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1. IosicHUTEJBLHAA 3aNHCKA

1.1. Kparkas xapakTepucTHKa mpPo(ecCHOHAIBHOIO0 MOAYJsA, ero meau u 3agauu. Mecro
J1a0opaToOpHBIX padoT B Kypce npogecCHOHATBHOI0 MOAYJIA
Hucrunmmaa [IM.03 3ammra nHGOopManuu B MHPOPMAIMOHHO-TEICKOMMYHHKAIIMOHHBIX CHCTEMaxX W CETAX C

UCIIOJIb30BAHUEM TEXHMYECKUX CPEACTB 3allUThl SIBISETCS YacThio pabodeil OCHOBHOW 00pa3zoBaTeNIbHOI
nporpammbl B cooTBeTcTBHH ¢ DPI'OC mo cnemmanbHoct CIIO 10.02.04 OGecnedenne wHGOPMAITMOHHON
0e30macHOCTH

TENIEKOMMYHUKAIITUOHHBIX CUCTEM

Huctummaa uzydaercs B VI-VIII cemectpax. B menom paboueit mporpammoii mpeaycmorpero 144 gaca Ha
BBITIOJTHEHHE J1Ta0OpaTOpHBIX paboT, uTo cocTtaBiser 38 % OT 00sA3aTeNbHOM ayIUTOPHON HArpy3Ku, KOTOpas
cocraBiseT 372 yaca, IpH 3TOM MaKCHMallbHasi Harpys3ka cocraBiseT 394 yaca, 3 HuX 16 4acoB mpUXOIUTCS HA
CaMOCTOSITEIIbHYIO Pa00Ty 00y4aroIIiXCsl.

lenp HAcTOSIIMX METOAMYECKUX PEKOMEHIAIMIA: OKa3aHWe TOMOIIM OOYdYaroIIUMCS B BBINOJHEHUU
nabopaTopHbIX padoT mo aucrumuinHe [IM.03 3amuTa nHbopManuy B HUHPOPMAITMOHHO-TEIIEKOMMYHUKAITHOHHBIX
CUCTEMax M CETSIX C HCIOJh30BAHUEM TEXHHUYECKUX CPEACTB 3alllUThl, KAYECTBCHHOE BBIIIOJIHEHUE KOTOPHBIX
MOMOXKET OOYYaIOIUMCSI OCBOUTH O0sI3aTEIbHBI MHUHUMYM COJCpKaHUS NPOPECCHOHATBHOTO MOAYIS U
MTOAITOTOBUTKCS K IPOMEKYTOUHOM aTTecTanuu B (popMe KBATH(PUKAITMOHHOTO dK3aMeHa.

1.2. OpraHu3anusi 4 NOPsiIOK MPOBeIeHNs Ja00PATOPHBIX padoT

JlabopatopHble pabOThl MPOBOIATCS IMOCTAE HM3YYEHHs TEOPETHYECKOro MaTepuana. BaeaeHue
nabopaTOpHBIX PabOT B y4EOHBIH TPOIECC CIYKUT CBS3YIONIUM 3BEHOM MEXKIy Teopued W mpakTtukor. OHU
HEOOXOMMBI Il 3aKPEIUICHUS] TEOPETUYECKUX 3HAHHMN, a TaKkXkKe Uil MOJYYEHHs MPAKTUYCCKUX HABBIKOB U
ymenuii. Ilpu mnpoBeaeHuu gabOpaTOPHBIX pabOT 3aJaHuUs, BBIMTOJHSIIOTCS CTYACHTOM CaMOCTOSTENIBHO, C
OpPUMCHEHHEM 3HAHMW W YMEHHH, YCBOCHHBIX Ha MPEIBIAYIIMX 3aHATHAX, a TaKKe C HCIOJIb30BAHUEM
HEOOXOJUMBIX MMOSICHCHHH, TMOJyUYEeHHBIX OT mpenoaaBaresss. OOydarommecs TOHKHBI HMETh METOIUYECKUE
PEKOMEH/IAlMU [0 BBIMOJHCHUIO JTA00PATOPHBIX PabOT, KOHCIEKTBI JIEKIUi, W3MEPHUTEIbHBIE M YEPTEKHBIC
HHCTPYMEHTBI, CPEJICTBO /IS BBIYMCICHHMA.

1.3. O6ume yka3zaHusi 0 BHINOJIHEHUIO J1a00PATOPHBIX padoT

Kypc nabGopatopubix pabor mno pgucuuruinHe [IM.03 3ammra undopManmuu B HMH()OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMaX U CETSAX C MCIOJIB30BAaHHEM TEXHHUYECKUX CPEJICTB 3aIUTHI MPEIyCMaTPUBACT
npoBesieHue 6 padboT, MOCBALIEHHBIX U3YYEHHIO:

e 3anuThl MHGopmaruu B UTKC

® M3Y4EHUH pa3IMYHbIX TUIOB MH(POBAHUSL

® 3y4EHUH KaHaJOB YTeUKH UH(OPMAIMU U CTIOCOO0B MX YCTPAaHEHUS

® OCHOB almnapaTHO! 3alUThl HH(pOpMALUU

® YCTAaHOBKH OTJIAJKHU CIICUATU3UPOBaHHOTO 000opynoBanus u [10.

[Tpu moaroTOBKE K MpOBEIEHUIO TaO0paTOPHOH pabOThl HEOOXOIUMO:

* O3HAKOMUTHCA € JaOOPATOPHBIM 000PYIOBAaHUEM;

* 03HAKOMMUTHCS C MOPSAAKOM BBIITOJTHEHHSI pabOThI

[Tocne BbimosHeHus: nabopaTopHOil pabOTHl OOyYarOIIMKCA K CIENYIOIIEMY 3aHSTUIO OQOPMIISIET OTYET,
KOTOPBIH JTOJIKEH COJIePKATh:

* Ha3BaHME J1TAOOpaTOPHON PabOTHI, €€ 11eTTh;

* KpaTKue, o01IMe cBeIeHUs 00 n3ydyaeMoM JIabopaTopHOM 000pYyI0BAHUY;

* HeoOXOoAMMBIN TpaduyecKkuil MaTepuai, yKa3aHHBIA IpernojaBaTelieM IpPH BBINOJHEHUU J1a00paTOpHOM
paboTHI (MPUHIMITHATIEHASL CXeMa JIa00PaTOPHOH YCTaHOBKH, Tpadukn);

* TaHHBIE, TOJYYCHHBIC HETIOCPEIACTBEHHO U3 TPOBOUMBIX OITBITOB;

* pe3ybTaThl 00pabOTKM JAHHBIX OIMBITOB C HEOOXOAUMBIMU MOSICHEHUSMU;

* rpadu9IecKUil MaTepual, OTOOpaKAIOUIHA MOTyYSHHBIE B XO€ OIBITOB 3HAUCHUS N3MEPSEMBIX BEJIHMUNH;

* OIICHKY Pe3yJIbTaTOB UCIIBITAHUH.

[Ipu pabore B mabopaTopun HEOOXOIUMO PYKOBOACTBOBATHCS MHCTPYKIMSMHU TIO TEXHHKE O€30MaCHOCTH,
YUUTHIBAIOIIMMU BCE CHEIU(PHUECKUE OCOOCHHOCTH J1ab0paTOpUH.

B naGopaTtopun Henb3si HAXOAUTHCS B OTCYTCTBHE IPEITIOAABATEISI WM JIMIIA, OTBETCTBEHHOTO 32 TEXHHKY
0€30MacCHOCTH.



[Ipu HaxOoXACHUH B JTAOOpATOPUM CJEAYET HaXOIUTHCA B pabodeil 30HE, ykazaHHOW mpenonaaBateneM. C
caMoOrI'o Ha4daJia H€O6XOI[I/IMO Y6€,Z[I/ITI:CH B TOM, 4TO HUCITBITATEIILHEIN CTCHA HaXOAUTCsA B ITOJIHOCTBIO 06€CTO‘-IGHHOM
(OTKJIFOYEHHOM) COCTOSIHUH.

[lepen BrImOMTHEHNEM J1a00PATOPHOI pabOTHI HEOOXOAUMO MOIYYUTh BBOJHBIC HHCTPYKLIUHU TPETOAaBaTels
Y BHUMATEJIbHO O3HAKOMUTBHCA C ONHUCAaHUEM JIADOPATOPHOTO CTEHa U 000PYAOBAHUEM.

Buumanue! Bkiioyats J1aGopaTopHble YCTAHOBKHU U BBINOJIHATH KaKue-Iu00 AeiicTBUS ¢ mpudopamMu
nonyckaercss TOJIBKO ¢ pa3pemenusi npenogaBaresis!

[Ipu oOHapyXeHNH MPU3HAKOB HEUCIPABHOCTH, TAKUX KaK: MOSBICHUE MCKPEHUs, AbIMA, CIeUN()UIECKOTO
3araxa, aHOMaJbHBIX MOKAa3aHUN W3MEpPUTENIbHBIX MPUOOPOB, ClIEAyeT HEMEJIEHHO OTKIIIOUUTh BCE MCTOUHUKH
NEKTPOIHEPTUU U COOOIUTH O CIYUHMBIIEMCS ITPENOJABATEINIO.

[Tpy BOSHMKHOBEHHH pEAIbHON OMACHOCTH TpaBMaTH3Ma Ui OJHOTO WM HECKOJBKHUX MPUCYTCTBYIOLIUX,
YYaCTHHUKM HUCHOBITAHHUA JOJDKHBI TIPOU3SBCCTH CPOYHOC OTKJIHOUCHUC na6opaTopHH OT BCEX HCTOYHHKOB
AJIEKTPOIHEPIHH BBIKIIIOUEHUEM BBOJHOrO aBToMara. JlabopaTopuu JOJKHBI UMETh CPENICTBA MOXKAPOTYIICHUS U
OKa3aHMs MEpPBOM MEAUIMHCKOW momomu. Ha mepBoM 3aHATHM M3y4yalOTCsl MpaBWJIa TEXHUKHA OE30MacHOCTH WU
MIPOBOAMTCS BBOJHBIM MHCTPYKTAX C MOCIEAYIOLIEH MPOBEPKOM €ro YCBOCHHs, O YeM CBUACTEIHCTBYET 3alllCh B
KypHaJe M0 TEXHHKe Oe30MacHOCTH KabuHeTa/mabopaTopHH, MOAMUCHIBAEMBIN MpenojaBaTeieM, MPOBOIUBIIEM
MHCTPYKTaX, U BCEMHU 00y4YaOLUMHUCS.

1.4. Kpurepuu olleHKH pe3y/1bTATOB BHINOJIHEHHS J1a00paTOPHBIX padoT

Kpurepusimu orieHKH pe3ynbTaToB pabOThl 00y4arOIUXCsl SIBISIFOTCS:

- YPOBEHb YCBOEHHSI 00ydJaronIMcest yueOHOTro MaTepuaiia,

- yMeHHE OOy4arolerocssi MCIOJb30BaThb TEOPETHUUYECKUE 3HAHMSI IPU BBIIOJIHEHUU IPAKTUYECKUX
3azauy;

- c(OPMHPOBAHHOCTH 00IIEYyYEOHBIX M MPO(HECCHOHATBFHBIX KOMITETCHIINH:

OK 1. BriOupare cnocoObl pemeHus 3aaad NpOoPecCHOHATBHON JAEATENIbHOCTH, NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 2. OcymecTBisITh TIOUCK, aHATU3 W HHTEPIPETAINI0 WH(OPMALUU, HEOOXOIUMOU IS BBITIOTHCHHS
3a7a4 IpoQecCHOHATBHOMN IEATETLHOCTH.

OK 3. [InanupoBaTh 1 peain30BbIBATH COOCTBEHHOE MPO(HECCHOHANBFHOE U JIMYHOCTHOE Pa3BUTHE.

OK 4. PaboraTh B KOJUIEKTUBE U KOMaH/e, 3(p(PEeKTUBHO B3aUMO/IEHICTBOBATh C KOJUIEIaMH, PYKOBOJICTBOM,
KJIMEHTaMH.

OK 5. OcymecTBiasTh yCTHYIO U NMHCbMEHHYI0 KOMMYHHKAILIMIO Ha TOCYIApCTBEHHOM SI3bIKE C y4YETOM
0CcOOEHHOCTEH CONMATBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 6. IIposBisiTh TPaKIaHCKO-TIATPHOTHYECKYIO TTO3UINIO, JEMOHCTPUPOBATh OCO3HAHHOE TOBEICHUE Ha
OCHOBE TPaJUIIMOHHBIX O0IIEUEI0BEYECKNUX [IECHHOCTEH.

OK 7. ConelicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH cpefibl, pecypcocOepexeHuto, 3p(HeKTUBHO 1eHCTBOBATh
B UPE3BBIYAIHBIX CUTYAIIHSIX.

OK 9. Ucnonb3oBaTh MH(OPMAIIMOHHBIE TEXHOJIOTUHU B PO(ECCHOHANBHON eI TeIbHOCTH.

I1IK 3.1. Ilpou3BOIuTh YCTaHOBKY, MOHTaX, HACTPOWKY M HCHBITAHUS TEXHMUYECKUX CPEACTB 3alUThI
uHpOpMAaILUU OT YTEUKH MO0 TEXHUYECKUM KaHalla B HH(OPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHBIX CUCTEMAX M CeTsIX

[IK 3.2. IIpoBoauTh TeXHHYECKOE OOCITYXHMBAaHUE, TUATHOCTHUKY, YCTpPAaHEHHE HEHCIPABHOCTEH U PEMOHT
TEXHUYECKHX CpPEJCTB 3aIlUThl HWH(GOPMAIMHA HCIOIB3YEMBIX B HWH(POPMAIMOHHO-TEICKOMMYHUKAITHOHHBIX
CHCTEMax M CeTsIX

[IK 3.3. OcymecTBisaTh 3anuTy WHPOPMAIUA OT YTEUYKH MO TEXHWYECKUM KaHaJlaM B MH(OPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHBIX CUCTEMaX W CETSAX C MCIIOJIb30BAaHUEM TEXHUYECKUX CPEJCTB 3alUTHl B COOTBETCTBUU C
MPeIbABISEMBIMUA TPEOOBAHUSIMU

I[IK 3.4. IlpoBoauTh oOTHenbHBbIE PAaOOTHI MO (PU3MUYECKOW 3alMTe JHUHUN CBSI3M HMH(DOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH.

- 00OCHOBAHHOCTb M YETKOCTh M3JIOKEHUS MaTepraa;
- ypoBeHb 0QpOpMIIeHUS PaOOTHI.
- aHAJIN3 PE3yNIbTAaTOB.



Kpurepuu ornieHuBaHus 1a00paTOpHON pabOTHI

Onenka

Kpurepun ouneHuBaHust

Pabora BbIIONIHEHA B IIOJHOM O00BeEME C CcOOMIOIEHHEM HEOOXOOMMOUW MOCIEI0BATEILHOCTH
NPOBEICHUS, COACPKUT PE3YNbTaThl U BBIBOJABI, BCE 3alMCH, TAOJHUIBI, PUCYHKH, YEPTESKH, rpadpuKu
BBITNIOJIHCHBI  akKypaTHO. OOydJaronuiicss BjaJeeT TEOPETHYESCKHM MaTepuaioM, (GOopMylIHupyer
COOCTBEHHBIC, CAMOCTOSTEIbHBIC, O0OCHOBAaHHBIC, MPEACTABISCT MOJTHBIE U PAa3BEPHYTHIE OTBETHI Ha
JIOTIOJTHUTEIbHBIC BOIPOCHI.

PabGora BbImOIHEHAa B IOIHOM O00bBEME C COOMIOLEHHEM HEOOXOOMMOH II0CIIENOBATEIHLHOCTH
MIPOBEJICHUS, COJCPIKUT PE3yJbTaThl W BBIBOJBI, BCE 3aIlMCH, TAOJUIbI, PUCYHKH, YCPTEXKH, rpaduKu
BHITIOJTHEHBI ~ akKkypaTtHo. OOydwarommiics BIaJeeT TEOPETUYECKUM  MaTepHalioM, JOIycCKas
HE3HAYUTEIbHbIC OIMOKY Ha JIONOJHUTEIILHBIC BOITPOCHI.

Pabora BbIIONHEHA B MOJTHOM OOBEME, COJCPIKUT PE3YNIbTAaThl W BBIBOABI, BCE 3allMCH, TAOJIUIIHI,
PUCYHKH, YEpTEX U, TIpadUKU BBIIOJHEHBbl akKypaTHO. OOydamomuiics BIIaJEeT TEOPETHUECKUM
MaTepruajIoM Ha MUHIUMAIILHO JIOITYCTUMOM YPOBHE, TIOMYCKasi OMMOKH Ha JOTMOJHUTEIBHBIE BOIIPOCHL.

PaboTa BEIIIOJIHEHA HE IOJIHOCTHIO. CTyI[eHT MPAaKTUYCCKHU HC BJIAACCT TCOPCTHUYCCKUM MATCPUATIOM,
JOITYCKAcCT OIINOKHU IIpU OTBETE HA JOIIOJHUTECIBHBIC BOIIPOCEHI.




2. TemaTn4yeckoe NJIAHNPOBAHKE JJA00OPATOPHBIX PadoT

Koanuyects
HaumeHnoBanue TeM | Bua u Ha3Banue paGoThbl CTY/I€HTA 0 4acoB Ha
BBIIOJIHEH
ue padoTsbl
Pa3znea 1 | 3amura nndgopmanun B
HUTKC ¢
HCIO0/1b30BAHNEM 74
TeXHUYEeCKHX CpPeICcTB
3aLUTHI
- Mndopmanns kax JlaGopaTopHasn pabora Nel-2
: HpeaveT 3auuTbI «O0GHapyxeHue CKPBITOTO 4
BUJICOHAOIIOACHUS»
JlabopaTopnasi pabora Ne3-4
«O3HakomIIeHHE C
TexHuuyeckue KaHAJIbI
2.2 MHOTO() YHKITHOHAJIEHBIM UMHTATOPOM 4
yTeuKd HHpopManuu
CUTHAJIOB
«IllunoBHUK 2»
JlaGopaTopHas padora Ne5-6 «Pabora
2.3 Merons1 u cpencraa C YCTpOHCTBAaMU KOMOMHUPOBAHHOM 4
TeXHUYEeCKOH pa3BeaKn yerp P
3alIUThl 00BEKTOB HH(OPMATU3ALIUN
dusunyeckue ocHOBLI | JIaGopaTtopHas padora Ne7-8
yTeukH HHpopManmuu | «ATTecTally IOMEUIeHUs 110
3.1 10 KaHAJIaM MO00YHBIX | TPEOOBAHUSIM OE30MACHOCTH 4
IeKTPOMATHUTHBIX | HHPOpPMALUN»
U3JIy4eHHii 1 HABOJIOK
dusnveckue npoueccol | Jlaboparopuas padora Ne9-10
3.2 NPH NOJABJIEHUHU «TexHuueckue cpencTBa 3alUThI 4
ONACHBIX CUTHAJIOB uHpopMalUU B TeIePOHHBIX JTMHUAX»
Cucrems! 3aumThl 0T | JlaGopaTopHasi padora Nel1-12
41 yreuku uHpopmanumn | «Ilorck u usmepenue HO60‘IHB}X 4
M0 aKyCTHYECKOMY AJIEKTPOMArHUTHBIX U3ITYYCHUH U
KaHaJTy HaBOJIOK»
JlaGopatopnas  paGora  Nel3-14 4
«I"enepartopsl NICEeB/IOCTyYaHbIX
Cucrembl 3a1IUTHI OT .
42 yTeuKH uHpopMAIH MIOCJIEI0BATEIbHOCTEN.
JlabopaTopuasi  pa6ora  Nel5-16
10 MPOBOJHOMY KaHAJy o . 4
«JIuneiinspIit KOHT'PY?HTHBIN u
pexyppentHbiii reHepatopsl [TCI1.»
Cucrems! 3aumThl 0T | JlaGopaTopHasi padora Nel7-18
43 yreuku uapopmanuu | «KoHTpob 3P PEKTUBHOCTH 3alLIUTHI 4
10 BHOPAIIMOHHOMY | peueBoil nHpopmMaumn»
KaHAJIY
JlaGopaTopnas padora Nel19-20
«HccnenoBanne NpUHIMIIOB
(opMHpOBaHHUS TICEBIOCTYYaNHBIX 4
CucTeMbl 3aIIATHI OT | TIOCJIEIOBATENILHOCTEW U METOI0B UX
yTeuku HH(poOpMANMU | TECTUPOBAHUSA»
4.4 no JlaGopaTropuasi padora Ne21-22
3J1eKTPOMATHUTHOMY | «OlieHKa 3aIIUIIEHHOCTH TTOMEIEHUS
KaHaJy OT yT€UKU MH(OPMALIUU TTO 4
KaHaJlaM aKyCTO3JIEKTPUUYECKUX
npeoOpa3oBaHU TEXHUUYECKUX
CPEICTB»
Cucremsl 3ammThl 0T | JlaGopaTopHasi padora Ne23-24
4.5 yreukn uHpopmanuu | «Ilonck kanajioB yreuku peueBon 4

1o TeJie(h)OHHOMY

nHpopMaIum»




KaHaJIy

CucreMbl 3aIUTEI OT

JlaGopaTopHas paGora Ne25-26
«TexHuueckue cpeacTna
OoOHapyKEeHWs, TOKATU3AINH U

46 yTe4KkH HH(pOpManuu e — 4
110 YJIEKTPOCETEBOMY
Kanay pazuoM3IIydaromuX CIeIHaTIbHBIX
TEXHUUYECKUX CPEACTB HETJIIACHOTO
NoJTy4eHus HHPOPMALIUH.»
JlaGopaTopHas padora Ne27-28
«TexHnueckue cpeacTaa
oOHapyXeHHUsI, TOKAIU3ALNH U
CucTeMbl 3alIIMTHI OT | HEUTPAIM3ALNU CIIEHUAITBHBIX
47 yTe4Kd HHPOPMAMH | TEXHUYECKUX CPEJICTB HErJIAaCHOTO 4
' 10 ONTHYECKOMY MoJTydeHust nHpOpMaIny,
KaHaJy WCIOJIb3YIOUINX CUJIOBBIC INHUU
CEeTH IEPEMEHHOT0 TOKa U JIMHUU
CHUCTEM OXpaHHOH (TTOYKaPHOM)
CUTHAJITN3AIIN
JlaGopaTopHas padora Ne29-30
«HccnenoBanue NpuHLIKIIOB
MIOCTPOCHHSI CHMMETPHYHBIX 4
KPUIITOCUCTEM M MX UCIIOH30BAHUS
IIpumenenue JUISL 3aIIMTHI TAHHBIX)
5.1 TeXHu4eckux cpeacrs | Jlaboparopuasi pa6ora Ne31-32
3amuThl uHGopmanuu | «VMccnenoBanue Mpoueaypsl
(dhopMUpOBaHUS U TPOBEPKU 4
AJIEKTPOHHOHU IIU(PPOBOH MOANMCH HA
OCHOBE aCCHMETPUYHOTO aITOpPUTMA
RSA»
JlaGopaTopHas padora Ne33-34 4
«MccnenoBanre cXeMbl pa3/ieeHus
CeKpeTa»
JlabopaTopHasi padota Ne35-36
Skenayarauus «/3yuenue cpeacTB BBISIBICHUS
KaHAJIOB YTCUKH HH(OpMAIIHK Ha 4
5.2 TeXHUYECKHMX CPeICTB
sanuTH! HHGOPMALIH MprUMepe BHICOKOYYBCTBUTEIHLHOTO
ckanupyromero npuemMarnka AR-5000A
«KBAJZIPAT»»
JlaGopaTopHnas padora Ne37
«O0Hapy>xeHre npuOopoB HAOIIOAEHUS 2
Y ONITUYECKUX MPUOOPOB)»
Pa3nen 2 | 3ammra nndgopmanun B
HUTKC ¢
HCNO0JIb30BAHNEM 70
TEeXHHYECKHUX CPEACTB
3aIMTHI
esaun u 3apaumn JlabGoparopHas padora Nel
11 ¢puznueckoii 3ammTel | «OOHapy)KeHHe TPUOOPOB HAOIIOACHHUS 5
' 00beKTOB U ONITUYECKUX NMPUOOPOB»
uHopMaTU3aLUH
JlaGopaTopHas padora Ne2-4«Ilouck
O6umme cBeleHuss o | KaHAJIOB yTeuku HHGOpMALUHK C
KOMILIEKCAX MTOMOIIBI0 HEJTMHEWHOTO JIOKATOopa. 6
1.2 MHKEHepPHO- [Touck u oOHapykeHHe paauo3aKiIaIoK
TeXHUYECKUX cpeacrs | B IIOMCHICHUN
u3HUecKoii 3aMUTLI JlabopaTopnasi pabora NeS-7 «[louck 6

KaHaJIOB YTeUKH UH(OpMaIuu C




MTOMOIIIbIO HAUKATOpa 1moJs. [lonck u
oOHapyKeHHE PaIn03aKIaoK B
MMOMEIIEHUNY

Cucrema o0Hapy:KeHUsi
KOMILIeKca

JlaGopaTopHas paGora Ne§-10
«M3yueHne cpeacTB BBIABICHUS
KaHAJIOB YTEUKH WHPOpMAIIUU Ha

2.1 HHKEHEPHO- 6
TEXHHYECKHX  CPeIcTs puMepe IpOorpaMMHO-aINapaTHOro
du3naeckoii 32 ETH koMIuiekca usmepenus [IDMUH
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JlabopaTopHas pa6ora Nell-12
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JlaGopaTopHas padora Nel3-14 4
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JAOKYMEHTHPOBAHUS GPG»
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JlabopaTopnasi pabora Nel19-20

2.5 Cucrema Bo3aeiictBusi | «MeToa mndpoBaHUs C OTKPBITHIM 4

KiI1r04oM RSA»
JlabopaTopHasi padora Ne21-22
«HWcnonb3oBanue x31I-(QyHKIUI HA 4
npumepe MDS. Onenka ycToOHYuBOCTH
MapoJIsi KO B3JIOMY.»
JlaGoparopHasi paGora Ne23-25

IIpumenenune
«HccnenoBanne OCHOBHBIX

HHKEHEPHO-

3.1 XapaKTEePUCTUK CUTHAJIOB HA OCHOBE

TEeXHHYECKUX CPeICTB 6
N WCIIONIb30BaHUS
(pusuyecKkon 32U THI
anmapaTHO-IIPOTrPAMMHOTO KOMILIEKCa
paaguokoHTposst «<KKBAJIPAT»»
JlabopaTopHasi padoTa Ne26-28
«CxpplTas nepenada nHGoOpMaluy B 6
JPEG n300pa>keHusx»
JlaGopaTtopnas  paGora  Ne29-31
«3anuch M YTeHWE WHQPOpPMAIUU IS
IKCmyaTamnusi . 6
IJIACTUKOBBIX ~ KapT C  MarHUTHOM
HHKEHEPHO- .
3.2 TEeXHHYECKUX CPEeICTB TTOTOCONY
N P JlabopaTopuasi  padora  Ne32-35
(pusuyeckon 32U THI
«Buapl mTpUX-KOAOB, UX TEHEpalus u 6
CUHTHIBAaHHUEC)
Hroro: 144




3. Conep:kanue J1a00paTOPHbIX padoT

JlaGopaTopHas padora Nel-2

«O0Hapy:KeHHe CKPBITOT0 BHAEOHAOII0eHU»

eabp padoTbl: O3HAKOMHUTHCS C Pa3TUYHBIMEU CIIOcO0aMU OOHAPYKEHHUS CKPBITBIX BHICOKAMED;
Iopsiiok BbINOJIHEHUS PA0OTHI

1. Teoperuuyeckas 4acThb
1A4.ObHapyscumenu udeoxamep.

Kak m3BecTHO, Ha Kakmoe ACHCTBHE Haimercs mpoTuBomekcTBHEe. CTOUT TOJNBKO TOSBUTHCS
HOBOMY (OKYYKY», CIICIIUATUCTHI HAYMHAIOT PabOTy MO CO3JaHUI0 CPEJCTB €ro MOUCKA U HEHTpaTH3allHy.
C TedeHHEM BPEMEHHU YCTPOMNCTBA 3alllUThI Pa3BUBAIOTCS, COBEPIICHCTBYIOTCS, IpUoOpeTast Bce 0OJbIie
MOJIC3HBIX (PYHKIMH M CTAaHOBSCh Bce OoJiee YAOOHBIMH B HCIIOJIb30BAaHUU. AHAJTIOTUYHBIC MPOIECCHI
MIPOUCXOVIIN U C YCTPOHCTBAMH OOHAPYKEHHUSI CKPBITHIX BUACOKAMED.

Paznuunple BUIBI MOATISAABIBaHUSA (CKpbITasg (OTO- W BUIEOCHEMKA, HCIIONB30BAHHE CPEICTB
HOYHOTO BHJICHUS M T. II.) BCErja IPUBJICKAIM IIMHAOHOB, HEMAJO YCHWIMH OBUIO TMOTPaYeHO
3JIOYMBIIIUICHHUKAMHA Ha WX CO3JaHHE W COBEPIICHCTBOBaHHE. Pa3Mmepbl BHICOKaMep C TEUCHHEM
BPEMCHHM CTAaHOBWJIMCh BCE MCHBIIE M MEHBIIE, a XapaKTEPHCTUKU IOJIy4aeMOro H300paKeHUs
VIIyYIIATUCh.

[osiBMIIMCH TPOBOIHBIC M OSCITPOBOIHBIC BUICOKAMEPHI, KAMEPHI, MePeIatoNIie H300paKESHUE 110
paavoKaHaly, ¥ KaMepbl, BKIIOYacMble AMCTAHIIMOHHO - IO IOTPEOHOCTSIM 3JI0yMBIILUICHHUKA. B
pe3ysibTaTe BCEX TPYIOB CETOMHS CKPBITYIO BHJICOKAMEpPy MOXKHO HE3aMETHO YCTaHOBHUTH OYKBaJIbHO
KyJa YroJHO: B MeOelib, CTEHBI, MPEAMET OJCKIbI - BCE 3aBHUCHT OT ()aHTa3UM 3JIOYMBIIUICHHUKA - U
BECTH CHEMKY IIPAKTUYCCKU HE3aMETHO JIJIsl YeIIOBEKaA.

O6Hapy)KI/ITI> 9T MHOTOYHCJICHHBIC BI/I):[COKaMepI)I MO>XHO HCCKOJBKHUMHU HU3BCCTHBIMU Ha
CETOHAILIHNN JE€Hb CIIOCO0aMU:

* ¢ MOMOIIBI0 MHIUKATOPA MOJIS (B Clyyae eclid repeada WHPOPMAIUK ¢ KaMephbl BEAETCS 110
paauoKaHaNy);
*  ONTHUYECKUM CrocoOOM (J1a3epHBIN JIyd, MOCHUIAEMBIH C ONTHYECKOTO OOHApY>KUTEJIs,
OTpaXkaeTcsi OT 00BEKTHBA BUCOKAMEPHI);
*  3IEKTPOMAarHUTHBIM OOHAPYKUTEIEM BUIEOKaMeEp.
[Ipubopbkl mepBOro THIIA JAOBOJILHO IIMPOKO PACHpOCTpAaHEHbI Ha 3amaje, OJHAKO OHHU
MPEJCTaBISIIOT CO00W OOBIYHBIE WHAWKATOPBI TOJS, TIO3TOMY OCTaHOBHUMCS Oosee MmogpoOHO Ha JBYX
MOCTICTHUX.

OnTrueckue OOHAPYKUTEIU paboOTarOT Ha OCHOBE 3(dekTa cBeToBO3BpalieHus. Omucarh 3TOT
s ekt MOKHO cheayronmM 00pa3oM. [1ockoiabKy Bce ONTHYECKHE MPUOOPHI HaOJrOACHUs (B HAlieM
cllyd4ae pedyb HJAET O KaMepax) coaep)KaT CBETOUYBCTBUTENBHBIN a1eMeHT (Hampumep, [13C-matpuiy),
Jyd, HAIpaBJICHHBII Ha 3TOT 3JEMEHT, OTPA3UTCS OT HEro M BEPHETCSl OOpaTHO K MCTOYHHKY, T. €. K
obHapyxkuremo. Takum 00pa3oM, orepaTop MOChUIAET 30HAMPYIOLIMN JIyd Ha MECTO IMPEIIoIaraeMoro
pa3MeIIeH sl CKPBITOW BUICOKaMEphI, U B CiTydyae, €ClIM KaMepa JCHCTBUTENBFHO YCTAHOBIICHA, OH YBHIIUT
OJIMK, OTPa’KCHHBIN OT CBETOYYBCTBUTEILHOTO SJIEMEHTA.

OnHako MOMHMMO HYXKHOTO CHTHaja B ToJie 3peHHs OyAyT IMomajaTh H3IyYeHHUs OT OPYrux
3JIEMEHTOB, JUIs N30aBICHHS OT HUX B ONTHYECKHE OOHAPYKUTEIH BKIIOYEHA CHCTEMa OTCEMBAHUS TAKHX
mymoB. B HekoTopeix mpubopax mysa storo ucnoib3yercs WMK- mpomyckarommit ¢unstp. Ilpu sTtom
mapameTpsl JIa3epHOro Jyda (WIM CBETOAMOJHOM IOJICBETKH) TAaKK€ WIPAIOT OOJBIIYI0 POJIb HpH
0OHapyXeHUH, TP NPOU3BOACTBE OHH TIIATEIBHO MOJOUPAIOTCS OMBITHBIM ITyTEM.



VY Takoro mpuHIMIA pabOThl €CTh CBOM NMPEHMYIIECTBA M HENOCTATKH: C OJHOW CTOPOHBI, OH
MO3BOJISIET OOHAPYXUBATh ONTHYECKHE YCTPOHCTBA Pa3NIUYHOTO THMa (OT CHAaWNEpCKUX BHUHTOBOK JIO
OMHOKJICH), a ¢ IPYyro¥ - yKe MPUIyMaHbl CPEJACTBA MPOTHBOACHCTBUS ONTHUYCCKAM OOHAPYKUTEISAM -
CHCIMATIbHBIC CBETO(UIBTPHI JJI1 OTCEUBAHUS CBETOBBIX BOJIH, UMEIOIIMX OIMPEICIICHHYIO JIUTHHY.

CymecTByeT emie OAWH CIOCO0 BBISBICHHS BHIEOKAMEpP - C TIOMOINBIO 3JIEKTPOMArHUTHBIX
oOHapyxwurene. [jia moHNMaHus IPUHIATIA PaOOTHI TAKUX MPUOOPOB HYKHO CKa3aTh HECKOIBKO CIIOB O
CTPOCHHH CKpBITBIX BHaeokamep. Kak yxe ObUTO 3aMe4eHO paHee, B TIOAABISAIONIEM OOIBITHHCTBE
COBPEMEHHBIX CKpBITBIX BHIEOKaMep B KadecTBe (poTompuemHuKa (yCTpoHCTBO AJsi TpaHChopMaLuu
CBETOBOI'O CHTHaJIa B dJIeKTpuieckuii) ucrnonssyercs [13C-matpuna (mpubop ¢ 3apsaoBoi CBSI3bIO).

Ona o0cmyXUBaeTCsl MPOIECCOPOM, T. €. CIUTHIBATENIEM CHTHANIA, KOTOPHIA TOTOM (OpMHPYET
BHICOCUTHAI. B cocraBe mnpoueccopa HUMEETCS OCUWUIATOP, KOTOPBIM H3JIy4aeT Ha KaKOW-TO
¢ukcupoBanHoi yactore. Cam 1o cebe OCHUIUIATOP Ha ONMpPEACICHHOM YacTOTe H3yvyaeT Ha HeOobIIoe
paccTosiHUE, OJHAKO OH WMEET NOOOYHBbIC W3IYYCHHs], CKJIAJBIBAIONIUECS W3 TapMOHHK OCHOBHOM
YaCTOTHIL.

OTH TapMOHHUKH KpaTHbl OCHOBHOM Y4acTOTE M TaKXKe M3Iy4aroT Ha HEOOJbIINE PacCTOSHUS (deM
BBIIlIE TAPMOHHKA, TEM MEHBIIE PAacCTOSHHE), OJHAKO Cpeld HUX €CTh TapMOHMKH, KOTOpBIE OYeHb
XOpOILO MPOHHUKAIOT CKBO3b KOPILyC BHUJcOKaMmephl. Kamepa onpeneneHHOro THIa XOpOLIO U3IydaeT Ha
OTIpEICICHHBIX TAPMOHHKAX, 9TO OOBIYHO OIPENEIseTCs ONMBITHBIM MYTEM, U 3aTeM IMOTy4YeHHBIH 00pa3
W3TYYCHUs 3alMChIBACTCS B MaMATh OOHApYXKHUTENsl BHIAcOKaMep. KomnMdecTBO 3amicaHHBIX B HaMsTh
TapMOHUK JUTSI KaXKJIOTO THIIAa KaMep MOXKET OBITh Pa3InIHbIM.

CoOCTBeHHO K€ OOHapyXCHHE TMPOUCXOJUT clieAyromuM obpasom. [Ipubop obcrenyer
QJICKTPOMAruuTHYIO O6CTaHOBKy B IIOMCHICHHH, O6Hapy)KI/IBaeT KaKne-TO 4aCTOTbI U CPaBHUBACT HUX C
oOpa3amu, 3aHECEHHBIMH B MaMsITh. [I0CKOJIBKY YacTOTa OCHHIUISATOPA KaMepbl HAXOJUTCSI B HEKOTOPOM
MPOMEKYTKE CIEKTpa, OOHAPYKUTEIb B PEKMME IMOUCKA Pa3OMBAcT TOJIOCY CIEKTpa Ha OT/CIbHBIC
HeOOJIbIIME KYCOYKH, B KOTOPBIX MPOBOIUT Oojiee JeTalibHOe O00CIEJOBaHUE, TMOCTEIIEHHO MOBBIIIAs
qyBCTBUTEIBHOCTb.

Hanee oOHapYKUTENb NOJDKEH MPHHATH PELIeHHe, SIBIETCS JIM 4acTOTa 4acTOTOM Mpolieccopa
BHMJICOKAMEPBI WM OJTO ciydaiHas noMmexa. [l oTcedeHus cilydalHBIX IIOMEX MOXKET, HalpuMep,
MPUMEHSTHCS JABOWHON IMKI Bepu(UKAIMM W MOATBEPKICHUS, a B HEKOTOPBIX MPHOOpax KaKIbId
MTOJIO3PUTEHHBIN YUACTOK CHEKTpa o0cnemyeTcs 4 pasza, ¥ TOJNBKO IOCIIE 3TOTO MOJIB30BATEI0 BHIIACTCS
OKOHYATEJIbHOE PELICHUE O MPHUHAICKHOCTU YaCTOThl OCHUILIATOPY BUACOKAMEPBI.

Ha ceromusimrauii eHb Ha PHIHKE CYIIECTBYET HEMAJIO BHICOKaMEp pa3IMYHbIX THIIOB, OHAaKo B Poccuu
B OOJIBIIMHCTBE CBOEM HMCHOJB3YIOTCS BHIeokamephl Tuia PAL, pexxe NTSC; ecth u apyrue THIbl, HO
OHH PEJIKO BCTPEUAIOTCS Ha MpakTHKe. [Ipon3BOaMTENH 1MO-pa3sHOMY pelIaiy mpoOJieMy CHCTeMaTH3aluu
o0pa3oB kamep B mamsaTH npubopa. Hampumep, B mpuOop 3aokeHa BO3MOXKHOCTBH PErHCTPALMH U
3allOMHHaHMsT 00pa3oB Kamep, HalIEHHBIX B MpoOLecce MOMCKa, YTOOBI B MOCIEIYIONIEM HCIIOIb30BaTh
9T JaHHBIE. B 1pyrux mpubopax 3Tu JaHHBIE COPACHIBAIOTCSI.



CBsi3aHO 3TO CO CIENYIOIMMM: KakK yXe ObUIO CKa3aHO paHee, 4acTOoTa OCHMJUIATOPAa MOXKET
W3MEHATHCS B 3aBUCHUMOCTH, Kak OT TEeMIIEpaTypbl OKPYXKAaloed Cpeapl, TaK H J3JIEKTPOHHBIX
KOMITOHEHTOB caMOil kamepbl. CKpBIThIC KaMepbl, paboTaroIIue He OT CETH, Yallle BCEr0 BKJIFOYAIOTCS
3JIOYMBIIUICHHUKAMU JUCTAHIIMOHHO JIJIi 3KOHOMHHM 3apsja, a NpH BKIOYCHWU KaMepa HaYMHACT
MEJJICHHO HarpeBaThCs, €€ 4acTOTa MCHSIETCS, COOTBETCTBECHHO, B PaHEE HAWJICHHOM YYaCTKE CICKTpa
KaMmepa yxe He H3llydaeT. TakuM o0pa3oM, TEpsIeTCsS CMBICT 3allOMHHAHUSI TAKOro 00pasa, IOTOMY 4TO
4yepe3 HeKOTOpoe BpeMs Kamepa MOXKET IPONacTh, U 3TOT YYaCTOK OYyAeT McCIe0BaThCs 3psl.

Jiist ToKanu3ay MECTOHAXOKICHHUS KaMepBhl TIOJIB3YIOTCSI OTOOpayKeHHEM YPOBHS M3IyUCHHUS Ha
9KpaHe OOHapy>KUTeNs, NpUYeM B OJHHX MNpHOOpax Ha [ucIUIee BHUIACH HHTETPaIbHBIM ypOBEHB
U3TYyYeHUs, B APYTHMX OTOOpaskaeTcss ypoBeHb caMOW O0oJiblIol rapMoHUKH. CleayeT ckaszaTb, 4TO
MOCJIEAHUN BapHaHT MPeINOYTHTENbHEE, TaK KaK HEPEAKO OJHA U3 TAPMOHUK, U3 KOTOPBIX CKJIaIbIBaeTCs
HHTETpaJIbHBIH YPOBEHb, MOKET MPOMNACTh, T. €. OKa3aThCs B TAaK HA3bIBAEMON MEPTBOM 30HE.

[Iponcxoaut 310 M3-3a TOrO, YTO W3IYYEHHs BCIEACTBUE MHTEpPEPEHIMU HAJO0KEHUS BOJH H
OTPa)XEHUS OT MOBEPXHOCTEN MOTYT YBEIMUMBATHCS, @ MOTYT U MOJHOCTBIO MPOMAAaTh, YTO MPUBEIET K
3HAYUTEIbHOMY M3MEHEHHIO MHTETPAJIbHOIO YPOBHS, a 3HAYUT, K MPUHITHIO HETIPaBUIIBHOTO PELICHHUS,
YTO B TOW CTOPOHE KaMepbl HeT. JlanbHOCTh OOHApYKEHUS CKPBITHIX BUACOKaMep M AJISl ONTHYCCKHUX, U
JUISL DJIEKTPOMArHUTHBIX OOHApYKUTETel KoeOieTcs B mpe/iesiaXx HeCKOJIBKIX MEeTpoB. B mepBoM cirydae
Ha JaJbHOCTh BJIMSAIOT HECKONBKO (DaKTOPOB: THIl MOJCBETKHM (MMITyJbCHAs WJIM HENpephbiBHAs, B
HEKOTOPBIX MPUOOpax peann3oBaHa BO3MOXKHOCTH BBIOOpA), HAJMYUE WIH OTCYTCTBHE MOIACTPOUKHU II0
JUONTPHSIM, OCTPOTa 3PEHHsI ONEepPaTopa, OCBEIIEHHOCTh IMOMELICHHUS, B KOTOPOM MPOBOIUTCS 0030p, U

Ap.

1.2 Jlanvnocmo obHapysiceHuss CKpblmulx udeoxamep

JanbHOCTh OOHApPYKEHHsI CKPBITHIX BHICOKAMEp U Ul ONTUYECKUX, U IJISl DJIEKTPOMAarHUTHBIX
oOHapy»kuTeneil konebnercs B mpesienax HeCKOJIbKUX METPOB.

Jnst ontudeckux oOHapy>KUTENeW Ha JajJbHOCTh BIHSAIOT HECKOJBKO (DaKTOPOB: THII MOJACBETKH
(MMITyTIbCHASI WJIM HETIPEephIBHASI, B HEKOTOPBIX MPUOOpax peaqn3oBaHa BO3MOXHOCTH BHIOODA), HATTMUUE
WM OTCYTCTBHE TOJCTPOMKH MO JUONTPHUSAM, OCTPOTA 3PEHHSI OTepaTopa, OCBEIIEHHOCTh MTOMEUICHHS, B
KOTOpPOM IIPOBOAUTCS 0030p.

JanbHOCTh JEWCTBHSI DJIEKTPOMATHUTHBIX OOHApy>KUTEJel 3aBUCHT B OCHOBHOM OT THIIA
CKPBITBIX BUIEOKAMEP U OT TOTO, KaK CKpBITasi BUJEOKaMepa U3Iydaer.

[Inoxo w3mydaromye CKpBITHIE BHICOKaMEphl OOBIYHO HAaXOISTCS C PACCTOSIHUS OKOJIO 3 M, a
XOPOIIIO U3MYYaoIIUe - BIUIOTH 0 50 M, cpemHsst JaTbHOCTh OOHapykeHus: coctapisieT 7-10 m. JlanHbIS
napameTpsl M XapaKTEpPUCTHKH OAMHAKOBBI JJIsI BCEX 3JEKTPOMArHUTHBIX OOHAPYKHTEJIEH CKPBITHIX
BUJCOKaMep.

1.3.Bpems u ycnosus obHapyscenuss (HOUCKA) CKPbIMbIX 8UeoKamep

Bpemst mowcka IS 3J€KTPOMArHUTHBIX OOHApYXWTeled B OOJNbIICH CTENEeHW 3aBUCHT OT
KOJINYECTBa TUTIOB BUICOKaMep, BHECEHHBIX B TaMATh OOHapykutelisi. COBpeMEHHBIE AIeKTPOMarHUTHBIE
OOHApYXHUTENH CIIOCOOHBI BECTH IOWCK BHIECOKAMep MPAKTHYECKH HE3aMETHO ISl OKpYXKarolmmx (B
OOJBIIMHCTBE U3 HUX CYIIECTBYET CBETOBAs, 3ByKOBAsl M BUOpAIIMOHHAS WHANKAIINSA).

Ectp mpubopsl, OCHaIIEHHBIE AHTEHHON CKpPBITOTO HOIIEHHS, YTO MO3BOJSIET BECTH ITOWCK
MaKCHMaJIbHO HEe3aMeTHO (OJHAKO, MPHJIETAaHNE aHTEHHBI MPUOOPa K TETy YeIO0BEKa JOCTATOYHO CHIIBHO
CHHMYKAeT €€ UyBCTBUTEIBHOCTH, IIOMCK y00OHEe MPOBOAMTH, AepKa OOHAPYKHUTENb B BBHITIHYTOU PYKE B
OTKPBITOM TPOCTPAHCTBE).



B HekoTOpeIX MoOIEmsIX OOHapyXWTelIeld MpeIyCMOTPEHa BO3MOXKHOCTH IOCTOSHHOTO
MOHHTOPHMHIA TIOMCIICHHWS W OTNPAaBKH B Cly4ae OOHApYy)KEHHS [IaHHBIX O IIOJO3PUTEIHFHOM
curHaie Ha ynaieHHyto I[[OBM wmmm obOmena undopmammenn ¢ ITIK wepes mini USB-mopt, 4rto
MO3BOJISIET 3arpy’kaTh OOHOBIECHHUS 0a3bl TaHHBIX M IPOTPAMMHOTO 00eCTIeUeHHSL.

1.4.0cobernnocmu obrapyscumeneil pazHulX NPUHYUNOS OeUCMBUSL.

OnTHueckue ke OOHApYXHUTETH HECIOCOOHBI BECTH CKPBITBIA TOUCK, W OSTO MOXKET
MOCITY’)KUTh CEPhE3HBIM apTyMEHTOM B TIOJb3y NPUOOPOB DIICKTPOMArHUTHOTO THMA. UYenoBek,
OCMATPUBAIOIIMN TOMEIICHHE MpPH IOMOIIM ONTHYECKOTO OOHAPYKUTENSA, TOYHO HE OCTaHETCS
HE3aMCUYCHHBIM, YTO BO MHOTHX CIIydasX MOXET OBITh HEXeNaTelabHbIM. Elle clieayeT OTMETHTB,
YTO TIOMCK C HCIOJB30BAaHHUEM OMNTHYSCKUX OOHapyxuTeleld TpeOyeT BpeMEHH, a TakkKe
TEpICHUsI ¥ TIPeNeNbHOW BHUMATENIBHOCTH omeparopa. OJHAKO ONTHUYECKHE OOHApYKUTEIH, B
OTJIMYME OT OJJIEKTPOMATHUTHBIX, CIIOCOOHBI BBISBISATH BCE BUJABI BHJCOKAMED B HE3aBHCUMOCTH
OT TOTO, BBIKIIIOYCHHI OHHM WIIM BKIIOYCHBI. B 3akiroueHwe XOTelnoch Obl CKa3aTh, 4YTO MpPH
BEIOOpE THMA OOHApYXHTENS HEOOXOAMMO OTTAKMBAaThCA OT 33/Jadd, KOTOpYyI0 Tpedyercs
BBIMOJIHATh: B CHUTYalldH, KOTJa OBICTPOTA W CKPBITHOCTh ITOWCKA HE WIPalOT MPUHIUIHATHHON
pOIM, MOXHO TPUMEHSATh ONTHYCCKHE OOHAPYXKHTENH, IIEHA KOTOPHIX KaK MHUHHMYM B JiBa pasa
HMXKE, YEM CTOUMOCTD HpI/I60pOB QJICKTPOMArHMUTHOI'O THUIIA.

1.5.0nmuxo-snexmponnbviii npubop 05t OUCMAHYUOHHO20 OOHAPYICEHUSI CUCEM
ckpvimozo eudeonaonooenus "AHTUCBH/]"

Haznauenwue: JUIA 06Hapy>1<eHH;1 MHWHHATIOPHBIX CUCTEM CKPBITOTO BI/II[COH&6JHO}I€HI/I)1,

3aMaCKHUPOBAaHHBIX B JCTaJIgX HNHTCPbEPA, HOMGHleHI/Iﬁ,
OJCKIC, JINYHBIX BEIIaxX U T.II.

[Ipunnun JeHUCTBUSA mpudopa OCHOBaH Ha
WCTIOJIb30BaHUN  (DM3MYECKOr0  SBJICHHS  CBETOBO3BPALICHUS,
BO3HUKAIOUIICTO npu JUCTAHIITMOHHOM 3O0HJAUPOBAHUUN
Ja3epHBIM  IYYKOM  Ioiast  o03opa ¢ MOCIeAyromen
perucrpanueit PETPOOTPAKEHHOTO W3ITyYCHUS

MHCIIEKTHPYEMOIl CHCTEMOH CKPBITOrO BHACOHAOIIOICHUS U
WHIMKALMEe ee TMOJIOKEHHsT Ha OJKpaHe MOHHTOpa B BHJIE
SAPKOTO OJIHMKA.

[IpenmyimiecTBa:  pacuipeHue paboyero Jauana3oHa
10 JalbHOCTH B o0Ojlacth Maibix 3HaueHnii or 0 mo 1...3
METPOB 3a CUYET OPHUTMHAIBHOM CXEMBI TOCTPOCHHS MpHubdopa.
DHepreTuka Tnpubopa o00ecredrBaeT BBICOKYH) BEpPOSTHOCTD

Texauueckue XapaKTCPUCTHUKHU

aJIbHOCTD JICUCTBHUS, M 0.15
1

naMeTp 00BEKTHUBA CHCTEMBI CKPBITOIO BUACOHAOIOACHHMS, MM, MIN
JInama3oH ypoBHEH €CTECTBEHHOH (POHOBOM OCBEIIEHHOCTH, 1000
JIK, J10
CrieKTpaibHBINA Anana3oH paboTsl mpudopa OioKHAHA .

MHGbpPaKpaCHbIH

Y TIIBI 0630pa, rpaa 360 - (60+60)

IToTpebisieMast MOIIHOCTD, BT ‘5




1.6.1Ipogheccuonanvuuiii o6napyscumenv ckpoimoix udeoxamep "Onmux-2"
YcrpoiicTBo "Ontuk-2"

MpeqHa3HaYeHO Ui TIOMCKa W JIOKAJIM3aIiH
CKPBITBIX, KaMy(QIUPOBaHHBIX B  HWHTEpbEpe
BHICOKaMep (B TOM 4dYHCIe C OOBEKTHBOM
THIIA «pinholex) HE3aBHCHMO oT ux
COCTOSHUSI WM THUNA Tepefadd WIH  3alicH
BHJICOCUTHAJIA.

Crioco6 oOHapyKeHHS,

peanm3oBaHHbli B "Onruke-2", OCHOBaH Ha
ONITHYECKOU JIOKaIuu " TIO3BOJISIET
OOHapyXUTh OOBEKTHB BHICOKAMEpPHI 3a CUET
a¢(hekTa CBETOBO3BpAIICHHUS HITH

"o6patHoro 6muka'. [Ipu oOHapykeHHH

OOBEKTHBA CKpPBITOW KaMmepbl B 00bekTHBe «OmnTHKa-2» OyIeT HaOMI0AaThCAd TOYCUHOE IIATHO
3eJEHOT0 WM KPaCHOTO 1IBETA - PE3yJbTaT OTPaKCHHUSI.

KoHcTpyKTHBHBIE 0COOEHHOCTH: BBHIMOJIHEH B BUJC OMHOKIIS B OOpPE3NHEHHOM
METAIUTHIECKOM KOpITyCe.
TexHn4ecKre MpenMyIecTBa:

- OMHOKYIISIp MO3BOJISIET MMPOBOJIUTH 00JIee KAYECTBEHHBIH OCMOTp 00BEKTa;

-MEHbIIasi YTOMIIIEMOCTh OIeparopa MO CPaBHEHHIO C MOHOKYJIsSpamH (HET HEOOXOAMMOCTH
3aKpbIBAaTh OJIUH TJ1a3);

- 3en€Has IOJCBETKA IIO3BOJISICT HAXOIUTh BHICOKAMEpPbl, 3alIMIIEHHBIC CIEHATbHBIMH
MOJIOCOBBIMH (MIIBTDAMH. HCIIOJIB3VEMBIMU ISl TIDOTHBONEHCTBHS BCEM OOHADVKHUTEISM.

1.7.CIIEKTP-PROFESSIONAL Mnozokananbhulii KoMniekc noucka ycmpoucms
He2NACHO20 cbeMa UHpOpMayUu.

MHorokaHalbHBIH KOMIUIEKC TIOMCKa YCTPOWCTB HerjmacHoro chema uHpopmarnmu «Crekrtp-
Professional» mnpenHasHaueH sl BBISBICHHS U3IYYCHHH pPaJHOMHKPO(OHOB pA3IMYHBIX THIIOB,
PaZMOCTETOCKOIIOB, CKPBITHIX OECIPOBOJIHBIX BUICOKAMED, a TaKKe OOHAPYKEHHS «OIMACHBIX» CHT'HAJIOB
OT YCTPOWCTB HETJIAaCHOTO cheMa HH(popMmanuu B ceTd 220B, B c1a0OTOYHBIX JHMHUSAX (TOXKapHAs |
OXpaHHas CUTHAU3AIHY, Tee(h)OHHBIC IMHAN) U UHPPAKPACHOM JIHara3oHe.

KoMIuieke panOMOHUTOPHHTA HCIONB3YET HECKOJBKO MPOCTPAHCTBEHHO Pa3HECEHHBIX AHTEHH
JUTSL TIOMCKA, OLICHKH MapaMeTPOB U MICHTH()HUKAIIMK HCTOYHUKOB pajnou3itydeHuil Ha dactotax 10-3000
MTI't. C mOMOMIBIO TOMOJHUTENBHOTO BCTPOEHHOTO PaJHONPHEMHOTO MOJYJS TPAHHUIBI YaCTOTHOTO
nuara3ona pacumpstores 1o 21000 MI' .

Berpoennsnii  aBTomatudeckuid koHBepTop npoBomHbIX nuHHMHA (KILI) xommmexkca «Crektp-
Professional» obecrnieunBaeT 0OHapyKEHHE «OMACHBIX» CUTHAJIOB OT CETEBBIX MUKPO(OHOB B PA3IHMYHBIX
MPOBOJHBIX JIMHUSIX, a mojakiroueHrne MK-maTunka mo3BossieT BBISBIATH YCTPOWCTBA HETJIACHOTO CheMa
WHPOpPMAIIMHN B HHPPAKPACHOM JTHAITa30He.

CkopocTh TTaHOpaMHOTO 0030pa B OJIHOKaHAILHOW KOHGUrypammu coctapiser no 1100 MI'y/c



KOMIUIEKCY OOHApyXWBaTh CHTHAIBI OT PaJUOMUKPO(POHOB paOOTAIONIMX B PEXHME HAKOIUICHUS
nH(pOpMAITUH U KPATKOBPEMEHHOM Tiepenadu e€ B 3up.

O0HapyxeHHe U pa3TUYeHNE CHUTHAJIOB BBITIONHSAETCS NU(POBBIM MapalieIbHBIM aHATN3aTOPOM
cnekTpa ¢ pazpemenneM 2 kl'm. Bpicokoe paspemieHue IUQPOBOrO aHANHM3aTOpa CIEKTpa IO3BOJISET
paznuuaTe W OOHAPYKHWBATh Y3KOMOJOCHBIE CHTHANBI OT PaHOMHKPO(GOHOB, padOTAIOMIMX PAIOM C
JIETaTbHBIMU PAIHOCPEICTBAM.

Crienmann3upoBaHHOE TPOTPAMMHOE OOecTiedeHre KOMIUIEKCa IT03BOJISIET OOHapyXHBaTh H
UJCHTH(QUIMPOBATh CUTHAIBI OT Pa3JIMYHBIX THIIOB YCTPONCTB HETJACHOTO CheMa HH(GOpPMAIUH, B TOM
Yucie  UCIONB3YIOIMUX  IH(POBBIE  BUABI  MOJYNIALNWH, NIYMONOAOOHYI  CTPYKTYpPY, PEXKHM
MICEeBIOCTYYaifHON TMepecTpoiikn paboueil wacTtoTsl, cBepxkopoTkux mockuiok (CKIID) wm T.m Jns
O0OHapyXKEHUSI «OMACHBIX)» CHUTHAIOB B MPOTPaMMHOM OOECTICUYCHHUH pealli30BaH YHHUKAJIbHBIA aJTOPUTM
Pa3HECEHHOT0 TpreMa, UMEIOIIHIA TPH Pa3HOBUIHOCTH.

C mOMOIIBI0 BCTPOSHHON CHCTEMBI BUI€03aXBaTa MHOTOKaHAIBHBIH KOMIDIEKC MOMCKA YCTPOUCTB
HernacHoro chéma wuHpopMmarmu «CIIEKTP-PROFESSINAL» BeiBoAMT Ha SKpaH YHPaBISIONIETO
KOMITBIOTEpa  NPOAETCKTUPOBAHHOE  HM300paKEHHWE OT  CKPBITHIX  OECIIPOBOAHBIX  BHJCOKAMEp.
OOHapy>KeHHBI CHUTHAT MOKET OBITh 3alTMCAHHBIM Ha JKECTKHH JWUCK KOMITBIOTEpa ISl MOCIEAYIOIIETO
aHanu3a.

KomnaktHeie raGapuTHble pa3Mepsl, HeOosblIasg Macca M yAOOCTBO KOMMYTAalUH ammaparypsl
MO3BOJISIIOT HMCIONB30BaTh MHOTOKaHAJBHBIH KOMILUIEKC paauoMoHuTopunra «Crektp-Professionaly B

8. Ilpogheccuonanvhulii demexmop ckpvimoix suoeoxamep DV - 002 (Imly - 6.521y)

IIpodeccrnonanbHbIi COBpEMEHHBIN, KOMIAKTHBIN, IETKUIA B UCTIOIB30BaHUH

YHHMBEPCAJIbHBIM JETEKTOP OECIIPOBOIHBIX CKPBITHIX BUICOKAMED:

monmenb DV - 002 mpubop mnpenHazHaueH JUIsi  OOHapYyKeHUs,
0eCrpOBOIHBIX MOJCIYIINBAIONINX  yCTPOMCTB 17§ NPOBOHBIX,
0ecIpoBOTHBIX CKPBITBIX BHJIEOKaMep. [IpodeccrnonanbhbIii
JETEKTOp CKPBITBIX BUJICOKaMeP/KyIKOB paboTaet oT
aKKyMYJIATOpHOW  OaTapenm,  KOTOpOW  XBaraeT Ha 5  4YacoB

HENpephlBHOM  paboTbl.  3ammra  OT  NPOCIYIIKM  CEromHsi -
€IMHCTBEHHBIH  crmoco®  obesomacuts  cebdst  OT  BMeIIATEIbCTBA
[MOCTOPOHHUX B CBOIO JIMUHYIO JKU3Hb.

MOOE € uuonl

OCHOBHBIM JOCTOMHCTBOM JaHHOI'o ACTCKTOpa SABIIACTCA

o ® ¥ €ro  IOpTaTMBHOCTh W  MHHHATIOPHOCTH NPH  TOM, YTO OH
RF

o0HapyXH1BaeT KYUIKH u OecrpBOHbIE BU/ICOKaMEPbI o

paznou3IydeHHuIo, MIPOBOJHBIE CKpBITBIE BUECOKaMEPHI o

OJMKaM JIMHS3. HpI/I60p MPOCT U HAZICKCH B OKCIUTyaTalluu,

HeOoJbIIOro pazmepa 6.5 X 5 X 1.5 ¢cM BBl MOXeTe BCeria HOCUTh €ro ¢ co0Oi, 3TO OYeHb BaXKHO,
MIOTOMY YTO CKPBITBIE KaMEphl MOTYT HAXOAUTCS MPAKTUYECKU BE3IE.

Texnuueckue xapakmepucmuxu.

Pabora gerekTop XY4YKOB M CKPBITBIX BHJICOKAMED OCHOBaHAa HA MPHHLUIE ONTHYECKOTO
CKaHMPOBaHUs U CKaHUPOBaHUA paauo 3¢upa. O ckanupyet 3¢up Ha yactorax ot 10rm go 6500 mru. D10
caMblil OOJBIION TMana3oH CKaHUPOBAHUS U3 BCEX MPUOOPOB.

IIpubop wmmeer 2 creneHW WHIWUKALMU: CBETOBas M 3BYKOBas. [loMCK oOCyIIeCTBISETCS I10
CBETOBOU CHUTHAI.



2. IlpakTHyeckasi 4acTh:
2.1.BbinosiHUTE 321aHHE U 3aKOHCTIEKTHPYIiTe 3Tanbl BbINOJIHEHHS.

2.2. KOHTpPOJIbHBIE BONPOCHI.

Eall A

NG

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OcHOBHBIE CcITOCOOBI 0OHAPYKEHUS CKPBITHIX BHIEOKAMeED.

OObHapy)eHHe CKPBITOTO BHICOHAOIIOIEHHUS C IIOMOIIBIO HHIUKATOPA TTOJIS.
OO6HapyeHHe CKPBITOTO BHICOHAOIIOIEHHUS ONTHIECKUM CIIOCOO0M.

OOHapyXeHHe CKpPBITOTO BHACOHAOMIONCHHUS OJICKTPOMArHUTHBIM OOHApYKHATEIEM
BHIEOKaMep.

JanbHOCTh 0OHAPYKEHUS CKPBITHIX BUICOKaMep.

Bpewms u ycnoBus o0HapyKeHHUsI CKPBITHIX BHICOKaMep.

OcobenHocTH 00HApYKEHUS TIPU Pa3HbIX NIPUHIMIIAX ACHCTBHS.

ONTUKO-3JIEKTPOHHBIE MPUOOPHI AJ1s1 TUCTAaHIIMOHHOTO OOHAPYKEHUSI CUCTEM CKPBITOTO
BUCOHAOIIOCHNSI.

Onrtuko-anexktponnsie npubdop «AHTUCBUA». IlpuHumn pedcTBUs W OCHOBHBIC
XapaKTEePUCTHKH.

[IpodeccuonanpHbIE OOHAPYKUTETN CKPBITHIX BHIEOKAMED.

«OIITUK - 2». IIpuHUUI AEHCTBUS U OCHOBHBIE XapaKTEPUCTUKHU.

MHorokaHalbHbIE KOMIUIEKCHI IIOUCKA YCTPOMCTB HErMTaCHOTO CheMa HHPOPMAIIHH.
Crextp - PROFESSIONAL. [TpuHIMT IeHCTBUS 1 OCHOBHBIE XapaKTEPUCTHKU.
[IpodeccrnonanpHBIE TETEKTOPBI CKPBITHIX BUICOKAMED.

«ODV-2y. IIpuHuumI ASHCTBUS U OCHOBHBIE XapPaKTCPUCTHKH.

OddexT poToBO3BpalICHUS M €0 UCIIOIH30BAHKE B MPOIISAYPax IMOUCKA.

Uro Ttakoe [13C-maTpuiia u rae oHa UCHONB3yeTCs?.

BrisBiaenue BUACOKAMEP MOCPEACTBOM NPHUHIUIIA SJICKTPOMAIrHUTHOT'O O6Hapy)KGHI/ISI.
MeTobl JOKaIU3alui MECT PACIIOJI0KEHHUS CKPBITHIX BUACOKaMeED.

TexHOJIOTHS TTOUCKA C MCIIOJIb30BAHUEM ONTHYCSCKUX OOHAPYKUTEIICH.

TexHOMOTHS TOUCKA C MCTIONB30BaHNEM IIEKTPOMArHUTHBIX OOHAPYKUTEIEH.

Ilopaook omuemnocmu u hopma KOHMPONA 6LINOIHEHUA PAOOM b

Brimonnenue nabopaTopHOi pabOTHl OCYIIECTBISIETCA B [iBa dTana: Ha IEPBOM 3Tare M3y4aeTcs
TEOPETUYECKUI MaTepHaj 1o TeMe JadopaTtopHoii paboTel. Ha BTOpoMm 3Tamne gaercs NUCbMEHHbIM OTBET
Ha 4 Bompoca u3 myHkTa 2.1. Kaxnaplii BapuaHT mpearnosiaraeT OTBETHl COIVIACHO HOMEPY BapuaHTa M
Janee HoMmepa KpaTHbie 5. Tak, HanpuMep AJi MEpBOro BapuaHTa 3TO BOIpock 1, 6, 11, 16, s BTOoporo -
2,7,12, 17 u 1.1.

KOHTpOJb BBHIMOTHEHUS 33aAaHUsI TPOM3BOIUTCS 10 OKOHYAHHM 3aHATHUS W Ha KOHCYJIBTAIMsAX B
(opMe 3aIIUTHl BHITIOJIHEHHON PaboThI, IPEAOCTABICHHON B 2JIEKTPOHHOM U B OyMa)KHOM BHIE B hopme
«Otuet no nabopaTopHOH paboTe».

PaGora ¢ nmureparypoii:

PexoMeHayembie UCTOYHHUKH HH(pOpMaIuH (Ne HCTOYHHMKA)

OcHOBHAsA

JlononHuTENBHAS MeToauueckast WnTepHeT-pecypcebl

1

1-2 1-3 1-3

O1ieHOYHBIC CpeacTsa: omuem.



JlabopaTopnasi padora Ne3-4
O3HakomiIeHHe ¢ MHOTOQYHKIIMOHAIbHBIM HMHTATOPOM
curuajoB «llIunmoBHUK 2»

Leanb padoTsl: O3HaKOMUTBCA € PYHKIIMOHATHHBIMHA BO3MOKHOCTSIMH
MHOTO()YHKIIMOHATEHOTO UMHUTATOpa CUrHaIoB «IIUMmoBHUK 2

IMopsiiok BbINOJHEHUSI PA0OTHI
1. TeopeTrnuyeckas 4acThb
1.1. Bmecmo 6sedenusn

I/IH(i)OpMaHI/IOHHaﬂ 0e30MmacHOCTh - MHOrorpanHas o0acTh JCATCIBbHOCTH, B KOTOpOﬁ ycnex
MOKET MMPUHECTU TOJIBKO CI/ICTeMaTI/IquKI/II‘/'I, KOMILICKCHBIH noaxon.

ObecneueHre MHGOPMAIMMOHHON 0€30TIAaCHOCTH CBSI3aHO ¢ KOMIUICKCHBIM pEIICHHEM TpeX 3aiad,
CBSI3aHHBIX C 00eCIeUCHUEM, IETOCTHOCTH M KOHPHICHIIMAILHOCTH HHpopManuu. UMEHHO JOCTYITHOCTb,
IOEJIO0CTHOCTh H KOH(l)I/I[ICHHI/IaﬂbHOCTL SABJIAIOTCA pPaBHO3HAYHBIMH COCTABJIAIOIINMU HH(bOpMa].[HOHHOfI
0e30IacHOCTH.

HNudbopmarmoHHbIe CUCTEMBI CO3/IAf0TCS JJIS IOy YSHHS oTpeeNeHHBIX

nHGOPMALMOHHBIX YCIIyT. Eciii o TeM Wi MHBIM NPUYUHAM NPEIOCTABUTh 3TH YCIYTH I0JIb30BATEIISIM
CTaHOBHTCS] HEBO3MOXHO, TO 3TO, OYEBHIHO, HAHOCUT YIIEPO BCEM ITOJIb30BATEIISIM.

[Mockombky ymep0d cyObekTamM HMHGOPMALMOHHBIX OTHOLICHUHA MOXKET OBITh HaHeceH,
OIIOCPEIOBAHO, Yepe3 ONpeeICHHYI0 HHPOPMAIUIO U €€ HOCUTEIH (B TOM YHCIIEe aBTOMAaTH3UPOBAaHHbIE
CUCTeMBI 00pabOTKH), TO 3aKOHOMEPHO BO3HHMKAET 3aWHTEPECOBAHHOCTh CYOBEKTOB B OOECIICUCHHH
0e301macHOCTH 3TOM HH()OPMAITUU U CUCTEM ee 00padOTKH U TIepeIayn.

WupiMu croBamMH, B KadecTBe OOBEKTOB, MO/JICKAIMX 3allMTe B HHTEpecax oOecredyeHus
0e30nacHOCTH CyObEKTOB MH(POPMAIIMOHHBIX OTHOLICHHH, JOJDKHBI paccMaTpUBaThCs: MHPOpMaLMs, ee
HOCHUTENH U IPOLECCHl e 00pabOTKH.

OnHako Bcerna cienyeT MOMHHTH, YTO YS3BUMBIMH, B KOHEYHOM cCUETE, SBIISIOTCS MMEHHO
3aWHTEPECOBAaHHbIE B OOECIIEUCHUU OINpENEICHHBIX CBOWCTB WMHQOpPMAIMM W CUCTeM ee 00paboTKu
CYyOBEKTHI.

[TosToMy, TOBOpsi 00 oOecredeHnn Oe30macHOCTH MHGOpMAIMK HMUPKYJIUPYIOMIEH B cHcTEMeE,
HEOOX0/IMMO UMETh B BHUJy MPOIIECCHI 0OeCIeYeHUs] 0E30MaCHOCTH CaMHUX CYOBbEKTOB, y4aCTBYIOIIUX B
nporeccax HHYOPMAIIMOHHOTO B3aUMO/ICHCTBHSIL.

B cBere ckazaHHOro, TEepMHH «0€30MacHOCTh HMHGOpPMANMW» HYXHO TIOHHUMATh Kak
jawguuiennocmsy  wHGOPMANIMKM  OT  HEXENaTeNbHOTO  JUISI  COOTBETCTBYIOIIMX  CYOBEKTOB
WHPOPMAIMOHHBIX OTHOIICHUH ee pas3mianieHus] (HapylleHUs KOH()HICHIUATBLHOCTH), WCKAKEHUS
(HapylIeHUs] [IEOCTHOCTH), YTPaThl WM CHWXKEHHUS CTENeHM JOCTYIIHOCTH HH(OpMAIMU, a TaKkKe
HE3aKOHHOI'O €€ TUPa)KUPOBAHUSL.

[MosToMy moOm 6e30MacHOCThI0 KOMITBIOTEPHOW CHUCTeMBI 00paboTku wH(poOpManuu OyjaeM
TIOHUMATh 3aIUIICHHOCTh BCEX €€ KOMIIOHEHTOB (TEXHHYECKHX CPEACTB, MPOTPAMMHOTO 00ECIICUeHUS,
JAaHHBIX W TEpCOHAJIa) OT TOMOOHOTO pOJa HEKEIATSIBHBIX [UIsI COOTBETCTBYIOIIMX CYOBEKTOB
MH(OPMAITMOHHBIX OTHOIICHUH BO3JICHCTBHIA.

o o - - - - - N A - I N



Hanmpumep, monydyeHue 3apaHee 3aKka3aHHOTO OHWIIETa Ha caMOJIET ITOCIE €ro BbLIETA TepsieT
BCSAKUN CMBICI. TOYHO Tak e MOJy4YeHHE MPOTHO3a MOTOJbl HA BUEpAIIHUH JIeHh HE UMEET HUKAKOTO
CMBICJIA, TOCKOJIBKY 9TO COOBITHE YKe HACTYIHUIIO.

Llenocmnocms ungpopmayuu yCaoBHO MOAPA3IEISETCS HA CTATHIECKYIO U THHAMUYECKYIO.

Cmamuyeckas 1eNOCTHOCTh MHGOPMAIMK MPEAINOIaracT HEM3MEHHOCTh HH()OPMAIIHOHHBIX
00BEKTOB OT MX CXOHOTO COCTOSIHHS, OTIPEAEIISIEMOT0 aBTOPOM MIIH UCTOYHUKOM HH(pOPMAITHH.

Jlunamuyeckas 1ENOCTHOCT, WH(OPMAIHMHM BKIIIOYA€T BOMPOCH KOPPEKTHOTO BBITIOTHEHHUS
CJIOHBIX JCHCTBUH C WH(QOPMAIIMOHHBIMU TMOTOKAMH, HANpUMEp, aHAJM3 IOTOKAa COOOIIEHHWM IS
BBISIBIICHHS HEKOPPEKTHBIX, KOHTPOJIb TPABUIILHOCTH Mepeiadn COOOIICHUH, MONTBEPIKICHIE OTIEIbHBIX
COOOITICHHH | IIp.

LlenocTHOCTS SIBJISETCS BAXKHEUIIIMM acIeKTOM MH(OPMAIMOHHON 0E30MacHOCTH B TEX CIIydasx,
Kor/1a HH(GOPMAITUS HCIIOJIE3YETCS ISl YIIPABICHUS Pa3JIMYHBIMU MIPOLIECCAMU, HATPUMEP TEXHUUECKUMH,
COLIMAJIBHBIMU U T. .

Tak, ommOka B yHpaBIAIONICH MporpaMMe MpHUBENET K OCTAaHOBKE YIIPABISEMON CHCTEMEI,
HEeIpPaBUIbHAS TPAKTOBKA 3aKOHA MOYKET IMPUBECTH K €r0 HapyIIEHUSM, TOYHO TaK)Ke€ HETOUHBIN MepeBO
WHCTPYKIUHM IO MPUMEHEHHUIO JIEKApCTBEHHOTO IIpernapaTa MOKET HaHeCTH Bpell 370poBblo. Bce atu
MpPUMEPHl  WDTIOCTPUPYIOT HApyIIeHHWe IIeIOCTHOCTH HWH()OpPMAIWK, YTO MOXKET TPHUBECTH K
KaTtacTpo(UIECKUM MOCIEACTBAAM. FIMEHHO MTO3TOMY IIIOCTHOCTh HH()OPMAIIUHU BBIJEIIETCS B KAUYECTBE
OJTHOM M3 0a30BBIX COCTABISIONINX MHPOPMAIIMOHHON 0€30MacHOCTH.

Llenocmuocmy - rapaHTusi TOro, 4YT0 MHPOPMAIIUS CeYac CYIIECTBYET B €€ UCXOJHOM BHUJIE, TO
€CTb IIPU €€ XPaHEHUH WU Nlepeayde He OblI0 IPOU3BEICHO HECAHKIIMOHUPOBAHHBIX N3MEHEHHH.

Konghuoenyuanonocmo ungpopmayuu. Koudupenumanbaas uHGOpMaus e€CTh MPAKTHIECKU
BO BCEX OpPraHM3aMsIX. ITO MOKET OBITh TEXHOJIOTUS TIPOU3BOICTBA, IPOTPaMMHBIN MPOAYKT, aHKETHBIE
JaHHBIC COTPYAHUKOB U Jp. HpI/IMeHI/ITeJ'IBHO K BBIYMCIHTEILHLEIM CHCTEMaM B 00A3aTEILHOM opAaKe
KOH(i)I/II[eHI_II/Ia.TIBHBIMI/I JAaHHBIMU SBJIAIOTCA MTAPOJIN AJId JOCTYIIa K CUCTEME. KOH¢udeHl4uaﬂbHocmb 3TO
rapaHThsi JOCTYIIHOCTH KOHKPETHOW WH(POPMAIMH TOJBKO TOMY Kpyry IHIl, JJii KOro OHa
npeaHa3Ha4CHa.

Hapymenne xaxaod u3 Tpex Kareropuid MNPUBOAUT K HapyUICHUIO HHPOPMAIMOHHON
Oe3onacHocTH B 1enoM. Tak, HapylleHHe JOCTYMHOCTH MPHUBOAUT K OTKa3y B JOCTyIE K MH(POPMAIUH,
HapyLIeHUE LEJIOCTHOCTH TNPUBOAUT K ¢anbcuukanuy MHGOpMAMKM M, HAKOHEL, HapyIIeHHUe
KOH(HUICHINAIBHOCTH MIPUBOIUT K PACKPBITHIO HHPOPMALIH.

Kak yxe oTmewanoch, BBbIJICNIEHHE OTHX KaTErOpHil B KadyecTBe O0a30BBIX COCTaBIISIFOIIUX
nHGOPMALMOHHON 0€30MacHOCTH 00YCIIOBIIEHO HEOOXOAMMOCTBIO pealu3alui KOMIUIEKCHOTO IOAX0Aa
pu obecrieueHuH pexxuMa HH(POpMaIMOHHOHM Oe3011acHOCTH.

Kpome srToro, HapyineHue OJHOW W3 ITUX KAaTErOpUd MOXKET NPUBECTH K HAPYIICHUIO WU
MOJTHOM Oecroyie3HOCTH JBYX Jpyrux. Hampumep, xuieHwe mnapois Ui JOCTyHNa K KOMITBIOTEPY
(HapymeHne KOH(UACHIMAIBHOCTH) MOXET INPHBECTH K €ro OJOKMPOBKE, YHHUUYTOXEHHIO JIaHHBIX
(HapymieHre JOCTYNHOCTH MH(pOpManun) win ¢anscudrukanuyn nHOpMaLnH, coaepKaleicss B TaMITH
KOMIIbIOTEpa (HapyIlleHHe [eIOCTHOCTH HH(pOpMaIHHn).

HanGonpryro CI0KHOCTh TPH PEIICHUH BOIPOCOB oOecredeHus: 0e30macHOCTH KOHKPETHBIX
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1.2. O3naxomnenue ¢ MHO2OQYHKYUOHATLHBIM UMUMAMOPOM cuehanos «Lllunosnux - 2»

K MHOTODYHKIIMOHATEHBIM UMHUTATOPaM CHUTHAJIOB, CPEACTB HEJIETAIBHOTO cheMa MH()OpMaInHy,
paboTaroMKX MO PagoOKaHATY, BBITYCKAEeMBIX OTE€UECTBEHHOMN IMPOMBITINIEHHOCTHIO, OTHOCATCS, B TIEPBYIO
ouepep, [lunosuuk-1 u lunoBHuk-2.

H3o0enue "Illunosnux-1" npennasnadeno it npoBepkd 3PHEKTHBHOCTH pabOThl yCTPOHCTB
U KOMIUICKCOB pPaIWMOMOHUTOPUHIA, MCIIOJB3YyEMBIX JId OGCJ’ICHOBaHI/Iﬂ W 3alIUThl BBIACIICHHBIX
HOMCHICHPII;'I, a TaKXe st O6y‘~IeHI/IH CIICOHUAJINCTOB, 3aHUMAIOIUXCA IIOMCKOM KaHaJOB YTCEYKHU
nHpOpMaIuu.

Nmvutatop  paamioCHTHAIIOB "[lumoBaMK-1" peAcTaBisieT  coboit MaJIOMOIITHBIH
paguonepenaTyrk ¢ y3kononocHoil YM.

B mpubope peanu3oBaHa BO3MOXHOCTH BbIOOpa BHIAa MOAYJIUPYIOILETO CHUrHAjld, KOTOPBIN
MOCTYIAeT JINOO OT BCTPOSHHOTO CBUII-TEHEPAaTOpa 3BYKOBOW 4YacTOTHI JIMOO ¢ MUKPO(OHHOrO KaHaja.
Hanuune cBunmupyromiero curHaiga Mo3BOJSIET JITKO WACHTU(QHUUPOBATh UMHUTATOP, & MUKPO(OHHBIH
KaHaJl MpeAcTaBiIsieT co0oil ymoOHOe cpencTBa NPOBEPKM AaKyCTHYECKOM 3aBSI3KH Yy KOMIUIEKCOB
PanuOMOHUTOPHHTIA.

HTunoenuk-2 Vimurarop paboThl CPEACTB HENETAIBHOIO CheMa HH(POPMAIMH, paboTAIONIHX 110
pamnokanamy. [IpemHasHadeH U1 TPOBEPKH SPPEKTUBHOCTH PAOOTHI YCTPOMCTB M KOMIUICKCOB
PaIMMOHUTOPHUHTA, UCIIOIB3YEMBIX JUIs 00CIEIOBAaHHS U 3aIUTHI BBIJICICHHBIX TOMEIICHHH, a TakkKe IS
00y4YeHHs CTICIIMAINCTOB, 3aHUMAIOIINXCS IONCKOM KaHAJIOB YTEUKH HH()OPMALIUH.

"[lumoBHUK-2" OTIMYaeTCs MHUPOKHUM HAOOpPOM (YHKIHMU M MPEACTaBISAET OO0 MaTOMOIIHBIN
nepeaaTyrK, padoTaroIuil B HECKOIBKUX ANANa30Hax 4acToT, B KOTOPOM PEaJH30BaHbl PA3IUUHbIC BUABI
MOIYJISIIMN ¥ UMEETCS] BO3MOKHOCTD 3aJaHMs THIIA MOAYJIUPYIOLIETO CUTHAIIA.

[IpuGop wMeeT BCTPOSGHHBIA  MHKPOIPOIECCOpP,  IKUAKOKPUCTAIUTMUECKUN  JUCTLIEH,
0TOOpaXAIOWUN PEKUMBI PaOOTHl UMHUTATOPA, U KJIaBUATYpy, C MOMOILIbI0 KOTOPOW ONEpaTop MOXKET
3aJaBaTh HapaMeTpoB paboThl ycTpoiicTBa.

TECT 031

Kontponsnoe ycrpoiicteo TECT 031 npeanazHaueHO Ui KOHTPOJIS MHOTO(YHKIHOHAJIBHBIX
nouckoBeix ycrpoiicte (ST 031, ST 031P u ST 032). Ero wucrnosn30BaHHE MO3BOJSET OIEHUTH
paboTOoCTIOCOOHOCTE CIENYIOLINX PEKUMOB:

- BBICOKOYAaCTOTHOI'O J€TEKTOPa-4acTOTOMEPA;
- anHanmu3atopa nmpoBoAHbIX MuHUN (AILT);
- JIeTeKTOpa HU3KOYACTOTHBIX MarHUTHBIX TOJIEH;
- JIeTeKTopa MH(PaKPACHBIX H3IIyYCHHH.
TECT 031 Tak k¢ MOXXET NPUMEHSATHCA NI MPOBEPKH JIPYIMX YCTPOWCTB C aHAIOTWYHBIMU
KaHalaMu OOHapy>KEHHS.

TECT 031 mpeacraBnseT co00il KOMIUIEKT HMHUTATOPOB, COOpAaHHBIX B OJHOM KOpIIycE C
ABTOHOMHBIM MUTaHHUEM.

WNmurtatop i OleHKH paboTOCIOCOOHOCTH BBICOKOYACTOTHOTO JIETEKTOPA-4aCTOTOMEPA TPE/ICTABIISET
co00if MUHUpPAIUOIIEPENATINK C KBApPIIEBOW CTAOWIM3aMe YacTOTHl M BO3MOXKHOCTHIO OTKITFOUCHUS
MOIYJIUPYIOLIErO0 CUTHANa, JJI1 aHaIM3aTopa MHpPOBOAHBIX JMHUN - TEHEpaTop CUTHalla C 3aJaHHOU
YacTOTOMW, JUIA JETEKTOpa HU3KOYACTOTHBIX MAarHUTHBIX TOJIEH - UCTOYHHMK CTAaOWIHLHOI'O MarHUTHOTO
TOJISL M ISl IeTeKTOopa MH(PaKpACHBIX M3ITydeHUi - nepenatunk WK-amamnazona ¢ 3ajgaHHON 4acTOTOM
MOAHECYIIEH.



- ¢ HakomuleHHeM HH(OpMalMu M Iociuedyromieit e€ mepemaueii B >hup (CHUTHAIBI CO
CBEpPXKOpOTKOH nepenadeit - CKII);

- C TICEeBIOCTy4YailHOW CKauyKOOOpa3HOM NepecTpONKOW HEeCyIedl dYacTOThl paJHOCHTHAa
(III1PY);

C HEMOCPENCTBEHHBIM pACIIMPEHHEM CIIEKTpa HMCXOAHOTO CHUTHajJa MOIYJALUEH Hecylien
4acTOThl TICeBAOCIydYaiiHOM M-MocaenoBaTebHOCTRIO  (IIyMOMOAOOHBIX CHTHAJIOB -
HITIIC);

- C aMIUIMTYAHOH MOAYJSIIMEN paJuOCUTHANIA; C YACTOTHON MOIYJISIMEN paluOCUTHANIA;

- ¢ (ha3oBoit MoayIIALIMEH paJHOCUTHANA;

- ¢ yacToTHO# Manumyisiiumei paguocurnana (FSK nepenaruuk);

- ¢ (azoBoit manunysimeit paguocurnana (PSK nepenarauk);

- ¢ aMIIMTyqHO-(a30Boi Manumyssinuei paanocurnana (QAM nepenaruuk);

- paboTaromux B PEKHME MHOTOKAaHAJIBHBIX CHUCTEM C YacTOTHBIM pa3JicieHHEM KaHAJIOB
(YPK-UM nepenaTuuk);

- paboTaronmx B pexXrMe MHOIOYacTOTHOW nepeaauu (MY nepegaryuk);

- paboTalomMX B pPEKUME MHOTOKAaHAJIBHBIX CHUCTEM C KOJOBBIM pa3felieHHEM KaHaJOB
(CDMA niepenat4uk);

- CO CTPYKTYpOH, 3kBUBaJIeHTHOH mrymoBomy curnainy (I'lLl nepenaryuk);

- crangapra GSM/DCS;

- crangapra Bluetooth;

- CHUTHAJIOB YEpHO-OENbIX BUACOKAMED.

[lapameTpsl CHTHAIIOB 3a/al0TCA M 3arpykaroTcs ¢ momoinsio BHemHeid [I19BM. OcobenHocT
KOMIUIEKCA:

- BO3MOXHOCTh (OPMHUPOBAHHSI PAIUOCUTHAIOB C JIIOOBIMH 33aJaHHBIMH OIEPaTOPOM
CIIEKTPAIbHBIMU XapaKTePUCTUKAMM;
- Hanuyue OMOTMOTEKH CTaHIAPTHBIX CHTHAJIOB, BO3MOXKHOCTH CO3JaHHS TOJIb30BaTEIbCKHX
OHOINOTEK CUTHAJIOB;
- BO3MOXHOCTh pabOTBl B aBTOMATU3UPOBAHHOM pEXHME II0 3a/JIaHHBIM OIEepPaTopoM
porpaMMaM HU3JTyYeHHUs] CUTHAJIOB;
- pa3MelleHre B 3alIUICHHOM Keice, BO3MOKHOCTh pabOThI B TIOJIEBBIX YCIIOBHSX;
- BO3MOJKHOCTH CKPBITOTO NPUMEHEHUS ISl MPOBEPKH PEAKIMU CO3aHHOW CHUCTEMBI 3aIHTHI
nH(pOpMAITHH.
MoXeT HCHOJIB30BaThCs  JUISI  NMPOBEPKH  S(PQPEKTUBHOCTH  pACIpeleTeHHBIX  CHCTEM
PaIMOMOHUTOPHHTa KPYIHBIX OOBEKTOB; IOATOTOBKH OIEPATOPOB MOMCKA CIOKHBIX BHIOB CHI'HAJIOB
COBPEMEHHbIX 3aKJIJIOYHBIX YCTPOHCTB.

1.3. Opeanvl ynpasnenusa umumamopom.

Ha BepxHeil manenn uMUTaTOpa PacHoNIoKeHs! (puc. 1):

1 - XKW gucnnei;

2 - KJaBuWatypa,

3 - CBETOJMOIHBII HHIUKATOD;

4 - TymMOJiep BKIIIOUEHHUS YCTPONCTBA.

Ha neBoii 00K0BOI1 aHe M pacnoIararoTCs:

5 - anrenHa muanazona 144 MI'w;
6 - anTenHa muanazona 433 MI'w;



Ha mpaBoit 60k0BOIf MaHETH yCTaHOBIICHBI:
8 - pazpeM I MOKIIFOUECHHS ceTeBOoro aaantepa 15 B/1,2 A;
9 - pazbem RS232 ni1s1 cBsi3u ¢ IepCOHATIBLHBIM KOMITBIOTEPOM;
10 - pazbem i noaxroueHus BHemmHero HY curnana
11 - mukpodon

5

Puc. 1. Buemnuii Bug umMutaTopa

1.4. Iloocomosxa umumamopa Kk pabome u paboma ¢ HUM.
[loncoenvHuTe aHTEHHBI K IMUTATOPY B COOTBETCTBHH C puC.1.

Ilepen HavanoMm 3KCIuUTyaTaUu YCTPOMCTBA 3apsiAUTE BCTPOEHHBIM akKyMyssTop. s sToro
MIOAKJIIOYNTE CETEBOM ajganTep K pazbemy (8) M BKIIOYHUTE ajanTep B PO3ETKY CETHU DJICKTPONUTAHUS.
[lepexmouaTens nuTanus (4) 10KEH HAXOAUTHCS B TIoJoxkeHHH “0”.

Jia ToNTHOW 3apsiiKU Pa3psHKEHHOTO aKKyMYJSITOpa HEoO0XOAMMO OKoyio 8§ 4dacoB. Bo Bpems
3apsanaku Ha jguciviee (1) oroOpaxaercs cooOimeHue ‘“3apsjgka AKKyM. B mporecce”, M MHraeT
CBETOIUOIHBIN HHANUKATOD (3).

HBCT WHAWKATOpa IOKAa3bIBACT COCTOSIHHUC AKKYMYJIATOpa Ha ILaHHLIﬁ MOMCHT: KpaCHBIﬁ -
AKKYMYJISITOP pa3psiKEH IMOJIHOCTBIO, JKEIITBIN - Pa3pPsAKEH 4aCTUYIHO, 3€JICHBIN - 3apAKECH.

[locne oxonvanus 3apsaaxu Ha auciuiee (1) mosBuTcs coodenue “3apsaka AKKyM. OKOHYEeHa”, a
CBETOAMOIHBIN HHAUKATOP (3) IEPEXOAUT B PEXKUM IIOCTOSIHHOTO CBEUEHHS 3€IEHBIM IIBETOM.

[Ipumeuanue. JJomyckaeTcs 3KCIUTyaTalys UMUTATOPa OT CETEBOr0 aJantepa ¢ OJHOBPEMEHHOM
MTOA3APSAKON aKKyMYJISATOpA.

Bxuroduenne ycTpoicTBa OCYIIECTBISIETCS IEPEBOJIOM MTEPEKITIOUATENS MUTaHUS (4) B TOJIOKEHUE
“1”, mpu sTom Ha gucmieit (1) cHadama BBIBOOWTCA MPUBETCTBHE, a 3aT€M OH MEPEXOAHNT B PEXHUM
otoOpaxeHus ciryxeOHOW HHpOpMAIIHH.



Huctineit (1) ortoOpakaer cheAyromyo HHPOPMAIAIO B MIECTH WHOOPMAIMOHHBIX TIOJIX,
pasmeneHHBIX IpobeaMu (TIOJST pacTiojiararoTcs ClIeBa - HalpaBo B BE CTPOKH COOTBETCTBEHHO):

BEPXHSA CTpOKa: mojie A - JlnanazoH 4acToT U3JIy4aeMOro CUTHAA.
monte b - Bun mogynsmun (i) curaana. none B - CoctosiHue

Taiimepa.

HWDKHIS cTpoka: mmosie I - ICTOYHNK MOy THpyIomero CUrHaia.
rrosie /[ - AKTHUBHOCTH/TIACCHBHOCTh HHBEPTOpA CIIeKTpa. mmoiie E
- CocrostHHE (DEXHM) TIeDeTaTIuKa.

Kiasuarypa (2) npengasHauesa Ui VIpasJieHus puOopoM 1 uMeeT 15 KHOIIOK.

Ne Ha3zBanue DOYyHKIUA KHONKHU
KHOIKU
1 «144 MI'm» VYcraHoBKa AMana3oHa 4acTtoT nepeaatunka Ha 144 MI 1.
Br1OpaHHbIN uana3oH oToopaxkaeTcs B mosie A qucruiest (1).
2 «433 MI'»
1 YcraHoBKa AMarazoHa 4acToT nepeaardyuka Ha 433 MI 1.
Br1OpaHHbIN AMana3oH oToopaxkaeTcs B moyie A pucruiest (1).
3 «1.2I'T»
1 YcranoBka nuarnasoHa 4acToT mepeaaruuka Ha 1.2 [T
BriOpanHbIN Arana3oH oToOpaxkaeTcs B mone A mucrues (1).
4 «2.4T' Ty
1 VYcraHoBKa uamna3zoHa 4acToT nepenatdvdka Ha 2.4 [T
BriOpanHbIN Arana3oH oToOpaxkaeTcs B mone A mucrues (1).
5 «y3k. Um/mmupox. Um» VYceraHoBka BuAa Monyisuud. HaxaTue Ha 3Ty KHOIKY)
ycTtaHaBnuBaloT UM MOAyISALUIO € Y3KOM WM IIUPOKOU
[TOJIOCOH COOTBETCTBEHHO. BBIOpaHHBIA BUI MOIYJISAINH
oToOpakaercs B moste b mucries (1)
6 «enbTa Mmoj. /UM- Haxatne Ha 3Ty KHOIIKY IO3BOJISIFOT BbIOpaTh JlenbTal
YUM» Moayssinuio uian YM-UM monynsuuu.
6 «I1ITPY» Brurrouenue TTTTPY
7 «IITPCy» Bxirouenue HITIC «ITTPCy
9 K .
VYBenuueHne  UIMTEIBHOCTH  BKJIFOYEHHUS  TaiMepa.
BriOpanHas mosuiust oroOpaxkaetcs B mmosie B gucriies (1)
10 «O» v .
MEHBIIICHHE  JUINTETHHOCTH  BKIIOYEHHs  Taiimepa.
BriOpanHas mosuiust oroOpaxkaeTcs B mmone B gucroies (1)
11 «ITyck» 3amyck mepeaaTanka.
12 «Crom» BrIkitoueHne nepeaaTynka.
13 «Mcrounuk
Br16op mcTOYHWKA MOAYIHMPYIONIETo curHama (cM. 7.6.).
curHasia» BriOpanHbIii HcTOUYHHUK oToOpaskaercs B noiie ' nucres (1)
14 «HBepcus
Brirouenue/BoIkIItoueHHE HHBEpTOPA criekTpa. COCTOsIHKE
CIICKTP» nHBepTOpa oToOpaxaercs B noje [ nucries (1)
15 «IToxcBetka» BkimrodueHne/BbIKITFOUSHHE TIOICBETKH JTUCTIIIESL.

ITocne BrmrOYeHWS mpuOOpa TNeEpeNaTINK HAXOAUTCS B PEXUME OXHUIAHUSA, 00 I3TOM

cBujieTenbCcTByeT coobienue “Crom” B noje E aucruies (1).



3amyck mnepegaTdydka MpuOOpa IIPOU3BOAMUTCSA HakaTHeM KHONKH «CTom» KiaBuaTyphl (2).
YCTpOUCTBO MEPEXOJUT B PEKUM W3IYYCHHUs] ¢ BHIOPAHHBIMH XapakTephUcTHKamu. Ha jaucriiee B 3TOM
pexxume B nosie E gucrinest (1) oroOpaxaetcs coobmienue «M3myueHuey.

IlepeBo 0OpaTHO B pEeXHMM OXHIAHUS MPOU3BOJUTCA HakKaTHeM KHOMKK «CTOM) KITaBHATYPHI
WJIM aBTOMAaTUYECKH 110 TaMepy.

B pexxnMe m3imydeHHs KHONMKKA BBIOOpa IHMama3oHa W BUAA MOIYJISAIMH 3a0JOKMpOBaHBL. Jlist
W3MEHEHHUs] 3TUX MapaMeTpoB HEOOXOAMMO BBIWTH W3 PEeXHMMa HM3IYYCHHS B PEXUM OxumaHus. Bce
OCTaJbHBIE TTApaMETPHI JOITyCKAeTCS N3MEHSATH BO BPEMSI H3ITyUEHUSI.

Taiimep umeer 12 BpeMeHHBIX 3HaYeHHi. [lo3unus “T—c” 03Ha4aeT, 4To TaiMep OTKIIIOYUECH, H
BBIXOJI B PEIKUM OXKHUIaHUS OCYIIECTBIIAECTCS TOJIBKO HAKaTHeM KHOMKH «CToImy.

C moMoIpl0 KHOTMOK “X”’ M «0» MOXKHO MEHSTh 3HaueHHs Taimepa, BpeMsl OTOOpakaeTcs B
ceKyHzax B nosie B qucnnes.

Ilocne HaxaTus kHONKH «IIyck» MMUTATOp NEPENNET B PEKUM HU3IYHYCHUS U 3HAYCHHUE YUCIIA
OCTaBIIMXCS CEKYHJl HAUYHET yMEHbINATHCS. 1IpH TOCTHM:KEHUM TallMEpOM HyJId, YCTPOMCTBO IEpEMneT B
PEXKUM OKUIAHUSL.

IIpu nHaxatuum Ha KHOIKYy «IIyck» BO BpeMs W3JIy4YeHUS YCTPONCTBO BXOJUT B PEXKUM
MIEPUOINYECKOT0 U3IyUeHUs. B 9TOM pexume Korja TaimMep JOXOAUT 0 HyJIs, IEPEAATUUK OTKIIIOYAEeTCs,
a TaliMep B3BOJUTCS U CHOBA HAYMHAET OTCYET, 110 JOCTHKEHUU HYJI BHOBb BKIIOUAET IIEPENATUUK U T. 1.
Taxol pexxuM BO3MOKEH, TOIBKO €CIM BEIOpaHHOE BpeMsl OOJIbIIEe CEKYH/IBI.

BI)I60p HNCTOYHHMKA CUI'HaJIa IIPOU3BOJUTCA C TIOMOIIBIO KHOIIKH «/CTOYHHMK CUTHaIa.

Bcero ecTb T HCTOYHMKOB CUTHAIIA:

- Bcrpoennsriit Mukpodon (11).

- BcTpoeHHBI cBUNI-TeHEpaTop.

- BcTpoeHHBI cBUNI-reHepaTop + AMHAMUK.
- JleBblil TMHEHHBIN BX0 pazbema 10

- IlpaBblii nuHEHHBINA BXOI pazbema 10

HHBepTOp CIICKTpa BKJIFOYAETCS/BBIKITIOYAETCS  HAXKATHEM KHOIIKU ((I/IHBepCI/IH CIICKTP».
I/IHBepCI/ISI pacpoCTpaHsiACTCA Ha BCC NMNEPCUNUCICHHBIC B ITYHKTC BbIIIIC UCTOYHUKU CUT'HAJIA.

2. IIpakTH4eckas 4acTh:
2.1. BbInosHUTe 3aaHHE H 3AaKOHCIIEKTHPYITE 3Tanbl BbINOJIHEHH.

2.2. KoHTpoabHBbIE BONPOCHI.

Tpu rinobanbHble 3a1a4l HHPOPMALMOHHON 0€30MacHOCTH.

OOBeKTH! M CyObeKTh HHPOPMAIIMOHHOHN 0e30MacHOCTH.

YpoBHH 0€30MMaCHOCTH CYOBEKTOB U OOBEKTOB JOCTYTIA.

Crarndeckas ¥ JUHAMUYECKAs [IEJIOCTHOCTh O€30MaCHOCTH.

KondunennuansHoCTh HHPOPMAIIMU B aBTOMATH3UPOBAHHBIX CHCTEMAX.
OyHKIMOHATIBHBIE XapaKTEPUCTUKH MHOTO() YHKIIHOHATBHBIX HIMUTATOpOB «IInnoBHUK 1.
OyHKIIMOHATILHBIE XapaKTEPUCTUKN MHOTO() YHKIIHOHABHBIX HIMUTATOPOB «IIIMTIOBHUK 2).
OcHoBHbIE XapakTepucTUKH KOHTposbHOro yeTpoiictea TECT 0.31.

OcobeHHOCTH MTOArOTOBKM UMUTATOpa K padore.

10 OyHKIMOHATFHOE HA3HAYEHHE KHOIOK KJIABUATYphl UMHTATOPA.

LCoNoOORrWNE



11. XapaKTepuUCTUKH PEKUMOB U3IIYUECHUS] HMUTATOPA.

12. XapakTepuCTUKHU BCTPOCHHOT'O CBUH-TEHEPATOPA.

13. XapaKTepuCTHKH BCTPOEHHOI'0 MHBEPTOpA CIEKTPA.

14. Bri6op amama3oHa - 0COOEHHOCTH U XapaKTEPUCTHKH.
15. Pexwm BbIOOpa B2 MOAYIISAIAN U €T0 XapaKTEPUCTHKH.

16. XapakTepucTUKH U (yHKIIMOHAIBHBIC BO3MOXKHOCTH peKuMa Jlenbra-Moy s,
XapakTepuCTUKU U (PYHKIIMOHATBHBIE BO3MOXHOCTH pexkuma UM MOy sIuu.

17. VcTaHOBKa Auaria3oHa 9acToT nepeaaTyrka.

pLYﬁ{\I’\ MTOTNAUUOUALA MATTUTTIANUVINTIITATN CTATITIATTA

Ilopaook omuemnocmu u hopma KOHMPOAA bINOTHEHUA PAOONIbL

Brinonnenue nabopaTopHOi paboThl OCYIIECTBISIETCS B [Ba Taa: Ha IEPBOM ATalle U3ydaeTcs
TEOPETHUUECKUI MaTepHral o Teme JabopaTopHoi padoTel. Ha BTOpoM 3Tare maercsi MiCbMEHHBIA OTBET
Ha 4 Bonpoca u3 myHkTa 1.3. Kaxxaplii BapuaHT npeArnonaraeT OTBETHl COrJIaCHO HOMEpPY BapHaHTa U
nanee HoMepa KpaThble 5. Tak, HanpuMep Ui epBOro BapruaHTa 3To Bompock! 1, 6, 11, 16, ans BToporo -
2,7,12, 17 u T.1.

KoHTpomb BBINOTHEHNS 3aJaHus IPOM3BOAUTCS MO OKOHYAHUH 3aHATHS M HAa KOHCYIBTALUSIX B
(opMe 3aIIUTHI BHIIOJIHEHHOW pabOThI, IPEIOCTABICHHON B DJICKTPOHHOM M B OyMa)kKHOM BHIIE B opme

PaGora ¢ nureparypoi:
PexoMeHayembie UCTOYHHUKH HH(popMaIuu (Ne HCTOYHIKA)

OcHOBHas lononHuTenbHas Mertoaunueckast HNutepHeT-pecypcbl
1 1-2 1-3 1-3
OueHOUYHbIE CPENICTBA: OHLYEM.

JlabopaTopnasi padora Ne 4-5 Padora ¢ ycrpolicTBaMy KOMOMHUPOBAHHOM 3aIIHMThI
00beKTOB HHPOPMATH3ALMH.
Lean paboThI:
O3HaKOMUTBCA ¢ (PYHKIMOHATBHBIMU BO3MOXKHOCTSIMH M pabOTOH yCTpOCTB KOMOMHUPOBaHHON
3amuThl 00BEKTOB HMH(popMaTu3auuu oT yreukn uHopmamuu 3a cuer [IDMUH “Conara-PK1” u
“Conata-PK2”.

ITopsinok BbINoOJIHEHUs padOThI
1. Teoperuyeckas 4acThb

1.1. Vempoticmseo kombunupoarHotl 3auumsl 00beKmos UuHGopMamu3ayuy om ymeyku
ungopmayuu 3a cuem IIOMUH “Conama-PK1” u “Conama-PK2”.

YcrpoiictBa komOuHupoBanHO# 3amuthl "Conara-PK1" u "Conara-PK2" mpemnazHaveHbl 1uis
3amuThl HHPOpMaNKU, 00pabaThiBAeMON OCHOBHBIMH TE€XHUYECKUMH CPEJICTBAMHM U cHCTeMaMH Jo | -
WKaTeropuu BKJIIOYUTENBHO, OT yTeuku 3a cueT [IDMUH nmyTeM mOCTaHOBKM MAaCKUPYIOIIHUX MOMEX B
JIMHUAX 3JCKTPONUTAHUS U 3a3€MJICHUS, a TAaKXKE MyTEeM MPOCTPAHCTBEHHOTO 3alIyMJICHUS U YaCTUYHOTO
MOTJIONICHUST HWH()OPMATUBHBIX CHUTHAJIOB, PACIPOCTPAHAIOIMIUXCS 110 JIMHUASAM OJJICKTPOIUTAHUS U
3a3eMIICHHSL.

VYerpotictea  "Conara-PK1"  u  "Conarta-PK2"  coorBercTtByer TpeboBanmsam "Hopm
s dpexTrBHOCTH 3amUTel ACY 1 OBM oT yTeuku uHpopManuu 3a cyeT MOOOYHBIX AJIEKTPOMATHUTHBIX
u3nydeHuid U HaBodok" M TexHumueckux ycnoBuil FOJANH.665820.002 TY u HOJAWH.665820.006 TY
COOTBETCTBEHHO. YCTPOWMCTBA MOTYT MCIOJIB30BAaThCs IS 3amuTel o0bekToB OBT, a Takke
VCTaHABIIMBATHCS B BBIICIIEHHBIX MOMEIIEHUIX 10 1 KaTeropuu



BKJIIOUUTENIFHO 0€3 NPUHATHSA MOTOJHHUTEIBHBIX MEp 3allUThl aKyCTHYeCKOW pedeBoil HH(pOpMAIHH.
Cootsercreue noareepkaaercs ceprudukatamu DCTIK Poccun (Ne 954 na "Conara-PK1", Ne 2168 Ha
"Conara-PK2").

Ocob6ennoctu koHCTpykimu ycrpoiictB "Conara-PK1" u "Conarta-PK2" mosBonstoT momydats
a¢ddexTrBHOE 1 HegOporoe pemeHne 3anayn kKomruiekcHoi 3ammuThl ("[IOMU + naBonku Ha BTCC 1 nx
JUHUM + HaBOJAKHM Ha JIMHAW DJIEKTPONHUTAHUS W 3a3eMIICHHSA") OO0BEKTa BBIUHCIUTENHHOW TEXHUKH
COCTOSIIIIETO M3 OXMHOYHOTO CPEACTBA BBIYMCINTEIBHONW TEXHHUKH B CHTYAaIMAX, KOTJA OCTPO CTOUT
npobjeMa momMex, Co3/1aBaeMbIX TeHepaTopaMi MaCKHPYIOLIETO IIyMa.

VYerpoiictBa "Conara-PK1" u "Conara-PK2" sBnstorcss komOuHaIMeH GUiIbTpa MOTIONIAFOIIEr0
THIIA, TEHEPATOPOB IIYMOBOTO TOKA ¢ KOPPEKTHPOBKOW CIEKTPa U PEryIMpPOBKOH HHTETPAIILHOTO YPOBHS
Y JIECMEHTOB aHTEHHOM CUCTEMBI (CM (PYHKITMOHAIBLHYIO CXeMy puc 1).

IIpu sTOM:

1) nepenatouHas xXapaKTepPUCTUKa (GUIBTPA M YACTOTHBIM CIIEKTP MOIIHOCTH MAaCKUPYOIIEH
MOMEXHU B3aUMHO JOTIOJHSIOT APYT Apyra (puc 2);

2) TpeayCMOTpeHa BO3MOKHOCTH M3OMPATENHHON KOPPEKTHPOBKU CHEKTPAIBHOMW IUIOTHOCTH
mymMa B 3-Tosiocax € LEIbI0 € LEIbI0 MHUHMMU3AIMK YXYALICHHS 3JICKTPOMArHUTHOM OOCTaHOBKH
00beKTa,

3) obecreunBaercs "Hakauka" SIEKTPOMATHMTHON JHEPrHE NIymMa 3JIEMEHTOB 3aLIMIIAEMOTO
texandeckoro cpenctsa (TC) ¢ menpro co3maHus MOMEXH B KOMOWHHMPOBAHHBIX (W/HJIM HE YYTCHHBIX)

C— C— — — — ——
COHATA-PK1

~
) L

— ———

CoHarta-PK1. Bug cnepegu. Conarta-PK1. Bug czagm.

CoHaTta-PK2. Bug cnepegm CoHarta-PK2. Bug czaam

Jist HanGosIee MOJHOTO UCIIOIB30BaHMSI BO3MOXKHOCTEH ycTporcTia 3aruiaemoe OTC
HE00X0IUMO TOIKIF0YATh KaK yka3zaHo Ha ¢oro 1.1 u 1.2.



®ovo 1.1.

®ovo 1.2.

1.2. Iloozomoska ycmpoiicmea k pabome u paboma ¢ HUM.

YcerpoiicTBa MOTYT OBITh UCTIOIB30BAHBI KaK OOBEKTOBBIN reHepaTop mrymoBoro OMU. Jlns storo
B CETEBOM BBIXOJ HEOOXOAMMO BKIIOYWUTH Oojiee HM K 4YeMy HE IOIJKIIOUCHHBIH CETEBOM LIHYp OT
KOMIIBIOTEPA M BBITSHYTh BCIO KOHCTPYKLHMIO B BEPTHKAIBbHYIO HpsMyto JnHHIO (puc. 3). Pacmonarats

reHepaTopsl 1ejaecoodpa3Ho BaoIb rpanuis K3.

Ecnu posetky cetu 220B BriOpaTh Ha rpanune K3 (no ananoruu ¢ usgenuem "Conara- PC1"), o
YCTpPOHCTBO OyzneT paboTaTh M B KauecTBe OOBEKTOBOIO IeHEparopa IyMa I10 CETH JICKTPONUTAHUS U

JIMHUAM 3a3CMIJICHUA.

IToaroToBKa M yCTaHOBKA YCTPOMCTBA OCYILECTBISIFOTCS cOrsiacHO pucyHKY 3. CepTH(HMKATHI:

Conara-PK1 - Cepruduxar ®CTIK Ne 954 ot 05.11.2004 (n0 05.11.2016)
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1.3. Ocnosunvie mexnuueckue xXapakmepucmuku.

OcHOBHBIE TeXHUYECKUE XapakTepucTuku u3nenus "Conara-PK1" :

ITapamertp

3HaYeHne

/nana3oH reHepupyeMbIX 9acTOT

0,01.1000 MI'g

CriekTpalibHasi TUIOTHOCTh MOIIHOCTH PaJuOM3IIydeHHs, 1b OTHOCHTENIhHO |
MKB/M"kI'11 , Ha paccTosiHuM 1 M HE MeHee

- B nojioce 0,1 ... 0,3 MI' 11

- B nojioce 0,3 ... 30 MI' g

- s mostoce 30 ... 300 MI' 1

- B mostoce 300 ... 1000 MI'

CriekTpasibHasi IUIOTHOCTh HampsDKEHHA IIymMoB Ha Harpyske 3 Owm, 1b
otHOCHTENbHO 1 MKB” kI 11, HE MeHee:

- B mojioce 0,01 ... 0,15 MI'y

- B mojioce 0,15 ... 30 MI'g

- B nosioce 30 MI'r ... 1000 MI'g




Jlnama3oH IUTABHOTO PETYIHPOBAHNE YPOBHS ITyMa Ha BBIXOJAE YCTPONCTBA, HE
MeHee, 1b:

- B mosioce "A" (opuentupoouno 0,01 ... 1,5 MI'm)
- B mosioce "'B" (opuentuposouno 0,1 ... 30 MI'm)

neswn o laWalt 10NN NATY N\

KoaddummenT HampaBIeHHOTO IEHCTBHS B TOPHU30HTAIBHOW IUTOCKOCTH, HE
Ooxee *

Koaddumumenrt kauecTsa nryma, He MeHee 0,8

KoadduimeHT MexKCIeKTpalIbHbIX KOPPEISIIUOHHBIX CBS3eH myma, He Oonee |2

MakcumalibHasi MOLITHOCTb HArpy3KH, MOAKII0YAaEMOU Yepe3 U3eNue. 1 kBt
DIIEKTPOTINTAHNE W3ICITUS ceTb ~220B / 50 I'ry
MormHOCTs TOTpedIIsIeMast OT ceTH, BT, He Ooitee 10

["aGapuTHBIE pa3Mepbl

142 x 60 x 167 Mmm

24 4y

[TpomoIKUTENIEHOCTH HENMPEPHIBHOM PadOThI, HE MEHEE

OCHOBHBIE TEXHUYECKUE XapaKTepucTuku uinenus "Conara-PK2":

IIapamerp 3HaueHune
Jlnana3oH reHepupyeMbix yactot, MI™ 11 0,01.2000
CriekTpasibHas TUIOTHOCTH HANIPSPKEHHOCTH 3JIEKTPUYECKON COCTaBIIAIOIEeH
QiiekTpoMarHuTHoro noss, 1b (MxB/wm/ k1), He MeHee: 60

- s mostoce 0,01 - 3,5 50

- B mostoce 3,5 - 100 40

- B mosioce 100 - 1000 35

- B mostoce 1000 - 1700 30

- B mostoce 1700 - 2000
CHeKTpaJ'IBHaH IIJIOTHOCTDb HAIPSI)KECHHOCTH MarduTHOM COCTaBJIS[IOIlIeﬁ
QiiekTpoMarHuTHoro nosst, 1b (MkB/m/ k1), He MeHee:

- s mostoce0,01 - 0,25 50

- s mostoce 0,25 -1 40

- Bmozoce 1.0 - 15 35

- B mosioce 15 - 30 30
CHeKTpaJ'IBHaH IIJIOTHOCTD HAIIPSP)KCHUA HIYMOB B JIMHHUAX 3JICKTPOIIUTAHWA,
nb (MxB"kI'11), HEe MeHee:

- s mostoce 0,01 - 0,02 50

- s mostoce 0,02 - 1 60

- B osioce 1 - 100 50

- 8 mosioce 100 - 1000 40

- B mostoce 1000 - 1500 30

- B mosioce 1500 - 2000 20
Koaddunment HanpaBIeHHOTO IEHCTBUS B TOPU30HTAIBHOMN TIOCKOCTH, HE 0
Oosee 2
Koaddunment kauecTsa nryma, He MeHee 0,9
K03 GpHImeHT MeKCIeKTPpaIbHBIX KOPPEISILMOHHBIX CBsA3EH IIyMa, He Oosee 2
Curnanuzaiusi HeMCIpaBHOCTEH (CHIDKEHUE YPOBHS Iryma Oosiee uem Ha 50 BcTpoenHas ceero-
%, IEpexo] K TeHepali B MHOT'OMOJIOBOM PEXHUME) 3BYKOBast
1Y unrepdetic *) HP - xonTakT
MOIIHOCTE HAarpy3KH, MOJKII0YAaeMOi yepe3 usaenue, KB, He Gonee 1
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DJIEKTPOTIMTAHUE U3ACITUS ceTh ~220 B/ 50 I'ngy
MorHOCTh IOTpeOIsieMast OT ceTH, BT, He Oosee 10

["abapuTHBIC pa3Mephl 142 x 60 x 167 MM
[1po0omKUTENBHOCTh HEMTPEPBIBHOM pabOTHI, Yac, HE MEHEe 8

3.4. Komnnexc TC3U 2051 «Conama-PK2» + ][V no UK-kanany

3aoaua: O6ecnieynTh BO3MOXHOCTH  yOaJ€HHOW OECIPOBOMHON  aKTHBAIIUK/IECAKTHBAIIMH
omunaoyHOoro TC3U, mpemHazHadyeHHOTO I 3aIIUTHI OOBEKTOB HWHGOPMATH3AIMH A0 1 KaTeropuu
BKITFOUHTENILHO OT yTEYKH MH(OpMAIMK 32 CYET HABOJOK HA JIMHWU DJICKTPOIHTAHHS M 3a3EMJICHUS U
yTEeUKH HHPOPMALIUH 33 CUET MOOOYHBIX AJIEKTPOMArHUTHBIX U3TyYeHHI U HABOJOK.

CrenmanpHble TpeOOBaHHWS K HEMPEPHIBHOMY aBTOMAaTH3WPOBAHHOMY KOHTPONIO HWCHOTHEHHS
KoMaHu J[Y ¥ HCIIPaBHOCTH YCTPOMCTBA He NPEObAGSIOMCAL.

Pewenue: Jlna perieHus IOCTaBICHHOM 337aud MBI IIpeAJjiaraéM CXeMy, OCHOBAHHYIO Ha
YCTpOICTBE KOMOWMHHPOBAHHOW 3amIUTHl 00BEKTOB MH(OPMATH3ANNK OT yTEUKH HMH(POPMAINH 33 CUET
IIOMMUH «Conata-PK2» ucm. 205, KoTOpoe MOXKET YIpaBIsATHCS ¢ moMoIbio u3aenus «CoHara-JY21M»
uct. 510 mo UK-kanamy.

Wudopmanuio 00 W3MEHEHWH pexuMma padoTbl W WCHPABHOCTH YIPABISEMOTO  W3JIENHS
[Tonp30Barens TONMyYaeT MyTeM BU3yalbHOTO HAONIONCHMS 3a CHUTHANM3alMel Ha TepeaHed ITaHeIH
YIIPaBIIIEMOT0 U3AETHS U (MIIH) IO 3ByYaHUIO BCTPOSHHOW 3BYKOBOM CHTHAJIHM3AINH.

— ’
-_— e
—_

Conara-PK2
uct. 205

Conara-JI[V21M
ucim. 510

UK-nynsT

Puc. 3



[Tepeuenn yCcTpoOUCTB:

O6o3na4enne Ha [oHoe HauMeHoBanue (komventapun) 1D MakcnmanbHoe
cxeme KOJINYECTBO
Conarta-PK2 ucn. Comara-PK2". VYcrpoicTBO KOMOHMHHpPOBAHHOM
205 3aIUTHl 00BEKTOB MH(POPMATH3AIHUNA OT YTEUKH| 205 |1
nHpOpMaITIH.

Conara-J[Y21M "Conara-AY", wmox AY2IM, wucn. 510.510 1
uct. 510 Amnmnaparypa Y (MK-kanan)
NK-mrymeT IIyaeT yopasiaennsa MK 2-KHOOOYHBIH 513 1%)

2. IIpakTu4yeckasi 4acTb:

2.1. BbinmosHuTe 3aJaHUEC " 33KOHCHeKTprﬁTe JTanbl BLINIOJTHCHUSA.

2.2. KoHTpoJbHBIE BONPOCHI.

YcrpoiictBo koMOnHUpOBaHHOH 3ammThl «CoHara - PK1».

[loxroroBka ycrpoiicTBa kK paboTe u paboTa C HAM..
O06macTh MPUMEHEHHUS YCTPOHUCTBA.
YcrpoiictBo koMOMHUpOBaHHOM 3amuThl «CoHara - PK2».

[MoaroroBka ycTpoiicTBa K padoTe u padoTa ¢ HUM..
O6nacTs IpUMEHEHHS YCTPOICTBA.
KomOunupoBanHblii reneparop 3amuTel «CoHata - 2Py.

Boooo~NoGa~wWDNE

reHeparopa.

11. Tloaroroska reHepaTtopa K paboTe u paboTa ¢ HUM.
12. O6nacTth IpUMEHEHNUs T€HEPATOPA.

13. Kommiekc TC3U 2051 «Conara - PK2» + IV no MK-kanany.
14. ®yHKUMOHAIBLHBIE BO3MOYKHOCTH U OCHOBHBIE TEXHUYECKHE  XapaKTEPHUCTUKU

KOMILJICKCA.

15. TloaroroBka KoMILIEKca K paboTe U paboTa ¢ HUM..
16. O6nacth IpUMEHEHHUs KOMILIEKCA.
17. VYerpoiictBo koMOuHMpOBaHHO#H 3amuThl «Conara - PK1».

OyHKIMOHATIBHBIE BO3MOXXHOCTH 1 OCHOBHBIE TEXHUUECKUE XaPaKTEPUCTUKU YCTPOHCTBA.

O yHKIMOHAIBHBIE BO3MOXXHOCTH U OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH YCTPOMCTBA.

O. q)yHKHI/IOHaJ'II)HLIG BO3MO>XXHOCTH H OCHOBHBIC TEXHUYCCKHEC XapPaKTCPUCTUKN

18. CDYHKI_II/IOHaJ'H:HBIQ BO3MOXHOCTH H OCHOBHBIC TEXHUYCCKHEC XAPAKTCPUCTUKN

YCTPOMCTBA.

19. Tloaroroeka ycrtpoiicTsa K pabote u paboTa ¢ HUM.
20. OO6nactb NpUMEHEHHUS! YCTPONCTBA.

Ilopaook omuemnocmu u ghopma KOHMPOA GbINOIHEHUS PAOOMbL
Brimonnenne naGopatopHolf paOOTBI OCYIIECTBIAETCS B JBa JTala: Ha IEPBOM JTale H3ydaercs
TEOPETUYECKUI MaTepHall 1o TeMe JlabopaTopHoil paboTel. Ha Bropom sTame naetcs MUCbMEHHBIA OTBET
Ha 4 Bompoca u3 myHkrta 1.3. Kaxkaslii BapHaHT HpeAronaracT OTBETHI COIVIACHO HOMEpY BapHaHTa U
Jajiee HoMepa KpaTtHsele 5. Tak, HanmpuMmep AJ NEPBOTro BapHaHTa 3TO Bompock! 1, 6, 11, 16, aias BToporo -

2,7,12, 17 u T.1.

KOHTpOJ'II) BBITNIOJIHCHUA 3aJaHUSA NPOU3BOAUTCA IO OKOHYAHHHU 3aHATUA U HA KOHCYJIbTAallUSAX B (bopMe
3alllUThI BBIIIOJTHEHHOM pa6OTBI, Hpe,[[OCTaBJIeHHOﬁ B 3JICKTPOHHOM U B 6YMa)KHOM BUC B (l)OpMe «Otuer

o 1abopaTopHOii padoTey.


http://npoanna.ru/Content.aspx?name=models.sonata-du21m

Pabota ¢ aureparypoii:
PexomeHnayemble HCTOYHUKY HHGopMannu (Ne HCTOUHUKA)

OcHOBHAas lononHuTEIBHAS MeTtoauueckas HNHutepHeT-pecypebl
1 1-2 1-3 1-3
OT11eHOYHEIE CPEICTBA: OMYEH.

JlaGoparopHasi padora Ne7-8. «ATrecTanuu noMemeHusi Mo TPeOOBAHUAM 0€30MACHOCTH
uHopmManumn»
eab padoThi:
- HU3YUYUTb CUCTCMbI aTTCCTAllUN 00BEKTOB HH(bOpMaHHH;
- U3YYUTh 3alIUTHI 3BOHKOBOH 1 MUKPO(OHHOH TEeTICi;
- OCBOMTDH IIPOIIECC paSpa6OTKI/I KOMIIJICKCHBIX CXEM 3allluTHhI.

1. Teoperuueckasi 4acTh
1.1. Cucmema ammecmayuu 06vexmos ungopmayuu.

JedarenbHOCT, TO aTTECTallMd O0BEKTOB HH(POpPMATHU3AIMH IO TpeOOBaHUSIM O€30MacCHOCTH
nHpopmanun ocymecteisier @CTIOK Poccun. Janum onpenenenne o0bekTa HHOOpMATH3AIUH.

OObekT mHpOpMATH3aUMH - COBOKYIMHOCTh HH(OPMAIIMOHHBIX PECYpPCOB, CPEICTB M CHUCTEM
00pabOTKH WH(pOPMAIIMH, UCITIOIB3YEMbIX B COOTBETCTBHM C 33JaHHON WH(MOPMAIIMOHHOW TEXHOJIOTHECH,
cpeacTB obecneueHns OO0beKkTa MHPOPMATU3AIMH, [MOMEHICHUH WM OOBEKTOB (3[aHHM, COOpPY>KEHHI,
TEXHUYECKUX CPENICTB), B KOTOPBHIX OHU YCTAaHOBJICHBI, WM MOMEHICHUS U OOBEKTHI, MpeIHa3HAYCHHBIC
JUIsL BeIeHUsI KOHPHICHIIHALHBIX TIEPETOBOPOB.

ATtTtectanus 00bEKTOB nHPOpPMATU3AIAN (manee arrectanus) - KOMILJIEKC
OpraHM3alMOHHO-TEXHUYECKUX MEpONPUATHH, B pe3yJIbTaTe KOTOPBIX MOCPEICTBOM

CIELMAIBHOIO JIOKYMEHTa - "ATTecTara COOTBETCTBHS'" IMOATBEPKAAETCSA, YTO OOBEKT COOTBETCTBYET
TpeOOBaHUSIM CTaHAAPTOB WJIM HHBIX HOPMAaTHBHO-TEXHHMUYECKHX JIOKYMEHTOB I10 0€301acHOCTH
nHpopmanuy, yrBepxkaeHHBIX DPCTIK Poccum (I'ocrexkommccueit Poccum). Hammume atrecrara
COOTBETCTBHS B OpraHM3alMd JaeT MpaBo o00paboTku HHPOpMAMKM C YPOBHEM CEKPETHOCTH
(xoH(UAEHIIMATBHOCTH) Ha MIEPUO]T BPEMEHH, YCTAHOBJICHHBIN B aTTeCcTaTe.

ATTecTanuysi MPOU3BOIUTCSA B MOpPsIKE, ycTaHOBIEHHOM "llonojkeHHeM 1o arrecTanuu 0ObEKTOB
rH(pOpMaTU3aIUK 0 TpeOoBaHUAM Oe3omacHocTH nHpopMaruu" ot 25 Hos0ps 1994 roga. Arrectanus
JOJDKHA MPOBOJUTHCS 10 Havajga oOpadoTku MH(pOpManuu, MmoJyulexaniei 3amure. OT0 HEOOXOJUMO B
HessaX OQUIHATBHOTO MONTBEPXKACHHUS d(PPEKTUBHOCTU HCIIONB3yEMBIX MEp M CPEJICTB IO 3allUTe dTOH
WHPOPMAIIMN HA KOHKPETHOM 00beKTe HH(POPMATU3AIIHH.

ATTCCTaI_II/Iﬂ SIBIsSETCS 003aTEILHOM B CICAYIOIIHNX CIIyvdasax:

* TOoCyJapCTBEHHas TailHa;
*  [IpU 3aIUTE TOCYAaPCTBEHHOTI0 HH(OPMALMOHHOTO pecypea;
*  yIpaBJeHUE 3KOJIOTMYECKH ONACHBIMU OOBEKTaMHU;
* BEJICHHE CEKPETHBIX [IEPETOBOPOB.
Bo Bcex ocTrampHBIX Cilydasx arTecTalss HOCUT JOOPOBOJIBHBIA XapakTep, TO €CTb MOXKET
OCYIIECTBIISTHCS 10 JKEJIAHUIO 3aKa3uiKa WU BIaJelbla 00beKTa HHPOpMaTH3anH.

ATTCCTaI_[I/Iﬂ npeanojara€t KOMIUICKCHYKO IPOBCPKY (aTTeCTaL[HOHHLIe I/ICHBITaHI/ISI) 00BEKTA
I/IH(bOpMaTI/BaL[I/IH B PpCaJbHBIX YCJIOBHAX OKCILIyaTallUH. L[eJ'IBIO SABJCTCA IMPOBCPKAa COOTBETCTBUA
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* 3ammura oT HCJ/I, B TOM 4mCIie KOMITBIOTEPHBIX BUPYCOB;
* 3ammwra oT yTeuku yepes [IDMUH;
* 3am[UTa OT YTCYKH WJIM BO3JCHUCTBUS WH(POPMAIMIO 32 CUET CHCIHAIBHBIX YCTPOWCTB,
BCTPOCHHBIX B 00BEKT HH(OPMATH3AIIH.
ATTecTanus IpoOBOJUTCS OPTaHOM IO aTTECTAIUM B COOTBETCTBHH CO CXEMOH, BEIOMpAcMOl 3TUM
OpraHoM, M COCTOUT U3 CIICAYIOILETo MepevyHs padoT:

* aHaJM3 UCXOIHBIX JaHHBIX 110 aTTECTyeMOMY 00BEKTY HH(OPMATU3ALMH;

* TIpeABApPHUTENHFHOE O3HAKOMIICHHE C aTTECTYEMBIM 00BEKTOM HH(OPMATH3AIHH;

* TIpOBEJCHHE JKCIEpTHOro oOcnefoBaHuss 0O0beKkTa WHGOpMATHU3AUMH U aHaIU3
pa3paboTaHHON MOKYMEHTAllMM MO 3alluTe HH(OpManmud Ha 3TOM OOBEKTE C TOYKH
3pEHHSI €€ COOTBETCTBHS TPEOOBAaHUAM HOPMATHBHOM M METOJUYECKON JOKYMEHTAIUH;

* TIPOBEJCHHWE WCIBITAHUH OTAENBHBIX CPEIACTB W CHUCTEM 3alluThl HHPOPMALUK Ha
aTTeCTyeMOM O0OBeKTe HWHPOpPMATH3aIMKd C MOMOIIBIO CIEHUAILHONH KOHTPOJIBHOM
anmnaparypsl 1 TECTOBBIX CPEICTB;

* NIpPOBEICHHWE HCHBITAHUN OTAENBHBIX CPEACTB M CHCTEM 3allUThl WHPOpPMaLUH B
WCIIBITATENFHBIX [EeHTpax (Jladoparopusx) TO CepTH(QHUKAIMHA CPEACTB  3aIIHUTHI
rH(pOpMAITUH 110 TPeOOBaHMAM 0€30MacHOCTH WH(OPMAITHH;

* NPOBEICHHE KOMIUIEKCHBIX AaTTECTALMOHHBIX HCHBITAaHUH 00beKkTa HH(POpPMATHU3ALMHU B
peanbHbBIX YCIOBHUIX 3KCIUTyaTaL|H;

* aHaj W3 pE3YNTaTOB SKCIEPTHOTO O0OCIEIoBaHHA M KOMIUICKCHBIX aTTECTAllMOHHBIX
UCTIBITAaHUH OOBEKTa WHPOPMATH3AIHUK W YTBEP)KACHUE 3aKIOYCHHUS MO pe3ybTaTam
aTTeCTaluH.

Opransl 1O arTecTanuu AOKHBI MpoxoauTh akkpenutanuio OCTIK B cooTBeTCTBHUU C
"TTonoxkeHneM 00 aKKpeIWTALUH UCIBITATENLHBIX JIAOOPATOPHI M OPraHoB IO CepTH(UKALUKN CPEICTB
3amuThl HHPOpPMAIK 10 TpeboBaHUsM Oe3omacHoCTH HHpopMarmn'.

Bce pacxompl MO TMPOBENEHHIO AaTTECTAllMM BO3JAralOTCs Ha 3aKa3dyMka, Kak B Cliydae
JI0OPOBOJIBHOM, TaK ¥ 00sI3aTEILHOM aTTECTAI[UH.

OpraHbl 110 aTTECTAIlMA HECYT OTBETCTBEHHOCTD 32 BBITIOJHEHUE CBOMX (DYHKIIWH, 3a COXpaHEHHUE B
cekpere MH(OpMalMK, TIOMYYEHHOH B XOJE aTTECTAllMd, a TaKKe 3a COOIIOJCHHUE aBTOPCKUX IpaB
3aKa34MKa.

1.2.OpeanuzayuoHuas cmpykmypa cucmemvl ammecmayuu 00vbeKmos
ungopmamuzayuu.

B cTpykTypy cHCTEMBI aTTECTALIMK BXOAT:

* (enepanbHBli OpraH Mo cepTU(UKAIMM CPEACTB 3aIUTHl MHPOpPMAMM M aTTeCTalHu
00beKTOB HMH(pOpMaTH3aluM 10 TpeGoBaHUsM Oe3omacHocTH uHpopManun - OCTIK
Poccun;

* OopraHbl IO arrecTalui O0BEKTOB WH(pOpMATH3aUK TO TpeOOBaHUSAM 0€30MacCHOCTH
nH(pOpMaIny;

* WCHBITAaTeNFHBIE IEHTPHI (Ja00paTopuu) Mo cepTU(UKAINU MPOIYKIIMH MO TPeOOBAHUAM
6e3omacHOCTH MH(POPMAIIHH;

* 3agBUTENHW  (3aKa3uWMKW,  BIAJENbIbI,  pa3pabOTYMKH  aTTECTyeMBIX  OOBEKTOB
nHPOPMATU3ALHHN).

B kauecTBe 3asBUTENEH MOTYT BBICTYIIATh 3aKa3UMKH, BIaJIENbIBl WIIM pa3pabOTUNKU aTTeCTYEMbIX
00BEKTOB MH(OPMATU3ALHIH.

B kadecTBe OpraHoB II0 aTTECTALIMM MOT'YT BBICTYNATh OTPACJIEBbIE U PETMOHAIBHBIE YUPEKICHUS,
MPEINPHUATHS U OpraHu3alMHy 1o 3anmrTe nHpopmanuu, cnennanbabie eHTpsl PCTIOK Poccun, kKoTopsie
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* OCYIIECTBISIIOT KOHTPOJNb 3a O€30MacHOCThIO HMH(MOPMAIMM, LUPKYIHpYIOmed Ha
aTTECTOBAHHBIX 00BbEKTaX MH(POPMATHU3AINH, U 33 UX IKCIUTyaTaIHeH;

* OTMEHSIOT ¥ TPUOCTAHABIMBAIOT JACWCTBHE BBLAAHHBIX 3THM OpraHoM "ATTecTaToB
COOTBETCTBUA";

* (opMupy0T (QOHI HOPMATUBHOW M METOJMUYECKOH JOKYMEHTAllMH, HEOOXOTUMOH ais
aTTeCTallid KOHKPETHBIX THUIOB OOBEKTOB WH(POpPMATH3alMU, Y4YacTBYIOT B HX
pa3paboTke;

* BeAyT HH(POPMALMOHHYIO 0a3y aTTECTOBAHHBIX THM OPraHOM 0OBEKTOB HH(POpMaTH3ALIUH;

* ocymectBistoT B3anmoeiicteue ¢ ®CTIOK Poccun u exexkBapTaabHO HHOOPMHUPYIOT €T0 O
CBOCH AeATETHHOCTH B 00JIACTH aTTeCTallnH.

OCTOIK ocymectiuser ciemyromue GyHKINHA B pAMKaX CHCTEMbI aTTeCTaIlNH:

* OpraHusyer 00s3aTeNbHYI0 aTTeCTalrI0 00bEKTOB HHPOPMATH3ALINY;

* CO3/1aeT CUCTEMBI aTTeCTallud OOBEKTOB MHPOPMATH3ALUN M YCTAHABIUBACT MpPABUIIA IS
IIPOBEEHUS ATTECTALUHU B TUX CUCTEMAX;

* ycTaHaBIMBAaeT MpaBHWja aKKPeOUTALUM U BbIJAYM JHMLEH3UH Ha IpoBedeHHE padoT Io
00s13aTeNIbHOM aTTECTALINM;

* OpraHusyer, (UHAHCUpPYET pa3pabOTKy M YTBEPXKZACT HOPMATHUBHBIE M METOIWYECKUE
JOKYMEHTBI IO aTTeCTalui 00bEKTOB HH(OPMATU3ALNH;

* AKKpPEAUTYET OPTaHbl M0 aTTECTalud OOBEKTOB MH(POPMATH3ALMU U BHIIAET UM JIMLECH3UU
Ha MPOBEJICHUE OTPEICICHHBIX BUIOB padoT;

* OCYIIECTBISIET TOCYAapCTBEHHBIN KOHTPOJb M HA/I30p 32 COOJIOACHUEM MIPABUII aTTECTALUH
M 9KCIUTyaTanueld aTTeCTOBaHHBIX 00BEKTOB HHPOPMATH3ALINH;

* paccMaTpuBaeT amneUBILIUH, BO3HHUKAIOIIME B IIpOLlECCe aTTecTalud  OOBEKTOB
uHQOpMaTH3alMK, W KOHTPOJS 3a OKCIUTyaTalyeld aTTEeCTOBaHHBIX OOBEKTOB
WHQOpPMAaTH3AINY;

* OpraHu3yeT NepHOAMYECKYIO IMyOIUKAIHI0 HHPOPMALUH 110 PYHKIHOHUPOBAHUIO CUCTEMbI
aTTecTaluu 00bEKTOB MHPOPMATH3AINHY IO TPEOOBaHMSIM O€30MIaCHOCTH MH(POPMAIINH.

UcnbiTarenbHple  1a00paTOpud  MPOBOISAT HUCHBITaHUS HECEPTH(UIMPOBAHHOH IMPOAYKIHH,
WCTIONB3YeMOH Ha aTTecTyeMoM 00beKTe HH(opMaTH3aIu.

Co cmnHckOM OpraHoB IO aTTeCTAllMM W HCHBITATENBHBIX JIA00OPAaTOPHA, MPOIIEAIINX
AKKpEUTAIIMIO, MOYKHO 03HAKOMHUThCS Ha oduiansHoM carite DCTOK Poccuu B paznene "Crenenus o
Cucreme cepTu(UKaIMK CPEICTB 3AIUTH HHPOPMALIUH [0 TPeOOBAHHUSIM 0€30MaCHOCTH HHpOpMAaLUH'".

3assumenu:

* MPOBOAAT TOJTOTOBKY OOBeKTa HWH(POpPMATHU3ANWU JUIS aTTECTAllMH IYyTEM peau3alluu
HEOOXOMMBIX OPTaHU3AIMOHHO-TEXHIYECKUX MEPOIIPHUITHH TI0 3aliTe WHPOPMAIIHH;

* TPUBJICKAOT OPTaHbI MO ATTECTAIMU JIJISl OPTAHU3AIMN U MPOBEICHHUS aTTecTallud 00heKTa
WH(POpMaTH3AIUH;

* MPENOCTABIIAIOT OpPraHaM M0 aTTEeCTalM HEOOXOAWMEBIE IOKYMEHTBl W YCIOBHUS IS
MIPOBEICHHS ATTECTAIUH;

* TIPUBIIEKAIOT, B HEOOXOIMMBIX CIIyJasx, JUTST MIPOBEICHUS HCIIBITAHUI
HECepTUDUITMPOBAHHBIX CPEJCTB 3alUThl MH()OPMAIIMH, UCIIOIb3YEMbIX Ha aTTECTyEMOM
o0bekTe HHpOpMaTH3AIINH, UCTIBITATENIFHBIE IIEHTPHI (JJa00paTOpum) IO CePTHHUKAIIIN;

* OCYUICCTBIIAIOT 3KCIUIyaTal[uio 00beKkTa HH(POPMATU3AIUK B COOTBETCTBUM C YCIIOBUSIMH U
TpeOOBAHUAMU, YCTAHOBJICHHBIMU B ""ATTECTaTe COOTBETCTBHA";

* M3BCINAIOT OpraH IO aTTeCTalliH, BhIIABIIMKA "ATTecTaT COOTBETCTBHs'", 000 Bcex
W3MEHEHUSX B WH(POPMAIMOHHBIX TEXHOJOTHSX, COCTaBe W pa3MEIICHHH CPEACTB U
CHUCTEM WH(POPMATHKH, YCIOBHUAX WX OKCIUIyaTallid, KOTOpPbIE MOTYT IOBJIMATH Ha
3¢ (EeKTUBHOCTD MEpP U CPEACTB 3aIUThl HHPOPMAIIHH;



npeaOCTaBIIAIOT H€06XOI[I/IMBI€ JAOKYMCHTBI U YCJIOBHA OJId OCYHICCTBJICHHA KOHTPOJA U
Haa30pa 3a 3KCHJ'IyaTaI_II/I6f/i 00BeKTa I/IH(l)OpMaTI/BaLII/II/I, npomeamiero 06H3aT€HI>HyIO
aTTCCTaluIO.

I[J'IH MMPOBCACHUA HCIIBITAaHUI 3asBUTECIb OpeaAoCTaBIACT OpraHy IO arTeCTalluu CICAYIOIIUC

JOKYMCHTBI U JAHHBIC!

NPUEMO-CAATOYHYIO0 JOKYMEHTANXIO Ha 00BEeKT HHpOpMaTH3aLnHY;

aKThI KATETOPUPOBAHUS BBICTICHHBIX TOMEIIEHH U 00bEKTOB HHPOPMATH3AIINN;

WHCTPYKITUH T10 9KCILTyaTaI[y CPEICTB 3allUTHl HH(popMaIny;

TEXHUYECKUH MMAaCIOPT Ha aTTECTyEeMBbIil 00BEKT;
JIOKYMEHTBI Ha AKCIUTyaTanuio (CepTu(UKATHI COOTBETCTBHS TPeOOBaHUAM O€30MaCcHOCTH
nHpopmarun) TCOU;

cepTU(HUKATE COOTBETCTBUS TpeOoBaHUAM Oe3omacHocTH nHpopmaruu Ha BTCC;
CepTU(HKATHI COOTBETCTBUS TPEOOBAHUAM 0€30MACHOCTH MH(OpMAIMK HAa TEXHUYECKHE
CpeACTBa 3aIUTHl HHPOPMAIUH;

aKThl Ha IPOBEJICHHBIE CKPBITHIE PA0OTHL;
IIPOTOKOJIbI UBMEPCHHA 3BYKOU3OJIAIIUN BbIICJICHHBIX HOMGHIGHI/II\/'I u

3¢ GEKTUBHOCTH 3KPAaHUPOBAHUSI COOPYKEHHUI M KaOHUH (eI OHU TIPOBO/IVIIHCE);

ITPOTOKOJIbI UBMEPCHUA BEIMUYMHBI COIIPOTUBJICHUA 3a3CMJICHUSA,

MPOTOKOJIBI M3MEPEHUsS] PEajbHOro 3aTyXaHUs WHQOPMAIMOHHBIX CHIHAJIOB 1O MECT
BO3MOJKHOT'O Pa3MEILCHUS CPEJICTB Pa3BEIKY;

JAaHHBIC IO YPOBHIO IOATOTOBKHU KaapOB, O6CCHC‘-II/IB3IOHII/IX 3alIuTy I/IH(bOpMa]_[I/II/I;

JAHHBIE O TEXHHYECKOM OOECIeYEeHHH CpeICTBaMH KOHTPOJIS 3(P(EKTHBHOCTH 3aIIUTHI
nH(pOpMaUK U X METPOJIOTHIECKON ITOBEPKE;

HOPMAaTHBHYIO M METOAMYECKYIO JIOKYMEHTALHUIO 10 3aliuTe HH(MOPMAIMU M KOHTPOIIO
3¢ (HhEeKTUBHOCTH 3aIUTHI.

[puBeneHHBII 00N 00BEM HCXOMHBIX JAHHBIX U JIOKYMEHTAI[MH MOYKET YTOUHSTHCS 3asiBUTEIIEM
B 3aBUCHMOCTH OT OCOOCHHOCTEH aTTecTyeMoro oObekTa HH(POPMATHU3alMU MO COTJIACOBAHUIO C

aTTECTAllMOHHON KOMHUCCHEN:

NOSICHUTENBHYIO  3alHCKy, COJepKallyld HH(GOPMALMOHHYIO  XapaKTepPUCTUKY U
OPTaHU3alMOHHYI0 CTPYKTYpPY OOBEKTa 3alluThl, CBEICHHS OO0 OpraHU3alUOHHBIX H
TEXHUYECKUX MEPONPHUATUSAX MO 3amuTe HHGOPMALUH OT YTEUKH IO TEXHUYECKUM
KaHayaw;

nepevyeHb OOBEKTOB HMH(OPMATH3ALMK, MOMJIESKAIIMX 3alIMTE, C yKa3aHHEM MECT HX
PAacIoIOKEeHNS M YCTAHOBJICHHON KaTErOPHUHU 3aILUThI;

MepeyeHb BBIJIETICHHBIX MMOMENIEHUH, MOAMeKalMX 3alluTe, C yKa3aHHEM MecT HX
PaCHOJIOKEHHSI ¥ yCTAHOBJIEHHON KaTErOpyH 3allUThI;

nepeveHs ycranapnuBaeMbix TCOU ¢ ykazanuem Hammuus ceptudukata (Mpeanucanus Ha
9KCIUTYaTaIlHIo0) U MECT UX YCTaHOBKH;

nepeveHs ycrtaHaBnmuBaeMbix BTCC ¢ ykazanmem Hanmuuusi cepTudukata W MecT HUX
YCTaHOBKH;

NepevyeHb yCTaHABIMBAEMBIX TEXHMUYECKHX CPEACTB 3alUTHl MH(OpMAIMU C yKa3zaHHEM
HaJINYMS cepTH(UKATa U MECT UX YCTAaHOBKH;

cxeMy (B MacmTabe) ¢ yKa3aHHEM IUIaHa 3aHHs, B KOTOPOM PACIOJIOKEHBI 3allUIIacMble
OOBEKTbI, TpPaHHULBl KOHTPOJIMPYEMOW 30HBI, TpaHC(HOPMATOPHOH MOACTAHIINH,
3a3€MJIIOLIETO YCTPOMCTBA, Tpacc MPOKIAAKH HWHKEHEPHBIX KOMMYHUKAlWH, JTUHUH
JJIEKTPONUTAHUS, CBSA3M, IOXKApHOM W OXpaHHOW CHUTHAJIM3AallMM, MECT YCTaHOBKH
Pa3leIUTENbHBIX YCTPOKCTB U T.I1.;
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* miaHbl 00BEKTOB HH(poOpMaTH3alMKU ¢ ykazaHueM MecT ycraHoBku TCOUW, BTCC wu
MPOKITAJKA WX COCJUHUTENBHBIX JIMHUHA, a TakkKe Tpacc MPOKIAJKd HHKECHEPHBIX
KOMMYHHUKAIIUN ¥ ITOCTOPOHHUX MTPOBOJIHUKOB;

* [UIaH-CXEMY MH)KEHEPHBIX KOMMYHUKAIIUH BCETO 3/IaHUs, BKIIIOUAsk CUCTEMY BEHTUIISIIIUM;

* [UIaH-CXEMY CHCTEMBI 3a3eMJICHHsSI OO0BEKTa C YyKa3aHUEM MeCTa pPacIoJIOKCHUS
3a3EMIIUTEIS,

* I[UIaH-CXEMY CHCTEMBI OJJICKTPONUTAHUS 3JIaHUS C YyKa3aHUEM MeECTa PacIOJIOKCHUS
Pa3aeNUTENBHOTO TpaHchopmaTopa (MIOACTAHIINH ), BCEX IIIUTOB M Pa3BOJIHBIX KOPOOOK;

* [UIaH-CXEMY MPOKIAJAKU Tele(hOHHBIX JIMHUM CBSI3W C YKa3aHUEM MECT PAaCIIOJIOKEHUS
pacnpeieIMTeTbHBIX KOPOOOK U YCTAHOBKH TeNIe()OHHBIX allapaToB;

* IUIaH-CXEMY CHCTEM OXPaHHOW W TOXKAPHOUN CHTHAJM3AIUH C YKa3aHHEeM MECT YCTAaHOBKU U
THTIOB JIATYHKOB, & TAKIKE pacIpeeIUTeIbHBIX KOPOOOK;

* CXEMbI CHCTEM aKTUBHOM 3aIUTHI (€CITU OHU MPEAYCMOTPEHBI).

1.3. Ilopsoox nposedenuss ammecmayuu 06vbeKmos unghopmamuzayuu Ha
coomeememaue mpebo8aHusiM 6€30NaACHOCMU UHGOPMAYUU.

[Mopsimok mpoBeaeHus aTTecTaluy 00bEKTOB HHPOPMAaTH3aLWH 10 TPeOOBaHUSIM 0€30MaCHOCTH
WHQOPMAIUK BKITIOYAET CIEAYIONINE ACHCTBHS:

* [oJla4ya M PacCMOTpPEHHE 3asBKM Ha aTTeCTAlMI0. 3asBKa UMEET YCTAaHOBJICHHYIO (OpMY, C
KOTOpOii MOXHO o3HakoMUTbcss B "[lomokeHmn 00  arrectanuu  OOBEKTOB
nHpOpMaTH3aMKd MO TpeOoBaHMsIM Oe3omacHOCTH". 3asgBUTEN> HANpaBisieT 3asBKY B
OpraH IO aTTecTallH, KOTOPHI B MECSYHBIA CPOK paccMaTpUBaeT 3asBKY, BHIOHpaeT
CXeMy aTTECTaIl1 M COTIIACOBBIBACT €€ C 3asIBUTEIIEM.

* TpenBapUTEIbHOE O3HAKOMIICHHE C aTTeCTYeMBIM OOBEKTOM - IPOU3BOJHUTCS B CIIydae
HEJIOCTaTOYHOCTH IPEIOCTaBICHHBIX 3asBUTEIEM JaHHBIX /10 Hadasla aTTeCTAllMOHHBIX
HCITBITAaHUH;

* WUCIBITAaHWE B HMCHBITATEIBHBIX JTA0OPATOPHUSIX HECEPTH(GUIIMPOBAHHBIX CPEICTB M CHCTEM
3aIIUTHl HHPOPMALIUH, HCIIOJIB3YEMBbIX Ha aTTECTYEMOM OOBEKTE.

* pa3paboTKa MPOrpaMMBl ¥ METOJMKH aTTECTAIIMOHHBIX HCIBITAHMHA. DTOT IIAr SIBISIETCS
pe3yJabTaTOM PAacCMOTPEHHSI UCXOJHBIX JAHHBIX U TPEJABAPUTENHLHOTO O3HAKOMIICHHS C
aTTecTyeMbIM 00BekTOM. OpraH MO aTTecTalluyl OIpeelNseT MepedyeHb padoT M uX
MPO/IOJKUTENILHOCTh, METOJUKY HCIBITAHWH, COCTaB aTTECTAIIMOHHOW KOMHCCHUH,
HEOOXOJIMMOCTh HWCIIOJIb30BaHUsI KOHTPOJIGHOW ammapaTypbl M TECTOBBIX CPEJICTB HIIH
y4acThsi HCHBITATENBHBIX J1aboparopuii. [IporpamMa aTTecTAllMOHHBIX HWCIBITAHUH
COTJIACOBBIBACTCS C 3ASBHTEIIEM.

* 3aKJIIOYCHHE JIOTOBOPOB HA AaTTECTAMIO. Pe3ynbTaToM NpeabIIyIIuX YEeTHIPeX 3TaroB
CTQHOBHUTCS 3aKJIOUCHHE JIOTOBOpPAa MEXIy 3asBHTEIIEM W OPraHOM II0 AaTTECTallHH,
3aKJIFOYCHHUEM JIOTOBOPOB MEXJy OpraHOM II0 aTTeCTallid W IPHUBJICKAeMbIMU
9KCTIepTaMd M O(OPMIICHHEM TMPEIIUCAHUS O JOIYCKE aTTeCTAMOHHOW KOMHCCHH K
MPOBEICHUIO aTTECTAIHH.

* IpOBEJICHUE AaTTECTAMOHHBIX HUCHBITAaHUK 00bekTa uHMopMarh3amuu. B xone
aTTECTAIIMOHHBIX UCTIBITAHUH BBIMOJHAETCS CIIEAYIOIIEe:

0 aHallU3 OpraHM3alMOHHON CTPYKTYpHl 00BbeKTa WHPOpPMATH3ANNUN, WHPOPMAIMOHHBIX
MOTOKOB, COCTaBA M CTPYKTYphl KOMILIEKCA TEXHHYECKHX CPEJCTB W TMPOTPAMMHOTO OOecriedeHus,
CHUCTEMBl 3alUThl WHOpMAIMA Ha OO0BEKTe, pa3pabOoTaHHON JOKYMEHTAllMH W €€ COOTBETCTBHS
TpeOOBaHUSIM HOPMATUBHOMN IOKYMEHTAIMH TI0 3aIIUTe HHPOPMAITUHL;

0 ompeesieTcs NpaBUiIbHOCTh KateropupoBanus 00bekToB DBT u knaccudukamuun AC
(mpu arTecTanyM aBTOMATHU3WPOBAHHBIX CHCTEM), BbIOOpa M TNPHUMEHEHHUS CEepTUPHUIMPOBAHHBIX U
HecepTH(OUIIMPOBAHHBIX CPEICTB M CUCTEM 3aIUTH HHPOPMAIINY;



O TIPOBOJATCS WCIBITAaHHUS HecepTH(OUIMPOBAHHBIX CPEJCTB W CHCTEM 3alllUThI
WHPOPMAIIMK HA ATTECTyeMOM OOBEKTEe WIIM aHAIHM3 Pe3yJbTaTOB WX HCIBITAHUA B HCIBITATEIHLHBIX
HeHTpax (11abopaTopusix) Mo cepTUPUKAIUY,

0 TpOBepsieTCs ypPOBEHb TMOJTOTOBKH KaJPOB M paclpe/elicHHe OTBETCTBEHHOCTH
TIepcoHaa 3a ooecreueHre BRITIONHEHUS TpeOOBaHU 110 0€301TaCHOCTH HH(POPMAITHH;

0 TIPOBOJSATCS KOMIUICKCHBIC aTTECTAIIMOHHBIC UCIBITAHUS 00beKTa MHQOpMATHU3AIUH B
pealbHBIX YCIIOBHSX SKCIUTyaTallid ITyTeM TPOBEPKH (DAKTHUECKOTO BBITIONHEHHS YCTAHOBJICHHBIX
TpeOOBaHMI Ha Pa3TUMIHBIX 3TAIlaX TEXHOJIOTHIECKOTO Mporiecca 00padoTKH 3aluiiaeMoi HH(OPMAIIHH;

0 0OPMIISIFOTCS TIPOTOKOJIBI UCTIBITAHUN W 3aKIIOYCHUE M0 Pe3yabTaTaM aTTECTAlluu C
KOHKPETHBIMM PEKOMEHJIANUSAME TI0 YCTPAHCHHUIO JOMYIMCHHBIX HAPYIICHUN, MPHUBEICHUIO CHCTEMBI
3anmThl  00beKTa WH(POpPMATH3alMM B COOTBETCTBHE C YCTAHOBICHHBIMH TpPEOOBAaHHUSIMHU |
COBEpIIICHCTBOBAHUIO 3TOW CHCTEMBI, a TAK)KE PEKOMEHIANUSAMHE MO KOHTPOJIO 32 (PYHKIIMOHHPOBAHHEM
00bekTa HHPOPMATH3AIIHNH.

K 3akmroueHHio npuaararoTcs MNPOTOKONBI HCHBITAHWH, MOATBEP)KIAIOIINE MOJIy4YEHHbIC HpU
HCHBITAHUAX PE3YJIBTAThl 1 OOOCHOBBIBAIOLINE PUBEICHHBIHN B 3aKJIFOUEHUH BBIBOI.

HpOTOKOJ’I aTTECTAllMOHHBIX MCIIBITAHUN JOKEH BKIIFOYATh:

* BHJ UCTIBITAHUN;

* 00BEKT MCHBITAHUH;

* ATy ¥ BpeMs IIPOBEACHUS UCTIHITAHHIA;

* MECTO IPOBEICHHSI UCITBITAHUI;

* [epedYeHb UCIOIB30BaHHON B XOJI€ UCIIBITAHU anmaparypsl (HaUMEHOBaHHUE, THUTI,
3aBOJICKOI HOMep, HOMEP CBUIETEIHCTBA O TIOBEPKE U CPOK €T0 IESHCTBHS);

* MepedeHb HOPMATHBHO-METOINIECKHIX JTOKYMEHTOB, B COOTBETCTBHH C KOTOPBHIMHU
MIPOBOJIUIINCH UCIIBITAHUS;

* METOJMKY MPOBEIEHHUS UCTIBITAaHNA (KPaTKOE OIMCAHUE);

* pPe3yJbTaThl U3MEPEHUI;

* pe3ynbTaThl PACUETOB;

* BBIBOJIBI 110 Pe3yJIbTaTaM HCIIBITAHUH.

[IpoToKonBl HCHBITAHWUI TOIMKMCHIBAIOTCS DKCIEPTAMH - WIEHAMH aTTECTAllMOHHON KOMFCCHH,
MPOBOMBIIUMH UCTIBITAHUSI, C YKA3aHHEM JIOJDKHOCTH, (PaMUIINU 1 MHUITUATIOB.

3aKiIroueHue Mo pe3yjbTaraM aTTecTallMy TOJMNHChIBAeTCS YjieHaMH aTTeCTAI[MOHHOW KOMFECCHH,
YIBEPKIAETCSl PYKOBOAMTENIEM OpraHa aTTecTallMd U IIPEACTaBIACTCA 3asABUTENI0. 3aKIOueHHe MU
MIPOTOKOJIBI UCTIBITAHHM MOJIEKAT YTBEPKIACHUIO OPTaHOM 10 aTTECTAI|H.

IMopsiiok BbINOJIHEHHS PA0OTHI

1. CocraButh CaMOCTOSATENHHO JOKYMEHTAIMIO HAa KOHTPOJHUPYEMOE MOMEIICHHE, M3YYUTh €e,
OIPEAETUTh BO3MOKHBIE Pa3BEA00NACHbIE HAIIPABICHHS U BO3MOKHBIE BUJIBI Pa3BEIKH.

2. W306pa3uTh IUIaH-CXEMY MCCIIEAYeMOro MOMEIEHHUS.

3. Ha ocHOBaHMN HMXENPUBEACHHON METOJAMKH, COCTAaBUTh IUIaH MPOBEIEHUS BU3YyaJbHOTO
O0CMOTpa TIOMEILEHUS U BBISIBUTh OOBEKTHI, TPEOYIOLIME MPH 00CIETOBAaHUN UCTIOIb30BaHHUS UMEIOIINXCS
cpeacts BuneonabmoaeHus (I'acrpons-11) u Mmetanonerekropa.

4. Cnenarb BBIBOJIBI [0 PE3YIILTATAM IIPOJIEIAHHOM pabOThI U MOATOTOBUTH OTYET.

IToaroroBka oruera.
[Ipu noaroroBke otyera Mo 1abOpaTOPHOU paboTe HEOOXOTUMO:



2. BoimoaauTh TpeboBanus cranaaptoB mo opopmienuto ordetoB (ECKJI, ECII/]) B coOTBETCTBHU C
00pa3iaMu THIIOBBIX (POPM OTUETHBIX JOKYMEHTOB, IPUBEJICHHBIMU B MPHIIOKCHUH.

3. Hcnons3oBarh pabodne MaTepuabl, MOArOTOBIEHHBIE HA JTalle, MPEAUIECTBYIOIIEM BBIIOIHEHHIO
nabopaTopHOi paboTEHI.

4. TlpeawbsABUTH OTYET MPEMOIABATENIO IS MOATBEPXKIACHUS (PaKTa BHITOJIHEHHS 1JaOOPaTOPHOIM pabOTHI.

KonTposbHbie BOpochl

1. Cucrema arrecranuu 06beKTOB HH(POPMALIHH.

2. OpraHu3anyoHHas CTPYKTypa CUCTEMBI aTTECTAIIMK 00BEKTOB HH(POPMATH3AIMH.

3. TlopsaoK NpoBeAEHH s aTTeCTAlME 00BEKTOB HH(DOPMATU3ALUK Ha COOTBETCTBUE TPEOOBAHUIM
Oe3omacHOCTH HH(POpPMAITHH.

Pabora c nuTeparypoii:
PexoMenayembie UCTOYHHUKH HH(pOpMaIuH (Ne HCTOYHIKA)

OcHOBHas JlononHuTenbHAS Metoaunueckas HNHutepHeT-pecypcbl
1 1-2 1-3 1-3
OLEHOYHBIE CPENICTBA: OMYEem.

JlaGoparopHnasi padora Ne 9-10. « Texuuueckue cpeacTBa 3alMTHI HHPOPMAIIUMHU B
TeJIe(POHHBIX JIUHHAX»
Hean pa6oThI:
[TpuoOpecTy MpakTU4ecKue padOThl C TEXHUIECKUMHE CPEACTBAMH 3alIUTHI HHPOpMAINK B
TeNeQOHHBIX JINHUSIX.
1. Teoperuueckasi yacThb

1.1. 3awuma menegonmnvix annapamos.

Ilpu 3ammre TeneOHHBIX JMHAKA KaK KAaHAIOB YTEYKH HMHGPOPMALMH HEOOXOAMMO YUHUTHIBATDH
cieayoniee:

1) TenedouHble ammapaThl (HaXKe NPH TOJOKEHHOH TPYOKE) MOTYT OBITH HCIIOJNB30BAHBI IS
nepexBara aKyCTH4eCKOH pedyeBoll MH(pOopMaluK U3 MOMEIIEHNH, B KOTOPBIX OHH YCTAHOBIICHBI, TO €CTh IS
HOICITYIIMBAaHKS Pa3rOBOPOB B 3THX IMOMEIICHUSX;

2) Tene(OHHbIE JIMHHMM, NPOXOMAANIME YEPE3 TMOMENIEHHS, MOTYT HCIIOJNb30BaThCd B KAYECTBE
WCTOYHUKOB NMUTAHUS aKyCTHUECKUX 3aKJIaJIOK, YCTAHOBJICHHBIX B 3TUX MOMEIICHHSIX, a TaKXKe JUIs TiepeIadn
nepexBadeHHON UH(OpMAaIHK;

3) Bo3MOkeH mepexBar (IOACAYLIMBAHUE) TENE(OHHBIX PA3TOBOPOB IMyTEM TajbBaHUYECKOTO HITH
yepe3 HWHAYKIMOHHBIA JIaTYMK TOAKIIOYEHUS K TeleQOHHOW JIMHUM 3aKiafok  (TeleOHHBIX
PETPaHCISITOPOB), TUKTO(OHOB U IPYTUX CPEJCTB HECAHKIIMOHUPOBAHHOTO CheMa HHPOPMAITUH.

TeneoHHBII ammapaT UMeeT HECKOJIbKO 3JEMEHTOB, CIIOCOOHBIX MPeoOpa3oBBIBATH AKyCTUYECKHE
KoyleOaHusl B 3NEeKTpUdYeckue curHaibl (MuUKpopoHHBIH 3ddekt). K HUM OTHOCATCS 3BOHKOBAs ILEMb,
Tese(hOHHBINA U, KOHEYHO, MUKPO(GOHHBIN KaICIONK. 3a CUET AIEKTPOAKYCTHYECKUX MPeoOpa3oBaHUi B 3TUX
3lIeMEHTaX BO3HMKaIOT MH(GOpMaUMOHHBIE (OMacHble) cUrHaibl. [Ipu monokeHHOH TpyOke TeneOHHBIN U
MHUKPOGOHHBIN KaIlCIONM TaJIbBAHMUECKH OTKIIIOYEHBI OT TeJe()OHHOW JIMHUM M NPHU MOAKIIOYEHUH K Her
CHEUUANBHBIX BBICOKOUYBCTBUTENBHBIX HHU3KOYACTOTHBIX YCHJIMTENEH BO3MOXKEH IMEpexBaT OIMACHBIX
CUTHAJIOB, BO3HUKAIOUINX B JIEMEHTAX TOJBKO 3BOHKOBOW IIETIM. AMIUINTY/AA 3TUX OMACHBIX CHUTHAJIOB, KaK
MPaBUIIO, HE MPEBBIIIAET A0sieH MB.



[Ipu Mcmoab30BaHUM IS CheMa HH(pOpMAIMK METOa "BRICOKOYACTOTHOTO HABS3bIBAHHUS', HECMOTPS
Ha TaJbBaHUYECKOE OTKIIOYeHHE MHKpOodoHa OT TeneOHHOW JMHWHW, CUTHAN HaBs3bIBAHWS Oiarojuaps
BBICOKOW YacTOTE MPOXOAUT B MUKPO(OHHYIO IIENb W MOIYJIUPYETCS O aMILTUTYAE HH(POPMAIMOHHBIM
curHasioM. CrenoBaTenbHO, B TeIeQOHHOM anmapare HeOOXOAMMO 3alUIATh KaK 3BOHKOBYIO LIEMb, TaK U
enb MUKpPOQOHa.

Jnst  HeNOMyIICHWs] HECaHKIMOHUPOBAHHOTO HCMOib30BaHUs TJI mpuMeHsoTCS — clenyromrue
texapdeckue crnocoosl (TC):

* mpuMeHeHHe TmaccUBHBIX TC 3amUTH: CHUTHANIHM3ATOPOB TOJKIIOYEHHUS, OOpbIBa JIWMHH,
CYETYMKOB BPEMEHH Pa3roBopa, B T.4. IO MEXTOPO/IY;

* npuMmeHeHHe akTUBHBIX TC 3amuThl: yCTPOMCTBA 3aIIUTHI OT MAPaUIETHHOTO MOIKITIOYSHHS,
OJIOKMpATOpbl BBIXOJAa HAa MEXTOpPOJ, YCTPOWCTBA KOAWPOBAHUS JOCTyNa K TeleQOHHOH
JIMHWUH, YCTPONUCTBA aKTHBHOTO MacKHUPOBaHMsI HH(MOPMAIUH U JIP.

Iaccusnvie TC 3awumol mene@oHHOU TUHUU.
K HaI/I60HeC IOIHUPOKO MPUMCHACMBIM IMACCUBHBIM METOAAM 3allIUTBI OTHOCATCH:

*  OrpaHHMYEHHUE ONACHBIX CUTHAJIOB;
*  (uiabTpanus ONacCHBIX CHTHAJIOB;
*  OTKJIOYCHHE MpeodpazoBatelnieil (ACTOYHMKOB) OMACHBIX CUTHAJIOB;

OI‘paHI/I‘-ICHI/ISI OIMMacHBIX CHUTHAJIOB OCHOBBLIBA€TCS Ha HEIMHEMHBIX CBOMCTBAaxX MMOJIYIIPOBOAHHUKOBBIX
3JICMCHTOB, TI'JIaBHBIM 06p2130M JNOJ0B. B cxeme OTPaHHUYUTCIIA MaJlbIX aMIUIMTYJ HCIIOJIB3YIOTCA JBa
BCTPCYHOBKIIIOUCHHBIX AOHUOJA. I[I/IOI[I)I HAMEIOT OOJIBIIOE COIIPOTHUBJICHUE JId TOKOB Majioi AMIUIUTYAbl U
€IMHULBI - JUISI TOKOB OOJIBIIOM aAMIUTATYIBI (TIOJIC3HBIX CUTHAJIOB), YTO UCKIIIOYACT MPOXOXKICHUE OMACHBIX
CUTHAJIOB MaJiOW aMIUIUTYAbl B TEIC(QOHHYI JHHUIO M TNPAKTHUYECKH HE OKa3blBAaeT BIUSHHE Ha
MIPOXOKACHUE Yepe3 AUOIbI TIOJIE3HBIX CUTHAIOB.

JuonHble OrpaHUYUTENId BKIIOYAIOTCS IMOCIEIOBATEIbHO B JUHHUIO 3BOHKA. (DMIIBTpAIUs OIACHBIX
CUTHAJIOB HCIIOJIB3YeTCS IIABHBIM 00pa3oM Jiisl 3alllMThl TEJIC(POHHBIX amapaToB OT '"BBICOKOYACTOTHOTO
HaBA3BIBAHUA".

[pocreiimmm GUIBTPOM SIBIISIETCS KOHIEHCATODP, YCTAHABIMBAEMBIH B 3BOHKOBYIO IIeTIb Tele()OHHBIX
anmapaTtoB € DIJIEKTPOMEXaHWYECKUM 3BOHKOM M B MHUKPOQOHHYIO Ielb BCeX ammapatoB. EMKOCTb
KOHJICHCAaTOPOB ~ BBIOMpAeTcs TaKOM BETMYMHBI, UYTOOBI 3allyHTHPOBAaTh 30HAMPYIOLINE CHUTHAJIBI
BBICOKOYACTOTHOTO HABSI3bIBAHUS M HE OKa3bIBAaTh CYLIECTBEHHOTO BIMSHMS Ha MOJIE3HBIE CUTHANIBL. OOBIYHO
JUIl YCTAaHOBKM B 3BOHKOBYIO ILI€IIb MCIOJIB3YIOTCS KOHACHCATOPHI eMKOCThi0 1 MK®D, a Jui yCTaHOBKH B
MuKpooHHY menb - emkocTtbio 0,01 Mx®d. Bonee cioxHOe QuIbTpyroliee YCTPOHCTBO MPEICTABISET
€000 MHOTO3BEHHBIH (GUIILTP HU3KOW YacToThl Ha LC-31emenTax.

st 3a1muThl Tene(OHHBIX alnapaToB, Kak [IPaBUII0, UCHOIB3YIOTCS yCTPOMCTBA, coueTaronue GuibTp
U OTpaHUYHTENb.

OTkIirouenne TeHe(bOHHI)IX arnmnapaTtoB OT JIMHUM IIpU BCACHUH B IMOMCIICHUHN KOH(i)I/IZIeH]_II/Ia.HI)HBIX
Pa3roBOPOB ABJISICTCS Hanboee 3PPEKTUBHBIM METOOM 3aIIMThl HH(OPMAIIUH.

Peanuzanust 3Toro mMeroJia 3allUThl 3aKIFOYAETCSd B YCTAHOBKE B TeNe(DOHHOW JIMHUU CHEIHATBHOTO
YCTPOMCTBA 3alllUTHI, aBTOMaTH4Yecky (0e3 yJacTusi omeparopa) OTKIFOYaroNiero Tejae(oHHbIH anmapar ot
JIMHWY TIPY TTOJI0KEHHON TeledOHHOM TpyOKe.

B nexypHoM pexume (TIpH MMOJIOKEHHOH TenedoHHON TpyOKke) TenedoHHbIH anmapaT OTKIIOYEH OT
JUHUH, U YCTPONCTBO HAaXOAWTCA B PEKUME aHAM3a MOAHATUS Tene(oHHONW TPyOKM M HANWYHUS CHUTHAJIOB
BbI30Ba. [Ipu 3TOM comnpoTHBIEHNE Pa3BA3KH MeXAy TenedoHHbIM anmapaToM u tuaueit ATC coctaBnser He
meHee 20 MOwm. HampspkeHne Ha BBIXOJE YCTpOMCTBa B JEXKypHOM Impueme cocrtasiser 5..7B. Ilpum



[ToaxmoueHne OCYIIECTBISETCS TOJNBKO Ha BpeMs ACWCTBUS CHUTHAIOB BbI30Ba. llpu momHsTHH
Teae@OHHON TPYyOKH YCTPOMCTBO MEPEXOAUT B PabOUYHil PeKUM M Teae(OHHBINM ammapaT MOIKIYaeTCs K
muann. [lepexon ycTpoiicTBa M3 IEXKYpPHOTO B pabOUMil peKUM OCYIIECTBISIETCS TIPHU TOKE B TesneOHHON
TUHUH He MeHee 5 MA. M3xenue yctaHaBIUBaeTCsl B pa3pblB TeJIeOHHOM TMHUH, KaK MPABHUIIO, IPU BBIXOJIE
€€ M3 BBICJICHHOTO (3alTUIIaeMOoro) MOMEIICHHUS WM B pacpeIeTUTSIIbHOM MTUTKE (KpOcce), HaXOMSIIEeMCsT
B IIpeiesiax KOHTPOJIUPYEMOU 30HEI.

Koumpono cocmosnus menegponnoli aunuu u  0OHApydHCeHUe Amax — OCYIIECTBISETCS
MOCPCACTBOM IMPUMCHCHUA allllapaTypPbl KOHTPOJIA JIMHUH CBSI3U:

*  WHIUKATOPHBIX YCTPOUCTB;

*  aHAJIM3aTOPOB MPOBOAHBIX JIMHUH U KaOEIbHBIX JOKATOPOB (PEPICKTOPMETPOB U YCTPOUCTB,
WCTIONB3YIOMIKX MPUHIHITEI HEJIMHEHHOM JIOKAIUN );

*  YHHMBEpCaJIbHBIX KOMIUIEKCOB KOHTPOJISL.

Hns mpoBeneHust yriayOJeHHBIX HCCIEIOBaHWU TeleOHHBIX JHHUM Ha MpeaMeT OOHapyXeHHUs
HECAaHKIIMOHUPOBAHHBIX TOJIKIIOUEHHUI MOJCTYIIMBAIONIMX YCTPOHCTB HCHONB3yeTcs Ooyiee cepbe3Has
anmapatypa, 3pQekTuBHas paboTra ¢ KOTOpOH MJOCTYHNHAa TOJNBKO CHENMATMCTaM. OTO aHAJIU3aTOPbI
TeneOHHBIX IMHUIN 1 KaOeIbHBIE JTOKATOPHI.

[lpy wcnonb30BaHUM CTAHAAPTHBIX aHAIM3ATOPOB TeNECPOHHBIX JIMHUM MOXHO S(PQPEKTHBHO
OoOHapyXMBaTh HAIMYKE PAIHO3aKIaTHBIX YCTPOHCTB C HENOCPEACTBEHHBIM IOJAKIIOYCHUEM TeneOHHON
nuHUK. EfquHCTBEeHHOE HEyA0OCTBO - HEOOXOOUMOCTH IMPEABAPUTEIBLHOTO O0ECTOYMBAHUSI TPOBEPICMON
JIMHUU.

Tenegponnwiii ananuzamop B NPOCTEHIIIEM BHIE NPEICTABISIET CO00 KOMOMHAIMIO MYJIbTUMETpPA H
npubopa, MO3BOJSIIONIETO OOHAPY)KMUBATh MepeleNku B TeaedoHHOM anmapare. C MOMOIIBI0 MyJIbTHMETPa
OTMEYAIOTCSl OTKJIOHEHHST OT HOPMalbHBIX 3HAUYCHHH psa TMapaMeTpoB (HAMpUMeEp, HANPSHKEHUS)
a0OHEHTCKOMW JIMHAY CBSI3U TIPH CHATOW W MOJIOXKEHHOH TeneoHHOM TpyOKe. [[oBhIIIEHHOE MK TOHWKEHHOE
[0 CpPaBHEHHIO CO CTaHAAPTHBHIM 3HAUYCHHWEM HANpPsDKCHWE WM CONPOTHUBICHHE MOXET O3HAYaTh,
COOTBETCTBEHHO, NapaUIebHOEC WM IOCIEA0BATEIFHOE MOAKIIOYSHNE TOACIYIIHBAIOIINX YCTPOMCTB.
CylIecTBYIOT ~aHAJIM3aTOpBl, CIOCOOHBIE WHUIMUpPOBAaTH pabory P3Y w® Tem caMbIM  BBISBIATH
HOCITYIINBAIOIINE YCTPONHCTBA, NPUBOANMBIE B IEWCTBHE OT CUTHAJIAa BBI30BA YK€ C TIOMOIIBIO JIETEKTOPOB
TIOJISL KJTH YCTPONCTB PAJIMOKOHTPOIIS.

Pegnexmomemp  (wnm  «kabenbHbIi  pazap») MO3BOISIET  ONPEACTATH  PACCTOSIHHE IO
MOJO3PUTEIBHOIO MecTa B TeaeQOHHON JuHMU. lIpMHIMO ero AeWCTBHS OCHOBaH Ha TOM, YTO B JIMHHUIO
MOCBUTIAETCSl MMITYJIBC, KOTOPBIM OTpaXkaeTcs OT HEOAHOPOAHOCTEH CETH, BO3HHMKAIOIIMX B MecTax
MapauleIbHOTO W MOCIEN0BATEIBHOIO IMOAKIIOUEHUS] K HEH pas3In4HbIX JOMOJHUTENBHBIX YCTPONCTB.
PaccrosiHue 10 MecTa NOAKIIOYEHUS OIPEAEIIeTcs IO IOJIOKEHHIO OTPaKEHHOI'O MMITyJbca Ha JKpaHe
ANEKTPOHHO-TTY4EBOH TPYOKH, 3aBUCSIIEMY OT BPEMEHH 33JIePKKH OTPAKEHHOTO UMITYJIbCA.

IIpy mpUMeHEHNHN YHHMBEPCAJIBHBIX KOMIUIEKCOB KOHTPOJIb OCYIIECTBIISIETCS 10 M3MEHEHHIO YPOBHS
CHUTHaJIa HA BXOJC IPUEMHHKA KOHTPOJISI B MOMEHT NOJHATHS TpyOku. Ecnu B nmuuuu ycranosneHo P3VY, to
MpOIECC TOAHATHS TPYOKH COMPOBOXKAAETCS CYIIECTBEHHBIM HW3MEHEHHEM YPOBHS PHHUMAEMOTO
M3Iy4YeHHs, KpOME TOTO B HAYNIHWKAX MPOCIYIINBAETCS TOHAJBHBIA CHTHAJl HOMepOHaOmpartens Jubo
JIPYroil TECTOBBIN CUTHAN. B «4UCTOW» JIMHUU UMEET MECTO TOJIBKO KPaTKOBPEMEHHBIN CKAYOK M3IIYyYEHUS B
MOMEHT TOJHSITUS TPyOKH (B HAYIIHWKaX CIBIIICH KOPOTKWH MIENYOK), a TOHAIBHBIA Habop He
npociymmBaercsa. g obOecredeHus ONarompHATHBIX YCJIOBHH MPOBEPKM LENECOOOpPa3sHO AaHTEHHY
NPUEMHHUKA KOHTPOJIS JIepKaTh Kak MOXHO OJIIDKE K JJIeMEHTaM TelleOHHOH CeTH MpPOBOY, armapary,
TpyOKe, pacipenenuTeIbHOi KOPOOKe U T. 1., MOCIEA0BATENFHO MEpeMeIasi €€ OT OJHON TOUKH KOHTPOJIS K
JIpyroHu.



3awuma 360HK060U uyenu. IlpuunHOW TOSBICHHSA KaHAla YTEUKH HWH(POPMAIIUH SBIISIOTCS
AJIEKTPOAKYCTUUECKHE TIpeoOpa3oBaHus. IIpu pa3roBope B TIOMEIICHHH AaKyCTHYCCKHE KOJCOaHMS
BO3JICUCTBYIOT HA MasTHUK 3BOHKA, COEUHEHHOTO C SIKOPEM 3JIeKTpoMarHuTHoro pene. I[loa Bo3aeiicTBuem
3BYKOBBIX CHUTHAJIOB SKOPh COBEpIIACT MHUKPOKOJeOaHUs, 4TO, B CBOI OUYEPEllb, BBI3BIBACT KOJCOAHUS
SIKOPHBIX IUJJACTUH B JJIEKTPOMAarHUTHOM IIOJIE KATYIICK, CICACTBHEM UEro CTAaHOBHUTCS IMOSBICHUE
MHKPOTOKOB, POMOTYJIUPOBAHHBIX 3ByKOM. Amruiutyaa IJ(C, HaBOAUMOM B IMHUU, JIJIS1 HEKOTOPHIX TUIIOB
TEJIC(OHHBIX allapaToB MOXET JOCTUTaTh HECKOJbKUX MWJUIMBOJGT. J[lms mpwemMa uCHOJIb3yercs
HU3KOYACTOTHBIM YCHUJIUTENb C YacTOTHbIM juana3oHoM 300-3500 T'm, xoTophlii moOAKIIOYaeTCA K
A0OHEHTCKOM JTUHUH.

I[J'I}l 3alUThI OT TAKOI'0O KaHaJla YTCUKU I/IH(bOpMaHI/II/I HCIIOJIB3YCTCA CXE€Ma, MMPCACTAaBJICHHAA Ha pUC.
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Puc 1.1. Cxema 3a1mTsl 3BOHKOBOI LIEMTH

JBa xpemaneBbix quoga VD1 n VD2 BriIrOUEHBI BCTPEUHO-TIAPAIUIETHHO B IIETh 3BOHKA Tene(oHHOTO
anmapata Bl. OHE 00pa3yroT 30HY HEUyBCTBHTEIBHOCTH Uil MHKpO-DJIC. DT0 0OBSCHAETCS TeM, 4TO B
uatepane 0-0,65 B nawon obmagaer OonpIIMM BHYTPEHHWM COTNPOTHBIEHHEM (BOJBTaMIIEpHAsS
XapaKTEPUCTHUKA TUOAOB MPEACTABICHA HA pUC. 5.2

[ToaTOMYy HM3KOYAaCTOTHBIE TOKH, HABOJMMBIE B CXEME arapara, He IPOWIYT B IMHUIO. B TO ke Bpems
3ByKOBOW CHTrHaJ a0OHEHTa M HamnpspKEHHE BbI30Ba CBOOOJHO '"MpoXomaT' depe3 AMOIbBI, TaK Kak HX
aMIUTATYJa TIpeBBIIaeT mopor otkpeiBanus nuonoB VD1, VD2. Pesucrop R1 sBusiercs mONMOTHUTEIHHBIM

IMyMSIAM  3JIEMCHTOM. HOILO6Ha$I CX€Ma, BKIIIOYCHHAsA II0CJIICAOBATCIBHO B JIMHHUIO CBA3U, IIOJABIIACT
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Puc. 1 .2. BonpTamnepHas xapakTepHUCTHKA JUOI0B



BwmecTo ykazaHHBIX Ha cXeMe JUO0JI0B MOKHO UCIONB30BaTh quoasl 1226, K1105, KJ1102.

3awuma muxpoghonnoll yenu. DTOT BapuUAHT MOJydEeHHs WHOOPMALMKM CBSI3aH C SBICHHUEM, TaK
Ha3bIBAEMOT0 BHICOKOYACTOTHOTO HaBsI3bIBaHUsSL. [IpU 5TOM OTHOCHTENLHO OOIIEro KOpIyca Ha OJWH TPOBOJ
rmoAaeTcsl BRICOKOYACTOTHOE Kosebanne (dactoTor 6omee 150 kl'm). Uepe3 amemMeHTHI cXeMbl Telle(OHHOTO
ammapara, Jaxe eclii TpyOKka He CHSTA, BBICOKOYACTOTHBIC KOJEOAHMs IMOCTYMAOT HA MUKPOQOH, TIe U
MOJIyJIMPYIOTCSL 3BYKOBBIMH KojieOaHusMH. [IpreM WHQOpMAIUK NPOU3BOAUTCS OTHOCHTENBHO OOIIETo
KOpITyca uepe3 BTOPOH MPOBOJ JWUHHUUA. AMIUIMTYAHBIA AETEKTOP IMO3BOJSIET BBIACIUTH HH3KOYACTOTHYIO
orubatomryro [yis ganpHeimero ycunenus 1 3anuci. CxeMa 3aiuThl TeneOHHOTo anmnapara oOT 3TOro MeToia
cbeMa nH(pOpMalny MpecTaBieHa Ha puc. 1.3..
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Puc. 1.3. Cxema 3amuTsl MEKpOGhOHA

Tak Kak MOAYJUPYIOIIUM 3JIEMEHTOM siBisieTcs MUKpooH M1 TenedoHHOro ammapara, TO AJSL €TO0
3aIUTHI JOCTATOYHO MOAKIIIOUUTH NapamienbHo Mukpodony M1 konaencatop Cl emkocteio 0,01-0,05 Mx®.
IMpu srom kxougencatop Cl myHTHpyeT TO BBICOKOH dYacToTe MHUKpPOQGOHHBIN Karcionb M1. ['myOuna
MOJYJISIIIMK BBICOKOYACTOTHBIX KoseOaHuii ymenbiiaercst 6onee yem B 10000 pas, 4Tto AenaeT mpakTHYECKH
HEBO3MOXKHOW AaTbHEHIIYIO JIEMOIYIISIIHIO.

0.3. Komnaexchnas cxema 3awumul. 3awuma aunuil cesasu. Ceemosoul aHanuzamop
menegh)OHHOU TUHUU.

Orta cxema MMpCACTABIIACT coboii  coueraHHe NPUBCACHHBIX paHEC JIByX CXCM. KpOMe
KOHACHCATOPOB U PE3UCTOPOB CXEMa, IIPCACTABJICHHAA HA pHUC. 14, COACPIKUT KATyIIKHN
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Puc. 1 .4. KoMmmmiekcHas cxemMa 3aliiuThI



Huonsr VD1-VD4, Bkiro4YeHHbIE BCTPEYHO-IMAPAIICIIBHO, 3allMIIAIOT 3BOHKOBYIO IIENb TeledoHa.

Konpgencaropsl u katyiika oopasyroT ¢uibtpel Cl, L1 u C2, L2 nias momaBjieHUs HANPsHKCHUH BBICOKOM
YaCTOTHI.

JleTanmu MOHTHPYIOTCS B OTAENBFHOM KOPITyCE HABECHBIM MOHTQXKOM. YCTpPOMCTBO HE HYXKIAeTcs B
HacTpoiike. OJHAKO OHO HE 3alUINAET IOJB30BaTENs OT HEMOCPEICTBEHHOTO TOJCIYIINBAHUS - MyTEM
MIPSIMOTO TIOJIKITIOUEHUS B JTUHUIO.

Kpome paccMOTpeHHOH CXEMBI CYIIECTBYET M PSJl JPYI'HX, KOTOPBIC IO CBOUM XapaKTEPHCTHUKAM
ONMM3KM K paHee ONMMCAaHHBIM ycTpoilicTBaM. Hinke mpuBeaeHsl cxeMmbl (puc. 1.5), mpenHasHadeHHbIE IS
KOMILIEKCHOM 3amnThl TellehOHHBIX amnmanatoB W JIMHWI CBI3W M YacTO HCIIOJB3VEMBIE B ITDAKTUUECKON
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Puc. 1.5. Cxema KOMIUIEKCHOH 31U ThI

0.4. Unouxamop nunuu na Mukpocxeme. AKMueHLI UHOUKAMOP COCMOSIHUSL TUHUU.

AKTHBHBIN WHIMKATOP COCTOSHUS JIMHUU B OTJIMYHME OT BBIIIE MPHUBEIEHHOTO YCTPOWCTBA HE TOIBKO
BBISIBIISIET TOJKIIOYEHHE JOIMONHUTENHOW HArpy3Kd, HO W TPU CpabaThIBAaHUHM CUCTEMBl CHUTHAIA3AIAN
MEPEBOJIUT YCTPOWCTBO B AaKTHBHBIM PEXUM Pa0OTBHl. DTOT PEXKHUM TO3BOJSIET OJIOKHPOBATH MHOTHE
paZuOpEeTPaHCIIAIIMOHHBIE YCTPOHCTBA W TMPHOOPHI, IMpeJHa3HAYCHHBIC JJIsl aBTOMATHYECKOH 3alucH
TeJepOHHBIX TIeperoBopoB. [[prHIIUITHANTEHAS cXeMa TaKOTO yCTPOWCTBA MpecTaBiIeHa Ha puc. 1.6.
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Puc. 1.6 AKTHBHBIII HHAMKATOP COCTOSIHUS JIMHUH



VYerpoiictBo cobpano Ha 4 MHKpocxemax W 4 TpaH3ucTopax. McxomHoe cocTosHHE: TpyOKa
TeneOHHOTO ammapara omymnieHa. IluTaHne ycTpoWCTBa OCYIIECTBISETCS OT TeleGOHHOW JIMHHUHU depes
orpannuuTenbHblii pesucrop R5. Kowpencarop C2 3apshkaercss uepe3 pesucrop R5 mo HampsbkeHus
CTaOMIU3aIMK CTa0MINTPOHA, BRIIOJTHEHHOTO Ha TpaH3ucTope VT2.

C xonnmencaropa C2 HampspkeHHE BeMWYMHOW 7—8 B mocTymaeT Ha yCTPOWCTBO U THTaHUS
MHKpOCXeM (Touka a). OT HCTOYHMKA IUTaHUA Yepe3 pesuctop R6 3apsukaercs konaencarop C3. Pesuctopsl
R6, R7, konaencarop C3, ceetoauon VD3 u tpansuctop VT3 00pa3yroT cxeMy HHIUKAIUN YCTPONCTBA.

Hampsokenne nuamm wepe3 mmox VD1 tuma KJ/[102 moctymaer Ha JenuTens HaNpsOKCHHA,
oOpasoBanHbIi pe3ucropamu R1 n R2. Hanpspkenue Ha pesucrope R2 orpannumBaercs tpansucropom VT1,
BKITIOYCHHBIM TI0 CXeMe CTaOWJIMTPOHA O HANpPSDKEHHS MUTAHWS, YTO HEOOXOIUMO ISl 3allUThl BXOJOB
MHUKPOCXEM OT BBICOKOTO HATIPSIKCHUSI.

C JBIKKa MOJCTPOSYHOTO pe3rcropa R2 HampsyKeHHWE BBICOKOTO YPOBHS IOCTYIAaeT Ha BXOJ
anementa DD1.1 mukpocxemsr K561JIES, 3anpemias mpoxox UMITyJIECOB C TEHEPATOPa, BBHIIIOJHEHHOTO Ha
anemente DD2.1 mmuxpocxembr K561TJI1. DtoTr rerepatop cobpan Ha ocHoBe Tpurrepa llmmara. Ilpwm
3apsize u paspsae kongencatopa Cl Ha BBIXOJle TeHepaTopa MOSIBISIOTCS MPSIMOYTOJIBHBIE UMITYJIbCHI.

[Tockomeky 3apsn koHaeHcatopa Cl mpoucxoaut depe3 auon VD2 tuma KJ1522, a paspsm — depes
pesuctop R3, To Ha Bbixome smemeHTa DD2.1 MMEOT MecTO KOPOTKHE TOJOXKUTEIBHBIE HWMITYIBCHI C
gactoto cnegoBanust 1—0,5 I'm. [lepBorit ke umImynbe, mpoias epes3 auddepeHnupyomyto nenoduky C4,
R4 u snement DD2.2, ycranaBnuBaer Tpurrep, coOpanublii Ha snementax DD2.1, DD1.3, B monoxenue,
Korga Ha Bxoje anementa DD2.3 Huskuii ypoBeHb Hampsbkenus. ['eHepatop, coOpannelii Ha DD2.3,
BEIKNIIOYCH M Ha BhiBogax 1, 8 mmkpocxemblr DALl tuna KP1014KT1 mpucyTcTBYeT BBICOKMI ypOBEHB.
OnnoBpemenHo umitynbeel ¢ DD2.1 noctynaror Ha 3nemenTsl DD1.1 u DD1.4. Yepez DD1.1 umnynbcel He
MPOXOJIAT, TaK KakK ¢ pe3ucTopa R2 moctymnaeT BEICOKUI ypOBEHB.

Hynesoit ypoBeHb, cHUMaeMblii ¢ pe3uctopa R9, momaercs Ha Bxoabl 3nementoB DD3.1 u Bxoq DD3.3
mukpocxembl KS561JIA7. Tlostomy wmmmynbebl, mpoxopsmue udepe3 DD1.4, we mpoxomst Ha DD3.4.
CrnenoBarensHO, Ha Beixogie DD2.4 mpucyTcTByeT Jornveckuil Hynb, u Tpan3uctop V13 3akpeiT. C IBHKKa
pesucropa R2 cHuMaeTcs HampsHKeHHE JIOTMYECKOH eIMHUIIBI, JOCTATOYHOE NI TEPEKITIOYCHUs dIeMeHTa
DD1.1, pomonHsomero (QYHKIWIO YIOPaBIsSeMOTO KOMIApaTopa C YyBCTBHTEILHOCTBIO B JICCATKH
MUJIJTUBOJIBT.

[Tpumeuanue. Ecam kK TWMHUW TOJKITIOYAETCS JOMOHUTEIbHAS HArpy3ka conmpoTuBieHneM medee 100
KOM, TO HANPSHKEHHUE B TUHUM YMEHBIIIMTCS HA HEKOTOPYIO BEJIMUYHHY.

OnHOBPEMEHHO YMEHBIIIAETCS M HANPSHKEHUE Ha JIBWKKE pe3uctopa R2. DTo NpuBOIUT K TOSBICHUIO
Ha Bxone DD1.1 nampspkeHus, BOCHPHHHMAEMOI0 MHMKPOCXEMOW Kak YPOBEHb JIOTHYECKOTO HyJNd. OTOT
YPOBEHb- paspeliaeT MpoxoxiacHue ummysibcoB oT DD2.1 uepes DD1.1. IMockonbky Ha Bhixome DD3.1
BBICOKOW YPOBEHB, TO UMITYJILCHI IPOXOAT uepe3 kiarod DD3.2. [Tpu sTom Ha Beixose DD3.3 Toxe BbICOKUit
YPOBEHB M 3TH UMITYJILCHI IPOXOAST U yepe3 kimoy DD3.4.

[MpomuddepenmpoBannble UMIyNbehl nenoykordr C6, R12 u snementom DD2.4 moctymator Ha a3y
tpanzuctopa VT3. TpaH3ucTop OTKpbIBaeTcs, U KoHjaeHcatop C3 ObICTpO pa3pshkaeTrcsl yepe3 OTKPBITHIH
tpanzuctop VT3 u ceeroauon VD3, koTopelit sipko BenbixuBaeT ¢ yactoto 0,5—1 ', B mepepriBax Mexay
nmmynbcamu KoHzeHcatop C3 momzapspkaercs depe3 pesuctop R6. Tak kak OIeHKa COCTOSHHS JIMHUH
MPOMCXOJUT O] YIPABIEHHEM UMIIYJIbCOB ¢ TeHepaTopa DD2.1, To HekoTOpoe M3MEHEHHE HaNpsHKEHUs B
JUHAW B MOMEHT 3apsia KoHaencatopa C3 Ha paboTe yCTpOWCTBa HE CKa3bIBAeTCs.

Paccmotpum cimydaii, korna tenedoHHas TpyOka cHATa. IIpu 3TOM compoTuBiIeHHE TeneOHHOTO
anmapara BKJIIOYACTCS MEXIY ILTIOCOBBIM MPOBOJOM JIMHHHM U pesuctopamu R11 m R13. Hanpsokenue B
JUHUW YMEHbIIaeTcs 10 5—25 B, Tak kak Harpy3koi JuHuu OyayT TesnedoHHBIN amnapat, pesuctop R13 u



Hampsokenue, cHuMaemoe ¢ pesucropa R13, obecrieunBaeT muTaHue ycTpoiicTBa uepes auon VD4
tuna KJ[522. Ilpu >TOM . HampspKeHHE BBICOKOTO YPOBHS C TOYKH coeauHeHHs pesuctopoB R8, R9
nocrynaet Ha anemenTsl DD3.3 n DD3.1. Huszkum ypoBHeM 3akpeiBaetcs kitou DD3.2. C nBukka pesuctopa
RO cHumaercsi HanpspDKEHUE JTOTMYECKOW eIWHMIBI, ONM3KOe K HANPSDKEHHIO TEePEeKIIOYeHUs] KoMIlapaTropa
DD1.4. lomyctuM, 9TO K JIMHUM TOJKIIOYaeTcs (WM Oblia MOJKIIOYCHA) JAONOJHUTEIbHAS Tapajuie/ibHas
WIN TIOCJIeIoBaTeIbHAS Harpy3Ka, KOTOpasi IPUBOJUT K YMEHBIICHUIO HANPSLKEHHS B IMHUH.

Ilpu o>TOM HampsbKeHHEe Ha JABWXKKE pe3uctopa R9 mnpuHMMaer ypoBeHb, paclieHHBaEeMbII
MHUKPOCXEMOH KaK ypoBeHb jorndeckoro Hyis. Ilpu stom mmmynscel ¢ DD2.1 mpoxonst uepes DD1.4,
DD3.3 u DD3.4. [Tocne auddepenuupytromieii nenouku C6, R12 u anementa DD2.4 onu moctynaioT Ha 6a3y
TpaHzuctopa VT3, BKIoYas CBETOBYI0 HHIuKanuioo. OJHOBPEMEHHO TMEPBBIA K€ HMMITYJIbC HEPEBOJHUT
tpurrep Ha DD1.2 u DD1.3 B cocTosiHMe, pa3pemaroiiee padoTy reHepaTtopa Ha snemente DD2.3. C Beixona
reHeparopa KOpoTKHe UMITYJIbChl 4acToTOM 12—20 k['I] mocTynaroT Ha KII0Y, BEITIOJIHEHHBIH HA MUKPOCXEME
DAL

Koy HauMHaeT 3aKphIBaTBCSA M OTKPBHIBATHCS C 4acTOTOM reneparopa. Ilpu 3ToM curHanm B JUHUM
MOJyNUpyeTCsl JaHHOM 4YacTOTOM, 3TO BBI3bIBa€T paCIIMpPEHHE CIEeKTpa CHUTHaja, M3JIy4aeMoro
paaropeTpPaHCIATOPOM, MOAKIIOUEHHBIM B JIMHUIO.

OOHOBpEMEHHO HAIpsDKEHHE B JIMHUM yBeiauuuBaeTcs g0 35—45 B. Orto cBA3aHo ¢ Tem, 4TO
nocienoBaTensHO ¢ pesuctopoM R13 Brmowaetcs pesuctop R14, panee myHTHpoBaHHBIH Kimodyom DAL,
[ToBblieHWE HAMpPSDKEHHUST B JMHUU JO TaKOTO YPOBHS TIO3BOJISIET HEHTpaln30BaTh aBTOMATHUYECKHE
3alUCHIBAIOIINE YCTPOHCTBA, CpadaTHIBAIOIIUE MO YPOBHIO HAMPSIKEHUS B JIMHUH.

st Toro uTo6b! paboTa 3TOro reHepaTopa He Melllajga aHaJIU3y COCTOSHUS JIMHUU, OH IEPHOIUUECKU
OTKJTIOYaeTCsl IMyTeM nepekitoueHus Tpurrepa DD1.2, DD1.3 Ha MOMEHT OLIEHKH cOCTOsiHUsI JInHNH. Eciin B
MpoIIecce OLECHKH COCTOSIHUS JTMHUW TPUHUMAETCS PELICHWE O TOM, YTO JIMHUS CBOOOIHA OT MOCTOPOHHUX
MOJKITIOUCHHUH, TO CXeMa aBTOMAaTHYECKH YCTaHABJINBACTCS B UCXOJHOE COCTOSIHUE U TMEPEXOAMT B KTy
PEXKUM C IEPUOANYECKON TPOBEPKON COCTOSHHUS JIUHUU.

Hetamu. Pesuctopsr ucnonp3yrorcs tuna MJIT-0,125. duon VD1 moxuo 3amenuts Ha KJ[105, [1226.
Tpanzucropsl MmoxxHO 3aMeHUTh Ha KT3102, KT503. Muxpocxemsl MOKHO HcTonb30BaTh u3 Cepuit 564 u
1561. Kouaencatopst Cl, C2 u C3 10/KHBI OBITE ¢ MUHIMAIBHBIM TOKOM YTEYKH.

Hactpoiika. [1pu HacTpoiike ycTpolicTBa ycTaHABIMBaeTCs yacTora reaepaTopos 0,5—1 ' u 12—20
k[ pesuctropamu R3 m R10, coorBerctBenHo. IIpu BritouenHom reHeparope DD2.3 pesuctopom R14
YCTaHABIMBAETCS YPOBEHb HANpPSKEHUS B JMHWUM, paBHBIM 35—45 B, mpu KoTopoM elne He MPOUCXOAUT
paccoearHeHus TMHUH. VIcX0qHbIE YPOBHHU CpabaThIBaHU pacCMaTpUBAEMOI0 YCTPONUCTBA YCTaHABIMBAIOTCS
pesuctopamu R2 u R9.

2. Iopsinok BbINOJIHEHUS J1a00PATOPHOIT paGoThI.

2.1. Paboma c ycmpouicmeom 3auumul meiepOHHbIX TUHUL OM NPOCTYULUBAHUSL
«I[IPOKPYCT».

’7 A?nmn&l/‘n 1z nnﬁnmo

2.1.1.CoOpatp mabopaTOPHYIO YCTAaHOBKY B COOTBETCTBHUH C puc.2. 1.

. Bb1HOCHOIA [TPOKPYCT- [raruerii TA
ATC Os10KMpaTop 2000

Puc. 2.1.



2.1.2.Tlepesectn BoIKMIOYaTens B mojoxenue BKIIIOUEHO, npu stom kHonka 3AIIUTA
3acsetutrcsi KpacHbIM 1BeToM, KHOMKH [IETEKTOP, [IOMEXA, YPOBEHD 3acBersitcst m moracHyT, a
1 poBOil TUCIUIEH BOJBTMETPA OTOOPA3UT 3HAUCHHE HAIPSDKEHUS Ha TeneoHHON uHuu mopsiaka 50-60
B. Caarp TenedoHHy0 TPyOKY M YOEIUTHCS B HAIMYHNH TyKa, IPH 3TOM IHU(POBOI IHCIUIEH BOIBTMETpa
MoKaxeT HamnpsokeHue mopsaaka 10-15 B, ceeroBoit wungumkatop bBJIOKMPOBKA 3acBerutcs
HEIPEPHIBHBIM KpacHbIM 11BeTOM, kHonka YPOBEHD 3amuraer u uepes 4-5 cexyna noracHeT. [1onoxutsb
TpyOKy, Mociie 4ero BOJBTMETP MOKaKET Hampsokenue nopsaka 50-60 B, a naaukatop BJIOKHMPOBKA
MOTacHeT.

2.1.3. [TpoBeputh paboTy BBIHOCHOTO OJIOKHpAaTOpa, AJS 4ero 3adMKCHUpOBATh MEPEKII0YaTeNb

BJIOKMPOBKA B HakaTOM COCTOSHWUM Uil OJOKHPOBKM JIMHUM (TIPH 3TOM CBETOBOM WHAWKATOP
BJIOKMPOBKA 3acBeTHTCS HEMPEPHIBHBIM 3€JCHBIM IIBETOM, a JWCIDICH BOJBTMETpPA IOKAXKET
Hanpsokeane or 0 mo 1,3 B). Ilocme omxkatus mepexmouarenss BJIOKMPOBKA coorBercTByromumit
WHIUKATOP MOTACHET, a TUCIICH BOJBTMETpa TOKaKET HanpsbkeHue nopsaaka 50-60 B.
CaoBa 3adukcupoBarp mnepekmodatens bJIOKMPOBKA B Ha)kaTOM COCTOSIHHH, CHATH Telle(OHHYIO
TPYOKy, JWHUS pa30JIOKHPYyeTCs, U MPU 3TOM B TPYOKe pa3facTcs HENpEepHIBHBIA TyIOK, WHIUKATOP
BJIOKNPOBKA 3acBeTHuTCs HEMPEPHIBHBIM KPACHBIM IIBETOM, BOJIBTMETP MOKAXET HAIPSKEHUE TIOPSIKa
10-15 B, kuonka YPOBEHb 3amuraer m uepe3d 4-5 cexyna mnoracHeT. [lomoxuTb TpyOKy, JTHHHS
3abnokupyercs, naaukarop BJIOKMPOBKA 3acBeTuTcs HENpephIBHBIM 3€JICHBIM IIBETOM, BOJILTMETP
MOKaXeT HampspKeHue mopsaka 0-1,3 B.

Habpats ¢ gpyroro TenedoHa Bam HOMEp W YOETUTHCS B TOM, YTO OJOKHPATOpP PazOIOKHUPYET JIMHUIO,
MPU3HAKOM Yero SIBJISETCS HANWYHME BBI3BIBHOTO 3BOHKA HA BallleM ammapare, MpU 3TOM WHAWKATOP
BJIOKMPOBKA 3acBetutcsi HenmpepbIBHBIM KpacHbIM IBeToM, a kHonka JJETEKTOP 3amuraer u Oyner
MUTaTh O TEX MOp, MOKa 3BOHKU HE MPEKPATATCA, WM He OyJeT cHsTa TeneoHHas TpyOKa.

Ilocme omgHOTO W3 ATHIX COOBITHI KHONKA OyaeT MHUTaTh emie 4-5 ceKyHJ W moracHeT. Eciu 3BOHKH
3aKOHUWIINCh, a TPYOKY HE CHSUJIM, JIMHUS 3a0JIOKHpyeTcs yepe3 4-5 CeKyH, TO ke caMoe MPOM30UIET,
€CJIM TI0CTIC pa3roBopa TpyOka Oy/IeT MOJIOKEHA.

2.1.4.TIpoBeputh aeiicTBUsI KHOMOK, 1ist uero pyuky YPOBEHDB I[IOMEXU nocTaBuTh B MOIOKEHHE
MAKC., cusath TenedoHHyI TpyOKy, HaOpare HoMep aOoHeHTa, HMOAHATH TpyOky ero TA u mocie
npekpamienns muranus knonku YPOBEHD cnenats cnenytoree:

- Haxatp kHomKy JIETEKTOP no ee 3acBeTKM M OTIYCTUTH, IPU 3TOM B
TpyOKe MmosiBUTCS claOblif TYJI, TIOC/Ie Yero HakaTh 3Ty KHOIKY elle pa3, ToKa
OHA He TOTaCHET;

- HaxaTh kHOMKY [IOMEXA 10 ee 3acBeTKM M OTIYCTHTh, IIPH 3TOM B TPYOKE MOSBUTCS JICTKHMA
IIyM, YMEHBIINTh ypoBeHb Imyma pydkoii YPOBEHbB IIOMEXMW, u ecnu OH yMEHBIIWICS, TO 3TO
HopManbHO. [lanee ycranoButs pyuky YPOBEHDb IIOMEXU B nonoxenne MAKC., HaxaTb KHOIKY
[IOMEXA, noka oHa HE IIOraCHET;

- HaxaTbh kHONKy YPOBEHD , noka oHa He 3aCBETHTCS, U OTIYCTHTb, IPH 3TOM 10 HAXKATHsI 3TOU
KHOIIKM BOJIBTMETP JOJDKEH MOKa3bIBaTh HalpspkeHue mopsaka 10-15 B, a mocne ee HaxaTHd U OT/KaTUSA
MOKa3aHUs BOJIETMETPA JOJDKHBI cOCTaBNATh nopsiaka 30-40 B. lanee 3aduxcupoBats kHonky CTPOD B
Ha)XaTOM COCTOSIHUM, TIOCJIE€ YEero MOKa3aHWs BOIBTMETPA AOJDKHBI MEHATHCS B mpezenax ot 20 mo 30 B,
NpOCIyliaTh B TPYOKe cia0ble XJIOMKH C TMEePHOJMYHOCTBI0 Ookoyo 0,5 cexkyHawl. Haxarb KHOIKY
YPOBEHbD, noka oHa He TIOTacHET;

- HaxaTh u yaepxuBath KHOnKy 3ALIIUTA mo tex mop, moka He 3acBersatcs kHonku JJETEKTOP,
IIOMEXA, YPOBEHD, uTo cBHUIETENBCTBYET O BKIIOUEHUH MOJTHOW 3amuThl. [loBTOpHOE Hakathe Ha
3Ty KHOTIKY MPUBOJHUT K OTKIIOYEHHIO BCEX PEKUMOB 3aIIUTHI.



2.2. 3awuma meneOHHBLIX NEPe208opo8 OmM  NPOCIYWUBAHUSL C  UCHONIbIOBAHUEM
pPaouoUsIy4arouezo 3akiaoHo20 YCmpoucmea nociedo8amenvio2o nookiodenus (3Y1).

2. 2.1. Hoarorosuts pucop «[TIPOKPYCT-2000» k pabote, JJIst 4€T0 CAETaTh CIAEAYOIIEe:
- 3adukcupoBath kHONKH BJIOKMPOBKA, CTPOB, /I/Y B 0T)KaTOM COCTOSTHUH;
- ecmu kHonku JIETEKTOP, ITIOMEXA, YPOBEHb cBersTcs, HaxaThb HX A0 IIOTacaHHs H
OTITyCTHUTB;
- 3aduKCHPOBaTh MOKA3aHUS BOJIBTMETPA.
2.2.2. Tloarorosuts npudop STO31P k paGote, st 4ero cienarh Claemayolee:
- TOJKIIIOYUTH BEICOKOYACTOTHYIO aHTEHHY K pazbemy RF ANT,;
- mnoctaBuTh nepexrodatesi POWER B monmoxxenue ON;
- YCTaHOBHUTH MOPOT JETEKTOPa C MOMOIIBIO KHOTIOK, UCIOB3YsI KAy Min - - | - - max, B

TaKO€ TOJI0KEHUE, YTOOBI HE OBLIO CIIBIIIHO MIETYKOB B aKYCTHUECKOH CHCTEME.
2.2.3.Cobpatp 1ab0paTOPHYIO YCTAHOBKY B COOTBETCTBHUH C puc.2.2.

| ‘ Ipubop AKYyCTHUCC Kast
STO31P CHCTCMA
TP MPOKPVYCT - Hlrarusii TA
2000
ATC r
Puc. 2.2

2.2.4. 3adpukcupoBarh MOKa3aHWe BOJBTMETPA W CPABHUTH €r0 ¢ MOKa3aHWEM BOJLTMETpA B 11, 2.1.
Crenatp BeiBoJ 0 BiustHun noaxirouerus TPIIII k renedonHoi TrHAN.

2.2.5. Tloauate TeneoHHYI0 TPYOKy, 3a(MKCHPOBATH MOKA3aHWE BOJBTMETPA M CPABHHUTH €r0 C
nmoka3aHueM BojbT™MeTpa B 1.1.2. Choenats BeiBoA 0 BimsiHuM noakmrodeHus TPIII k TenedonHo# mrHuN.

2.2.6. Mauunynupyst aurennoil npudopa STO31P, 106uThCS YepenyromuXcs TOHAIBHBIX MOCHUIOK
(11e7TYKOB) B aKyCTHUYECKOH cHcTeMe, YOSAMThCA B TOM, YTO IO Mepe MNPHOJIMKEHUS AHTCHHBI K
Tene()OHHOW JIMHUM YacTOTa IIETYKOB YBEIWYHBAETCS, a TaK K€ YBEJIMYMBAETCS YHCIIO OKpAIICHHBIX
CerMeHToB Ha mkaine D uHankaropa nmpudopa.

2.2.7. Ha nputope STO31P naxarter kuonky ENTER u Tem cambiM BeiOpath peskum AUD, mocie
Yero MpociylIaTh B aKyCTUYECKOW CUCTEME TYAKH Telle()OHHON JIMHHH.

2.3.3611/(4147’)1(1 m€ﬂ€¢0HHblx nepecoeopoes ont npociayutusarnusl ¢ UCnolb306aHuem napajlilejlbHoco
TA.

2. 3.1.Cobpatp 1a60paTOPHYIO YCTAHOBKY B COOTBETCTBHUU C puc.2.3.

[Tapannen b-
] Hbiii TA
ATC BuiHocHo# MPOKPYCT Lra THbti
Onokuparop -2000 TA
Puc. 2.3.

2. 3.2. BIOMHUTG JEUCTBYS, yKa3aHHbIE B 11.2.2.1.



2.3.3. lloausaTe TpyOKy mratHoro TA v yOeIUThCs B HAIMYKMHU TyJKa B TPYOKE, IPU TOM MHIAUKATOP
BJIOKMPOBKA OyaeT cBETUTHCS KPaCHBIM I[BETOM, 3a(hUKCHUPOBATh MOKa3aHHWE BOJIbTMETpa. I10IHSTH
TpyOKy mapayuienbHoro TA, TpU 3TOM WHAMKATOP OyIeT MHUraTh KPacHBIM I[BETOM, 3a(UKCHPOBATH
MOKa3aHUE BOJIbTMETPAa M CPAaBHUTh C MPEABIAYINUM IToKa3aHueM. [lomoxuth TpyOku oOoumx TA,
uHAMKATOp moracHeT. Crenarh BBIBOJ O BIMSHHM TOJKIIOYCHHS mNapauieabHoro TA mpu momHSTO#M
TpyOKe mraTtHoro TA.

2.4.3awuma  meneponnoll IUHUU OM  NPOCIYWUBAHUA C UCNOTb30BAHUEM  3AKIAOHO20
yempoticmea muna « TEJIEQOHHOE YXO» (TY) peuesoii ungopmayuu u3 nomeujerus.

2.4.1.Cobpath 1a00paTOPHYIO YCTAHOBKY B COOTBETCTBUH C puc.2.4.

TV Ipubop AKycTHUCCKAs
STN31P CHOTEMA
ATC BelHOCH Ol IMPOKPYCT L EraTa bl
D nowunaTOn 2000 TA
Puc. 2.4.

2.4.2. Bwmonuuth jeiicTBus, ykasanuele B 11.4.3.2.1. 3adMKcHpOBaThH yMEHBINCHHE ITOKA3aHUS
BOJIETMETpA Ipu nokItodeHny TY k TeneoHHON IHHUH.

2.4.3. Tloxarorosuts npudop STO31P k pabore, 1Ist Yero cuenarh Cieayroliee:

- TOAKIIOYHTH AuddepeHnanbHbi anantep npoBoaHbix tuaui (JAILT) k passemy PROBES;

- monkmounth JAIUL k TenedoHHOM NHMHUM, HCIONB3Yys CIENUAIbHBIE HACaIKd W PO3ETKY,
COCIIMHEHHYIO C Tele)OHHOH TMHUEH.

2. 4.4. TlpocayuiaTh B aKyCTUYECKOW CHCTEME M MPOCMOTpPETh Ha 3KpaHe npubopa STO31P peueroii
CUTHAJL

2. 4.5. Ha mpubope «[TPOKPYCT-2000» 3aduxcupoBats kHonky BJIOKMPOBKA B HaxkaToMm
COCTOSIHUM M YOEIHUTHCS B OTCYTCTBUH PEYEBOr0 CUTHAJa B aKyCTHUECKOW CUCTEME M Ha dKpaHe Mpudopa
STO31P, To ecTh B peKkpaleHrH padoThI 3aKiIaiHOro ycrpoiictea TV,

2.4.6. Ha npubope «ITPOKPYCT-2000» omxarts knonky BJIOKMPOBKA u mpociymars pedeBoi
curHai, Haxath KHONKY [IOMEXA wu yOemuTbcss B HEBO3MOXKHOCTH CIBIIIATH PEUYEBOW CHTHAN TPH
HaJIM4YMH B aKyCTHUYECKOM CUCTEME IIyMOBOT'O CUTHAJA.

Conep:xaHue oT4yera
1. CrpykrypHbie cXeMbI TAOOPATOPHBIX YCTAHOBOK.
2. Pe3ynbTaThl U3BMEPEHUIA, HAOIIOIECHUI U TIPOCITYIIUBAHMUIA.
3. AHanM3 nojy4eHHbIX Pe3yJbTaTOB U BBIBO/IBL.

3. HcxoaHble TeopeTHYECKHE MOJIOKEHUS

1. TloHsTHE NENOCTHOCTHU JaHHBIX U OOIIask XapaKTEPUCTHKA METO/IOB M MEXaHU3MOB 00€CIICYEHUSI
IEIIOCTHOCTH JTAHHBIX.

2. JIucCKperuoHHas MO/IENb 00eCTIeueH s IeTI0CTHOCTH JanHbix Kitapka-Bunbcona.

3. O6beKTsI, TpedyIOIIe KOHTPOJIS 1eiocTHOCTH (constrained data items), mporieaypbl IPOBEPKH
nenoctaoct (integrity verification procedures), koppekTHo chopMHUpOBaHHbBIE



TpaH3aKIUH (HE HAPYIIAIOIINe OTPAHUYCHHS LIETIOCTHOCTH ), TPOMKH "CyObEKT-TPaH3aKIUI- 00BEKT".

4. Mannarnas monens K.buGa. YpoBHH LENTOCTHOCTH JaHHbIX.

5. VpoBHU 10BEPHUS MOTB30BATESM.

6. IlpaBwia MaHIAaTHOrO JOCTYNA, HE HAPYLIAIOIIKE IEIOCTHOCTh JAHHBIX (3amper "dTeHus
BHU3", 3ampeT '"3amumcu BBepxX') KaKk WHBEpPCHA IMpaBHJaM MAaHIATHOTO JOCTyNa, HE HapYIIAIONINM
KOH(UACHINATBHOCTD TAaHHBIX (B Mojenu benna-Jlanamymer).

7. TIpoGneMbl M Pa3HOBHUAHOCTH COBMECTUMOCTH B IPAKTUYECKON peanu3alud Mojeiel bema-
Jlallagyner u K.buba: Ha ocHOBe ABYX pPa3HBIX pEHIETOK O€30MacHOCTH (OTHENBHBIX CHCTEM YpPOBHEH
KOH(QHICHIMAILHOCTH U IEJIOCTHOCTH), HA OCHOBE OJHOW OOMIECH pEIIeTKH, HO C JABYMS OTIEIbHBIMH
METKaMHU JIJIsl OObEKTOB U CyOhEKTOB (HA YTEHHUE, HA 3aIIKCh).

8. Tpau3zakiuoHHAas TapaJurMa KOJUICKTUBHOM (OJHOBPEMEHHON) 0OpabOTKU JaHHBIX B KIIHEHT-
CEPBEPHBIX CUCTEMAX.

9. Mpunuumns "aromaprocTu" (HeACTUMOCTH), "H30JIAIMHA" TPAHIAKIIHIA.

10. Hapymienuss 1eIOCTHOCTH, BO3HHMKAIONIME TIPH  COBMECTHOM  0OpabOTKE  JaHHbIX,
OJTHOBPEMEHHOM (TIapaIelIbHOM) BEITIOTHEHUW TPAaH3aKINH T0Ih30BATEICH.

11. Tonsitne u Buasl "rpssubix" (dirty) mammsix - "rpssaoe urenne" (dirty read), "morepsiHHbIe
u3menenus" (lost update) u "nenoBTopsromeecs urenue" (Unrepeatable read).

12. TIpoTOKOJIBI BBITOJHEHHUS ¥ (PUKCAIUK TPAH3AKIIUIA.

13. TIporokoisl, OCHOBaHHBIE Ha "3axBaTax" OJIOKMPOBKAX OOBEKTOB.

14. JIByxda3Hoii mpoTOKON BHIMOIHEHUS W (DUKCAIMH TpaH3akiuui ("'MEeCCHMUCTHYHBIN" pexXUM
BBITIOJTHEHHUS TPAH3AKIIHN).

15. Tynuku (Deadlock), ux o6HapykeHue U pa3pyIICHHUE.

16. Mexanusmbl M30JISAIMM TPAH3aKIUH, OCHOBAHHBIE HA BPEMEHHBIX METKaX OOBEKTOB
("onTUMHCTUYHBINH" PEKUM BBITIOTHEHUS TPAH3AKILIUH).

IHopsaok orueTHOCTH U GOPMa KOHTPOJIS BbINIOJHEHUS Pa00OThI

Brimonnenne nabopatopHoi pabOTHl OCYLIECTBISIETCS B ABa dTama: Ha MEPBOM 3Tale HM3ydaeTcs
TEOPETUYECKUI MaTepHaj o TeMe JadoparopHoi paboTel. Ha BTOpoMm 3Tamne gaercs NMCbMEHHBIM OTBET
Ha 4 Bompoca u3 myHkTa 1.3. Kaxnplii BapuaHT mpearoiaraeT OTBETHl COIVIACHO HOMEPY BapuaHTa U

Janee HoMepa KpaTHbie 5. Tak, HanpuMep AJid epBOro BapuaHTa 3T0 Bonpockl 1, 6, 11, 16, qyist BToporo -
2,7,12, 17 u 1.1.

KOHTpOJb BBIIONHEHUS 33/1aHHS TTPOM3BOAUTCS 1O OKOHYAHMM 3aHSATHS W Ha KOHCYJIbTAlUSAX B
(opMe 3aIIUTHl BHITIOJIHEHHON PaboThI, IPEAOCTABICHHON B 2JIEKTPOHHOM U B OyMa)KHOM BHIE B hopme
«Otuet no nabopaTopHON paboTe».

KoHnTpoJsbHBIE BOIPOCHI
1. 3ammura TeneOHHBIX amapaTos.
2. 3amuTa 3BOHKOBOI IIeNH. 3aIUuTa MUKPOPOHHOM HEMH.
3. KoMIuiekcHas cxema 3amuThl. 3amnmra JMHU cBsi3u. CBETOBOM aHaIM3aTop TeaeOHHON

Pabora ¢ tureparypoi:
PexoMenayembie HCTOYHHUKH HH(pOopMaIuu (Ne nCTOYHIKA)

OcHOBHAA JlononHuTENBHAS Meroauueckast NHTtepreT-pecypebl
1 1-2 1-3 1-3
OneHOYHBIE CPENCTBA: OMYEH.




JlaGoparopHnas padora Ne 11-12. «Ilonck u u3mepeHue NOOOYHBIX FJIEKTPOMATHUTHBIX
U3JIyYeHUIl U HABOLOK»
eab padoThi:
IIpno6pectn mpakTH4ecKre MOUCKA U U3MEPEHUS TOOOYHBIX 3JIEKTPOMArHUTHBIX U3TyUSHHH U
HaBOJIOK.

1. Teoperudeckasi 4acTh

1.1. Unecmpymenmanshwlil KOHMPOIbL YMeuKy UHGoOpMayuy no mexHUYeCKuUM Kanaiam:
nobouHble dNeKmpoMacHummubsle usiyyenus u Hagooxu (IIDMUH).

K TexamdeckuMm cpemcTBaM Tepemadr, oOpabOTKHA, XpaHCHHWS W OTOOpaKEeHHS HWH(POPMAIIHH
orpannuentoro gocryna (TCIIN) otaocsTCs:

* TEXHMYECKHE CPEICTBAa aBTOMATHU3HPOBAHHBIX CHCTEM YIIPABJICHUS, 3JIEKTPOHHOBBIUUCIUTEIBHBIC
MallUHbl U UX OTIEIbHBIE 3JIEMEHTHI, B JAJbHEHUIIEM HUMEHYEMbIE CPEICTBAMU BBIYMCIUTEIBHON TEXHUKU
(CBT);

* CpEICTBa U3TOTOBJICHUS U Pa3MHOKEHHUS JOKYMEHTOB;

* anmaparypa 3BYKOYCHJICHHS, 3BYKO3aIllUCH, 3BYKOBOCIIPOM3BEIECHHUS M CHHXPOHHOI'O IEPEBOAA;
CHUCTEMBbI BHYTPEHHETO TEJICBUICHHUS;

* CHCTEMBI BUJICO3AIIMCU U BUAECO BOCIIPOU3BEACHMS;

* CHUCTEMBI OIIEPATUBHO-KOMAaHHOW CBSI3U;

* CHUCTEMbI BHYTPCHHEH aBTOMAaTHYECKON TeJIC(OHHOM CBS3U

JlaHHBIE TEXHUYECKHE CPEACTBA U CUCTEMBI B psAJIE CIy4acB UMEHYIOTCS OCHOBHBIMHM TEXHUYECKUMU
cpencteamu u cuctemMamu(OTCC.

COBOKYITHOCTh CPEIICTB M CUCTeM 00pabOTKH HMH(OpMAIlMU, a TaKKe MOMEUICHHH WIH OOBEKTOB
(3maHuii, COOPYKEHHH, TEXHUUECKUX CPEJICTB), B KOTOPHIX OHU YCTaHOBJIEHBI, cocTaBisseT oovekm TCIIU,
KOTOPBI B HEKOTOPHIX JOKYMEHTAX HAa3bIBAETCSA 00BEKMOM UHDOPMAMU3AYUU.

Hapsiny c TeXHMYeCKMMH CpeICcTBaMH U CHCTeMaMH, 00padaTbIBalOIIMMUA  HWH(OPMAIHIO
OrpaHUYEeHHOTO0 A0cTyna, Ha o0bekTax TCIIU Takke ycTaHABIMBAIOTCS 8COMO2amMe/lbHble MeXHUYecKue
cpeocmea u cucmemwvl (BTCC), HEMOCPEICTBEHHO HE YIaCTBYIOIIHE B e¢ 00paboTKe.

K HUM OoTHOCATCS:

* CHCTEMBI U CPEJCTBA TOPOJCKON aBTOMATUYECKOM TeNe)OHHOM CBA3H;

* CHCTEMBI U CpPEJCTBa Iepelaun JaHHBIX B CHCTEME PaHOCBSI3H;

* CHCTEMBI U CPEICTBa OXPAHHOM U MOXKapHOM CUTHAIM3ALNH;

* CHCTEMBI M CpPEJCTBA OMOBEUICHWS M CUTHAIHM3AINM; KOHTPOJHHO-M3MEpHUTEIbHas amnmapaTypa;
CUCTEMBI U CPEeJICTBA KOHTUIIMOHUPOBAHMS;

* CHCTEMBI U CpPE/ICTBa MPOBOAHOMN PaJMOTPAHCIAIIMOHHON CETH U MpUeMa MporpaMM PaJuOBELIaHHS
U TeleBHJCHUS (a0OHEHTCKHME T'POMKOTOBOPHTENH, CPEACTBA  PAJHOBEIIAHMS; TEIEBH30PHl H
paavoONPUEMHHUKH | T.1.);

* CpeACTBa dJIEKTPOHHON OPITEXHUKH;

* CHCTEMBI U CPEJCTBa dIEKTpoyacopUKaUU U WHBIE TEXHUYECKUE CPECTBA M CUCTEMBI.

B nexomopuvix ooxymenmax BTCC nazvieatomcs cpeocmeamu obecneuenus o00vekma
ungopmamuzayuu.

Onexrponutanue TCIIN u BTCC, xak npaBuiio, OCyIECTBIAETCS OT PACHPEIEIUTEIbHBIX YCTPONCTB
Y CHJIOBBIX IIUTOB, KOTOpPBIE CHEIMATBHBIMU KaOENIsIMH COEAMHSIOTCS C TpaHC(HOpMATOpHON MOJICTaHIUEH
TOPOJICKOH 3JEKTPOCETH.

Bce TexHmueckue CpCACTBA U CHUCTCMbI, IMUTAOMIUCCA OT JJICKTPOCCTHU, HOJIKHBI OBITh 3a3€MJICHEL.
TunoBas cucTeMa 3a3eMIICHUS BKIIIOYACT O6H.[I/II>1 3a3€MJINTCIIb, 3336MJ’[$IIOH_II/If/'I Ka6€JIL, IIWHBI U OpOBOAA,
COCITUHSAIONINE 3a3EMITUTEITh C TEXHHYECKUMU CNENICTBAMH.



BOJIOCHAOKEHHUS U PyTHe TOKOIPOBOJISIINE METAJUIOKOHCTPYKINH, KOTOPBIE HA3BIBAIOTCA HOCMOPOHHUMU
NPOBOOHUKAMU.

Psan coeamnutensupix nuHuMi BTCC, a Takke MOCTOPOHHUX NPOBOJHHKOB MOTYT BBIXOAWUTH 32
npenensl He Tonbko obbekta TCIIW, HO U KOHmpoaupyemou 30Hbl (K3), mom xoTopoil moHHMaeTcs
MPOCTPAHCTBO (TEPPUTOPHS, 31aHKHE, YACTh 3[aHUs), B KOTOPOM HUCKIIIOUEHO HEKOHTPOJIHpYyeMoe NpeObIBaHue
COTPYIHHUKOB M TIOCETUTENICH OpraHu3ally, a TaKKe TPAHCIOPTHBIX CPeACTB. I'paHuIell KOHTPOIHpPYEeMOn
30HBl MOTYT SIBJSITBCS TIEPUMETP OXpaHSAEMOH TEpPUTOPUHM OpraHu3allid, a TaKke OrpakJarolIue
KOHCTPYKLUH OXPaHAEMOI0 3[JaHHs WIK OXPaHsSEMON YacTH 3IaHH, €CJIM OHO pa3MelleHO Ha HEOXpaHsIeMOH
TEPPUTOPHUH.

Takum oOpazom, mpu paccmoTpermn obOwbekra TCIIM, kak oOBekTa pa3BEeIKH, €ro HEOOXOIMMO
paccMarpuBaTh Kak CUCTEMY, BKJIIOYAIOMIYIO:

* TCXHUYECKHE CpPEICTBA W CHCTEMBI, HENOCPEACTBEHHO 0OpabaThiBaroye HHGOPMAIIHUIO
OTPaHMYEHHOTO JOCTYyIla, BMECTE C WX COCAWHHUTEIBHBIMU JIMHHUAMH (IO COCIUHUTEIbHBIMHU JIMHUSAMHA
MMOHMMAIOT COBOKYITHOCTH TPOBOJOB U Kalejed, mpokiambiBaembix Mexay oraensHeiMu TCIIM u mx
dJIEMEHTaMH ),

¢ BCIIOMOT'aTCJIbHBIC TCXHUYCCKUC CPEACTBA U CUCTEMBI BMECTC C X COCAMHUTCIbHBIMU JINHUAMU,

* MOCTOPOHHUE MPOBOJHUKH;

* CHCTEMY JIEKTPONHUTAHUS O0BEKTa;

* CHCTEMY 3a3eMJICHUS OOBEKTA.

s noObiBaHus WHGpOpMaIMK, 00pabaThIBACMON TEXHUYCCKUMH CPEICTBAMHM, “TIPOTUBHUK’ (JIHIIO
WIM TPYyNIa JIKI, 3aMHTEPECOBAaHHBIX B IMOJYYCHWH 3TOH WHPOPMAIUM) MOXKET WCIIOJb30BaTh IUPOKHUHA
apceHa MOPTaTUBHBIX TeXHUYECKUX cpencTB paszsenku (TCP).

CoBOKYITHOCTE 00BEKTa pa3BeAKH (B maHHOM ciydae - oO0bekta TCIIM), TexHmueckoro cperncrsa
pa3BeoKd, C TOMOIIBI0 KOTOPOTO JOOBIBaeTcs WHGOpMaus, W (U3WYECKOW Cpemsl, B KOTOPOH
pacmpoCTpaHseTcss MHPpOPMAIMOHHBINA CUTHAIT, HA3BIBACTCS MEXHUYECKUM KAHAIOM YMmeyKy uHgopmayuu
(puc. 1.1).

[Tpu paboTe TEXHHYECKUX CPEICTB BO3HHKAIOT HH(POPMATUBHBIC HJICKTPOMATHUTHBIC M3Iy4YEHHS, a B
COCANMHUTCIIBHBIX JIMHUAX BTCC u IMOCTOPOHHUX MMPOBOJHUKAX MOTYT HIOABJIATBHCA HaBOAKHU
I/IH(bOpMaIH/IOHHLIX CHUI'HAJIOB. HOSTOMy, TEXHUYCCKUEC KaHaJIbl YTCUKH I/IH(bOpMa]_[I/II/I MOKHO pPasac/IiuTb Ha
QNIEKMPOMASHUMHbBLE U DJIEKMPULECKUE.

Curaan ITomexu
; " UeTouHMK Epe,qa MNpuemuuk
»_"v.md)opmauuonnoro- pacnpocTpaHeHns ungopmaynn
~._ Cwuraana — ety
(rcimn SRC )] AVARLLY (C pEnnorac> pan nex ku)
- TocJIl'opounne ITpoBogHUKH mpjp II3MUH (Tc)kc)

I pe)fi< ). I 11 3,Ms MH xBH ep 1 hif)
u )M my 1 MKcli 1.N u. R st90/lii w1 na na
JI[1B.{aJIsl koHTpONIMpYEMOit JloHbI);

- coenunurentawe Tuauu o-MTTu u

Puc. 1.1. Cxema TEXHHYECKOTO KaHaJa YTEeUKH WH(HOPMAIIH

Onexmpomaznumuvle KaHAIbl ymeuku uHgopmayuu. B >IeKTPOMAarHUTHBIX KaHAlaxX yTCYKH
nHGOpPMALMK HOCHTENEM WH(POPMAIMK SIBISIOTCS Pa3IMYHOrO BHAAa MOOOYHBIE JIIEKTPOMATHUTHBIE
nznydenus (II1DMIN), BozHuKaromue npu padoTe TEXHUYECKUX CPEICTB, 8 IMEHHO [4]:

* MOOOYHBIE ANEKTPOMArHUTHBIE M3ITyYEHHUS, BOSHUKAIOIINE BCJIEACTBHE MPOTEKAHUS 10 dIIEMEHTaM
TCIIN u X COeANHUTENHHBIM JTUHHUSM IIEPEMEHHOTO IEKTPUIECKOTO TOKA;

* M0oOOYHBIE 3JEKTPOMArHUTHBIE M3TYYEHHS Ha 9acTOTax pabOThl BHICOKOYACTOTHBIX T'€HEPATOPOB,
Bxoasamux B coctas TCIIH;



* T00OYHBIE JIEKTPOMArHUTHEIC M3TYUCHHS, BOSHUKAIONMINE KaK pe3yibTaT IMapa3uTHON reHepariui B
anemenTax TCIIN.

Ilobounvie sanekmpomachummusie uziydenus snemenmos TCITH. B nekoropsix TCITU (Hanpumep,
CHUCTEMAX 3BYKOYCI/IHGHI/I$I) HOCHUTCIIEM I/IHq)OpMaHI/II/I SABJISICTCA 3HeKTpI/I‘ICCKHI>'I TOK, IMapaMCTpbl KOTOPOIro
(CI/IJ'Ia TOKa, HAMIPSKCHUE, 4aCTOTa U (1)333) HU3MCHAIOTCA 110 3aKOHY U3MCHCHUSA HH(bOpMaIIHOHHOFO peUeBOIro
CHUI'HaJjIa. HpI/I MMPOTCKAHUM DJJICKTPHUYCCKOrO TOKa II0 TOKOBEAYIIUM J3JICMCHTaAM TCIIM u wux
COCAUHUTCIIbHBIM JIMHUAM B OKPYKAOMEM HUX IMPOCTPAHCTBE BO3HUKACT INMEPEMCHHOC 3JSJICKTPHUUYCCKOC U
MarguTHoe T1ojie. B CUJIy O3TOro DSJICMCHTHI TCIIM wmoxHO paccMaTpuBaTh KakK M3JIydaTClIn
SJIEKTPOMArHruTHOI'O IOJISA, MOAYJIUPOBAHHOI'O 110 3aKOHY U3MCHCHUS I/IH(I)OpMaI_II/IOHHOFO CHUT'HaJ1a.

Ilobounvle 2n1eKmMpoMacHUmMHbIe U3MYHUEHUs HA YAcmomax pabomvl GblCOKOYACMOMHBIX
eenepamopos TCIIU. B coctas TCIIN MOryT BXOAUTH Pa3IHYHOTO POJia BHICOKOYACTOTHBIC TeHepaTopbl. K
TakMM yCTPOWCTBAaM MOXKHO OTHECTH: 3aJal0IIMe T€HepaTophl, FeHepaTOpbl TAKTOBOM YacTOTHI, T€HEPATOPHI
CTUpaHUs ¥ NOAMAarHUIMBAHUS MarHUTO(QOHOB, T€TEPOIUHbBI PAAUONPUEMHBIX M TEIEBU3NOHHBIX YCTPONCTB,
TeHePaTOPbl U3MEPHUTEIBHBIX IPUOOPOB U T.1I.

B pesynpraTe BHEMIHWX BO3ACHCTBHI WH(POPMAIMOHHOTO CHUTHana (HampuMep, 3JIEKTPOMAarHUTHBIX
KoJNeOaHWi) Ha DJIIEMEHTaX BBICOKOYACTOTHBIX TE€HEPATOPOB HABOMAATCS OJIEKTPHYECKHE CHUTHAJIBI.
[IpreMHMKOM MarHUTHOTO HOJS MOTYT OBITh KaTYLIKH HMHAYKTUBHOCTH KOJIEOATEIbHBIX KOHTYPOB, IPOCCEIH
B LEMAX 3JIEKTPONUTAHUS U T.4. [I[pHEMHUKOM 3IEKTPUYECKOro MOJsl ABISAIOTCS MPOBOAA BEICOKOYAaCTOTHBIX
neneil U apyrue sneMeHThl. HaBeneHHBIE SIEKTPUYECKHE CHTHAIBI MOTYT BBI3BaTh HENPEIHAMEPEHHYIO
MOIYJSIIMIO COOCTBEHHBIX BBICOKOYACTOTHBIX KOJIEOAHUII TeHEepaTopoB, KOTOpbIE M3IIy4arOTCi B
OKpY>Karollee MPOCTPAHCTBO.

Ilobounvie snekmpomazHummusle U3NYUEHUs, BO3HUKAIOWUe Bcledcmeue NnapasumHoll
cenepayuu 6 onemenmax TCIIH. TlapasutHas reHepamusi B dnemeHtax TCIIM, B Tom umcre,
CaMOBO30YXK/ICHHE YCHJIMTENEH HHM3KOW YacTOThl (HAMpUMEp, YCHIHMTENCH CHCTEM 3BYKOYCHICHHS H
3BYKOBOT'O COIPOBOX/CHHUS, MATHUTO(POHOB, CHCTEM I'POMKOTOBODSILEH CBSA3H M T.II.), BO3MOXKHA 3a CYET
CIydYaifHbIX NpeoOpa3oOBaHUl OTPULATENBHBIX OOpAaTHBIX CBs3eH (MHAYKTUBHBIX WJIM EMKOCTHBIX) B
Mapa3suTHBIC IIOJIOKUTCIIBHBIC, YTO IPUBOAMT K IEPEBOAY YCHIUTCIA K3 PEKUMa YCUIICHUA B PEKHUM
ABTOIr'CHECpAIU CUTHAJIOB.

Yacrora aBTOreHepanuu (CaMoBO30YXISHHMS) JICKHT B Tpenesax paboyux YacTOT HEIMHEHHBIX
ANIEMEHTOB yCWJIUTENeH (Harmpumep, MOIYNPOBOAHUKOBEIX MPUOOPOB, 3JIEKTPOBAKYYMHBIX JIAaMIT M T.IL).
CurHan Ha 4acToTax caMOBO30YKIIEHHS, KaK MPaBUIIO, OKa3bIBAETCS MOJIyJTHMPOBAHHBIM MH()OPMAIIMOHHBIM
curHasioM. CaMoBO30YKJIeHHE HAOII0AaeTCsl, B OCHOBHOM, MPH TIEPEBOJIC YCHUIINTENS B HETMHEHHBIN PEeXUM
paboThI, T.€. B PEIKUM TMEPETPY3KH.

[loGoyHble >NMEKTPOMArHUTHBIE H3JIYYCHHS BO3HUKAIOT HpPU CIEAYIOMMX pexXumMax ob6padoTku
WHPOPMAIIUH CPEJICTBAMU BBIYUCIUTEILHON TEXHUKH:

* BbIBOA MH(OPMALIMK HA SKPaH MOHUTODA,;

* BBOJI IaHHBIX C KJIABUATYPHI;

* 3amuch MHPOPMALMH HA HAKONIUTEN Ha MArHUTHBIX HOCUTEIISX;

* yreHHe HHPOPMAINH C HAKOMUTEINEH Ha MATHUTHBIX HOCHTEIISIX;

* [eperavya JaHHBIX B KaHAJbI CBSI3U;

* BBIBOJI JJAHHBIX Ha nepudepuiiHble meyaTHble YCTPOUCTBA - IPUHTEPHI, INIOTTEPHL;

* 3amuch JaHHBIX OT CKaHepa Ha MarHUTHBIN HocuTens (O3Y).

Hna mepexBata mOOOYHBIX 3JekTpoMarHUTHBIX wm3nmydeHuit TCIIM  “mporuBHHKOM™ MOTYT
WCIIONIb30BAThCSl KAaK OOBIUHBIE CPEACTBA Paavo-, PAAMOTEXHWYECKOW pa3BeIKH, TaK U CIEIUaTbHbIC
CpeAcTBa pa3BElKM, KOTOpbIE HA3bIBAIOTCS TEXHUUYECKUMH CPEACTBAMHM  Pa3BEIAKH  MOOOYHBIX
ANEKTPOMarHUTHEIX n3nmydeHnit u HaBoaok (TCP I[IOMUH). Kak npasuno, nonaraercs, uro TCP [IDMUH
pacronararoTcs 3a npejeiaaMyu KOHTPOJIMPYEeMOi 30HbI 00BEKTa.



CPEICTBaxX pa3BEIKH HCIONB3YIOTCA ONTHMAIbHBIE JJS TEePEeXBAaThIBAEMBIX BHIOB CHTHAJIOB INPHEMHEIE
YCTpOICTBA.

HauGonee yacto B HHMX pealiu3yeTcsl aNropuTM O0pabOTKM CUTHana 1o kputeputo Helimana -
[Mupcona, mpu KOTOPOM MHHUMHU3HUPYETCS BEPOSTHOCTH OMIHOKH 2-TO pojia (TPOITyCK CUTHANA) TPH yCIOBHH,
YTO BEPOSATHOCTH OMMUOKH 1 -To poma (JIokHas TpeBora) He OOJbIIe HEKOTOPOW 3aJaHHON BEITUIHHEL.
Haunbonee pacnpocTpaHeHHBIM BHJIOM TIOMEX SBISIOTCS BHYTPEHHHE IIYMbI TPUEMHOTO YCTPOWCTBA,
KOTOPbIE CYMMHPYIOTCSI C IPHHAMAEMBIM CHUTHAJIOM (2JTUTHBHBIC IIyMbl). 3HAs YPOBEHb IIyMa MPHEMHOTO
YCTPOMCTBA, JIETKO PACCYUTAaTh YPOBEHb CHUTHAJa Ha BXOJIE TPUEMHOTO YCTPOMCTBA, MPH KOTOPOM
BEPOATHOCTH €r0 MPAaBWJIBHOTO OOHApyKeHUs Oy[eT paBHa HEKOTOPOMY JOIYCTHMOMY (HOPMHUPOBAHHOMY)
3HaYCHHIO PoOon, KOTOpOE 0OBIYHO Ha3bIBAIOT

qyBCTBHTEIBHOCTBIO MpUeMHOro ycrpoiictea Upnm.

Jlns obecrieuenust TpebyeMOro YpOBHs 3aIlUThl HH(POPMAIIUK IOIYCTHMOE 3HAYEHHE BEPOSTHOCTH
[PaBUIILHOTO OOHAPYKEHUsI CHTHAIA 00BIYHO COCTaBisIeT Po0on=0.1-0.7 mpu

3
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BEPOATHOCTH JIOKHOM TpeBoru Pu,=10"" .

Hcnons3yss XapaKTEpUCTUKH IPUEMHOTO YCTPOMCTBA M AHTEHHOM CHCTEMBI CPEICTBA Pa3BEIKH,
MOKHO PAacCUMTaTh JOMyCTHUMOE (HOPMHMPOBAHHOE) 3HAUEHHE HANPSKEHHOCTH 3JEKTPOMArHUTHOTO IO B
TOUYKE Pa3MEUICHUS CPENICTBA Pa3BellKH, IIPH KOTOPOM OTHOLICHHE “MH(POPMALMOHHBIA CHTHaj/moMexa’” Ha
BXOJIe IPUEMHOTO yCTpOiicTBa OyJeT paBHO HEKOTOPOMY (HOPMHPOBAHHOMY) 3HAYEHUIO, IPU KOTOPOM elle
BO3MOXXHO WJIM OOHapyKeHHe CpPEACTBOM pa3BelKkd HWHPOPMAIMOHHBIX CHTHAJOB ¢ Tpebyemoi
BEPOSITHOCTBIO, WM H3MEPEHHE MX I[AapaMEeTPOB C IOMYCTHMMBIMU OIIMOKaMM, a 3HAYUT - U BbIACICHUE
HOJIe3HON HHMODMALINHU.

Ipanmua 30Hsl, B NPEAENax KOTOPOR [Mudopmaumonmnit |
poamoxes nepexsar NIMM TCNMK (R2) Cuinan

Puc. 1.2. I[lepexBat noOouHbIX 31ekTpoMarHuTHeIX u3nydenuit TCIIU cpenctBaMu pasBeaku
[I5MUH

3ona 2 s kaxaoro TCIIN onpenensieTcd MHCTPYMEHTAJIBHO-PAaCUETHBIM METO/IOM IIPU NIPOBEACHUN
CreUalbHBIX HCCIeqoBaHUM TexHuueckux cpeactB Ha [IODMUH u yka3piBaeTcsi B NmpeANUCaHUM HA UX
AKCIUTyaTaIMIO WU CePTH(HUKATE COOTBETCTBHSIL.

Takum 00pazoM, MO 3JIEKTPOMArHUTHBIM KaHAIaM yTEYKH HHQOpManmuu mepexBar HH(popmanuu
MOXET OCYLIECTBISIETCSl MyTeM npuemMa M JCTEKTUPOBAHUS CPEICTBOM  Pa3BEOKH TMOOOUYHBIX
3JIEKTPOMAarHUTHBIX U3Ty4YeHUH, Bo3HKHKatommx npu padore TCIIN.

Hapsiny ¢ mnaccuBHeIMH crnocob0amu nepexBata uH(popmarmu, obpadareiBaemorr TCIIU, u
PaCCMOTPCHHBIMHU  BBIIIE, BO3MOKHO MCIOJbB30BAHUC HW AKTHUBHBIX CHOCO60B, B 4YaCTHOCTH, CHOCO6a
“@ricokouacmomunzo  oAnvuenus” (nuc. 3. . kotonom  TCTIU oAnmvuaeTcs MOITHEIM



TEeHEpaTop C HaIpaBJIICHHONW aHTECHHOW, WMCIOIMICH Y3Kyl0 JuarpaMMmy HampamieHHocTH). llpm
B3aUMOJICCTBUM OOJTYYaloOMmero dJICKTpOMarHuTHOro mons ¢ sneMeHtamu TCIIM mpowcxomut ero
nepeusnyuenue. Ha  Hemuueilnpix  snementax TCIIM  mpoucxomauT  MOAYJSIUS — BTOPHUYHOIO
U3TydeHus: HMH()OPMAIMOHHBIM  CcUTHAJIOM. [lepensnydyeHHBI CHTHAJI  NPUHAMACTCS  MPHUEMHBIM
YCTPOWCTBOM CPEACTBA PA3BEIKU U AETEKTHPYETCS.

Nepeunanywenne —
BLICOKOMACTOTHBIX {

xonebauni |

o I \&.

Npuem nepenanyNeHHsix ‘.

‘ BLICOKOMACTOTHRIX ‘
Al Ll t curnanos \
|" Hanpasnenwoe obnyvenne
TCNW mouinbim
BLICOKOYABCTOTHBIM CHrHanom
Puc. 1.3. [TepexBar undopmanuu, oopadarsiBaemoit TCIIHU, MeTogoM “BBICOKOYaCTOTHOTO

o0xy4yenus”
s nepexBara uHpopmanuu, odpabatsiBaemoit TCIIH, Taxke BO3MOYKHO MCIIOJIb30BaHUE

AJIEKTPOHHBIX YCTPOUCTB MepexBata HH(popMaIuu (3akIaJHbIX YCTPOMCTB), CKPBITHO BHEIPSEMbBIX B
TEXHUYECKUE CPEACTBA U CUCTEMBI (pHC. 4).

Noprarmansi KoMnnexe ' -
passenxu Hanywenme saxnagHoro

S— e — ‘ ycTpoRcTea
\ B

Mopraruenssit KoMnnexc
paasenxu )
>

Puc. 1.4. [lepexsat nundopmariuu, oopadarsisaemoirt TCIIN, myreM yCTaHOBKM B HUX 3aKJIaJHBIX
YCTPOMCTB

Ounu MMpEACTABIIAOT co0oi MHUHHUATIOPHBIC NEPCAATINKU, H3JIYUYCHUC 3aJar0liuX TICHEPATOPOB
KOTOPBIX MOAYJIIMPYCTCS I/IH(i)OpMaLII/IOHHBIM CHUT'HAJIOM. HepeXBaquHasI C IMIOMOIIIBIO 3aKJIaJHBbIX YCTPOﬁCTB
I/IHq)OpMaL[I/ISI WM HCIOCPCACTBCHHO TMEPEAACTCd 10 paAdOKaHaly, HWJIW CHadajla 3alMrCbIBACTCA B

CIelUaIbHOE 3allOMUHAIONIEE YCTPOMCTBO, a YK€ 3aTeM IO KOMaHJIE VYIpPABICHUS IMepenaercs IIo
paaroKaHaiy.

1.2. Obopyoosanue: anaruzamop cnekmpa, KOMNIeKm UsMepUmenbHulX aHMeHH, 2eHepamop 64
CUSHAI08, MOKOCHYEMHUK, NPOOHUK HANPAICEHUS, MeCM-NPOcPaMMbl.



CymectByeT menblii psii TpeboBaHuii ot yreuku 3a cuer [IOMUH. Hampumep, nHpopMaTUBHBIN
cursai Bamero komnproTepa He JOIKEH BBIXOJUTh 3a IPaHUIIBI KOHTpoaupyemoi 30161 (K3).

Uro ke AJIs 3TOTO MpeAnpUHIMAaeTCA? A MPeRPUHUMAIOTCS CIIEAYIONTNE NEHCTBHAL. .

TTnex e Reero. g TNORENTEHUS TAKOW NAOOTRHI HAM TTOHATTOOSTCS CIIENTVIONTHAE VCTHOWCTRA:

Lr 3R =F

Puc. 1.5. Ananmu3zarop cnekrpa

Puc. 1.6.KomrmuiekT n3mMepuTeIbHbIX aHTEHH



Puc. 1.8. TokocreMHUK
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Puic. 1.9. [IpoOHUK HATIPSKEHUS

Teneps, uMest Bc€ HEOOXOANMOE MOXKHO MPUCTYNATh K pabote. [laBaiiTe mpeacTaBUM 4TO y HAac €CTh
aBTOMaTH3UpOBaHHOE pabouee MecTo (APM), ¢ pacnonoXeHHBIM PSIOM PagUaTOPOM CHCTEMbI OTOIUICHHS,
paccrosnuem 10m no rpanun K3, u pacnpenenuTeNbHBIM LIUTOM 3JICKTPONUTAHUS HA PACCTOSHUU SM OT
APM.

gt

H

_r

L

K3 10Mm

Puc. 1.10. PacnionoxkeHue o0bexTa
U Tak, 3amyckaem TecT-mporpammy. Y HaC Ha MOHHTOPE BO3HHUKAET BOT Takas psOb:



a1

Puc. 1.11. Tect-nporpamma
Tectr mnporpamMMa MoxeT (OpMUPOBaTh JaHHYKO KapTUHKY IIOCTOSSHHO, a MOJKET
HEepUOJIMYECKH BBIKIIIOYATh €€, T.€. lepecTaBaTh M0J1aBaTh MH(GOPMATUBHBINA curHai. B mocnennem
ClIy4ae IOoJIy4aeTCsl MUTaHUe KapTUHKN Ha DKpaHe MOHUTOPA.
WU Tak, copmMupoBaB IOCTOSHHBIM HH(POPMATUBHBIA CHUTHAJ, HAYMHAEM HCKATh €ro
aHanmu3aTopoM crekTpa. llpm HaxoxxaeHuH WHGOPMATHBHOTO CHUTHala MOHHTOpPA, OH HMEeT
IIPUMEPHO CIEAYIOIIMMI BU:
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Puc. 1.12.MlndopmaTuBHBINA CUTHAI MOHUTOPA

PukcUpyeM 4acTOTy Ha KOTOPOM IOSIBUJICS CUTHAJ, €r0 YPOBEHb U YPOBEHb Iiyma. M Tak
npoberaeM orpe/ieIeHHbIN 1Mana3oH 4acToT, B MOMCKaX JaHHOTO CHUTHAJIA.

CrnenyromnmM maroM Ml JiejlaeéM 3aMep Ha paauarope oToruieHusa. Tak kak APM Haxonurtcs
OJIN3KO OT pajMaTopa CHUCTEMBbI OTOIUIEHHUS, TO HAa HEM MOTYT OBbIThb HABOJAKM HH(GOPMATUBHOTO
curnana. Yacrora OyzeT Ta e, 4TO U Ha MOHUTOpE.

ToyHO Tak ke MILEM CUTHAJI Ha paclpeAeTUTeIbHOM LIUTe, KaX bl pa3 QUKCUPYS 4acToTy,
YpOBEHb CUTHaJa U ypOBEHb IlIlyMa. B mocnencTBuu Bce 3TH JaHHbIE TOHAZO00STCS 71l pacyeTOB.

Teneps MbI Oepem reneparop BY curnanos, nmogxiroyaeM K HEMY U3Ty4alOU[yl0 aHTEHHY U
CTaBUM Ha paccTosiHuu 1M o APM. BricTaBisieM MakCHMalIbHYO MOITHOCTh M YaCTOTY



WHQOPMATHBHOTO CHTHaNa. bepem aHanm3aTtop ¢ aHTEHHAMH W H3MEpsSEM ypOBEHb CHTHAlA W IIymMa Ha
rpanawute K3.

Janee, MBI MeHsIeM aHTEHHY reHepaTopa Ha TOKOCHEMHHK W (PUKCHPYEM €ro Ha MPOBOJIE MHUTAHUS
APM (mwmm mHa cerrepoM ¢uiabTpe). TouHo Tak ke momaeM curHaia. C aHamIM3aTopoM HIAEM Ha
pacTipenenuTeNbHBIA IUT U 3aMepsieM yYpOBEHb CHTHajla M IrymMa. MOXHO Tak ke MOmpoOOBaTh CHENaTh
3aMep Ha BBOJHOM pacIipeennuTenbHoM ycTpoiictee (BPY), Ho Tyna He Bcerma ecTh JOCTYII.

Temepb ocTalioch cJeNaTh 3aMmep Ha paguarope OTOIUICHUSA. TOKOChEMHHMKOM TOJaeM CHTHAN
reHeparopa Ha paguarop, a MPOOHUKOM HAIPSHKCHUS C aHATM3aTOPOM JieliaM 3aMmepbl. TOUHO Tak ke JiesiaeM
3amep u Ha rpanuie K3.

Bcé! Ha atom 3amepsr 3akoH4YeHBL. Temeph HYKHO TPOW3BECTH pacueThl. M BBIOATh MPOTOKOI
WHCTPyMEHTaIbHOTO KOHTpOosst [ID9MUH.

Ecnu y Bac curnan Beixogut 3a rpanunsl K3 Bameii opranuszanuu, To Bam npeanumyT ycTaHOBKY
CpPEACTB aKTUBHOM 3alllUThl, & UMEHHO - [E€HEPATOPa 3JEKTPOMArHUTHOrO myma. JlaHHOE ycTpocTBO
MacKUpyeT MH(GOPMATUBHBIA CUTHAJI CPEIX OIPOMHOTO KOJMYECTBA MOMEX, W HAWTH MOJIE3HBIH CHUTHAI
YK€ HEBO3MOKHO.

2. Iopsinok BbINOJIHEHHS J1a00PATOPHOIT paGoThI.

2.1. Ilooeomoexra Komniekca u ucciedyemoz2o cpeocmea k pabome

2.1.1. Yupasnsouryro [I19BM u u3MepUTenbHbli pubop HEOOXOAUMO COeMHUTE Kabeirem USB.

2.1.2. Tloakmo4uTh aHTEHHY «HyleBas aunoib» (Al117.3) k amamusaropy crnekrpa R&S FS300 c
nomortpio kabens A117.3 k pazpemy (8).

2.1.3. BKJIIOYHTH aHATM3aTOP CHEKTPA.

1.4. BxurounTh Ha UCCIIETYEMOM TEXHUYECKOM CPEICTBE MOHHUTOP TecT «3ebpay.

1.5. BamycTuTts yIpasisioNIyto MporpaMMy Ha MEPCOHAITLHOM KOMITBIOTEpE.

2.2. Tlowuck n uzmepenne [IDMU B aBTOMaTHYECKOM PEKUME H3MEPCHHI

2.2.1. Co3nanme 3TajoHa TECTOBOrO CHrHaia. JIusi mepexofa B IONYyaBTOMATHYCCKHH PEKHM
M3MEpeHHi BhIOEpUTE B MEHIO TJIAaBHOTO OKHa Mporpammbl MyHKT «M3Mmepenus - PydHoil pexxum» wim
HO)KMUTE COOTBETCTBYIOIIYIO KHONIKY OBICTpOro 3amycka. Ha skpane ynpapnstomeit [I9BM BeiBomuTcst OKHO
MOJIyaBTOMAaTHIECKOTO PEXUMa, ITOKa3aHHOe Ha puc. 2.1.

Ty s e i peni
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Puc. 2.1. OkHO NM0JIyaBTOMaTHYECKOTO peKrUMa



Haxwmure xuomky «llpuHsaTe». Ha nucriee OkHAa MOTyaBTOMaTHYECKOTO pEXHMMa H300paXKaeTcs
TeKyIllee ycpeaHeHne Tpeka crekrpa. [1o 3aBepieHnn ycpeHeHn KapTHHKA OCTaHABINBAETCSI.

Beikmounte Tect Ha MoHMTOpe W Haxwmutre «Tect BeIKmOYeH». Ha aucmiee  okHa
MOJyaBTOMATHYECKOTO PEKUMa OTOOpPAKAIOTCS B OJHOW CHUCTEME KOOpAHMHAT JiBa Tpaduka 4acTOTHOTO
criektpa (puc. 2.2): CHHUM IIBETOM C 3aIllOJHEHHUEM OTOOpa)kacTcs TpaduK CHEKTpa MPH BBIKIIOYCHHOM
TECTe, 3CNCHbIM IIBETOM - TpaduK CIEeKTpa NMpH BKIOYECHHOM TeCTe. bellbiM IBETOM C 3aloJIHEHHEM
MOKa3bIBACTCS TIPEBBINICHUE NIYMOB. Bce BHIMMBIC THKH «3€lIEHOTO» Tpaduka MOJUIekKAT aHAIHM3Yy Kak
«TOJTO3PUTEIHHBICY.

Tlonyassomamieckii pexum uzmepenui
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Puc. 2.2. I'paduku 9acTOTHOTO CIIeKTpa

Hccnenyiite Bce  BHOMMBIE THKH — «3eleHOro» rpaguka. Jlos  3TOro  mOABEAMTE  Kypcop
«MBIIIM» K BBIOPAaHHOMY IIMKYy, VYIEpXKHBas HaXaTol JIEBYI0 KHONKY «MbIIu». Ilpm sTom
BHU3Y MO/ JHCIJIeeM OTOOpaXkaeTCsi 3HAYEHHE 4YacTOThl, COBMECTHO C KypCOPOM  «MBIIIH»
nepeMeIaeTcss Mapkep JKeNToro I1Bera. HacTpouBIIMCHL Ha HYXHBIM TIHK, OTIYCTHTE JIEBYIO
KHOTIKY «MbIIK». [loBepX OKHa TII0JlyaBTOMaTHUECKOIO pEXKHUMa BBIBOJAUTCS OKHO IPOCMOTPA
nuka (puc. 2.3).

Homersarmiii yposers, ob 0 Passeprxa, mc 10 Nonoca, xfu 13

Brecru rea o TaGnuuy

Coxparumn kax 3Tan0H

Orvasearoch

Yacrora 20007 Mlu

Puc. 2.3. Ocumiutiorpamma curaana, J1eEMOAYJIMPOBAHHOTO MPU MOMOIIHA U3MEPUTEITBHOTO
npubopa

Bximiodas v BEIK/IIOYAS TECTOBEIN PEXKUM pa6OTBI HUCCICAYEMOI'0 TCXHUYCCKOTO CPpCACTBA U Ha6moz[a;1
3a OCI_[HJIJIOFpaMMOﬁ, YCTAHOBUTEC, NPUHAAJICIKUT JIM NJAHHOC U3ITYUCHUC TapMOHHUYCCKUM COCTABJIAOIINM
TECTOBOI'O CMI'HaJjIa. HpI/I O6Hapy)KeHI/II/I TECTOBOI'O CUI'HaJia



CIEeNyeT COXPaHUTh €r0 Kak JTalloH, Ha >KaB Ha KHOMKY «COXpaHUTh KakK 3TajlOH» OKHa MPOCMOTpa
nuka. CoxpaHHuTe B CO3JaHHYIO MTAIIKy CO CBOUM HOMEPOM T'PYIIIIHL.

2.2.2. KOHTpOIb dJIeKTpOMAruuTHoi o6cranosku (OMO)
BBIKIIFOUMTE TECT HA HCCIIELYEMOM CPEICTBE;

Jna  mpenBaputenbHoro KoHTpoiss OMO ciegyeT COCTaBUTh IPOTpaMMy  HCCIIEIOBaHMUS,
JUIS  3TOTO  BBIOEpUTE B MEHIO  TJIABHOTO  OKHa  mporpaMmbel  «YcrtaHoBku/IIporpamma
nccienoBannit». [lopepx rmaBHOTO OKHA IPOTPaAMMBI OTKPOETCSI OKHO TTapaMeTPOB

3 -
OKHO NAPAMETPOR HCCIBROTAHHR >'4
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Puc. 2.4 . OxHO mapamMeTpoB UCCIIEJOBAHUS

B Tabnume mporpamMmbl HCCIENOBaHWS, pPACMONOKEHHOW B BEPXHEH 4YacTH CTpaHUIIHI,
oTroOpaxkaeTcsi TOTOBasi K MCHOJHEHUIO mporpaMma. [lo ymomuanuro TaOimua COOEpXKHUT MPOTpaMMmy,
COCTABJICHHYIO IIpH INPOLUIOM 3alycKe ympapisiomeld mnporpamMel. CoTpuTe CTapyro Nporpammy
Ha)kaTHeM KHONIKH «MycopHas Kop3uHay. [y 5KOHOMUHN BpeMEHH IPOBEIUTE KOHTPOJIb B OKPECTHOCTSIX
4yacToT, KpaTHbIX 20MI'11 (s MmonuTopa Ha DJIT) mmm 60MI .

Ilocne 3anonHeHms nporpamMmal, BHECCUTC €€ B Ta6m/1uy Ha)kaTHeM KHOIIKH «BHecTH B Ta6m/1uy».

Haxxmute xnomky «Ok». IIporpamma aBTOMaTHUeCKH CKaHUPYET BBHIOPaHHBIA IWANa3oH U 110
3aBepLICHUU BbliaeT coobuieHne «llporpamma uccienoBanusi 3aBepiuieHay. lIpu 3ToM, pe3yibTaThl
CKaHMPOBAHUsI COXPAaHEHbI B COOTBETCTBYIOLINX BHIOPaHHBIX (aiinax IMO amsi KaKIoro 1uamna3oHa U ux
MOKHO HCIIONIb30BaTh JUI aBTOMATHYECKOTO IOHMCKA COCTABJSIIOIIMX TECTOBOIO CHTHajla IIpH
BKJIFOYEHHOM TECTE.

2.2.3. ABTOMATHYECKHMH IIOUCK COCTAaBJISIONIMX TECTOBOIO CHrHaia ABTOMATHYECKHH IMOUCK
TapMOHHYECKUX COCTABJIIOIIMX TECTOBOTO CHUTHANA IO 33JaHHOMY OTaJOHY MOXHO MPOU3BOIUTH
METOAOM OECTPOMYCKOBOIO KOHTPOJISI IO BCEMY IMana3oHy IMPOBEAEHUs CIel-HccieloBaHus, J100 B
OKPECTHOCTSIX YacTOT, KpaTHBIX TAaKTOBOM wyacTtore TecTa. [lyis 3KOHOMHUM BpeMEHH NpPOBEIUTE
HCCIIEIOBAHNE B OKPECTHOCTSIX 4acTOT, KpaTHbIX 20MI'n (mnst monutopa Ha DJIT) mmu 60MIn (s
monuTopa Ha JKK).

JlIsl IoucKa COCTaBJIIOLIMX TECTOBOTO CUTHAjIa CIIEAYeT 3allOJHUTh IIPOrpaMMy HCCIIEJOBaHHM.
Jia 3TOr0 JOCTaTOYHO 3aMEHUTHh BUJ HCCIENOBAaHMM BO BCEX 3allOHEHHBIX CTPOKaxX TaONHIbI Ha
«M3mepenne [I9MUHy;

[locme 3amonmHeHHWA  TPOTpaMMBl  HCCIEAOBAaHUS  3arpy3uTe JTaloOH, HaWJCHHBIM B
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Puc. 2.5. Dranon tecroBoro curaaiza Moautopa Ha DJIT

PaccuuTaiite moporoBelii K03 PUITUEHT KOPPENSINY, HAXKaB Ha KHOTIKY «PaccuuTarhy, Mociie 4ero
MOSIBUTCSI CIIEAYIOLIee OKHO (puc. 6).

Bribepure B MEHIO TTIaBHOTO OKHA MporpaMMbl MyHKT «M3mepenus Crapt», nmmb0 HakMUTE
COOTBETCTBYIOIYIO KHOIKY OBICTporo 3amycka. IIporpaMma HauHeT CKaHMpOBaTh AMAIa30H, BHIIEJATH

[UKH, OPEBBILIAIONIME HA 33aJaHHOEC 3HAUYCHHE YPOBEHb ILIYMOB IpPU BBIKJIIOYEHHOM TecTe (eciu
ucnonsdyercs ¢aitn OMO).

JleMonymMpoOBaHHBIH CHTHan OyAeT CpaBHHMBaTbCS C OTAJIOHOM UM TMPH  NPEBBIIICHUN
KO3 PULIMEHTOM KOppesiIuy 3aJaHHOTO IOpOra, 3HAU€HHE 4acToThl OyneT 3aHeceHo B Tabmumy. Ilo
3aBEPILICHUY CKAaHUPOBAHMA BBIIAETCS COOOIIEHNE «BBIKIIOUNTE TECT Ui U3MEPEHHs YPOBHEH LIIyMOB» U

MporpaMMa BHITIOJIHUT HEOOXOnuMbIe neiicTBus. B koHIe paboTel Beimaercs coobmeHue «lIporpamma
HCCJIEOBAHNN BBIIIOJIHEHAY.

Ilo 3aBepumieHMHM  aBTOMATHYECKOro  ImoWcka w/mnu  u3Mepenuss [IOMHH  moxHO
MIPOKOHTPOJIUPOBATH NMPABHIBHOCTh OOHApYKeHHUs. ISl 3TOro LIETKHUTE «MBIILBIO» 10 JIF000H CTpoKe
TaOIUIIBI 0OHAPYKEHHBIX YAaCTOT IVIABHOT'O OKHA YIPABIIAIOLIEH IPOrpaMMBbI.

Ha ocHOBHOM jmcIuIee TJIIaBHOTO OKHA MPOTPaMMbl OyZeT O0TOOpakaThCsi B pealbHOM BpEMEHU
OCLAJUIOTpaMMa JIEMOJYJIMPOBAaHHOIO CHUTHAlla Ha JAaHHOW dYacTtoTe. Bkimrodasd M BBIKIIOYAs TECT Ha
HCCIIEAyeMOM TEXHHUYECKOM CpEACTBE M HaOmonasi 3a M3MEHEHUSIMH (HOPMBI OCLHMIUIOTPAMMBI, MOXKHO

ATMATATE RETROT O TIATHA TTANMCTIAATIT TATITTATA TInTUITATTING 7 AAATmADTarATITm s manmanara curmama R emvaae
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Puc. 2.6. Pacuet moporoBoro ko3¢ uiirenTa Koppeasiiu



2.3. Pacuem 30H pazee000cmynHocmu ¢ NOMOWbIO pAcYemHOl NPOZPaAMMbl

2.3.1. s 3amycka pacdyeTHOM MPOrpaMMBI CIIEAyeT BHIOpaTh B MEHIO «IIyCck» COOTBETCTBYIOLIMI
SIPTIBIK VUTH BBI3BATH MICTIOMHAEMBIN (aiiil, Ha KOTOPBIM CChUTAETCS MJAaHHBIA SIpIbIK («JlereHmay).

2.3.2. list TOTO, 4T00BI 3arpy3uTh JaHHBIE H3MEPEHHUI U3 (aiiia B paCYETHYIO TIPOTPAMMY HYXKHO

BBIOpaTh B MeHIO «Daiim» myHKT «OTKpBITEY. [losiBUTCS
CTaHIApTHHIA Juanor oTkpbiTus ¢aitoB Windows. [lanee mosb3oBatens JODKEH yKaszaTh (aitn, B
KOTOPOM COJep)KaTcsl JaHHbIE HM3MEPEHUH Ui pacueTa, MOJy4YeHHBIE NpH PadoOTe yMpaBisioIeH
MpOTrpaMMBbl, U HaXXaThb KHOMKY «OTKpBITE». B ciiyuae mpaBuibHON CTPYKTYpHl (aiina B mons paboueit
tabmuubl «F, MI'm», «U, n1b» u «wm, nb» 3arpy3stcs 3HaueHHs 4acTOTHI, YPOBHS OOHApy>KEHHBIX
KOMITOHEHT TECTOBOI'O CUTHAJA U YPOBHS LIyMa.

2.3.3. Jlns 3anoiHeHWs] YCJIOBHN pacuera CIeAyeT BbIOpaThb B MEHIO «YCIIOBHs» KOMAHIy
«3anonHuThy». [lonb3ysch OMUCAHHEM TpoIlecca 3aJaHWsl YCIOBHU Uil pacdeTa W3 MPeAbIayliei
7a00opaTOpHON pabOThI, 3aMONHHUTE YCIOBHUS, BBICTABUB OTHOIICHHWE CHTHA/IIYM M BCEX TpPeX
kareropuii 0,4.

2.3.4. Tlocme BHeceHWs W 3allOJHEHHS YCIOBHi, Haxmure M3mepenus-Crapr. IIporpamma
paccunTaeT 30HbI Pa3BEAIOCTYITHOCTH.

2.3.5. Tlocre Toro, KaK MporpaMMa BBITIOIHAT PacyeT U3MEPEHUs, Hy)KHO COXPAHHUTh Pe3yJIbTaT B
Microsoft Word ¢ momomipto kHONKH ObicTporo gocryma (mokyment Microsoft Word nomken ObITh
OTKPEIT).

TpeGoBanus k oT4eTy
OdopMuTh OTHET 0 TIpOAETaHHOH paboTe.

B otuete IIPUBECTU: Ociib pa6OTI)I; 3aJaHKC Ha BBIIIOJITHCHHEC pa6OTI)I; IMopsAaA0K

IMPOBCACHUSA pa6OTI)I; ITPOTOKOJIbI I/ICCJ'ICI[OBaHI/Iﬁ B aBTOMATUYCCKOM U I10JIYaBTOMATUYCCKOM PCKUMaX.
CpaBHI/ITI) PE3YIbTATHI. CILCJ'IaTI) BbIBOABI U OTBETUTH Ha KOHTPOJIBHBIC BOIIPOCHI.

KoHnTposbHbIe BONPOCHI
1. Kak pemaercs npoGiieMa BbieIeHHs HHOOPMAIIMOHHBIX M3Iy4eHUi?
2. Jlns 4ero HeoOXOAUM 3TAJIOH TECTOBOTO CUTHANA?

3. Kakum 00pa3oM NpPOMCXOJUT CPaBHEHHE OOHAPYKEHHOIO CUTHajla M o0pasa A3TaJOHHOTO
curnaia?

4. 3auem HEOOX0aUM KOHTPOJIH IMO?

B I rrnvireer camnvsrrn smvr v rrria T T A TITA oy TTiA ATA AR F2 FA YT ARTS A T A TTia ATYAT A vy vvma s acmavrrea TIANATITTO

PaGora ¢ nureparypoii:
PexomeHayemble HCTOYHUKY HHpopManuu (Ne HCTOUHUKA)

OcHOBHas /lononHuTeNnbHAs Mertoauueckas NHTepHeT-pecypebl
1 1-2 1-3 1-3
OneHoYHBIE CpECTBA: OMYEem.




JlaGopaTopHasi pagora Ne 13-14

Tema: ['eHepaTOpBbI ICEBAOCIYYaHBIX IIOCIEI0BATEIILHOCTEH.
Leapb padoTsi:
®  M3YYUTHh CTATHCTHUYECKHE TECTHI, MpeMIOKeHHBIE cTanaapToM FIPS 140-1;
e u3yunTh HpuHOUIE (opmupoBanus [ICU Ha ocHoBe nuHeitHOTO KOHTpy3HTHOTO TeHeparopa (JIKD) m
JTMHEHHOTO peKyppeHTHOro peructpa (JIPP);
® O3HAaKOMHUTBCS C TPUMEPOM MpakTuieckoro ucmonszoBanusi JIPP nmns ¢opmupoBanus [ICII B cucremax
MOOWITHFHOM CBSI3U.
Ilopsinok BbInoHeHUs PadoThI
- O3HAKOMHTCS C IPEJCTABICHHBIM MaTEePUATIOM;
- OTBETHTH Ha KOHTPOJBHHBIE BOIIPOCHL;
- 0(hOPMUTH OTHUET.

1. O6mme TpeOOBaHMS K TeHEPATOPAM KJIKHYEBbIX JAHHbIX
be3zonacHOCTh 1F000T0 KPUNTOAITOPUTMA OIIPEEIISETCS, B IEPBYIO OU€pEe/ib, HCIIOJIb3YEMbIMH KITFOYEBBIMH
naHHbIMU. KiTroueBble JaHHbIE TOJKHBI OTBEUaTh ONpeAeNIEHHOM cucTeMe TpeOOBaHUM, 3aBUCAIICH KaK OT TUIa
KPUNTONPeoOpa3oBaHUH (CHMMETPUYHBIX WIIM HECUMMETPUYHBIX ), TAK M OT CHEIU(PUIECKIX CBONCTB
HCIOJIb3YEMOTO KPUIITOTpaduuecKkoro cpeactBa. Xots psija TpeOoBaHUil siBiseTCs 00UIeMIPUMEHUMBIM (HaIIpUMeEp,
J0CTATOYHAs JJIMHA KJIH0Ya, CIIy4alHOCTh, PABHOBEPOSITHOCTD U T.I1.).

Paccmotpum kpatko ocHoBHbIe cBoiicTBa JIPP u JIPIIM (Ha nepuone).

1) ®yukumonuposanue JIPP (dacto o6Gosmauaror kak <M, f(X)>) (cymectByromme norudeckue 0OpaTHBIE CBS3H)
OJIHO3HAYHO OIPEAEIIAETCS UCTIOIb3yeMbIM 00pasyrommym mojuaomoM T (X) :
fX)=Cm-X"+Cm-1-X"" 1+, . +c2-x?+c1-x1+1, f(x)eZ2[x], (2.1)
311€Ch M — crapiast CTeneHb NOJNHOMA;
Ci — uncnennsle koddpuuments (Ci €{0, 1}, co = 1).

2) Tlepuox JIPTIM (JIMHEHHON peKYPPEHTHOM MOCIIEI0BATEIBHOCTH MAKCUMAIBHOTO ieproaa) 1 = 2™ — 1.

JIPTIM Mo3eT GBITh IOJTy4€Ha TOJIBKO MPH MCHIOIB30BAHMH IIPUMUTHBHOTO 06pasyromero nomunoma f (X) . B
MIPOTUBHOM ClIy4yae mepruo GopMUpyeMoil ocae10BaTeIbHOCTH OyAET 3aBEIOMO MEHBILIUM.
3) Paccrosnue equHcTBEHHOCTH paBHo |0 = 2 - M (rge M — creneHs NOIMHOMA).

To ectb 3axoH ¢ynkuuonuposanusi JIPP (Bux oOpasyroiero noimHomMa) MoXXeT ObITh OJJHO3HAYHO BOCCTAHOBJICH 110
2:M Ge301MKMO0YHO TIOTYYEHHBIM TIOPSI/] PACTIOIOKEHHBIM CUMBOJIaM. DTO U CIEAyIolee (CBI3aHHOE C HUM) CBOWCTBO
SIBJISIIOTCSL OCHOBHBIMU HefocTatkaMu JIPP, 13 — 3a KOTOpBIX OHM HE MOTYT MCIIOJIb30BaThHCS B U30JMPOBAHHOM BHJIE B
kauectse ['KIIL.
4) CrpyxrypHnas ckpsitHOCTh S¢ = lo/ T =2-m/(2™M-1).

To ecThb cTpyKTypHas CKpeITHOCTH 17151 JIPP nocrarouno Huskas — 3axoH ¢yHkimonnposanus JIPP nerko
packpbIBaeM.
5) KommuectBo Hyseii (Ha nepuoze JIPTIM) Ha oyun MenbIne komruectsa exuani; 2™~ — 1 n 2™~ cooTBercTBenHO.
6) JlMHAa MaKCHMAlIbHOI cepuy M3 €U — M, u3 Hyneid — (M — 1).
7) CBoiicTBa TceBAOCTyYaitHOCTH: 13 00IIero KoandecTa cepuii Ha nepuoze JIPTIM

1/2 Bcex mmin umerot aivHy 1;

1/4 — nnuny 2;

1/2K— gmny k.
8) Ha nepuone JIPTIM no ogHOMy pa3y BeTpedarores Bee M — paspsaanbie komOunanmu ot 1 10 2™ — 1 (cBoiicTBo “okna”).
9) KommuectBo nzomopduzmos JIPIIM Nu =@ (T)/m (uecs @ (T ) — 3nayenune Gpynximu Diinepa) .

To ectb uist nauHo# crenenn M cymectByer N ¥ IPUMUTHBHBIX TOJIMHOMOB U, cootBeTcTBeHHO, N 11 JIPTIM,
OTJIMYAIOLIUXCS] TOHKOH CTPYKTYPOU M HE SBIISIOUIMXCS TUKIMIECKUMHU CABUTaMH APYT OTHOCHTENBHO Apyra (cM. Tadm. b.1).

10) Cymma asyx JIPTIM, oTiMYarOIIUXCsl TOJBKO MUKINYSCKAM CIBUIOM, Takxke sBisercs JIPTIM, oTnuyarorieiicss oT AByX
HCXOIHBIX TOJNBKO IUKJINIECKIM CIBUTOM.
To ecTh KOMOMHUpPOBaHKE (JJMHEHHOE) HECKOIBKHUX OTPE3KOB 01HOM U Toi ke JIPTIM He naet yBennyeHus

CTPYKTYPHOH CKPBITHOCTH.

B kauecTBe HAYAIBLHOTO COMEPKUMOTO perucTpa — 6uToB {Sm-1, Sm-2, ..., S1, S0} — 3amaercs cnyuainblii
(mceBmocmy4aitHbIi) TBOMYHBIA M — pa3psaHBINA BEKTOP (3aMpPEIIeHHON ABISETCS TOJIBKO HyJleBasi KOMOMHAIINS).

bur obpartHoii cBs3u JIPP (B coorBeTcTBHH ¢ (2.1)) POpMHpYETCS COMIACHO CICAYIOIIEMY COOTHOLICHHIO:



SE!

Co-Sj=®CSjx jzm,

rae Sj— conepkuMoe sUeeK perucTpa;

Ci — K03 GHIIHEHTHI 00pa3yIoIIero mojauHoMa (mpudem Co = 1).

2.CTaTucTHYECKHE TECThI AJIsl TEHEPATOPOB CJAYYAHHBIX YHCeJl, ONMCAHHbIE B CTAHAAPTaX
FIPS 140 - 1 u FIPS 140 - 2
PaccmarpuBaemsrii ctangapt FIPS 140 — 1 [Ommoka! McTOYHMK CCHIJIKHM He HalIeH. | peKOMEHIyeT s
OIIEPAaTUBHOTO TECTUPOBAHHUS MOCIe0BaTeIbHOCTEH, hopmupyeMbix HekoTopbiM I TICIIT (rereparopom
MICEBI0CTYYailHBIX MOCIEI0BaTEIbHOCTEH) UCTIOIB30BaTh 4 TecTa. [Ipu 3TOM 17151 MpoBeACHNS TECTUPOBAHUS
Tpebyercst OuToBast crpoka muHON 20 Thic. 6uT. [Ipu 3TON AJIMHE UCCIeAYEMOU MOCIeI0BATETILHOCTH JOITYCTUMBIE
MHTEPBAJIBI ISl CTATUCTHK, BBIYUCIIEMBIX IO KK/IOMY U3 TECTOB, 33JJal0TCS B IBHOM BHUJI€ (TO €CTh HET
HE00XO0AMMOCTH MPEABAPUTEIHHO BHIOMPATh COOTBETCTBYIOIINE YPOBHU 3HAUUMOCTH). PaccMoTpuM Kpatko
MIpEeAJIaraeMble CTAHIAPTOM TECTBHI.
B crannapre FIPS 140 — 2 [Oum6ka! UcTounnk ccbluiku He HaiineH., Ommoka! McTOYHUK CCHLIITKH He
Hali/leH. | 111 YMEHBIICHHS BEPOSITHOCTH MPUHATHS OLIMOOYHOTO pelieHus: ObUIH MepecMOTPEHbI (cesanbl 0osee
KECTKUMU) JOIYCTUMbIE UHTEPBAJIBI JUIsl KAKJ0T0 U3 CTATUCTUYECKUX TECTOB.

MonoOUTHBIN TecT (YACTOTHBIH TECT).

B nccrnemyemoii mocneoBaTebHOCTH KOJMYeCTBO eTMHUYHBIX OUT N 1 (M KosimuecTBO HYyNEeBbIX OUT N o) TOJDKHO
HaxOJIUTHCS B CIEIYIOLIEM UHTEPBAJIE.

FIPS140-1| 9654 < N1< 10346
FIPS140-2| 9725 < N1< 10275
IMokep — Tect (0,10YHBIH TECT).
[To uccnenyemoii mocnea0BaTEIbHOCTH MOJACYUTHIBACTCS CIASAYIONIAs CTATUCTHKA:

m
oM | 2 2
Xs=—| 2 nj |- K|,
K |i=1
riae M —IJIMHA TT0ICYUTEIBAEMBIX HEIEPEKPHIBAIOIINXCSI

HO/INIOCIICIOBATEIBHOCTEH (17151 JAHHOTO CTaHIapTa MPUHITO M = 4);
N | —KOJMYECTBO MOSBJICHUI MOIOCIEIOBATEIILHOCTH | — TOTO THITA
IIMHEL M (1 M = 4 cymectByer 2™ = 24 = 16 TUIIOB MOANOCIEN0BATEILHOCTEN);
k—  ofmiee KOIM4eCTBO HEMIEPEKPBIBAOIIMXCS
MO/IIIOCIIeI0BATEIbHOCTEH TMHBI M (17151 manHoro cranaapta K =20 000 /4 =5 000).
3HaYeHHe MOTYYeHHON CTaTUCTUKH X 3 JIOJDKHO HAaXOAMTHCS B CIENYIOIEM HHTEpBAJIE.

FIPS140-1| 1.03 < X3 < 57.4
FIPS140-2 | 2.16 < X3 < 46.17
Tecr cepui.

Cepueii CUUTAIOT MOIOCIIEI0BATEIEHOCTD UCXOIHON TTOCIIEIOBATEIFHOCTH, KOTOPAsi COCTOUT U3 OMTOB OJTHOTO
tuna (1160 '0', 1u60 '1'), KOTOPHIM HE NPEAIIECTBYET U 32 KOTOPBIMU HE cielyeT OUT TOTo ke THUIla

(‘0" wim '1' COOTBETCTBEHHO).

B nanHOM Tecte Ais MccaeyeMoi mocae10BaTeIbHOCTH MOICYUTHIBAETCS KOJTMUECTBO €IMHUYHBIX Si U
KOJIMYECTBO HyJeBbIX Zi cepuit ymHbl | (1 <1< 6, cepun OonplIel AIMHBI B TAHHOM TECTE PACCMaTPHBAIOTCS KaK
CepHH JTHHEI 6).

Tect cepuii cunTaercs ycremHo npoiIeHHbIM, eciii Bce 12 moacuntaHHbix 3HayeHus (Sin Zi, 1 <i1<6)
MPHUHAIIEKAT COOTBETCTBYIONIMM WHTEPBAJIaM, TPUBEICHHBIM B CIIETYIONIEH TaOIuIIe.

Jnuna cepun 1 2 3 4 5 >6
Homnyctum | FIPS 140-1 | 2 267 — | 1 079 — | 502 - 748 | 223 - 402 | 90 - 223 90 - 223
BIE€ qUa- 2733 1421
1a30HbI FIPS 140-2 | 2343 - | 1135 | 542-708 | 251-373 | 111-201 |111-201

2 657 1365

TecTt MakCcHMAIbLHOM JJIMHBI CEPUH.
Tect cunTaercs ycrneumHo NpoiIeHHbIM, €CIIU B UCCIEAYEMOI ITOCIEI0BATENIBHOCTH HE CYLIECTBYET CEpUI AJINHOM
34 u Gonee.
Ecnu X014 OB1 OJJMH U3 PACCMOTPEHHBIX TECTOB TEPIUT HEYyauy, TO UCCIeayeMas OCIeJ0BaTeIbHOCTD (a
cnenoBarensHo, u copmuporasmuii ee [ TICIT) He nmpoxoaut TectupoBanue. CTaHIapT PEKOMEHIYET B



KpUNTOrpaguueckux MpuaoKEHUIX ¢ BBICOKUMH TPEOOBAaHUSIMHU K YPOBHIO O€30MaCHOCTH BBIMOJIHATH 3TH TECTHI

MIPH KaXKJIOM 3aIyCKe TeHepaTopa ClydalHbIX (TICEeBAOCTYYaHBIX) OUT.

Crannmapt FIPS 140 — 1 gomyckaeT BO3MOKHOCTh 3aMEHBI BBIIIICOTTMCAHHBIX TECTOB AIbTCPHATUBHBIMU

BapHaHTaMu, 00ECIIEUNBAIOIIMMH SKBUBAICHTHOE (WM JTy4Illee) Ka4eCTBO IPOBEPKHU CIIyIaifHOCTH.
JlaGopaTopHasi padora Ne 15-16

Tema: JIuHEWHbII KOHTPY3HTHBIN U peKyppeHTHbIN reneparopsl 1ICII.
ean padoThI:
®  U3yYUTHh CTATUCTHYECKHE TECTHI, IpeIokeHHbIe cTannapTom FIPS 140-1;
e u3yuuTh NpuHOUIE (opmupoBanus [ICU Ha ocHOBe nuHeiHOTO KOHTpy3HTHOro TeHeparopa (JIKID') u
JMHEHHOTO peKyppeHTHOro peructpa (JIPP);
® O3HAaKOMHUTBCS C MPUMEPOM MpakTuueckoro ucmonszoBanusi JIPP mns ¢opmupoBanus [ICII B cucremax
MOOWIIHFHOHN CBSI3U.
Ilopsinok BbInoHeHUs PadoThI
- O3HAKOMHTCSI C TIPEACTaBICHHBIM MaTEPHAJIOM;
- OTBETUTH Ha KOHTPOJIBHBIE BOIPOCHI;
- 0OPMHUTH OTHYET.

JInHelHbI KOHTPY3HTHBIN IreHepaTop.
JIuHeHHBII KOHTPY?HTHBIN reHepaTop GOPMHUPYET OCIEA0BATEIHLHOCTD YHCEI COTIACHO BBIPAIKEHHIO

Xi+1=(a Xi+c)mod m,

rze &, C 1 M - mejovyucieHHble K03)QHUIreHTs.
JlnrHa neprona TMHEHHOW KOHTPYSHTHOH MOCIEeIOBATEIFHOCTH 3aBUCUT OT BhIOOpa K03 dunmenToB a, ¢ u M. [[nuna
nepuoja paBHseTca M Toraa, Kornaa

. C ¥ M eCTh B3aUMHO IPOCTHIMU YHCIIAMHU;
. b = a-1 kpatHo ymcTy P ISt TFOGOTO MPOCTOTO P, KOTOPOE €CTh JeTUTEIeM M;
o b xpartmo 4, ec m kpatHo 4.

Koaddurment ¢ moxet paBasiercs 0. B aToM cirydae moiydyiuM MyJIbTHIUTHKATABHBIN TaTIAK
Xi+1 = @ Xi mod m.
MakcuMaIbHO BO3MOXHBIH Tepro mpu C = 0 paBHseTcst A(M), T1e

A(2°) = 2°°2;
A(p%)=p*H(p-D);

Taxkoit meproa OyIeT MOJIyUeH, eCIIH:

o Xo ¥ M B3aUMHO MPOCTHIC YUCIIA;
. a — mepBOOOPa3HEII 3JIEMEHT 0 MOAYIIO M.
[Ipu BBIMOTHEHWH JTa0OPATOPHBIX PabOT MOXHO HCIONB30BaTh cieayromue napamerpbl mis JIKD (tabdmn.l), wmu
caMoCTOsITeIbHO chopMUPOBaTH HeoOXoauMbIe TTapameTphl. Onucanue JITK B Tabnuiie 1 qaHo B Takol mociie10BaTeIbHOCTH
LCG(m, a, ¢, Xo).

Tabmuma 1.
Onmucanne
Nma
RANDU LCG (2%, 65539,0,1)
MINSTD LCG(2%-1, 16807,0,1)
MINSTD-25 LCG(2%!-1, 1817129560,0,1)
ANSIC LCG(2%-1, 1103515245,12345,12345)
ANSIC-25 LCG(2%1-1, 788950093,2103497953,12345)
ANSIC-203 LCG(2%-1, 1471780181,1584727831,12345)
Short SIM1 LCG(2%, 74125,227623267,1)
Short SIM2 LCG(2%, 982525,227623267,1)
Fisman LCG's LCG(2%-1, 4,0, 1)
a = {599496926, 742938285, 950706376, 1226874159, 62089911, 1343714438}




SIMSCRIPT LCG(2°-1, 630360016,0,1)
URN12 LCG(2%, 452807053,0,1)

Hoaling LCG's LCG(2%-1, 4,0, 1)

a ={107831381, 1203248318, 397204094, 2027812808, 1323257245, 764261123}
L'Ecuer LCG's LCG(2%-1, 4,0, 1)

a = {1385320287, 4135813853202871385320287}

Iosryuyennst BIOOPKH 1mceBIOCTYyYaHBIX YK cen ¢ nomoubio JIKT
3anycrute nporpammy CLinCongGener.exe.

e B mome “Ilytp k ¢aiimy ¢ BeIOOpKOH~ yKaxkuTe aiis, Te A0DKHA OBITh COXpaHEHHas BHIOOpKa (BO3MOXKHAS

BKITIOYEHHS TIOJTHOTO WJIM OTHOCHUTENFHOTO MyTH B MMeHH (Qaiina). Ecnu ¢aiin yxke cymiecTByeT, ero coaep:kumoe

OyzmeT 3aMeHeHO HOBOH BBIOOpKOW ciy4aiHbIX umcen. Ecnu ykazaHHoro ¢aiina Her, on OyneT coznman. Haxae Ha

KHOMIKY “‘BpIOpath...” winm u3bpaB myHKT MmeHo @aiin/BeiOpats ¢aiin..., Bel mMoxere 3amaTe UMS C TOMOIIBIO

cTarnaptHoro nuanora Windows st Beioopa (aiina.

e B mone “Pa3mep BbiOopkn” ykakuTe pa3mep BHIOOpKH B Oaiitax (2500).
e B nonax “Ilapamerpsl JIKI™ 3agaiite mapaMeTpsl reHepaTOpa: MHOXKHUTENb 8, HAYaJbHOE COCTOSIHUE Xg, IEPEHOC C ,

MOJyJb M (IecATUYHBIE YMCIa, KOTOPbIE HAXOAATCS B AnanasoHe ot 1 no 2%2-1= 4294967295).

e Haxwmure KHONKY “3armyck’.

[Tocre BBITTONTHEHUS YKa3aHHBIX NEHCTBUI HAYHETCS TeHepalus BHIOOPKH. J[si cOOOIIEHMUs MONBh30BATENI0 O XOJE
reHepauuu OyJneT BBIBEJICHHOE OKHO HWHIUKAIMK, B KOTOPOM rpaduyYecKku oToOpaxkaeTcs yxke chopMHpoBaHHas 4acTb
BbIOOpPKH. [Ton MHIMKaTOpOoM HaxoauTcs KHomka “IIpepBaTh”’, HaXkaB Ha KOTOPYHO, MOKHO KOPPEKTHO MPEepBaTh FEHEPAIUIO
I0CJIe COOTBETCTBYIOLIETO MOATBepkKAeHus. Ecnm renepauus Obuia mpepBaHa, (aiin ¢ yxe COOPMUPOBAHHOW YaCTbHIO
BBIOOPKH OyJIET yAalieH.

WnaTepdeiic yTHanTHl pa3pemaeT COXpaHsITh pa3Mep BBIOOPKH, MyTh B UMs ¢aiia ¢ BRIOOPKOW, S3BIK HHTEpdeiica u
napameTpbl TMHEHHOTO KOHTPYIHTHOTO TeHepaTopa, UCIOb3yeMble B TEKYIIEM ceaHce paboThl. Ecim BBl XOTHUTE, YTOOBI ATH
napameTpbl OBUIM JOCTYIHBIE B CIEAYIOLIEM ceaHce paboThl, yoeaurech, uTo B MeHIO Hacrtpoiika/CoxpaHuTh OTMEUCHHBIH
COOTBETCTBYIOLLUU MapameTp.

st okoHUaHHS PadOTHI C YTHIIMTOM HAXKMUTE KHOTIKY “Bbrxoa” wim BeiOepute myHKT MeHi0 Daiin/Beixon. [Tpu aTom
oTrMeueHHble B MeHI0 Hactpoiika/CoxpaHUTh napameTpbl OyAyT COXpaHEHHBIE U 3arpyKEHBbI B CIEIYIOLIEM ceaHce padoThl.

JInHeliHbIil pekyppeHTHbIi peructp (JIPP).

JIPP B 0COGEHHOCTH YacTO MCIOJB3YIOT JJIS MOJyYeHHUs MCeBAOCIydaliHbIX mocienoBaTenbHocTel. JIPP mpocroe B
peanu3anun, HeA0POroe yCTPOUCTBO, CIOCOOHOE (POPMHUPOBATH MTOCIIEI0BATENILHOCTH U 00ECIIEUNTh TaKUe TPeOOBaHUS KakK:

o OonbiIol pasMep aHcamOns IOCIEAOBATENLHOCTEH, (HOPMHUPYEMBIX HAa OJIHOI aJrOpUTMHYECKON
OCHOBE;

o ONTUMAJILHOCTh KOPPESIIMOHHBIX (PyHKIMKA B aHcamOIe;

o c0aJIaHCUPOBAHHOCTH CTPYKTYPHI;

o MaKCHUMaJIbHOCTb EPHOAA AJIsl JAaHHOM AJTMHBI PETUCTPA CABHTA.

JIPP npexcrasiisieT co00il perucTp caBura ¢ 00paTHBIMU CBSI3SIMH, 00BeTMHEHHBIMHU TI0 MOy to 2. Ero cTpykrypHas
CXeMa Ipe/ICTaBJICHa Ha pPUCYHKeE 1.

AA

A

Pucynok 1. CtpykrypHas cxema JIPP

OuepenHoe 3HaYeHUE, KOTOpoe hopmupytoTcs Ha Beixoae JIPP, ucuncnsercs mo popmyie



n
any1= @ ajhj,
j=0

rac @ - Oorepanus BbIYUCICHUA CYMMEI 3da MOJAYJIEM 2,

aj - cocrosHue j -To bury JIPP
h j - koadduumenT oGparHoii cBA3M.
Ipu srom 11 neouunoro JIPP aj, hj {0,1}.

KaxmoMy JTHHEHHOMY pPEKYPPEHTHOMY PErHCTpy JUIMHOM N paspsiioB MOXKHO COIOCTABUTH IOJMHOM OOPaTHBIX
ces3eit h(X) ¢ mBonuHbIME K03 DHUIIHEHTaMK BHIA

h(X) = hyx" +hy X"+ ..+ lyx+hg,

npuaem obsizatensHo hy =hy =1.

Ecau momuaoM h(X) - NPUMHUTHBHBIA, TO [UIMHA MOCIIEAOBATEIbHOCTH, KOTOpas renepupyercs JIPP,
MaKCUMaJbHasl U PaBHAETCSA

HeoOxonuMo yuuThIBaTh, YTO B YHCTOM BHJIE IUHEHHBIE PEKYppEHTHBIE IOCIEI0BATEILHOCTH HE
WCIIONB3YIOTCA U3-32 HHU3KOW CTPYKTYPHOM CKPBITHOCTH C(OPMUPOBAHHBIX TMOCienOBaTeabHOCTeH. [l
MOBBIIIEHUS] CTPYKTYPHOU CKPBITHOCTH UCIOJIB3YIOT:

. KOMOWHHUPOBaHUS HecKoIbKuX JIPP;
o HeNMHEHHbIe (YHKIINHA B 00PaTHOM CBSI3U PETHCTPA;
o HEJIMHEWHYIO JIOTUKY U GHIBTPALIMIO COAEPKUMOTO PErHCTPA.

B kauecTBe monmHOMa 151 1AOOPATOPHBIX pab0OT PEKOMEHIYETCS UCTIONIL30BATh CISAYIOIIUE TOTHHOMBI

Tabmuma 2
X20+X3+1 X41+X20+1
X0+ x°+1 XM+ x3+1
X3+ x3+1 X2+ x"+1
3+ xB + 1 52 + x4 + 1

HOJIy‘IEHI/Iﬂ HCCBHOCquaﬁHbIX qyuceJ U3 JUHEHHOro PEKYPPEHTHOI'O perucrpa

3amyctute nporpammy CLRRGener.exe. B oxne “I'eneparop na JIPP” 3anaiite cnenyromniue mapameTps:

e B mone “Ilyts k aiiny ¢ BeIOOpKOI™ ykaxxuTe (aiii, rie AomKHA OBITh COXpaHeHHas BeIOOpka. Ecim daiin
YK€ CyIIECTBYET, €ro cojepkanue Oyner 3aMeHeHO HOBOH BeIOOpKOit. Eciin ykazaHHOro (aiina HeT, OH OyaeT
co3nan. HaxaB kHOTKY “BwIOpath...” nnm u3bpaB myHKT MeHio Daiin/BreidpaTs daiin. .., Ber Mmoxere 3anaBaTh
UM C TIOMOIIBIO CTaHaapTHOTO auanora Windows st Beioopa (aiina.

e B rpymnmne napamertpsl nonuHoma (Tpunoma) JIPP 3amaiite B monsix “nl” u “n2” ero ko3¢ dunments! nl u n2
(k03 PUIMEHTBI TOHKHBI HAXOMUThCS B IpaHuiax ot 3 g0 999 crenenu). Ilorom BeIOEpHUTE HadaabHOE
3anonHeHue JIPP: Bcemu envHuniaMu oTMeTUB moiie “Bee enuHuib”, 0JHON enuHULEl B MIaIIeM pa3psae U
JIpYTHX HYJISIX, OTMETHB 1oJie “O/iHa eIMHuIa, Bce HyIH WM ciaydaiiHoe, OTMETUB moje “CiydaiiHoe”.

e B none “Pa3smep BBIOOpKHM” ykakuTe pasMep BbIOOpku B Oaiitax (2500). I'enepaunsi 60dbIIMX BBIOOPOK
MOJKET 3aHATh 3HAUNTEIIEHOE BPEMSI.

e Haxmure KHOTIKY “3arryck’.

[locne BBIMOMHEHUS yKa3aHHBIX ACWCTBHI HAa4dHETCS TeHepalus BBIOOpKH. s cooOmIeHMs MOJIb30BaTeNss O XOIy
reHepauuu OyJneT BBIBEJICHHOE OKHO HMHIWKAIMM, B KOTOPOM TrpaduyecKku oToOpaxkaercs yxe chopMHpOBaHHas 4acTb
BbIOOpPKH. [lof MHAMKATOPOM HaXOAWUTCS KHOIIKA MPepBaTh, HAKaB KOTOPOE, MOKHO KOPPEKTHO MPepBaTh F€HEPAIHIO TTOCIIE
COOTBETCTBYIOIIET0O MOATBepkAeHMs. Eciau renepanust Obuia npepBaHa, ¢aiin BeIOOpKH He OyAeT co3aH.

st okoHUaHHS PaOOTHI C YTHIIMTONW HAXKMUTE KHONIKY “‘Bbixox” wim u3bepure myHKT MeHto Daiin/Beixo.

ApXHMBATOPBI KAK HCTOYHHUK IICEBIOCTYYANHBIX YHCEI.



B naboparopHbIx paboTax, A CpPaBHEHMsI PE3yJIbTaToB, KaK MCTOYHHMK IICEBIOCIYYaWHBIX YHCEJI MOXHO
ucrnonb3oBaTh nporpammbel cxatus: ARJ, RAR, ZIP u gp. [punoun pa®oTel apXWBaTOPOB OCHOBAaH Ha yIAJCHHH
m30bITOUHOCTH. B o0mem ciydae Ha BBIXOJE apxuBaTopa (opMupyeTcs O0e3u30bITOUHBIN (alim ¢ XOPOIIHMMH
CTaTUCTUYECKUMH CBOMCTBaMHU.

B nmaGoparopupix pabGoTrax MOXHO (GOpMHPOBaTH (ailibl JaHHBIX IyTEM CXKaTHs JIOOBIX JApYrux (ainos
apxuBaropoM. Kak ucxomuele (aiiBl MOXHO TakXKe HCIIONB30BaTh (ailbl JaHHBIX, MOJIYYEHHBIX C HCIOJIb30BAHHEM
anmapaTtHbix redeparopos, JIKI™ u JIPP.

CxeMbl IOTOYHOT0 M (PPOBAHUSA MCIIOJIB3YIOTCH BO MHOTHX IPAKTHYECKUX NMPHJIOKECHUSIX.
Hanpumep, B cucremax MoOWIbLHOIi cBsi3u ctanaapra GSM anroputm mudpoBaHus peun AS UCIoJIb3yeT
CJIOKEHHE 110 MOAYJII0 2 JaHHBIX (IIOCJIe COOTBETCTBYIOLIEr0 NMPeo0pa30BaHMs PevH B IBOMYHYIO
nocijenoarebHOCTh) U [ICII (mceBpocayyaiinasi moc/ie10BaATeIbHOCTD), KOTOPas BhIPA0aThIBAETCH TpeMs
JIJIP ¢ nceBaociayqyaiiHbIM TakTHUpOBaHUeM. B j1abopaTopHoii padoTre mo100H0i cxeMoii sIBJIsieTCSl TeHepaTop
IICII co cikaTuem.

Ha npuemnoii cropone IICII (ramma) cHUMaeTcs NOBTOPHBIM CJI0OKEHHEM 10 MOYJII0 2 ¢
NOCTYNAIIMM HA BX0J HM(PPOBHIM MOTOKOM.

IMpumep npakTHYECKH UCMOJIb3yeMoro B crangapre GSM norokosoro mmgpa A5/1
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Pucynok 2. Anroputm mudpoBanus AS5/1 crangapra GSM
W3 puc.2 BHAHO, YTO TeHEpaTop raMmbl MOTOKOoBoro mmdpa AS/1 coctout u3 tpex JIPP gmuner 19, 22 u 23 ¢
OTBOZAAMH  OOpaTHBIX  CBs3eH, COOTBETCTBYIOUIMX  INPUMHTHUBHBIM  MOJIMHOMaM, IIOKa3aHHBIM Ha  PUCYHKE
(xBHx T +x4x B x8 41 x2Hx0+x10+1; 44 x04+x%4x8+1).  Dro  obecmeuMBaeT MEPHOABI  BBIXOJHBIX

N 19 22 23
nocienoBarenabHocTeit ganueix JIPP, paBusie coorBeTcTBenHo 2 —1,2° —1,2° -1,

Bce Tpu peructpa HCcmonb3yroT NICeBA0CTyIaiHOE TAKTUPOBAHUE, KOTOPOE paboTaeT 10 CIEAYIOIEMY PaBUITY: OUTHI
¢ orBoja 8 mepBoro JIPP, a taxxe ¢ otBomoB 10 Broporo u tpethero JIPP, momaroTcst Ha Tak Ha3bIBAEMbIA MayKOPUTAPHBIN
anemeHT. [locnennuii BeijaeT Ha Beixoje 3HaueHue () win 1, B 3aBUCHMOCTH OT TOTO, TOABJISIETCS JIM Ha €ro BXoJax OOJIbIIe
HyJIel Win eAVHUL. J{aree BBIXO/ 3TOr0 MaXXOPUTAPHOTO JIEMEHTAa CPAaBHUBAETCS CO 3HAUEHHUSMHU BBIXOJIOB HAa TPEX OTBOAAX
JIPP ¢ nHomepamu 8, 10, 10 (koTopele mogaBaJuCh paHee Ha BXOJBI 3TOI0 Ma)KOPUTAPHOIO 3JEMEHTa), U Kaxasiid JIPP
MPOJIBUTAETCS] HA OJIMH TaKT TOT/Ia W TOJBKO TOTJA, KOTJIa CPABHUBAEMble OMTHI OKa3bIBAIOTCS OAMHAKOBBIMH. [lIndpyromias
raMMa (opMHpYyeTcs Kak CyMMa 1o MOAYJIo 2 BbIXxonoB Becex Tpex JIPP. Kitouom siBisitoTCsl HadanbHBIE 3ar0JHEHHST BCEX
JIPP, koTOpBIEC BBOJISTCS HA HAYaJIbHOM dTare 0e3 TICeBJOCITyYaifHOTO TAKTHPOBAHHUSL.

JlmHa KiTF09a OKa3kIBaeTCs , TAKMM 00pa3oM paBHOH 19+22+23=64 Oura.

Croiikocth mmppa A5/1
HpI/I pa3pa60TI<e 9TOI0 mnq)pa nmpeanojarajiocb, 4YTo OH 6yZ[€T HUMCTb BBICOKYHO CTOﬁKOCTL, TaK KaK KOJIUYECTBO €TI0

KIIIOYeH JIOCTATOYHO BEJIMKO, OJIHAKO NallbHEWIIHE WCCIIEJIOBAaHMUS, MPOBOJMBIIMECS HE3aBUCUMBIMU Kpunrorpadamu [ ]
MoKa3aly, 4To y 3Toro mudpa ectb cinadble ctopoHsl. O1Ha U3 HUX COCTOUT B ToM, uto JIPP, Bxoasiue B cocTas mudparopa
HUMEIOT Majible JUIMHBI, U O3TOMY OHH MOABEP)KEHBl HEKOTOPBHIM MOJU(HKALMAM CTATUCTHYECKUX aTaK, a TAKXKE aTakaMm Ha
OCHOBE OOMEHHBIX COOTHOIIIEHHUI MEXIy TpeOyeMbIM 00hEMOM TTaMSTH U BpEMEHEM aHaJIH3a.



B koHeuHOM HWTOTE, WCCICAOBaHUS, KOTOpHIE MpoBoamianch HaunHas ¢ 2000 roga (To €CTh MOYTH Cpa3y Ke IMOCIe
BBEJICHUSI 3TOTO CTAaHIApTa), MOKa3ald, YTO NaHHBIA MU(pP MOXKET ObITh “B3joMaH” ¢ Hcmoiab3oBaHueMm oOsryHOro I1K B
peaTbHOM BpeMEHH. Pe3ybTaThl STUX HCCIEAOBAHMM IS Pa3IMYHBIX THIIOB aTak MmoMenieHsl B Tabmmre 1.

Tuns! atak Bpewms Bpewms KonnuectBo Bpewms BckpoITHs
npeaBapuTenabHoi | mpuema | 73 Gb auckoB umdpa
00paboTKu TaMMBbI
242 1AKTOB 2 MuH 4 1 cex
248 LaKTOB 2 MHUH 2 1 cex
248 1aKTOB 2 cex 4 1 MuH

Ta6auna 1. Kpunroanaaus mumdpa A5/1.
Kak Bugno u3 nanHoii tabimubl, mudpp AS5/1 He 00JajaeT BBICOKOH CTOHKOCTBIO, a’Ke €CJIU OH
TaeTcsi aTakaM €O CTOPOHBI Henmpo(decCHOHAIBHBIX KPUNTOrpagos, HMEKIIHX B CBOEM PACHOPSIKEHUH JHIIb
aJIbHble KOMIIBIOTEPHI.
KoHnTposbHbIe BONPOCHI.

OOBscHuTe TIporiece hopMUpOBaHUS TICEBIOCTYIaHBIX YHcel ¢ ucronb3oBanueM JIKT .
O06psacHuTE Mporecc GOPMHUPOBAHUS MICEBAOCTYIAHHON MOCIIEI0BATEIHPHOCTH € UCTIONb30BanneM JIPP.
[osicHute CyTh MOHOOUTHOT'O TECTA.

[osicaure CyTh 6I09HOTO TECTA.

[TosicHuTe CyTh TecTa cepuil.

ITosicHuTE CyTh TECTa JJIMH CEPUI.

O0BscHHTE MPOoIECC 0TOOPA MCEBAOCTYyYalHbIX MOCIeaoBaTenbHocTed mo Fips-140.

OOmue TpeOoBaHUs K TeHEpaTOpaM KIIFOUEBbIX JaHHBIX

L oNook~wWdE

OObsicHHTE Tpoliece paboThl MOTOKOBOTO IUdpa AS/1.



JlabGoparopHasi padora Ne 17-18. « KoHTpo1b 3P PeKTHBHOCTH 3a1IUTHI peyeBoil
uHpopmManumn»
esab padoThi:
Lenpro manHO# mabopaTopHON pPaOOTHI SBISETCS Pa3OOPUYMBOCTH PEYH TOMYYEHHOH IIPH
nepexBaTe MHPOPMAIUK CPEACTBAMH PA3BEIKH MO MPSMOMY aKyCTHYECKOMY HIIH BHOPOAKYCTHYECKOMY
KaHaJIaM.

1. Teoperuueckasi yacThb

1.1. Pasbopuusocms peuu npu nepexeame uHpopmayuu cpedcmseamu pazeeoku no

NNAGIIN I ALVCMIIUDL TN AN 1 euﬁnnnvvﬂmuuaﬂvnmw AU

3amuTa aKyCTHIecKo# (pedeBoil) HHpOpMAINH SBISIETCS OJTHOW M3 BRXKHEUIIHNX 33/1a4 B 00IIEM
KOMIUIEKCE MEPOIPHUATHH 0 00ecTieueHIIO HH(POPMAITMOHHOM 0€301aCHOCTH 00BEKTa MITH YUPEKICHNUSI.

Jia mepexBara pedeBoil WH(GOPMAITUHN TpeanoiIaraeMblii "MpOTHBHAUK" (JUIO WM TPYIIA JIHUII,
3aWHTEPECOBAHHBIX B TOJNYYCHHH JAHHOM WH(OPMAIMHM) MOXET HCIONB30BaTh MIHUPOKHHA apceHal
MOPTATUBHBIX CPEACTB aKyCTHYCCKOH peueBOW pa3BE/KH, TMO3BOIIONIMX MEPEXBAThIBATH PEUCBYIO
HHPOPMAIIUIO 10 MPSMOMY aKyCTHUECKOMY, BUOPOAKYCTHUECKOMY, BIICKTPOAKYCTHISCKOMY M OMNTHKO-
AJIEKTPOHHOMY (2KyCTOONTHIECKOMY) KaHaIaM, K OCHOBHBIM M3 KOTOPBIX OTHOCSITCS:

* TIOPTaTHBHAs ammaparypa 3BYKO3aluch (Manora0apuTHbIE TUKTO(POHBI, MarHUTO(OHBI W
YCTpOWCTBA 3aIMCH Ha OCHOBE IH(PPOBON CXEMOTEXHHKH );

* HampaBJICHHBIE MUKPO(OHBI;

* JIIEKTPOHHBIE CTETOCKOIIEI;

* DJIGKTPOHHBIC YCTpOWCTBA IepexBaTa peueBO HMHGPOpPMalWHU (3aKIaJHbIE YCTPOHCTBA) C
JaT4YMKaMi MEUKPO(OHHOTO ¥ KOHTAKTHOT'O THUIIOB C TepeAayeil nepexBaueHHONH HHPOPMAaLUK 1O PajaHo,
onThuueckoMy (B HMHQpPaKpacHOM JAMana3oHe [UIMH BOJIH) H YJIBTPa3BYKOBOMY KaHalaM, CeTd
JNIEKTPONUTAHMSA, TeNe(OHHBIM JIMHUSM  CBSI3M, COCOUHUTENBHBIM JIMHUSIM — BCIIOMOTATENbHBIX
TEXHUYECKUX CPEACTB MU CIIEIHAIBHO MTPOJIOKEHHBIM JTHHUSIM;

*  ONTHKO-DJIEKTPOHHBIE aKYCTUYECKHUE CHCTEMBI U T.]I.

[TopratuBHas anmapaTypa 3BYKO3aIlMCH M 3aKJIaJHbIE YCTPOUCTBA C JAaTYMKaMH MUKPO(OHHOTO
thna (mpeoOpa3oBaTeNsiIMH aKyCTHYECKHX CHTHAJIOB, PACIPOCTPAHSIONIMXCS B BO3IYIIHOW M Ta30BOM
cpemax) MOTYT OBITh YCTAHOBIIEHBI MPU HEKOHTPOJIMPYEMOM TpeObIBaHWU (u3nveckux il ("'areHToB")
HETIOCPE/ICTBEHHO B BBIJEICHHBIX (3allMIIaeMbIX) NOMenleHusx. JlaHHas ammaparypa oOecneynBaeT
PETHCTPAIMIO PeYd CpeIHEel IPOMKOCTH NP yAAJeHHHM MUKpodoHa Ha paccrosHud a0 15.. .20 M oT
WCTOYHHKA PEUH.

DJIIEKTPOHHBIE CTETOCKOMNBI U 3aKJIA/IHbIE YCTPOMCTBA C NaTYMKAMU KOHTAKTHOI'O THIIA MTO3BOJISIOT
MepexXBaThIBATh PeUeBYI0 HH(OpMAIHIO Oe3 PU3NIECKOTO JOCTYIA "areHTOB" B BBIICIICHHBIE TIOMEIICHHUS.
[Ipu 3TOM NMaTYMKH 3aKIATHBIX YCTPONCTB HaWOOJIEe YaCTO yCTAHABIMBAIOTCS BOJIM3M MECT BO3MOXKHOM
YTeUKH peueBoil mH(MOpMaIrui: MUKPO(GOHHOTO THIA - B BBIXOJIaX KOHAWIIMOHEPOB M KaHAIAX CHCTEM
BEHTWISLIUN; KOHTaKTHOI'O THIA (mpeoOpazoBarenn BHOPOAKyCTUYECKUX CHTHAJIOB,
PaCIPOCTPAHSIONINXCS TI0 CTPOUTEITHHBIM KOHCTPYKIMSIM 3IaHUN, HHXKCHEPHBIM KOMMYHHKAITASM H T.II.)
- Ha HApY)XHBIX TOBEPXHOCTSX 3JaHMH, HA OKOHHBIX IPOEMax M pamMax, B CMEKHBIX (CIyKEOHbIX H
TEXHUYECKUX) TIOMEUICHUSIX 3a JBEPHBIMH TIPOEMaMH, OTPKIAIMHAMHA KOHCTPYKIIUSMH, Ha
MIEPEropoIKax, TPy0ax CHCTEM OTOILICHHS U BOJOCHAOKEHUS, KOPoOax BO31YyXOBOJOB BEHTHUIISIIIMOHHBIX
U JPYTHX CHUCTEM. OKCIEpUMEHTaJIbHBIC HWCCICAOBAHUS IMOKA3aJIM, YTO C HCIOJIL30BAHUEM JTaHHBIX
CPEICTB pa3BeIKH OO0ECIeYMBAETCS MEpexXBaT pPEYeBOH HMHQOpPMAIMM C BBHICOKHM KadeCTBOM Yepe3
OrpaKJarolye KOHCTPYKIIMH B JKEIe300€TOHHBIX 3aHusX depe3 1.2 ataxa, mo TpybonpoBogam uepes 2.3
ATaXka U MO0 BEHTWISLMOHHBIM KaHajaM Ha paccTostHuu 10 20.30 m.



[lpuMeHeHne Ui BeleHWsS pPAa3BEIKH HAMpPAaBICHHBIX MHKPOPOHOB M  ONTHKOIICKTPOHHBIX
(JTazepHBIX) aKyCTUYECKUX CHCTEM HE TpeOyeT NMPOHMKHOBEHUS "areHTOB" HE TOJIBKO B BEHIACICHHBIC U
CMEKHBIC C HUMU TTOMEIICHHS, HO U Ha OXPaHAEMYI0 TEPPUTOPHUI0 00beKkTa. Pa3Beika MOKET BECTUCH U3
COCETHUX 3J[aHHi WJIM aBTOMAITHH, HAXOASIIUXCS HAa aBTOCTOSHKAX, TPUJICTAIONIUX K 3/IaHUIO.

C HCIonp30BaHUEM HATIPABICHHBIX MUKPO(QOHOB BO3MOXKEH IMEPEXBAT peueBoil HHMopMarmu u3
BBJIETICHHBIX TOMEIICHWHA TPW HATUYAN OTKPBITBIX OKOHHBIX INpoeMoOB ((dopTouek wmin ¢pamyr) B
ycioBusix ropoja (Ha (OHE TPAaHCIOPTHBIX ITyMOB) Ha paccrosHmsx a0 50 M. 3a ropomom mpu
ONTUMAJIBHBIX YCIOBHSIX JANbHOCTH Pa3BEeIKH MOXeT cocTaBiaTh 10 80.. .100 m auem u mo 200 m B
HOYHOE BpeMs.

MaxkcuManbHasi JAIbHOCTh Pa3BEIKH C HCIOJIh30BAHHEM OINTHKO-3JCKTPOHHBIX (JIA3ePHBIX)
AKyCTHYECKUX CHUCTEM, CHUMAIOIUX WH(POPMAIHIO C BHYTPEHHUX CTeKol, cocTtaBiseT 150.200 meTpoB B
TOPOJACKHUX YCIOBUSX (HalWYMe MHTEHCHBHBIX aKyCTHYECKHX MOMEX, 3albUICHHOCTh aTMocdepsl) U 10
500 M B 3aropOJHBIX YCIOBUSIX.

3ammra akycTudeckoil (peueBoil) wuH(pOpPMALMK JOCTHraeTcs MPOEKTHOAPXUTEKTYPHBIMU
pEIICHUsIMU, TPOBEICHUEM OPraHU3alMOHHBIX W TEXHUYECKHX MEPONPHATHH, a TaKKE BBIIBICHHEM
AIIEKTPOHHBIX YCTPOUCTB MepexBara HHOpMAaIrH.

Hcronp30BaHne TEX WIM MHBIX METOIOB M CPEICTB ONPEIEIAeTCs XapaKTepUCTHKAaMH OOBEKTa
3aIIUTHI U anmaparypbl pa3BeAKH, YCIOBUSIMHU €€ BEICHUS, a TakKe TPeOOBAHUSIMH, MPEABIBISEMBIMU K
3¢ (HEeKTUBHOCTH 3alIUTHl aKyCTHYeCKOW (pedeBoi) WH(OpMAIMU, B KadecTBE IIOKA3aTelst OICHKH
KOTOpO# HanboJee yacTo UCHOMNb3YIOT CIOBECHYIO pazoopunBocTh W.

Kpurepun > dexkTHBHOCTH 3alUTHI aKyCTHYEeCKOH (pedeBoii) nHMOpMaliu BO MHOTOM 3aBUCST
OT IeJIeii, IpecIeayeMbIX MPU OpTaHU3alNH 3aIIUThI, HAIPUMEP:

* CKpBITh CMBICIIOBOE COZIEPKaHHE BEIYIIErocs Pa3roBopa;

* CKpBITh TEMATHKY BEIYILETOCs pa3roBopa u T.JI.

[Tpouecc BocnpusTHS pedr B IIyMe COMPOBOXKIAETCS MOTEPSMH COCTABHBIX JIEMEHTOB PEYEBOTI0
coobmenus. [ToHATHOCTh Pe4eBOro COOONICHUS XapaKTEPHU3yeTCs KOJMYECTBOM NPABHIBHO MPUHATHIX
CJIOB, OTPAKAIOLIMX KAYeCTBEHHYIO 00JIaCTh OHSATHOCTH, KOTOpas BEIPa)KEHAa B KATETOPUAX MOAPOOHOCTH
CIIPaBKH O TIEpeXBauYe€HHOM pa3roBOpe, COCTABIAEMON "areHToM".

HpOBeHeHHBIﬁ dHAJIN3 IIOKa3aJl BO3MOXHOCTb PAHKHUPOBAHHA IIOHATHOCTU IECPCXBAUYCHHOI'O
peaeBoro COO6I].I€HI/IH. s IMPAKTHUYCCKUX COO6pa)KGHPII>i MOKET OBITh YCTAaHOBJICHA HCKOTOpAasd IIKaJIa
OLCHOK Ka4Y€CTBa MEPEXBAYCHHOI'O pEUCBOI'O COO6I]_ICHI/I$II

* IlepexBaueHHOE peueBOE COOOLICHHWE COAEP)KUT KOJIMYECTBO INPABHIBHO MOHSTHIX CIIOB,
JOCTaTOYHOE JUIsl COCTaBJICHHS MOPOOHON CIPaBKH O COEPKAHNUHU IIEPEXBAuE€HHOTO PasroBopa.

* IlepexBaueHHOE peueBOE COOOLICHHWE COAEP)KUT KOJIMYECTBO INPABHIBHO MOHSTHIX CIIOB,
JOCTaTOYHOE TOJIBKO JUIS COCTABJICHHUS KPATKOM CIpaBKU-aHHOTALMH, OTPaXAaoLIel MpeaMeT, podiemy,
1€ U OOIIHIA CMBICT TIEPEXBAYSHHOTO Pa3rOBOPA.

* JlepexBaueHHOE peueBOE COOOIIEHHWE CONEPKUT OTHENbHBIE TMPABWIBHO TOHATHIE CJIOBA,
MTO3BOJISAIONINE YCTAHOBUTH MPEAMET Pa3roBoOpa.

* [lpu mnpocnymmBaniu (OHOTPAMMBI IEPEXBAUYCHHOTO PEYEBOTO COOOIICHUS BO3MOXKHO
YCTaHOBUTH (DAKT HAITMYUS PEUH, HO HENIb3s YCTAHOBUTD NIPEJMET Pa3roBopa.

B cootBerctBum ¢ TOCT P 50840-95 nonumanue rnepeaaBaeMoii peur ¢ OOJBIIAM HalpsiKeHHEeM
BHUMAaHUS, TIEPECTIPOCAMH U MTOBTOPEHUSIMHU HaOJIOAaeTcs MpH CIOroBoi pazdopumnBoctu 25 - 40 %, a
MIPU CJIOTOBOH pa300purBOCTH MeHee 25 % nMeeT MeCTO Hepa300pUMBOCTh CBA3HOTO TEKCTA (CPBIB CBA3M)
Ha NPOTSHKEHUU JIIUTEIBHBIX MHTEPBAJIOB BpeMeHH [3]. YUuThIBasi B3aMMOCBA3b CIOBECHOH M CIOTOBOM
pasbopunBocTH [4], MOXHO paccuuTaTh, 4YTO CPBIB CBS3M OydeT HaOMIOJaTbcs MpPU  CIOBECHOM
pa3bopunBocTu Menee 71%.



KpaTKO# CIIpaBKH-aHHOTALMK - TIPH CcJIOBecHO# pazbopumBoctu MeHee 40 - 50 %. Ilpu crmoBecHoM
paz6opunBocTi Menee 20 - 30 % 3HAUNTENHHO 3aTPYIHEHO YCTAaHOBJICHHE Ja)Xe MpeIMeTa BeAyIIerocs
pasroBopa, a mpu cioBecHoW pa3bopumBocTH MeHee 10 % 3TO MpakTHYECKH HEBO3MOXKHO JaXKe MpHU
HCIOJIb30BAaHUY COBPEMCHHOW TEXHUKU (DMITBTPAIH TOMEX.

[IpoBeneHHple MHOTOYHCICHHBIE HW3MEPEHHS W pacdeThl TOoKas3ald, 49ro 0e3 NpHUMEeHEHUs
CHEIMabHBIX METOJIOB M CPEACTB 3allUThl aKyCTHYeCKOW (pedeBoi) HMHQOpPMAIMH KadeCTBO
MepPEeXBaThIBAEMBIX CPEICTBAMH aKyCTHYECKOW pa3BEeOKA COOOIICHWH BIIONIHE JOCTATOYHO IS
COCTaBJICHHMS ITOJIPOOHON CIIPABKH O COJICPKAHUU MEPEXBAYCHHOTO Pa3roBoOpa.

Jnst  cHWXEeHUs pa30OpPYMBOCTH PEYM HEOOXOJWMO CTPEMHTHCS YMEHBIIHThL OTHOIICHHUE
"YpOBEHh pPEUYEBOr0 CHTHANA/ypOBeHb ImTyMa' (CHTHAJ/IIyM) B MeECTaxX BO3MOXKHOTO pa3MEIICHHS
JATYNKOB amlapaTtypbl aKyCTHYECKOW pa3BeJKH. YMCHBIICHUE OTHOIICHHS CHTHAI/IIYM BO3MOXHO
MyTeM WId yMeHbleHus (0caabaeHus) YPOBHS PEUEBOr0 CUrHana (RACCUBHbBIE MEmOoObl 3auiunvl),
WIM YBEIMYCHUS YPOBHS IIyMa (CO3JaHMSI aKyCTHUECKMX M BHOPALMOHHBIX IOMEX) (AKMUGHDblE
Memoovl 3auiumat).

1.2. Ocnabnenue akycmuueckux (peuesvix) cueHanos. 36yKousonsiyus CmpoumenbHbix
KOHCMPYKYuUil. 386YKOU30AYUSL OKOHHBIX paM. AKMUGHble Memoobl 3auumal.

OcnabneHne axKyCTHUECKMX (PEUeBbIX) CHUTHAJIOB OCYLIECTBISIETCS IYTEM 3BYKOH3OJLILIMU
MOMEIIEHUH, KOTOpasi HalpaBJIeHa Ha JIOKAJIN3alHI0 HCTOYHUKOB aKyCTHYECKUX CUTHAJIOB BHYTPHU HHUX.

3ByKOI/I30J'I$ILII/I$I OLICHUBACTCS BEIIMYMHOMN ociabneHus AKyCTUYECKOI'0 CUTrHaj1a U oOecreunBaeTcs ¢
IMOMOLIBIO APXUTECKTYPHBIX U HHXKCHECPHBIX pemeHHﬁ, a TaK)KE€ MNPUMEHEHUEM CIICHUAJIBHBIX CTPOUTEJIBHBIX U
OTACJIIOYHBIX MaTCPHUAJIOB.

B cnywae ecnm 3BykoW3OmSIIHA TIOMEIIEHHS He oOecreunBaeT TpeOyemoil 3¢ (heKTHBHOCTH
3amuThl MHQOpPMAIMH, TO JUIA €€ MOBBIIICHUS WCIOJB3YIOT CIEIHAIBHBIC 3BYKOIOTIIONIAIONINE
Marepuabl.

HauGosee yacTo npuMeHsFOT OOJUIIOBOYHBIC 3BYKOIOIJIONIAMOIINE MaTePHAIIbl B BUJC IJIOCKHX
T (omwmTtel "Axmurpan”, "Axkmant", "Cunaxnop", "Burumnop”, I1A/C, 11A/O, TII1-80, IIIIM, IIMM),
pacroyiaraeMple WJIW BIUIOTHYIO, WJIM Ha HEOOJBIIOM PACCTOSHHM OT CIUIOIIHOW CTPOMTENBHOM
KOHCTPYKIIUK (CTEHBI, TEPErOPOJIKH, OTPAXACHHS W T.M.). VICMONB3yIOTCS Takke 3BYKOMOTIOIIAOIINE
OOJIUIIOBKM W3 CJIOS1 MOPHCTO-BOJOKHUCTOrO MaTepHana (CTEKJSIHHOTO MM 0a3abTOBOrO BOJIOKHA,
MUHEpalIbHOW BaThl) B 3aIIUTHON 00OJIOUKE W3 TKAHW WIM TUICHKH ¢ MephOpPHUPOBAHHBIM TOKPHITHEM
(MeTamuIM4ecKuM, TUIICOBBIM U JIp.).

[ToBbIIIeHrEe 3BYKOM3OISAIINN CTEH M MEPETOPOIOK TOMEIICHHI TaKKe JOCTUTAETCSl YCTaHOBKOW
Ha paccTosHUH B 6.. .10 CM OT HUX OJHOCIIOMHBIX ¥ MHOTOCJIOHWHBIX (dallle JABOWHBIX) OrpaxineHuil. B
MHOTOCIIOMHBIX OTPaXXJICHUAX IEIeco00pa3Ho MOoAOMpaTh MaTepHAIbl CIOEB C PE3KO OTIMYAFOIIUMUCS
AKyCTHYECKUMH COTPOTHBIICHUSAMHY (HanpuMep, OETOH - TIOPOJIOH).

Jnsi CHWKEHHWS BEIMYMHBI BHOPAMOHHOTO CUTHANA MWCHOJB3YIOTCS MSTKUE NPOKIAAKH
(BHOPOM30IMPYIOLIME ONOPHI), KOTOPHIMH Pa3BS3bIBAIOTCS IPYr OT ApYyra pasjindHble Orpakaarolue
KOHCTPYKLHUH. B KauecTBe TakMX MPOKIIAI0K MPUMEHSIOT TBEPAYIO Pe3rHY, MPOOKY, CBUHEIL.

[Ipu 3ByKOMOTJIOMIAOIIEH OTAENKEe BHYTPEHHETO MPOCTPAHCTBA IMOMEIIEHUH MOXXHO JTOOHUTHCS
MOBBIIIeHHS 3ByKOu30isinuu Ha 10.15 nb, 4To B OONBIIMHCTBE CITy4aeB OKa3bIBACTCS OCTATOYHBIM JIJIS
obecniedeHus: TpeOOBaHUI 110 3aIlUTE.

Memz[y ITOMCIICHUAMMA 3HaHHI>i nu COOp}I)KeHI/Iﬁ opoxoaAuT MHOI'o TCXHOJOIMYCCKUX
KOMMYHI/IKaI_II/Iﬁ (TPY6BI TCIJ10-, TIa30-, BO}_IOCHa6)KeHI/I$I n  KaHaJlu3aluu, KabenpHAsg  CETh
3HepI‘OCHa6)KeHI/I$I, BCHTUIAIITMOHHBIC Kopo6a nu T.,Z[.). ILHSI HUX B CTCHAX M HNCEPCKPBITHUAX COOPY)KGHI/Iﬁ



3BYKOM3OJIALMSA OTBEPCTUH M TPOEMOB OOECTIEUMBACTCS MPUMEHEHHEM CHEIHaIbHBIX THIIB3,
KOpOOOB, IPOKIAIOK, TIIYIINTENEH, BI3KOYNPYTHX 3aMOTHUTENEH H T.]I.

Pa3Bsizka TpyOOTPOBOIOB JOCTUTAETCSl YCTAHOBKOHM B pa3phiB TPYOBI CHENHMAIbHBIX PE3HHOBBIX
BCTaBOK, KOTOPHIE MOTYT BBIIEP)KUBATh JaBIEHHE BOABI TernioneHTpanu. [Ipu atom cama Tpyba momkHa
OBITH BUOpOpa3BA3aHA OT KOHCTPYKITUH CTEH U IIEPETOPOJIOK, Yepe3 KOTOPHIE OHA TIPOXO/INT.

Cucrema MPUTOYHO-BHITSHDKHON BEHTWIISIIAN M BO3AYX000MEHa 30H BBIJEIIEHHBIX ITOMEIIECHUIN He
JOJKHA OBITH CBSI3aHA C CHCTEMOW BEHTWIANWW APYTUX MOMEIIEHUH W UMETh CBOW OTJENBHEIN 3a00p 1
BEIOpOC BO3Ayxa. BeHTMISIIMOHHBIE KamMephl 3a00pa ¥ BRIOPOCAa PEKOMEHIYETCsl pacrojaraTh Ha KphIIe
3MaHWs, a CaMH BEHTWDIIHUOHHBIE OTBEPCTHS HE [OJDKHBI BBIXOJAWTH B MECTa BO3MOXKHOTO
JTUCTAaHIIMOHHOTO KOHTPOIS. B ciiydae HEBO3MOXKHOCTH BBITIOIHEHUS ATOTO TPEOOBAHHS PEKOMEHITYETCS
Ha BBOJaX M BBIXO/JAaX KaHAJOB BEHTWIALMOHHBIX CHCTEM B 30HY BBIJICJICHHBIX ITOMEIICHUI
YCTaHABIIUBATh aKyCTHUYCCKUE (DUIBTPHI U TIIYIIUTENN 3BYKa, a B pa3pbiB BO3AYXOBOJA - MATKHE BCTaBKU
U3 IJIOTHOM TKaHU WJIU PE3UHBI.

OpHuMm n3 Hambosee cinalObIX 3BYKOM3OJIMPYIOLIMX 3JIEMEHTOB OrPAXAAIOIIUX KOHCTPYKLHMH
BBIJICJICHHBIX TIOMEILCHUHN SIBIISIOTCS IBEPU U OKHA.

3BYKOIOTJIOIMAONIAs CHOCOOHOCTh OKOH 3aBHCUT, IJIABHBIM 00pa3oM, OT IOBEPXHOCTHOU
IUIOTHOCTH CTEKJIa U CTEIICHU MPHXKATHS IPUTBOPOB.

3BYKOM3OJIANNS OKOH C OJMHAPHBIM OCTEKIIEHHEM He obecrieunBaeT Tpedyemon 3(pPeKTHBHOCTH
3amuThl HHGopMarwn. OOBIYHBIE OKHA C IBOMHBIMH IIEpeTieTaMy 001aatoT Oonee BeICOKOM (Ha 4...5 1b)
3BYKOM3OJIMPYIONIEH CIIOCOOHOCTBIO IO CPAaBHEHHWIO C OKHAMH CO CIIAPEHHBIMH IepeIIeTaMu.
[IpuMeHeHne yHpyrux MPOKJIAJOK 3HAYUTENBHO YIy4IaeT 3BYKOM3OJSIMOHHBIE KadyecTBa OKOH.
[ToBbIIeHHe 3BYKOM30ISIMU 10 5 1b HaOmomaeTcs mpu OOJUIIOBKE MEKCTEKOIBHOTO IIPOCTPAHCTBA T10
HEePUMETPY 3BYKOIOTJIONIAIOIINM MTOKPBITHEM.

CymiecTBeHHOE TOBBIIIEHHE 3BYKOW3OJSAIWNA B CPAaBHEHHH C OOBIYHBIM OKHOM JalOT OKOHHBIE
OJIOKM crienuanbHON KOHCTPYKIUH. Takue OJOKM BBITONHSIOTCA M3 KOMOWHammid 4.7 MM CTEKOI,
YCTaHOBJIICHHBIX Ha pacctosHuu He MeHee 200 MM (o KpaiiHeidl Mepe, JIBYX W3 HHX), U HUMEIOT
BBICOKOKAYECTBEHHBI TPHUTBOP W3 YIUIOTHSIOMIEH pPE3WHBI, YTO B COBOKYMHOCTH OO€CIIeYHuBaEcT
3Bykom3ossinuto 40.45 nb.

CranzapTHble OJWHAPHBIE ABEPH HE MOTYT OOeclednTh TPeOOBaHHS Ha 3BYKOW3OJISILMIO, JAXKe
€CJIM BBIIOJIHEHB! TPeOOBaHMS Ha IUIOTHOCTh W TIHIATEJBHOCTh HCHOJNHEHHS M MOATOHKH JBEPHOTO
MOJIOTHA K ABEPHOI KOPOOKE M YCTPaHEHBI ILEJIN MEXKLY JBEPBIO U MOJIOM.

VYBenuueHue  3BYKOM3OINUPYIOMIEH  CIIOCOOHOCTH  JBEpeil  JOCTHTraeTcss MPUMEHEHHEM
VIUTOTHSOIINX MPOKIIAT0K, OOMBKOW WM OOJHMIIOBKOH IOJIOTEH JIBEpEH CIeUATLHBIMA MaTepuaiaMid U
T.1.

Hns  3amutel mHGOpMAIMM B 0CO00 BAKHBIX IOMEIICHUSX HCIONB3YIOTCS JBEPH CO
3BYKOHM3OJIMPYIOIIMM JIBEPHBIM IIPOEMOM, BBIIIOJIHEHHOM B BUAE TaMOypa ¢ riyOouHoil He meHee 0,5 M.
[Ipu sTOoM BHyTpeHHEEe MNPOCTPAaHCTBO TamOypa MJOIDKHO OBITH OTHENAaHO 3BYKONOIJIOIIAIOIINM
MaTepHajoM, IPUTBOPHI ABEpPE 000PYAOBaHbI YIUIOTHUTEISIMH, a IBEPU OOHUTHI 3BYKOIIOTJIOTHTEIIEM Ha
00MBOYHOM MaTepHale.

B 0c000 BakHBIX MOMCHICHUAX UCIOJB3YIOT CIICHHUAJIBHBIC 3BYKOU3OJIUPYIOIIUC ABCPH.

ITaccuBHBIC METOABI 3alINThI I/IH(i)OpMaHI/II/I, KaK IIpaBUJIO, PCATIUIYIOTCA IPU CTPOUTEILCTBE UIIN
PECKOHCTPYKIINN 3I[aHI/II>i Ha JTare pa3pa6OTKI/I MMPOCKTHBIX pemeHHﬁ, YTO MO3BOJIAACT 3apaHCC YyUCCTh TUIIbL
CTPOUTCIILHBIX KOHCprKHHﬁ, CITIOCOOBI MMPpOKJIaAKH KOMMyHPIKaL[PIﬁ, OINITUMAJIbHBIC MECTa PasMCIICHUA



AKmuenble Memoobl 3auiumpl 3aKIIOYAIOTCA B CO3JAaHUM MACKUPYIOIIUX aKyCTHYECKUX U
BUOPAIMOHHBIX TIOMEX CPEACTBAM Pa3BEAKH, TO €CTh UCIOJIH30BAHHEM BHOPOAKYCTHYECKONH MAaCKHPOBKHU
WH(POPMAITMOHHBIX CUTHAJIOB.

AxycTHdeckas MackupoBka 3()()EKTHBHO HCIOJIB3YeTCs JUIS 3allUThl PeYeBO MH(POPMAIMU OT
yTEUYKH MO BCEM KaHAlaM YTEUYKH, a BHOPOAKyCTHYECKas - IO BHOPOAKYCTHYECKOMY M OITHKO-
AIIEKTPOHHOMY (aKyCTOONTHYECKOMY) KaHaJIaM.

B HacTrosmiee Bpems CO34aHO  OOJIBIIOE  KOJMYECTBO Pa3IUYHBIX CHCTEM AaKTHBHOU
BHOPOAKyCTHYECKOW MACKUPOBKH, YCIIEIITHO UCIIOJIL3YEMBbIX JIJIS IOJIABJICHUS CPEJICTB MEpeXBaTa peueBOM
nadopmarmu. K HUM oTHOcarcs: cuctemsl "3acnon", "Kabuner", "bapon", "Ilopor-2M", "®on-B",
"Iopox", VNG-006, ANG-2000, NG-101, "Ox0" u T.x. .

Hns dhopmupoBaHus BHOPOAKYCTHYECKHMX TOMEX MPHUMEHSIOTCS CIIeNHANbHBIE T€HepaTophl Ha
OCHOBE JJIEKTPOBAKYYMHBIX, Ta30pa3psSAHBIX M IONYIPOBOJHUKOBBIX paguodneMeHToB. Ha mpaxTuke
HauboJee MHUPOKOe MPUMEHEHHE HAIITH TeHePaTOPHI IITYMOBBIX KOJIEOaHMIA.

Hapsany ¢ mymoBbIMEH mOMEXaMH B LIETSIX aKTHBHOM aKyCTHYECKOH MAaCKHPOBKH HCIIONB3YIOT
"peuernoo0HbIe" TOMEXH, XAOTHUECKHUE TTOCIIE0BATEIEHOCTH UMITYIIBCOB U T.I.

Ponb OKOHEUHBIX YCTPOWCTB, OCYIIECTBISIIONINX MPeoOpa3oBaHUE AIIEKTPUUCCKUX KOJeOaHHUN B
aKyCTHYECKHE KoJeOaHWs PedyeBOro JAuarna3oHa 4YacToT, OOBIYHO BBIMOJHAIOT MaliorabapuTHEIC
IIUPOKOIOJIOCHBIE aKyCTHYECKHE KOJIOHKH, a OCYHIECTBISIONIMX IPeoOpa3oBaHHUE 3IEKTPUIECKHX
Kosie0aHMi B BUOpaIMOHHEIE - BUOPAIIMOHHBIC U3TyYaTelIH.

AKyCTHYECKHE KOJIOHKM CHCTEM 3allyMJICHHS YCTAaHABIMBAIOTCS B IOMELIEHHMM B MeCTax
HanboJiee BEPOSTHOTO pa3MEIIEHHs CPEICTB aKyCTHYeCKOH pa3BelKH, a BHOPALMOHHBIE H3ITydaTelH
KPEeIATCsl Ha OKOHHBIX pamax, CTeKJaX, Kopobax, TpyOorpoBogax, CTeHax, MOTOJIKaX U T.J.

B cocraB THIIOBO# cricTeMbl BUOPOAKYCTHUECKOW MAaCKHPOBKH BXOJST IIYMOTEHEPATOP U OT 6 J0
12...25 BUOpaIMOHHBIX H3TydaTeliel (Mbe30KEPAMUYECKUX WU DJICKTPOMArHUTHBIX). J[OMOMHUTEIRHO B
COCTaB CUCTEMBI MOT'YT BKJIFOYATHCS 3BYKOBBIE KOJIOHKH.

JJis TOJHOM 3amuThl MOMEMICHUS! 10 BHOPOAKYCTHYECKOMY KaHATy BHOPOJATYUKHU JIOJKHEI
YCTaHABIMBATHCSI HA BCEX OTPAKAAIONIMX KOHCTPYKIMUSX (CTEHaX, MOTOJIKE, MOJY), OKOHHBIX CTEKNaX, a
TaKxke Tpybax, MPOXOAAIIMX 4Yepe3 MoMmelleHne. TpedyeMoe KOJIMYeCTBO BUOPOJATYMKOB JJISI 3aIlUTHI
TIOMEIIECHUSI OTIPEENsieTCS HEe TOJILKO €ro TUIONIA/IbI0, KOJIWYECTBOM OKOH M TPYyO, MPOXOJSIINX Yepes3
Hero, HO ¥ 3(h(PEeKTHBHOCTHIO NaTYUKOB (3P PEKTUBHBIN paIuyC ASHCTBHS BUOPOIATIMKOB HA TIEPEKPHITHH
tommuHo#i 0,25 M coctapisger ot 1,5 mo 5 m) [10].

3ammTa HECKOJBKMX  IOMEIIEHHWH MacKUpYIOIIUM IIYMOM OT OJHOTO TeHepaTopa
HeleslecooOpas3Ha, IIOCKONIBKY pEalbHOM CTAHOBUTCS  OMACHOCTh  3(P(EKTHMBHOrO NPUMEHEHUs
MHOTOKaHAJIbHOW KOMIIEHCALIUH IIIyMa.

IIpn opranmszanmm aKycTHYECKOW MACKHPOBKH HEOOXOJIWMO MOMHHUTH, YTO aKyCTHYECKHH IIyM
MOXET CO3/1aBaTh JONOJHUTENBHBIA MEIAmuil JUIsl COTpYyIHUKOB (akrtop (auckomdopr) u
pasjipakarolile BO3JeiCTBOBATh Ha HEPBHYIO CHCTEMY UEJIOBEKa, BBI3BIBAsI Pa3linuHbie (YHKIIMOHAIBHBIE
OTKJIOHEHHS, NPUBOIUTH K OBICTPON YTOMIISIEMOCTH pPadOTalomMX B moMemeHud. CTeneHb BINSHUA
MEIMIAIOMUX MTOMEX OIpPENENIAEeTC CAaHUTAPHBIMM HOPMAaTHBaMH Ha BEIMUYMHY aKyCTHYECKOro nryma. B
COOTBETCTBMM C HOPMaMH Ul YUYPEXACHUH BEIWYMHA MEIIAIOIIEro IIymMa HE JOJDKHA IPEBBIIIATh
CyMMapHbIi ypoBeHb 45 1b.

y‘-II/ITBIBaH, YTO I BBIIOJIHCHHUA Tp€6y€MBIX HOPpM IO 3aluTe pequofz'I I/IH(i)OpMaLII/II/I
HCO6X0}_'[I/IMO CO3JaHUC Ha PA3JIMYHBIX JJICMCHTAX U KOHCTPYKIUAX (OKOHHLIX pamax, CTCKJax, K0p06ax,
pr6or[p0Bo;[aX, CTCHAX, IIOTOJIKax H T.,Z[.) Ppa3JIMYIHbIX ypOBHefI IIOMECXOBBIX CHI'HAJIOB, Tpe6yeTc51
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JlpyruM HamnpaBliIeHUEM TMOBBINICHHS KOMQOPTHOCTH BEJCHUS Pa3rOBOPOB SIBJSICTCS ONTHMH3AIMS
CIIEKTpa TIOMEXH, OOECHEeYMBAIONIET0 BEHITIOJHEHHE TPeOyeMBbIX HOPM IO 3aIuTe HH(OpMaluu mpu
MUHHUMAaJIbLHOM UHTETPAIbHOM YPOBHE TTIOMEXHU.

B cucremax akyctuueckod W BHOPOAKYCTHYECKOH MACKHPOBKH KCIOJIB3YIOTCS IIIYMOBBIE,
"pedenono0HbIe" 1 KOMOMHHUPOBAHHEIE TIOMEXH.

HawunbGomee yacro u3 ITYMOBBIX HUCITOJB3YIOTCA CICAYIOIINE BUIABI IIOMEX:

1 - "Genpri" mym (IMIyM C MOCTOSIHHOM CHEKTPaJbHOM IUIOTHOCTBIO B PEYCBOM JHAIA30HE
4acToT);

2 - "po3oBbiil" myMm (IIyM ¢ TEHACHIMEW CHaja CIEKTPAIbHON IIOTHOCTH 3 1B Ha OKTaBy B
CTOPOHY BBICOKHX 9aCTOT);

3 - mIyM ¢ TeHIEHIHWEH Claja CIEKTPaIbHOM IUIOTHOCTH 6 1b Ha OKTaBy B CTOPOHY BBICOKHX
4acToT;

4 - mymoBas "pedenonoOHas" momexa (IIyM ¢ Orubarolieil aMIUIUTYJHOTO CIIEKTpPa, MOA00HOM
pedeBOMy CUTHATY).

B cucremax akycTHueckod M BHOpPOAaKyCTHYECKOH MAacCKUPOBKH, KaK MPaBHJIO, HCIOJb3YHOTCS
nomMexu Trma "6emoro" u "po30Boro" myMos.

B psane cucrem BHOpOakycTHYECKONH MAacKHPOBKH BO3MOXKHA PETYJIMPOBKA YPOBHS IIOMEXOBOTO
curHana. Hampumep, B cucremax "Kabuner" m ANG ocymecTBisiercss pydyHas TUTaBHAS pPETYIHPOBKA
YpOBHSI TIOMEXOBOTO CHTHana, a B cucteMe "3acmoH-2M" - aBromaTmueckas (B 3aBUCHMOCTH OT YPOBHS
MacKHUpyeMoro peueBoro curtana). B xommiekce "bapon" Bo3Mo)kHa He3aBHCHMAasl PEryJIMpPOBKa YPOBHS
MOMEXOBOI'0 CHUTHAJIa B TPEX YaCTOTHBIX JMana3oHax (meHTpaibHble yacToThl: 250, 1000 u 4000 I'm).
Cuctema "Llopox-1" mo3BojsieT perynupoBarb (OpMy TeHEPHUPYEMOH TIOMEXH TSTH TOJOCHBIM
OKTaBHBIM SKBajaii3epoM.

"PevenonoOubpie” momexu (GOpMHUPYIOTCS (CHHTE3UPYIOTCA) M3 PEYeBHIX CUTHANOB. [Ipu 3TOM
BO3MOXXHO ()OPMHPOBaHUE MOMEXH KaK M3 CKPHIBAEMOTO CUTHAJIA, TaK U U3 HEKOPPEIMPOBAHHBIX CO
CKPBIBACMBIM CUTHAJIOM PEYEBBIX (parMeHTOB (OTPE3KOB).

XapakTepHbIM  TpEACTaBUTENEeM TIoMeX, (OpMHUpPYEeMBIX W3  peueBbIX  (hparMeHTOB,
HEKOPPEITUPOBAHHBIX CO CKPHIBAEMBIM CHTHAJIOM, SIBIIIETCS Momexa Tuma "pedeBoit xop". Takas momexa
(hOpMUPYIOTCS TIyTEM CMelIeHHs (PParMEHTOB PEUH HECKOJbKUX YEJIOBEK (JIMKTOPOR).

Cpenu mnomex, (OpMHpPYEMBIX H3 CKPBIBAEMOrO0 CHTHaJa, MOXHO BBIACIWTH JBa THIIA!
"peuenoo0Hy" peBepObopalnoHHYIO 1 "peuenofo0Hy0" HHBEPCHOHHYO.

"Peuenonobnas" peBepOOpaunoHHas mMoMexa QopMupyercss u3 (parMeHTOB CKpPBIBAEMOIO
PEUeBOro CUrHajla MyTEM MHOTOKPATHOTO UX HAJIOKEHUS C Pa3TUUHBIMU YPOBHAMHU.

"PeuenonoOHas" WHBEPCHOHHASA IOMeXa (OPMUPYETCS U3 CKPBIBAEMOT'0 PEUEBOT0 CUTHaJIa IMTyTeM
CJIO’KHOW MHBEPCHUU €T0 CIEKTpa.

KoMOunupoBaHHble TOMeXH (OPMHUPYIOTCS IIyTeM CMEIICHUS pa3JUYyHOTO BHAA IOMEX,
HanmpuMep mnoMmex Tuma "pedeBod xop" u "Oenmbrit" mym, "pedenogoOHBIX" peBepOOpPAIMOHHON U
WHBEPCUOHHON MOMEX U T.II.

"PeueniogobHas" momexa tumna "pedeBor xop" M KOMOMHMpPOBAaHHAs MMOMeXa TUMa "pedeBoi xop"
n "Oenprii" mIyM peann3oBaHbl B KoMiuiekce "bapon". i 3TuX 1eneil B ero cocTaB KpoMe OOBIYHOTO
reHepaTopa IyMa BKIIOYEHBl TPH pPagUONpPHEMHWKA, HE3aBUCHMO HACTpanBaeMble Ha pPa3INIHbIE
paauosemiarenbhbie cranimn FM (YKB-2) nnanazona.

"PeuenonoOHas"  kKOoMOMHMDOBaHHas (peBepOODALlMOHHAs W  HMHBEDCHOHHAS)  IOMeEXa



Orenka 3pPeKTUBHOCTH "peuenoqo0HbIX" TTOMeEX, U 0COOCHHO (OPMUPYEMBIX U3 CKPHIBAEMOTO
PEUEBOr0 CHTHANA, OCYMIECTBISIETCS] METOJIOM apTHKYJISIIIUOHHBIX UCTIBITAHUH (M3MEPEHHUH ).

IIpoBenem olleHKY HEKOTOPBIX BHJIOB ITyMOBBIX H 'peueniofo0HBIX" TOMEX.

MeTomoM MaTeMaTHYECKOrO MOJCIUPOBAaHUS C HCHOJIb30BaHUEM (opmynbl (1) TOTydYeHBI
3aBUCHMOCTH CIIOBECHOW pa3dopuuBoct W OT MHTErpaabHOrO OTHOIICHHS CHUTHA/IIYM (] B TOJOCE
gactoT 180...5600 ['m mpu pa3nudHOM BHE IIYMOBBIX IOMEX, KOTOpBIE MpeacTaBieHsl Ha puc. 7.1. B
TabJ1. 6 IPUBE/ICHBI 3HAYCHHUS OTHOIICHUI CHUTHAJI/IIIYM B OKTABHBIX T0JI0Cax (i, IPH KOTOPBIX CIIOBECHAS
nazoonunBocTh coctapmsier W =0.2: 0.3 n 0.4.

1,0
0,9
0,8
0,7
0,6
0,5
0,4

0.3

30 20 T a0 0 10 20 a.
Puc. 1.1. 3aBucumocts ciioBecHO pazoopurBoctd W OT HHTETPaTBLHOTO OTHOIICHHUS
curnain/mrym g B nmosioce yactot 180.5600 I'ig

1 - “Genprif” mrym; 2 - “po30BBIA” IIyM; 3 - IIIyM CO CIIAJOM CHEKTpalbHOHN IIoTHOCTH 6 Ab Ha
OKTaBy B CTOPOHY BBICOKHX YacTOT; 4 - IIlyMOBas ‘“‘peuenofo0Has’ momexa

Amnanms IMOJIYYCHHBIX PC3YyJIbTATOB IOKAa3aJl, YTO:

1. HaubGonee »>(heKTUBHBIME SBISIOTCS TMMOMEXH THIA "pO30BBIA" IIyM ¥ HIyMOBas
"peyenionoOHas" momexa. [Ipu UX HCMONB30BAHUM JUIS CKPBITHSI CMBICIIOBOTO COJICPKaHUS BEILyIIETOCs
pasroBopa (W = 0,4) HeoOX0quMO 00eCIeUnTh MPEBBIILICHHE YPOBHS MOMEX Haj YPOBHEM CKPBIBAEMOrO
CUTHaJa B TOYKE BO3MOXHOTO pa3MeEIleHNs JaTYnKa CPEACTBa aKyCTHUeCKOi pa3Benku Ha 4,9...5,0 nb, a
JUTs CKpbITHs Tematuku pasroBopa (W =0,2) - na 8,8...9,0 nb.

2. TTomexa Tuma "Genoro" myma 1o CpaBHEHHIO C IOMEXaMHU THIIA "PO30BbINA" IIyM M TyMOBas
"peyenionoOHas" o00JagaeT HECKOJBKO XYIIIMMH MACKUPYIOIIUMHM CBOWCTBAMH, IIPOUTPBIBAs IO
sHepretuke 0,8.. .1,2 nb.

3. 3HaunTesbHO OOJIee HU3KUMH MACKUPYIOUIMMHU CBOWCTBAMU 00JIa/IaeT IIyMOBas [OMeEXa CO
CIaJIoM CHEKTPalTbHON IUIOTHOCTH 6 ab Ha OKTaBy B CTOPOHY BBICOKHX 4YacToT. Ilo cpaBHeHHIO C
noMexaMu ThMa "po30BbIi" IIyM U IIyMOBast "pedenoo0Has" oHa MPOUTphIBacT Mo dHepreTuke 4,1.. .4,2
nb, a mpu paBHOI MOIIIHOCTH MPUBOJUT K TIOBHIIIEHUIO Pa300pUMBOCTH Oosiee YeM B TIOATOpA pasa.

1.4. Koumponwv a¢hgpexmuenocmu 3auumot peuesol uHGopmayuu ¢ NOMOUubI0 NPOCPAMMHO-
annapamnozo komnaexca « CIIPYT-MHUHHW »

Kpamkoe onucanue ucnonvzyemozco o060pyoosanus. Kommieke KOHTpois 3(GHeKTHBHOCTH
3amMThl  peyeBod wuHpopMmauun «COpyT-MHHH» TpeAHa3HAuYeH JUIl IPOBEPKM BBIIOJHEHUS HOPM
3 PEeKTUBHOCTH 3aIUTHl peueBOold HH(POpPMALMM OT YTEUYKH IO aKyCTHUYECKOMY, BHOPOAKyCTHYECKOMY
KaHaJjaM, a TaKke 3a cueT Hu3KkouacToTHRIX(HY) HaBoOK Ha



TOKOTIPOBOSIINX 3JIEMEHTaX OTPAKIAIOIINX KOHCTPYKIINH, STeKTPOAKyCTHIECKUX

npeoOpa3oBaHuii B JMHUIX TeXHWYecKux cpeAcTB nepeaaun uHpopmanuu (TCIIH) u 3a cuer moOOYHBIX
3NEKTPOMArHUTHBIX U3IYYEHUH OT TEXHUYECKUX CPEJCTB B PEUEBOM JIHAINIa30HE.

Kommnexc obecrieunBaet HU3MEPCHUEC aKyYCTUYCCKOr'o OaBJICHHA, BI/I6p0yCKOpCHI/I}I, a TaKXKe ypOBHeﬁ
curnainoB HY HaBogok Ha TOKOIIPOBOJAIINX 3JICMEHTAX OrpaAXKIAr0IINUX KOHCprKHHﬁ, SJICKTPOAKYCTUYCCKUX
HpeO6paBOBaHI/Iﬁ B muausaX TCIIM 1 moGoYHBIX QJICKTPOMAruuTHBIX I/ISHy‘-ICHI/Iﬁ OT TCXHUYCCKUX CPCACTB B
PEUYCBOM JUaIra3oHe.

OCHOBHBIEC TEXHUYECCKHE XapaKTCPHUCTUKH KOMIIJICKCA:

- mmanasoH maMepenuit ot 20 go 20000 I'm.;

- JIMamna3oH U3MepSIeMBIX YpOBHEH 3ByKoBoro aasienus - 10-105 ab;

- JIMamna3oH U3MEpSIEeMBIX YpOBHEH BHOpoyckopeHui - 525 10 1 /mc;

- JIMamna3oH U3MEPSIEMBIX YPOBHEH HAMPSHKEHHOCTH IEKTPUUYECKOTO MO - 5
10 10 /mMxB wm;

- JIMara3oH U3MEPSEMBIX YPOBHEH HANPSKECHHOCTH MAarHUTHOTO ITOJIs 4
0,2 10 /MKA M;

- JIMamna30H M3MEPSEMBIX YPOBHEH HaNpPsHKEHUI HaBEeIEHHOTO AIeKTpruieckoro curaaia - 235 10 10
MKB.

Juamna3oH ypoBHEH 3ByKOBOI'O AaBJICHHSI TECTOBOTO CUTHAIA HA pacCTOSHUM 1M OT uctoyHuka (010K
(hopMHUPOBaHUS TECTOBBIX aKYCTHUCCKUX CUTHAJIOB ¢ aKyCTUYECKOM CUCTEMOH ) - He MeHee 65-90 nb.

B cocrtaB komIIIeKca BXOIAT:

- ynpasiswomas [I9BM;

- TIporpaMMHOe oOecriedeHue YIpaBIeHs alapaTypoi aKyCTHIEeCKOTO KOHTposst i 00padoTkun HY
CUTHAJIOB;

- MHOT'OKaHaJbHBIN CUTHAJIBHBEIA KOHIEHTpaTop «CrpyT-M3»;

- 010K (hOpMHUPOBaHUS TECTOBBIX AKyCTHUECKUX CUTHaNIOB «CripyT-I"3» ¢ aKyCcTHYeCKOl CHCTEMOI;

- HM3MEPUTENbHBIA MUKPO(OH ¢ TPUHAICKHOCTIMH;

- BHOpPOJATYHK (aKCeIepoMeTp) C MPUHAIIIEKHOCTIMH;

- aHTEHHBI U3MEPUTENLHBIE PAMOYHAS U IUTIOJIbHAS.

Cucmema eubpoaxkycmuuecko2o 3awiymienus. CucreMa BHOPOAKYCTHYECKOTO 3alllyMIICHHUSI
npeaHasHayeHa IS CO3/aHUS BHOPOAKYCTHYECKMX MOMEX C IEJIbI0 3al[UThl OT MPOCIYIINBAHHS IO
aKyCTHYECKOMY U BUOPOAKYCTHIECCKOMY KaHAJIAM.

CocTaB cruCTEMBI 3aITyMIICHUS:

- ©Omok reneparopa ANG-2200;

- BubOpamoHHble npeodpazosatenu T RN-2000;

- BCeHampaBjIeHHbIC akycTHueckue usnyuarean OMS-2000.

ANG-2200 mnpexacraBiasieT co00H 2 OTICIBHBIX IIIyMOI'€HEpaTopa, CO3AAMONIMX HAIPaBICHHOE
samymiieHue. BuOpanuonnsiii npeobpazosarens TRN-2000 npemnasHaveH [Uis 3aluThl CTEH, OKOH,
MOTOJIKA, DJIEKTPONPOBOJAKK, BEHTWISIWU. BceHanpaBleHHbIH aKycTHUeckuit usmydarens OMS-2000
MpeHa3Ha4YeH IS 3aIIUThI IIPOCTPAHCTBA MOJIBECHBIX TIOTOIKOB, HUII, MKA(QOB, BEHTUISAIIMOHHBIX KOPOOOB.
Jnst KaxIoro u3nydarens MPUMEHSIOTCS pa3id4Hble KPENeX M, B 3aBUCHMOCTH OT HOBEPXHOCTH: CTEHBI,
OKHa, cHCTeMbl TpyOompoBonoB U T.A. Ilpu momomm peryisTopoB BBICOKMX M HHM3KHX YacTOT BO3MOKHO
3aJjaHKe ONpPEAETICHHBIX apaMeTPOB HIyMa.

()
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Onenka 3 QEeKTUBHOCTH 3alMTHI PEYCBOM HMH(POPMAIUK OT yTEYKH MO AKyCTUYECKOMY KaHATY
3aKII0YaeTCsl B KOJMYECTBEHHON OICHKE BENMYMHBI TIOKazatelss 3()(EKTHBHOCTH 3alllUThl peueBOn
nHGOPMAITUU H TTOCISAYIONIMM ¢ CPAaBHEHUEM C HOPMUPOBAHHBIMU 3HAUYCHUSIMH.

D¢} PexTHBHOCTH 3aMMUTH pedeBOi WH(GOPMAIIH OT YTEYKH MO aKyCTHIECKOMY KaHay OI[CHHBAETCA
MO OJTHOMY W3 JIBYX TIOKa3aTeleii:

- cioBecHas pa300pUMBOCTh peUH, ONpeAesieMas B KOHTPOJIbHBIX TOUKaX;

- paclpeneneHue OTHOIICHUN «PedeBOil CUTHAJI/aKyCTUUECKUI IIyM» B OKTAaBHBIX I10JIOCAX YacTOT
B KOHTPOJIbHBIX TOUKaX.

Iloocomoska k pabome:

- HM3MEPUTEJIbHBIH MUKPO(OH MOJKIIOYAETCsl KO BXOAY TPETHET0 KaHalla KOHLEHTPATopa;

- MOAKJIIYAETCs aKyCTUYECKasi CUCTEMA K BBIXOLY «AKYCTHYECKas CHCTEMa» [eHepaTopa;

- monKIoYaercs akyctuueckuit usnydarenb OMS - 2000 k BHOpoakyCTHUECKOMY IIIyMOTEHEPATOPY
ANG -2200;

- TOAKIIOYaeTCsl BUOPOAKYCTUUECKUH IIyMOTeHepaTop K ceT nutanus 220 B;

- BBIOMpaeTCs KOHTPOJIbHAS TOUKA;

- BKJIIOYaeTCs MUTaHHUE TeHepaTopa;

- BKJIIOYAeTCs MUTaHHE KOHIIEHTPATOpa;

- eCllM WHAMKATOp 3apsga aKKyMyJATOpHbIX  OaTapedl (B IpaBOM  BEpXHEM  YIIIy
xuaKokpuctamummdeckoro wHankatopa (QKKUM)) mokaspiBaeT, 4To Oarapew pa3psOKEHBI, TO WX CIEAyeT
3apsIIUTh C UCTIOIB30BAHMEM LITATHOT'O 3apsIAHOTO yCTPOMCTRA.

Buvinonnenue uzmepenuii.

UsmepseTcst ypoBeHb TECTOBOTO aKyCTHUECKOI'O CHUTHama, (opMHpyeMoro OJOKOM BHYTPH
KOHTPOJIMPYEMOTO TIOMELLEHUS.
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Hacmpaueaemca cenepamop:

- BbeIOMpaeTcsi BUA TectoBoro curHaia «lllym», reHepaTop MepexoauT B peXuUM BBIOOpa BuAa
TECTOBOTO CHTHaja MpPU BKIIOYEHHWH, BBIOOP OCYIIECTBIISETCS C HCHOJIb30BAHHMEM KYPCOPHBIX KHOIIOK
ieHoyHOH kiaBuatypsl A ¥ u € P> C NOCIEAYIOMINM HaXaTHeM KHOTIKH



Enter, mocne Haxkatus kHotiku Enter mpubop mepexoauT B pexkuM BIOOpA BHIA IITYMOBOTO CUTHATIA;

- BbBIOMpaeTcs BHUJA IIyMOBOTO curHanma «benbril», BHIOOP OCYIIECTBISIETCA C HCIOIB30BAaHHEM
kHommok AV u <« P c mocieylommM HakaTHeM KHONKW Enter, mocne naxatus kHomku Enter mpubGop
MEPEXOTUT B MEHIO KOPPEKTUPOBKH CIEKTPa IIYMOBOI'O CUTHAA;

- BbIOMpaeTcsl pexuM «JKBajai3ep BBIKIDY, BHIOOP OCYLIECTBISIETCS C HMCIOJb30BAaHHUEM KHOIIOK
<) C TnocieAyomrM HaxaTheM KHONKU Enter, mocne nakatus kHomku Enter renepatop mepexoauT B
PEXHUM PETYIUPOBKH YPOBHS IIYMOBOTO CUTHAJIA;

- YCTaHaBIMBAETCS YPOBEHb IIYMOBOIO cHUrHana «35», peryJupoBKa YpOBHS IIYMOBOI'O CHTHala
MPOU3BOAMUTCS C UCIIOJIb30BAHUEM KHOTIOK A P>,

Bxnrouaemces wymosou cuenan.

BxiroueHne mryMoBOrO CHTHajda Ha BOCHPOM3BEICHHE MPOM3BOAMTCS Ha)xxatneM KHomku Enter
TUICHOYHOH KJIaBHATYpPHI TeHepaTopa (BBIXOA M3 IUKJIA BOCTIPOU3BEICHHUS ITYMOBOTO CHTHAJIA TIPOU3BOJUTCS
HaxaTreM KHOIKK OUt MIeHOYHOMN KJIaBUATYphI TEHEPATOPA).

Ilposooumcs edunuunoe usmepenue.

[IpoBenenne eAMHMIHOTO M3MEPEHNUS IPOU3BOIUTCS U3 PEKUMa BHIOOpa KOA(PPHUIMEHTa YCUICHHUS.
s mpoBeeHnsl eIMHIYHOTO M3MEPEHUST He00X0AUMO HaKaTh KHOMKY Start ruieHoYHo# KiaBHaTyphl, MPH
3TOM Ha HMxHeM noje skpana XXKU mocnenosarensro nosssatcs Haanucu BBITIOJIHEHO u Enter-3anucs.
Haamucs BBITIOJIHEHO cBuneTenscTByeT 00 OKOHYaHUHU TPOBEACHUS SAMHUIHOTO U3MEPCHUSI.

Buikniouaemcs wiymosou cucnal.

BeIKiIoYeHHE TYMOBOTO CHUTHAJIA MPOW3BOAWTCS HakaTheM KHONKM OUt MiIeHOYHOH KiaBHATyphI
re’eparopa.

Coxpansiemces pe3yiomam uzmepenus.

- OCYIIECTBJISIETCA Tepexoa K OaHKy IMaMATH KOHIEHTPATOpa, KOTOPBIM BBIMOIHSIETCS TOCHE
MPOBEJICHHUS SAMHIUYHOTO W3MEpEeHHs HakatueM KHomku Enter, mocme wero na skpane JKKU mosButcs
Ta0JIMIA Pe3yIbTATOB U3MEPEHHA, XPaHIIINUXCS B 0a3e NTaHHBIX KOHIIEHTPATOPa;

UG pHl IEPBON KOJIOHKH TaOnwIBl 0003HAYal0T HOMEp OaHKa MaMsATH KOHIIEHTPATopa, B KOTOPOM
XPaHATCS Pe3yNbTaThl AMHUYHBIX W3MEpPEeHHH; OYKBEHHBIE COKpAIICHHS BO BTOPOIl KOJOHKE 0003HAYAIOT
TUI JaTYUKa, C TIOMOIIBI0 KOTOpOro mpooamwiock usmepenue (BUb - Bubponatunk, MUK - mukpodon u
JIMH - nuneiHbIA KaHal); OYKBEHHBIE COKpPAIICHUS TPEThe KOMOHKH HICHTU(OUIMPYIOT BHJ H3MEPSIEMOT0
CUTHAJIa 1O TpeM KareropusiMm: TecToBbld curHai (C), hoHoBbIH uiar moMexoBblit curHan (I1) u cymmapHsIii
curHain (C+I1); B ueTBepTOil KOJIOHKE HAXOUTCS UACHTU(HUKATOP MPOBENESHHOTO U3MEPEHUsI (UMSI

M3MEpEeHHNs), BBEICHHBIN MOJI30BaTENEM;

- BeIOMpaeTcss HoMep OaHKa MaMsITH JUIS COXPAHEHUS W3MEPEHHH, YTO OCYIICCTBISETCS C
WCTIONIb30BaHNEM KypcOopHBIX KHOTOK A ¥ U Haxartuem KHOmKu Enter, mocme wero Ha skpane JKKU
MOSIBUTCS 3aIIPOC TIO/ITBEPIKACHHS 3aITHCH;

- TIOJATBEPXKAAETCS 3aluCh B OaHK MaMSTH, YTO OCYIIECTBISIETCS HCIOJIb30BAaHMEM KYPCOPHBIX
kHonok A V¥V u HaxartueMm KHOmku Enter, mocne dero Ha skpane XKW mosBUTCS MeHIO 3aIrlOHEHUS
3aroyioBKa 0aHKa MaMsATH KOHIIEHTPATOPa;

- BBOJWTCS MM MPOBEJACHHOTO U3MEPEHHUsS, YTO OCYIIECTBIIACTCS C MCIIONB30BAaHUEM KYPCOPHBIX
kuonok A V « P u xkHonku Enter;

- COXpaHfAeTCs HMs TIPOBEJECHHOTO HM3MEPEHHs, UYTO OCYUIECTBISETCS TOC/Ie BBOJAa HMEHH
HakaTheM KHomku Start, mocie wero Ha skpane XKW mosBUTCS MOATBEpXKIECHWE COXPAaHEHHS HMEHH
n3mepenns - COXPAHEHO, nociie aToro mosiBuTcs 3KpanHas (opMa BBOJA BUIa H3MEPSIEMOI0 CUTHAA;

- BbIOMpaercs BuJ U3MepsieMoro curHana «CHTHam», 9TO OCYIIECTBISIETCS C HWCIOJIB30BaHHEM
KYpPCOPHBIX KHOTIOK P> 1 HakaTHeM KHOIKH Start, mocie storo Ha skpane JKKU mosiBUTCS mmoATBEp K IeHHE
coxpaHeHus Buaa usMmepsieMoro curtana - COXPAHEHO u aBToMaTuyecku 3arpy3uTcsi CIUCOK pe3yIbTaTOB
M3MEPEeHHH, XpaHsIIUXcs B 0a3e TaHHBIX KOHIIEHTPATOpa C 3aHECEHHBIMU N3MEHEHHUSIMHU.



Hzmepsemcs yposensb poH08020 uiyma 6 KOHMPOJLHOU MOYKe.

Yemanasnusaemces obopyoosanue coenacro puc.16.

Hacmpausaemca xonyenmpamop:

- OCyLIecTBIAeTCs nepexoi B pexum «lIpoBeneHne maMepeHus», UId YETO HaKMMAeTcsl KHOIKa
Mode nns mepexoma B MeHIO BbIOOpa pekMMa pabOThl M B TOSBHUBIIEMCS MEHIO BBIOMPACTCS IYHKT
«[IpoBenenue u3MepeHus»; BEIOOP MyHKTa MEHIO PUOOpa MPOU3BOAUTCS C UCIOIb30BaHHEeM KHOMOK A ¥ ¢
MOCIeaYIOUIMM HaXkaTheM KHOMKH Enter;

- Toclie HaKaTHs KHONKH Enter reHeparop mepexoAuT B PEKUM PEryJIUPOBKH YPOBHS LIYMOBOTO
CUTHaJa;

- YCTaHaBJIMBAC€TCS YPOBEHb LIYMOBOTO CHUTHaNa «35», PErylMpOBKa ypPOBHS IIyMOBOI'O CHTHaja
IPOM3BOAMTCS C UCIIOJIb30BAaHUEM KHOIIOK 4 P>

Coxpansiemcs pe3yiomam uszmepenus.

- OCYILIECTBIISICTCS Iepexo] K OaHKy MaMsATH KOHLEHTPAaTOpa, KOTOPBIA BBINOJHSETCS IOCTe
IPOBENEHUsS €AMHUYHOIO M3MEPEHUsl HakaTueM KHONKM Enter, mocnme uero Ha skpane JKKW mosBurcs
TabIMLa pe3yabTaTOB U3MEPEHUM, XpaHAIMXCs B 6a3e JaHHBIX KOHLIEHTPATOPa,;

UQpbl IEPBOM KOJIOHKH TaOIMIBI 0003HAYAIOT HOMEp OaHKa MaMsATH KOHIIEHTPATopa, B KOTOPOM
XPaHSITCS pe3yabTaThl EANHUYHBIX U3MEPEHHUIA;

- OYKBEHHBIE COKpAILEHHs BO BTOPOW KOJIOHKE O0O3HAYAIOTTHI JAaTYMKA, C MOMOMIBIO KOTOPOTO
npoBoauiock nusMepenue (BUbB - sudponatuank, MUK - mukpodon u JIMH - nuneiinblit kaHan); OyKBEeHHbIC
COKpAIlleHUsI TPEThel KONOHKH HWACHTH(GUIUPYIOT BHI HM3MEPSIEMOro CHrHaja MO TPEeM KaTerOpHSM:
tectoBblil curHan (C), ¢oHoBbIi miu nomexoBblid curHan (I1) u cymmapunstii curnan (C+IT); B yerBeproii
KOJIOHKE HaxXxOIUTCAd WACGHTH(UKATOp MNPOBEACHHOIO M3MEpeHus (MMsi M3MEPEHHs), BBEICHHBIN
M0JIb30BaTEIIEM;

- BblOupaeTcst HoMep OaHKa MaMATH Ul COXPAHEHHs] HM3MEPEHHH, YTO OCYIIECTBIACTCS C
UCIIOJIb30BaHUEM KypcopHbIX KHOMOK A ¥ 1 HaxarueM KHomku Enter, mocne uwero Ha skpane JKKU
MOSIBUTCSI 3aIIPOC TOATBEPIKICHUS 3aIUCH;

- TOXATBEPXKIACTCA 3aluCh B OaHK MaMSITH, YTO OCYLIECTBIISETCS HCIIOIb30BAHUEM KYPCOPHBIX
kHomok A V¥V u HaxatHeM KHOmNKHM Enter, mocme wero Ha akxpaHe JKKW mosiBUTCS MEHIO 3amoiHEHHUS
3arojioBka 0aHka maMsITH KOHIIEHTPaTopa;

- BBOJUTCS UMS NPOBEACHHOTO M3MEPEHUS, YTO OCYIIECTBIISIETCS C MCIIOJIIb30BAaHUEM KYPCOPHBIX
kuonok A V « P u xkHonku Enter;

- COXpaHsEeTCs UMsI MPOBEIEHHOTO U3MEPEHMSI, YTO OCYIIECTBIISIETCS MOCe BBOIa MMEHU Ha)KaTHEM
kHomku Start, mocne dero Ha skpane XKW mosBUTCS MOATBEpkKICHHE COXPAaHEHUS UMEHU U3MEpEHHS -
COXPAHEHO, nocne 3Toro nosiBUTCs 3KpaHHast (popma BBOjIa BUIa U3MEPSIEMOr0 CUTHAIIA;

- BbIOMpaeTcst BUI u3MepseMoro curHana «CHrHam», YTO OCYLIECTBISIETCS C HCIIOJIb30BAHUEM
KypCOPHBIX KHOTIOK P> 1 Ha’kaTHeM KHOIKu Start, mocie storo Ha skpane JKKU nmosiBuTCst moaTBepxaeHne
coxpaHeHus Buaa naMepsiemoro cursana - COXPAHEHO n aBTOMaTHYECKH 3arpy3UTCsl CIIUCOK Pe3yJIbTaTOB
M3MEPEHHH, XpaHAKXcs B 0a3e JaHHBIX KOHLIEHTPATOpa C 3aHECEHHBIMU U3MEHEHUSIMHU.

Hacmpausaemcs konyenmpamop:

- OCyILIEeCTBIAETCs mepexoi B pexum «lIpoBeneHne m3aMepeHus», UId Yero HaKMMAaeTcsl KHOIKa
Mode nns mepexoma B MeHIO BbIOOpa pekMMa pabOThl M B TOSBUBIIEMCS MEHIO BBIOMPACTCS MYHKT
«IIpoBenenne n3MepeHus»; BHIOOP IyHKTAa MEHIO TPHOOpa MPOU3BOIUTCS C UCITONIb30BaHEM KHOTIOK A V¥ ¢
MOCJIeTYIONTNM HaJkaTheM KHOTKH Enter;

- BelOupaercst koadduument ycunenus, paHblii 30 (BbIOOp KOd(hOUIMEHTA YCHUIICHUS
OCYIIECTBIISIETCS C UCTIOIH30BAHNEM KypCOPHBIX KHOTIOK A V).

Hsmepsemcs ypogenb mecmosoco aKycmuiecko2o CUeHala 8 KOHmpOoabHOU MOYKe.

Yemanaenusaemca obopyoosanue coenacto puc. 2.2.
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Puc. 2.3.

Brixmouaercst BUOpoaKycTUYECKHI IIyMOreHepaTrop HaxarrueM kaonku Power ON.
41.2.4.6. Coxpansiercs pe3yibraT u3MepeHus. BroiOupaercs Bun m3mepsiemoro curnaia «llomexay.
WzmepseTcst ypoBeHb TECTOBOTO aKyCTHUECKOTO CHTHajia U (JOHOBOTO LTyMa B KOHTPOJIBHOM TOYKE.
HactpamBaercss  koHmeHtpaTop. BximrowaeTcss W HacTpamBaeTCs  BHOPOAKYyCTHUECKHUI
IIyMoreHeparop. BrximrodaeTcss IIyMOBOW CHMrHal HakaTHeM KHONKM Out MJICHOYHOH KIJIaBUATYpPhI
reHepaTopa.



IIpoBoaUTCS €OMHUYHOE HM3MEpEHHe. BBHIKIIIOYaeTcs IIyMOBOM CHTHal HakarreM KHomku Out
IUIEHOYHOM KJIaBHATyphl TeHeparopa. BBIKIOYacTcs BHOPOAKYCTHYECKHIH IIYMOTE€HEpaTop Ha)kaTHEM
kuonku Power ON,

CoxpansieTcst pe3yiabTaT H3MEPEHWs, IOCIIEe COXPAaHEHHWs WMEHH MPOBEICHHOTO H3MEpPEHUs
BbIOMpaeTcs By m3Mepsiemoro curaana «Curaan + [lomexay.

H3mepsieTcs ypoBeHb (OHOBOTO IIyMa, CO3[JaBa€MOr0 CHUCTEMOH BHOPOaKyCTHYECKOTO
3alllyMJICHUSI B KOHTPOJBHOM TOuke. l3MmepsieTcss ypoBEHb TECTOBOTO aKyCTHYECKOTO CHUTHAla U
(hOoHOBOTO IITyMa B KOHTPOJIBHOW TOUKE.

Ogopmnsiemces npomoron Ne 1.

BI)I6I/IpaCTC$I BUJ KOHTPOJIA <(AKyCTI/I‘{CCKI/II>'I>), I 4€r0o HaXHMMaCTCs KHOIIKa Bm60pa BHUaa
KOHTPOJIA, PACIIOJIOKCHHAA B BerHeﬁ YacTU TJIaBHOM 3KpaHH01>i (1)OpMI)I, 1 B IIOABUBIIEMCA MCHIO
BbIOMpaeTcs BUJ KOHTPONIS «AKYCTHYECKHIA KOHTPOIIbY.

Bribupaetcs xareropus HII, ais yero HaxumaeTcsi KHOIIKA BIOOpA KaTETOPUH, PACIIOIOKECHHAS
B BEpXHEH YaCTH TIIaBHOM SKpaHHOH (OPMBI, ¥ B IOSIBUBIIEMCS] MEHIO BeIOHMpaeTcst kateropust HIT.

OtkpeiBaetcs skpanHas Gopma «Pabora ¢ GaHKaMu yCTPOHCTBa»:

- OCYLIECTBJISICTCS IIepexo]l B SKpaHHYI0 GopMy «3arpy3ka OaHka mamMsTH KOHLEHTpAaTopa U3
apXuBay, Ui YeTO B TJIABHOM 3KpaHHOW (opMe BHIOMpaeTCs MyHKT INIaBHOTO MeHio «®Daim», B crimicke
¢aiinoB BeIOMpaeTcs «3arpy3ka 0aHKOB U3 apXUBay;

- OCYUIECTBIISCTCS Tepexof] B 3KpaHHyIo ¢opmy «PaboTa ¢ GaHKaMu yCTpoWcTBa», AJS Yero B
NPaBOM OKHE 3KpaHHOW (hopMbl «3arpy3ka 0aHKa MaMsATH KOHIEHTPATOpa M3 apXUBa» BBIOMPAECTCS UM
(haiina, 1 IBaXKIbI MICJIKACTCS 110 HEMY JICBOH KHOIIKOW MBIIIIH;

- CTaBUTCS rajgoyka HallpOTUB CUTHAJIA + TIOMEXH;

- 3akpbIBaeTcs KpaHHas ¢popma «PaboTa ¢ 6aHKaMH yCTpOHCTBaY.

DopmupyeTcsa U COXpaHAETCs MPOTOKOI:

- Haxumaercsi KHomka «Pacder», mocime dYero mosBHTCS OKpaHHas Qopma «IIpocmotp
Pe3yIIbTaTOB pacyueTay;

- Haxumaercs kHomka «IIpoTOKoi», mocie 4ero MOsSBHTCS MEHIO COXPAHCHHUS PEe3yJIbTaTOB
M3MEpEHHS;

- BbIOMpaeTcss MyHKT MeHI0 «HOBBIM MPOTOKOI», MOCIIE Yero IMOSIBUTCS MPOTOKON B (opmare
«Jloxyment Microsoft Wordy;

- coxpansiercst «lokyment Microsoft Word» o 100b1M HMeHeM.

PN

KOHTpOHLHBIC BOIIPOCHI

1. PasGopumBOoCTh peun Tpu TepexBare HMH(POPMAIMH CPEACTBAMH PasBEAKH IO MPIMOMY
aKyCTUYECKOMY U BUOPOAKYCTHUECKOMY KaHaJlaM.

2. OcnabieHne akyCTHYECKHUX (PEUEBbIX) CHIHAJIOB.

3. 3BYKOHM3OJISAIMS CTPOUTENBHBIX KOHCTPYKIMiA. 3BYKOM3OISIMS OKOHHBIX paM. AKTHBHbBIE METOJIBI
3aLIUTHI.

A A e = e v ————

Pabora ¢ tureparypoi:
PexoMenayemblie HCTOYHHUKH HH(pOpMaIuH (Ne HCTOYHIKA)

OcHOBHAA JlononHuTENBHAS Meroauueckas NHtepreT-pecypebl
1 1-2 1-3 1-3
OneHOYHBIE CPENCTBA: OMYEM.




JladopaTopHasn padora Ne 19-20

Tema: HccienoBanue INPUHIHUIIOB (l)OpMPlpOBaHHﬂ HCBBI[OCJ]y‘IaﬁHle MocJIeI0BaTeILHOCTEH M METOA0B MX
TECTUPOBAHUA

Hean paGoTsi:

e npuoOpectu HaBeliku 10 co3ganuio ['KII  (renepaTopoB  KIIIOYEBBIX  IMOTOKOB) IS
KpUNTOTpapuuecKuX MpUIIOKEHUH;
® U3yYUTb METOAMKY TECTHUPOBaHUS TreHeparopoB ciydaiHbix uyucen (I'CUH) u reneparopos
nceBnocnydaitaeix yucen (I'TICH) Ha ocHoBe kpuTepueB amepukanckoro ctangaapra FIPS 140-1.
ITopsinok BbINOJHEHHS PadOTHI

- BBIMOJHUTH O3HAKOMHTENILHO — SKCIIEPUMEHTAIBHYIO YacTb paboTsl (1.1.1.);

- c(opMHPOBATH Pa3HBIMH CIIOCO0aMH BBIOOPKH CITyYaiHBIX M MICEBAOCTYYalHBIX OMT HeoOxoaumoro oobema (1.1.2, 1.3);
- OCYIIECTBUTH TECTHPOBAHHUE W MIPOAHAIN3UPOBATH Pe3yNbTaThI (11.1.4);

- opopmuTs otuer (1.1.5).

1.1 O3HaKOMUTENFHO — SKCIIEpUMEHTAaIbHAs 4acTh PabOTHI

1.1.1. M3yuuts mnopsigok d¢yukuuoHuposanus JIPP, ucnosb3ysi J1eMOHCTPALUMOHHYI0O NpOrpaMmy

(Z1B_Lb2.exe).
st 5TOr0 HEe0OXOAUMO BEITTOTHUTE clenyromiee.

1) Beibpats nyskt mento JIPP — /lemoncmpayua — @ynkyuonuposanue JIPP ... .

2) B OTKpBIBIIEMCS IHAJIOTOBOM OKHE «Bbibop 00pasyroweco npumumuéHo2o NOJUHOMA» BbIOpATh OJWH U3
MPUBEICHHBIX (B CMUCKE) MPUMHUTHUBHBIX MOJIUHOMOB (PaCCMOTPETH JUTS HECKOJIBKHX BAPHAHTOB, B YACTHOCTH TSI TPUHOMA U
JUIsL HCHTaHOMa). (HCHOHL3Y€MBI€ IIPUMHUTUBHBIC MOJJMHOMBI aHAJIOTUYHBI IIEPBBIM TPUHOMAM U IICHTaHOMaM, IMPUBCACHHBIM
B Tabm. A.1, A.2.)

3) 3amaTh HEBBIPOXKICHHOE HaYadbHOE cocTOsIHUE peructpa (mbo <Cay4daiinoe> mu6o <[IpuHyaUTEeIBLHOE> — 3a1aeTCsI
CaMOCTOSATEIHHO).

4) O3HaKOMHUTBCS c MOPSIAKOM (GYHKIIMOHUPOBAHUS JIPP B [OLIArOBOM pexuMe
(xHomka <CJepyloluii TAaKT>): 00paTUTh BHUMAaHUE Ha 3aKOH (OpMUpOBaHHA OuTa OOpaTHOM CBsI3U U Ha
dbopMupoBanue Tekymero BeixogHoro Ourta JIPIIM  (nuHelHON  peKyppeHTHOH  MOCieoBaTeIbHOCTH
MaKCUMaJIbHOTO TIEPHOJIA).

5) O3HaKOMHTBCSI CO CTPYKTYPHBIMH cBoicTBaMu chopmupoBanHoii JIPTIM (cM. KpaTkoe omnucaHuWe B NPWIOKCHUH B),
o0partuTh BHEMaHue Ha ee JmuHy (nepuos 1) (chopmupoBath Heckonbko epuoaos JIPIIM — kuonka <Jlo mepuoma>).

6) Coxpanuth nomnydeHnyto JIPIIM — knomka < CoxpaHuts nojydednyro JIPIIM > u u3yuunts ee cBoiictBa. st atoro
BIOpaTh yHKT MeHio JIPP — /lemoncmpayus — Ceoitcmea JIPIIM — Tpouyutats JIPIIM... .

7) 06aBuTh MOJydYCHHBIE PE3yJbTAThl B MPOMEXKYTOUYHBINA (aiiin otuera (kHomka </[00aBHTH B 0TYET>, 10 yMOJTYAHHIO
ums ¢aitna oryera— report.txt). C mpuMepoM COAEPKUMOro aBTOMaTH4decku GopmupyeMoro Qaiina oTyeTa 1Mo AaHHOMY
PEXUMY MOXKHO O3HAKOMHUTHCS B MMPHIIOKEHUH (CM. TipuiL. B).

B omuem no nabGoparopHoi padoTe BHECTH cJieqyloliee:

V cxeMbl BeIOpaHHbIX JIPP (1151 TppHOMA M /1711 IEHTaHOMA);

V TPacCUPOBKY HECKOJNBKUX ((m +3) + (m +8)) TakroB (pyHKUHOHMpoBaHUs JIPP ¢ ykazanumem miis Kaxmoro
cnenyromeid nHpopManuu:

— cocrosiaue JIPP;

— 3HayeHue Oura oOpaTHoii cBszu JIPP;

— 3HAaYEHHE BLIXOAHOTO Outa JIPP;

J 3HaYCHUE IeproI0B Ti chopmupoBanHbix JIPTIM.

1.1.2. I3yyuth 0c00EHHOCTH peaju3anuu U GyHKIMOHUPOBAHUS KOMOMHUPOBAHHOIO reHepaTopa co
c’KaTueM, OCHOBaHHOro Ha JIPP, Ha npumepe ynpoiueHHoil Moaean (OAMH yNPaBJISIOMUIA U OJUMH Padouunii
perucTp) ¢ NPUMUTHUBHBIMHU 00Pa3yOIIMMH MOJMHOMAMH MCKYCCTBEHHO MAaJIeHbKHUX cTeneHed m. [y aToro
HEO0OXOMMO, UCTIONB3YS JEMOHCTPAIMOHHYIO ITporpamMmy ZIB_Lb2.exe, BEITIOJIHUTD CIIEAYIOIIEE.



2) Bri6pats MYHKT MEHIO JPP —»  Jlemoncmpayus —> Komounupoeanunwiii zenepamop —>
I'enepamop co coxcamuenm ... .

3) B mosBHBIIEMCS MAOrOBOM OKHE «/[eMOHCmpayus @QYHKYUOHUPOBAHUS NpOCMeuue20 8apuanma
2eHepamopa co cxcamuemy» 3aiaTbh CIPYKTYpY KOMOMHUPOBAaHHOIO TI'€HEpaTopa, BbIOpaB U3 INPHUBEICHHBIX CIIUCKOB
obpasyronue npumutusabie nomuHombl T1(X), f2(X) a1 3ananus ynpasistomero (JIPP1) u pa6ouero (JIPP ;) peructpos
COOTBETCTBEHHO. [Ipu 5TOM HadabHBIE COCTOSIHHE OOOUX PETUCTPOB 33JAOTCS CIYIalHBIM (IICEBAOCITYYaiiHBIM) 00pa3oM.
[lo ymomuanmio B KOMOMHHPOBAHHOM TE€HEPAaTOpEe HCIONb3yeTcs ympasisromuid peructp JIPP 1, 3aganHbii TpUMATHBHBIM
nomuaomom  f1(X) =X Lix"+x4+x%+1, u pabouuii  peructp, 3aJaHHBI HOPUMUTHBHBIM  IOJHMHOMOM
fa(x)=xB+x4+x3+x+1

4) O3HakOMUTBCA € NOPSAAKOM (YHKIMOHHUPOBAHMS 33JaHHOI'O TE€HEpaTopa CO CXKaTHEM B IIOLIATOBOM pPEKUME
(xaomka <CJaeaywommi TakT>). OOpaTuTh BHHUMAaHWEC Ha 3aKOH (OPMHPOBAaHHS TEKYIIETO BBIXOJHOrO OuTa
KOMOMHHPOBAaHHOTO TeHeparopa (Ha pasnuuve BenwuuH «Texywutl maxkm @QyHKYuoHuposanus Noy, «/[nuna
cghopmuposannou IICII (6um)», npuBeEHHBIX B COOTBETCTBYOIIUX MOJISIX BBIBOJA).

5) Cdopmupoas Beixoxuyto IICIT oobemom Len (6ut), Len>T1, Len>T2 (T1 u T2— nepuoasr JIPIIM
nucxonusix peructpoB JIPP1 u JIPP, coorBercTBeHHO), 00paTUTh BHUMAHHE HAa OTJIMYKE MepHosia GOpMUPyEeMOl BBIXOJHON
[OCJIEI0BATEIHOCTH OT IEPHOAOB HCXOAHBIX PETUCTPOB.

[Ipu stom mns Ovictporo dopmupoBanms BbixogHod IICIT Gonbmoi mmHBI (6€3 ITOIIArOBOW JEMOHCTPAIMH TOPSIKA
(YHKIIMOHUPOBAHHUS) MOKHO BOCIOJIB30BaThCst KHOMKOM </[00aBHTBL L OMT>, koTOpas mo3BossieT H00aBUTh K TEKYIIEH
BBIXOJIHOU mocieaoBareabHocTd L chopmupoBannbsix Outr. (B OTKpBIBIIEMCsI IHaIOrOBOM OKHE BbIOpaTh uinHY L
N00aBJISIEMOT0 K BRIXOHOU TocaenoBaTensHocTH oTpeska [ICII.)

B omuem no nabopaTopHoii padoTe BHECTH cJIeayloliee:

V BBIOPAHHYIO CXeMY reHepaTopa Co CHKATUEM;

\ o0pa3ymollre TPUMUTHUBHBIE TOTUHOMBI f1 (X), f2(X);

V nepuozbl T1 M T2 ucxoausix peructpos (JIPP 1, JIPP2);

V TPACCUPOBKY HECKONBKHUX (3 + 6) TakTOB ()yHKIMOHHPOBAHUSI KOMOMHUPOBAHHOTO T€HEPATOpa C yKa3aHHEM

cienyromei nHpopMauu:
— TEKYLIUE COCTOSIHUS UCXOAHBIX JIPP j;

— TEKYILUE BBIXOIHBIE OUTH KOMOMHUPOBAHHOI'O I€HEPATOPA;

\/ BBIBOJ] 110 cooTHomeHuto BennuuH nepuona [ICII, ¢popmupyemoii reHepaTopoM co CKaTHUEM, U TIEPHOJIOB
T1, T2 UCXOAHBIX JIMHEHHBIX PEKyppeHTHBIX perucTpos (JIPP 1, JIPP2);
V TpeOoBaHUsI K BBIOOpPY MapaMeTpoB KOMOMHHMpPOBAaHHOI'O T€HEpaTopa TaKOro THIA C TOYKU 3pEHUS

CJIO)KHOCTH BOCCTAHOBJICHHA 3aKOHa (I)YHKI_[I/IOHI/IpOBaHI/I}I IIpu HUCIOJBb30BAHNUN B PCAILHBIX KpI/IHTOFpa(l)I/ILIeCKI/IX
MMPHUITOKCHUSAX.



Ta6muma A.1 ITpuMepsl IPUMUTHBHBEIX TPHHOMOB ctenend M (M = 3, ..., 100)

Ne Bun nonunoma f (X)
1 x3+x+1
2 X3+x2+1
3 x4+ x3+1
4 xY+x+1
5 X2 +x2+1
6 X2+ x3+1
7 xb+x+1
8 x8+x°+1
9 x"+x+1
10 X +x3+1
11 Xx'+x4+1
12 X +x8+1
13 x®+x4+1
14 x2+x°+1
15 x4+ x3+1
16 x04+x7+1
17 x4+ x2+1
18 xP+x+1
19 x4+ x3+1
20 xB4+x7+1

Ne Buy nonunoma f (X)
21 x20 +x3+1
22 X204+ x5+1
23 x4+ x2+1
24 X2 +x+1
25 X2 +x°+1
26 XP4+x3+1
27 XB4+x3+1
28 Xx®+x2+1
29 x3+x3+1
30 X31+X13+1
31 x4+ x3+1
32 X41+X20+1
33 X2 +x'+1
34 X52+X21+1
35 xS +x+1
36 xB+x5+1
37 X95+X11+1
38 xP®+x+1
39 X100+X15+1
20 X100 1 %37 1 1

Tabnmumna A.2 [Ipumepsl MPUMATHBHBIX TIEHTAHOMOB

No

Bun nonunoma f (X)

crenenu m (M =6, ..., 30)

XC+x2+x3+x2+1

No

Bun nonunoma f (X)

X8+ xC+x2+x+1

11

X +xT+x4+x3+1

12

XB+xt+x3+x+1

13

14

X+ x> +x3+x2+1

15

xP+xb+x5+x+1

16

XA+ x4+ x3+x+1

17

X2+ x8+xT+x+1

18

X2+ x8+xT+x+1

19

1.2 CdopmupoBatsb BeIOOpKH MceBROCTyHalHBIX uncen anuHoi 20000 6ut (2500 Gaiir), ucnons3ys 110 (mporpammel
CLinCongGener.exe u CLRRGener.exe), koropoe peamusyer JIKI' u JIPP. 3HadeHus mapaMeTpoB Ui 00pa3yrOIInX

20

IMMOJIMHOMOB B3ATb U3 COOTBETCTBYIOLIUX Ta6J'II/ILI cbafma HpI/IJ'IO)KCHI/IC A 1o HOMCPY MallIWHBbI.

1.3 Co3naTh apxuBHBIE (hailiIbl C MOMOLIBIO APXUBATOPOB ZiP U rar pazmepom He MeHee 2500 6aiToB.
1.4 OcymiecTBUTH TECTUPOBAHHUE BCEX MOMYyYEHHBIX YETHIPEX BHIOOPOK MCEBIOCTYYaHHBIX Yncel. [ TecCTHpOBaHUS
ucnonb3yercss nporpamMmubiii kommiiekc FIPS 140-1. 3amyctuts npunoxenue TestFIPS1401.exe. lna ocyuiecTBieHus

TCCTUPOBAHU H606XOZ[I/IMOZ

- OTKpBITH (hailyl, KOTOpPBIA COJAEPKHUT pPE3ylbTaThl PabOTHl T'€HEPATOPOB, UCHOJIB3Yd NMYHKT MeHio “‘Daiin”,
“OTKpbITh Qaitn” unu kHonky “®aiin” Ha maHenu KHomokK. [Iporpamma moaepKUBAaeT BO3ZMOKHOCTh OTKPBITHS
HECKOJIbKUX (ailioB maHHBIX. HaBuramus mo OTKpHITBIM (aillaM OCYIIECTBISETCS C HCIOJb30BAaHUEM KHOIIOK

“Hazan” u “Briepen’” Ha naHeIn KHOIMOK.
A pex

- 7151 OCYILECTBIICHHUS TECTUPOBAaHUs BHIOpaTh MYHKT MeHI0 “@aitn, “TectupoBanue” niam HaxaTb KHONKY ‘“‘TectupoBanue”
Ha NaHenu KHONoK. Ilocie BBINOoNHeH!s TECTUPOBaHUS B 110JI€ OKHA BBIBOJSATCS PE3YJIbTaThl TECTUPOBAHMUA.

ITporpaMMHBI# KOMILIEKC MTO3BOJIAET:




— CO3/1aBaTh OTYETHI B BUJIE TEKCTOBBIX (DalijIOB, KOTOPBIE COMIEPKAT PE3yIbTaThl TECTUPOBAHUS;
— cO34aTh IEMOHCTPAMOHHBIN OTUeT B BuAe (aiina B popmare HTML;
— pacnedartsiBaTh Pe3yJIbTaThl TECTUPOBAHUSL.
Wcnonp3ys pe3ynapTaTsl TECTUPOBAHUS 3aMOJHUTD TaONIUIy 3HAUEHUSIMU CTATUCTUYECKUX apaMeTpoB :
Tabnuna 4

Tect cepuii

MoHoOuTHBIH TecT | Bio4HbIH TecT Tect mmH cepuii
1[2[3[4]5]6 P

Rar
Zip
JIKT
JIPP

CILGJ'IaTI) BBIBO/IBI I10 KAXKJOMY TUITY '€HEPATOPOB.

1.5 Conep:xanue oTyera.

OT4eT JoJIKEH CONEPKaTh :

— TIeJIb UCCIIEZIOBAaHUH U IIPOTpaMMy padoOTEHI;

— KpaTKOE OIHCaHue TeHepaTOPOB;

— pe3yJabTaThl, MOJYYCHHBIC HA 03HAKOMHUTEIBHOM 3Tare paboTsl (1160 kHomKa </[00aBUTH B 0TYET>, 10 YMOITIAHHIO UM
¢aiina otuera - report.txt.);

— UWTOTOBYIO TaOJHILy C pe3yJbTaTaMu;

— BBIBOJIBI IO pabore.

1.6 KoHTpoJibHbIE BONPOCHI.

1. OOsscaute npouecc GOpMUPOBAHUS MICEBIOCTYyYaHHBIX Yncen ¢ ucnoib3oBanuem JIKT .
2. OObsicHuTE Tpolecc GopMUPOBAHUS TICEBAOCITYYANHOM MOCIE0BATEILHOCTH C HCTIOIb30BaHeM JIPP.
3. OO6BsicHuTE TpoIIecc 0TOOpa MCEBAOCTYIaHHBIX MOCae0BaTeIbHOCTEH o Fips-140.



Jlaboparophas padota Ne 21-22. «OlieHKa 3alUIIEHHOCTH MMOMEIIEHUS OT YTeYKH HH(OOPMAIIUH 110
KaHaJIaM aKyCTORJICKTPHUUECKUX MPeoOpa30oBaHuil TEXHHUECKUX cpencTB» Llens paboThr:

Lenpro manaO# nmabopaTopHOW pabOTHI SBISIETCS M3YYCHHE BOIIPOCOB CBA3AHHBIX C OIIEHKON
3aIIUIICEHHOCTH  TOMEMIEHUS OT VyTeYKd HMHPOpMAIMA TIO0 KaHAJaM  aKyCTOIJIEKTPUYIECKIX
MpeoOpa3oBaHUil TEXHMYECKUX CPEJICTB.

1. Teoperuueckas yacthb

1.1. Kpamxue meopemuueckue ceéedenus

[IpakTrdueckn B JIFOO0OM TIOMEIICHHUH HAXOMITCS Te WU HWHBIE TexHudeckne cpenctBa (TC): aTo
TeneoH, pa3MYHbBIE IIOKAPHBIE W OXPAaHHBIC AATYMKM, OPITEXHUKA, CHCTEMbl CBsI3M U T.0. U 3Tm
TEXHUYECKUE CPEJICTBA B HOPMAIBLHOM PeXUMe paboThl MOTYT 00pa30BHIBATh KaHaJbl YTEUKH HH(pOpMAIHH.

JoCTaTouyHO XOpOIIO M3BECTHBI CIIOCOOBI HECAaHKIIMOHMPOBAHHOTO MOJy4eHHUs HHpopManuu o0
aKyCTHKE TIOMEIEHUS 33 CUET MOJACOCIUHEHUS K JIMHUAM Telle(OHHBIX anmaparoB (0OCOOCHHO ammapaTroB
AIIEKTPOMEXAHUYECKUMHU 3BOHKAMH), JIMHUAM JUCIECTYEPCKON MM T'POMKOTOBOPSIIEH CBS3M, BTOPUYHON
YacoUKaluu, HEKOTOPHIM JINHUAM OXPAaHHON CHTHANM3ALUK U Ja)Ke JHHUSAM dnekTponutanus. [logoonbie
KaHaJIbl YTEUYKH CO3JAI0TCS 33 CUET SIBJICHHUS aKyCTOdJIEeKTpHueckux npeobpasoBanuii (AJII) B anemeHTax
TC.

AKYCTORJIEKTpHUYECKH TpeodpazoBaTellb - 3TO YCTPOWCTBO, MpeoOpas3yrolee aKyCTHIECKYIO
SHEPTHUIO (T.€. SHEPIHI0 YNPYIHX BOJH B BO3AYLIHOHM cpelie) B SIEKTPOMArHUTHYIO SHEPIUIO B CXEMax TeX
YCTPOMCTB, B KOTOPBIX HAaXOISTCS aKyCTORJEKTpUUecKue mpeoOpasosarenu. Hanbosee pacmpocTpaHeHHbIE
aKyCTOJIEKTpUYECKHE Mpeo0pa3oBaTelny JMHEHHbBI, T.€. YIOBJIETBOPSIOT TPEOOBAaHMSAM HEHCKAKEHHOU
nepeaayd CUrHajga, 1 oopaTumsl, T.€. MOTYT paOoTaTh M Kak M3IydaTelb M KaK MPUEMHHK (IIOAYMHSIOTCS
MIPUHLIMITY B3aUMHOCTH).

B ocnose siBinenust ADII nexar cnepyromue puzndeckue 3QGeKTs:

* yyIeKTpoauHaMuuYecKuil ¢ dext - Bo3HukHoBeHue DJIC (TOKa) B 0OMOTKE, KOJeOJroIIencs B
MarHUTHOM IIOJIE;

* DJICKTPOMArHUTHBIA AS(PQEKT - H3MEHEHHE MAarHUTHOTO TMOTOKa uepe3 (eppo MarHUTHBIN
CepACYHMK TMpPU €ro MEXaHWYeCKOM TMEPEMEICHNH, BbI3BAHHOM aKyCTUYECKUMH KOJICOaHUSIMH W,
CJIeIOBATEIbHO, N3MEHEHUE TOKA B €r0 0OMOTKE;

* JeKTpocTaTndeckuil 3pdexkrT - H3MeHeHHe pacCTOSHUS MeXIy OOKIaJKaMH KOHIEHCATopa
(HampuMep, BO3AYIIHOTO) U CIIEA0BAaTEIbHO H3MEHEHNE HAIPSKEHNS Ha HEM;

» obpatsblii 3¢ ekt marautocTpukimu (dddexkr Bemmapu) - mpeoOpa3oBaHHe MeXaHHUYECKOM
SHEPTUH, NMPHUKIIAAbIBAEMON K CEPACUYHUKY M3 MarHUTOCTPUKIIMOHHOTO MaTepHhaja, B SHEPIUI0 MarHUTHOTO
noJisi, BeI3bIBatomyto D/IC B ooMotke. Takne KOHCTPYKINMH UCHOIB3YIOTCS B QUIIBTPax, pe30HaTopax u T.11.;

* TIBE30DJICKTPUUECKUH S(P(PEKT - BO3HUKHOBEHHE HANPSHKCHUS HAa TOBEPXHOCTAX HEKOTOPBIX
KPUCTAJTMUECKHI BEIIECTB MPU MX CKATUU M PACTSDKEHUM;

* TEH30PE3UCTHBHBIA A(P(PEKT - U3MEHEHHE COMPOTHUBICHHUS MOJYNPOBOIHUKOBBIX MPUOOPOB TpH
MPUIOKEHUH K HUM MEXaHIMUECKUX YCHITUH.

[posiBiienne akycrornpeoOpa3oBaTeIbHBIX KaHAJIOB YTEUKH WHPOPMALMU B OOJBIIMHCTBE CIydYacB
HE CBSI3aHO C KQYECTBOM HCIIOJIHEHHUS TOTO MIIM MHOTO TEXHUYECKOTO CPEJICTBA, a SIBISICTCS COMYTCTBYIONIMM
€ro JAesTeNbHOCTH. B psizie ciay4yaeB OHM BO3HUKAIOT 3a CUET B3aMMHOCTH JICHCTBUS 3JI€MEHTA, 3aJI0’KEHHOTO B
KOHCTPYKLHIO (IMHAMHUKH), B OPYTUX CIydasxX 3a cYET HEKaYeCTBEHHOTO HMCIIOJHEHHUS 3JIEMEHTOB (pbIXjas
HaMOTKa MHAYKTUBHOCTEH, N3MEHEHNE PACCTOSIHUS MEX Ly OOKJIaJKkaMHi KOHIEHCAaTopa U T.11.).

Takum 00pa3oMm, Kak ciedyeT W3 MEepedrclICHUs] BO3MOXHBIX MEXaHM3MOB IpeoOpa3oBaHUs,
3HAYUTENIEHOE KOJIMUECTBO IEMEHTOB OKPY)KAIOLINX HAC Pa3IMYHBIX YCTPOUCTB,
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MOXeT 001aJaTh aKycTorpeoOpa3oBaTenbHbIM 3()(HEKTOM, H CIIEIOBATEIFHO, MOKET SIBISTHCS UCTOYHUKOM
JUTSL CO3JIaHMS KaHalla YTeUKH KOHPUICHIIMATEHONW aKyCTHYeCKOH HH(pOpMaInu.

B nannoii paboTe mpuMeHsSETCS METOIUKAa HHCTPYMEHTaJIbHO-PAaCUETHON OLEHKH BO3MOXXHOCTH
YTEUKH pe4eBOil KOH(PUIACHIMATBLHOH MHQOPMAIMM MO KaHalaM 3JIEKTPOAaKyCTUYEeCKUX NpeoOpa3oBaHuUM,
paspaboranHass ['octexxomuccuelr Poccun. Mertonuka moapasyMeBaeT OLCHKY TOJNBKO — MPSMBIX
aKyCTO2JIEKTPHUYECKUX MpeoOpa3oBaHUM, T.€. TE€X, CUTHAIBI KOTOPBIX PacIpOCTPaHAIOTCS MO MPOBOJAAM H
YaCTOTHBIN Mana30H KOTOPBIX HAXOJUTCS B YACTOTHOM JIMANa30HE PEUeBOro CUrHAIA.

MeTol OLIEHKM 3aKiIio4aeTcsi B HMHCTPYMEHTAJIbHO-PACYETHOM OIPENEICHUN COBOKYITHOCTH
OKTaBHBIX OTHOILICHWH HANpPsDKEHWH, HABOJUMBIX B (P)YHKIMOHAIBHBIX (CHTHANBHBIX) Hemsix TC TecTOBBIM
aKyCTHYECKUM CHTHAJIIOM W IIYMOM 3a CYEeT WX aKyCTOAJIEKTPHYECKHX MPEoOpa3OBaHU W IMOCIEAYIOIIIM
CPaBHEHHEM 3THX OTHOUIEHUN C HOPMAaTUBHBIMH 3HAaYEHHUSMU.

1.2. Ilpumensiemoe obopyoosanue

Hns uamepenuit curnanoB ADII, kak NnpaBuUo, UMEKOIIUX KpailHE Mallble BEIUYUHBI, B COCTaB
komiekca «CopyT-7» BXOAAT cnenuanbHele OuddepeHnnanbHble YCHINTEIH, BBIIONHEHHBIE B BHUAE
OTHENbHBIX YCTpOMCTB. Kaxnplii ycuiaurens HMeeT BHYTPEHHHE aKKyMYJSTOPbI, (HUKCHpOBaHHbIE
koadpdurmentsl ycunenus 20, 40, 60 nb. Kpome Toro, ycunurtens No2 mMeeT BCTPOSHHBIN PEKEKTOPHBIH
¢uneTp Ha wactoty 50 I'm ans yMmeHbIICHUWs] BIMSHUS HABOJAOK CETH JIICKTPOIMTAHHS HA peE3yJbTaT
H3MepCHHI>'I. Ycunurenu no3BoiasioT HU3MEPATH CUT'HAJIBI HA CUMMETPHUYHBIX 1 HCCUMMCTPUYHBIX IMPOBOAHBIX
ymHugx. Ecan OIWH M3 BXOJ0B YCUJIMTECIA HEC MCIOJB3YyCTCA, OH 3aKOPAYMBACTCA CHeHHaIIBHOfI 33FHy1HKOI>'I.
B ofmeM cimydae npoBOAHBIE JHMHUM HEOOXOAMMO HCCIeNoBaThb B 00oMX pexuMax. Bee usmepenus
IMPOBOJAATCA MNpHU OTKIHOYCHHOM IMUTAHHWUU HMCCICAYCMOI'0 TCXHHUYECKOTO Cpe€aACTBa MW IHpPU OTCYTCTBUU
HaHpH)KeHHf/'I Ha OTXOOAIIUX JIMHUAX. WckimroueHne cocTaBIsIIOT TGJ’IC(I)OHI)I 1 HCKOTOPBIC AaTYUKH HO)KapHOI‘/'I
CUTHAJIM3ALMH, IPH UCCIIEIOBAHUU KOTOPBIX HA HUX MOAAETCS MUTAHUE.

Buemrnnit Bun nuddepeHmanbHOT0 yCHIUTENs puBeeH Ha puc. 1.1.

Puc. 1.1. Bremnuii Bujg muddhepennuanpHoro yeumurens Nel

Ha nepe):[Heﬁ MMaHCIn I[I/I(I)(l)epeHL[I/IaJ'ILHOFO YCUIIUTECIA PACHOJIOKECH BBIKIIHOYATC/Ib MNHUTAHUA, a
TaKXEC HpHMOﬁ u HHBCpCHLIfI BXOAbl YCHUJIHUTCIIA. Ha 3aZ[Heﬁ MaHCIIN YCUIIUTCIIA PaACIOJIOKCH BBIXOHHOﬁ
Ppas3beEM, 4epe3 KOTOpLIfI YCUIIMTECIIb MOAKIOYACTCA K USMEPUTCIIBHOMY MOAYJITO MPpUJIaraCMbIM K KOMIUICKCY
Ka6eneM, Pa3pEM AJid MOAKIIOYCHUS 3apsAJHOIO yCTpOﬁCTBa " INePCKI0YATCIIb KOB(I)(bI/II_II/ICHTa YCUIICHHA.
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Jis mutanus TeneOHOB, JATYMKOB IMOKAPHOW CUTHANIM3AINN U HEKOTOPBIX IPYTHX TEXHUUICSCKUX
CPEICTB B COCTaB KOMIUIEKCA BXOIUT HCTOUHUK UTaHusa «SZPS-O!» (puc. 1.2).

0@_3{;{5/11{ SZP 3

MCTOMHMY MTAHWA

Puc. 1.2. Buemnuii B UCTOYHHUKA ITUTAHUS

Kpome mwmranus TC, wucrounuk mnwmranus «SZPS-01» mnpenHasHayeH OIS 3apsiikd
n3meputensHblx  ycunurened. Ilogxmouenne TC K HMCTOYHMKY NHTaHUS OCYLIECTBISIETCSl 4epes3
cnenuanbHbi  TiepexogHuK (puc. 1.3). K mepexogHWKy MOXKeT HeMOCPEACTBEHHO IOAKIIOYATHCS
HccleAyeMblii  TeneOHHBI  ammapar, KpoMe TOro, Ha IIEPeXOJHHKE HMEETCsl pa3beM Ul
HETNOCPEACTBEHHOTO MOAKIIOUeHHS AU HEepeHINaTBbHOTO YCUIUTEIS.

Puc. 1.3. BHemrnuii Buj mepexoIHUKa IS MOAKIIOUEHUS MUTAHUS Ha
TEXHUYECKUE CPEJICTBA

2. [Nopsinox BeIMOTHEHUS TabopaTopHO paboTHI

2.1.1. M3yunth OCOOCHHOCTH 3aJaHHOTO TEXHUYECKOI'O CpPEICTBa, NPEABAPUTEILHO OICHUTH
BO3MOXKHOCTh BO3HUKHOBeHUs ADII.

2.1.2. IloaroroButh KoMIUIeKC «CrpyT-7» i nposeneHus uzmepenuid ASIL.

2.1.3. IlIpoectu uamepenus cursanos ASII.

2.1.4. OdopMHTH IPOTOKOI OIEHKH 3aIUIIIEHHOCTH TTOMEIICHHSI.

2.1.5. OrBeTuTh HA KOHTPOJIBHBIE BOIIPOCHI.

2.2.1. CocraBbTe TaH-cxemy pasmenieHusi TC B MOMEIIEHHH, OTMEThTE JIMHUH, BBIXOJSINUE 32
Mpeiebl TOMEIIeHNS.

2.2.2. lloaroroBbre KOMIUIEKC «CIIpyT-7» AJIsl MPOBEACHUS aKyCTUUECKUX n3MepeHuid. st aToro:

- TOJKIIYHUTE MOIYJb conpskeHus k [I9BM;

- TMOAKIIOYMTE U3MEPUTENILHBIN MUKPO(DOH K U3MEPUTEITHHOMY MOJYIIIO.

[NonxirounTe aHTEHHY K U3MEPUTENBHOMY MOy 0. BKITtounte nutanue
M3MEPHUTEITBHOTO MOJTYJIS;

- TOAKJIIOYUTE UCTOYHHMK TECTOBOTO aKyCTHYECKOIO CHI'HaJlla K aKyCTHYeCKOW cucteme. Brmtounre
MMMTaHWE MCTOYHUKA TECTOBOTO aKyCTHYECKOI'O CHTHaja (CBETOAMOJ Ha TMEepeqHeN MaHeln MOAYNS TOJDKEeH
3aropeThCsl 3€CHBIM CBETOM ). BKITIOUNTE MUTaHME aKyCTHISCKON CHCTEMBL.

- 3aMyCTUTE MPOTPaMMHOE 0OeCIIeYeHHE IS YIIPABICHUS KOMITJIEKCOM.
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Uepe3 HECKOJIBKO CEKYH/T IPOU30HIET HHUITHAIA3AITNSI 000pyI0BaHMs. Y OSANTECh, YTO:

- THII BXOJJHOTO JaTYNKa - MUKPO(OH;

- kHomka «llomHbIil ciekTp» oTKarta;

- 4YyBCTBUTEIBHOCTH - HU3Kas;

- ¢Qunbtpsl 1/1 okTaBsI;

- TaHeJbh UCTOYHMKA TECTOBOTO CUTHAJA - aKTUBHA,;

- YpOBEHb BBIXOJHOT'O CHT'HaJIa HICTOYHMKA TECTOBOIO aKyCTHUECKOI'O CUTHANIA - MUHUMYM;

- THUN BBIXOJA - OJOKHUPOBKA.

2.2.3. H3mepeHne OKTaBHBIX YPOBHEH TECTOBOTO aKyCTHUECKOI'O CHTHaja B kauecTBe TeCTOBOTO
aKyCTHYECKOI0 CHIHaja Ipu u3MepeHuu ypoBHel ADIl HeoOXoauMo HCHONB30BaTh I'APMOHHUYECKHE
TOHAJBbHBIE CUTHAJIBI C ONPEACICHHBIMH YPOBHAMHU. [103TOMy HEOOXOIUMO «OTKaIMOpOBATH» KOMILIEKC
«CrpyTt-7».

Pasmecture mukpodon Ha paccrosann Im ot AC. Hcmomb3ysh mporpammHoe oOecrnedeHue, Ha
MIaHEJIH yIPaBIeHUs U3MEPUTEIbHBIM MOIYJIEM BKIFOUUTE PexXUM rpaduka Nel - Texymuii criektp.

Ha mnanenu ynpaBneHuss MOIyJeM aKyCTHYECKOTO CHUTHAla C IOMOLIbI0 3neMeHTa «CuHyc»
YCTaHOBUTE YacTOTY BBIXOJIHOTO CHUTHAJIa, B AJIeMeHTe yrnpaBieHus «Brixon» ycranoBute « CuHyC».

Haxwmure xnomky «Ilyck». C momormipio peryiastopa ypoBHS B IaHEIHd HCTOYHHKA TECTOBOIO
aKyCTMYECKOT0 CHUTHaja HauMHaWTEe YBEIMYMBATh T'POMKOCTH BOCIHPOHM3BOJMMOrO TOHAJHHOTO CHUTHAlA.
W3mepenust ypoBHSI MPOM3BOAMTE KypcOpOM B OKHE aHajIM3aTopa CIEKTpa IO LEHTPY COOTBETCTBYIOIIEH
OKTaBHOM TOJIOCHI (HE CITyTaliTe OKTaBHBII ypOBEHb CUTHAJIA C HHTETPAIbHBIM).

3anummTe 3HaYCHUE PETYIITOPa YPOBHSI MTAHETH UCTOYHHUKA aKyCTHYECKOTO CUTHAIA B TAOIUILY.

[oBTopute 1. 2.3.2, 1. 2.3.3, 1. 2.3.4 A1 KaXA0T0 3HAYEHUS HEOOXOIUMOTO YaCTOTHI.

3aBeplInTe U3MEPEeHHs yPOBHEH TECTOBOIO aKyCTHYECKOT'O CUTHAA.

BriknrounTe U3MEpUTEIbHBIA MOAYJIb, OTKIIFOUHUTE U YIIAKYWTE U3MEPUTEIbHBIN

MUKPOQOH.

2.2.4. 3mepeHne ypoBHS OKTABHOI'O IIIyMa

[oxximrounTe KO BXOAY H3MEPUTENEHOTO MOAYNA AuddepeHmansaeii yennureas Nel, 2. Bxomst
YCUJIMTENST TPU TIOMOUIM MPUIaraeMbIX OCIHHIUIOrpaUuecKuX NPOOHUKOB MOJKITIOUUTE K HCCIEeTyeMOn
JIUHUH 1I0 CUMMETpUYHOH (puc. 1.4) unm HecuMMeTpU4HOI cxeme (puc. 1.5).

JINHHA CBASH Iaiccrlen\el\loe
TEXHITHCCRDOES
- CPEACTEQ

Yewmrenns

Puc. 1.4, Cummerpuynas cxema MOAKIIOYEHHUS

+ TR CBSI3H Hcerneayemoe

r KOS
YemiTens _T' TEXHIMECKD
CPEJICTBO

KOPOTKO3AMEHYTaA
SarmyIIKa
Puc. 1.5. HecumMmeTpuuHas cxema HOJKIIOUEHUS

Ecnu nccnenoBanuto nonsepraercs TC, TpeOyrolee mogadn nUTanus (TeaeqoH, TaTIYUKH MOKapHOH
CUTHaNM3allMk © T.1.), noakmounte mmuraHue TC ot ucrounmka murtanus «SZPS-01». K paswsemy
MEPEXOIHUKA TOJIKIIOYUTE OJWH W3 BXOIOB AU(PQPEepeHIMATBLHOTO YCHIUTENS (B 3TOM CIIy4ae BO3MOXKHO
TOJIBKO HECUMMETPHYHOE MOJIKITIOUYCHHE).
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Brmrounte muddepeHInanbHbI YCUITNTEb.
BxitounTe u3MepUTENbHBIA MOTYIIb.
[IpoBenuTe HACTPOMKY MPOrpaMMHOTrO oOecrieueHus (Ha TaHEU TaTYUKOB):

- THUN BXOAHOTO JaT4MKa - IPSIMOM BXOI;

- yeunurenb Nel,2 (20 ab, 40 n1b wnm 60 nb) B 3aBUCHMOCTH OT TONOKEHHSI EPEKITIOYATENS
Ha 33JHel MaHeIn YCUIUTENs.

Ha manenu ynpaBneHUs] W3MEpUTENBHBIM MOJAYJEM BKIIOUHTE pekuM rpaduka Nel - Texymwid
cunektp. Haxwmure xHomky «Ilyck». B oxHe aHanm3aropa cmekTpa IODKEH OTOOPasHTHCS TEKYILHUMA
CHEKTPaJIbHBIN COCTaB HANPSHKEHUS IIyMOB, MPUCYTCTBYIONIMX Ha BXOIHOM pasbeMe Iu¢epeHInanbHOro
YCHUIITUTEIS.

[lepememas Kypcop B OKHE aHalW3aTopa CIEKTpa MO IIEHTPAM OKTaBHBIX IIOJIOC, TIEPEIIHIINTE
YPOBHHU CHUTHAJIOB B K&XKI0# OKTaBHOU mojioce B Ta0I. 1, B 1pady Uw.oxm i, TAC | - HOMEP OKTaBHOM MOJIOCHI
(ot 1 mo 5).

2.2.5. M3MepeHue ypoBHEN CUTHATIOB aKyCTOIIEKTPUUECKHX MpeobpazoBanuii (ADIT)
Pacnonoxure AC Ha paccrosuuu 1 metp ot ucciemxyemoro TC.

B manenu ympaBieHHs MOAYJIEM aKyCTHMUECKOTO CHTHaja C TIOMOIIbI0 3yeMeHTa «CuHyc»
YCTAaHOBUTE 4YaCTOTY BBIXOJHOI'O CUIHajia B COOTBETCTBUH C Ta6ﬂ. 51, B DJICMCHTC YIIPaBJICHUSA «BI)IXOIL»
YCTaAaHOBHUTE «CI/IHYC». ypOBCHB BbIXOJHOI'O CUTHaJIa OJId 33I[aHHOI71 BBIXOZ[HOP'I YaCTOTbl YCTAHOBHUTC Ha
3HAaYCHHE, COOTBETCTBYIONICE 3aJaHHON YacToTe (Tadu. 5.1).

B okHe aHanM3aTtopa CHEKTpa HEOOXOAMMO 3a()MKCHPOBAaTh IIPEBHINIEHHE YPOBHS CUIHAIA B i-i
oktaBHo# nonoce Haj ypoBHeM yMa (U u.omm 2)-

Ecnu n3MeHeHNI HeT WM OHM CITUIIKOM MaJbl, ONBITAalTeCh YBEIMIUTh KOO)DUIMEHT YCHICHUS
muddepennmansaoro yewnurens (20 nb, 40 nb), mubo ucnons3yiite npyroit ycunurens (40 nb, 60 nb), a
TaKXKe U3MEHHUTh YyBCTBUTEIBHOCTh U3MEPUTEIHLHOTO MOy (RJIEMEHT yIpaBieHus] «1yBCTBUTEIBHOCTEY).

3anumure YPOBCEHb UBMEPCHHOI'O CUI'HaJIa B SaHaHHOﬁ IIOJIOCE B Ta6nnuy 1.

Hzmenss YaCTOTY U YPOBCHb BBIXOJHOTO CHUI'HAJIa B COOTBETCTBHUHU C TalII. 51, HU3MCPBLTC YPOBHU
CHUT'HAJIOB B COOTBeTCTBy}OHleﬁ OKTaBHOM MOJIOCE U 3alHUIIUTE UX B Ta0M. 1.

25.4. MWsmepenus no 1n.2.5.1-2.5.3 HeoOXOAMMO TPOBECTH JUIS CIyYyaeB CHUMMETPUYHOIO U
HECUMMETPUYHOTO TOJKIIOUEHHUS, a TaKkkKe JI1 BCEX BO3MOXKHBIX peXUMOB pabotel TC, mmst kaxmoro
pexuma 3aronHsas HoByo Tabn. 1. Hampumep: npu uccnenoBanuu curaaioB ASII ObiToBoro BeHTHIISITOpA
HE00XO0IMMO MPOU3BECTH U3MEPEHHS IIPY BCEX BO3MOYKHBIX MOJI0KEHUIX IEPEKIIIOYATENs CKOPOCTEH U T. /.

2. 2.6. 3aBepiieHne H3MEPEHUH

Bruikmtounte komimieke «CITPYT-7». [dns sToro:

- 3aBepuIuTe paboTy C IPOrPaMMONL;
- BeikmounTe AC BBIK/IIOYATEIEM MIUTAHMS;
- BBIKJITIOYUTE MOJYJIb TECTOBOTO aKyCTHYECKOTO CUTHAIIA;

- BBIKJIFOUUTC I/I3MepI/ITeHBHBH71 MOHy.HB;
U(vie)=102°

(1)

Pacuer orHOmICHMS «CI/II‘HaJ'I/H_IYM)) B Ka)K,Z[Oﬁ OKTaBHOM I10JI0CE MMPOU3BOJAUTCA 1O (bOpMyJ'Ie 2.
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Tabmuna 1. Pe3ynbTatel H3MEpeHUN

. MEB
mrB

JIHHHH CEMSH
Uoionb

nonoekl, 'y

Ues,

JIHHHH CBSIEH
JIHHHH CBSH

L -

POBCHE LIYMI B
POBCHE LUIYMA B
B JIHHHH CBISH

B

YACTOTA OKTABRH O

v
v
VposeHs curaana AN

CpeaHereoMeTpHICCKRaR
VposeHs curuana AN

250
500
1 CHH)
2000
4000

HopmaruBHOEe 3HaueHHWE OTHOWIEHHsS «cHrHan/mym» = 0,3, T.e. WHpOpMAIMA CUMTAETCS
3aluieHHoi, ecau Ai < 0,3.

2.3. Copaeprkanue oTdyeTa

OtdyeToM TIO [JaHHOW paboTe SBIAETCA MPOTOKON HMHCTPYMEHTAIBHO-PACUETHONH OICHKH
3alMIICHHOCTH TOMELICHUsI OT YTEUKHM pPEdYeBOi KOH(QUACHIMATbHON WHpOpManuu (peKoOMEeHIyemast
(hopma mpoToKOJIa MPHUBE/ICHA B IPHUIIOKEHUH ), & TAK)KE OTBETHI HA KOHTPOJILHBIE BOIPOCHL.

KoHnTponbHbIE BOTIPOCH!

1. B uewm 3axnrodaercs 3pPeKT akyCTOINEKTPUIECKHX peoOpa3oBaHuii?
2. Kakue ¢usnueckue 3¢ ¢exts gexar B ocHoBe ADII mpemnoxkennoro Bam B mabopatopHoit
paboTe TEeXHUIECKOTO cpeacTBa?

3. Kakwue ycrpoiicTBa ¢ akycTOIEKTPHUECKIM 3PPEKTOM MOTYT BXOJIUTH B COCTaB HEKOTOPHIX
BTCC?

4, B 4yeM 3akirodaetcs 3hdexT MOYJSITUOHHOTO
aKyCTOAJIEKTPUIECKOTO
npeobpa3oBaHus?
5. B KaKOM CJIy4ae MPOBOIHYIO JUHUIO  CIIeyeT
paccMaTpuBaTh Kak
HECUMMETPUYUHYIO?

6. HazoBute Haunbomee HpOCTOfI croco0 BBISAABJICHHUA (baKTa MOAYyJIAIN CHUI'HaJla
MOAYJIALIMOHHOTO aKYCTOIJICKTPUICCKOTO Hp606pa30BaT€J'I$I.

7. ITlo xakoMy HpW3HAaKy AeJaeTcsl BBHIBOJ O HAIWYMU aKyCTORJIEKTPUYECKUX MpeoOpa3oBaHUi
BTCC?

8. Ecnm akycTrosnekTpudeckue npeoOpa3zoBaHusi OOHAPYKEHBI, TO KaKHM 00pa3oM MOXKHO
OLIEHUTH UX OIACHOCTH?

9. TlpyumHBI W  TOCHEJACTBHS  MOAYJSAIMH  MHOOPMAIIMOHHBIM  pPEYEBHIM  CHTHAJIOM
BBICOKOYACTOTHBIX KOJIEOaHUH Y TeHepaToOpOB TEXHUIECKUX CPEJICTB.

10. Kakum obOpazom  ocymiecTBisieTcss  MepexBaT  pEe4YeBOro  CHUTHajJa B



JIABOPATOPHASA PABOTA Ne23-24

Tema « Ilonck KaHAJIOB YyTEYKHU pedeBoil HH(pOpMaLUN»

Henp padoThI: H3y4UTHh METOABI IPOTHBOACHCTBHA HECAHKIIMOHUPOBAHHOMY CheMy WH(OPMAITUH C
MTOMOIIIBIO PAAM03aKIAA0K, TTIOTYIHTh HABBIKH MPAKTUIECKOTO MCIIONB30BaHUS JAHHBIX METOJIOB.

3agava: 1. 3yunts TeopeTHYECKH MaTepua METOIMKH paboTel ¢ ycTpoiictBom CPM-700.
2. BBIMOMHUTD 3aaHuUs IOMCKA 3aKJIaJHOTO YCTPOUCTBA.
TeopeTnuecknii MaTepuaJl

CPM-700 30HA-MOHHTOp - 3TO YHUBEPCAJIbHBIA MPHUOOP IS OOHAPYKEHHUS YCTPOMNCTB CKPBITOTO
cbema uHpopmaruu. CPM-700 - BBICOKOKITACCHBINM TIPUOOP, pa3pabOTaHHBIN JIsl OBICTPOrO M HE3aMETHOTO
OOHApYKEHUS DIICKTPOHHBIX YCTPONUCTB OCHOBHBIX THIIOB: MIEPEIATYMKOB, paboTaromux B quamnazone PY (ot
50 x['m no 3 I'T), OHY (o1 15 [’y mo 1 MI'm) m 3BykoBBIX gacToT (0T 100 'ty mo 15 xI'm).

B mmxite nabopaTopHBIX pabOT OMHCHIBAIOTCS pa3NudHbIe criocoObl npuMmenenuss CPM-700, HO oH
HACTOJILKO COBEPIICHHBIH M Pa3sHOCTOPOHHWUH NPHOOP, YTO MOXKET HCIOJIB30BATHCS M B METOJMKAX,
OCTaBIIMXCS 3a TMpeAenamMu HaHHOU naboparopHoil pabotel. CPM-700 nomMONHSET MONHYI0 METOAHKY
OOHapyXEHUsI CKPBITHIX YCTPOHCTB Ha dTane (U3NIECKOro MOMCKAa W BH3YaJIbHOTO OcMOTpa. Du3nueckuii
MOMCK, KPOME TOTO, MOXET SIBJIATHCSA EAMHCTBEHHBIM CIIOCOOOM OOHApYKCHUS TaKUX YCTPOMCTB, Kak:
MPOBOJHBIE MHUKPO(OHBI, BOJIOKOHHOONTHYECKHE MHUKPOQOHBI, NMACCHBHBIE PE30HATOPHI, AUCTAHIHOHHO
ympasisieMble "Kaymme" ycTpoicTBa W JIpyrHe YCTPOMCTBA, KOTOpPBIE HEBO3MOXHO OOHApYXHUTh C
MOMOIIBIO OOBIYHOM anmnapaTypebl.

CPM-700 30H1/MOHUTOP OOBEAMHSAET B OJHOM OJIOKE IATh HanOojee HEOOXOAMMBIX HPU TOUCKE
¢ynkuuii (B naHHoii J1aGopaTopHOii padoTe paccMoTpuM OHY U3 nATH GyHkuuii nomcka CPM-700 -
PY-30un):

[lomawuTe: ¢u3MYecKHii TOWUCK SBISETCS 0a30i s JIFOOOW TOWCKOBOW METOIUKH, OH MOXET
JIOTIOJTHATHLCS ¥ IPYTHMU TIpoIlefypaMu. bypTe rpenenbHO BHUMATEIbHBI, CMOTPUTE THIATEIHHO.

1) PY-30Hx oOHapyXuBaeT CKpbHITbIE MHUKPO(QOHBI, HMITYJIECHBIC MEpPEJaTYMKH W CHUTHAJIBI
IMCTAaHIIMOHHOTO YIIPABJICHHUS, B3PhIBHBIE yCTPOMCTBA.

2) OHY-30H1 oOHapyxuBaeT "Kydku", KOTOpbIE HCIOJB3YIOT JJIsl Tiepeiadl CUTHaIa KOMHATHYIO
MPOBOJKY.

3) CBer‘IyBCTBHTeHLHBIﬁ YCWIIMTECIbL Ha JOMNOJHUTCIIBHOM BXOAC IIO3BOJIACT IIPOCIYIIMBATh
MO/TO3PUTEIbHBIN Tene(hOH WM MPOBOJKY C IETbI0 0OHAPYKEHHUS CKPBITHIX MUKPO(GOHOB WM H3MCHCHHIA B
000pyI0BaHUHU.

4) ¢yHKIMS "MOHUTOPHHIA ONMACHOCTU" T.€. CIEXKEHHUS MpeIHa3HaueHa [l 3allUThI [T0CTe TIOUCKa,
OHa HEMEJIEHHO pearupyeT Ha MPUCYTCTBHE HOBOT'O yCTPONCTBA.

5) BbBIXOO OJIA HerepBIBHOﬁ 3alluCu, CUrHajl C€ KOTOpPOro MOKET II0AaBaTbCA Ha TI000H
CTaHHapTHbIﬁ M&I‘HI/ITO(i)OH, MO3BOJIIET 3aIMCaTh JIFOObIE IMOJO3PUTEIIbHBIC 3BYKHU, MPUIICAINNE C 30HAA WU
JOITIOJTHUTECIIBPHOI'O BXOa.

JOINIOJHUTEJIBHBIE 30HJIbI U TECTOBBIE IIEPEJATYUKHA



Bo3moxxHocTn  mpubopa MOTyT OBITh 3HAYUTEIBHO PACIIMPEHBI TPH  HCIOIH30BAHHUU
JOTIOJTHUTENBHBIX 30HAOB. s o0y4eHns oOCHy>KMBAIOIIEro IepcoHaja a TakKe IJIs TeCTHPOBaHUS
mpuOopa MOTYT IPUMEHSTCS TECTOBEIE TTePEeIaTIUKH.

MLP-700 DOnexktomarHUTHBIA 30HA. [l oOHapyXeHHS KaHAJOB CKPBITHIX BHIEOKaMep |
TUKTO(OHOB.

IRP-700 Undpakpacueiii 30oua. [Ipeanasnauen nisi oOHapy>KeHHs, MH(PaKpaCHBIX HCTOYHHKOB
W3TY4CHUS

ALP-700 Axyctuueckuit 30H1. [Ipeanasnauen s oOHapy>KEHHS KaHAJIOB YTCUKH aKyCTHUECKOU
nHpOpPMALIUH.

IRT-700 TecroBbiii HH(ppPaKpPaCHBIH ITEPEIATIUK

CCT-700 TecToBbIif IIepeaaTUUK ¢ Iepeaaycii Mo SHEPreTUHUECKOM ceTn
TTM-700 TectoBslii nepeaaTuuk MOIHOCTHIO 0.7 MBT.

OPI'AHBbI YIIPABJIEHUSA

PHONES: nnst wucnosnp3oBaHHMs HAyIIHUKOB M OJZHOBPEMEHHOTO OTKIIOYEHHUS BHYTPEHHETO
TPOMKOTOBOPHTEIS .

GAIN: perymupyer ycuineHue 3BykKa (ITPOMKOCTH) Ha TPOMKOTOBOPUTENE WM BBIXOAE IS
HAyNIHUKOB. He BIUsieT Ha ypoBeHb CUTHAA HA BBIXOJIE JUIS 3aIHCH.

FILTER: nmelicTByeT Kak mojiocoBOM (MIBTP B IMoJioce peueBbix yacToT oT 500 ' mo 2,5 kI ,
yOupaeT OOJNBIIYIO YacTh IIyMa MEPEMEHHOTO TOKa Ha JOMOJHUTEIHFHOM BXOJe W "BUAEO" IIymMa Ha BXOZE
st PU-3081a. @unbtp 0OpabarbiBaeT 3ByKOBbIE CUTHAIIBI KaK ISl BBIXO/a HA HAYNIHUKH, TaK U 7Sl BBIXOA
Ha 3aIUCh.

MODE: VcranaBnmuBaer mpubop aub0 B pexuM moucka (Search), mmbo B pexum
MOHUTOPHHTa(MONItor). PexxuM moucka MpUMEHSETCs TPU METOJANYHOM 00CIIeI0BaHUH MTOMELICH s, PexiM
MOHHUTOPHHIA IPUMEHSIETCS MOCIIE MOUCKA ISl TOCTOSTHHOTO OTCIIS)KMBAHMUS HOBBIX YCTPOUCTB.

Ocranbubie ¢pynkiun rpynisl MONITOR paGoTaroT TOIBKO B peKMME MOHUTOPHHTA:

THRESHOLD: ycranaBnmuaer murarommii cermMeHT Ha JKK-mucriiee B BBIOpaHHYHIO TO3HIIHIO.
Korjga 3HaveHHe BXOMHOTO CHUTHANA MPEBHINACT YPOBEHb, BBHICTABICHHBIA C TOMOIIBIO MHTAIOIIETO
CerMeHTa, NMPUOOp MEPEKI0YaeTCs B PEKUM TPEBOTM W TOJACT CHUTHAJ Ha BBIXOJ JUCTAHIIMOHHOIO
YIpPaBICHHUSL.

ALERT: tpeBora, 3aropaercs KpacHbIi CBETOJHO.

SILENT: BBIKIIIOYaET 3BYKOBOH CHUTHAJI TIPU TPEBOKHOM CpabaThIBAHMH, KPACHBIH CBETOIHOI
[IPO/I0JIKAET FOPETh.

INPUT LEVEL: oToOpakaeT ypoBeHb BXOJHOTO CHTHajJa C 30HAA WU JOTIOJHUTEIHHOTO BXOJIA;
roTysiorapupMudecKas IKaiga ¢ JByMs THama30HaMHi 9yBCTBUTEIHHOCTH.

PULSING SEGMENT: muraromuii cerMeHT, yCTaHaBIMBAET MOPOT cpabaThIBaHUsI CUTHAJIA TPEBOTH
B PEeXKMME MOHUTOPHHTA.



LOW BATT: unaukaTop HalpsOKeHUs TUTAHKS, 3aropacTcs IpH paspsake ncTouHuka 10 10%.

STATUS DISPLAY: moxa3piBaeT TEKyIIHE IOJIOKEHHS OPraHOB YIPAaBICHUS M HCIOIb3yEeMBIN
BXO/I.

PROBE: BxoaHo# pa3zbem aiisi TpHOOPHBIX 30HIOB, Yepe3 HEro Takke WACT MUTaHUE Ui 30HJOB.
[Tpn mpucoenHEHHIO 30HIa K MPHOOPY OH aBTOMATHUYECKH IEPEKITIOYaeTcs Ha 3TOT BXOA. Mcmombsyiite
TOJIBKO 30HBI U3 KoMmiuiekra CPM

GAIN: Buytpennsisi uyBctBUTenbHOCTh JKK-nmucrmest u 3BykoBbIX cucteM. B monoxenun HIGH
obecnieynBaeTcs TOMOIHUTEIBHOE YCHIIEHHE CTa0BbIX BXOIHBIX CHTHAJIOB.

A. AUXILIARY INPUT: nomogHWTENBHBIR BXOX, CHTHaI ¢ KOTOPOTO IIOJaeTcs Ha
BBICOKOYYBCTBUTEIILHBI CUMMETPUYHBIN 3BYKOBOW YCHUJIUTEIb, HCIIOIB3YETCS MPU MPOBEPKE MPOBOJAKH Ha
HaJIMYUE 3BYKOBBIX WJIM YIPABJISIONIMX CUTHAIIOB.

B. METER: kamu6pyer XXK-nucruieit mpu padote B pexume Boicokoit (HIGH) gyBcTBUTENEHOCTH.

C. REMOTE: monmaer curHaq Ha BXOJ JMCTAHIIMOHHOTO YIPAaBJICHHS MAarHUTO(OHA JUIS €ro
BKJIFOUEHU/BBIKJIFOYEHNS

D. RECORD: momaer 3BYKOBBIE CHTHAJIBI, YJIOBJICHHbIE NPHOOPOM, Ha MHKPO(OHHBIH BXOJ
MarHuTogoHa

E. CHARGE: cBetoanon 3aropaetcs mpu 3apsiaKe HAKEIb-KaIMHEBOTO aKKyMYJIsTOpa.

F. ADAPTER: ans mogaun NUTaHUS OT CETEBOTO a/IaliTepa U 3apAIKA aKKyMyJIsTOpa.
TEXHUYECKHUE XAPAKTEPUCTUKHU

PY-30H/

VYcunenne: HoMuHaJIbHOE 3HaueHue 20 nb

HepaBuomepnocte AUX: 50 k['u-2ITu 7+ O3ab, 3 [Tu -10ab

UyBcTBUTENBbHOCTD: -62 1b oTHOCUTENBHO ypoBHS 1 MBT (1 cerment) -85 n1b oTHOCHTENHHO
1 MBr M.D. L.

MaxkcuManbHbI ypoBeHb BXojHOro curHana' +15 nb otHocutensno 1 MBT, 50 B moctosiHHOTO
HaTpPsHKEHUS

uamnason aerektupoBanus: 2 M mpu 1 MxBt 150 MI'n 1/4 7 | 0 cranmapt (ycuinenne HIGH,
3Ha4YeHHE JUCIIIes] 3 CeTMEHTa)

HUCIIIE,

18-cermenthbiii XKK-mucruieli ¢ 1ByMs Auara3oHaMHi 9YyBCTBUTEILHOCTU. JIMHAMUYCCKUI AMAana3oH
50 ab (ot 1 cermenta B peskume HIGH 1o MAX B pexume LOW)

CETEBOU AJTAIITEP/3APAJIHOE YCTPOUCTBO

Bxon 95-130 B unmu 200-275 B mepemennoro Hanpspkenus 50-60 [

Beixoz. 12 B nocrosiaHoro Hanpsbkenus @ 500 MA



Bpewms 3apsinku Ni-Cd akkymynsropa: 8-10 gacos
BHUMAHUE!

Bo wusbexxanme mopum mpubopa He TMpeBblmIaiTe cruenyoomux 3HadeHuil. PU-30H/: 50 B
nocmosHno20 _Hanpsicenus +15 06 omuocumenvno 1 mBm. He xacatimech snexkmpuueckux yenei noo

Hanpsicenuem!

[NPUMEYAHUE: B PY-30H1€ comep>KUTCS BBICOKOUYBCTBUTENBHBIN YCUIUTENh, KOTOPBIA MOXKET
BBINTH U3 CTPOA OT DJJIEKTPUYECKOTO paspsifa depe3 aHTeHHY. B ycIOBHSAX BO3MOXHOCTH IOSIBICHHUS
CTaTUYECKOTO BJIEKTPUYECTBA (CyXHE IMOMELICHHUS, KOBPBI) IO BO3MOXXHOCTH KOCHHUTECH HCCIIEITyeMOTO
00BbEeKTa CHaYaJla PyKOW, a TOJIbKO TIOTOM aHTCHHOH

IIOUCK
Ilepen Ha4anoM MOUCKA CIIEAYET YUECTh HECKOJIBKO ITyHKTOB.

Crenenb omacHoctu CPM-700 paccumTan Ha IIUPOKHHA KpPYr TMOTpeOWTENel, HaYMHAS OT
MpeacTaBuTeNied Majoro OW3Heca, OXPAHSIOMIMX CBOM YaCTHBIE CEKpPEeThl W A0 CIyxk0 O0e30macHOCTH
KPYIMHEHIIIIX KOPIOpAIWiA M SKCIEPTOB M0 TeXHWYeCKon 3ammuTte nHpopmanmn CTeTIeHb OIMMaCHOCTA MOXKET
K0JIe0aThCs OT HU3KOU (CIIpsTaHHBIE B MeOenb OBITOBBIE paguoMUKpo(oHBI U TenedoHHbIe "Kyuku'") 0
OYeHb BBICOKOW (cmenuanbHas npodeccroHanbHas COBpEMEHHAs TexXHHWKa) B mocnemHem ciydae MOMKET
MOHAZ00UTRCSI U IPYTO€ MOUCKOBOE 000PYIOBAHUE U CIIEUAILHBIE METOJUKH

HcTopus 3nanus. YCTaHOBUTE HE TOJBKO CETOMHSIIHUN YPOBEHb OMACHOCTH, HO U UCTOPHUIO 3TOTO
3naHus wian noMenieHns. OIEHWTE BO3MOXKHOCTH YCTAaHOBKH 3aKIIQJIOK BO BPEMs CTPOWTENHCTBA HITH
OCTaBIINXCS OT MPEIBIAYIINX OOUTaTENeH

Bo03MOKHOCTDH 10CTYNIA IOCTOPOHHUX B OXpaHsieMoe noMelnenue. [Ipoananusupyiite, KTo UMeeT
BO3MOXHOCTB €ro mnocemarh [1ouck 3QeKTHBeH JUIb 10 TeX MOp, [MOKa MOMEUICHHE TapaHTHPOBAHO OT
HEKOHTPOJINPYEMOH YCTAHOBKH HOBBIX YCTPOMCTB YCTaHOBHTE MOPAJOK, KTO, KOI/Ia M KyJa MUMEET IpaBo
OBITH JOMYIIEHHBIM

IMoTpedHOCTH U BO3MOKHOCTH KianeHTa. HesaBucumo, pabotaere BbI 1jis ceOsl, CBOSH KOMITaHUH
WJIM JJIs TIOCTOPOHHUX 3aKa3YUKOB, CIICYET YUUThIBATh SKOHOMUYECKHUE COOOPAKEHHUS U CTEIICHb YKEJIaHUs
Y HEOOXOMMOCTH TOJIICPKUBATH MEPHI 0€30IIACHOCTH

BBIPABOTKA IIJIAHA JENCTBUM
HJ‘IaH MOXET COCTOATH B cne/:[y}omeM:

Omnpenesienne BpeMeHH moucka. Vckate crienyer torma, korma "Kydku" akTUBHBI (OOBIYHO B
paboure yachr)

IIpoBounpoBanmne kK AeiicTBui0. [lockonbky HEKOTOpble ">Ky4yku"' MOTYT OBITH JHCTAHIMOHHO
yIOpaBJIsieMbl, TO TMpPOBEICHHE (QHUKTUBHBIX, HO TPaBJONOAOOHBIX JEJOBBIX IIEPErOBOPOB MOOYIHT
MIPOTUBOIIONOKHYIO CTOPOHY aKTHBH3WPOBATh CBOM yCTPOKCTBA

oMok, Jltomu, KOTOPHIM BBI JOBEpSETE, MOTYT OKa3aTh CYIIECTBEHHYIO IIOMOIIL B IIpoIiecce
TTOUCKa

Heoxupannocts. I[louck cinegyer MpOBOAUTH PETYIAPHO, HO 4Yepe3 CIy4alHbIE MPOMEXKYTKU
Bpemenu bosee moapoOHO 310 00cyxkmaeTcs B riiaBe "MeTo bl 00HApYKeHHS"



Koutpoaupyemble yTedkd uHpopMamum. J[JIs BBIIBICHHS HCTOYHHWKA YTCUKH HWH(POPMAIUN
MOKHO OpPTraHU30BaTh €€ KOHTPOJIMPYEMYIO yTeUKy TOoJIbKO BB OyIeTe 3HaTh, UTO I/Ie ¥ KOMY BBI COOOIIIMIIH,
a 3HAYWT, CTAHET SCCH KaHAI YTCUYKH OTO MOXKET OBITh CICJIAHO IOCPEACTBOM MMPOCTYIIMBAHUSA,
MPUCYTCTBHS MOCTOPOHHETO YEJIOBEKa, HE YHHUYTOXCHHOTO JIOKYMEHTA WX APYTUM CIIOCOOOM

IMouck nomxeH NPON3BOANTHLCH CKPBITHO, €CIIH BBl BEIETE CBOIO "KOHTPPA3BEABIBATEIBHYIO" UTPY
Bamm pasroBopsl ¢ KoJIeraMH M 3aKa34MKOM, MPHUXOJ], pa3BepPTHIBAHUE alMapaTyphl, Balll XapaKTePHBINA
IIYM ¥ TIOUCKH "Ky4Ka" He JTOJKHBI TOWTH A0 MPOTHUBOIOJIOKHON CTOPOHBI, €CIH BBl XOTHTE CHA0XKAaTh €ro
ne3nH(opManueit 10 Toro MOMEHTA MOKa He OOHAPYKUIIN €r0 yCTPOHCTBO

METO/bI OBHAPYKEHU

OKPY)KAIOHIEE PANUOUSJIYYEHUE U JIHAIIA30OH ObBHAPYKEHUA

CPM c PY-30H10M 0OHapyXUBaeT NepeaaTduky 3ByKa U Buaeo ('Kydku'), paboTaromiye B moixoce
or 50 x['m go 3 I'T'u. JIByxAnana3oHHBIN AUCIICH MOKaXKET HAJMYUE paAuOU3ydeHHUs PpU NPUOTIIKEHHN K
€ro MCTOYHUKY, a MPUHAMACMBIH 3BYKOBOM CHUTHAT MOMOXET OTIMYHTH JICTaIbHBIH MECTHBIA UCTOYHHK OT
"xyuka". nanazon ooHapyxenust CPM-700 onpeznensieTcsi B OCHOBHOM JIByMsI TTIaBHBIMH (DaKTOpaMu

1) MomHOCTRIO TepeaTynKa-“kydka”’, S()(GEKTHBHOCTHIO M JUMArpaMMOW HAaNpaBICHHOCTH
AHTCHHEI,

2) OKpYKAaroNMM paJHOU3ITyYCHHEM, HAOpUMeEp, MECTHbIMH KOMMEpYEeCKUMH paano u TB
CTaHIIUSAMH, JIBYCTOPOHHEH pajMoOCBA3bI0. B MeHbIEH CTENICHH OH 3aBHCUT OT pa0oucii YaCTOTHI U JIJIHMHBI
aHTCHHEI 30H1a

[lo mepe mnpubMMKEeHWs K WUCTOYHHWKY MAHCIDIEW 3aUKCHUpYeT MOBBIIICHHEe WHTEHCHBHOCTU

pamuousNIydeHus. IJTO MOBBIIIEHHE MOXET OBITh BBI3BAHO KaK OOBIYHBIM KoMMepueckuM TB wim
pPaAMOCUTHAIOM, TaK M HEJeralbHbIM mepeaardyukoM I[IpociymiuBas ero uepe3 HAyIIHWKH, Bbl OTIMYHUTE
curHain "xydka" u oObI9HOrO paguo win TB

Ilocne 3acexkaHus CUTHaJIA HEJIETAIBHOTO IIepelaTurKa CIielyeT JIOKATU30BaTh 30HY C MOBBIILICHHBIM
YPOBHEM 3TOTO M3JIyYEHHs, OTCIECKUBAs €ro 1o auciuiero. s 3toil npoueaypsl mpuMensercs "xonp6a no
Kpyry'", KOTOpasi MO3BOJISIET OUEPTUTH "TOPAUYI0" 30HY

He mnpepeiBailiTe peKuM CKPBITHOCTH IOce€ OOHApYXEHHs KydKa, TaK KaKk HX MOXET OBbITh
HECKOJIbKO. HeCKOJIBKO KydKOB CTaBHTCA JUIsl YIy4YIIEHHs IIpMemMa M Ul pe3epBUpoBaHUs Eciu
MIPOTUBOIIOJIOKHAS CTOPOHA 3HAET O BAIIMX MOJO3PEHUAX Ha MPOCIYIIMBAHUE TO OHHU MOTYT CHELHAIbHO
MOCTaBUTh OJHY WJIM HECKOJBKO JIETKO OOHApy>KMBaeMbIX 3aKJIaJOK, 4YTOObl yOeAWTh Bac B YcCIexe
IIPOBEIECHHOIO ITOMCKA U IPEKPATUTH JAIbHEUIINE YCUITUS

B CPM-700 BO3MOXXHO pealin30BaTh OOHapyKEHUE CKPBHITHIX YCTPOHCTB MO "3BYKOBOW OOpaTHOM
ces3u" B sTOM cilydae WCIONB3yeTCs BHYTPEHHHH TI'POMKOTOBOPHTENH INPHUOOpPA, KOTOPBIH IOCHUIACT
3BYKOBOH CHTHAJ B HCCIEJyeMOe IMOMENICHHE W aKTHBH3HPYET 3aKIaJKH C MHUKPO(POHAMH, KOTOPHIE
OJHOBPEMEHHO TPAHCIUPYIOT 3TOT K€ CUTHAJI 00paTHO, a OH JAETEKTHUPYETCS MPUOOPOM U BBI3BIBACT PE3KHUI
3BYK B HayITHHKAX.

[Momawure: [TpoTHBOIIONOXKHAS CTOPOHA CIIEANUT 32 CBOMMH YCTPONCTBAMH W TaK)Ke OYJIeT CIBIIIATh
3BYK "00patHO# cBs3u" Eciu kydoK OoCcHameH oOpaTHON CBS3BI0, TO OH OYJET Cpa3y BBHIKIIIOUEH. Bamr mouck
JOJIZKEH OBITH CKPBITHBIM, HOCTapaﬁTCCB HE HUCIIOJIB30BaTh OIIO3HABACMBIC 3BYKH, TaK KaK 3TO MOXKET TOJIBKO
yCyryouTts nmpobiemy.

HauuHaiiTe IOMCK TOJBKO IIOCHE TIIATCJIbHOI'O 3HAKOMCTBa C HpI/I60p0M n MCTOAMKaAMH
06Hapy)KeHI/I$L Ouenb PCKOMCHAYCTCSA NOTPCHUPOBATLCA B HCKYCCTBCHHBLIX CUTyalUAX MEPECA pCaIbHbIM
ITIOMCKOM.



30HA KOHTPOJIA

30HO¥ KOHTPOJISI OOBIYHO SIBJIIETCS MECTO, TJIe BEAYTCS HanOOJIee BaXKHBIC TIEPEroBOPhI (00BIYHO ATO
cTon ¢ TeneoHOM). BONBIIMHCTBO HENeTadbHBIX YCTPOUCTB PacIoiaraloTcs B pajmyce 7 METPOB OT ATOTO
MecTa JUTS JIy4IIel CIBIIIUMOCTH ¥/FITH BUAUMOCTH.

HCTOYHUK "U3BECTHOI' O 3BYKA"

Bo BpeMms moucka HeneranabHbIX YCTPOMCTB UCTOYHMK "H3BECTHOIO 3BYKa'" BBIMOJHSET JBE OYEHBb
Ba)kKHbIE (YHKLIUU

1) On mMackupyeT OOJIBIIUHCTBO TYMOB, POU3BOIMMBIX BO BpeMsl (PU3NUECKOro MOUCKA.

2) OH paboTaeT Kak MCTOYHHK 3BYKa JUIsl ""3BYKOBOW OOpaTHOI CBSI3U" KOTOPBIH HE HACTOPaKHUBACT
IIPOTHUBOIIOJIOKHYIO CTOPOHY U CITYKHUT ISl BBIIBICHUS HEJETAJIbHBIX YCTPONUCTB.

HcTtounnkoM "H3BECTHOTO 3BYyKa" MOXKET CIIY:KUTh J1t000H KacceTHbI min CD-mneiiep, HO nmyymue

pe3yabTaThl JIOCTUTAIOTCS TMPU HCIOJL30BAHWU alapaTypbl CPEAHHX pPa3MEpoOB, UYTO OOBACHIETCS
pa3Mepamu rPOMKOTOBOPUTEIIS.

Bri6epuTe Hanbonee yMECTHYIO B JaHHON CHUTYAIlUH 3aIUCh, OyIb TO My3bIKa, OM3HEC-CEMUHAP WA
Kypc camooOydenus. IlombepuTe COOTBETCTBYIOLIYIO UIMTEIBHOCTH, ITOCKOJBKY KAadeCTBEHHBIH IOMCK
MOXET 3aHSATh MHOTO YacOB.

[TPUMEYAHMUE: B kadecTBe HCTOYHMKA "HM3BECTHOTO 3BYKa HE PEKOMEHIYETCS HCIOIL30BaTh
PaAMONPUEMHUK, MTOCKOJBKY TY )K€ CTaHII0 MOXKeT noiiMare 1 CPM-700, uTo MOXKET IIPUBECTH K OIIHOKE
Y BbI 3a)UKCUPYETE ATy PAAUOCTAHIIMIO KaK HEJICTAIbHBIH MMepeIaTUHK.

HE3ANUITEHHAA 30HA

HeszamumienHast 30Ha UCMONB3yeTCs UIS Pa3BEpPTHIBAHUS Ballleil anmaparypbl. OTO OJDKHO OBITH
MECTO, KOTOPOE HE BBI3BIBAECT MHTEPECA Y MPOTHBOIOIOKHONW CTOPOHBI U HE KOHTPOJIMPYEMOE €10, TI03TOMY
BaIlIX ACHCTBHUS OCTAHYTCS CKPBITBIMH.

OUBHUYECKHH [TIOUCK

CPM-700 momkeH NPUMEHSTHCA JUIsi OOHAPYXKEHUs 3aKIaJoK 00s3aTeThbHO B KOMOWHAIIMK C
TIIATENFHBIM (U3NYECKUM TOMCKOM/OCMOTpoM. Jlake JOporoil aHaiam3aTop CHEKTpa HE B COCTOSHUHU
OOHAPY)KUTh CIPSATAHHBIC YCTPOWCTBA, €CJIM OHU HAXOIATCS B IMACCUBHOM COCTOSIHUM WM XOPOIIO
"3amuTH" B OOBIYHYIO allliaparypy.

[HOBTOPHBIH [IOUCK

HpI/I IMOBTOPHBIX OGCHC}IOBaHI/IHX MOXXHO C3KOHOMUTH MHOI'O BPEMCHHU, €CJIM CKPLITHO IOMETHUTH
IIypyIbl Ha CTEHHBIX IAHENAX, CETEBBIX PO3ETKaX, TeIe(OHHBIX KOPITycaX W/WIM IPYTHX MeCTax, Kyaa
MOTYT OBITh YCTAHOBJICHBI 3akiajku HeBuauMoe yabTpaduoieTOBbIe MapKephl M OPTATHBHBIC UCTOUHUKU
V®-u3nydeHnss NOKaXyT HapyIICHHE IEJOCTHOCTH paHee OOCIIeOBAHHOTO 00BEKTa, €CIH OHO HMEJO
Mecto. COOTBETCTBYIOIIME TIOMETKH B BallleM JKypHasie 00CIIEIOBAHUS MTOMOTYT BaM COPHEHTHPOBATHCS B
Oynymieii padoTe.

HOAI'OTOBKA K PABOTE

KAJIUEPOBKA ITPUEOPA

CPM-700 mocTpoeH Ha COBpPEMEHHOH JJeMEHTHOW 0a3e, JONMOJHEHHOH TeMIepaTypHOH
KOMIIEHCAllell mapamMeTpoB CXEMBbl, YTO OOecleuynBacT CTaOMIBHYI0 M TOYHYIO pabory mpubopa. M3-3a



oosnpmioro  koddduiMeHTa ycwiIeHHsT HWHOTJa TpeOyercs MepuojuuecKas TOACTpOiiKka TapameTpos,
00yCIIOBIIEHHAS CTAPCHHUEM 3JIEMEHTOB, U3MECHCHHI TEMITEPaTyPhl ¥ BIAYKHOCTH CPEIIbI

Ecnu BBl HaxomuTech B YCIOBUAX HE O4eHb WHTeHCHBHOrO PYU-m3myuenus (10 cermeHToB u Gonee
npu ycuteHun high), Tounas KaauOpoBKa He SIBISIETCS. HEOOXO0IUMOT.

HAYVITHUKHA

BHUMAHMUE: Haymuuku mis CPM-700 o6namaioT BBICOKMM KadeCTBOM 3BYYaHHsI M HHU3KOH
CJIBIIIMMOCTBIO Ul OKpyskaromux. He ciemyer ncrmonb3oBaTh ypOBEHb IPOMKOCTH B HAyIIHHKAaX BBIIIE
HEOOXOIUMOTO H3-32 BO3MOXKHOCTH OBITh 3aMEUEHHBIMH YCTPOWCTBAMH TOACIYIIMBAaHHUA (BO3MOXKHA
oOpatHas CBsI3b).

CAMONUAT'HOCTUKA PY-30H]IA

UysctBurenbHOoCcTh PU-30HH2 MOXET OBITH TNpOBEpeHa B YCIOBHAX HHM3KOTO WM CPEIHETO
OKPYKaIOIIEro Pajuon3IydeHus 3aTeM HYKHO MaKCUMallbHO YKOPOTHTh aHTCHHY M KOCHYTHCS €€ KOHIIOM
IIKaiel quctuies. McnpaBHbIi 30HL OyneT BBIAABATh 'IIYM MEepeKItoYeHns" (XOPOIIO CIBIIINMOE TYICHHUE),
HEHCIIPABHBIH OYEHb THXO0E MJIM BOOOILE HE BBIIABATh, HE3aBUCUMO OT JAJIMHbBI aHTCHHHBI.

HO/II'OTOBKA KOMHATHI

A. 3akpoiiTe Bce OKHa M 3aHABECKH ISl HCKIIIOUCHUS BU3YaJbHOTO KOHTAaKTa
b. BkitounTe cBeT 1 Bce 00BIYHBIE OHCHBIE YCTPOWCTBA, XapaKTEPHbIE AJIS1 JAaHHOTO MOMEIIECHHUSL.

B. Bxitounte HCTOYHUK "M3BECTHOTO 3ByKa"' B IICHTPE 30HBI KOHTPOJS JJIsl MAaCKUPOBKU MPOILETYPHI
IIOUCKA.

I'. 3a mpenenaMu 30HBI KOHTpOJIS (B HE3AIIMIICHHOH KOMHATE/30HE) KaK MOXHO Oosiee OECHIyMHO
pa3BepHuUTe Bamly anmaparypy /. YcraHoBuTe oOBIYHBIH YpOBEHB PaJHOM3Iy4eHHs OKpyxaromieir Cpembl
nepe HOMCKOM B 30HE KOHTPOJISL.

MapKephbl.
PY-30HANPOBAHUE

BBEJIEHUE

B sToMm pasacie OnnucaHo PLI-30HI[I/IpOBaHI/Ie U €ro NpuMEHCHUEC IJId O6CJ'IG,Z[OBaHI/IH HOMemeHHﬁ,
TCJ'IG(I)OHHI:IX JIMHUAH U QJICKTPOIIPOBOAKH, HOCUMBIX MUKPOTICPCAATIYNKOB U CICAANIUX CUCTCM.

B PY-30H1€ comepkuTCAd HU3KOIIyMSIUi cBepxuuporomnonocHsit (50 k' - 3 I'T'n) ycunurens,
KOTOpBIN crocoOeH paboraTh CO claObiMu "ypoBHS (oHA" CHUTHAJAMM, W3Iy4aeMbIMHU IMEpeaaTIMKaMH.
VYpoBeHb cHrHajla MHAMLUPYETCS Ha AWCIUIEE B OUANa30HAaX HU3KOH M BBICOKOM UYYBCTBUTEIBHOCTU H
UCTIONB3YeTCs A "ABWKEHHUS B HANIPABJICHUH'" HCTOYHHMKA PAJUOU3ITYUYEHHS IO CAMOMY BBICOKOMY YPOBHIO.

[NPUMEYAHUE: B PY-30H1€ coaepKUTCS BBICOKOUYBCTBUTENIBHBIN YCHIUTENb, KOTOPBIA MOXET
BBINTH W3 CTPOA OT 3JIEKTPUYECKOTO pas3psia depe3 aHTeHHY. B ycIoBHSIX BO3MOXXHOCTH TOSIBICHHUS
CTaTUYECKOTO 3JIEKTPUYECTBA (CyXHe IMOMELICHHUS, KOBPBI) IO BO3MOXXHOCTH KOCHHTECH HCCIIEIyEeMOTO
00bEKTa CHavaja pyKoi, a TOJIBKO NOTOM aHTEHHOM.

BHUMMAHME! He kacalitech 30HI0M IIENEH C BKIIOYEHHBIM TUTaHUEM !



Mopynsmus: CPM-700 dyBcTBHTENEH K aMIUIMTYAHOW wmH(popMmaimu. HekoTopble mepemaTduku
WCTIONB3YIOT HEOOBIYHBIH THIT MOJYJISIUU, UMITYJLCHBIA PEXKHUM TIepeadd JNAHHBIX WM HMEIOT OYCHb
y3Ky0 Tojocy 4acToT. OHM MOTYyT HE OO0€CIeYUTh JOCTATOYHOTO YPOBHS 3BYKOBOTO CHTHAJlA M HE
00eCcneunTs XOPOIIeH CIBIIIMIMOCTA UCTOYHHKA "M3BECTHOTO 3BYKa', a TONBKO MHIUIIMPOBATH €r0 HaJHMIne
Ha auctuiee. [IpoBepbTe Bee "TOI03pUTENBHEBIE" YaCTOTHI.

Yactoter: CPM-700 u PU-30H1 TIpeICTABIISIOT COOO0H IMMPOKOMOIOCHBIN paguonpueMuuk (50 kI -
3 ITu). Tunwmuneie "xyuku" paborator B auamazoHe ot 50 mo 400 MI'u. Bosee HU3KHME 4YacTOTHI
00yCIaBIMBAIOT MPUMEHEHNE OONBITNX aHTEHH, YTO HETPUEMIIEMO B pealbHOl chTyannd. YacTOTHI BEIIIE
300 MI'1 10X0 MPOXOAST Yepe3 3MaHus U3-3a OTPAKEHUS U TOTJIOLICHUSI.

MormiHocTh: HeneranbHble MHKPOIEPEAATYMKA MOTYT OBITh pa3feiCHbl Ha 4YeThIpe TPYIIIbL:
MUKPOMOIIIHEIC, MaJIOMOIIIHBIC, CPEAHEH MOIIHOCTH M OOJBIIONH MOIIHOCTH. 30HA BEUIaHHS 3aBUCUT HE
TOJIBKO OT MOIIHOCTH, HO U OT ()OPMBI M PACIIOJIOKEHHS PUEMHON aHTCHHBI, OKPYKCHHS, paJHolIyMa U
napamMeTpoB MpueMHHKA. [lepenaTanku OONBIIONH MOIHOCTH MOTYT TIepeiaBaTh CUTHAI HA PACCTOSIHUAE OT
400 m u 6onee ¢ 100 MBT wiu Beime. Ilepenaruuku cpenneit mourHocTy nepenaroT ot 1 g0 100 MBt Ha
paccrostaue ot 100 1o 400Mm.

MarnoMmorHble )Xy4dku nepenatoT Ha MeHee yeM 100 M, ucnonb3yst menee 1 MBT. OcoOyto rpymmy
COCTABIISIIOT MUKPOMOIIIHBIE NepefaTyuky, nepefaromme | MKBT n menee . OHM O4YeHb Majbl U C OYECHb
KODOTKMMH aHTeHHamMH. MOHUTOp [OJDKEeH OBITh OdYeHb ONW3KO TOAHOCUTHCS M OBITH O4YEHb
qyBCTBUTEJIHBIM. [3-32 HEmNpencka3yeMoCTH CHUTyalud B IPUMEHEHWH HEJETAIbHBIX MEepeAaTUNKOB
OOBIYHO MCHONB3YETC OoJiee YeM MUHUMATBHO HEO0X0JMMast MOIIIHOCTG JIJIsl HA/IE)KHOCTH.

HOJIK/IIOYEHUE PY-30H]IA

Crnenyromue npoueaypbl IPUMEHSIOTCS IPU KaXIoM nojkinoueHnd PU-30H1a.

A.TloaKTI0YNTE HAYIITHUKH, BHICTABUTE MUHHUMAIBHOE YCHJIEHHE 3ByKa (IIPOTHB YaCOBOM CTPEINIKH).
B. IlocraBbTe nepekirodatens pesxkumor (Mode Switch) B mosuriro Search.

B.ITpucoeauunte PU-30H1 K 30H10BOMY BX0y nprbopa (Probe) u passepHuTe aHTEHHY Ha IOJIHYTO
JUTHHY .
I'. BxiitouuTe nutaHue npubopa u yoeIuTech B aKTUBAIUH CIISAYIONIMX TEKYIIUX MapaMeTPOB.

. YcranoBute ypoBeHb ycuwieHus. Ecnu Ha nucriee MHOIULMPYETCS BBICOKMH YPOBEHb IIyma
(6onee 10 cerMeHTOB), TO HAJO MEPEKITIOYUTHCS HA HU3KUM (IOW) ypoBeHb ycWIleHHS U , €Clin
HeoOxoauMo, ykopoture anTeHHy. E. Hactpoiite ycunenue 3Byka 10 KoM(popTabeabHOro ypoBHSI.

TUITUYHAA [IOCHE/IOBATE/IbHOCTD IEUCTBUY B KOMHATE

A.OneB HaymHuKM U B3iB PU-30HI 32 PE3HMHOBYIO PYYKY, YCTAHOBHTE €r0 BEPTHUKAIBHO IEPEX
co00H, IoKa BbI HE BOLLIM B 00CiielyeMoe NOMEIIEHHE.

b. Bxoaute B KOMHary, KOrja JUCIUIEN MOKa3bIBa€T cpejHee 3HaueHue. Mcrnonb3ylTe ycuieHue
low, ecnu mucrieit mokaspiBaeT MaxX (YKOPOTHTE aHTEHHY, €CJIM JUCIUICH MOKa3bIBaeT MaX MpH yCHUICHUU
low).

B.Brikimrounte Bce HpI/I60pBI " CBCT B 30HC KOHTPOJIA U 0113 Hee U NOCMOTPUTEC , HC UBMCHUJIUCH JIN
IIOKa3aHuA AUCIIICA. I/IHOF,Z[a 0OBIUHAS (bHIOOp@CL[GHTHaH JlaMIia co34acT O4YCHb CUJIBHOC PaaAON3JIydYCHHUC, B
TaKOM CJiy4a€ OHa JOJI)KHa OBITH BBIKJIIOYEHA WJIN yaajicHa U3 KOMHATHL. Ecnm n3MeHeHns B MOKa3aHUSIX



JMCIUIeST He MOTYT OBITh BBI3BaHBI TAKMMH SBHBIMH NPUYMHAMH, TO 3TO 03HAYAET peajbHOE MOJ03PEHHE Ha
"Ky4oK".

I'. IloBepauTech Ha 360 TpamycoB BOKPYT, CIeAs 3a MOKAa3aHUSIMH ANUCIUIES, OHU OyIyT MEHATHCS B
3aBUCHMOCTH OT YPOBHS PAIHOM3IY4EHHs, CyIIECTBYIOIIETO B KOMHATE.

I[. Brigenute HaIrpaBJICHUEC C MAKCUMAJIbHBIM YPOBHEM.

E. Obcnenyiite Bce 0OOBEKTHI, 8 KOTOPBIX MOTYT OBITH CHpPSTaHBI Xy4kd. Eciu jKydok psmom, TO
MOKa3aHus AUcIuies: OyayT pacTu ( B ciydae HEOOXOIMMOCTH MEPEKIIIOYNTE YCHIeHUe Ha [Ow).

[NPUMEYAHUE: HNuorma oOHapyXWBaeTCs JOKHBIA HCTOYHHWK CHUTHAaja TNE-TO B BO3IAYyXE, 3TO
3HAYUT, YTO pealbHbIIl HCTOUYHUK TJIe-TO psAaoM. [IponomkaiiTe mouck.

XK. HeobxomumMo MaeHTH(PUITUPOBATH BBISBICHHBIA UCTOYHHUK PAJMOHM3IYUYCHHUS C IEIBI0 OTICIUTh
CUTHAJ JXydYKa OT "HOpManbHOTO" curHana. CiyIlias HayIIHUKH, BbI JIETKO OMPEACIUTE CUTHAIBI MECTHBIX
paauo u TB-cranmumit u qBycTopoHHeW pamunocesa3u. OOHapyKeHHE CUTHAIA "W3BECTHOI'O 3BYKa" O3HAuUaeT
oOHapyXeHHUE KyUKa.

HOHUCK B IIOMEHN[EHUAX C CHIIBHBIM @OHOM

Crnenyer 3aMETHTh, YTO B HEKOTOPBIX MOMEINEHHUAX, OJM3KUX K MOIIHBIM KOMMEPUYECKHM
TEJICBU3HOHHBIM U PaJUOIepeaTYMKaM MIPUACTCS HCIIOIb30BaTh yemieHue |0W (rmokasanus quciuies Golee
geMm 10 cermeHToB). OOBIYHO MPUXOAMTCS CIEOUTH 32 M3MEHEHUSMHU YPOBHS CHJIBHBIX CHTHAJIoOB. YacTo,
€CITM 30H/ PAcCIONOKEH BOIM3H TPOBOAOB MM METAJUTUYECKOTO0 O0BEKTa, AHUCIUICH OyaeT MOKa3bIBaTh
YBEJIUYEHHE YPOBHSI CHI'Haja, TAaK K€ KaK U 3BYK B HAayIIHMKaxX CTaHET rpoMye. DTO MOXKET O3HAa4yaThb HE
HAJIMYME JXy4yKa, a paboTy METAIUIOKOHCTPYKIMK KaK MPOJODKEHHE aHTeHHEI. [IpoBephTe 3TO ¢ IOMOLIBIO
HMCTOYHHKA "M3BECTHOTO 3ByKa'".

B cB0OOIHOM TIpOJIaske ecTh MUHUATIOPHBIE paJANOMUKPO(GOHEI, paboTaroue B kommepaeckom FM-
nuamnasone. s coorBeTcTBUS TpeGoBaHUsIM DenepaibHOH KOMUCCHU 1O CBS3M OH JIOJDKEH OBITh OYEHb
MaJIOi MOIIHOCTH, OKOJIO JIByX MHKpOBarT. 1o 3TOH mHpWYrMHE OH OYeHb TPYIAHO OOHAPYKHBAETCS C
MIOMOUIBIO

CPM-700. K cuactpio, 1Mo 3TO# K€ MPUYMHE OH MAaJONPUTOJEH B KAa4E€CTBE XKydKa M3-3a MaJIOTO
paamyca neiictBus, MeHee 15 MeTpoB B OONBIIMHCTBE CiydaeB. B mo0OoM cirydae HEOOXOAUM TIIATENbHBIH
¢msnueckuit mouck B nononaenne kK CPM-700.

B mectax ¢ cunbHbIM paguodonom CPM-700 nHambonee sddextuBeH, ecan PU-30H1 momemaTs
HAINpOTUB 00CIeayeMOoro 00bEeKTa U CIIeIUTh, HE IPEBBICHUT JIU [TOKa3aHHe AucIuIes 3HaueHne GpoHa. Crexyer
MIPOBEPHUTH BCE PATUOCUTHAIIBL.

3ananue Ha Ja00opaTOpPHYIO PadoOTy

1. Ycranosuts CPM-700 Ha paGouem crote.

2. IlonkiroYnTe HAYIIHUKH, BEICTABUTE MUHUMAJIBHOE YCHICHHE 3BYKa (IIPOTUB YaCOBOH CTPEIIKH).
3. ITocraBpTe nepeximovaTens pexxumon (Mode Switch) B mosumuro Search.

4. Tlpucoeauuute PU-30H1 Kk 30H10BOMY BXOIy prbopa (Probe) u passepHuTe aHTEHHY HA TIOJHYIO JTHHY.



5. BkiIounTe MUTaHue an/I6opa u Y6C,Z[I/IT€CL B aKTUBAIIUU CICAYIOMIUX TCKYIIUX MapaMETPOB.

6. YCTaHOBUTE YPOBEHb yCWJICHHS. Eciu Ha Mucruiee MHIUIMPYETCS BBICOKUI ypoBeHb Iyma (Ooiee 10
CErMEHTOB), TO HaJI0 MEPEKIIOUUTHCS Ha HU3KHiA (|IOW) ypoBeHb YCUIICHHS U, €CIIH HEOOXOAUMO, YKOPOTHTE
aHTCHHY.

7. Hactpoiite ycunenue 3Byka 10 KoMpopTaOeIsHOrO YPOBHSL.

8. OneB HaymHuKH U B3B PU-30H] 32 pe3MHOBYIO PYUKY, YCTAHOBHUTE €r0 BEPTHKAIBHO Mepea coOoi, moka
BBl HE BOILIHM B 00ClIelyeMOe MOMEIICHHE.

9. BxoauTe B KOMHATy, KOT/Ia TUCIUICH MOKa3bIBacT cpeaHee 3HaveHue. Vicrmonb3yiire ycunenue low, ecinu
JMCIUICH TIOKa3bIBaeT Max (YKOPOTHTE aHTEHHY, €CIIH AUCILUICH TIOKa3bIBaeT Max mpu ycuwieHuu low).

10. IloBeprutech Ha 360 TpamycoB BOKpYT, CleAs 3a IMOKAa3aHWUSMHU AWCIUIES, OHH OYIyT MEHSTHCS B
3aBUCHMOCTH OT YPOBHS PAIHOM3IY4EHHs, CyIIECTBYIOIIETO B KOMHATE.

11. Beigenure HampaBJIeHUE ¢ MAKCUMAIBHBIM YPOBHEM.

12. O6cnenyiite Bce 00BEKTHI, 6 KOTOPBIX MOTYT OBITh CIIPSATAHBI KYUKH. ECITH )KydOK PsIOM, TO TIOKa3aHUs
JucIies OyayT pacTH (B ciaydae HEOOXOAMMOCTH MEPEKII0UNTE yeruaeHne Ha low).

[NPUMEYAHUE: Nnrorna obHapy)UBaeTCs JIOKHBI HCTOYHUK CHTHAIIA T/Ie-TO B BO3AYXE, 3TO 3HAYHT, YTO
peaabHBIA UCTOUYHUK re-To psaoM. IIpogomxaiite mouck.

13. Heobxoaumo naeHTH(UIMPOBAThH BRIABICHHBIA NCTOYHUK M3JYyUYEHHUS C LENbI0 OTACIUTh CUTHAJ XKy4Ka
oT "HopManbHOro" curnana. Ciyimas HayIIHUKH, BBl JIETKO ONpPEAETUTE CUTHAJIbI MECTHBIX paguo u TB-
CTaHIIMA W JBYCTOpOHHEH cBsi3u. OOHapy)XeHHe CHrHayia "M3BECTHOTO 3ByKa' oO3HavaeT oOHapyKeHHe
KyUKa.

14. OdopMHTB OTUET IO MPUBEACHHOH naee Gpopme.



JIABOPATOPHASA PABOTA Ne 25-26

TexHu4yeckne cpeacTBa OOHAPY:KeHHS, JIOKAIW3AUMU W HeHTPaAJM3alUM PAIMOU3TYy4aIOLIUX
CHeUHATBHBIX TEXHUYECKUX CPeICTB HeIVIaCHOI0 MoJIy4eHHs1 MH(opManuu.

1. Heab padoTbl: O3HAKOMJIEHHE CTYIEHTOB C paboTOH ammapaTyphl 3aIlidThl HH(OpMAIUH,
paborTarorieli B paauorana3oHe.

2. KpaTkue TeopeTnueckue cBeAeHUs (OTHOCATCS K JJadopaTopHbIM padoTam Ne 2,3)

2.1. Paouosnekmponnsle KAHAbL YMEUKU UHPOpMayuu.

B paanoseKTpOHHOM KaHaje mepeaadd HOCUTEIeM WH(DOPMAIHH SBISICTCS DIEKTPUUCCKUN TOK U
ANIEKTPOMArHUTHOE TIOJIC C YaCTOTaMM KOJIeOaHuid OT 3BYKOBOTO iMana3oHa Jo aecsatko [T

PagnosnekTpoHHBIH KaHal OTHOCHUTCS K HauOosiee MH()OPMATHBHBIM KaHalaM YTEUKH B CHILY
CIIEIYIOIINX €r0 OCOOEHHOCTEH:

- HE3aBUCHUMOCTH (YHKUHMOHUPOBAHUS OT BPEMEHM CYTOK M TIOJa, CYIIECTBEHHO MEHBINIAS
3aBHCHUMOCTD €r0 NapaMeTPOB IO CPAaBHEHHUIO C IPYTUMH KaHaJIlaMH OT METEOYCIJIOBUH;

- BBICOKOHW JIOCTOBEPHOCTH J00bIBaeMOH HH(QOpManMu, OCOOCHHO TMIpH TIiepexBare ee B
(YHKIMOHANBHBIX KaHAJAX CBSI3H;

- 6onbIIOro 00BeMa J0ObIBaEMO HHPOPMAIIHH;

- ONEPaTUBHOCTH TOJIy4YeHHs] HH(GOPMAIMHU BIUIOTh 10 PeajJbHOr0 MaciTada BpeMeHH;

- CKPBITHOCTH [IEPEXBaTa CUTHAJIOB U PaJUOTEIIOBOrO HAOIIOICHUS.

B pamnosnekTpoHHBIX KaHanax YTeYKH WHPOPMAIUU HCTOYHUKAMH CUTHAJIIOB MOTYT OBIT!
- TIepeIafolIre YCTPOHCTBA (DYHKIIMOHAIBbHBIX KAHAJIOB CBSI3H;

- NICTOYHMKH ITOOOYHBIX QJICKTPOMArHMUTHBIX I/I3J'Iy‘-IeHI/II71 1 HAaBOJOK

(IIDMUH);
- 06’BCKTLI, OTpaKaroUIue JICKTPOMArHUTHBIC BOJIHBI B paJMOANAIIA30HE,
- O6'I)CKTLI, I/I3J'Iy‘IaIOIlII/Ie CO6CTBeHHBIe BHeKTpOMaFHI/ITHBIe BOJIHBI B paIlI/IO):[I/IaHaSOHe.

PannosnekTpoHHbIE KaHaJbl B 3aBUCUMOCTH OT BH/Ia ICTOYHUKOB CUTHAJIOB AEIIATCA Ha KaHalbl 1 u
2 Buma. B kaHamax yTedkH IEepBOTO BHJA MPOUW3BOJUTCS IepexBaT WHQPOpPMAIHH, TepelaBaeMon IO
(yHKIIMOHANBHOMY KaHanmy cBsizu. C 3TOM NeNbl0 NMPHEMHUK CHWTHAJIa KaHajla yTeYKd HH(OpMaIuu
HacTpamBaeTCs Ha IMapaMeTphl CUTHAJA FIIA TOJIKII0YAeTCs (KOHTAKTHO WM IUCTAHIIMOHHO) K TIPOBOAAM
COOTBETCTBYIOIIETO KaHajla CBSI3H. PamnoseKTpOHHBIN KaHal YTEYKH BTOPOTO BHAA UMEET COOCTBEHHBIM
Nepe/laTiuK CHUTHAJIOB, CPEdy PAacIpOCTPAHEHUS M NMPUEMHUK CUTHANOB. llepeaTymk CUrHajIOB 3TOrO
KaHajla YTe4Ykd HHQopManuu oOpa3yercs ciay4aiHo (0e3 ydJacTuss HUCTOYHHMKA MM TOMydaTels
nH(pOpMAaIMU) WM CIENUAIBHO YCTAHABIIMBACTCS B TIOMEIICHHH 3JI0yMBINLICHHHKOM. TakuMu
MepeaTInKaMyi MOTYT OBITh CITy4YaifHble ICTOYHUKH OITACHBIX CHTHAJIOB M 3aKJIaJJHBIE YCTPOICTBA.

2.2. Ocnoenvle npudopvl u 060pyodosanue, npumensemoe 0 evlaeaeHus PaouoINeKmpoHHbIX
Kananoe ymeuku ungopmayuu.

OCHOBHBIMH TEXHHYECKUMH CPEICTBAMH, IpeIHA3HAYCHHBIMH IS BBISBICHUS PaIu03JIEKTPOHHBIX
cnenuanbHbIX TexHuueckux cpeacts (CTC) HecaHKIIMOHUPOBAHHOTO CheMa NH(OPMAITUH SBIISTIOTCA:



- WHIUKATOPHI (IETEKTOPHI) NIEKTpOMarauTHoro mois (OMII);

- CKOpPOCTHBIE PUEMHHKH «OIIKHEH 30HBD);

YHHUBEpCaIbHbIE IOUCKOBBIE TPUOOPHI;

ABTOMATU3UPOBAHHBIC MHOT'OKAHAJIBHBIE KOMIITIEKCHI paIMOMOHUTOPUHTI A.

IIpuntun nefictBus wHIUKatopoB DMII ocHOBaH Ha MIMPOKOITOJIOCHOM JETEKTHPOBAHWN CHTHAIA B
KOHTpoJpyeMoM momerieHnd. OCHOBHOW CHOCO0 OOHapYyKEHHS — aMIUIUTYAHbBIH. OCHOBHBIE CIOCOOBI
UACHTU()UKALUN — HHIAUKATOP YPOBHS, YaCTOTOMED, y Hanbosee COBEPIICHHBIX MOAEEeH — UAEHTH()UKALHS
M3BECTHBIX IMU(POBBIX CUTHAJIOB.

CKOpOCTHBIC MMPUEMHUKH «OJMKHEH 30HBDY SIBIISIOTCS CKAaHUPYIONUMH paguonpueMHukamu. [louck
CUTHAJIOB TIPOU3BOMUTCS IYTEM IOCIICIOBATEIBHOTO MPOX0JIa BCEro JUara3oHa ¢ y3KO# moyiocoi 0030pa B
KOHTpoJpyeMoM momerieHud. OCHOBHOW TPHHIMIT HASHTH()HUKAIMHA OIMACHBIX CHTHAIOB — aHaJu3
nHGOpPMAIUH, 3aJI0KEHHOW B JAEMOAYIHPOBAHHBIN curHan. CrocoObl MHIWKAIMN — CBETOBas, 3BYKOBas,
HUHJUKATOP YPOBHSI, YACTOTOMED, BO3MOXKHOCTH IMPOCITYIIUBAHUS IEMOYIUPOBAHHOT'O CUTHAJIA.

YHuBepcanbHbIe MOUCKOBBIE TPHOOPHI 0OBEANHSIOT B ce0e HEeCKOIBKO (DYHKIIHIA:

- BbIABIIeHUE paguousnyyatomux CTC;

- BeisiBiienrne CTC, u3nydaronux B HHGPAKPACHOM JHAIa30He;
- BoisiBieHue CTC, UCronp3y0MMX NIPOBOAHBIC IMHUN PA3IMYHOI0 HA3HAUYCHUS,
- BBIsBJICHUE HCTOYHUKOB DMII ¢ mpeobnagannem (HamuuueM) MarHUTHON COCTaBIISIONICH MOJIs;

- BBUIBIICHHME HamOolee YSI3BUMBIX MECT C TOYKM 3PCHUS BO3HUKHOBEHHS AaKyCTHYECKHX U
BUOPOAKyCTHYECKUX KaHAJIOB YTEYKH UH(POPMAIHH.

ABTOMaTPBHpOBaHHBIe MporpaMMHO — almapaTHbIC KOMIUICKCBI PAAWMOMOHUTOPHUHIA IMMPUMCHIAIOTCA
It OpraHru3allii  HCHUPCEPBIBHOI'O KPYTJIOCYTOYHOI'O PAAUOKOHTPOJIA OXPAHSACMbBIX HOMGH_IGHI/Iﬁ JUISA
BBIABJICHUA 3aKJIaJHBIX YCTPOﬁCTB. B ux cocras BXOOAT:

CKAHMPYIOUIUHI paJuONPUEMHUK;

KOHTPOJLIED;

KOMITBIOTEP € YCTAHOBJICHHBIM Ha HET'0 ClICIUAJIbHBIM IIPOTPaMMHBIM OGGCHe‘IeHI/IeM;

AHTEHHBII KOMMYTAaTOpP;

BHYTPEHHUE U HAPY)KHBIC AHTCHHBI,

reHepaTop MPUIIEITLHON TTOMEXH;

CBY x0HBEpTOPBHI.

2.3. Texnuueckue cpedocmea 3auwiumasl ungopmayuu om paouousnayuaowiux u nposoonvix CTC.

Hust  3amutel  wHGOpPMAIMM B JaHHOM CIydae HCIOJB3YIOTCS T€HEpaTopbl JHHEHHOTO U
IIPOCTPAHCTBEHHOTO 3alryMieHus. [IepBble MOAKIOYAKOTCS K JIMHUSAM Pa3IMYHOrO Ha3HAYEHHMs U MOAAI0T B
HUX DJIEKTPUYECKHUE CUTHAJIBI, IEPEKPHIBAIOIINE ONACHBIE CUTHANBI 110 CIEKTPY U MOLIHOCTH. I'eHepaTopsl
IIPOCTPAHCTBEHHOI'O 3alllyMJICHHUs IOBBIIIAIOT YPOBEHb 3JIEKTPOMATHUTHBIX IIOMEX HA BXOJE IPUEMHHKA
3noymblinuieHHuKa. s sddexruBHoro momasnenust curtaga CTC ypoBeHb MOMEXH B MOJIOCE CHEKTpa
CHUTHaJa JOJDKEH B HECKOJBKO pa3 MpeBbIIaTh YPOBEHb curHana. i mopasinenus curHanos CTC



MIPUMEHSIOTCS 3arpaiuTeNbHbIC U MPULICTbHBIC TOMEXHU. 3arpaJuTeNbHbIC TOMEXU UMEIOT CIIEKTP, KOTOPBIN
MIEPEKPBIBAET CIEKTpP CUTHaIOB nojasistomero yucna CTC, omHako Ha nomro y3komosocHoro CTC
MIPUXOMUTCS JIMIb HE3HAYWTEIbHAsI YacTh JHEPTHH IIOMEXH, KOTOpOil He XBaraeT It 3(PQPEeKTHBHOTO
HCKaXeHMs] TH()OPMAaIMOHHBIX TTapaMeTpoB curHaa. HapammuBaHye jke MOITHOCTH 3arpaiuTEIbHON ITOMEXU
OTpaHUYMBAETCA TPEOOBAHMSIMH IO DKOJIIOTUYECKOW 0E30MMacHOCTH W ANEKTPOMArHUTHOH COBMECTHMOCTH
M3ITyYeHHH TOMEX ¥ CUTHAJIOB Pa/IMO BEIIAHUS M CBA3H B 3aITyMIISIEMOM MIPOCTPAHCTBE.

3. KpaTkoe onucanue ucnojab3yemMoro o00py1oBaHus

3.1. lemexmop paouonepedarouyux ycmpoiicme PROTECT 1203.

Hetextop monst PROTECT 1203 ompenenseT Hamuuue pa3IMUHBIX THUIOB PaJHONEPEIarolnX
yCTpoiicTB 1 HHPOPMHPYET 00 3TOM MyTEM CBETOBOM MHIMKALIMH U BCTPOSHHOTO BUOpaTopa.

3.2. Yuueepcanwvnutii nouckoewtii npuoop D 008.

[Ipubop D 008 mpemnaznauen mnsi oOHapyxkenus u yokamm3anmu CTC HermacHOTO IMONy4eHHUs
nHGOpPMaLUH, H3TYYaoUINX B paguoananasone, a tTakke CTC, ucnonp3yromux i nepeaadr nHhopManuu
JUHAW CETH TmepeMeHHoro toka 220 B, aboneHTckue TenedOHHBIC JMHUH, JTHHUU CHCTEM MOXAapHOH U
OXpPaHHOW CUTHAJIU3ALUMN.

3.3. llopmamuenotit uzsmepumensv wacmomut u mowpocmu MFP-8000.
3.3.1. Ha3znaueHue.
[Tpubop MFP-8000 nmpenHazHavyeH I N3MEPEHHS YaCTOTHI M MOIIIHOCTH PaIHOCHUTHATIOB.

3.3.2. OcHOBHBIE BO3MOXXHOCTH PUOOPA:

- U3MEpEeHUe 4acToThl curHana B nuanas3one oT 100 kI'u go 8 I'T';

- U3MEpPEHHE MOIIHOCTU CUTHaJa B Auana3oHe ot -60 no 30 abm;

- UnertudunupoBanie B CUTHaJe NPU3HAKOB IIPOTOKONIA OOMEHa JaHHBIMH JMJII COTOBOM U
tenedonnoii cuctem cps3u (GSM 900/1800/1900, DECT), 8 GSM omnpenenenue pexuma paboThI
SMS, Talk u 3HaueHME YaCTOTHI;

- ABTOMAaTUYCCKOC HACTPAMBAHUE ITAaHOPAMHBIX PAAUOINPUEMHUKOB Ha USMEPECHHYIO YaCTOTY CUI'HaJIa,

- MCIIOJb30BAHNUE BCTPOCHHBIX MAMSTH, YacOB M KaJleHAaps AJsl NMPOTOKOJUPOBAHUS M XPaHEHUS
PEe3yIbTAaTOB U3MEPEHUH;

- pa60Ta B COCTaBC€ aBTOMATHU3UPOBAHHBIX CUCTCM MOHUTOPHHI'A B(I)I/Ipa;

- OCYHICCTBJIICHUEC PCKUMaA «aKyCTO3aBsA3bIBAHUA», HCIIOJIB3YEMOI'o IIpHU MNPOBCACHHUU ITOMCKOBBIX

pador;
- TIOJiIEp)KaHUE CTOPOXKEBOTO PEXHMMA 10 KPUTEPUIO MPEBBINICHHS MOIIHOCTA CUTHAja 3aJaHHOTO
nmopora.

3.4. Muozogpynkuyuonanvuwiii nouckoewvtii. npubop STO3IP (cmompu onucanue 6

nabopamopnoii pabome Nel).

3.5. AKycmuueckan cucmema.



3.6. Comoevtit menegpon cmanoapma GSM.

3.7. Hmumamopwt 3aKk1a0HbIX ycmpoiicme:

pamuomukpodon (PMK);

TeJae(OHHBI PaTUOPETPAHCISATOP MaPAJUIETFHOTO TOAKITIOUYECHUS

(TPID);

BHJIcOKaMepa ¢ pajuokaHaioM repenaun napopmaruu (BKP).

3.8.  Komnviomep, éudeonpoexmop, IKpau.

3.9. Tenepamop paouonomex I'Ill-501 npennasHauyeH A paOOThI B COCTaBE CHCTEMbI aKTHBHOM
3amMTel  MHGOpPMALMU, KOTOpas oOecreuuBaeT 3alluTy WHQPOPMALUMU OT YTEYKH II0
paavokaHanaM u kaHamam [IOMMH nmyrem co3jaHus IIHPOKOIOJOCHOM — IIyMOBOM
AJIEKTPOMArHUTHOM moMexu B nuamna3one yactot oT 0,01 mo 1800 MI'.

3.10.bnokupamop comogvix meneponos, pabomarowux ¢ cmanoapmax GSM 900/1800, DAMPS,
CDMA, CDMA-2000-34BECA-2.

4. llopsinok BITIOTHEHHS PAdOTHI

JlaboparopHast paboTa SIBISIETCS JIEMOHCTPAIMOHHOW W MpeACTaBisieT coOOW paccka3 M TOKa3
mperno/iaBareieM MPUHIUIOB PabOThl M MPUMEHEHUS COBPEMEHHBIX TEXHHYECKUX CPEJICTB OOCCICUCHUS
WHPOPMALTUOHHON 0€30MaCHOCTH, KOTOPbIE HMEIOTCS B JIAOOPATOPHU B €IUHUYHOM KOJIUYECTBE.

4.1. Paboma c npuoopom PROTECT 1203.

4.1.1. llepen BxiroYeHHWEM npuOOpa OTKIIOYEHO IUTAHHE HMMUTATOPOB 3aKJIaIHBIX
ycrpoiictB. Ilocne Briodenuss npubopa kHomkoii POWER BblaBuraercss ero aHTeHHa W
HACTpaWBaeTCsl YyBCTBUTEIBLHOCTh pydkod SENS Takum 00pa3om, 4TOOBI CBETHIJICS I MHUTAT
TOJILKO OJJMH CETMEHT Ha CBETOMHIUKATOPE.

4.1.2. Bxmouaercs nuranue ckpeitoi BKP. Bmecte ¢ mpuGopoM HaumHaeTcst 00Xof
snaboparopuu, HaOMIOAas MPH STOM MOKa3aHus mnpubopa. Omnpenensiercs MECTO ¢ HauOOJIBITHM
YPOBHEM H3JIy4EHHs, YTO MOATBEPXKIACTCS OOJIBIIMM KOJIMYECTBOM CBETALIMXCS HAa HWHAMKATOPE
CErMEHTOB M BKJIIOYCHHEM BuOparopa. Jlis Oojiee TOYHOrO ompeseieHus MecToHaxoxaeHuss BKP
o Mepe NpUOMIKEHHS K Hel yMEHbIIAeTCs YyBCTBUTEIBHOCTH npubopa. [locie ompeneneHus
TOYHOTO MecToHaxoxkaeHus: BKP nponsBonuTcs ee pusndeckuii MOUCK, MOCIE Yero MoKa3blBaeTCs
Haiinennas BKP u ¢ nomomipio Buaeonpoekropa JeMOHCTpUPYETCs ee padoTa.

4.1.3. Bxnrouaercs murtanme redepatopa ['III-501 u nmemoHcTpupyeTcss HECHOCOOHOCTH
BKP niepenasath BujcouH(pOpMaIHIO. 3aTeM BhIKIIIOYaeTcs nurtanue reaeparopa ['II-501, mpudopa
PROTECT

1203 u BKP.

4.2. Paboma c npudopom D 008.



4.2.1. HaganpHOE MOJI0KCHUE OPTAaHOB YITPABIICHUS PUOOPA:

- nepexmouatenb POWER B nonoxenun OFF;

- nepexmoyateass SOUND B monoxxenun SPEAK;

- xgonka MODE B nonoxenuu HF;
- KHOTIKa BKJIFOYEHHUS aKyctrdeckoi oOparHoii cBs3u (AOC) B monoxennn RF;
- pyuku THRESHOLD u TUNING noBopa4nBaroTcsi MpOTHB YaCOBOM CTPEIKH JI0 YIopa.

4.2.2. llopkmovaeTcs Teneckonudeckas aHTeHHa Kk pazbeMy ANT, nepexmrouatens POWER craButcs
B mnonoxkenne ON, Bpamenumem mno uacoBoit crpenke perymsitopa THRESHOLD ycranaBnmBaercs
qyBCTBHUTEJIBHOCTh TAKUM 00pa30M, YTOObI CBETHJICS TOJIBKO MEPBbIH CETMEHT LIKAJIbl HHAUKATOPA.

4.2.3. Brmouaercsa nmutanue ckpeitoro PMK. Bmecrte ¢ mpubopom HaumHaetcs 00x0[ 1abopaTropud,
HaOJ01as IPU 3TOM MOKa3aHus IMpubopa U ciymas ero 3BydaHus. Omnpenensercss MECTO ¢ HauOONbIINM
YPOBHEM H3IYYEHUs], YTO MOATBEPXKIACTCS NMEPEMEIICHUEM CBETSILIET0Cs CErMEHTa WHAMKATOpa BBEPX II0
mkane ypoBHs curHana LEVEL w moBeimmenmeM ToHa 3BydaHus. J[ins Ooilee TOYHOTO OIpeneieHHs
MectoHaxoxaeHns PMK mo Mepe npubnmkeHust K HEMy YMEHbBIIAeTCsl YyBCTBUTEIBHOCTD IPHOOPA, a TaKKe
BKumtouaeTcst pexkuM AOC HakaTHeM COOTBETCTBYHOMIEH KHOIKH B TonoxkeHne AUD.

[Tocne onpeneneHus: TOUHOro MecToHaxokAeHUS PMK npou3BoauTcs ero pU3n4ecKkuii IOUCK, MOCIIe
4ero mnokaspiBaeTcsi HaljeHHbld PMK u geMoHcTpupyercsi ero crnocoOHOCTh IepelaBaTh pPEveBYIO
WHPOPMAILIHIO.

4.2.4. Bxmouaercs mnurtanue reHeparopa ['II-501 wu gemonctpupyercs HecrocoOHocTh PMK
nepeaaBaTh peueBylo nHpopManuio. 3ateM BeIKItoYaeTcs nutanue renepatopa ['1I-501, mpubdopa D 008 u
PMK.

4.3. Paboma c npudopom MFP-8000.

4.3.1. Tlonmkmouaercs Teneckonmuveckas anteHHa K paszbemy INPUT mpuGopa, oH BKItowaercs
Ha)KaTHEM M yJep)KaHUEeM KHOIIKM BKIIIOYCHHMS/BBIKIIIOYEHUS HA BpeMs HOpsIKa Tpex ceKyHn. KHomkamu
MODE BBepx-BHH3, ClieBa-HalpaBo BbIOMpaeTcs pexum Search u naxumaercs knomka SET. CHosa
Haxxumaercs kHonka SET u B mambHeimem ¢ moMoInsio 5Toii kHomkH, kHonok MODE u xmonkm ESC
ycTaHaBIIMBaeTcsl ocnabnenue arreHtoaropa 0 ab, BpeMsi M3MepeHHs 4acTOTHl CUrHala | MS, eIWHHIA
HW3MEPEHUs] YPOBHS CUrHaja Watts.

4.3.2. Bkmouaercs mnwuranue ckpeitoro PMK. Bwmecte ¢ mpubopom HaumHaeTrcs o00X0n
Jaboparopuu, HaOIIOAas MPU 3TOM IMOKa3aHus npubopa. OmnpenenseTcss MecTo ¢ HauOOJIbIIUM YPOBHEM
W3JTy4eHUs, 3HAaUeHUEe KOTOPOTO HaOI0AaeTCs Ha SKpaHe NpruOopa B BHIOPAHHBIX eIUHHIIAX U3MepeHus. [1pu
puOJIMbKeHUN aHTeHHBI Tpuoopa k PMK Ha paccrosHue mopsijika HECKOJNBKHX CAaHTUMETPOB 3aropaercs
senenblit cBeroauon LOCK m Brirowaercs 3ByKOBas WHAWKAIMSA O 3axBaTe d9actoTel PMK, 3HaueHme
KOTOPOH MOSIBIISIETCSL HAa DKpaHe MprOopa, KpOME TOT0, TaM e HHAWIUPYETCs] MOITHOCTH curnana PMK.

[locne onpenenenust TouHoro mecrononoxenns PMK npousBogutcst ero Qu3ndeckuii MOKCK, MOCIE
4ero TmokaseiBaeTcs HaiaeHapli PMK u meMoOHCTpupyeTcs ero CIIOCOOHOCTh TepelaBaTh PEUEBYIO
nH(GOPMAITUIO, TIPU 3TOM Ha IPUOOPE HAXXMMAETCS U YAeP)KUBAETCS B HAXKaTOM cocTostHun kKHomka AUD.

4.3.3. Bxrowaercs nmutanne reaeparopa ['IH-501 u nemoncTpupyercss HeciocoOHOcTh PMK
nepeiaBaTh peUYeByI0 HHGOpMaIHIO. 3aTeM BhIKIIOUaeTcs nutanue reaeparopa ['1I-501 u PMK.

4.3.4. Kuonkamn MODE, SET ycranaBmmBaercs peskuMm paboTel mpubopa Pulse. Brimrowaercs
COTOBBIN TenedoH, HAOUpAETCs HOMEpP M Ha DKpaHe NMpuOOopa MOKa3bIBACTCS 3HAYCHUE YACTOTHI M PEIKUM



pabotsl Tenepona SMS wmm Talk, mpu sTom 3aropaercs cBerogmon LOCK wm BkiIrowaercs 3ByKoOBas
CUTHATTU3ALIHA.

4.3.5. Bxnrouaercs nutanue OJ0KHpaTOpa COTOBBIX TENe(OHOB, YTO MPUBOIUT K COOKO0 B paboTe
coTtoBoro TenedoHa, O YeM MOXKHO CYAHTH M0 WH()OPMANWW, BHIBOAMMON HAa €ro JKpaH, a TaKkXKe II0
MPOMAJaHUI0 CBETOBOM W 3BYKOBOW wuHaukanuu mnpubopa MFP-8000. [lamee BBIKIIOYACTCS MUTAHHE
Osokuparopa cotoBbiX TenedoHoB u npudopa MFP-8000.

4.4. Paboma c npuoopom STO31P.

44.1. Cobupaercs cxema J1adOpaTOPHOI YCTAHOBKU B COOTBETCTBUU C PUC.8.

['enepatop Kommerorep || Bugeompoekrop || DOxpan
['TII-501
- [Tpudop AxycTHueckas
. STO31P CHCTEMA
[IItatHsiii TA
ATC
Puc.8
4.4.2. [onarorasnuBaercs mpudop STO31P k padore, nis dero nenaercs Clieayromee:
- MMOJIKJTFOYAETCS BRICOKOYACTOTHAS aHTeHHA K pasbeMy RF ANT;
- nepexmodarens POWER craButcs B monosxenne ON;
- YCTaHABJIMBAETCS TIOPOT JIETEKTOPA C IMOMOIIBIO KHOMOK ", HCMOJIB3ys IKary min - - - - | - - - - max, B
TaKOe MOJOKEHHUE, YTOOBI He OBLTO CIIBIIIHO IIETYKOB B aKYCTHYECKON CHCTEME.
4.4.3. Bkirouaercsi KOMIBIOTEp W BHJICOMPOEKTOP, MOCJIE Yero Ha JKpaHe BHUICONPOEKTOpa

oTtoOpakaercss MH(pOpManus ¢ 3kpaHa npudopa STO31P, yTo MO3BOJSAET CTyIEHTAM OTCIIC)KHBATH €€
n3MmeHenue npu noucke TPIL

4.4.4. Manunynupyss aHTeHHOH mpuOopa, npenojaBarellb JJ0OUBAEeTCA UYepedyIOMIHUXCS
TOHAJIBHBIX MOCBUIOK (11e19K0B) B AC, yacToTa KOTOPBIX YBEIUUUBAETCS IO Mepe MPHOIMKEHUS! aHTCHHBI
k TPII, mpu 3TOM TakKe YBEJIMYHMBAETCS YKMCIO OKpAIIEHHBIX CETMEHTOB Ha mikane D wuHamkaropa
npudopa. Ilocne onpenenenuss Tounoro MectonaxoxaeHus: TPII mpousBonuTcst ero GuU3NIECKUil TTOUCK,



MOCJIe Yero IMokasbiBaeTcs HahmeHHb TPII 1 meMoHCTpHpyeTCsl ero CIIOCOOHOCTh TMepeaaBaTh PEUEBYIO
uHpopMaIHio, pu 3ToM Ha Ipudope HaxxumaroTcs kuonkd MUTE u ENTER, 1o ecth BeIOHMpaeTcs peskum
AUD.

4.45. Bximtowaercst mutanue reneparopa ['I-501 u memonctpupyercss HecocoOHOcTh TPII

nepenaBaTh peueByr0 uHpopmanmio. Jlamee BeIkmiowaercs nurtaHue reHeparopa ['1II-501 u mpubopa
STO31P.

5. Conep:xaHue oT4eTa

5.1. CrpykrypHas cxema J1abopaTOPHOI yCTaHOBKH.

5.2. Pe3synbraTsl u3MepeHUH, HAOIIOICHHIA U IPOCTYIINBAHUH.

5.3.  AHanu3 MoJy4eHHBIX PE3YyIbTATOB U BHIBOJBI.



JIABOPATOPHAS PABOTA Ne 27-28
Texnmdeckne cpeacrsa oOHapyKeHHs, JIOKAJH3aOMH M HEHTPAIM3alHH  CHENHATbHBIX

TEeXHUYECKHUX CPeICTB HErJacHOro mnojaydeHuss MHGOpPMAUMHU, HCHOJL3YIOIIUX CUJIOBbIEe JIHHUU
CeTH NepPeMEeHHOr0 TOKA U JINHUM CUCTEM OXPAHHOI (I10:KAPHOIi) CUTHAIN3AINU

1. Heab paGoThl: 03HAKOMIIEHHE CTY/IEHTOB C pabOTOH ammapaTypsl 3aluTsl HH(GOPMAITUH, padoTalone B
MTPOBOJIHBIX JIMHUSX PA3IMYHOTO HA3HAYCHUS.

2. KpaTkoe onncanne ucnoJb3yeMoro 0600py10BaHus

2.1. Mnozopynkuuonansusiiic.  nouckoeviii  npuoop STO3IP (cmompu onucanue 8
nabopamopnoii pabome Nel).

2.2. Yuueepcanvnotit nouckoswtit npuoop D 008 (cmompu onucanue ¢ nabopamophoit pabome
Ne2).

2.3. Axycmuueckasa cucmema (AC).

2.4. Komnvromep, 6uoeonpoexmop, Ikpan.

2.5. T'enepamop «benozo uiyman WNG 023.

I'eneparop «oemoro ryma» WNG 023 npegrasHaueH A 3aIUTH IEPETOBOPOB OT MIPOCITYIINBAHUS
¢ nomoiieio CTC. D dekTrBeH B 3aMKHYTOM MPOCTPAHCTBE.

2.7. I'enepamop utyma no cemu rnekmponumanus u aunuam 3azemnenus COHATA - PCI.

I'enepatop myma COHATA-PC1 npenHa3zHaveH IS aKTHMBHOM 3alllUThI OT YTEUKU MH(OpMAIUU B
¢dhopMe WHOOPMATHUBHBIX AIEKTPUYECKUX CHUTHAJIOB, BO3HHKAIOMIMX B CETH JJIEKTPOMUTAHHSA, CHCTEME
3a3eMJICHUS, TH)KCHEPHBIX KOMMYHUKAIIHSX.

2.8. Dunvmp nomexonooasnsarowuii cemesoir PA3A4 1-10.

QubTp MpenHa3HAYeH IS 3aIIUTH OJHO(A3HBIX IETed 3JMEKTPONMUTAHUS OT BHICOKOYACTOTHBIX
nomex B nosoce gactot ot 30 k[’ 1o 1000 MI'i, oGecrieurnBaeT 3anuTy MOTpeOUTENEl IEeKTPOIHEPTUN OT
KPaTKOBPEMEHHBIX BBICOKOBOJLTHBIX CKAaYKOB HAMPSOKCHHS, OTKIIOYEHHE IOTpeOHTENel OT CeTH TpHU
MPEBBIIIICHUA  YCTAHOBJIGHHOTO  MAaKCHMAaJlbHOTO  IOTPEONSEeMOro  TOKa, IOMEXO0yCTOHYMBOCTH
PaAMORIIEKTPOHHBIX YCTPONCTB U CPEJCTB BHIYHCIUTETLHON TEXHUKH.

2.9. brok numanus (bII).

2.10. Hmumamopbut 3aKna0HbIX yCMpPoucme:

- MUKpodoH ¢ ycmmtenem (MKY);

BHJICOKaMepa C mepeaadeit curaana mo nposoaam (BKII);

- 3aKJaJHOE YCTPONCTBO, UCIOB3YIOMIee sl iepeaun HHPOPMAIIUU CHUIIOBBIC JIMHUK TIEPEMEHHOTO
toka (3YCJI);

- AMUTATOP JIMHUU OXPAHHOW CUTHAJIM3ALUU.



3. llopsiaok BbINOJHEHUS] PA0OTHI

JlaGopaTopHas paboTa SBIIETCS TEMOHCTPATOHHOM.

3.1. Paboma c npuoopom STO31P.

3.1.1. Cobupaetcs 1abopaTopHast yCTAHOBKA B COOTBETCTBHH C PHC.9.

Kommbrotep Bugeomnpoekrop DKpaH
|
[Tpubop Axyctudeckas
STO31P cHucTeMa
WNmutatop
TMHAN
OXpaHHOMI
CUT HaJIM3alnun
] + . +
I'eneparop MKY bnox nuranus
WNG 023
3.1.2. [onrorasnuBaercs nmpudop STO31P k padore, mms dero aenaercs Cieayromee:

- k pazbemy PROBES nonkirouaercs auddepeHnaibHbli aganTep NpOBOIHBIX JTHHUIM,

- nepeximoyareas POWER craButcs B nonoxxenue ON.

3.1.3. BrmrogaroTcss KOMITBIOTEp ¥ BUACOMPOCKTOP, MOCIE YEer0 Ha dKpPaHe BUIACOMPOEKTOPA
CTYACHTBI BUIAT OCIIAJIIONPAMMY M TIapaMeTPhl CUTHANA B IMHUH OXPAHHON CUTHATU3AIHH.

3.1.4.  Brxmouaercs BI1 MKY u nutanue reneparopa WNG 023, u cTyieHTHI BUIST U3MEHEHNE
CHTHaJIa M €ro IapaMeTpoB Ha 3KpaHe BUACONPOEKTOPA, YTO MO3BOJISIET CAENATh 3aKII0OUCHUE O HATUINU
B

JMHMY 3aKnagHoro ycrpoiicrsa (MKY). 3aTeM BrIkiItOdaeTcs reHepaTop

WNG 023.

[Mocne onpenenenns TOUHOTO MecToHaxoxAeHUsT MKY mpon3BoanTcs ero pu3nYecKuid MOUCK, MOCie
4yero mokasbiBaeTcst HaineHHeld MKY u nemoHctpupyercs ¢ ucnonszoBanueM AC ero crnocoOHOCTb
nepeaaBath pedeByro uHpopmanmro. [anee cHoBa Brimouaercs renepatop WNG 023 u nemoHcTpupyercs
HecriocooHocte MKY mepenaBath peueByro mHpopmanuio. 3arem Boikimouatores bII MKY, renepartop
WNG 023 u mpu6op STO31P.

3.1.5. Cobupaercs 1abopaTopHasi yCTaHOBKa B COOTBETCTBHUH ¢ puc. 10.



Kommsrotep | | Bumeompoekrop DKpaH

[Tpudop
STO31P
Wmutarop
JTHHUHI OXPAHHOI
CHTHAIIM3allIN
= = 4
BKII brox

IHUTaHUA

Puc.10

3.1.6. Iloaroraenusaetcs npudop STO31P k padoTte, A1 yero JaenacTcsl Claeayrolee:
-k pazbemy OSC2 moaKItoYaeTcss BHICOKOYACTOTHBIN Ka0Oeb;
- mepekmoyarenb POWER crasurcs B monoxxenue ON;
- Haxumaercs kHorka OSC nBa paza B TEUCHHUE JIBYX CEKYH]I;

- KHONKOW ' yCTaHaBIMBAEeTCA MAaKCHUMAJbHBIA Mpeaei TOPU3OHTAIBHOM pa3sBepTKU 36,5 MCEK.
(uH(MOpManUs MHAUNLIMPYETCS B MPABOM HMYKHEM YTITy 3KpaHa mpubopa);

- knonkoit ¥ YCTaHABJIMBAETCS MAKCHUMAJIbHBIA Hpelnedl BEpTUKANIbHOW pa3epTku 279 MB
(naOpMaNHI HHANIUPYETCS B IEBOM BEPXHEM YTITy SKpaHa nmpuodopa);

- Haxwumaercs kHomka SET, mocie yero mosBisieTcss MEHIO, U KHOIIKOHM 3 BhIOMpaeTcs pexxum PEAK
DETECT measure, kHonkoit 4 — Trigger ON in STOP, kuomkoii 5 — Trigger run < LEVEL,
Haxxumaercst kHonka ENTER.

- Bxmouaercs BIT BKII, maxkumaercs kxonka RUN/STOP, m mHa skpane mpubopa HabmrogaeTcs
n300paKeHne CUTHaJla, MOXOoXKee Ha H300paKeHHE TeNeBU3MOHHOTO curHana. st mpoBepku
BBIKJIIOYACTCSI CBET B Jaboparopuu, cHoBa HaxumaeTcss kHormka RUN/STOP u HaGmronmaercs
MU3MEHEHHE W300paKEHUSI CHUTHAJIA, YTO TO3BOJSIET CHeNaTh 3aKIIOYCHHWE O HAJW4YMU B JIMHUU
3axnagHOro yerporctsa (BKII).

[locne onpenenenust Tounoro mecronaxoxaenus BKII npousBonutes ee (uszndeckuil MOUCK, MOCIE YETo
nokasbiBaercsi HaiinenHass BKII u nemoHcTpupyeTcst ¢ CHONb30BaHUEM BHAEONPOEKTOPA €€ CIIOCOOHOCTh
nepenaBaTh puneonHopmanuto. Jlanee Berkirouatorcs bIT BKIL, mpubop STO31P.

CoOupaetcs cxema 1a00paTOpHON YCTaHOBKH B COOTBETCTBHH C pHcC.11.



KommeroTep Bugeonpoektop [ | Dkpan

IIpudop AxycTHueckas
STO31P cucTemMa
CunoBas THHHS
IIEPEMEHHOT0
Toka (220 B)
I'eneparop
WNGO023 3V CJI
Puc.11

3.1.9.11loarorasnuBaercs mpubdop STO31P k pabote, A5 wero gemaeTcs cluemyromee:

- ajanTep CKaHWPYIOUIETO aHAIM3aTOpa MPOBOIHBIX JTUHHUNA MOKI0YaeTcs K pasbeMy PROBES, Ha
HEM 3aropaoTcs J1Ba CBETOJUOA, €r0 NEPEKIIoUaTelb CTABUTCS B KpaliHee NIPaBoe MOJI0KEHUE;

- nepekmoyarensb POWER craBurcs B nonoxenue ON;
- HaKHMMAETCS KHOIKA 7 JUIsl yMEHBIICHHS YPOBHS TPOMKOCTH BCTPOCHHOTO JTUHAMUKA JI0 HYJIS.

3.1.10. YcTaHaBIUBAIOTCS HWKHSS M BEPXHSS YaCTOTHl CKAHUPOBAHUS: HAKUMAIOTCS KHOITKH
SET wu 4, BBogsatcs 3nadyenus yactot 00.300 u 00.500 MI't ¢ ucnonszoBanuem kHonku ENTER, npu stom
Ha JKpaHEe BHUJICONMPOCKTOpA HAOIIOAACTCS aMIUTUTYIHBIA CIIEKTP CHTHAJAa B CHJIOBOM JIMHUU U Oeraroniui
BJIOJIb OCH 4acTOT Kypcop; HakumaeTcs kHomnka ENTER st ycraHOBKM 4acTOTHOTO JIEMOJYJIMPOBAHUS

(FM), 4to moATBepKIaeTcs B BEPXHEH CTPOKE MHAMKATOpA; KHONKAMH AV YCTaHaBIIUBAETCS TIOPOT
OCTAaHOBKM CKaHMPOBAHHS MO0 MaKCHUMaJbHOM COCTAaBIIIOLICH CIIEKTPa, IOCJIE HACTPOWKH aHAIW3aTopa Ha
9Ty COCTaBISIONIYIO BKiMtodyaercss nmutanue reHepatopa WNG 023, ¥ cTyJIeHTBl MPOCTYIIMBAIOT CHTHAI
3TOTO TE€HEpaTopa, YTO TO3BOJSIET CHAENATh 3aKII0UEHHE O HAIMYMM B JIMHUM 3aKJIaJHOTO YCTPOMCTBa
(3YCJD). 3arem Boeikmrouaercst reneparop WNG 023.

[Mocne ompenenenuss TouyHoro mectoHaxoxaeHus 3YCJI mpous3BoauTcs ero (U3MUECKHI TMOWUCK,
mocne d4ero mnokaseiBaercss HaineHHsli 3YCJI m  neMoHcTpupyercs ¢ wucnonb3oBaHueM AC ero
CIIOCOOHOCTH IepeIaBaTh PEUCBYIO HH(POPMAIIHIO.

3.1.11.  Cobupaercs cxema 1ab0paTOpHON YCTAHOBKU B COOTBETCTBHH C pHC. 12.

3.1.12.  Tepekmrouatens ¢punbrpa @1-10 craBurcs B nonoxkenue RESET, mocne vero 3aroparorcst
CBETOJMO/IBI Ha ajanTepe CKaHUPYIOLIETO0 aHaJN3aTopa MPOBOAHBIX JIMHHUN; HAKUMAeTCs
kHorika RUN/STOP, naunHaeTcss CKaHUPOBAaHHE CHIIOBOW JIMHUH, M CTYICHTBHI BHIST Ha
9KpaHe BHIEOMPOEKTOpa, uTo nocie guisrpa @1-10 orcyrerByet curnan 3YCJL.

3.1.13. Brikimtouaercst muranue npudopa STO31P, koMmbroTepa U BUACOIPOCKTOPA.



Kommperorep | | Bumeo- | | Dkpan
IPOEKTOP
|

IIputop AxycTinieckas

STO31P | |  cucrema
| I

DuneTp

®1-10

CuitoBast TUHUS TIepe-
MeHHOro Toka (220 B)
3VYCIJI
Puc. 12
3.2. Paboma c npuéopom D 008.
3.2.1.  Cobwupaercs cxema 1a00paTOpHON YCTAHOBKH B COOTBETCTBUH C puc. 13.
[IpuGop
D 008
CunoBas TUHUS nepe-
MeHHoro Toka (220B)
3VCI
Puc. 13

3.2.2. IloaroraenuBaetcs K padote npudop D 008, myis vero genaercs clieayrolee:
- nepexmouatesis SOUND crasutcs B nonokennn SPEAK;
- k"onka MODE naxxumaercs B nonoxenue LF;
- KHOIKAa BKJIIOYEHHUS aKycThdeckoi o0parHoii cBs3u (AOC) HaxknmaeTcs B monoxkenue AUD;

- pyuku THRESHOLD u TUNING noBopaunBaroTcs IPOTHB YaCOBOH CTPEIIKH JI0 YIIOPa;



-k pasbemy LF INPUT nmoaxkitouaeTcst agantep npoBOIHBIX JTHHHIA;
- mepekmodatensb POWER craButcs B nomoskernu ON.

3.2.3. Bpamenuem pyuku TUNING mo gacoBoli cTpeiike Mpou3BOAMTCS MepecTpoiika npudopa D
008 mo wacroTe A0 TOSBICHUS B JTUHAMUKE MPUOOpa TPOMKOTO XapaKTEpHOTO 3ByKa, 00YCIOBICHHOIO
BO3HUKHOBCHHEM aKyCTUYECCKOW OOpaTHOW CBS3M, MPH ITOM IMPOMAJAaHHE ITOrO 3BYKa IMOCIE HAXKATHS
kHonku AOC B monoxenue RF ropoput o Hanmanu B muHuN 3Y CJL

ITocne ompenmenenust TouHoro MectoHaxoxacHus 3YCJI mpomsBoauTCs €ro (PU3NUECKHNA IOWCK,
MocJie 4ero mokaseiBaetcs HaineHHsid 3YCJI u JeMOHCTpUpPYETCs ero CloCOOHOCTh TepeaaBaTh PEUCBYIO
HH()OPMAITHIO.

3.24. CoOupaercs cxema JIaOOpaTOPHOH yCTAaHOBKU B COOTBETCTBUH C puc. 14.

IIpubop
D 008
CuitoBast TUHUS Tiepe-
MeHHoro ToKa (220B)
3VCII I'enepatop

COHATA-PC1

Puc. 14

3.2.5. Brutouaercst nuranue renepatopa COHATA-PC1 u pemonctpupyercs HecriocoOHOcTs 3YCJI
nepeaaBaTh peueByl0 HHpoOpManuio. 3areM BbIKmoyaercss nuranue npubopa D 008 u reneparopa
COHATA-PCI.

4. Conep:xkanue oTyeTa

4.1, CTpyKTypHBIE CXEMBI JJAODOPATOPHBIX YCTaHOBOK.

4.2. Pe3ynbTaThl U3MEpEHHI, HAOIIOACHUI U POCITYITUBAHHH.

4.3. Amnanu3 nosy4eHHBIX Pe3yJIbTaTOB U BEIBOJIBI.

JladopaTopHas padora Ne29-30

Tema: MHMccaenoBaHue NPUHIMIIOB MMOCTPOCHUSA CHMMETPUYHBLIX KPHIOTOCHCTEM H HX
HCNOJBb30BAHHUSA IJIA 3alIIUTHI JaHHbIX



ean padoThl.

®  U3yYUTh OCOOEHHOCTH COBPEMEHHBIX OJIOUHBIX CHMMETPUYHBIX MU(PPOB;

®  U3yYUTh  PEKUMBI  NPUMECHCHUS  CHMMETPUYHBIX  MUPPOB  JUIs  OOCCICUCHHS
KOH(PUICHIINATEHOCTH TaHHBIX;

®  TIONYYHUTH MIPaKTHYECKHE HaBBIKH o TTOCTPOCHUIO CHCTEM obecneyeHust
KOH()UJICHIIMATLHOCTH JTAHHBIX.

Teoperuyeckas 4acThb
TTIOBTOPUTH TPEOOBAHMS K CHMMETPUYHBIM OJIOUYHBIM IMHdpaM;
MMOBTOPUTH aJITOPUTMBI IIU(POBAHUS, ACIUPPOBAHUS, KOTOPhIC pealn30BaHbl B cTannaprax DES
u 'OCT 28147-89;
M3YYHUTH OCOOCHHOCTH COBPEMEHHBIX OJIOYHBIX CHMMETPHUYHBIX MHA(POB;
W3yYUTh OCOOCHHOCTH, JOCTOMHCTBA W HEJOCTATKU PEKHUMOB NPHMCHECHUS  OJIOUHBIX
CUMMETPUYHBIX MH(POB.

1. Anaroputm mmmpposanus 'OCT 28147-89

Anroputm ['OCT 28147-89 - sto anmroputMm KpunTorpadudeckoro IpeoOpa3oBaHUs JTaHHBIX,

NpeAHA3HAYEHHBIA JUIS  alllapaTHOW WM INPOTPAaMMHOM  peald3alid, KOTOPBIM  YJIOBJIETBOPSET

KpHNTOrpauueckuM TpeOOBAaHMSAM M HE HalaraeT OrpaHWYEHUs Ha CTENEeHb CEKPETHOCTH 3allUIIaeMOM
nH(pOpMAITHH.

B anropurme 'OCT 28147-89 npenycMoTpensl 4 pesxxuma mu@poBaHus.

PexxuM mpocTol 3aMEHBI - MOXET HCIIOJIb30BATHCS B OCHOBHOM [UIA IIM(POBAHUS KITIOUYEBBIX
JlAHHBIX.

PesxxuM raMMupoBaHUs - MPUMEHSIETCS JIJISl IOTOYHOTO MUPpOBaHus 0e3 ayTeHTU(DHKAIIHNH.
PexxuM raMMupoBaHHSI C OOpaTHOM CBSI3bIO HCIIONB3YETCsl JUIsl TMOTOYHOTO MH(poBaHUS ¢
ayTeHTU(HUKALHEH.

PexxuM BBIPAaOOTKM MMHUTOBCTABKH - HCIOJB3YETCS ISl ayTeHTU(DHUKAIIMA HHOOPMAIIUHA U MOXKET
MPUMEHSITHCS BMECTE C KK/IBIM M3 PEKUMOB IU(PPOBAHUSI.

Mamemamuueckoe onucanue anzopummos wu@poeanus u Oeumupposanus.

B amropurme T'OCT 28147-89 wucnonb3yroTcs CIACAYIOIIME 3JIEMEHTapHbIC KpHUITOrpaduueckie

npeoOpa3oBaHMs:

LR.

IOJICTAHOBKA 4-pa3psIHBIX BEKTOPOB;
IEPECTaHOBKA 32-paspsiHbIX BEKTOPOB;
CJIO’KEHHE TI0 MOTYJIIO 2;

CJI0%EHHE 10 MOy 2°2;

CIIO)KEHHE 10 MoyITio 2%%-1,

B anroputme ucmonb3yeTcst ceaHcoBbIH Kirod X u goiarocpounsii kimod K. Koroa X umeer anuny 256
OUT 1 MOXKET OBITH TIPENICTABICH B BUE BekTopa ¢ 8 32-paspsinHbix cinoB X(7) X(6)...X(0). Kmrou K cocTout
n3 8 tabuur noacranoBok K(1), K(2) ., K(8), kaxnas u3 KoTopsix 3a1aeT 4-OUTOBYIO MOJICTAHOBKY.

ITpn onmcanuu anropuT™a OyieM HCIIONIB30BaTh CIIEAYIONINE 0003HAYEHHS.

Ecmu L u R - mocnenoBarensHOCTH OWUT, TO MX KOHKATEHAIWIO (CLEIUICHUE) OyieM ImoMedaTsh depe3



CumBoIOM | obo3HawaeTrcs MOOWTHOE cioXeHHe Mo Moxyiao 2. CumBonoM [+]oOo3Hadaercs
CIIOKEHHE 1O MOIyJeM 232

A+ B:; eciu A+B < 2*
Al+]B = (1)
A+B—-2%: eciu A+ B > 2%

CumMBonOM {+} 0603HaYaeTCs CIOKEHUE 110 MOLYIIHO 232-1:

A+IB A+ B; eciu A+ B < 2* @)
—+ =
A+B— (2% -1); ecnu A+ B >2%

Paboma ancopumma I'OCT 28147-89 6 peoscume npocmoti 3ameHbl.

OtkpsiThie nannabie T, KOTOpble moAexkaT muppoBke, pazousarorcs Ha omoku T(k) amuHOM 64 Oura.
[MocnenoBarensHocTh OuTOB T(K) pazmensercs Ha 2 mocnenoBarenbHoctd A(0) u B(0) mmuuoit 32 Owura.
[Torom BeITIOMHSETCSI UTEPATUBHBIN MPOIIECC MU(PPOBKH, KOTOPBIN ONMUCHIBaeTCs GopMynamu:

A(i)= fu(A(i-1) [+] X(j)) 1 1B(i-1);

B(i)= A(i-1); (3)

I i = 1,71;1- = (i-1) mod 8;
A(i)= fu(A(-1) [+] X()) 0 B(i-1);

B(i)= A(i-1); 4)

s i = 2931 j = 324
A(32)= A(31);
B(32)=fui(A(31) [+] X(0)) [ /B(31); (5)
s i= 32; tae i - Homep urepaiuu; fir - GyHKIus mupoBKy.

64 - paspsiiHbIi 0ok 3ammdpoBannbix qanHbx 11(k) mpencrasnsiercs B Bume:

1I(k)= A(32) B(32). (6)

biox ortkpeiToro Ttekcra M ;
(64 6ura)

v

OyHKIHS TUPPOBAHUSL
(32 mukma)

v

brox xpunrorpammer C;
(64 OuTa)

Pucynok 1. Cxema anroputma ['OCT B pexxume mpocToil 3aMeHbI



Oyuknus mudposku fin Bkiouyaet ase onepanuu (puc. 9). Ilepsas onepanus - mojactaHoBka. biok
nmoactanoBku K cocrout u3 8 yzmoB 3amensl K(1),...,K(8) ¢ mamsareio 64 OuT Kakmwnd. 32-pa3psaHbIid
BEKTOp, YTO MOCTyMaeT Ha OJOK MOACTAaHOBKHU, pa3OuBaeTcs Ha 8 4-pa3psOHBIX BEKTOPOB, KaXIbId M3
KOTOPBIX IPEBPATHTCS B APYTO# 4-pa3psIHbIA BEKTOP COOTBETCTBYIOIIUM Y3JIOM 3aMEHBI, YTO TPEACTABIISET
co0oif Tabmuiry u3 16 nensix gncen B auanazone 0..15. Kirod moacTaHOBKY SBIISIETCS TOITOCPOYHBIM.

Bropas oneparus - MUKINYECKANA CABHUT BIEBO 32-pa3psAHOTO BEKTOPA, MOIYYEHHOTO B PE3yNIbTaTe
noxctanoBku K.

DOynkuus mudpoBaHus

31 0

BXOI[HaSI IIOCJICA0BATCIIBHOCTD

HENNEEN

A
K(®) | K(7) 1K(6) K(5) | K(4) 1K(3) K(2) \K(l)

Hukauyeckuii casur BiaeBo Ha 11 Out

BrIxonHas mocie10BaTeaIbHOCTh

31 0

Pucynok 2. Xon mudpoBanus

ITpornecc nemndpoBKy B peKUME ITPOCTOH 3aMEHbI OCYIECTBIAETCS 10 GopMyIam:
A(0) B(0)= LI (k) ©)
Ai)= fu(A(-1) [+] X()) -1 B(i-1);

B(i)= A(i-1); (8)

A(i)= fur(AG-1) [+] X()) 7 B(i-1):

B(i)= A(i-1); ©)

ansi= 31 j = (32-i) mod 8;
A(32)= A(3L);

B(32)= fur(A(31) [+] X(0)) (1" B(31); (10)

s i = 32;



rae | - HoMep UTepaLuH.
T(k)= A(32) B(32). (12)
Pa6ora anropurma 'OCT 28147-89 B pe:knmMe raMMUpPOBaHMSI
OTxkpsIThIe aHHBIE T, KOTOpBIE TTOIekKAT muppPoBKe, pazdnuBatoTcs Ha Ooku T(j) amuHON 64 OUTOB.

ypaBHeHI/IC IHI/I(prBKI/I JaHHBIX MOXKET OBITH MMpeaACTaBJICHO B CJICAYIOIICM BUAC!

()= ACY(i-1) [+]C2, Z(i-1) {+}C1) (12)
1LI(i)= T(i) 0T (13)

rae 1(i) - 64-pa3psanbiii 610K 3aMPOBAHHOTO TEKCTA;

A - pysKnus mmdppoBKH B pexKHMe MTPOCTON 3aMEHBI;

C1 u C2 - koncranTsl: C1 =01010101h C2 =01010104h;

Y (i) u Z(i) - 32-pa3psaHble Yncia, KOTOPBIE ONPEACISIIOTCS UTEPATUBHO 10 POpMyIIam:

(Y(0), 2(0)) = A(S) (14)
(Y(@), z(i)) = (v(i-1) [+]C2, Z(i-1) {+}C1), (15)

rae S - 64-pa3psaHasi CHHXPOTIOCBIIKA.

CHHXPONIOCBIJIKA HE SBJISETCS CEKPETHBIM DJIIEMEHTOM Imppa u nepeaaeTcss BMECTE C
3ammdpoBaHHbEIM coobuieHreM. [Ipy nemmdpoBke OTAENSIETCS CHHXPOMOCHUIKA M (OPMHUPYETCS BEKTOP
(Y(0), Z(0)) 3a dhopmyiioii (44).

64-pazpsaHbril 010K OTKpBITOrO TekcTa T(i) Beraucisiercs mo Gopmyie:

T(i)=I'(i) * L) (16)

rae I'(i) - 6ok nemmdpyroliei TaMMbl, 9TO oTpenensieTcs ypaBHeHusME (42) u (45).



Pexum raMMmpoBaHUusA

SM (64 6uta)

v

DyHKUIHS
mUpPOBAHUS

-l

A
OyHKIMS
npeoOpa3oBaHus

y
OyHKIMS
mmdpoBaHUL

h 4

* Ll C,‘ (64 6PITa)

M, (64 6uta)

Pucynok 3. Pabota anroputrma 'OCT 28147-89 B peskumMe TaMMUPOBAHUS ¢ 00paTHOM CBS3BIO

OTxkpsIThie anHbIe T, KOTOpBIE TOIekKaT MU poBKe, pasduBatoTcs Ha O1oku T(j) amuHON 64 OuTa.

VYpaBHeHue mu(pPOBKU JaHHBIX B 9TOM PEKHME MOXKET OBITh IPEJICTABICHO B BUJIE:
HI(1)=A(S) - -T(1) 17)
HI(i)= ALL(-1)) I OT®@)=T@) I 118)
rae (i) - 64-pa3psaHblii 670K 3aM(POBAHHOTO TEKCTA;
A - dyHKIUS MIM(PPOBKH B pEKUME ITPOCTON 3aMEHBI;

S - 64-paspsigHasi CHHXPOMOCHLIKA.

VYpaBHeHue aAemr(poOBKU B pEKUME FAMMUPOBAHUS C 00PaTHOMN CBSI3bIO MOKET OBITH ITPEICTABICHO

YPaBHEHUSIMHU:

T(1)= AS) 1 LL(L) (19)

T(i)= AQUI(i-1)) (1 L()= () 1 ). (20)



Pe:xum raMMupoBaHusi ¢ 00PaTHOM CBAI3BIO

CuaxpomMapkep
(64 Gura)

v
OyHKIUS MUPPOBAHUSL
(32 mukma)

v
Bbrox mmdpyromieit ramMmmsl

(64 6uTa)
JT biok xpunrorpammer - (C
o (64 6uTa)

biok oTkpeiTOrO TEKCTA M
(64 Oura)

Pucynoxk 4.Pabora anroputma ['OCT 28147-89 B pexxume BHIpaOOTKH HMATOBCTABKH.

JIJis moy4eHuss IMUTOBCTaBKM OTKPBITHIC JaHHBIC T, KOTOpbIE MOIUIekKAT MM(POBKe, pa3OUBatOTCA
Ha Omoku T(j) mmuHol 64 Owmra. Ilepsrrit 610k T(1) momBepraeTcs mpeoOpa3oBaHUIO, KOTOPOE OTBEYAET
NnepBbIM 16 THKIAM alropuT™Ma IMU(GPOBKH B PEKUME NPOCTON 3aMEHBI, MPUYEM B KadecTBE KIroya
BBIpaOOTKM MMHTOBCTABKM HCIIONB3yeTCsl K04 muppoBku AaHHbIX. [lomydenHoe 64-paspsaHoe dmcio
CKJIaJbIBACTCS MO MOJYJIIO 2 CO BTOPBHIM OJOKOM OTKpBITHIX HaHHBIX T(2). Pesymbrar cymmmupoBanus
noJiBepraercsl MpeoOdpa3oBaHUI0, KOTOPOE OTBEUYAET MEPBBIM 16 IHMKIaM alropuTMa IMH(QPOBKH B PEKHUME
MPOCTOMN 3aMEHBI.

[ocneaamii 6mox T(m), mpu HEOOXOAMMOCTH JOIONHEHHBIH K 64-pa3psaHOMy YHCITy HOJISMH,
CKIIaJIBIBACTCSl MO0 MOAYJII0 2 ¢ pesyiabraroM pabotel Ha (m-1) -m mare u 3amudposbiBactes. U3
MOJYYEHHOTO 64-pa3psiTHOTO YHCJIa BBLIEISETCS OTpe30K Ip UMHOH p OWUTOB, KOTOPBIH SIBJISIETCS XEII-
(yHKLIMEH OTKPBITBIX JaHHBIX (MMHTOBCTaBKOW). 3HAa4YEHHE MapaMeTpy P OINpelessieTcss HCXOIsl H3
HE00X0IMMOCTH 00ecTiedeHus] He0OX0AUMON BEPOATHOCTH OOMaHa.

IMpu pacumppoBke aHaIOrMYHO (GOPMUpPYETCSs HMUTOBCTaBKa [’p, KoTopas CpaBHHUBaeTCS C
MMUTOBCTaBKOM Ip, KOTOpast COAEPKUTCS B MPUHATOM COOOIICHUU. B cilydae HeCOBMaaEHUS MOITYYCHHOE
COOOIIIEHNE CYNTAETCS [TOAMEHEHHBIM.



Bbiiox otkpeITOro Biiok otkpbITOrO Bbiok oTkpeITOTO
Tekcta M (64 bura) TekcTa M> (64 6ura) TekcTa My (64 6ura)

v

Y

udposanue Hudposanue HIudpoanne
(16 mki0B) (16 nukmnoB) (16 nukmnoB)
HmuToBcTaBKa
(64 Oura )
4
Bbnok kpunrorpammpt Bnok xpunrorpammsl brok kpunrorpamMmybt
C1 (64 6ura) C>2 (64 Oura) Cr (64 6ura)

Pucynok 5. Pexxum BeIpaOOTKH HMHUTOBCTaBKH
Iopsinok BhINOTHEHNS PadOTHI
1. OnguHo4YHas ¥ IBOHHASA MEePECTAHOBKA MO KUY

[Iporpamma Transposition BBIMOJHSIET OAWHOYHYIO W JBOWHYIO TIIEPECTAHOBKY TIO KIIOUY
MPOU3BOJIBLHOIO TEKCTOBOT'O COOOIIEHHS.

OKHO TpOTrpaMMBbl COCTOUT U3 JBYX 4YacTeH (BKIAAOK), KaXaas M3 KOTOPBIX sBIsieTcss MHTepdericom
JUTS BBITIOJTHEHHUS OTMEYEHHBIX alrOPUTMOB.

Oounounas nepecmanoska no Kiwouy
Jia BeImoTHEHUS A(DPOBKU HEOOXOIUMO BEHITIONHHUTH CIEAYIONIUE IEHCTBUS:

1. Cuats dnaxoxk ,,Posmmudpysaru’.

2. BBecTu OTKpBITHI TeKCT B mouse ,,Binkputuii Tekcr”. [Ipu 3ToM mporpaMma aBTOMAaTHUECKU
3aIIOJTHUT Ta0JIULLY.

3. IleperssHyTh CTONOIBI TAOMUIBI B TAKOM IIOPSJAKE, YTOOBI KIHOY IMH(POBKH, KOTOPBIH
orobOpaxaercst B mone ,,Kiou”, paBHsuics HeoOxomuMmomy kirouy mmmppoBku. [IporpamMma mpu 3ToM
MPOBEIET aBTOMAaTHUYECKYIO TIEpeCTaHOBKY OYKB U 3alMIICT NOTy4eHHbIH mudpTekct B noine ,,llndpprexct”.

Jiist BBIOJTHEHUS paciiu@pPOBKHA HEOOXOAMMO BBITTOIHHUTE CIIEAYIOIINE CHCTBUS:

1. YcranoButs raxox ,,Pazmmdposars”.

2. Beectu mmdprexct B mone ,lludprekcr”. Ilpu sTom mnporpamMma aBTOMaTHYECKU
3aroJHUT Ta0JIHUILY.

3. BBectu kmou pacumdpoBku B mnone ,,Kimrou”. Ilporpamma mpu 3TOM aBTOMAaTHYECKH
3aMOJIHUT BEPXHIOIO CTPOKY TaOJIHUIIBL.

4. TleperssHyTh CTOJIOIBI TAONMIBI B TAKOM MOpsIKE, YTOOBI IU(PHI B BEpXHEH CTpoke
Ta0JIMLBI pacrojarajiich B BEpHOM Nopsake (Hampumep ,,1234”). [IporpamMmma npu 3TOM NpoOBEIET
aBTOMAaTHYECKYI0 MEPEeCTaHOBKY OYKB M 3alUIIEeT IOJY4YE€HHBIH OTKPBITBIH TEKCT B I0JIE
»OTKPBITBIN TEKCT .

HOHOHHI/ITGJ’IBHBIC OIIIIHUMN:

—BO3MOXKHOCTh COXPAaHUTh B TEKCTOBBIH (haiiin TaOnuIp! UuppOBKU-paciIn@pPOBKH.
/leoiinaa nepecmanoska no Kiwouy

I[J'Iﬂ BBITIOJTHCHU A H_II/I(prBKI/I HCO6XO,I[I/IMO BBITIOJIHUTB CJICAYHOIINC ﬂeﬁCTBHHI

5. Cusarp dnaxok ,,Pacmmdposats”.



6. BBectn OTKpBITBI TEKCT B mosie ,,OTKphITHINA”. [Ipu 3TOM mporpamMma aBTOMaTHYECKH
3aMOTHAT TaOIHILy.

7. IlepeTssHyTh CTOJOIBI U CTPOKH TAOJUIIBI B TAKOM IMOPSIAKE, YTOOBI KIIIOYH IH(POBKH,
KOTOpbIe OTOOpaxaroTcss B moysix ,,Kmrou 1”7 u ,,Kirou 2”7, paBHAIUCH HEOOXOAUMBIM KIIFOUaM
mdpoBku. Ilporpamma mpu 3ToM HpOBENET aBTOMATHUYECKYIO MEPECTAaHOBKY OYKB U 3aluUIIeT
NoJTy4eHHbIH mmdpTexct B none ,,llndpreker”.

I[J'I}l BBIINIOJTHECHUA paCHIPI(l)pOBKI/I HCO6XOI[I/IMO BBITIOJIHUTH CJICAYIOIINC HCﬁCTBHﬂI

1. VcranoBuTh naxox ,,Pazmmdposars”.

2. Beectn mmudprekct B mone ,Iludpprexkcr”. Ilpu 3TOoM mnporpamMma aBTOMAaTHYECKH
3aIlOJTHAT TaOIUILy.

3. Beectn kmoun pacmudpoBku B mous ,Kmou 17 u , Kmrou 2”. [IporpaMmma npu 3ToM
ABTOMATHUYECKU 3aIMOJIHUT BEPXHIOI CTPOKY M JIEBBIN CTOJIOUK TAOIHUIIBI.

4. TlepeTsHYTb CTONOIBI U CTPOKH TAOJMIBI B TAKOM TOPsAJKE, 4TOOBI 1U(PBI B BepXHEH
CTpOKE M B JIEBOM CTOJOIIE TaOMUIBI pacloiaraiuch B BEPHOM TMOpsake (Hampumep ,,1234”).
[IporpaMmMa mpu 3TOM MPOBEIET aBTOMATUYECKYIO MEPECTAHOBKY OYKB W 3allMIIET MOJYyYEHHBIH
OTKPBITBIN TEKCT B 110J1€ ,,OTKPBITHIN .

I[OHOHHI/ITGHI)HBIC OIIIIHU:

—BO3MOXKHOCTh COXPAaHUTh B TEKCTOBBIH (haiiin TaOnuIipl UppOBKU-paciInQPOBKH.

2. lIn¢p Buxenepa
[Mporpamma Viginer BoimonHsieT IKGPOBKY ¢ MOMOIIbI0 mudppa Bikunepa.
OKHO MpOTpaMMbl COCTOUT U3 CIEAYIOMINX YacTe:

— CTpOKa I'JTaBHOT'O MEHIO;

— 10JIe JUIs BBOJA OTKPBITOTO TEKCTa NPH MIM(POBKE WM IIH(PPTEKCTa IPH paciin(poBKe;
— 10JIe, B KOTOPOM OTOOpakaeTcs pe3ysibTaT MH(POBKU-PACIIMPPOBKH.

s BBIOTTHEHUS IU(PPOBKH HEOOXOJMMO BBITIONHUTH CIEAYIOLINE ACHCTBHUS:

1. BBecTu OTKPHITHINA TEKCT B moJie ,,IcXoMHbII TeKCT .

2. Baectu andaBUTHBIN KIII0Y IIUPPOBKU-PACIIN(DPOBKH.

3. BriOparts andasut mmdpoBKH.

4. B wment ,IIpaBka” BbIOpaTh NMyHKT ,,3amudpoats’. IIpu 3TOM pe3ynbraT MmudpOBKH
0TOOpa3uTCs B HUKHEM TEKCTOBOM II0JIE.

Jy1st BBITIOSTHEHHS PAcTU(PPOBKY HEOOXOAMMO BBITIOJHUTH CJCAYIOIINE ACHCTBUS:

1. Bectu mmdprekct B none ,,Jicxoanslii Tekct”.

2.BBecTtH andaBUTHBIN KITH0Y HM(PPOBKU-pACIIU(POBKH.

3.BreiOpatp andaBut, KOTOPBIN UCTIONB30BANICS IPU MH(POBKE.

4.B meHto ,,IIpaBka” BeIOpaTh MyHKT ,,Pacmmdposars”. IIpu 3ToM pe3yibTar pacmudpoBKH
0TOOpa3uTCs B HUKHEM TEKCTOBOM IIOJIE.

21_]'[5[ pPEAAKTHPOBaHMA CIIMCKA aﬂ(i)aBI/ITOB BBIIIOJIHUTH TAKHE )IeﬁCTBH?I:

— OTPENIaKTHPOBAThH CTPOKY alIhaBUTA;

— HaXxarb ,,+”, 4T00bI J0OABUTH 3TOT aJI(PABUT B CITUCOK;

— ecJIii He00X0IMMO, YAATUTh HEKOTOPbIEe an(aBUThl KHOIKOM ,,—;
JomnonanTensHbie onmyn (MeHo ,,IIpaBka’):

— BO3MOKHOCTD 3arpy3K1 HA4aJIbHOT'O TCKCTA U3 (baf/'ma 1 COXPAHCHUS KOHCYHOI'O TCKCTA B (l)aﬁﬂ;



— BO3MOXXHOCTh aBTOMATHUECKOTO MEPEHOCA TEKCTa U3 TMOJI KOHEYHOTO TEKCTa B TOJIE HAYATLHOTO
TEKCTa,;

— BO3MOXXHOCTb aBTOMATHYECKOM (DMIBTPAIIMK HAYATLHOTO TEKCTa;

— BO3MOXXKHOCTb aBTOMATHYECKOTO MEPEBO/Ia HAYATbHOTO TEKCTA B BEPXHUI UM HIDKHUH PETHCTPBI;

3. Crangapt mmdposanus 1aHubix (DES)
IIporpamma DES Beimonasiet mmdpoBKy ¢ momombko mudpa DES (Data Encryption Standard).
OKHO TIPOrpaMMBbl COCTOUT U3 CIAEAYIOIIUX YaCTEH:

— moJie Ui BBOJIa KIIt04a M (POBKY;

— MoJie Ui BBOJA OTKPBITOTO TEKCTa NpH MIH(POBKE

— 1oJie, B KOTOPOM OTOOpakaeTcs pe3ysbTaT MHu(POBKY;

— 1oJie, B KOTOPOM O0TOOpakaeTcsl MPoIece MUPPOBKH;

JJ1s BBIOTTHEHUS ITU(PPOBKH HEOOXOJUMO BBITIONHUTH CIEAYIONIHE ICHCTBHUS:

1. Beectm ko4 mmppoBku B mone ,,Kirod”, WM TeHepUpOBATh €ro CIydaiHO
(,,BeipaboTaTh crmyuaitHbIl KITF0Y”).

2. BBecTH OTKpBITHIA TEKCT B moJie ,,OTKPBITBIA TEKCT”, WM TEHEPUPOBATH €r0 CIIy4aiiHO
(,,BripaboTaTh cryuyaiiHblii TEKCT ).

3. Haxare knomky ,lludposars”. Ilpum sTom pesynprar mUGPOBKH OTOOpA3HTCS B
TeKcTOBOM moue ,,llludprexcr”, a mpouecc mudpoBKU — B HUXKHEM TEKCTOBOM TOJIE;

4.VccnenoBath U3MEHEHHS COOOIICHHS B KXXJIOM payHJie ITU(PPOBKH B 3aBUCHMOCTH OT BHJIa KJIIOUYa
1 OTKPBITOI'O TEKCTA.

4. Anropurm mupposanus FOCT 28147-89

Mporpamma GOST BbIMONHSET IMU(PPOBKY C MOMOLIBIO AITOPUTMA, KOTOPBIH SIBISETCS YacThIO
cranaapTa kpunrorpeobdpazoBanus 'OCT 28147-89.

OKHO MpOrpaMMBbI COCTOUT U3 CIEAYIOIINX YacTe:

— 8 moseii i BBoAA Kito4a mudpoBkH (00Imas amuHa — 256 0uT);

— MoJIe JUTS BBOJIA OTKPBHITOTO TEKCTA MPH MH(POBKE

— MoJie, B KOTOPOM OTOOpakaeTcs pe3ysibTaT MH(POBKY;

— ToJie, B KOTOPOM OTOOpaXKaeTCsl MPOoIiece MUPPOBKH;

Jyis BBIIOJTHEHUS ITU(PPOBKH HEOOXOJUMO BBITIONHUTH CICAYIONIHE ICHCTBHUS:

1. Bsecrtu xirod mudpoBku B nosie ,,Kitrou”, uiam reHepupoBath ero cirydaitHo (,,CirydaitHbIii
KIII04u”).

2. BBecTH OTKpPBITBHIA TEKCT B moJie ,,OTKPBITEIA TEKCT”, WM TEHEPHPOBATh €r0 CIIy4aiiHO
(,,Cmyuaiinoe cooOmieHue”).

3. Haxare knHomky ,lIludposars”. Ilpm sToM pesymbraT mHOPOBKH OTOOpa3HTCS B
TekcToBOM mone ,,lludprexcr”, a npouecc mupoBKHU — B HIZKHEM TEKCTOBOM TIOJIE.

4.VccnenoBath U3MEHEHHS COOOIICHHS B KaXXJIOM payHJie IIU(PPOBKHA B 3aBUCHMOCTH OT BHJIA KJII0UYa
" OTKPBITOI'O TEKCTA.

Iporpamma AGOSTA obecnieunBaet mudpoBKy 1 AemUPpoBKy ¢ nomoinsio anroputma 'OCT

28147-89 B paznuyHBIX PeXUMax PaOOTHL

1. ChopmupyiiTe NpOU3BOIBHBIN TEKCTOBBIH (aii.

2. Bemnosaute mmdpoBanue 3Toro ¢aiia ¢ moMoIb0 KOMaHIbI:



AGOSTA -oe <pexxum> <BX0JHOH (aiiir> <BbIXOTHOH (paiir> <3HaK yJaleHUs>

[MapameTrp <pexxum> 3a1aeT PSKUM AITOPUTMA ITHUPPOBKU U MOXKET IPUHUMATH YUCIICHHBIC
3HaueHus ot 1 1o 4.

[MapameTp <3HaK ymajeHUs™ MOKET IPUHUMAThH 3HAYCHHE!
0 - He ynansaTh HAYaNbHBIN (aii;
1 - ynansaTh HavyaIbHBINA (aii.

Iloce 3amycka mporpaMMbl  HEOOXOAMMO BBECTH IMPOW3BONBHEIN Mapoib. DTOT Mapoib OymeT
KCIIONIB30BATHCS I TEHEPAIMK CEaHCOBOTO KI0Ya.

ITpumep:

AGOSTA -oe -1 x.txt x.sec 0

3. Bemonaute pacmmdpoBky (daiina ¢ TOMOIIBI0 KOMaH/IbI:

AGOSTA -d <pexum> <BxigHHH (ailar> <puximgHuii hailr> <o3Haka BUAATCHHS>

[Mocne 3amycka mporpaMMbl HEOOXOIUMO BBECTH TOT XK€ MApOIlb, YTO | IS IHPPOBaHUS.
IIpumep:

AGOSTA -d -1 x.sec x1.txt 0

4. Beimmonnute mmdpoBanue 1 pacumdpoBanue, ucrnonb3ys Bee 4 pexkuma anroputma [OCT.

5. [oBropute m.4, HO MIpU STOM BHECHTE M3MEHEHHWs B 3amM(poBaHHBIA Qaiin (HaumHas ¢ 32-To
cuMBouia). Onpenenure, Kak IpyU 3TOM U3MEHUTCA paciuudpoBanHblil daiin. [losicHuTe, moyemMy NpoU30LLIH
WMEHHO TaKHe U3MEHEHHSI.

6. HOBTOpI/ITe H.4, HO IIpH 5TOM BHECUTC U3MCHCHUS B OTKpBITI:Iﬁ TCKCT. Onpez[eJmTe, KakK IIpu 3TOM
HN3MCHUTCA SaIHI/I(l)pOBaHHLII\/'I (1)3.1\/'1.]'[. HOHCHI/ITe, no4yemMy npou3onuii UMEHHO TaKUC U3MCHCHMU.

5. Conep:xanne oTyera.
OT4eT TOoJDKEH COIepPIKaTh:
— 11eJ1b UCCIIEIOBAHUI U TIpOrpamMMy padoThI;
— KOPOTKOE ONKUCAHUE UCIOIB3YeMOI0 OJIOUHOTO0 CHMMETPHUYHOTO mudpa;
— IPOILIeLypPhl, KOTOPBIE PEANTM30BBIBAIOT IKH(POBaHUE-pacIin(pOBaHHUE.

— BBIBOJEBI O I.IeJ'IeCOO6pa3HOCTI/I HCIIOJIb30BaHNA U3YUYCHHBIX PC)KUMOB B PA3JIMYHBIX CUTYyallUAX.

6. KOHTpO.]'[I)HbIe BOIIPOCKI.

1. Jlalite ob1ryro xapaktepuctuky anroputmy mudposku [OCT 28147-89.



2. laiiTe xapaktepucTuky pexumos anroputma ['OCT 28147-809.

3. Kak obecrieunBaeTcs OUIMHHOCTD IIPH UCHOab30Banuu anroputma ['OCT 28147-89?

4. Ioscuutp padoty anroputma 'OCT B pesxume nIpocTol 3aMEHBI.

5. IMosicauts paboty anroputma 'OCT B pexxumMe moTouHoro muppoBaHus (raMMHUPOBAHHS).

6. [osichute paboty amropurMa ['OCT B pexxume mOTOYHOTO MM(ppoBaHHA (FAMMHUPOBAHUS) C
00paTHOM CBS3bIO.

7. Hosicautk padoty anropurma ['OCT B pexxume BBIPaOOTKH UMUTOBCTaBKU.

8. Beraucuth 6e30macHoe BpeMs U pacCTossHuE equHCTBeHHOCTH M1 anroput™oB I'OCT u DES.
9. IlpoBenute cpaBHUTENbHBIN aHanu3 anroputMoB ['OCT u DES.

10. Haiite xapakTepucTuKy KiroueBbix cuctem aiaroputmoB ['OCT u DES.

11. CpaBHuTe TeKylye W OJOYHBIC KPUNTOCHUCTEMBI. Ha30BUTE HMX OCHOBHBIC JOCTOMHCTBA U
HEIOCTaTKHU.

12. Copmynupyiite mpennoxeHus mo npuMeHeHnro anroputma mmppoku ['OCT 28147-89 mus
TUQPPOBOH MOIMHUCH.



JlaGopaTopHasi padora Ne31-32

Tema: UccaenoBanue npoueaypbl GopMUPOBaHKS U NIPOBEPKHU
3JIEKTPOHHOM HU(POBOIi MOANKUCH HA OCHOBE ACCHMETPUYHOr0 ajropurma RSA

Hean padoTbi:

® 3aKpENUThH Ha MPAKTUKE TEOPETUYECKHE 3HAHUS IO OCOOCHHOCTSIM pealn3alui 1
ucrnonp3oBanust KC3U (kpunrorpadHuecKux CUCTEM 3aIllUTH HHpOpManun) Ha 6a3e
KPUITOIIPEoOpa30BaHM, CTOWKOCTh KOTOPHIX OCHOBBIBAETCS HA CIIOKHOCTH ITPOOIEMBI
¢bakTopuzanun (pazaoKeHUs Ha IPOCTHIE COMHOKUTEIH) OOJIBIINX YHCET;

®  HAYYHUTHCS OIIEHHWBATH CTOHKOCTHh KPUIITOCHCTEM MTOJOOHOTO THIIA B 3aBUCUMOCTH OT
YCIIOBUH peanu3alfiy 1 UCTIONb30BaHHS AITOPUTMOB KPUIITONPE0oOpa3oOBaHUH.

Teoperuyeckas 4acTb

— 03HAKOMHUTBCS C MaTepUaIoM JIEKLUH 110 JAHHOW TeMe U, IPH He0OXO0IUMOCTH, C YKa3aHHOU
JONOJHUTENBHON TUTEPATYPO;

— IOBTOPUTH OOIIYIO XapaKTEPUCTHKY KIIFOUSBOM CUCTEMBI JJIsl KPUTITOCUCTEM U3Y4aeMbIX THIIOB;

— M3Y4UTh OCHOBHBIC METOBI M JITOPUTMBI KPUNITONPEoOpa3oBaHuil (IPAMBIX U OOPATHBIX) VIS
CHCTEM paccMaTPUBAECMBbIX TUIIOB;

— O3HAKOMHUTKCS C ONMMCAHNEM JIA00OPATOPHOIT paboTHI U €€ IPOTPAaMMHBIM 00eCTICYeHIEM;

— IOJTrOTOBUTH OJIaHK O0TYeTa cortacHo paszzaeny "Coaepkanue oTdera" (IPEANOYTUTEIILHO B
3JIEKTPOHHOM BHJIE);

— MOATOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

BeinosiHenune kpunronpeodpaszoBanuii mo cxeme RSA

HIn¢gpoBanue / pacmmdpoBanue

IIIndpoBaHye BBIIOJHIETCS 110 CIEAVIOIIEMY IIPABUIIY:

Ci=MiEmodN,

rne  Mi — rtexymuit 6ok ucxomnoro rexcra (Mi < N);

Ci — coopmupoBanHas KpunTorpamma (3amn(poBaHHbIN OJIOK TEKCTA);

E — xmou mmdposanus (pu HANPABICHHOM MIH(MPOBAHKUH SBISIETCSI OTKPBITHIM);
N  — OTKpBITHIN MOYIIb KPUIITONPEOOPa30BAHHIA.

COOTBETCTBEHHO, paciii(pOBAHHE BBIMTOIHICTCS MO CIEAYIONIEMY MTPABUITY:

Mi=CiPmodN,
rne D — xmou pacummmdpoBanus (IIpy HAPaBIEHHOM MIM(POBAHUHU SBJISIETCS
KOH(pUIeHIINATbHBIM ). DopMupoBaHue / MpoBepKa NEKTPOHHOH ITUPPOBOI MOAMTHCH

®dopmuposanue nuhPOBOH MOAMKUCH COCTOUT U3 CICAYIOIIUX ITAIOB.

1) Co3znaTh OTKpHITYIO MOAUCH (Gobmioro menoe yucio) V < N, coxepikaiiyro n30bITOYHOCTE —

KaK MpaBuiio, MHGopMaIHo 06 HCXOJHOM nonuckiBaeMoM Tekcte M (cxathiii 06pa3 TekcTa — 3HaYeHHe
kpunrorpaduyeckoit xenr — pyrkuun H (M)), a taxke 0 HeKOTOPHIX TapameTpax cucTeM GOPMHUPOBAHUS
MTOMIMCH | YIIPABJICHNA KITFOYEBBIMU CTPYKTYPAMH U T.I1. (B 3aBUCUMOCTH OT TPeOOBaHUN KOHKPETHOM

peanu3aiun).



Hanpumep, B mpocteiiiieM ciydae OTKpbITas LUPpPOBas MOAMHCH MOKET

CJIEYIOLIUX TOJICH:

COCTOATh U3

A1 A S Lwm H(M) {T1...,T
2 k}

An A Unentuduka Jnuna Kontponbna Bpemennst
pec Ipec [IMOHHBIE JaHHBIE MOJNHUCHIBAEMOr | sl CyMMa (3HAY€HHE | € METKH
OTIIPABUTC | MOJIyyaTesl | OTIPABUTEISL 0 coo0UIeHNS Xem-()yHKIHH )

JIs s (TrorHch)

B kayecTBe BpeMEHHBIX METOK MOTYT HCIOJB30BaThCS, HAlpUMeEp, BpeMsi (OpMUPOBAHUS
nmoAnvcy (ISl 3alIUThl OT paHee IEepPEIaHHBIX COOOIICHU, OT IMEePECTAHOBKH IOAIMMCAHHBIX
COOOIIEHUH U T.II.), BpeMsl IeUCTBUTEIBHOCTH Kito4a (WJIM BpeMsl BBOJA €ro B JCHCTBHE U BpeMs
OKOHYAHUSI CPOKa JEHCTBHS), BpEeMs <«OKH3HW» IMOANMHMCH WU T.J. Ha YCMOTPEHHE pa3paboT4HKa

KC3H.
2) Copmuposats LI1 (HemocpeicTBEHHO 3aKPBITYIO MOJITHCH):
S=VEmodN,
V — wucxoaHoe 3HaYeHHEe OTKpBITON momnucy (6obimoe yucio V < N);

Zmo g
[¢]

—  (dopmupyemas 3akpsiTas EQPpPOBast MOAIHNCEH;
—  KOH(HACHIHMAIBHBIA K04 (POPMHUPOBAHUS MOIINCH;

—  OTKPBITBIH MOJIyJIb KPUIITOPEOOPA30BAHUH.

3) Ornpasutk nosy4yareso noanucannoe coobuenne — {M, S}. Ilpu neo6xoaumocTu

obecrieyeHus He TOJIBKO ayTeHTH(GHUKAIMH, HO M KOH(MHUICHIHaIbHOCTH coobmenne M moxker

JOIIOJTHUTCIIBHO 3aHH/I(1)pOBLIBaTbCH 10 KAKOMY-TO U3 aJITOPUTMOB U OTIIPABIATHECA OJIYUATC/IIO B BU/IC

napw1 {C, S}.

Hcxomanoe /(wnmm 3amudpoBaHHOE) COOOIICHNE

11

3akphITast

M/ (C)

S

[Tpu sTom opmuposanue L{I1 S BeimonHsieTcs 10 mmdpoBaHus (TO €CTh MO MapaMeTpam UCXOIHOTO

M, a ue 3amupposantoro tekcra C). Ecnu 1u1st BRITIONTHEHHST MIA(POBAHHUSI HCIIOIB3YIOTCS CHMMETPHUUYHBIC

AJITOPUTMBI (KaK HU3BECTHO, C TOYKHU 3PCHUS BBIYHMCIUTEIBHOM CI0KHOCTH OHH JIy4YI€¢ HECUMMETPHUIHBIX

ITOPUTMOB N (POBAHMSA), TO CAMMETPUYHBIN KIII0Y IIH(PPOBAHUSI MOKHO, IPH HEOOXOIUMOCTH,

nepeaaBaTh BMECTE C IMOAMMCAHHBIM COOOIIEHHEM B 3aIU(pPOBaHHOM BHJIE (IO CXeME HECUMMETPUIHOTO

HaIpaBJICHHOT'O H_II/I(l)pOBaHI/ISI). B sToMm CJIy4dac IpoYnuTaThb COO6H_I€HI/Ie " NPOBEPUTH €ro NOAJIMHHOCTD

CMOXKET TOJILKO CTOPOHA, BJIaZACIOIIas KOH(bI/II[eHLII/IaJILHI)IM KJIFOUOM CXEMbI HAIIPABJIICHHOT' O HH/I(i]pOBaHI/IS[

(HeFaHLHLIﬁ nonyanem,). OquI/I,Z[HO, 4TO IIPU 5TOM IIapbl KJIIo4ueit AJI1 CXEM HCCUMMCTPUIHOT'O

H_II/I(I)pOBaHI/IH " IMOAIIMCH HE TOJIBKO HE AJOJI?KHBI COBIIaJaTh, HO M HE JOJKHBI BEIYUCIATECA AJ1A OJHOI'O U

TOro k¢ MOAyJIs KpunronpeodpasoBanuii N. To ecTh H0JKHO CyIIECTBOBATH JBa HA00PA KIFOUEBBIX

narueix: 11 LI {( D onn, N 1) — konduaennuansHee Kro4YeBble TaHHbe 1S GOPMHUPOBAHHMS

IIOAIINUCH , ( E TII , N 1) — OTKPBITBIC KIIFOUEBBIC JaHHBIC JI ITPOBEPKHU ITOAIIUCHU } " I HallpaBJICHHOT'O

wpposanus {( D pme , N 2) — xonpuaenumnansubie kiouessie qannbie , (E me, N2) — orkpoiteie

kiouesble nanubie }, mpuaeM N1# N2 .




B nannoi peanmzanum 1a00paTOpHON pabOTHI OAMTHUCAHHBIA (DAl UMEeT CIICTYIOTHI BU/I.

Hcxonnoe /(nau Cryxe 3a Cayxe06HO JlomoHUTE
3amu{pPOBaHHOE) OHOE IoJIe KpBITast e ToJe BHOE CITyXKeOHOE
COO00IIEeHNE LT moJre

M/ (C) _RSA S _RSA D
DS_ S_

IIpoBepka HH(hDOBOﬁ NoANMMUCH COCTOUT U3 CICAYIOIINUX 3TAIlOB.

1) 3 momy4uenHoro noamucassoro coobmenns — {M ", S} — Briennts 3HaUeHME 3aKPHITOl
uupposoii moamcu S .

TosiBNeHKe B 0603HAUEHHAX CHMBOJA  » 03HAYAET, UTO B IPOLECCE MEPECHUIKH 110 KAHAAM CBSA3HU
(WM XpaHeHUs1) 3HAYCHUE TIOAMTMCAHHOTO TEKCTa U / WK COOTBETCTBYIOIIEE eMy 3HaUCHHE IU(PPOBOIt
MOATIMCH ObLTO MOANMHUIIMPOBAHO (CITydaifHO OO0 MpeTHaMEPEHHO) JTHOO MOIIENaHO.

2) BoccTaHOBUTH 3HAUCHUE OTKPBITOM MOAMUCH:

V' =(S")PmodN,

rie V' — BoccTaHapnmBaeMoe 3HaueHHe oTKphIToit moamuck (OIT) (6ombimoe uncio V™ < N);

S” — MOJIyUYEHHOE 3HAYCHHE 3aKPBITOH IU(PoBO MOoANKCH (BO3MOXKHO, MOJU(PHUIIMPOBAHHOE JTHOO
MOIETHLHOE);

D —  OTKPBITHIN KITIOY MPOBEPKHU MOIHUCH;

N —  OTKPBITHI MOYJIb KPUIITONPEOOPA30BaAHHUI.

Hanuuawe cumBona MIpY 3HaYCHUH BOCCTaHOBIeHHOM OIl 03HayaeT, 4To OHO MOXET, B 00IIEM
cllydae, He COBIaIaTh C HCXOIHBIM 3HaueHHEM V OTKPBITOM MOAMKCH, C(HOPMHPOBAHHBIM aBTOPOM
cooO1eHus (Ha TepearolIeii CTOpoHe).

3) TIpoBepuTh 3JIeMEHTAPHYIO KOPPEKTHOCTH H30BITOYHOM HH(DOPMAIHH, COAEPIKAIIEHCS B
BOCCTaHOBJICHHO# oTKphITOl moamucu V ™ . HanpumMep, cpaBHUTH ¢ TapaMeTpaMy MOTydeHHOTO TeKCTa
M ™ : cpaBuuTh 3HaueHHe Xem — ¢pynkn H = H (M), Boccranosnennoe n3 V'™ 1 3Hauenue,
BBIYUCIICHHOE HAa MPUEMHOMN CTOPOHE MO TOMY e OOIIEH3BECTHOMY aJITOPUTMY XCITUPOBAHUS W3
nonmyuersoro Tekcta M *—to ectb H™ = H (M ™) ; cpaBrnTh 1iHYy TekcTa, BpeMst ero pOopMHUPOBAHHS 1
JIpyTHe T10/100HbIe 3HAUYESHHS TI0JIeH BOCCTAHOBIICHHOM OTKphITOl moamucy V. A Takxke CpaBHHT
MH(pOPMAIIHIO, COIEPKAILYIOCS B BOCCTAHOBIIGHHOM OTKpBITOl moamucy V' ¢ mapaMeTpaMu CHCTEM
(hopMHUPOBaHUSI MOJIITUCH U YIIPABICHUS KITFOUEBBIMU CTPYKTYpaMH (IIPOBEPUTH COOTBETCTBUE IOMMYCTUMOMY
JManasony) u T.1. [Ipu oOHapy»KeHHH KaKuX — JTM00 HECOOTBETCTBHI moayueHnas 1{IT V * cunraercs
nou1enbHOM. TO eCcTh JeTaeTcst BHIBOJ O TOM, uTO TIpH Tepeaade / xpanenuu coobmenne M ™ (mmm IITV ™)
OBLTIO MOUPHUIMPOBAHO (CITydaitHO OO MpeJHaMEPEHHO) WITH SBJISETCS MOJICTBHBIM — TO €CTh
MPOU30IIO HAPYIIEHUE ETOCTHOCTH U / WM MOUTMHHOCTH MCXOHOTO moanucantoro coodmenus {M, S}
(M™ # M um noanucs S copMupoBana 11sl HeCAaHKIIMOHUPOBAHHOTO coobmenus M ).

4) TIpu KOPPEKTHOCTH BCEX MPOBEPOK JIETACTCS BBIBOJ] O TOM, YTO C ONPECICHHOMN CTETICHBIO
BEPOSITHOCTH (3aBHCSIICH OT BEIOOpA MapaMeTpOB peann3aluil KPUIITOCUCTEMBI) TIOTyUYeHHOE MTOJITHCaHHOEe
coobmenne {M ™, S} aBnsercs 1eNOCTHRIM M HOTMHHEBIM (TO €CTh COBIIAAET C HCXOIHBIM
copmupopanusM coobmennem {M ™, S} ={M, S}).

[opsok BeIMOTHEHUS PabOTHI
1. ChopmupoBaTh KI104€eBYIO0 CHCTEMY.
CdopmupoBaTh KIIIOUEBBIE JaHHBIE ¢ HCTONb30BanKueM nporpammbl Z1B_Lb4.exe, sei6pas mynkr

menio “T'eHepanusi KJI0YeBbIX JaHHBIX —> RSA — JIj1s mpocThIX YKcesa 0011ero Buaa ... . Ipu



9TOM B AUajaoroBoM okHe «Popmuposanue ¢aitnoB oTkpeITEX (E, N) 1 korpuaenmmansaeix (D, N)
KJTFOUEBBIX JTAHHBIX» YCTAHOBUTH JUTHHY MOIYJISI KPUIITOIIpeoOpa3oBanuii papHo 512 (6ur).

[Tpu 3akpeITHN AaHHOTO Auajora no kaomnke <OK> copmMupoBaHHBIE KIIIOYEBEBIE JaHHBIC
3aMHCHIBAIOTCS B JBOMYHBIC (haiilIbl B ITOAKATAIIOTH, IPOITUCAHHbIE B COOTBETCTBYIOMIEM (aiine
koH(purypauun (Gpopmar cM. B Ommnodka! McTOUHHK CCHUIKN He HaiileH.)

2. U3yuntsb npouecc ¢popmupoBanus RSA - uudposoii noanucu, ucnoab3ys
JIEMOHCTPALMOHHO — 00yuaromyio nporpammy (ZIB_Lb5.exe).

1) BseiOpare mynkr wmenioo  “/lemoncrpamusi > RSA —»  Iudposas nognuch —>
Hoanucare ¢aiii ... “.

2) B mosiBuBIIEMCSl AMATIOTOBOM OKHE BBIOpaTh (haili, i KOTOPOro OyaeT 1ajiee BBIMTOTHATHCS
(dbopmupoBaHe TUPPOBOI MOIIHCH.

Jlyuiie /uis HarJIIIHOCTH BBIOpATh TEKCTOBBIN (pailyl, Tak Kak MOAMKUCH J0OABISETCS B KOHEI]
¢aiina 1 MOXeT HapymUTh Gopmar npeacraBieHus (ainoB apyrux tumnos. ([Ipumep Bo3MOKHOTO
dbopmarta no00aBiIsieMON 3aKpBITOW TMOAMMCHU, UCIOJIB3YyeMOro B JaHHOW JabopaTopHoil padore,
npuseieH B 0)

Ecnu BeiOpanHbIil (aiin yxe ObUT paHee MOJMUCAaH TEM K€ THUIIOM IMOAINUCH, TO MPOorpaMma
BBIIACT COOTBETCTBYIOILIEE TPEAYNPEKIECHUE M 3alpoc O LEJIeCOO00pa3HOCTH IPOBEACHUS
nanpHedmmx nedctBuil. (Mcmonb3oBanue mnoBTopHoit LIl B pamkax mgaHHON yueOHOMH
MIPOrpaMMHOM MOJIENTN HE JKeJIaTeIbHO, XOTS U JOMYCTUMO. )

[To BbIOpanHOMY ¢hailmy B cllydae €ro YCHEUIHOro MpoyTeHHus OyayT chopMHUpPOBaHbBI
OTJIETIbHBIE TIOJISI OTKPBITOM IMdpoBON moamucH: MHA ¢aina, Xeu —3HadyeHue u T.a1. Jlis
dbopMUpOBaHUS XeII-3HAYeHHs] B JaHHOW JabopaTopHOl paboTe HCIONb3YeTCs aITOPUTM
xemmpoBanus SHA — 160 (oxuH U3 BapuanToB aroputMoB u3 ctangapra FIPS 180 - 2).

3) B nosBuBmeMcs auanoroBoM oke “JleMoHcTpanus GopMUpOBaHHS HTU(PPOBON MOIMUCH
s (aima”  3anonHWTH  HepocTaromue mois  uppOBOM  moAmMcH  (HanmpuMmep, agpeca W
UAeHTU()UKAITMOHHBIE TaHHBIE).

OO6patuth 0cob00€ BHUMaHHE Ha CIEIYIOIINEe MOMEHTHI:

. COCTaB TI0JIeH OTKphITOU udpoBoii noamucu V (cm. noapasa. 0);

. COJIEP)KUMOE OTJICIBHBIX MMoJieH (TIOSCHUTh Ha3HAYCHUE U MOPSIOK (HOPMHUPOBAHUS
KaXI0TO U3 HHX);

o MOCTOSIHHOE U3MEHEHHE OJJHOTO U3 MOJIeH B 00J1aCTH BPEMEHHBIX METOK;

. pa3Mepsbl OTAENbHBIX MoJei oTkpeiTol LI1;

. oOmmii  pasmep CTpykTypsl OTKpbITo I[II (4eM oH ompenensiercs, Kak

OTIPEETISAIOTCS pa3Mephl OTAENBHBIX MOJIeH).

[1pu 3aKpBITHH JEMOHCTPAMOHHOTO Anaiora no kHonke <OK> BeImonHseTcs 1o0aBieHne B
HOJIUCHIBAEMBIHN (hailsl 3aKpBITON U(POBOH NOANUCH S, COPMUPOBAHHON MO OTKPHITON moanucu V ¢
WCTIOJIb30BaHHEM KOH(UICHIIMATBHBIX KIIIOYEBBIX JaHHBIX. [IpH 5TOM Ha 3KpaHe MOsBISIETCS
COOTBETCTBYIOIIEE COOOIICHHE.

4)  O3HaKOMHTHCS CO CTPYKTYPOIl MONUCAHHOTO (aiina (BHECTH B OTUET).
IIpumep Bo3MOXKHOTO BapuaHTa ¢opmaTa J00aBISIEMOM 3aKPBITON TOIICH, UCTIONB3yEMOTO B

JaHHOMW TabopaTopHOil paboTe, mpuBeaeH B moapasx. 0.

3. U3yunTh npouecc npoBepku RSA - mudpoBoii mognucu, ncnoib3ys 1eMOHCTPALUOHHO —
oGyuaromryio nporpammy (ZIB_Lb5.exe).

1) BseiOpars mynkr wmenoo  “/lemoncrpamusi > RSA —  IMudposas nognuce —>
IIpoBepuTs moanucek gaiiaa ... «.

ITpu BeimonHenun nposepku {1 ureHre OTKPBITHIX KIIOUEBBIX AaHHbIX (KiroyeBoi mapsl {D, N }
aBTopa cooOIeHus 13 06a3bl / (aiiia OTKPHITHIX KITFOUEH) BBITOIHICTCS aBTOMAaTHIECKHU U3 (aiina,

YKa3aHHOTO B HCIIOJIb3yeMoM (aiine korpurypamuu, coriacuo noio 1D s B moamucantom daiine.



2) B mosiBuBIIEMCS THAIOrOBOM OKHE BbIOpaTh (haili, s KOTOPOTO HEOOXOIMMO MPOBEPHTH
noanuck (aiia, moANMCaHHBIN Ha TEKYIIUX KII0YaX, YKa3aHHbIX B (aiiie KOHPUTypaIun).

4. UccaenoBats (pyHKIMOHMPOBAHME NPOrPAMMHON Mojeu HH(POBOii MOANNCH TPH
HMHUTANNY BO3HUKHOBEHNS HAPYIIEeHUH B KaHaJle CBSI3M (P nepeaaye NOANNCAHHBIX COOOIIEHUI).
JJ1 5TOTO BBHIMIONHNTE HIDKENIPUBEEHHBIE ITYHKTHI 33 /TaHHH.

IIpumeyanwue. [Ipy BEINOTHEHNH HIDKETPUBEIECHHBIX ITYHKTOB HCCIEOBaHUS HE PEKOMEHAYETCS
BBITIONTHATH MOTU(PUKALINIO TIOAMCAHHOTO (haiiia ¢ ucmoas3oBanneM peaakTopos tuma Word, WordPad u
T.11., IOCKOJIbKY OHH HEKOPPEKTHO COXPAHIIOT HEKOTOPBIE IBOMYHBIE CUMBOJIBI, COJEPIKALIINECS B MOJIE S
3IIEKTPOHHOH HU(POBOI MoAMHCH (MOKHO HCIIONB30BaTh TONBKO PEAAKTOPHI, KOPPEKTHO 0OpabdaThIBaroIIue
MIPOM3BOJIBHBIE KOJIBI). DTO OTpaHUYCHHE BBI3BAHO TEM, YTO B TEKYIIIEM BapHaHTE IE€MOHCTPAIIHOHHON
MPOTrpaMMBI IIOKA He MOIKIIIoUeHa KoaupoBka radix - 64.

1) TlomsiTaThCst BHIOpATh MMS HEMOANMUCAHHOTO (aiiia. IToscHUTH (BHECTH B OTYET), 3a
cder vero ObuIa OOHapyKeHa OInOKa.

2) MW3y4yuTb BO3MOKHOCTH OOHAPYKE€HHsI HECAHKIIMOHMPOBAHHBIX H3MeHeHHil (IMO11e10K)
nocpencreoM npoeepku L. [ 3TOro BHECTH CIIEAYIOIIME TUIBI M3MEHEHUN B TONMCAHHBIA (ailn u
MOMBITATBCS TOBTOPHO BBHIMONHUTE TpoBepky LII. IloscHuTs (BHECTH B OTYET), 3a CUET Yero ObLI
00HAPY>KEeH Ka)IbIil THTI OIITHOKH.

(1) JoGaBute oaun (1au Oojiee) CUMBOJ B OCHOBHOW TEKCT MOINMCAHHOTO COOOINEHHS (B
MH(OPMALIMOHHYIO YacTh).

(2) Ynanute onun (wm OoJiee) CUMBOJT M3 OCHOBHOT'O TEKCTa MOJMUCAHHOTO COOOIeHNUS (U3
WH(GOPMAITMOHHON YacTH).

(3) Momudurposats oauH (K 60Jiee) CHMBOJ H3 OCHOBHOT'O TEKCTa ITOIMMCAHHOTO COOOIICHH S
(u3 nHpOpManmoHHOU YacTn). («Moaudukausy moapasyMeBaeT COXpaHeHUE MPEKHEH ATTHHBL
COOOITICHMS. )

(4) MomuduipoBath oauH (MWK 60JIee) CUMBOJ U3 MOJISI 3aKPBITOH 1IM(POBOI MOANUCH
(HaxopsIIelcs: MeX/Ty 3ape3epBUPOBAHHBIMU CITYKEOHBIMH MOJISIMH, CM. )OPMAT MOAMUCAHHOTO (aiiia B
nozpas. 0). («Moaudukaiusy noapasyMeBacT COXpaHSHUE IPEXKHEH JUTUHBI 1MoJis 3akpbiToit 1111.)

OOparuth BHUMaHME, Kak TIIpH O3TOM HapyIIEHUU U3MEHSIOTCS 3HAYeHHUS B
BOCCTAHOBJICHHBIX MOJIAX OTKpbITOM L{I1 (maske mpu m3MeHeHUn XoTsa Obl OJJHOTO OUTa B 3aKPBITOM
DUII S).

Conepsxanue oTyera

B otuere (0pOpMICHHOM B 3JICKTPOHHOM BHJIE HHAMBUIYAIBHO KaX]IBIM CTYICHTOM) JOJKHO OBITh
MPEeCTaBJICHO CIIEyIOIIee.

Tema u 11en1p 1a60paTOPHOM PaOOTEHI.

Pe3y.]'H)TaTLI M BBIBOJbI 11O HUM COTJIACHO Tpe6OBaHI/I$IM K IOPAAKY BBITTIOJITHCHUA paGOTI)I.

KOHTpOHLHLIX BOIIPOCHI

1)  Yro Ttakoe KOH(PUACHIIMAILHOCTb.

2) UYro Ttakoe mudpoBaHHWe, TSI KAKMX IEJIeH OHO MOKET HCIOJb30BAThCSA, KaKhe
¢byukun C3U no3BosisieT peain3oBath (MOJTHOCTHIO JIMOO YaCTUYHO — B KOMOHWHALIMU C APYTUMU
Mexanuzmamu KC3U1).

3)  Yro Takoe ayTeHTH(DUKAIIHUS.

4) [losicanTh, 4TO TMOApazymeBaeTcs MO MOHATHAMHU “KOHTPOJb IEIOCTHOCTH W “KOHTPOJb
MOJITUHHOCTH .

5)  Yro Takoe 1udpoBas MOAIKCE.

6) Jna xakux meneit moxxket ucnonb3oBatbes LI, kakue ¢pynxmum KC3U (kpunrorpaduyaeckmx
CHCTEM 3aluThl HHOPMAIIMU) OHA MO3BOJISIET PEan30BaTh (TIOJHOCTHIO JTHOO YaCTUYHO — B KOMOWHAIINN
¢ npyrumu Mexannsmamu KC3H1).



7)  Yto sBisiercst KOHMHUICHIMAIBHBIMHU, & YTO OTKPBITHIMHU KJIFOUYEBBIMH JaHHBIMH B RSA —
CXeMe HalpaBJIEHHOTO MUPPOBAHUSI.

8) IlpuBecty W  TMOSCHUTH  MAaTEMAaTHYCCKUE  COOTHOLICHUS ISl BBINOJHEHUS
mmgposanust / nemdposanus mo RSA — cxeme.

9) TIloka3aTh MaTeMaTHYECKH, YTO COOTHOIICHHE Ui pacIiu(pOBaHUS MPAKTUIESCKH BCEraa
KOPPEKTHO BOCCTAHABIMBAET UCXOHBIH 3alIi()POBAHHBIA TEKCT.

10) Yro sBasiercs KOH(MHUACHIMATBHBIMU, & YTO OTKPHITHIMH KJIFOUEBBIMH JaHHBIMH B RSA —
cxeme ¢ POBOI TOIIHCH.

11) TlosicHuTb, Kak GOPMHUPYIOTCS OTKPHITAas M 3aKpbiTas mudpoBas moAmuch mo RSA — cxeme.
[IpuBecTr BapuaHT BO3MOKHON CTPYKTYpBI HU(PPOBOH MOAMUCH U TIOSCHUTH Ha3HAYCHUE OTAEIBHBIX TONEH.
[IpuBecT mpUMepHI THIIOB aTak, ISl 3aIIUTH OT KOTOPBIX IMpeAHA3HAUEHBI 3TH MOJISI OTKPBITOHN MOJIIHICH.



JlaGopaTopHnasi padora Ne33-34

Tema: UccaenoBanue cxeMbl pa3acJacHus1 CEKpeETa

[lenb paboTHI:
® 3y4YuTh TPEOOBaHUSA, CYIIHOCTh, METOIbI MOCTPOCHHS, MOPSIOK aHAIM3a CBOWCTB, MPUHIUIIBI
peanu3anuy 1 OCHOBHBIEC C(pepbl MPUMEHEHUS TPOTOKOJIOB Pa3/Ie/ICHUs CEKPEeTa.
TeopeTuyeckasi 4acThb

OueHb BaxXHOHM 00JacThI0 KpUNTOrpaduu, KOTopas ”HTEHCUBHO pa3BUBACTCS B MOCJIEIHUE TO/IbI, ABIISIOTCS
cienn(puyeckue MPOTOKOIbI, KOTOPhIE MOJYYHIIM Ha3BaHHWE CXeM (IIPOTOKOJIOB) pasneneHusi cekpera. Ilo coeit
CYIIIHOCTH CXEMBI pa3ieJIeHUs CeKpeTa SBJISI0TCS MHOTOCTOPOHHUMHU NIPOTOKOJIAMHU, OCHOBHOHM (PYHKIIMEH KOTOPBIX
SABJISIETCS. YCTAHOBKA KIIIOYEeW win mnaposied. IIpm 3TOM 1OJ yCTaHOBKOM KIIIOYEH ITOHUMAETCs IIPOLiecC WU
IPUKIIQJAHOM MPOTOKOJ, B PE3YJIbTAaTe BHIIOIHEHUS KOTOPOro o0Ias TaiHa (KJIr0Y, MapoJib) CTAHOBUTCS
JIOCTYMHOW OOBEKTaM WM CyObeKTaM HWH(POPMALMOHHON TEXHOJOTUH, YTO TIO3BOJSIET MM  BBIIOJHSTH
KpUNTOTrpapUUECcKyIo 3aIUTy ¢ HeOOXOAMMbIM KauecTBOM. CHayasia 3JIeMEHThI Pa3/IeIeHUs] CEKpeTa MPUMEHSIINCh
JUIS CO3JJaHMsI pEe3EPBHBIX KOMUM KIItoUel 1 o0ecreueHus: Kpunrorpauyecko CTOMKOCTH CHCTEM.

CxeMbl pa3zfeneHust CeKpera HallUIM TakKe NPUMEHEHHME U JUISl COBMECTHOIO YIPABICHUS KPUTHUYECKUMU
TEXHOJIOTUSIMU U IpolieccaMy. B TakoM yrpaBieHHH MOTYT IPUHUMATh N 00BEKTOB HJIM CYyOBEKTOB.

Wnes pazneneHus cekpeTa 3aK04aeTcs B TOM, 4TO 0OIIas TaiHa JeJUTCS Ha N 4acTel, KOTOphle Ha3bIBAIOT
noiasiMu  (yactuuamu) TaiHbl. Ilpu oObenuHeHMHM K<n 4YacTUI] TalHBl MCIOJB3YIOTCS HpPEICIIbHBIE CXEMbI
pa3zieneHns CeKpera, KOTOpPhIe MO3BOJSIOT YCTAHOBUTH KIIIOY INPH COTJIACHU HE MEHBIIE YeM K — OOBEKTOB M
CyOBEKTOB

IIpenenbHble cxeMbl pa3ieieHusl CeKpeTa.

B mpenenbHON cxeme oOImMiA CeKpeT pasnensercs Ha n vacrted. OJHAKO BOCCTAHOBIICHHUE CEKPETa MOXKET OBITh
BBIIONHEHO 110 K <N yacTHBIX cekpeToB. B 9Toii cXeMe JOBEpEHHAs CTOPOHA TaKkxke GOPMHUpPYET OOIIMil CeKpeT S | U3

HETO BBIYMCIISIET YaCTHBIEC CEKPETBI S, KaXI0ro o0bekTa. [Ipn 3ToM Ha S;  HaJIaratoTcsi TaK)Ke O'PAHUYCHHS], YTOOBI KaXK/Ible
K o6bexToB, mpescraBuB K MCTHHHBIX cekpeToB S, Mormu Obl BHMHCIUTH oOmmii cekper S . Bomee Toro, ecnu npu

BBIYUCIIEHHM S ucronb3yercss K-+V 4acTHBIX CEKPETOB, TO V. U3 HUX MOTYT ObITh OIIMOOYHBIMM HIJIM MOENBHBIMH, a
K macrosmmx Bce paBHO obecrieunBaroT (GOPMUpOBaHHE OOIIErO cekpera. IlojuepKHEM, YTO Ha JTane pasieleHus W

HCIOJIb30BaHUA CCKPCTAa 3HAYCHUSA Si AOJDKHBI pacClpOCTPAHATBCA MU COXPAHATBCA C o0ecIieueHHEM OECJIOCTHOCTH H

KOH(I)I/I,I[GHI_II/IaJ'IBHOCTI/I. KpOMe TOTrO, B TaKOH cXeMEe HH OdHa Trpynmna, KoTopas 3HaCeT TOJbKO k —1 YaCTUYHBIX CCKPETOB,

BOCCTAaHOBHUTH S HE MOKET.
IToctpoenue n3BecTHOI ToporoBoii cxembl Ane lllamupa 6a3upyercs Ha HHTEPIIONALUY, TIOJTMHOMA, U Ha TOM (paKTe,
YTO OJJHOMEPHBIN MOJIUHOM f (X) creriean K —1 Ham momem lanya yHuKansHO 3a7aeTcs MO k Touxam. TTonuHOMBI MOTYT

OBITh  3a/JIaHbl  HaJ P -u4HBIM ~ pacmMpeHHbIM moneM. Ilpu  3TOoM  KO3pduIMEHTHI @, ~ NOJIMHOMA

2 k-1
f (X) =a, +aX+a,X +..+q ;X 3agarorca Haj noiem  GF ( p) KaK D3JIEMEHTHI ITOJA Zp. OCHOBHBIMHU
rnapaMeTpaMH TakoW CXEMbl SIBJISTIOTCS YMCIIa (k, n) ,rae K ecTh MuHMManbHOE YMCIIO YacTeil ceKpeTa, ¢ HCHOIb30BAHUEM

KOTOPBIX MOKET ObITh BOCCTAHOBIIEH OOIIMi cexkpeT, a N - obIee ynciIo uacTeit cekpera, npuuem 1<K <n .

Kospdunmentsr @, ompenenstorcs WM 3amaroTcs duciaoM N dacrtei cexpera. IloTom ciy4aiiHeiM 00pa3om
dopmupyercs 06mmit cekper S, KOTOpBIH JOWKEH ObITh pasjeneH Ha wactu cekpera S, | =21N. Ipennaraemas cxema

JOJDKHA OBITh TaKOMH, YTOOBI TI00bIe K 00BeKTOB min CyOBEKTOB, 00BEAMHUB CBOU K gacTHbIX CEKPETOB MOTIJIM OJIHO3HAYHO



BOCCTAaHOBUTH O6]J_II/II71 CCKPCT S . HpI/I 9TOM BCC YaCTH CCKPCTa Si SBIIAIOTCA KOH(l)I/II[eHL[I/IaJ'ILHLIMI/I, " Ha MPOTAKCHUU HUX

KHU3HCHHOT'O IIUMKJIa JOJIDKHA OBITH ODOecmeueHa ux OCIIOCTHOCTD.

IIpu BbINOJIHEHUM NPUBEIEHHBIX BbIlEe TPeOOBAHUI M YCJIOBHIA MOPOroBasi cxeMa pas/ieJeHust
cexkpera lllamupa peanusyercss TAKHM CIIOCOOOM.
1.@opmupyetcs Gosbioe npoctoe yncio P, kotopoe Gosnblie nomycrumoro P, , To ecth

P>P.

2.DopMEpYETCst CITyYaiiHBIM 00pa30M OOIIHMI CEKPEeT S, KOTOPBIHA ABISETCS SIEMEHTOM  MOJISL, TO €CTh IENoe S
YZIOBJIETBOPSIET YCIOBHIO:

1<S<p
3. Cayuwaitno Qopmupyercs K—1 xkosdpduuuentos mnonunoma f(X), KOTOpbIE OOBABISIOTCS

KOH(MICHIINATEHBIMH.

4. B kauecTBax @, NPUHUMAETCA 3HAYEHHE OOIIETO CEKpeTa S, TO €cTh 8y = S .

5. JloBepeHHas CTOpOHA pa3jeNseT OOIMH CEKpeT, BBIUHCIAS 4YacTH CeKpeTa o, = f(l) , TIE YHCIOBOU

UIEHTU(DUKATOP MM HOMEP KaXKIOro M3 O0BEKTOB WM CyOnekToB, mpuueM 1<i< p—1 . PasuencHue cekpera MOKeET
3aKJTI0YaThCS B IIPHCBOCHUU KAXKIOMY U3 OOBEKTOB WM CyOBEKTOB YHHKAIBHOTO CIyYaifHOTO HACHTH(UKATOpA.

6.Bce wactu cekpera S; TpPAaHCIOPTHUPYIOTCS M YCTAaHABIMBAIOTCSA C OOCCICYCHHEM KOH()HICHUMAILHOCTH U
[ETIOCTHOCTH.

B manpHelinieM Mbl pPACCMOTPUM OTHENBHO aITOPUTM KOHTPOJIS IOJJIMHHOCTH KAKI0M U3 4acTEeH ceKpera.

BoccTaHoBieHne 06IIEro ceKpeTa MPOU3BOUTCS HA OCHOBE MCTIONB30BAHUs HE MEHEE K 1IEJIOCTHBIX M HACTOSIIMX
vactell cexpera, K+V <N wuacreit cekpera, He Gonee yeM V M3 KOTOPBIX MOTIYT OBITh C(OPMHUPOBAHBI OOBEKTOM HIIH
CyOBEKTOM 3JIOYMBIIUICHHUKOM WJIM TOJJENaHbl. OTH V M MEHEee YacTHBIX CEKPETOB C HapyIIEHHOH IeIOCTHOCTHIO
O0TOPAChIBAIOTCS M HE YYWTHIBAIOTCS TIPH BBIPAOOTKE OOIIEro cekpera. BoccTaHOBIEHHME OOIIErO CEKpeTa BBIMONHACTCS B
CIIEIYIOIIEM MOPSIIKE.

1.Kaxplit 13 00beKTOB (CyOBEKTOB) IepeqacT W/WiIM ycTaHaBiuBaeT 4acTHbI cexper S, = f (i) B mosepenHoe

YCTPOMCTBO BBIPAOOTKH O0IIEro cekpera ¢ obecrieueHneM KOH(PpHIEHIIMATHLHOCTH, ETOCTHOCTH | TTOJJTHHHOCTH.
2.JloBepeHHOE YCTPOWCTBO KOHTPOJMPYET IEIOCTHOCTh M IMOJIMHHOCTh YaCTHBIX CEKPETOB, €CIH 3Ta (DYyHKIUS

peanu3oBaHa B CXeMe pasjieieHHs CeKpeTa, a 3aTeM BbIOupaet u3 Hux K Hacrosmmux.
30Ilo k s3navenuam f (ii),..., f (ik) B JIOBEPEHHOM YCTPOMCTBE IPOM3BOAUTCA BOCCTAHOBJIEHHUE f (X) c

WCTIONIb30BaHNEM MHTEPIIONSAIIMOHHON popmybl Jlarpamxka:
k X —1

fF(x)=>f (ie)l—[iij_ . (1.1)

e=1 Jj=I Ie 1

OO0wmmii cexper popMupyercsi B BUae
S=a,=f(0).
B nanbHeiinieM S MOXET HCIONL30BATHCA B KAYECTBE KIIKOYA, IIAPOJIs, OOIIETO CEKPETA M 1.
Takum 00pa3om, BbIpaOOTKa OOILIET0 CeKpeTa B JOBEPEHHOM (MCIIOJHUTEIBHOM) YCTPOMCTBE MPOM3BOAMTCS Ha

OCHOBC BOCCTAHOBJICHHUA IIOJIMHOMA, TO €CTb BBIYMCJICHUC BCKTOpaA KO3(1)(1)I/ILII/ICHTOB al,az,...,ak_l, a 3aTCM OIIPCACIICHUS

obmero cexpera kak S =8, = f (0)

IIpoBeneHHbIN aHaNU3 MOKA3bIBAET [2], UTO CBOMCTBA MPEAEIbHON CXeMbl pa3aeneHus cekpera [llamupa no3BoisOT

HOCTPOUTH TPOTOKOI C HYJIEBBIMH 3HAHUAMH. IIpH COOTBETCTBYIOIIEM BbIOOpe mapameTpoB 3HaHus K—1 3HaueHus

f (|, ) yeees f (ik—l) HE Jal0T HUKaKOoW nH(popMmaruu 00 o01ieM cekpere. Ero cTokocTs 0a3upyercss Ha HHTEPIOJIAIHOHHOM
¢opmyse Jlarpamka, a TakKe 3aBHCHT OT JUIMHBI MOAYJIs peobpasoBanuii P u mmmH S, -x wactu cekpera. Paccmorpum
BO3MOJHbIE aTaku Ha cxemy Lllamupa. OCHOBHOM 3a/1aueil aTak sBISCTCS OMpeIeNIeHHe O0IIero cekpera S = a,. 3HaueHHe

@, MOXHO ONPEJENNTH  HEMOCPEJCTBEHHO 4Yepe3 ONpE/IECHUE 3HAYEHHI YaCTHBIX CEKPETOB f(ll),..., f (|k). Ecnu



S=ag,=f (O) bopMEpyeTCs TOBEPEHHOW CTOPOHOH CITy4YaifHO, TO CIOXKHOCTh aTaku Twra "rpybas cuima" 1mo onpeaeicHuio

&, MOJKHO OLICHHTb Yepe3 BEPOATHOCTb P ee ocylecTBieHus

1 1 .
Pb=—"_~"=p" (1.2)

CrnoxHocTs atakn "rpy6as cuna" no onpenenenmio 8, uepes suavenue f (i), f(i,),..., f (i,) € GF(p) moxno
OLICHUTH KaK
1

P, = =(p-1)*“~p*
= o1 (p-2)*~p™. (13)

CpaBHeHHe BBIpa)KEHMH IMOKa3bIBAET, 4TO Oojee Jydllas ecTh aTaka IO HENOCPeJCTBEHHOMY ONpPENEIEHUIO 8, .
CnoXXHOCTh ATOW aTaku 3aBUCHUT TOJNBKO OT BENMYMHBI MOyl [P . Ecmu P ecTh OTKPHITHINA OOIIECHCTEMHBIN TapaMeTp,

HW3BECTHBIN KPUINITOAHAJIIUTHUKY, TO CJIOKHOCTb aTaKW MOYKHO OIPEACITUTD TaKXKE YEPE3 Oe30ImacHoe BpEMs

I P
To=T,= >~ -, (1.4)
T K
rie |y~ p ectp unmcno mombiTok mogbopa 3HAauYCHMs @, C BEPOSTHOCTBIO 1; ¢ - MPOM3BOAUTEIBHOCTH

o 7 .
kpunroanamurideckoit cucremsr; K =3,1-10° cex/pik - konmuuecTBo cexynn B rox. Ilpu stom ycnosuu T, wusMepsiercst B

rogax. Ecom @, JomkeH OBITH ONpPENENEH C BEPOSTHOCTBIO Pq, TO T6 C TakoW BEpOSITHOCTBHIO OMpEIENseTCS U3

COOTHOIICHHUA

= C—K q. (1.5)

B Ta6u. 1 npusenenst 3nauenns |, =p u T, nupu ¢, =10" u 10'° Bap/cex. (B 3uamenarese).

Cno’kHOCTB BOCCTaHOBIICHHUS 0o01iero cexpera cxemsl Ane — Illamupa

Tabmuna 1
p 254 2128 2256 2512 21024
T, (1er) 6+10"" 10%° 4%10% 10" 10%%8
P =1 6+10°° 10 4+10% 10%° 107
T, (wer) 6107 10° 4%10% 10%e 1027
P, =107 6+102 10 4%10% 104 10%°

AHany3 [aHHOM TaOIMIBI MOKA3bIBACT, YTO NMPUMEHEHUS 3HA4YCHHUs |, I KpUnTorpadhuuecKux mpeodpasoBaHMit

2256

JIOCTHTAIOTCS y/Ke NPH BEJIMYMHE MOy P mopsaka 22°. Tlpu aimee Moxyns P = BEPOATHOCTb, C KOTOPOH MOKET

. _16 .

OBITH OCYIIECTBIEHHBINH KpunToanamus ¢ P =10 U I[POM3BOJMTEILHOCTBIO KPHITOAHAIUTHYECKOH cucTembl 1016,
Oe3omacHoe BpeMsi cocTapiser He meHee 10% jer. IToToMy B HEpCIEKTHBHBIX CXEMaX pas3[elCHHMS CEKpEeTa BEJIUYMHBI
MOJyJIEH P JIOIKHBI COCTABIATE MOPSIOK 2296 — 2512,

OCHOBHBIMU CBOMCTBaMU NOPOToBOM cxeMbl Anu-Illamupa SBISIOTCS CAEAYIOMIUE:



1.HesaBucumocts. Ilpu 3namun mo0bix K —1 u MeHee wyacTuil cekpera S Bce 3HAYCHHs OOLIEro cekpera S

OCTArOTCA POBHOBCPOATHBIMU U TCOPCTUUCCKU MOTYT BBI6I/IpaTI>CSI 13 UHTCpBAJIa 0 S S S p —1

2.01cyTCcTBHE HE AOKAa3aHHBIX JomylleHuil. B oTianune OT BEpOSTHOCTHO CTOMKuX cxeM cxema A. Illamupa He
0asmpyercs HM Ha KaKWX HEJOKAa3aHHBIX JOMYIIEHUSX (HAmpHUMep, CIOKHOCTH PEIICHUS TaKuX 33[a4 Kak (haKTOpU3aIus
MOJYJISA, IpeObIBaHNE TUCKPETHOTO JIorapudma u T.1.).

3.PacmnpeHHe C TMOSIBJICHUEM HOBBIX ITOJIb30BaTelIed. ITO CBOMCTBO 3aKIIFOYACTCS B TOM, YTO HOBBIC YaCTHU CEKpPETa
MOI'yT OBITh BEIYUCIICHBI U pacrpeaciIcHbl 0e3 BIMSHUS Ha YK€ CYIIECTBYIOIINUE YaCTH.

4.VIneanbHOCTb, MO KOTOPOM MOHUMAETCs TOT (haKT, YTO BCE YaCTU OOIIETO CEKpeTa W caM OOUIUI CEKPET UMEIOT

OJIMHAKOBBIN pa3Mep U MOTYT NPUHUMATh 3Hauenue Haj nonem GF ( p) C paBHOH BEPOSATHOCTBIO.

OCO0OEHHOCTBIO TIPENENbHONH CXEMBI JICJICHHS CEKpeTa SBJISCTCS TO, YTO OHA TPeOyeT BBHINOIHCHHE MOYJIBHBIX
orepanuii HajJ OOJNBIIUM TIOJEeM, CIOXHOCTh KOTOPBIX MMEET XapakTep monnHoma. Kpome TOro moBepeHHOE YCTPOMCTBO
JIOJDKHO MMETh BO3MOKHOCTH KOHTPOJIMPOBATh IIEJIOCTHOCTh W TIOJUIMHHOCTh YacTel CeKkpera mepeia BBIPaOOTKOH 00IIero
CeKpeTa.

BoccranoBjienue CeKpeTa.

Ecnn noBepeHHOE yCTpOMCTBO HE SIBIAETCS 3I0YMBIIUICHHUKOM, TO IPOTOKOJ BOCCTAHOBJIEHHUS OOIIEro cexpera
BBIMOJIHSAETCS TAKUM CIIOCOOOM.

Kaxcapiit 06bekT A; IOCBLIACT JOBEPEHHOMY YCTPOICTBY CBOKO 4acTh CeKpera S, 0GecrednBas ero LeI0CTHOCT U
KOH(UICHIINATBHOCTD. JIOBEpEHHAs! CTOPOHA MOYKET MPOBEPUTH EJIOCTHOCTh BCEX MPHHATHIX S YacTell ceKpera, UCIOb3ys

CHeUUalbHBIA aITOPUTM.

Yactu cekpera, KOTOpbIE HE MPOIUIM MPOBEPKY, HE HCMOJB3YIOTCSA. ECIN 4ecTHBIX O0OBEKTOB, YTO MPEIOCTABIIN
YJaCcTHBIC CEKpeThl, He MeHee 4eM K, To JoBepeHHOe ycTpoicTBO mosydaer He MeHee yeM K wacteil obuiero cekpera u
MO’KET BOCCTAaHOBHUTH OOIINI CEKpeT, UCTIONb3ys cxemy Lllamupa, onmcanHyro BBIIIE.



IIpumeps! pemienns 3agad.

3amaua 1.
Paznenenne cekpera B cucteme ocymectBisercs mo cxeme Lllamupa ¢ mapamerpamu k=5. Heobxoaumo:

1) BeIOpaTh pasmep moist GF(p), Halx KOTOPHIM OCYIIECTBISIETCS pa3zeieHHe CeKpeTa

2) chopmHpoBaTh OOIINIT CEKpET

3)  BBIYHCIUTH YACTHYHBIC CEKPETHI

4)  cdopmMupoBaTh OOIIHIA CEKPET, MOTYYHB YACTHIHBIC, UCTIOIB3YsI HHTEPIOISIHOHHYIO hopmyiy Jlarpamka.

Pemenue
1) cuauana popmupyem npocroe uuciao P > P, , Hanpumep mns HarnsaHoct P=37,

2) TOpOXKIAaeM CIyYaiiHO OOIIMi CEeKpeT, uTo sBiseTcs aneMenToM noust GF(p), To ecte 1< S < P —1. Hanpumep
S=29;
3) mockombKy k=5, TO (opmupyem ciydaiino k-1=4 kosdduimento a,,a,,d8,,d8,. Hampumep a, =27. B

KadecTBe a, BBIOMpaeM a, = S, .

4) TlpucBamBaeM KaXIOMy ©3 OOBEKTOB WM CYOBCKTOB  YHCJIOBbIE 3HAYCHHUS  WACHTU(HHKATOPOB
i, =16,i,=3,i,=24,i,=35i, ="7.

5) Momamom f(x) mmeer Bun: f(X)=(a, +a,x" +a,x* +a,x* +a,x*)mod P, moxcraBum y Hero umciosbie
naumpre, momyunm: f (X) = (29 + 7x* +31x* +18x® + 27x*) mod 37

Haxonum yacTu4HbIE CEKPETHL, MOACTABUB B IOJUHOM X = i1...... 4> TO €CTh
f(16) = (29 + 7*16+ 31*16% +18*16° + 27*16*) mod 37 = 93mod 37 = 19mod 37
f(3) = (29+7*3+31*32 +18*3% + 27*3*)mod 37 = 79mod 37 = 5mod 37

f(24) = (29 + 7* 24+ 31*24% +18*24° + 27*24")mod 37 =108 mod 37 = 34 mod 37
f(35) = (29+ 7*35+31*35° +18*35° + 27*35*) mod 37 = 94 mod 37 = 20 mod 37

f(7)=(29+7*7+31*7? +18*7° + 27*7*)mod 37 = 115mod 37 = 4mod 37

Taxum obpasom: S; = f(i;) =19,

S, = f(i,) =5,
S, = f(i,) =34,
S, = f(i,)=20,
S, = f(iy) =4

B nanbreiimiem S, =29 ycranaBnuBaercs B JOBEPEHHOE CPEICTBO B Ka4eCTBE OOIIEro cekpera. YacTHUYHbBIE CEKPETH

S, 5 PacIpPOCTPaHSIOTCS B CHCTEME C 00SCIICUCHNEM LIEIOCTHOCTHU H MOJINHHOCTH.

ITIycth HEOOXOAMMO BOCCTAHOBUTH OOIIUH CEKPET, MpUYeM BCe O0BEKTHI (CYyOBEKTHI) COryiacHbl. B 3TOM ciiyuae
KOKIBIH M3 HUX TepefaeT CBOM CEKPeT B JIOBEPEHHOE YCTPOWCTBO, OOECIEYMB UX IEIOCTHOCTh, IOJIUHHOCTh H

KOH(UICHIINATEHOCTD.

B cpexmctBe, KOTOpOMY JIOBEPAIOT, OCylIeCcTBiseTcss BoccraHosienue f(X). [lns  storo  ucmonb3yercs
) .
_ : X
unTepnonsuronHas popmyna Jarpamwka f(X)= > f(i,)] | (——). [loxcraBus B Hee MrHOBEHHbIE YNCIOBBIE 3HAYCHUS,
e=1 jze le T ! j

MOJIy4uM:



X—=3 , Xx-24 _x-35, x-7 +5*x—16*x—24*x—35*x—7+
16-3 16-24 16-35 16-7 3-16 3-24 3-35 3-7

f(x) = (19*

x-16 . x-3 , x-35 _ x-7 20* X-=16 , x-3 ., x-24 , x-7

+34* + +
24-16 24-3 24-35 24-7 35-16 35-3 35-24 35-7

4*x—16*x—3*x—24*x—35: 19
7-16 7-3 7-24 7-35 17784

*(x? —27x+35)*(x* =5x+23) +

+———*(x* =3x+14)* (x> —=5x + 23) + 34 *(x% —19x +11) * (x* —5x +23) +
34944 —31416
20 ., 2 4 2 2
+ (X® =19x+11) *(x° +6X+20) + ————* (X" —19x +11) *(x° +15x + 26) =
187264 -17136

(TIpoBeIeM TOICYETHI OOPATHBIX JIIEMEHTOB:

37 13 24 1 11_13_1 2 11

17784 =24mod37 —=1+—; —=1+—; —= +—;—:5+£;2:2. k=4
24 2413 13 11 11 2 21
a, =1 a =2 a,=3 a, =17 y =17mod 37.
34944 =16 mod 37 £:2+£;§:3+1;§:5. k=2
16 16 5 51
a, =2 a =1, y =7mod 37
—31416 = 34mod 37 £:1+i;ﬁzll+l;§:3. k=2
34 34 3 31
a, =1 a, =12, y =12mod 37.
187264 =7 mod 37 £:5+3;Z:3+1;z:2 k=2
7 7 2 21
a, =5, a =16 y =16 mod 37
—17136 = 32mod 37 £=1+£;g=6+3;§=2+1; g=2. k=3
32 32 5 5 2 2 1
a, =1 a =7 a,=15 y = (-1)® *15mod 37. = 22mod 37.

)

= (19%17* (x* —5x° + 23x* — 27x° + 24x* + 8x + 35x” +10x + 28) +

+5*7*(x* —5x° +23x* —3x® +15x® + 5x +14x* + 4x + 26) +

+34*12% (x* —=5x% +23x* —19x® + 21x* + 7x +11x* +19x + 31) +

+20%16* (x* +6x> +20x* —19x> —3x* —10x + 11x” + 29x + 35) +

+4%22%(x* +15x3 +26x? —19x° +11x° + 24X +11x* +17Xx + 27)) mod 37 =

= (27x* +24x> +31x* +5x +16 +356x* +16X° + 7x* +19x + 22+ x* +13x° +

+18%% 4+ 26X + 31+ 24x" +21x% + 6x* +12x + 26 +14x* +18x% + 6x* +19x+8)mod 37 =
= (27x* +18x% + 31x* + 7x + 29) mod 37.

BOCCTaHOBJICH HavanbHbIN momuHoMm, rae f(0) u ecth 0bmuit cexper.

B UTOTE

3amauya 2

ObLI



Crnenyromasi 3amada (GOpMyITHUpPYeTCsl TakHUM JK€ 0o0pa3oM, Kak W Tpenbiaylias, HO C TOW pasHHIEH, YTO MNpH
MOCTPOCHUU OOLIET0 CEKpeTa OAMH YAaCTHYHBIM CEKpeT ObUl TepelaH HENpaBWIbHO, WJIM CIEUUATbHO OBLT HCKaKEH.
Hanpumep, 310 ObIT cekpeT MOoa HOMEPOM 5, TO €cTh, IMyCTh OH CTal paBHATHCs 2. Torjma mpu MOCTPOSHUHM HAYAITBHOTO
nosmHOMa 110 (hopmyite Jlarpanxa, moIydum:

Xx-3 , Xx=24 _x-35, Xx—-7 L5 x—16*x—24*x—35*x—7+

f(x)=(19*
16-3 16 24 16 35 16 7 3-16 3-24 3-35 3-7
34* x-16 , x-3 , x-35 _ x-7 < X—=16 , x-3 , x-24 _ X- 7
24-16 24-3 24-35 24-7 35— 16 35— 3 35— 24 35— 7

L~ X-16 x-3, x-24 _x-35 19

= *(x? —27x+35)* (x> —=5x+23) +
7-16 7-3 7-24 7-35 17784

S 34

+———*(x® —=3x+14)*(x* —5x+23) + *(x% —19x +11)* (x* —5x+23) +
34944 —31416

+—20 * (X% 19X +11)* (X* + 6X+20) + ———— 2 *(x% —19X +11)* (x* +15x + 26) =
187264 -17136

(mpoBeaeM noacYeTbl 0OPATHBIX 3J1€eMEHTOB:

17784 = 24mod 37 ﬁ:1+E;ﬁ:1+E;E:1+3;1—1:5+£;3:2. k=4
24 2413 13 11 11 2 2 1
a, =1 a =2 a,=3 a, =17 y =17mod 37.
34944 =16 mod 37 37 =2+ > .16 3+1,§=5. k=2
16 16’ 5 51
a, =2 a =1, y =7mod 37
— 31416 = 34mod 37 £:1+£;%:1l+1;§:3. k=2
34 34 3 31
a, =1 a, =12, y =12mod 37.
187264 = 7mod 37 £:5+E;Z:3+E;3:2 k=2
7 7 2 21
a,=>5 a =16 y =16 mod 37
—17136 =32mod 37 £=1+£;%=6+3;§=2+1; E=2. k=3
32 32 5 5 2 2 1 )
a, =1 a =7, a,=15 y = (=1)° *15mod 37. = 22 mod 37.

= (19*17* (x* —5x° + 23x? — 27x° + 24x* +8x + 35x° +10x + 28) +

+5*7%(x* —5x° +23x* —3x® +15x* + 5x +14x* + 4x + 26) +

+34%12%(x* =5x° +23x* —19x> + 21x® + 7x +11x* +19x + 31) +

+20*16* (x* +6x° +20x* —19x> —3x* —10x +11x* + 29x + 35) +

+2%22%(x* +15x% +26x° —19x> +11x? + 24X +11x? +17x + 27))mod 37 =

= (27x" +24x% +31x® + 5Xx +16+35x"* +16X° + 7x* +19x + 22+ x* +13x° +

+18%% + 26X + 31+ 24x" +21x% +6x> +12x+ 26+ 7x* +9x® +3x* + 28x + 4)mod 37 =
= (20x* +9x® + 28x? +16x + 25) mod 37.



KaK MBI BUIUM, TIOJYYHUB XOTS OBl OJWH HEBEPHBIM YACTHUYHBIN KIIFOY, HEBO3MOXXHO BOCCTAHOBHTDH ITOPOXKIAFOIITHI
IIOJIMHOM, @ BMECTE C HUM M OOILIMI KITFOY.



IHopsinok BbINOIHeHNs PadOTHI
1. U3yunTs TeOpeTHUECKU MaTepua, IpeaocTaBlIeHHbIH B pa3aenax 1.2, 1.3 ganHO#H 1abopaTOpHOM padoOTHL
2. C momMortipio IporpaMmel Rezmir.exe:
a) copmupoBathk 00IBIIIOE TPOCTOE YKCIO P (MOIyIB);
0) chopMupoBaTh 00K CEKpET S (MPOCTOE YKCIIO);
B) BBECTH KOJMYCCTBO HIACHTU(HUKATOPOB;
r) chopMUpOBaTH KOIPPHUITUEHTHI TOJTHHOMA;
1) chopMHPOBATH YHCIOBBIC UICHTH(PUKATOPEI.
(Bce nannbie, oToOpaxkaemblie B okae mporpammbl REZMIR.EXE, a Takxke conepxumoe ¢aiina res . txt, IOMECTUTh B OTYET).

3. Ilocne BeImonHEeHUs myHKTa 1.5.2 nepeHect chopMupoBaHHbIe (palinbl (MOAYINIb, YACTUYHBIE CEKPETHI, YUCTOBBIC
WACHTHU(HUKATOPHI) B KaTaJIOT MPOrpaMMbI Sec_compon;

4. C nmoMolIipio mporpamMmbl Sec_compon ¢(hopMUPOBAThH OOIIHI CEKPET, BHIITOJIHUB BCE TPEOOBAHUS, KOTOPBIC OYIYT
yKa3aHbl B 3TOU IporpaMMe.

(B otuer momectuth maHHBIE, oTOOpakaemeie B okHe mporpammbel SEC COMPON.EXE u comepxumoe aiina
»secret”).

5. UsmennTs (B cooTBeTCTBYIOIIEM (paiiie) ofHy M3 "4acTel oOmiero cekpera (Wi HASHTH(PHUKATOPA), C MOMOIIBIO
mporpaMMel Sec_compon CHOBa cpopMUpoBaTh OO CEKpET U yOemUThCs, YTO BHOBH C(HOPMHUpPOBAHHBIH OOIMIMI CEKpeT
OTJINYAETCS OT CPOPMHUPOBAHHOTO paHee.

(B oTuer moOMeCTHTH collepX)HMOe MOIU(HUIMpPOBaHHOTO Qaiiia; AaHHBIE, 0TOOpa)kaeMble B OKHE MPOTrPaMMBI
SEC _COMPON.EXE u conepxxumoe ¢aiina ,,secret”).

Coneprkanue oTyeTa
1eJIb UCCIISJOBAHUI U IIPOrpaMMy paboThL;
—  OCHOBHBIC ()OPMYJIBI JIsi IPUMEHEHHSI KPUIITOTPapUIECKOro MPOTOKOJIA pa3eieH s CEKpeTa;
c(hOopMHPOBaHHEIE JJAHHBIC,
—  BBIBOJIBI 1O paboTe.

KoHTponbHbIE BOITPOCHI
Jlnis uero npepHa3HadeHbl ¥ 4TO 00€CIEeUnBaIOT MPOTOKOJIBI Pa3/ieeHus cekpera?
B uem cyTh u Kakue cBoiicTBa uMmeeT noporosasi cxema lllamupa pa3nenenus cexpera?
Kakue u xkakum o6pazom popmupyroTcs odliecucTeMHble napamerpsl cxemsl Lllamupa pasnenenus cekpera?
B uem cymHoCTh 3TanoB noctpoeHus noporooii cxemsl [lamupa paznenenus cexpera?
JlaiTe XapaKTepUCTUKY IIPOTOKOJIY BOCCTAHOBIIEHHs cekpeTa B cxeme [llamupa.
Uro no3BosisieT MHTEPHOIALMOHHAs (popmyrna Jlarpanka v Kakue JTaHHBIE JJi1 Hee HEOOXOAUMBbI?
Ha uem Gasupyertcs ctoiikocTh cxemsl Lllamupa?
O6ocHyiiTe 1 BbIOEpHUTE MapaMeTphl CXEMbI Pa3AeJIeHUS CEKpeTa.

NGO~ WDNE



JlaGopaTopHasi padora 35-36

Tema: U3yueHHe CpeaCTB BBISBJICHHA KAHAJIOB YTeUYKH HH(pOPMANMU HA MPHMepPe BHICOKOYYBCTBUTEILHOTO
ckaHupywmiero npuemanka AR-5000A «KBAZIPAT»

Iean padoTsI :

® O03HAKOMHUTCS € OCHOBHBIMH XApPAKTEPUCTHKAMH ¥ BO3MOKHOCTSMH BbICOKOYYBCTBUTEIbHOIO
ckanupywouiero npuemuuka AR-5000A «kKBAJPAT»

IMopsaok BeINOJIHEHHST pabOTHI
- O3HAKOMHTCS C MPEJCTABICHHBIM MaTEPUATIOM;
- OTBETHUThH Ha KOHTPOJIHHBIC BOITPOCHL;
- 0(hOPMUTH OTHUET.

|. Ckanupyoimue paguonpueMHUKH

B mpouecce koHTponsa panuosgupa OCHOBHBIMHU ACHCTBUSMH SIBIISIIOTCS IOMCK, OOHApy>KEHUE U MPUEM TPeOyeMbIX
panuocursanoB. Bo3aMoxHOCTH J1F000r0 KOMIUIEKCA PaluOKOHTPOIS, PEIIAOIIEro 3TH 33aJa4u, ONPEAEeNIIOTCS apaMeTpamMu
HCIIONIb3YEMBIX B HEM CKaHUPYIOUINX PaJUONpPUEMHBIX YCTpoicTB. Ilo cyTu nena MMEHHO 3TH YCTpOMCTBa SBISAIOTCS OAHUM
13 BaKHEHIINX (YHKIMOHAIBHBIX 3JIEMEHTOB TaKOro KoMIuiekca. ClieayeT OTMETHTh, YTO CKAHUPYIOIIUE IPUEMHHUKH B PyKax
3JI0yMBIIUIEHHUKOB MOTYT CIIY>KUTh Pa3BEAbIBATEIbHBIM CPEACTBOM.

CkaHupymoye paJiolpueMHUKN XapaKTEPU3YIOTCS CIEAYIOUMMHI OCHOBHBIMU MTOKa3aTeNsAMU:
¢ AUAra3soOHOM NPUHUMACMBIX 4acCTOT;
* 4yBCTBHUTEIHHOCTBHIO;
* U30MPaTEIbHOCTHIO;
* IapaMeTpamMu CKaHUPOBaHUS (CKOPOCTHIO MIEPECTPOMKH, MOJI0CaMU 0030pa U T.11.);
* FCITOJIb3YEMBIM METOJIOM WIJIH METOJIaMH, €CJIH OHH €CTh, 0OHAPYKEHUS CUTHAJIOB;
* BIJIOM NPUHUMAEMBIX PaIUOCHUTHAJIOB;
¢ ONICPATUBHOCTBIO YIIPABJICHUA U BO3SMOXKHOCTSAMHU €0 aBTOMAaTU3allH

¢ BBIXOJHBIMU ITapaMeTpaMu (Ka‘leCTBO BOCIIPOU3BCICHUS CHUTHAJIa Ha BbIXOAC IIPUEMHHUKA, HAJIWYUC BbBIXOAOB 110
HpOMC)KyTO'—IHOﬁ ¥ HA3KOH YacCTOTEC, 3HAYCHMS I10JIOC IMMPONYyCKaHWd CUTI'HaJIa 110 3TUM 4YaCTOTaM H T.I[.);

¢ OKCIUTyaTallMOHHBIMHU TapaMCTpaMn (MaCCOFa6apI/ITHLIe XapaKTCPUCTUKHU, Tpe6OBaHI/I$I IO JICKTPOMNUTAHUIO, HAJICIKHOCTD,
PEMOHTONIPUT'OAHOCTD. y,Z[O6CTBO TPAHCIIOPTUPOBKU U T.H.).

[IpencraBieHHble HAa OTEYECTBEHHOM PBIHKE MOJENHM CKAHUPYIOUIMX TPHEMHHKOB OOBIYHO YHOBJIETBOPSIOT
TpeOOBaHUSM IO JIMANa30Hy W CKOPOCTH CKAaHUPOBAaHUS JUIA TIOWMCKA PAJUOMUKPO(OHOB WM JPYTUX HCTOYHHKOB
panuou3NydeHus], He HCIOIB3YIONINX PEKUM OBICTPOH MepecTpoiiky pabodeil YacTOTHI.

B T0 xe Bpems BO3MOXKHOCTh OOHApPY)KEHUS TaKUX DPATUOMUKPO(POHOB WIIM CIIOCOOHOCTH KOHTPOJISA TEXHHYCCKHU
CJIOXHBIX KAaHAJIOB PAJMUOCBS3HU 3aBUCAT HE TOJBKO OT MapaMeTPOB CKAHUPOBAHUS PaJUONPUEMHHMKA, HO U OT HaJIUYUs B
COCTaBe KOMITIEKCA JIPYTUX CPEACTB, 00ECIIEIMBAIONINX PEIICHUE TTOJOOHBIX 3aad. B kadecTBe TakuX CPENCTB B HACTOSIICE
BpeMs BCE 4allle MCIONB3YIOTCS CIEIHAIM3UPOBAHHbBIE KOMIUIEKThI MIPOIPaMMHOI0 odecriedeHus. B 3THX yCIOBHIX 0C000e
3HaYeHWEe NpUOOpeTaeT CIOCOOHOCTh CKaHUPYIOMIEro  paguonpueMHuka dhdekTuBHO paboTaTh B COCTaBe
ABTOMATU3UPOBAHHOTO KOMILIEKCA PAJUOKOHTPOJIA MO YIPABICHUEM [IEPCOHATIEHOTO KOMITBIOTEpPA.



C 3Toli eTbI0 PSIOM 3apyOEKHBIX H POCCHHCKMX KOMITAHUI MPOU3BOJMTENEH ObLIIM pa3paboTaHbl TaK HAa3bIBACMEbIC
«KOMTBIOTEPHBIE» PAAMONPUEMHHUKH, CIIEIUaIbHO OPHEHTHPOBaHHBIE Ha obecneueHne 3(QEKTHBHOTO B3aHMMOACUCTBHS C
OBM. KoHCTpYKTHBHO Takue MPUEMHUKH BBITIOJIHAIOTCS JINOO B BHJE IUIAT, BCTpauBaeMbIX B ISA-cI0T KommbloTepa, 1100 B
BHUJE OTHENbHBIX MOIyJeH, MOAKIIoYaeMbIXx K KoMisiorepy depe3 moptel COM, LPT umun PCMCIA. bnarogaps takomy
pemieHnio 00ecreYnBaeTCsl BBICOKAsh CKOPOCTb OOMeHa MHGpOpMaLued MeXIy paJuoNpUeMHUKOM M KOMIBIOTEPOM, a
OTCYTCTBHE JOTIOJHUTEIBHBIX BHEIIHUX OPraHOB YIPABICHUS IO3BOJISET AOCTUYh HEOONBIINX 3HAYEHUH MacCOrabapuTHBIX
apaMeTpoB IPUEMHUKA.

1. Ckanupyromuii npuemank AR5000-A

Ckanupyromuii npueMHuk ARS5000-A B cocTaBe MHOTOKAaHAIBHOTO KOMIDIEKca pamuokoHTposs «Keampar» (manee
«KOMIUTEKC») TIpeJHa3HA4YeH Ui BBIIBICHWSA, OIEHKHM [apaMeTpoB ¥ PETUCTPAIlMM  HECAHKIIMOHUPOBAHHBIX
panuoM3Iy4YeHHUIl, a TaKKe OpraHuM3alii TIOCTOSHHOTO KOHTpossi 3a paauooOcraHoBkoi. Kommeke KBampar moxker
WCIIONB30BaThCS B MOOWIIBHBIX W CTAallMOHAPHBIX  CHCTEMax paJuoOKOHTpoiisi. KomIiekc  peamu3yer  MeTon
MPOCTPAHCTBCHHO-PA3HECCHHBIX AHTEHH JIISl  BBIABJICHUS, OICHKH MapaMeTpOB H  HMJCHTU(PHKAIWU HCTOYHHKOB

paguoOU3IydeHU B KOHTPOJMPYEMBIX NOMeIIeHHusX 3aaHus Ha uvactoTax 40-3000 MI'i ¢ BOBMOXHOCTBIO PaCIIMPEHUS
TIOJIOCKI KOHTPOJIS 10 5960 MI'11.
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2. CocTaB KOMILTIeKca paauokoHTpoasa «KBagpar»

B THIOBOI KOMILIEKT NOCTABKH KOMILJIEKCA BXOISAT:

1)
2)
3)
4)
5)

pagronpHeMHOe YCTPOHUCTBO € aJanTepOM MTUTAHHS;
BEKTOPHBII nporneccop paauocursanos RT2000 S;
crnennanbHoe nporpamMmmuoe obecriedenue «RT-2060x»;
nmpokononocHeie anteHHsl VHF-30 i VHF-30A;
AHTCHHBI KOMMYTATOp Ha 4 KaHasa.

Jlono/iHuTeIbHOE 000pYy/I0BaHMeE (IIOCTABJISIETCS M0 OTAEIbHOMY 3aKa3y):

6)
7)
8)
9)
10)
11)

nponojauuTensuble anteHdsl VHF-30 mm VHF-30A;

aKTUBHBIE aHTeHHBI Tha AA-2012 nim AA-2013;

redepaTop npuiiesbHoi nomMexu CM/J montHocTsio 0,25 wiu 1 B

UMHTATOP CTaHIapTHHIX curHaioB CM/T;

CBY koHBepTep €O CheIMalbHBIM MporpaMMHbIM o0ecniedeHueM (3000-5960 MI'm);
KOHBepTOp MpoBoAHbIX JuHMA LS1000 (600 1-10MTI ).

3. TexHMYeCKHE XapaKTEPUCTUKH KOMILIEKCa.

PagmnoyacToTHas 4acTh:

YacTOTHBIN IMAIIa30H:

-aHAJIM3aTOP MPOBOIHBIX JIMHUN 0,0006-10 MTI'iy
-BY ananuzarop 40 - 3000 MI'g
-CBY konseprep 3000 - 5960 MI'nt
YyBCTBUTEIIBHOCTH - ue xyxe 2 MxB [-101 dBm]
JluHamMudeckuil 1uamnazoH 70nb
Paspemenne:

-B PEXKHUME aHATN3a 0,1 xI't

-B PEXHUME OOHAPYKCHHS 2 k[

CKOpOCTh CKAaHUPOBAHUS 1o 100 MI'/c



[Tonoca 0630pa B pexxrUMe IKCTIpecCc-aHaIH3a 0,1...50 MI'y
[onoca mapasnnensHOro 0630pa 200 k'
MuH. JUIITETFHOCTh 00OHAPY)KHBAEMOTO UMITYJTHCa 1.5c.

OTO6Da)KaCMI)IC XAPAKTCPUCTHUKH CHUTHAJIa —

BPEMCHHBIC, YaCTOTHBIC, KOMITJICKCHBIC (BeKTOp).

OO01mKe mapaMeTpsl:

I'abapurer cymiu-ykmaaku 540x340x320 MM
Macca (a1 craHgapTHOM KOMIUIEKTauu) 16 kr

BKCHHVBTaHI/IOHHLIC napaMETphI:

Jmnamnazon pabounx temnepatyp +5...+35 °C

RT 2060 (CM3000) sBimsercs  mporpaMMHONH — oOonoukoit  komruiekca  pamuokoHTponss KBAJPAT,
MNpE€aAHa3HAYCHHOI'0 IJId PCHICHUA PA3JIMYHBIX 3aJa4 PAaAWMOKOHTPOJIA U aHalin3a SHCKTpOMaFHHTHOﬁ 06CTaHOBKI/I, B TOM
quCciie Ul aBTOMAaTHYECKOTO OOHApyKeHWS, WICHTU(GHKAIMK, JIOKAIM3alUMH M HEHTPaTM3alUH  IT0JICITYIINBAIOIIIX
YCTPOWCTB, NEPEAAIOIINX JaHHBIE IO paIuUOKaHAIy U MPOBOAHBIM JIMHUSAM.

KoMmniekc MokeT HMCHOJB30BATHCSl ISl OPraHU3allMd KaK CTAllMOHAPHBIX, TaK W MOOWIBHBIX  IOCTOB
PaaMOKOHTPOJIs. BhIcOKas CKOpOCTh 0030pa, YYBCTBUTEIBHOCTh M pa3pellarollas CIOCOOHOCTH MO3BOJISIFOT €My OBICTPO U
HAaJACXKHO BBIABIIITH U OLICHUBATH napaMeTpLI JIIO6I)IX HUCTOYHHUKOB CHUI'HAJIOB U pazuzlomnyqem/lﬁ B Auaria3oHe 4aCcToT OT
0.6kI'11 mo 5960 MI 1.

Komnuieke ocHamaercsi 0a30BBIM NPOrpaMMHBIM OOECIIEUEHHEM Ul aBTOMAaTUYECKOro OOHapy>KEHHs, aHaIu3a,
KJacCu(UKalMM ¥ PETUCTPAllMU CHUTHAJIOB U MOXET HOCTaBISATHCA C AONOJTHUTEIBHBIMH alllapaTHBIMHU U IPOTrPAMMHBIMH
CpeACTBaMH, PACIIUPSAIOLIMMHU BO3MOKHOCTH KOMILJIEKCA B PA3IMUHBIX YCIOBHUSIX 3KCILTyaTallUH.

Kommnekc pagmoxontponis KBAIPAT ucnoab3yeT HECKOJAbKO MPOCTPAHCTBEHHO Pa3HECEHHBLIX AHTEHH [IJIf
BBISIBJICHUS, OICHKM IapaMeTPOB W HJCHTU(PUKAIMM HCTOYHUKOB PATUOU3IYYCHUH B KOHTPOJIMPYEMBIX IMOMEIICHUSIX
3MaHuil, a TakKe JUIS OpPraHU3alui TOCTOSHHOTO KOHTPOIS 32 PaJno00CTaHOBKOW M TIOWCKAa HECAHKIIMOHUPOBAHHBIX
u3nydyeHui Ha yactorax ot 40 go 3000 MI'1.

[IporpaMMHBIe CpeAcTBa NPOCTPAHCTBEHHOW KiacCH(UKAMK OTOMPAIOT M3 BCET0 MHOXECTBA OOHAPYXEHHBIX
CUTHAJIOB TOJIBKO T€, KOTOPBIE HM3Iy4aroTCs BHYTPEHHHM HCTOYHUKAMHM, YTO 3HAYHTEIILHO YCKOPSET M YIpoIlaeT padoTy
orepaTopa Mpy MOUCKe KaHAIOB YTEYKH WHPOPMAITUH.

Cucrema pacrnojaraeT BEKTOPHBIM aHaIM3aTOpPOM [JIsi HCCAEAOBAHUSI CHEKTPAJbHBIX, BPEMEHHBIX H
MOJYJISALHUOHHBIX XapAKTePUCTHK PAJIMOCUTHAJIOB B PealbHOM BpeMeHH, a TAKKEe aBTOMAaTHUYECKHUM PErHCTPAaTOPOM ISt
3allUCH B NAMATh KOMIIbIOTepa (POHOrpaMM J1eMOIYIMPOBAHHBIX PATHOCUTHAJIOB.

TunoBasi cxema MOCTPOSHUsSI PaCIpe/IeICHHON CUCTEMBI PaJUOMOHUTOPUHTa 00BEKTa Ha 0a3e KOMILIEKca
«KBampaT» nuMeeT caeayronmi BU/I:



Oxpansemuie nomeweHun 3 - 6
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Fom PAAMOMOKUTORHHTE

MoeT ChyKGe:
BeaonacHocTH

Puc.3 TunoBast cxema OCTPOECHUSI PACIPEEICHHON CUCTEMBI paIMOMOHUTOPUHTA 00BEKTa Ha 0ase
komruiekca «KBaapaT»

B MuHHMManpHON KOMIUIEKTAlMM U1 pPELIEHUs 3a7ad KOHTposd B aAuamnasoHe a0 3T xomruiekc
MOCTABIIAETCS C IBYMsI IPUEMHBIMH LIMPOKOIIOJOCHBIMU aHTeHHaMH U KomruiekToM BU kaGeneit (nBa kabens 15
MeTpoB). Bo3MOXXHO pacmpeHue KOMIUIEKTallMd KOMIUIEKCA JOMOJIHUTEIbHOW HIMPOKOMOJIOCHONW aHTEHHOM.
[[InpoxomnonocHble aHTEHHBI NIPEHA3HAYEHbl UIsl IPUEMa CUTHAJIOB B Auana3oHe dactoT oT 40 MI'n mo 3 I'Tw.
AHTEHHBI BBIIIOJIHEHBI B IIBLIE — BJIArO3allAIIEHHOM HCIIOJHEHHH.

JnarpaMMa HaIpaBIE€HHOCTH IIUPOKOIOJIOCHOW IIPUEMHOM AHTEHHBI B TOPU3OHTAIBHON IUIOCKOCTH
IIPEJICTABJICHA Ha CIEAYIOIIEM PUCYHKE.
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4. Bo3MOKHOCTH MPOTrPaMMBl.

[MporpamMma QpyHKIIMOHUPYET B OJTHOM H3 YEThIpEX 0a30BBIX PEKHMOB.

- B pe:xxume cOopa AaHHBIX OH C BBICOKOM CKOPOCTBIO IOCJIEJOBAaTEIbHO IIPOCMATPUBACT 3aJaHHBIM IUana3oH
panuoyacTtoT, OOHApYXHBAae€T BCE CHTHAJIbl, MOIIHOCTh KOTOPBIX NPEBBIIIAET YCTAaHOBJIECHHBIC NOPOTOBHIE YPOBHH,
BBITIOJTHSIET aHAIIN3 CIIEKTPa M U3MEPEHHUE MapaMeTpOB OOHAPYKEHHBIX CUTHAJIOB M ITOMENIAET TOyUYeHHBIE CBEJICHUS B 0a3y
JaHHBIX YIpaBJSIOMIEH mporpammbl. B mpouecce cOopa JaHHBIX O paguoOCHTHajlaxX Ha 3KpaH KOMIIBIOTEpa BBIBOISTCS
CIIEKTPAJIbHbIE TMAHOPaMbl M CHEKTPOrpaMMa, OTOOpakarolue paanoo0CTaHOBKY B HCCIEIyeMOH 001acTH 9acToT 3a
OTIpECIICHHBIN MPOMEXKYTOK BPEMEHHU.

- B pexumMe 00paGOTKM [JaHHBIX PAAUOHADTIONEHHMS  YIPABISIONAS MporpaMMa  Kiaccupuuupyer
OOHapy>XECHHbIE CHTHAJBl B COOTBETCTBHMH C YCTAHOBJICHHBIMH OINEPATOPOM KPUTEPUSIMH. DTOT TPOLECC IMO3BOJSIET
oTOOpaTe M3 BCEr0 MHOXKECTBA CHIHAJOB, XpaHAIMXCSs B 0a3e JaHHBIX M OTPAKAIOMIUX PE3yNbTaThl paboTHI
oOHapyKHuTesIsl 3a Bce BpeMs HAOMIOJECHUH, TOJBKO Te, KOTOpbIE MPEACTABIAIOT ISl Oleparopa HENOCPEeICTBEHHbIH
WHTEpec. B 4acTHOCTH, MPOCTPaHCTBEHHBIH Kiaccu(UKATOP JCTUT Bce OOHAPY)KEHHBIE CUTHANIBI HA JIBE TPYIIIBL: H3ITydacMble
BHEIIHUMHM HCTOYHUKAMH, PACIOJIOKCHHBIMH Ha 3HAYUTEIBHOM YIAJIEHHMM OT KOHTPOJIMPYEMOW 30HBI, W JIOKAJIbHBIE,
CO3/1aBaeMbl€ BHYTPH TaKUX 30H.

[IpocTpaHcTBeHHBIH KJIACCH(UKATOP CYIIECTBEHHO YCKOPSIET BBISBICHHE HEJIETaIbHBIX PAJHONECpPEIaTINKOB |
JOPYTUX WCTOYHHKOB YTEUKHM HHPOPMAIMM IO paJudOKaHAIy U3 BHYTPEHHHX IOMELICHHUH 3[aHUM Jake B yCIOBHUSIX
CWJIbHOM 3arpy3KH pajnoinana3oHa BHEITHUMH CTaHIIUAMHU.

[Mo kmaccuduKaMOHHBIM TpPU3HAKAM NpPOrpaMMa CO3JacT COKpAIICHHBIH CIIHCOK OOHAPYXKECHHBIX CHTHAJIOB. B
pexuMe cOopa TaHHBIX MOCIIE 33JaHHOTO YKCIIa IIUKIIOB 0030pa MOTYT aBTOMAaTUYECKH BBIITOJHATHLCS Orepanud 00paboTKu 1
oToOpaXKeHHe CIHCKa 0OHAPYKEHHBIX CUTHAJIOB.

- Peskxum aHanm3a oOHapy’KeHHBIX CHTHAJOB HCIIONB3YETCS ISl aBTOMATHUYECKOTO WM PYYHOTO MICCIIeIOBAHUS
CHEKTPAJIbHBIX, BPEMEHHBIX M MOAYJISLUOHHBIX XapaKTEPUCTHK OOHAPYKEHHBIX CHTHAJIOB WM OTHENBHBIX YYaCTKOB
paauonnanasoHa. B 3ToM pexume BO3MOXHA TaKK€ py4dHas pEruCTpaLMsl IEMOAYJIMPOBAHHBIX CUTHAJIOB YEPE3 3BYKOBYIO
[JIaTy KOMIIBEOTEPA.

- B pexnMe aBTOMATHYeCKOH PperucTpalduM MporpaMma BBIIONHSAET OOHapYyKEeHHE, KIACCU(DUKAUIO |
ABTOMATHYECKYIO PETUCTPAIINIO TEX CUTHAIOB, KOTOPbIE OTBEYAIOT 33/IaHHBIM KJIaCCU(UKAIIMOHHBIM PU3HAKAM.

ABtoMatm3upoBaHHbEI KoMmIuieKC KBA/IPAT mooicem ucnons3oeamscsa 011 RPOGeOeHUs C1e0yIouux paoom:

* ONepaTHBHOW MPOBEPKH IMMOMEICHUH, 3JIeKTPOCETH, Tele(QOHHBIX JIMHUHA U IPYTHX KOMMYHUKAIUH C IETTbI0 TIOUCKA
YCTPOMCTB HETJIACHOW Nepeaun HH()OpMalKu 10 paIuOKaHAILY WM IPOBOAHBIM JIMHUIM;



* TIOCTOSIHHOTO KOHTpOJISl pab04ero Mecta pyKOBOIUTEINS, OTJACIbHBIX KAOMHETOB WJIM BCETO 3/1aHMsA HA HAJM4He
HMCTOYHUKOB HECAaHKIMOHMPOBAHHBIX M3IY4eHHH, B TOM 4YHCIE YCTPOMCTB C JUCTAHIMOHHBIM BKJIIOYEHHEM WIH
KpaTKOBpeMeHHOH  paboToif, a TakKe BHOCHMBIX Ha BpeMs IPOBEACHHS COBCLIAHWH, MEPETOBOPOB U APYTHX
KOH(UICHIUAIBHBIX MEPOIIPUATHIL;

* BBIABJICHUS KaHAJIOB YTEUYKHU HHPOPMAIMK OT CPEICTB OPITEXHUKH, CBA3H U JPYroi anmaparypsl;

* KPYIJIOCYTOYHOTO KOHTPOJIS DJIEKTPOMArHUTHONW OOCTAHOBKM B TOMEHICHHH (ITOMEIICHUSIX) M PEIICHUS OOMIHX
3a]a4 paJuOKOHTPOJIS;

* yIpaBJICHHs T'€HEPATOPOM MpHIleabHOH momexu CM/J, ¢ TOMOIIBI0 KOTOPOTO BO3MOYKHO TOIABJICHUE HEJIETATbHBIX
U TIOAO3PUTENBHBIX  HCTOYHMKOB  PaJMOM3IIyYE€HHH BO  BpeMs IPOBEJECHMS COBELIAHWH, MEPETOBOPOB M JPYIHX
KOH(UICHIINATHHBIX MEPOIPHUATHI.

KonTpoabHbIe BONpockI
1. Bugsr cpeacTB oOHApYKEHHS pal03aKIa HbIX YCTPOICTB.
2. IlepedncinTte OCHOBHbIE YCTPOMCTBA BBISIBICHHSI TOOOYHBIX 3JIEKTPOMAr-
HHUTHBIX H3Hy‘l€HHI>i.
3. [lepeuncnute u3BecTHbie Bam mporpaMMHoO-anmapaTHbIe KOMITIEKCHI
st usmepenus: [IDMUH.
4. TunoBo# cocTaB aBTOMAaTU3UPOBAHHBIX KOMILJIEKCOB PaIMOMOHUTOPHUHTIA.
5. TexHu4eckue BO3MOKHOCTH KOMIUIEKCOB paJJUOMOHUTOPHHTA.
6. Kakne xapakTepHCTUKN 3JIEKTPOMarHUTHOTO TOJIST OTIPENETISIOTCS B BBI-
SIBJICHHBIX MIOOOYHBIX JIEKTPOMArHUTHBIX U3TY4ECHUSIX?
7. B kakux pacyerax MCIOIB3YIOTCS XapaKTEPUCTUKH IEKTPOMAarHUTHOTO
MOJIST MTOOOYHBIX QJICKTPOMAarHUTHBIX H3Hy‘-ICHPII71?

8. B ueM mpuHIMMHIATEHOE OTINYHUE MEXKIY MTPOrpaMMHO-aNIapaTHRIM KOMILIEKCOM PaJIMOMOHUTOPHHTA Ha OCHOBE
CKaHHMPYIOIIETO IPUEMHHKA U IIPOTPaMMHO-aIMIapaTHEIM KOMIUIEKCOM 110 onienke [IDSMUH?



JlabopaTopHnas padora 37
Oonapy:xeHne NpuOOPOB HAOJIIOIEHUS 1 ONITHYECKUX NPHOOPOB

Henwb padorei: 1. O3HaKOMIICHHE CTYICHTOB ¢ pa00TOH anmapaTyphl ONpPeAeICHHS ONTHYCCKUX TPHUOOPOB U BUACOKAMED.

2. KpaTtkue TeopeTHiecKre CBeJICHHUS 110 MPUHIUTIIAM 00HAPYKCHUSI.

3.ITpaktudeckas pabota Ha OOHAPYKHUTENIE BUICOKAMED.

[puHnun o6HapyKeHus! ONTHYECKUX NPUOOPOB

Kak mpaBuiio, Bce mMOArOTOBUTEIBHBIE pa3BelbIBATEIIbHbIC ACHCTBHS TEPPOPUCTHYECKOTO XapaKTepa BBIMOIHIIOTCS C
MPUMEHEHHUEM Pa3HOOOPAa3HBIX CHUCTeM HaOmoJeHHs (ONTHKO-MEXaHWYECKUX, TEJICBH3MOHHBIX, HOUHOTO BHJICHHSA U
MPOYMnX).

OfHMM W3 HEMHOTHX JEMAacCKHUPYIOIIHUX TPU3HAKOB MPUMEHEHHS TEPPOPUCTaMU M TMPECTYMHUKAMH ONTHYECKHUX
npuOOPOB HAOIIOACHUS, IPULICTTUBAHHS U BUJCHHUS SBJISICTCS UX ONTHYECKUA KOHTPACT.

AKTUBHOE IPUMEHEHUE OOHAPYKUTENEH ONTHYECKUX YCTPOMCTB Aae€T BO3MOXKHOCTh YIIPEIUTh IEHCTBUS TEPPOPUCTOB
U IPECTYIHUKOB, KOTOPBIE MOTYT IIPUBECTH K CEPHE3HBIM UYEIIOBEUECKHM U MaTE€pPHUAIbHBIM MOTEPSAM M, KPOME TOTO,
MO3BOJISIET BBIMTPATh BpeMs Al oOeclieueHHsl peajbHOil Oe3zomacHOCTH. JlalbHOCTH OOHAPY)KEHHsI COBPEMEHHBIX
oOHapyKHTEIeH ONTUYECKNX yCTPOorCTB BapbupyeTcs oT 100 mo 2500Mm.

OOHapy>keHHe ONTUYECKUX TPHUIEIbHO-HAOIIOAAaTeNBHBIX MpHcIocoOnenuii obecreunBaeTcss 3a cuer 3ddekra
CBETOBO3BpAIICHHS WIN «00paTHOro Onuka». DTOT 3()(EeKT BOSHUKAET, KOT/Ia ONTHYECKOE YCTPOWCTBO OCBEIIACTCS
y3KOHAITPaBJICHHBIM ITy4YKOM CBETA MO0 OCH ONTHYECKOr0 YCTPOicTBa MK OJIM3KO K HEl M TIOKa3aH Ha puc. 2.
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Puc. 2. Ilpuanmn neiicTBust OOHAPYKUTEIS ONTHYECKUX YCTPOICTB

SpKOCTh OTpaXEHHOTO (CBETOBO3BPAIIAIONIEr0) Jyda, KaK MPaBHJIO, Ha HECKOJIBKO TOPSIKOB BBIIIE SPKOCTU
T Py3HBIX BTOPHYHBIX HCTOYHUKOB, TO €CTh HETIOCPEJICTBEHHO O0OBEKTOB, TEXHUKN M MECTHBIX MPeIMeTOB. DPPEeKT
Oy/leT BO3HMKATh HE3aBHCHMO OT KOHCTPYKIIMM TpHWIeNia ¥ OT TOrO, 4TO HaxomuTcs 3a HuUM. CoiicTBa mpuOOpoB
MO3BOJISIFOT OOHAPYKHUBATh ONITUYECKOE U KHHO-()OTOHAOIIIOJICHUE, JaXKe €CIIH OHO BEJETCS M3-3a TOHHPOBAHHBIX WIIN
3epKaJIbHBIX CTEKOIL.

B 3aBucmmoctH OT pemaeMoﬁ TaKTHYECKOM 3aga4n CHUCTCMbI 06Hapy>l(€HI/I$I OIITHUYCCKUX YCTPOﬁCTB JCIATCA Ha
CTallMOHAPHBIC U M06I/IJ'IBHBI€, NMOPTAaTUBHBIC.

HpI/I YCTAHOBKEC CHUCTCM Ha CTALITMOHAPHBIX 00BEKTax npeayCMOTpCHa OpraHnu3anus pa6OTLI KaK HCTIOCPECACTBCHHO C
ydaCcTueM oOreparopa, Tak W B aBTOMATU3UPOBAHHOM PCXKUME, C BO3MOXHOCTBIO OpraHu3alvu YIIPAaBJICHUA
OAHOBPEMCHHO HCCKOJIbBKUMU KOMIIJICKCAMHU, C HAKOIIJICHUCM U r[epe;[aqeﬁ nonyqaeMoﬁ I/IHq)OpMaI_II/II/I Ha yJaJICHHBIC
ITYHKTBI KOHTPOJIA.



VY4uTBIBas OTCYTCTBHE Y CTAIIMOHAPHBIX KOMILJICKCOB BHEIIHUX OTJIHYHIM OT CTaHAAPTHBIX OXPAHHO-TEICBH3MOHHBIX
KOMIUJICKCOB, WCKJIFOUACTCA WX PaHHAA WIACHTU(HKAIMS CO CTOPOHBI TEPPOPHCTOB, BEIYIIMX HAOMIOJACHUE 32
00BEKTOM.

MoOupHBIE U pyYHBIE MPUOOPBI MOTYT OBITH HMCIIONB30BaHBI B KauecTBe 3(P(PEKTUBHBIX CPEACTB MPEILyNPEIKIACHUS
HaIa/IeHns, KaKk Ha CTallMOHAPHBIE OOBEKTHI, TaK M MPU OPTaHHU3AIHNH HAJSKHOW JIMYHONW OXPaHBI PYKOBOIUTEICH H
6e30macHOCTH 0c000 BaKHBIX TOPOICKHX M 3aTOPOIHBIX MEPOTIPHUSTHA.

B OonpmmmHCTBE CilydaeB OOHApy>KUTENM ONTHYECKUX YCTPOWCTB OCHAIIAIOTCS WH(PAKPaCHBIMU JIa3€PHBIMHU
U3IydaTeNsIMH M yCTpoiicTBOM HalOmogeHus Onuka. JlasepHble H3Iydarend MOIYT OBITh HENPEPBIBHOIO U
HMILYJIbCHOTO AECHCTBHUSL.

B npubopax mepBoro Tuma MOUIHBINA Ja3ep HENPEPHIBHOTO JNEHCTBHUS, COBMEIICHHBIN ¢ MPUOOPOM HOYHOTO BHUICHUSI.
WmnynbcHBIE ycTpoiicTBa COBMEIIAIOTCS ¢ MH(paKpacHOH BUAECOKaMEpOl M CIOKHOHM JIOTHKOM 00pabOTKM cHUTHaA,
YMEHBINAIONIEH BEPOATHOCTh JIOKHOTO OOHapyxeHHs. VHQpakpacHas mnasepHas TMOJICBETKA WCIONB3YyeTCs, B
OCHOBHOM, C LIEJbI0 IPeAOTBpalleHHs 00HAPYKEHHUSI CHAHIIEPOM CpelICTB OOHAPYKEHHS ONITHUECKUX YCTPOUCTB.

Hnst 3 heKTUBHOrO MOMCKAa ONTHYECKHX YCTPOWCTB, pabOTAOIIMX B BUAMMOM [Mala3oHE, AJIMHA BOJHBI Jlasepa
JNOKHA OBITh MaKCHUMAaJbHO NPHONMXKEHA K J[UIMHE BOJHBI ONTHYECKOTO [AMamna3oHa, TaK Kak KO3 QHIHMEHTHI
MPEJIOMJICHHUs] BOJIH PA3IMYHON [UIMHBI B ONTHYECKUX NMpHOOpax Takxke pasziuysbl. IloaTomMy ncmomb3yercs nasep c
muHO# BotHEI 700..900 HM. Takoe KOHIIEHTPHUPOBAHHOE U3ITYICHNE OYeHb c1a00 BOCITPHHUMAETCS TIIa30M.

[Tpumepom oOHapyKUTENEH ONTHYECKUX YCTPOUCTB siBIsieTcst yeTporicTBo «CITMH-2» (puc. 3.), mpenqHazHaYeHHOE IS
JUCTAaHIMOHHOTO OOHApY)KEHHsI ONTHYECKMX U ONTHKO-3JICKTPOHHBIX CPEACTB, NPULENOB, IMHHOPOKYCHBIX
00BEKTHBOB B YCIIOBUSIX KaK MHTEHCHUBHOTO THEBHOTO, TaK M CIIA00T0 HOYHOTO OCBEIIeHHS Ha paccTossHuu A0 1000 M.
[Tpubop MO3BONSIET PErHCTPUPOBATH ONTHUKO-IIEKTPOHHBIE CPEACTBA HAONIOJACHHWS B BHJE SPKOTO Onnka Ha ¢oHE
MOJCTHUJIAIONIEH OBEPXHOCTU. YTOJI MEJICHIa CPEACTB HAOMIOACHUSI COOTBETCTBYET YIJIy MOJISl 3pEHUSI CAMUX CPEICTB
HaOmroneHus. Busyanuzanmsa HaOmomgaeMblX OOBEKTOB  OCYILECTBISICTCA Yepe3 BCTPOCHHBIH  3JIEKTPOHHBIN
TICEBIOOMHOKYIISP.

Puc. 3. CpenctBo oOHapyxeHus ontndeckux ycrporcts «CITMH-2y»

CyllecTBYIOT OPTATUBHBIC YCTPOUCTRA, MTPEIHA3HAUYCHHBIC JIJIS TOMCKA CKPBITHO YCTAHOBJICHHBIX BHUIACO-(POTO-KaMep
U JIPYTHX CKPBITBIX ONTHYECKUX YCTPOUCTB. PaboTaloT Takue yCTpOMCTBA 10 TAKOMY K€ MPUHIIMITY, OJHAKO UMEIOTCS
KOHCTPYKTHBHBIE OTiuuus. OHM OOHAapYKMBAIOT OINTHKY JIFOOOro THIA, Ja)xe eciad Qoroammnapar Wik Kamepa
BBIKITIOUEHBI, pa0OTAlOT HA pacCTOSHUAX S5...20 M, 9TO BIIOJIHE JOCTATOYHO, JJIS TOTO, YTOOBI OOHAPYXUTH CKPHLITHO
YCTAHOBJICHHOE B ITOMEIICHUH ONITHYECKOE YCTPOUCTBO. B HUX MCIONB3YeTCsS BUAUMBIA ONITHYECKHUNA JMAMA30H, Jemas
HEBO3MOKHBIM MTPUMEHEHHE Pa3IMYHOro poaa GUILTPOB, T.K. PHILTP CHEIaeT HEBO3MOXKHBIM HAOJIOJCHHE CKPBITHO
YCTAHOBJICHHBIM yCTPONCTBOM.

[IpumepoM naHHOTO Kjacca YCTPOWCTB SABJSETCA OOHAapYXHUTENb CKpPBITBIX BHuIcokamep «BOPOH» (puc. 4),
npeaHa3HadeH Ajsl OBICTPOro OOHApYKEHUS M ONpPENesICHHS MECTOIOJIOKEHHS CKPBITHIX (KaMmy(JIUpOBAHHBIX B
pa3nuYHbIe TNPEIMETHl MHTEpbepa M OJEKIbl) MHUKPOBHIEOKaMep, B TOM 4ucie ¢ oObekTtuBamu Tuma «Pin-holey.
Oo6napyxutens «BOPOH» wncnonb3yer CBETOAMOAHYIO IMOJICBETKY I€Jied, YTO TapaHTUpyeT ©e30macHOCTb
SKCIUTyaTallud U OTCYTCTBHE BPEIHOTO BO3JEHCTBUS Ha 4eNlOBeKa (B OTIMYHME OT Ja3epHOW MOACBETKH). JladbHOCTH
oOHapyXeHHs1 00bEKTUBOB CKPBITHIX BuIeokamep Tumna Pin-Hole (o 1 Mm) coctasnser ot 1 1o 20 mMeTpoB.



CpencrtBa 00HApY:KeHHMS CKPBITHIX BH/IeOKamMep

CerozHsl TEXHOJIOTHU PAa3BHUTHI IO TAKOW CTEIEHH, YTO KaK TOJIBKO MOSBIISIETCS HOBOE TPUCTIOCOOTICHNE ISl TIPOCTYIIKH HITH
CKPBITOTO BHICOHAONIONCHUS, TaK TYT JK€ CO3JAIOTCSl CPEICTBA, CIIOCOOHBIE OOHApYXUTh M HEHTPaIH30BaTh TaKoe
MPHUCIIOCOONIEHNE.  YCTpPOWCTBA, TMO3BOJSIIOIIAE OOECIeYnTh OE30MacHOCTh  KaKOMY-IMOO  OOBEKTY, IOCTOSHHO
YCOBEPIICHCTBYIOTCSI, B HUX TOSBISIOTCS HOBBIC (DYHKIIMU U BO3MOXKHOCTH JTst OoJiee 3)(peKTUBHOTO UCIIONh30BaHMs. TOYHO
TaK kK€ TMPOUCXOANUT COBEPIICHCTBOBAHUE YCTPOWCTB JUIsi OOHAPYKEHHUS CKPBITHIX BHICOKamep. MHOTHE 3J10YMBIIUICHHUKI
MOTPATUIIM HEMAJIO BPEMEHHM M CHJI JJIsl CO3JaHUsl MPUOOPOB CKPHITOM (OTO- U BUACOCHEMKH, a TaKXKe CIIOCOOOB HOYHOTO
HaOmonenus. Kaxnaplii pa3 co3maBajach BHIEOKaMepa MEHBIIETO pa3Mepa, YeM €€ IPEIIIeCTBEHHUIAd, HO C JIYYIINMH
TEXHHYECKUMH XapaKTepPUCTUKAMHM, Oiaromaps KOTOPHIM YIYYIIaJoch KadecTBO H300pakeHHs. B 3aBucuMoctH OT
MOCTABJICHHBIX TEPEJI IITUOHOM IIeJICH, BRIICIISIOT BHICOKaMEPhl IPOBOHBIC U OCCIPOBOIHBIC, PA0OTAIONIME JUCTAHIIMOHHO
WIN TIepe/IaloIie n300pakeHne mo paarokaHany. Ha ceromHsmHnii MOMEHT, 3M0yMBIIIICHHHK MOXET YCTaHOBHTH KaMmepy
IJIe YTOJIHO 3a CUUTAHHbIE CEKYH/bI - Ha OIeXK/e, Ha MeOesH, Ha CTeHaX U TaK jajee, a CbeMKa OyJeT MPOXOAUTh HE3aMETHO
HU 17151 Koro. [Toka N3BECTHO TpH METO/a, MPUMEHSS KOTOPBIE MOYKHO 3aC€Ub CKPBITHIE KaMEpPhl BUICOHAOIIOICHHS:

HpI/IMeHHeTCH HUHIAUKATOP IOJIA. TO0T BApHUAHT NTOAXOAUT B TOM CJIy4dac, KOraa PIH(i)OpMaI_II/IH nepeaacTes 1o paguoKaHaly.

[IpumeHeHne onTHYeCKUX NpUCIOcOOIeHni. B 3ToM citydae siazepHsblid 1y4 mpubopa oTpaskaeTrcs OT 00BEKTHBA CKPBITOM
BUICOKaMEpBHI.

Hcnonb3oBaHue IEKTPOMAarHUTHOTO OOHAPYKUTEIS CKPBITHIX KaMep BUICOHAOIIOICHUS.
Paguosoxanus

[TpuGopsl, ¢ TOMOIIBIO KOTOPBIX MPOBOAMUTCS MOUCK CKPBITBHIX BHJICOKAMEp, COTJIACHO MEPBOTO CIIOCO0A SIBISIOTCSI CaAMbIM
OOBIKHOBEHHBIM WHAWKATOPOM IOJIsl. Takue MpHUCIIOCOOIEHUsI OYeHb YacTO MCHOJIB3YIOTCa Ha 3anane. OHU ONMpPENeNsfoT BCe
YCTPOHCTBA, KOTOpBIE pabOTalOT MO paguoKaHaly W JaéT BO3MOXKHOCTh HMX 3a0JIoKHpoBaTh. [1oJ00OHBIE TeXHHUYECKHE
CpeICTBa, COOTBETCTBEHHO, IO3BOJISIIOT OOHApPYKUTH JIMIIb OECIpPOBOJAHBIE KaMEphl, a TaK e APYrHe THUIIBl JKYy4YKOB,
WCTIONB3YIOMIMX PaArOKaHaN IS MepeJayn JaHHbIX.

.
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Onrtryeckne MpuOOPHI HACTPOCHBI HA (PYHKIIMOHHPOBAHHUE 10 MPHUHIUIY CBeTOBO3BpaileHus. OOBICHUTh 3TO MOXHO TEM,
YTO BCE MPHUCIOCOOIECHUS Al HAOMIOACHUS U CKPBITHIE BUJCOKaMephl B TOM uucie, ocHameHsl [13C-mMaTpuneid uim qpyrum
AIIEMEHTOM OOJIJIAIONINM CBETOYYBCTBUTEIHHBIM CBOWCTBOM M €CITM Ha HETO HANpPaBUTh JIa3€pPHBIN JIyd, OH OTpasuTCs
00patHO K 0OHapyxuTemnto. [loaToMy, UIS ONpeIeNeHus] CKPhITOH KaMephl JIOCTATOYHO HAIMPaBUTh JIA3EPHBIN JIyd MpUOopa
ONTUYECKOTO TUIIA HAa TO MECTO, TI€ BO3MOXHO pa3MellleHa KaMepa U OyJeT 3aMeTeH OJUK OT CBETOOTPAXKAIOILIETO JIEMEHTA.
CoBpeMeHHBIE ONTHIECKHE MPHUOOPHI YCOBEPIICHCTBOBAHBI 10 TAKOW CTEMEHH, YTO MOTYT OTCEHBATh U3TYYCHHUS, HCXOISIINE
OT IIpyrux npubopoB kpome kamep. st 9THX Leneil B ycTpolcTBa 4acTo ycraHaBiuBaioT WK-mpomyckarommii GuiasTp u
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YCTKO non6npanT napaMeTpsbl JJId JIA3E€PHOTO Jiy4da.

MOJKHO JIETKO 3aceyb JH000e ONTHYECKOE MPUCIIoco0IeHHe, OyIb TO OMHOKIIb MM CHalnepcKas BUHTOBKA. OIHAKO, CETOTHS
pa3paboTaHO MHOXECTBO CBETO(MUIBTPOB, CIIOCOOHBIX OTCEHBATh CBETOBBIC BOJIHBI ONPEACICHHOHN JITMHBI.

Ananu3 JICKTPOMArHUTHOI'O IMOJIsI

Tpernit crmocod, KOTOPBIM TO3BOJSET 3apUKCHPOBATH CKPBITBIE Kamepbl BHJICOHAONIONEHHS — OSTO HCIOJIb30BAHUE
ANIEKTPOMATHUTHEIX TpucocoOnennii (oOHapyxwureneir). Utod MOHATH Kak OHM pabOTarOT,HEeOOXOMUMO 3HATh M3 YETO
COCTOSIT caMH KaMepbl. B ocHOBHOW Macce Buaeokamep ycraHoBieHa [I3C-matpuna B poin  poTonmpueMHHKA
(mpucnocoOeHue, crocoOHoe TpaHCHOPMHUPOBATH CBETOBOM CHTHAN B ANeKTpudeckuii). Takas marpuua (GpyHKIMOHHPYET
Onarojaps CUMTHIBATEIIO CUTHAJIA, TO €CTh MPOLIECCOPY, KOTOPHIN BIOCIEICTBAU M CO3/IaeT caM BUAEOCUTHAN. B mpomneccope
€CTh OCIWJUIATOP, OH 00pa3yeT M3JIydyeHHe Ha yKa3aHHOW wactoTe. OCHMILUIATOP CHOCOOEH H3IydaTh 3HEPIUI0 JIMIIb Ha
MaJICHBKHE PAacCTOSIHUE, HO MMEET U Jpyrue H3JIy4eHHs, KOTOpPBIE COCTOSNT M3 FapMOHHUK IJIaBHOM yacToTel. Cpeau 3THX
TapMOHUK €CTh TaKue, KOTOpPhIe CIIOCOOHBI OUY€Hb XOPOIO MPOXOAUTh Yepe3 Kopiyc Buaeokamepbl. ECTh Takol THn Kamep,
KOTOPBIN MPOHU3BOJIUT OYEHb OOJIBIIOE M3Iy4YeHHE HAa TapMOHHMKAX, a M300paKCHUE 3aIMCHIBACTCS B IMaMATh OOHAPYKHUTEIS.
Jist KaKIol pasHOBUIHOCTH KaMep MOXKET OBITh CBOMCTBEHHOE TOJBKO OMpPEACTIEHHOE M3ITyYeHHE, TI03TOMY OOHAPYKHUTEINb
COJICp)KUT B TaMSTH OCHOBHBIC BOJIHOBBIE XapaKTEPHCTHKH OOJIBIIIMHCTBA BHJICOKAMEpP, YTOOBI OTCEMBATH BOJIHBI,
MOCTYTAIOIINE OT CTOPOHHUX 3JIEKTPOIPHOOPOB.
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Kak xe npoucxomut mponecc oOHapyxeHus kamep? IlpucrnocobieHue NpOBOOUT aHAIW3 JIEKTPOMATHUTHBIX YacCTOT,
KOTOpBIE HAXOATCS B TIEPUMETPE, M IPOBOAUT CPABHEHHUE C TEMH, KOTOPbIE 3apaHee HaXomsATcs B ero namsatu. OOHapyKHUTelb
BO BpeMs BCEro INpoliecca JIENIUT MOJOCY CHEKTPa, B KOTOPOM HAXOAUTCS OCLUUIATOP KaMepbl, Ha HEOONBIINE CErMEHTHI,
MEAJICHHO MOBBINIAasi YyBCTBUTENBbHOCTh. Ilocie dero oOHapyXuTenb ONpenenseT, YTO 3TO 3a 4acTOTa - CKPHITOH KaMepsl
HAONIOAEHUs] WM TPOCTO MOCTOPOHHSS momexa. YToObl OTcedb TaKOro pojaa TOMEXH, 4YacTO HCIONB3YIOT JBOWHYIO
BepU(DUKALIMIO U TOATBEPXKACHUE. BCTpedaroTcst yyacTKH, KOTOpbIE TPeOYIOT TIIATENbHOIO aHajiu3a, ObIBacT, MPOBEPKa
MPOMCXOAMUT YEThIpE pa3a U TOJBKO TOTJa yJaeTcs ONpeAeNuTb, YTO 3a H3Iy4YeHHE - YacToTa CIIydyalHBIX MOMEX WIH
OCLIWJLIATOPA CKPBITOM KaMephbl.

Oco0enHocTu 00HAPY KUTeETEH

CeromHss Ha pBIHKE NPEICTABIEH IIMPOKHA aCCOPTUMEHT BHJIEOKaMep, CaMblX Pa3HOOOpPAa3HBIX THUIIOB, OOJAAFOIINX
HECXOJIHBIMHU JIpYyT C JPyroM TEXHWUYECKHMH XapakTepuctukamu. Ha tepputopuu Poccum darmie BCero HUCHOIB3YIOT
Buneokamepsl PAL, Ha BTopoM MecTe ctout kamepa tuna NTSC, Bce ocTanbHble OYEHBb PEAKO BCTPEUAIOTCS Ha MPAKTHKE.
Cucrtemaruzanusi o0pa3oB B MaMATh KaMmepbl Y BCEX PAa3HOBHAHOCTEH Kamep oTiaudaercs. ECTh KaMmephl, B KOTOPBIX
npeaycMoTpeHa (QyHKIUs (UKCUPOBAaHUS OOpPa3oB, YTO HAXOMIATCS BO BCTPOSCHHOW MaMSATH BUICOKaMEpbl. A BO MHOTHX
JIPYTHX Kamepax 3TH o0pa3bl cOpachBaroTcs. YacToTa OCIMILIATOpPa MEHSIETCS OT TeMIIepaTyphbl BO3yXa B IOMEIICHHH U OT
AJIEKTPOHHBIX COCTABJISIONIMX CAMOTO MPHUCIOCOOICHUS. 3IOYMBIIUICHHUKA YacTO HUCIONB3YIOT KaMepbl JUCTAHIIMOHHOIO
YIpaBIeHs], B 3TOM CIlydae, TI0CJe €€ BKJIFOUEHHUS OHA MPOTPEeBaeTCs U B OOHAPYKEHHOM paHee CIIEKTPe €€ y)Ke He BBISIBUTH.
To ecThb Yepe3 HEKUH MPOMEKYTOK BPEMEHHM Kamepa MPOCTO MCUe3aeT, U BpeMs Ha ee OOHapyKeHHe ObUIO 3ps MOTEPSHO.
Korpma npowucxoaut mpoiiecc OOHApYKEHHS CKPBITOH KaMepbl HAOJIOJICHUS, TO Ha SKpaHe OOHApPYKUTENS BHICOKaAMeEp
MTOKA3bIBAeTCA, KaKOH ypOBEHb HW3IYUYEHHsS] HCXOAWT OT AaHATU3WPOBAHHOTO YyYacTKa, OJHW TNPUOOPHI HACTPOSHBI Ha
0TOOpaKeHHE WHTETPATLHOTO YPOBHS M3ITyUEHHUs, 2 HEKOTOPBIE IPYTHE - OTOOPAXKAIOT Ha JUCIUIee HANOOJBIIIYIO TAPMOHUKY .

Bnp,eokamepa B BHABOKaMepa B CTEHE Bu,u,eOKaMepa B
rancrtyke NECTHUYHOM nnowanku KONWpoeBaneHOM annapaTte



Bonpmiero pesympraTa MO3BOJNSET JOCTHYH HCIOJIB30BAHWE BTOPOTO BapHaHTA, TaK KaK B WHTETPAILHOM YPOBHE MOXKET
WCYE3HYTh OJIHA TaPMOHHKA, MOMACTh B 30HY, TJle €€ HEBO3MOXXHO 3a()MKCHPOBATh. DTO OOBSCHAETCS TEM, UTO Oiaromaps
WHTEePPEPEHIINU HAIOXKEHHS BOJH WX OTPAKEHHS 3HAYUTEIHHO YBEIUYMBAIOTCS, & HHOTJIA H BOBCE MPOIMAA0T, H3-32 3TOTO
WHTETPAIbHBIA YPOBEHB OTHOCTHIO U3MEHAETCS, TI0 3TOW MPUYMHE MOKET IPOU30UTH 0OHAPYKEHHE CKPHITON BHAEOKaMEPHI
B TOM Yy4YacTKe, TJie €€ M BOBCEe HeT. M onThueckue MPHUCIIOCOOJICHUS, U AJIEKTPOMATHUTHEIC CHOCOOHBI 3a)MKCHPOBAThH
HaJu4Kie KaMephl B TPOMEKYTKE HECKOJIBKUX METPOB.

OnTHueckuil OOHAPYKUTEIh BCEX BUIOB CKPBITHIX Kamep "dwinuH" npeaHa3zHaueH JUIS MOMCKa CIPSITAHHBIX KamMep BUJEO
HaOmoeHns. C TOMOIIBIO 3TOTO YCTpoiicTBa Bl cmokeTe 0e3 Tpyna HaWTH Jr0Oble KamMephl BHE 3aBHCHMOCTH OT HX
COCTOSIHUSI, BKJIFOUYCHBI OHHM WM BBIKIIOYCHBI. JTO MOTYT OBITh TPOBOJHBIC WJIH OECIPOBOJNHBIC, CKPBITBHIC WIN
3akamy(hIupOBaHHEIE.

O6Hapyxutens kamep "Bepkyt", mpeaHasHaueH ISl MOUCKA CKPBHITHIX (3aKaMy(IMpOBAaHHBIX B Pa3MUHBIC MPEIMETHI
UHTEpbEpa) BUACOKAMEP B HE 3aBUCHUMOCTH OT HMX COCTOsIHMA. Haxomsrcss OHM BO BKIJIFOYEHHOM MM B BBIKJIIFOUYEHHOM
coctossHuA. OOHApyXUTeNb CKPHITBIX BuAeokamep "BepkyT" mMo3BOJSET BBIIBUTH KaK IPOBOJHBIC KaMephl, TaKk M
BUJICOKaMEpPhI, pa0OTAIONIHIE M0 pajroKaHaly (OeCIPOBOIHBIC).

JanbHOCTh 00HApY:KEHUSA

JlanpHOCTh O0HAPYKEHUSI ONTHYESCKUX MPUOOPOB 3aBUCUT OT TOTO, KAKOW THUIl MOJACBETKHA YCTAaHOBJICH - HEPEPBHIBHAS WU
HUMIYJIbCHAsA; OT BO3MOYKHOCTH HACTPOWKHM MO JAUONTPHUSM; OT TOr0, KAKOE 3PEHHUE y YEIOBEKA, KOTOPBIM MPOBOJUT aHAIU3
MOMEIIEHUS; OT YPOBHS OCBEILICHUSI B UCCIICyEMOM MOMEIICHUU U OT MHOTUX JPYTUX (PaKTOPOB.

3xpan

HRInxaTops! pesanos padoTsl

Ceeroanome: Hanvuarens OﬁsﬂN

Kronxa BiTi0eHIR BHKTOUCHIE, Nepe-
KIOUCHIA PEAHMOE PadoTe], 0TOGpaEe-
HiZ YPOBHA 33PAIA AKKY MY IATOPOR

THeI10 1714 MOIKTICYEHHA BHEIIHETO HCTOY-
HHKA MHTAHHA 3APATHOTO VCIPOficTEa

Z’inmmne.ﬁxmc CBETODIOAE! NOICELTHH OLAHEH 30HE

[pu rcnonbp30BaHUM JIEKTPOMArHUTHBIX OOHAPYKHUTENEH, Ha NTATLHOCTh (YHKIIMOHUPOBAHUS MTPUCTIOCOOIICHHS BITUSIOT THIT
KaMepbl U TO, KAKUM 00pa3oM OT Hee IPOUCXOIUT U3ITyUYeHHE.

Ecmm KaM€pa OUCHb cnabo H3J1y4acT, TO €€ MOXHO Sa(l)I/IKCI/IpOBaTL Ha pacCTOSIHUHN OKOJIO TPEX MCTPOB.

Te kamepwl, KOTOpbIE HACTPOCHBI Ha BBICOKOE W3Iy4YCHHE, OOHApYKUBaIOTCs B mpenenax 50 metpoB. CpenHee H3NydeHUE
MOXHO 3aceub B quamna3zoHe 7-10 MeTpoB.



B ocHOBHOM, Bce 3JIEKTpOMarHUTHbIC OOHAPYKUTENH HACTPOCHBI Ha paboTy MO JaHHBIM TapamerpaMm. BpeMeHHble
MapaMeTpsl IS MMOMCKA CKPBHITHIX BUACOKaMEp MPH UCIOIh30BAHUU 3JICKTPOMATHUTHBIX MPUCIIOCOOJICHUH, 3aBUCAT OT TOTO,
KaKoe KOJIHMYECTBO KaMep y»kKe €CTh B IMaMsITH TaKOTro MpHUcrocodneHus. Ha ceroHs, Bce 31eKTpOMarHuTHBIC IPUOOPHI ISt
OOHapyXCHUsSI Kamep HMCEIOT WHIWKAIMIO CBETa, 3BYKa M BHOpalMM. A TIOHCK CKPBITHIX BHJICOKAMEP MPOUCXOIUT
MPaKTUYECKN HE3aMETHO ISl OCTAIBHBIX JIOACH. MaKCHMaTbHO CKPBITO MPOUCXOAUT TOUCK TIPU ITOMOIIH MPHUCITOCOOICHUM,
MMEIOIUX CKPBITYI0 aHTeHHy. Ho, eciu mpoBoanuTh 0OHapyKeHHe, KOTJja Takas aHTeHHA MPHJIETACT K YelIOBEYECKOMY TEIy,
pe3ynbTaT OyJaeT IOCTUTHYT OYeHb MEJUICHHO, TaK KakK YyBCTBHTCIBHOCTh AaHTEHHBI OynmeT Hmke. UToObl JOCTHYB
MakcHUManbHOTO 3 (ekra, HeoOXOIUMO TIPOBOIUTH MpOIlecC 00HAPYKEHHUS, KOT/Ia IPUOOP HAXOAMUTCS HA BBITIHYTOH pyKe U
BOKPYT OTKPBITOE NIPOCTPAHCTBO. ECTh Takue Mojenu oOHapyKUTEIel, B KOTOPBIX eCTh (PYHKIIHS MOCTOSTHHOTO MOHUTOPUHTA
MMPOCTPAHCTBA, & €CJIM OOHAPYXKEH IMOJ03PUTEIbHBIA CUTHAN, TO OH MEpPEeHAINpaBIsIeTcs Ha ynaneHHyro [I9BM, Bo3MoxeH
Takke oOMeH MHpOpMaHK C MEPCOHAIFHOTO KOMITBIOTEPA, UCIONB3Ys OO0BYHBIH mini USB-mopT, ¢ ero momMomuiso MOKHO
OOHOBIJIATH JAHHBIC WJIM MPOrPaMMHOE o0ecrieueHUe. DIEKTPOMAarHUTHBIC ONPEIEIUTEIH HAMHOTO Yallle UCTIOIb3YTCS, YeM
ONTHUYECKHE. DTO CBSI3aHO C TEM, YTO B TMOCJICIHUX HE MPEIYCMOTPEHA BO3MOXKHOCTh BECTH CKpBITOe OoOHapyxeHue. Ecim
YeNIOBEK AaHaJIM3MPYeT TOMEIICHHEe TPU MOMOIIY ONTUYECKOrO TPHUCIOCOOJICHUS, €ro TOYHO 3aMETST, a Ipolece
oOHapYKEeHUS, Yallle BCETO, JIOJDKEH OCTaBaThCs B TAlHE [T OKPYXAIOIIKX. Takue Mpucrnoco0IeHHs, TOMUMO BCErO MIPOYEro,
TpeOyIOT OONBININX 3aTPaT BPEMEHU M NPEACIbHON BHUMATEIBHOCTH CO CTOPOHBI YEIOBEKA, KOTOPBIH MPOBOIMT MPOIECC
oOHapyxeHus. Ho TMOJIOKUTENBHBIC KavyeCcTBa y ONTHYSCKUX TPHUCIOCOONICHUH TaKXe MPUCYTCTBYIOT. B oTmuume oT
QJICKTPOMAruuTHBIX WKW PAAWMOBOJHOBBIX, OHU MOI'YT 33(1)I/IKCI/IpOBaTL BCC€ BUACOKAMEPHBI, JaK€ TC, KOTOPbIE Ha MOMCHT
aHa3a TOMEIICHHsT HAXOMATCS BBIKIIOUCHHBIMH. Korja crout Bompoc B BBIOOpE THIA OOHAPYKHUTENS, CICIYET OOpaTHTh
BHUMaHUE Ha TO, B KAaKOW CUTyallud OyJeT MPOUCXOAMTH IPOLECC OOHApPYKEHHUS CKPBITHIX BUACOKaMep. Ecim Bpems
BBIMOJTHEHHS TOMCKA M CKPBITHOCTh HE CTOJNH BAXKHBI, TO MOKHO MPUOOPECTH M ONTHYCCKHU OOHAPYKUTEIh, KOTOPBIH IO
IIEeHe B HECKOIBKO pa3 JCHICBIE, 4YeM OJCKTPOMarHUTHbIM. CTOUT TaK ke OOpaTUTh BHUMAaHWE HA YHHUBEPCATbHBIC
O0OHapYXHUTENH, KOTOPbIE COBMELIAIOT B ceOe cpa3y HECKOJIBKO TEXHOJIOTHH OOHApYKEHHUs, HO TaKHE YCTPOWCTBA U CTOST B
passbl I0poKe.

YuukanabHbie ocodeHnocTu " Antibug Hunter"

[Tpubop coBmemaer B cebe cpa3y aBa ycrpoiicTBa. OOHAPYKUTENb CKPBITBIX KaMep W AETEKTOp Imoiisd. YHukansHo! Temepn
BaM Her HE0OXOAMMOCTH TpaTUTh JEHBIM HAa MHOXKECTBO Pa3IMYHBIX NpUOOpoB. Bam mocratouHo mproOpectd oavH
YHHBepcalbHbIi pudop "Antibug Hunter".

1.C ero momompio Bbl cMoXeTe NpPOM3BECTH IOMCK CKPBITHIX M 3aKaMy(IUpOBaHHBIX KaMmep, a TakKe HalTu Bce
panuonepenarone yctpoictsa (kyuku). OxBaTbIBaeT BeCh BO3MOKHBIIM AMana3oH, Ha KOTOPBIX padoTaroT KydkH, oT 1 110
6500 MI 1.

2. Tonbko "Antibug Hunter" nmeer pactiMpeHHBIH YaCTOTHBIN TUANa30H, YTO MO3BOJIsieT BaM HaliTu xyuku, paboTaromue Ha
BBICOKHX 4acCTOTaX, KOTOPbIE HE OOHAPYKHUBAIOTCS IPYTUMHU IPHOOPAMH.

3. BO3M0OKHOCTh TIOJIKIIIOYCHHUST HAYITHUKOB, JIJISl CKPBITOTO MPEAYNPEXICHHS PU TTOUCKE 3aKJIQJIHBIX YCTPOUCTB. [Ipumenss
HAYIIHUKU TPU TOUCKE >KYYKOB, CTAHOBHTCS BO3MOXKHBIM TalHO KOHTPOJIMPOBATh cuUTyaluio. HeT nu BONM3KM aKTHUBHBIX
xKyukoB. Ilpu BeisBneHmn xydka "Antibug Hunter" omoBecTuT 00 3TOM TaliHO, 3BYKOBHIM CHTHAJIOM Yepe3 HAYITHUK U
CBETOBOHM mMHAMKanued. Taxoke mMeercsi BO3MOKHOCTh HACTPOUTH CIIOCOO OIOBEIIEHUS OJHOBPEMEHHO M CBETOM M 3BYKOM
(Oe3 HaymIHMKOB), B ciydae, rzae He TpeOyeTcsi CKpBITBIH KOHTposib. Hampumep, HE00XOIMMO MPOBEPUTH KaKoe-1u0o
MOMEIIEHUE WM aBTOMOOWIIb Ha HAJIMYHE )KYUKOB.

4. B03MOXHOCTb CKPBITOTO HPEAYNPEKICHNS BUOPOCUTHAIIOM IIPH ITOMCKE 3aKJIaJIHBIX YCTPOUCTB. B pexxume oOHapykeHUs
KYUYKOB MPUOOP MOKHO HACTPOWUTH Ha PabOTy TOJBKO CO CBETOBOM M BHOpO MHAMKanuei. YeM Ommke mpubOp HAXOAUTCS K
WUCTOYHUKY W3JIy4eHHs, TeM BbIIIEC YPOBEHb CBETOBOIO CHIHaja Ha IIKaJe M BKIIOYaeTcs BuOpocurHai. Mmeercs
BO3MO>KHOCTb OTPETYJIUPOBaTh YPOBEHb UYyBCTBUTEIBHOCTH IETEKTOPA B CIIy4ae MOMEX OT PaclOJIOKEHHBIX HEMOJAJIEKY
MTOCTOPOHHUX MCTOYHHUKOB CUTHAJIA.

5. Tpu gacToTBl MEpIIAHKS CBETOAMO/IOB B PEXUME MONCKA Kamep. B pexume moncka kamep mpudbop MMEETCs BO3MOKHOCTb
WM3MEHEHUS YaCTOThl MEPIaHNS U3IYYalOIIUX CBETOANOI0B. DTO MO3BOJISET OTCEATh TOCTOPOHHHE OJIMKH, METIAIOIINE MTOHAThH
e ’Ke Ha caMoM Jiesie kamepa. Hanbosee TOUHO onpeneuTh MECTOIOIOKEHNE KaMephl TOMOXKET HMEHHO 3Ta (DyHKITHSL.



6. Ipyrue npenmMymiectsa npudopa.

KomnakTtaeie pasmepbl 65x48x15 MM u yerkuii Bec Bcero 40 rp. Aenar0T 3TOT MPUOOP MOPTATHBHBIM KU yIOOHBIM B
WCTIOJIb30BaHUH.

HacTtpoiika 9yBCTBUTEILHOCTH IMO3BOJISICT aIalITUPOBATh MPUOOP K PaiMOYacTOTHOMY (DOHY JTHOO0T0 MOMEIICHHUS.
WuankaTop 3apaga akKyMyJIATOPHOM OaTapewn.
Wnaukamms paspsiia akKyMyJIsiTOPHON O6aTapew.

Bo3moxHOCTB TIOAKITFOYCHUA HaYUIHUKOB. I[OHOJ'IHI/ITCJ'ILHaH BHCIIIHAA aHTCHHA.

Metoabl 00Hapy:KeHHUsI CKPBITBIX KaMep

Ecnu pasplie paznuuHble IIMAOHCKME IWITYYKW B BHJAE CKPBITBIX KamMep M MPOCITYIIMBAIOIINX JKYYKOB OBLIO
MPaKTUYECKH HEBO3MOXKHO JJOCTATh, 1a U CTOWJIA OHHU LIEJI0O€ COCTOSIHHE U OBUTH JAOCTYIHBI TOJIBKO CIIELCTY)K0aM U CITy>k0aMm
0€30MacHOCTH KPYITHBIX KOMITAHHUH, TO CETOHS MHTEPHET MECTPUT MPEUIOKESHUSIMHU TI0 IPOJIake ITUX MPUOOPOB IO BIIOJIHE
JIOCTYINHBIM IeHaM. CIpoc Ha YCTpPOWCTBAa CKPBITOTO BHICOHAOIOACHUS TaKKe HEIIyTOYHBIA, M KYNUTh TaKyl0 Kamepy
CETO/IHSI MOYKET JIF0OO JKENArOIIHiA, TOITOMY €CITH BBl IPHICPKUBACTECH MBICIECH «Ia KTO OyJeT 3a MHOM CIeIUTh, KOMY s
HYXeH?», TO MOKeTe ITy0oKo ommOaTscst. CeroHst CKphIThIE KaMephl JeTIEBbl, TOCTYIHBI 1 MOTYT HCIIOJIb30BATHCS B CAMbIX
pPa3NUYHBIX IEJsIX, JaKe JIOABMH M3 Ballero Kpyra 3HAKOMCTB, KOTOPBIX Bbl COBEPIIEHHO He OyJeTe TOoa03peBarTh.
Conepxanne: Kak oOHapyKUTh CKPBITYIO Kamepy?

1. Buzyanbenbiii MmeTon I'ie 1 Kak UCKaTh?

2. TexHuueckuit MeTo]] Bapuanuu skeiaronmx «IoJCMOTPETH» 32 BAMH MOTYT OBITh Pa3IMYHBIMH — apeHI0aTelH
KBapTHUPBI, KOTOPYIO BBl CHUMAETE, «OBIBIINE», KOTOPHIE BCIUECKH XOTAT BaM HACOJIUTbh, a TAKXKE Pa3IUIHble KPUMHHAIbHBIC
JIMYHOCTH, >KeNaroliue OOHECTH Bally COOCTBEHHOCTb. A €ClM Bac IOCTOSIHHO OZOJIEBACT YYBCTBO, YTO 332 BaMH KTO-TO
CIIEIUT, TIOYeMy Obl HEe MPOBEPUTH BAIllK JOTAJKU MPAaKTHUECKUM criocobom? Kak oOHapyXUTh CKpBITYI0 MUHU Kamepy? Kak
TOJIBKO B IPOJAAXY BBIXOAUT HOBOE ILMHOHCKOE O0OPYIOBAHUE, HAXOMAATCS YMEJbIIbl, KOTOPbIE TYT K€ NMPUHUMAIOTCS 3a
pa3paboTKy CpeACTB ero oOHapyxxeHHs. i OOHapy»eHHsI CKPBITHIX KamMep BHJICOHAONIONCHUS CErOJHsS CYIIECTBYIOT
CHeLUAJIbHBIE JETEKTOPbI CKPHIThIX Kamep. Ho 11t Havana Herioxo ObUIO Obl MPOCTO MPOBECTH TIIATENIbHBIN BU3YaJIbHBIN
OCMOTp MOMEIIIEHHSI.

1. BusyaabHblii MeTO/

CkpelTass kamepa mmoja Bemamu Ecnu y Bac MOSBWIOCH TMOMO3PEHHE, YTO 32 BaMH KTO-TO CJIEAWT, TO BBl YK
HaBEpHSIKA TOJ03PEBAETE U TOTO, KTO 3TO MOXET JeNaTh. ECM 3TO KTO-TO U3 Balllero OKpyXeHus (apeHA0AaTeN , «ObIBIINEY,
Ipy3bsi), TO B ATOM CIlydae UCIOJIb3yeMas TEXHHUKa OyJeT IOBOJBHO IMPOCTa, U OOHAPYKHUTH CKPBITYIO KaMepy HE COCTAaBHT
0OJIBIIOTO  TpyJAa JdaXe TMpPH BU3YyaJlbHOM IHPUCTAIILHOM OCMOTpPE OKPYXaloIIero ImpocTpaHcTBa. Eciau 310
MPaBOOXPaHUTEIBHBIE OPTaHbI HIIM KOHKYPEHTHI, TO MOXXHO TOBOPHUTH YK€ 0 00Jiee Cephe3HOM TeXHUKE M MPOodecCHOHATLHOM
YCTAaHOBKE, U B TaKOM CJIy4ae OOHApYXHUTh KaMephl OyJeT yKe He TaK-TO MPOCTO. TakKe IMpH MOUCKE CKPHITOW Kamepbl
HEO00XO0UMO NPEJACTABUTh, YTO UMEHHO XOTEN YBHJIETh €€ YCTAHOBIIMK — 3TO 3HAYUTEIBHO YIPOCTHT MOMCK M CIACIACT ero
Oonee ocmbIcieHHBIM. ['me ¥ kak wuckath? Oco0oe BHUMaHHE CIEAyeT YACTUTh CaMbIM PacHpOCTPAHEHHBIM MECTaM
yctanoBkd: Pozetkam; Jlammam; Jlroctpam; KoMmHaTHEIM pacTenusM; OTBEpCTHAM MIAXT BEHTHISIHNH, PazIUdIHBIM IIEISIM B
creHax; HacTeHHBIM U HACTOJIBHBIM YacaM U JAPYTUM MpeAMETaM, B KOTOPBIE JIETKO MOXKHO BCTPOUTH YCTPOHCTBO CKPBITOTO
HaOmoeHuss. HeoOxoqumMo ocMOTpeTh Bee MPEaMEThl JOMAIIHero 00MXo/a, JaXke Te, KOTOPhIe Bbl Obl HU 3a YTO HE CTaJld
MIPOBEPSITH HA MPEIMET HAUTAYHUS CKPHITHIX KaMmep: Msrkue urpymky; Kanry; 3epkana; Crekia; KopoOku u npyrue npeaMeTs
nHTepbepa; TmaTenbHO OCMOTPUTE YIibl KOMHAThl. Korja ckphiTas KaMmepa ycTaHaBJIMBaeTCs MPO(EeCCHOHANIOM, TO HAWTH
BaM €€ BPS[ JIM yAacTCA, T. K. XOPOIIIO 3aMacKUPOBAHHYI0 MUHUATIOPHYIO OECIIPOBOIHYIO KaMepy OOHApYKHUTh JTOCTATOYHO
CJIOXHO. B TakoMm cirydae He0OX0aUMO OOpaTHTHCS B areéHTCTBO IO MOWMCKY IIMMOHCKUX YCTPOMCTB, MM BOCIIOJIB30BaTHCS
CHEIMaTBbHBIM JIeTeKTOpoM. K yciyram areHTcTBa peKOMeHIyeTcs MpUOeraTh BCEM W3BECTHBIM JIMYHOCTSIM, OCOOCHHO TeM, Y
KOTO €CTh JIOMOXO3SWKH W JPYrodl JOMAaIIHUN TepcoHal, MOCPEICTBOM KOTOPBIX 3JIOYMBIIUIEHHUKA MOTYT 3alpOCTO
pacCTaBUTh CKpPBITHIC KaMepbl. B TakuMxX areHTCTBaxX, Kak NpaBwio, padoTaroT iroau, mnpomeamue obydenue B DCB.



CTOMMOCTB yCJIyT IOBOJIBHO NPWINYHAS, W B cpeaHeM cocTaBisgeT 208 3a KB. MeTp, M 3aBHUCHUT OT CIOKHOCTH IOHCKa H
npodeccuoHanyu3Ma CIelralnucTa, a €CIIU elle MOMEIIEHHE 3aBaJICHO Pa3IMYHOI0 POjia MJIEKTPOHHUKOM, TO IIeHa BO3PACTaET B
passbl. Eme omuH MOMEHT, KOTOPBIH HEOOXOIMMO YUUTHIBATh — CIEIMAIUCTHI HUUET0 y Bac HE HANAYT, €CIIU CIIEXKKa BEIETCs
MPaBOOXPAHUTEIBHBIMU OpraHaMu, MO0 He MOJOKeHO. UTo e MOXKHO elle MpPeANpUHSTh JUIl CaMOCTOSATEIBHOIO
OOHapyXeHHs CKPBITOH TEXHHKH BHIeoHaOmroneHus? Jlng Hawyama cTouT pa3oOpaTbes, MO KakOMy TNPHHIUILY
(YHKIMOHUPYIOT KaMepbl. Ecnn 3T0 aBTOHOMHBIE YCTpOMCTBa, TO BCIO MH()OpMALMIO OHHM INEPENaroT 10 OSCIPOBOIHBIM
kananam: Wi-Fi; Pagnoxanany; IlocpenctBom cetn GSM mnu 3G; Unu ke 3amuchiBalOT Ha BHYTPEHHHUH HakomuTenb. B
ciryyae 3amucu Ha SD kapTy, 4eloBeK, IOCTaBUBIINN KaMepy, JODKEH BpeMs OT BPEMEHU MMETh JOCTYI K yCTPOMCTBY IJist
CHSITHUS BUICO3AINCEH, U B 3TOM CIIy4ae €ro MOKHO IMOMMaTh 3a pykKy. IIpu ycTaHoBKe OeCIpOBOAHBIX MUHU BUAEOKaMep IS
OOHapyXeHHUsl YCTPOHCTBA MOXKHO HCIIOJIb30BaTh JAETEKTOPHI MOJs, MOAOOHBIE TE€M, KOTOphle MPUMEHSIOTCS AJS MOWCKA
pa3NIUYHBIX )Ky4KOB. B ciydae, korna kamepa uMeeT BCTPOSHHbIM HCTOYHUK MTUTAHUS, TO HAOIIOAATEIb TAKKE JOJKEH UMETh
K HEH JOCTyN Ui MOJ3apsaKu yCTpoicTBa. Bpems aBToHOMHOI paboThl OOBIYHO HE IpeBbIIIaeT 12 4acoB MpH yCTaHOBKE
3aIlUCH M0 CpabaThIBAHUIO JETEKTOPA JIBIXKEHHS.

2. Texunueckuii MeTox

B nmpyrux cnyyasx 0e3 mpUMEHEHHs CIELHUaIbHON TEeXHMKH HE 000WTHCH. IIpakTHdeckn mr00yr0 CKPBITYIO KaMepy
MOKHO OOHApY>KUTh B IOMAlIHAX YCJIOBHAX HPU NOMOIIHM NMPHOOPOB, YIABIUBAIOMINX ONMKH ONTHKH, TOAOOHO TOMY, KaK Ha
¢dororpadusx nposisisercst 3pPekT KpacHbIX ria3. ITH YCTPONUCTBA HA3BIBAIOTCS BUAOUCKATEISIMU, OHU UMEIOT MOJICBETKY U
CIECLUABHBIA CBETOQMIBTP, IO B KOTOPBIM IOpa3go MpoOLIe pPaclo3HaTh OTPAKEHHBIH CBET OT JIMH3BI OOBEKTHBA.
Bunouckarenn kamep. B OoNbIIMHCTBE cilydaeB BUIOMCKATENIM HMEIOT KPACHYIO MOJCBETKY M KpacHbBI cBeTOQUIBTP,
Onmaromapss KOTOPOMY BIIMSHHE MOCTOPOHHHMX OJIMKOB CYIIECTBEHHO CHIbKaeTcs. llogcBeTka MOAOOHBIX YCTPOWCTB MOXKET
paboTaTh B UMITyJbCHOM PEKUME — SIpKasg MHTarollas TOYKa IJIa3Ka OObEKTHBA IMPUBJICYET BHUMAHUS SBHO OOJbIIE, YeM
npoctas cBetsnascs. CTOMMOCTh MPOCThIX BUAOUCKaTenel cerofaus HaunHaeTcs ot 2000 — 3000 p. B poccUiiCKUX MHTEpHET
MarazuHax. UToObl HAWTH CKPBITYIO KaMepy NPH MTOMOLIM TAaKOTO YCTPOWCTBA HEOOXOIUMO BKIIOYMTH MOACBETKY U IJISAIS B
CBETOQMIBTP OCMOTPETH BCE CaMble PUCKOBAHHBIE MECTA:

VYTII6l MEXTy TIOTOJIKOM M CTCHAMU;
Bcto a5eKTpoHUKY;

Yacer;

[IpenMeTsr nHTEPHEPA;

I'onoBku 60MTOB M caMOpe30B Ha MeOEIH, CTeHAX, Pa3IMYHBIX OBITOBBIX MPEAMETaX — KaMepa MOXKET OBITh CITpsITaHa
/i€ yTOJTHO.

[Ipu 3TOM BakHO JepKaTh MPUOOP KaK MOXKHO ONMXe K Iiasy, YTOObl HalpaBjieHUE JTy4el IMOACBETKH COBMAAAIIO C
HampaBJIeHUEM B3IJIsiJla — TOJNBKO TaK BBl CMOXETE YBHJETH CBET, BO3BpalllaéMblii JTMH30H 0ObeKkTHBa. Bropouem, Bce
COBPEMEHHBIE BUIOMCKATENN CKPBITBIX KaMep MMOCTPOEHbI TaKUM 00pa3oM, YTOOBI UX ObUTO yOOOHO IepXaTh OKOJIO IJla3a —
BCE OHM MMEIOT MHHHUATIOPHYIO (opMy, a CBETOQWIBTP, B KOTOPHI HY)KHO CMOTPETh, paciojaraetcs HEMOCPEJCTBEHHO B
KOpITyCe PSAAOM CO CBETOAMOAAMM.

[TomoOHBIMU XapaKTepUCTHKAMK 00JIaJlaeT MPOCTOE YCTPOWCTBO Mjisi oOHapykeHus CKpoIThix Kamep CC308+.
JletekTop mMeeT HeOONBIIUE pa3Mephl M JITKO yMemaeTcs B KapMmaH. B kopmyc mpuOopa BCTPOEHO IIECTh KPACHBIX
CBETOJIMOJIOB ¥ KPACHBIM CBETOPMILTpP. TakkKe OH UMEET HHIUKATOP TOJIs, M CIIOCOOCH YIIaBIIMBaTh U OECIIPOBOIHYIO CBS3b —
GSM, Wi-Fi, pagrnocuraal, o3ToOMy €ro MpuMeHEHNE He OTPaHUYeH0 00HAPYKEHUEM CKPBITBIX KaMep — JaHHOE YCTPOWCTBO
MOJKHO BIIOJIHE YCIEIITHO WUCTIOIh30BATh JJIS IIOMCKA JKYYKOB IMPOCITYIIKU. Y CTPOMCTBO JIJIsi OOHAPYKEHHS CKPBITHIX KaMmep U
xkyukoB CC308plus Mumumkatop mons. s momcka OECTpOBOMHBIX Kamep, WCIOIB3YIONIUX CBSI3b IO paJHOKaHAIY,
PEKOMEHIyeTCsl MPUMEHITh TaK HAa3bIBAEMBIH HMHIUKATOP MOJsA (BUICOXAHTEpP), YJIABIUBAIONINM CUTHAI TepeaaBacMbIil
paaronepeaaTIuKoM Kamepbl. JlaHHbI TpUOOP HaYMHAET BUOPUPOBATH U MUIIATH IIPH MOSBICHUH PaJUOCUTHAJA B 30HE €ro
HaxoxaeHus. uaukarop noss + BUaoUCKaTe b WHAMKATOP MOJIs CEroAHs MOYKHO MPUOOPECTH IO BIIOJIHE JOCTYIHOM IICHE,
a pa3Mepsl TO3BOJISIOT JIETKO YMECTUTh NMpUOOp B Kapmane. Ho ecTb y JaHHOTO YCTpO#CTBa HEmpuATHAs OCOOEHHOCTh —
00JIbIIIOE KOJMYECTBO JIOKHBIX CpadaThbIBaHWM, T. K. CErOAHs MPAKTHUYECKH BCE OKYTAHO HEBHIMMOM CEThIO Pa3IHUHBIX
0ecnpOBOJHBIX CeTeil, 0COOEHHO B TOPOJCKOM depTe.



Buneoxantep mpu oOHapy>KEHHH PaJliOCHTHAlla KaMephbl MepeXBaThIBACT €T0 W BBHIBOJUT HM300paKCHHE HA DKpaH,
MOCIIe YeTo0 00HAPYKUTh YCTPOHCTBO CKPHITOTO BUICOHAOIIOICHHS HE COCTABHUT OoJbIoro Tpyaa. bonee npodeccnonansHoe
obopynoBanue. Eciu aTux npubopoB BaM OyJIeT HEJJOCTATOYHO, U BbI PEIIUTE MPOBECTH JIOCKOHAIBHBIA OCMOTp TIOMEIICHUS
W OKOHYATEIIbHO Pa3BesTh COMHEHUS MO0 BCe-TaKW OOHAPYKUTh TIIATENLHO 3aMAacKHPOBAHHYIO CKPBITYIO Kamepy, TO BaM
He00X0UMO O0JIee J0POrocTosiice 000pyI0BaHHUE:

AHaM3aTop CIeKTpa;

Henunelinpiil nokatop. Bocnonb30BaThCsl JaHHBIMHM YCTPOMCTBAMU «C HACKOKY» Y BAaC BPSA JIH MOJIYUYUTCS — JUISL UX
YCIICIIHOTO HCIOJIb30BaHUsI HEOOXOAMMO MMETh CHELMAlbHYIO MOATOTOBKY. lIpy momolnu aHanmm3atopa CIEKTpa MOXKHO
BBISIBUTH JTFOOOH, TaXke 3amu(ppoBaHHBINA palMOCUTHAI, & HETMHEHHBIN JIOKATOP OOHAPYKUT BCE JIEKTPOHHBIE yCTPOWCTBA, B
KOTOPBIX MCIOJB3YIOTCSI OCUMIIIATOPEI. Ecnu noce noncka 0eCriOKOMCTBO OTHOCUTEIBHO YCTAaHOBKH CKPBITBIX KaMep Yy Bac
0CTaJIOCh, B HE3aBUCHMOCTH OT €0 Pe3yJIbTaTOB HEOOXOJMMO OTPaHMYUTH JOCTYI MOCTOPOHHHX JIUI] B TIOMEIIEHHE, a TaKKe
PEryJISIpHO NMPOBOAUTH €TO THIATEJIBHBIH OCMOTP Ha MPEAMET IOAO3PUTENIBHBIX MM «HETPABUIIBHO JIEKAILMX» IIPEIMETOB,
KOTOpPbIE MOTYT CUTHAJIM3UPOBATh O TOM, UTO 3[€Ch KTO-TO OOKIBaj 0€3 Ballero Beaoma

3.IlpakTudeckas paboTa Ha OOHAPYKUTEIIE BUICOKAMED.
JlaGopaTopHasi paGora 1

Oo0Hapy:keHue npuOOPOB HAOJIIOIEHUSI M ONITHYECKUX NPUOOPOB

Henwb padorsi: 1. O3HaKOMIICHHE CTYJICHTOB C pa00TON anmnapaTyphl ONPEACICHUS ONTUYCCKUX MTPUOOPOB U BUACOKAMED.

2. KpaTkue TeopeTudeckue CBEICHHUS 110 IPUHIIUIIAM OOHAPYKEHUSL.

3.IlpakTudeckas paboTa Ha OOHAPYKUTEIIE BUICOKAMED.

[MpuHuun o0HApy:KeHUs1 ONTHYECKUX MPUOOPOB

Kax mpaBumo, Bce mMOArOTOBUTENbHBIE pa3Be/lbIBaTEeIbHBIE ACHCTBUS TEPPOPUCTUYECKOTO XapaKTepa BBITOIHSAIOTCS C
MPUMEHEHHEM Pa3HOOOPa3HBIX CHUCTEM HaOMoJieHHsl (ONTHKO-MEXaHUYECKUX, TEJICBH3MOHHBIX, HOYHOTO BHJICHHS W
MIPOYHX).

O,Z[HI/IM U3 HCMHOTHUX JACMACKUPYIOHIUX IIPU3HAKOB HNPHUMCEHCHHA TCPPOPUCTAMU U TNPECTYNHUKAMHU OINTHYCCKUX
HpH60pOB Ha6J'IIO,Z[eHI/IH, MMpUOC/IMBaHus U BUACHUSA SABIISICTCA UX OIITHYECKHI KOHTpPACT.

AXTHUBHOE TIpUMEHEHHUE OOHAPYKUTENEH ONTHYECKUX YCTPOUCTB JaeT BO3MOXKHOCTh YIIPEIUTh JICHCTBUSI TEPPOPUCTOB
W TPECTYHUKOB, KOTOPBIE MOTYT MPHBECTH K CEPHE3HBIM UEIIOBEUSCKHM U MAaTEpPHAJIBbHBIM MOTEPSIM W, KPOME TOTO,
MO3BOJISIET BBIMTPATh BpeMs sl o0ecliedeHusl peajbHOl Oe3omacHOCTH. JalbHOCTh OOHApYKEHUSI COBPEMEHHBIX
oOHapyXHTeNeH ONTHIECKUX yCTpoiicTB Bapbupyercs oT 100 mo 2500m.

OOHapy>keHHe ONTUYECKUX TPHIIEeIbHO-HAOIIONATENBFHBIX TPHUCIIOcOONIeHuit obecnieunBaeTcss 3a cuer dddexra
CBETOBO3BpAIICHHS WINH «00paTHOro Onuka». DTOT 3((GEeKT BOSHUKAET, KOIJIa ONTHYECKOE YCTPOWCTBO OCBEIIACTCS
Y3KOHAIPaBIEHHBIM ITYYKOM CBETA I10 OCH ONTHYECKOT0 YCTPOHCTBA MITH OM3KO K HEW M IMOKa3aH Ha puc. 2.
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Puc. 2. Ilpuann neiicTBust 0OOHAPYKUTETS ONTHIECKUX YCTPOWCTB

HpKOCTB OTPaXXCHHOI'O (CBCTOBO3BpaHIaIOHIGFO) JIyda, KakK IpaBuJIO, Ha HCCKOJIBKO IOPAAKOB BBIIIC SAPKOCTHU
I[I/I(b(i)y3HI>IX BTOPHUYHBIX UCTOYHUKOB, TO €SCTh HCIIOCPECACTBCHHO 06’I)CKTOB, TEXHUKU U MECTHBIX IMPEAMETOB. 3(1)(1)61@
6yI[CT BO3HHMKATb HC3aBHCUMO OT KOHCTPYKIUH Ipuiejga U OT TOro, 4YTO HAXOAUTCS 34 HHUM. CsoilicTBa HpI/I60pOB
IIO3BOJIAIOT O6Hapy)KI/IBaTI) OIITHYCCKOEC U KI/IHO-(bOTOHa6J'I}OI[eHI/IC, JaXXE CCJIM OHO BCACTCA M3-3a TOHUPOBAHHBIX WJIN
3CPKaJIbHBIX CTCKOJI.

B 3aBHCMMOCTH OT pemiacMoOil TaKTHYECKOW 3aJaydl CHUCTEMbl OOHApy>KEHHS ONTHUYECKUX YCTPOMCTB AENATCS Ha
CTallMOHAPHBIC 1 MOOWIILHBIE, TOPTATUBHEIE.

[Ipy ycTaHOBKE CHCTEM Ha CTallMOHAPHBIX OOBEKTAX MPEelyCMOTPEHA OpraHu3alys padOThl KaK HEIMOCPEACTBEHHO C
y4acTHEM OIlepaTropa, Tak M B aBTOMAaTH3HPOBAHHOM pEXHME, C BO3MOXXHOCTBIO OpraHM3aLUHU YIIPABICHUS
OJHOBPEMEHHO HECKOJIbKUMH KOMIUIEKCAaMH, C HAKOIUICHHEM M IepeAadell moixydaeMoil MH(opMaluy Ha ynaJeHHbIE
MYHKTBI KOHTPOJIS.

y‘-II/IT])IBaSI OTCYTCTBI/IC y CTaIlI/IOHapHI)IX KOMIIJICKCOB BHCIIIHHUX OTJ'II/I‘II/II\/'I oT CTaH[IapTHI)IX OXpaHHO'TCHeBI/I?:I/IOHHBIX
KOMILJICKCOB, HCKJIIOYACTCA WX PaHHASA HIACHTU(HKALKUSA CO CTOPOHBI TEPPOPHUCTOB, BEAYIIMX HAOIIOJCHHE 3a
00BEKTOM.

MoOupHBIE U py4YHBIE MPUOOPBI MOTYT OBITH HMCIOJB30BaHBI B KauecTBE d(P(EKTUBHBIX CPEACTB MpelyNpekKaCHUs
HamaJeHus, KaK Ha CTallMOHApHBIE OOBEKTHI, TAK W MPU OPTaHU3AIMK HAIE)KHOW JTMYHOH OXpaHbl PYKOBOAUTENEH M
0e301acHOCTH 0CO00 Ba)KHBIX TOPOJICKUX U 3aTOPOJAHBIX MEPOIPHUSTHH.

B OonpmmHCTBE CiydyaeB OOHApy>KMUTENM ONTHYECKHMX YCTPOWCTB OCHAIIAIOTCS WH(PAKPACHBIMU JIa3€PHBIMHU
W3TydaTeNsIMH M yCTpPOHCTBOM HalOmozeHus Onuka. JlasepHble wH3Mydarend MOTYT OBITh HENPEpPBIBHOIO U
HUMITYJIbCHOTO AEHCTBHAL.

B npubopax mepBoro Tuia MOIIHBIH Jla3ep HEMPEPHIBHOTO JCHCTBHUS, COBMEIICHHBINA ¢ TPUOOPOM HOYHOTO BUICHUS.
WmnynbcHBIE yCTpoiicTBa COBMEIIAIOTCS ¢ MH(PAKpaCHOH BHACOKaMEpOl M CIIOKHOW JIOTUKOM 00pabOTKM CHUTHAaIA,
YMEHBIIAIONIEH BEPOSTHOCTh JIOKHOTO OOHapyxkeHus. WHppakpacHas InasepHas TMOJACBETKA HWCIOIB3YeTCsa, B
OCHOBHOM, C IIEJIbI0 TIPEIOTBpaIlleHHs OOHAPYKECHHUSI CHANIIEPOM CpelICTB OOHAPYKEHHS ONITHUECKUX YCTPOUCTB.

Jiis 3G ¢GeKTHBHOrO MOMCKA ONTHYECKUX YCTPOMCTB, pabOTalOmMX B BHIMMOM JMalna3oHe, JUIMHA BOJIHBI Jja3epa
JOJI’KHa GBITI) MaKCHUMAaJIbHO HpI/I6J'II/I)KeHa K IJIMHE BOJIHBI OIITHYCCKOI'O Jualia3oHa, TaK KakK KOS(i)q)I/IHI/IeHTI)I
MPEJIOMJICHUS. BOJIH Pa3JIMYHOM JUIMHBI B ONTHYECKHX MPHOOpax Takxke pasinuHbl. [103TOMY HCHONB3yeTcs Jiazep ¢
mmrHON BoTHB! 700..900 M. Takoe KOHIICHTPUPOBAHHOE U3TyUYE€HHE OUYCHb C1a00 BOCTIPHHUMAETCS TJIa30M.

[Ipumepom oOHapyKuUTEIEeH ONTHUECKUX YCTPOUCTB siBisieTcs: yerpoiictBo «CITMH-2» (puc. 3.), npenHazHaueHHOE IS
JUCTAaHIMOHHOTO OOHApY)KEHHUsI ONTHYECKHMX U OINTHUKO-3JIEKTPOHHBIX CpPEACTB, NPHULENOB, IMHHOPOKYCHBIX
00BEKTHUBOB B YCIOBHUIX KaK MHTEHCUBHOI'O JJHEBHOTO, TaK U cJ1aOOro HOYHOTO OcBelleHusl Ha paccTostHuu 10 1000 M.
[Tpubop MO3BOJNISET PErHCTPUPOBATH ONTUKO-IEKTPOHHBIE CpPEICTBA HAONIOJEHUS B BHIE SPKOro Onuka Ha (oHe
MOJCTUJIAIONIEH TTOBEPXHOCTU. YTOII MEJIeHIra CPEACTB HAOMIOACHUSI COOTBETCTBYET YIUIy TOJISI 3PEHUSI CAaMUX CPEJICTB
HaOmonenus. Busyanuzanusa HaOmogaeMblX OOBEKTOB  OCYILECTBISICTCS Yepe3 BCTPOCHHBIH  3JIEKTPOHHBIN
TICEBI0OOMHOKYIISP.



Puc. 3. CpenctBo oOHapyxkeHus ontndeckux ycrporcTs «CITMH-2y»

CymiecTBYIOT IOPTaTUBHBIC YCTPOUCTBA, MPeIHa3HAYCHHBIC IS MIOMCKA CKPBITHO YCTaHOBJICHHBIX BUAEO-(POTO-Kamep
W JPYTUX CKPBITBIX ONTHYECKUX yCTPOHCTB. PaboTaroT Takue ycTpoiicTBa MO TaKOMY e MPUHIHUITY, OJHAKO HMEIOTCS
KOHCTPYKTHBHBIE OTIMuus. OHM OOHApy>KMBAIOT ONTUKY JIOOOTO THma, Aaxe ecnu ¢oroanmapaT WIH Kamepa
BBIKJIIOYCHBI, Pa0OTAIOT Ha PAcCTOSHHUAX 5...20 M, YTO BIOJIHE JAOCTATOYHO, IS TOTO, YTOOBI OOHAPYXKHUTH CKPHITHO
YCTaHOBJIEHHOE B IMOMEIEHUH ONTHYECKOE YCTPOUCTBO. B HUX MCHONB3yeTcs BUIUMBIA ONTHYECKUN TUama3oH, Jenas
HEBO3MOXXHBIM MPUMEHEHHE Pa3IMYHOTO poAa QUIBTPOB, T.K. GUIBTP CIACIAET HEBO3ZMOXKHBIM HAOIIOCHUE CKPBITHO
YCTaHOBJICHHBIM YCTPOMCTBOM.

[IpumepoM naHHOTO Kilacca YCTPOWCTB SIBISETCS OOHApPYKWUTENb CKPBHITHIX Bupeokamep «BOPOH» (puc. 4),
npefHasHa4eH Uil OBICTPOTO OOHAPY)KEHHS M OIpPEICNCHHS MECTOIOJNOXKEHHS CKPBITHIX (KaMy(InpoBaHHBIX B
pa3IuYHBIE TIPEAMETHl WHTepbepa W OAEKABI) MHUKPOBHIEOKaMep, B TOM ducie ¢ oObekTuBamMHu Tuma «Pin-holey.
Obnapyxutens «BOPOH» wucnons3yer CBETONMONHYIO TIOJACBETKY IeJei, YTO TapaHTHpyeT Oe30MacHOCTh
IKCIUTyaTallid ¥ OTCYTCTBHE BPEJHOTO BO3/ICHCTBHS Ha 4eJOBeKa (B OTIMYME OT JIa3epPHOU MOACBETKH). /lambHOCTD
oOHapy>KeHHs1 00bEKTUBOB CKPHITHIX Buaeokamep Tuna Pin-Hole (o 1 Mm) cocraBnser ot 1 10 20 meTpoB.

CpencrtBa 00HApY:KeHHMS CKPBITHIX BH/Ie0KamMep

CeroyiHsl TEXHOJIOTHH PAa3BHUTHI IO TAKOW CTEIEHH, YTO KaK TOJBKO MOSBIISIETCS HOBOE TPUCITOCOOICHUE ISl TIPOCITYIIKH HITH
CKPBITOrO BHJCOHAONIONCHUS, TaK TYT >K€ CO3/AIOTCS CPEACTBA, CIOCOOHBIE OOHAPYXKUTh W HEHUTPAIM30BATH TAKOE
npucnocoOyieHre.  YCTPOWCTBa, IMO3BOJISIIOIIUME  OOECHeYnTh O€30MacHOCTh  KakoMy-THOO  OOBEKTy, MOCTOSHHO
YCOBEPIICHCTBYIOTCS, B HUX MOSBIISIOTCS HOBBIE (DYHKIIMM ¥ BOBMOKHOCTH JUIs Oosiee 3 QEeKTUBHOTO UCTIONIL30BaHUs. To4HO
TaK e MPOUCXOTUT COBEPIICHCTBOBAHHUE YCTPOMCTB AJIsi OOHAPYKEHUSI CKPBHITHIX BUAeOKaMmep. MHOTrHe 370yMBIIUIEHHUKH
MOTPATUIIM HEMAJIO BPEMEHHM M CHJI JIJIsl CO3J]aHUsl MIPUOOPOB CKPBITOM (OTO- U BUAEOCHEMKH, a TaKXKe CIIOCOOOB HOYHOTO
Habmronenust. Kaxknelii pa3 coszmaBanach BHIECOKamMepa MEHBILEr0 pasMmepa, 4eM €€ IMPEIIIECTBEHHHIA, HO C JIyYLIMMHU
TEXHUYECKUMH XapaKTePUCTHUKaMH, Oiarojapsi KOTOPHIM YJIy4YIIalioch KadecTBO H300paxkeHHWs. B 3aBUCHMOCTH OT
MTOCTABJICHHBIX TEPE/I IITHOHOM IIeJiel, BBIAENAIOT BHIEOKaMephl IPOBOJAHBIE U OECTIPOBOIHBIE, pabOTAIOIMINE TUCTAHIINOHHO
WK Tiepearoiye n300pakeHue mo paguokaHanry. Ha ceromHsmHuii MOMEHT, 3I0YMBIIUIEHHUK MOXKET YCTaHOBHTH KaMepy



IJIe YTOJHO 3a CUMTaHHBIC CEKYHIIbI - Ha OJCXK/IC, Ha MeOe/Il, Ha CTeHAX M TaK Jajiee, a CheMKa OyAeT MPOXOIUTh HE3aMETHO
HHU 111 Koro. IToka U3BECTHO TPH METOIa, IPUMEHSSI KOTOPBIE MOYKHO 3aC€Ub CKPBITHIE KAMEPhI BUICOHAOIIOICHNS

HpI/IMeH}ICTCH HUHIAUKATOP IOJIA. 9TO0T BapHaHT IOAXOAUT B TOM CJIy4dac, KOoraa I/IH(i)OpMaLII/ISI nepeaacTcs no paguoKaHaly.

[IpuMmeHeHre onTHYEeCKNX MpHCIIOCOONeHuil. B aToM citydae ia3epHBI Tyd mpubopa oTpaskaeTcsl OT 00BEKTHBA CKPBITON
BHJIEOKaMEPBHI.

Hcnonb30BaHue 3JCKTPOMArHUTHOTO OOHAPYKUTEINSI CKPBITHIX KaMepP BHICOHAOIIOICHUS.
Pagnosoxkanusa

[Tpubopkl, ¢ MOMOIIBIO KOTOPBIX MPOBOIUTCS MOMCK CKPBITBIX BHCOKAMEP, COIVIACHO TEPBOTO CIIOCO0A SBIISIFOTCS CaMbIM
0OBIKHOBEHHBIM WHAMKATOPOM IOIs. Takue mprcIocoOIieHusT 09eHb 9acTO MCIOIB3YIOTCa Ha 3anane. OHU OMpPENeNsioT BCe
YCTPOMCTBA, KOTOpHIE pabOTalOT MO pafloKaHaTy M Ma€T BO3MOXKHOCTh WX 3abmokumpoBarh. [lomoOHBIE TexHUYECKHe
CPEICTBa, COOTBETCTBEHHO, MO3BOJSIOT OOHAPYKUTh JHINL OCCIPOBOJHBIC KaMEphl, a TaK K€ JPYrHe THIBl JKYYKOB,
KCTIONB3YIONINX PaAUOKaHAN AJI MepeIaun JaHHbBIX.

& BecnpoBoaHble Kamepbl \

Paouno »

{YHKWN

OnrTuueckoe uccjaeg0BaHue

OnTrueckre MpuOOPH HACTPOEHBI Ha (DYHKIIMOHUPOBAHHUE 110 MPHUHIUITY CBETOBO3BpamieHuss. OOBSICHATH 3TO MOXKHO TeM,
YTO BCE MPUCIIOCOOJICHUS ISl HAOIIOJCHHS U CKPBIThIC BHJICOKAMEphl B TOM 4uclie, ocHameHbl [13C-Marpuiiell Wi Ipyrum
AJIEMEHTOM O0O0JalaloNM CBETOYYBCTBUTEIHHBIM CBOWCTBOM W €CIIM Ha HErO HANpaBUTh JIA3€PHBINA IIyd, OH OTpPa3HTCS
00paTHO K OOHapyxuTeito. [Toaromy, s onpeaescHusl CKPBITOW KaMephl OCTATOYHO HAINPABHUThH JIA3€PHBIH Jiyd mpubopa
ONTUYECKOTO THIIA HAa TO MECTO, IJIe BO3MOXHO pa3MellleHa Kamepa i OyJeT 3aMeTeH OJIMK OT CBETOOTPAKAIOIETO DIIEMEHTA.
CoBpeMeHHBIE ONTHIECKHE MPHUOOPHI YCOBEPIIEHCTBOBAHBI JI0 TAKOW CTEIIEHHU, YTO MOTYT OTCEHBATh MU3IYYCHHUS, HCXOISAIINE
OT Apyrux npuOOpoB Kpome kamep. Jlis 3TuX 1ienieil B ycTpoicTBa yacTo ycTaHapiuBaroT MK-nponyckatoumii GuiabTp u
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YeTKO MMOJI0UPAIOT MapaMeTpPhI JUIS JIa3ePHOTO Jy4a.

OnTHyeckuid crrocod st OOHAPYKEHUS CKPBITBIX KaMep UMEeT Kak IMPEUMYIIecTBa, TaK U HEJAOCTaTKH. TakuM CriocoOoM
MOXHO JIETKO 3acedb JI000€ ONTHIECKOe MpUcIocobaeHune, 0yb ToO OMHOKIIb WK CHalimepckas BUHTOBKA. OTHAKO, CETOTHS
pa3paboTaHO MHOXECTBO CBETO(MUIBTPOB, CLIOCOOHBIX OTCEHMBATh CBETOBBIC BOJIHBI ONPEICICHHOMN JITMHBI.



AHanu3 IJEKTPOMATHUTHOI'O 110/

Tpernit cmocod, KOTOPBIM MO3BOJSET 3aUKCHPOBATH CKPBITHIE Kamepbl BHUIACOHAOMIONEHHS — OSTO HCIMOJIb30BaHUE
ANIEKTPOMArHUTHBIX Tpucnocobiennii (oOHapyxwureneit). UTod MOHATH KaKk OHM pabOTaOT,HEOOXOMUMO 3HATh W3 YETO
COCTOSIT caMH KaMepbl. B ocHOBHOW Macce Buaeokamep ycranoBieHa I[I3C-marpuma B ponum  (oTompreMHHKa
(mpucnocobieHre, CocOOHOE TPaHCPOPMHUPOBATH CBETOBOW CHTHAJI B 3JieKTpudeckuii). Takas marpuna (QpyHKIMOHHPYET
Onaromaps CUNTHIBATEIIO CUTHAJNIA, TO €CTh MPOLECCOPY, KOTOPBIN BIOCIEICTBUYU M CO3aeT CaM BHJICOCHTHAN. B mporeccope
€CTb OCHWUISATOP, OH 00pa3yeT M3NIydeHHe Ha yKa3aHHOW yacTtoTe. OCHWIISATOp CIocOOeH HM3NIydaTh SHEPrHIO JIMIIb Ha
MaJICHbKHE PACCTOSIHUE, HO MMEET M JPYyrHe H3Iy4eHHs, KOTOPhIE COCTOST M3 TapMOHHK TJIaBHOW dacToThl. Cpemu 3THX
TapMOHHUK €CTh TaKHe, KOTOPhIE CIIOCOOHBI OYEHb XOPOIIO MPOXOAUTH Yepe3 KOpIyC BHACOKaMephl. ECTh Takoil THn Kamep,
KOTOPBI MPOM3BOJAUT OYCHb OOJBIIOE U3TydYEeHHE HAa FAPMOHHMKAX, a N300paKCHUE 3alUCHIBACTCS B MaMsATh OOHAPYKUTEIS.
Jns Kaxa0i pasHOBUIAHOCTH KaMep MOXKET OBITh CBOWCTBEHHOE TOJIBKO ONpENeNIEHHOE M3IyYeHHE, IOATOMY OOHAPYKHTEIb
COJICPXKUT B TAMSATH OCHOBHBIC BOJHOBBIC XapaKTEPUCTUKW OOJNBIIMHCTBA BHUACOKAMEp, YTOOBI OTCEWBATH BOJIHEI,
MOCTYIAIOIINE OT CTOPOHHUX 3JIEKTPOIPHOOPOB.
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Kak »xe mpoucxomut mporecc oOHapyxeHus kamep? IlpucrnocoOneHre NpPOBOIUT aHAIM3 SIEKTPOMATHUTHBIX YacToT,
KOTOpBIE HAXOAATCS B TIEPUMETPE, U MTPOBOJANUT CPAaBHEHHE C TEMH, KOTOPBIE 3apaHee HaxoaaTcs B ero namsatiu. OOHapyKUTENb
BO BpEMSs BCETO MPOIecca JENHUT IMOJIOCY CIIEKTPa, B KOTOPOM HAXOAMTCS OCIMIUIATOP KaMepbl, Ha HEOOJBIINE CETMEHTHI,
MEJJICHHO TOBBIIIAsE YYBCTBUTEILHOCTE. llocie 4ero oOHapyXHUTENnb OMpEeeNseT, 4TO 3TO 3a YacTOTa - CKPHITOH Kamepsl
HaOMIOIEHUs] WM TPOCTO IMOCTOPOHHSS momexa. UToObl OTceYh TaKOro poja TOMEXH, 4YacTO HCHONB3YIOT JBOWHYIO
BepU(UKAIUIO M TOATBEPXKIeHUE. BcTpeuaroTcss y4acTKu, KOTOpble TPEOYIOT TIIATENLHOTO aHaim3a, ObIBaeT, MPOBEpKa
MPOMCXOANT HYETHIPE pa3a W TOJIBKO TOTJA YHAeTCd ONpEeAENUThb, YTO 3a H3IYUYeHHE - YacTOTa CIIyYalHBIX TOMEX WM
OCLILIIATOPA CKPBITOU KaMepBhl.

OcobenHocTn o0Hapy KUTe el



CerosiHsd Ha pBIHKE NPEJCTABIICH IIUPOKHA ACCOPTUMEHT BHJICOKAMEpP, CaMbIX Pa3HOOOPa3HBIX THUIIOB, OOJAJAIOIINX
HECXOJIHBIMU JIpyT C JpPyroM TEXHUYECKUMH XapakTepuctukamu. Ha Ttepputopuum Poccum waiie Bcero HUCHOIB3YIOT
Buneokamepsl PAL, Ha BTOpoM MecTe crout Kamepa turma NTSC, Bce ocTanbHBIE OY€HD PEIKO BCTPEUAIOTCS HA MPAKTHKE.
Cucremarnzanus o0pa3oB B MaMATh KaMmMephl y BCEX pa3HOBUAHOCTEH Kamep otTimudaercs. ECTh KaMmephl, B KOTOPBIX
npenycMoTpeHa (GyHKIUS (UKCHPOBAaHUS OOpa30B, YTO HAXOMATCS BO BCTPOSHHOW MaMATH BUJCOKAMEPHl. A BO MHOTHX
IPYTHUX KaMmepax 3Th o0pasbl cOpackiBaroTcs. YacToTa OCHMIUIATOPa MEHAETCS OT TEMIepaTyphl BO3AyXa B MIOMEIIEHUH U OT
AJICKTPOHHBIX COCTABJISIONIMX CaMOTO MPHUCTIOCOOICHUS. 3IIOYMBIIUICHHUKA 4acTO HCIHOJB3YHOT KaMephbl JUCTAHIIMOHHOIO
YIpaBIeHIs, B 3TOM CITydae, TI0Cje €€ BKIIOUEHHUS OHA ITPOrPeBaeTcsl U B OOHAPYKEHHOM paHee CIEeKTpe €€ y)Ke He BBISIBUTH.
To ectp depe3 HEeKHl MPOMEKYTOK BPEMEHH Kamepa MPOCTO MCUe3aeT, W BpeMs Ha ee OOHapyxeHue ObLIO 3ps MOTEpsHO.
Kornma mpoucxogut mpoiiecc OOHApYXEHHS CKPBITOH KaMepbl HAOINIOJCHUs, TO Ha JKpaHEe OOHAPYKUTENs BHICOKaMep
MMOKA3bIBAeTCA, KaKOH ypOBEHb H3IYUYEHHS] HCXOAWT OT AaHATU3WPOBAHHOTO yYacTKa, OJHWU TMPHUOOPHI HACTPOEHBI Ha
0TOOpaXKeHHEe WHTETPATHLHOTO YPOBHS N3ITyUeHHs, 2 HEKOTOPBIE IPYTHE - OTOOPaXKAIOT Ha JUCIUIee HANOOIBIIIYIO TAPMOHUKY .

BM,D,EOKaMepa B Bn,ueokarulepa B CTEHE Bn,ueoKaMepa B
rancTtyke NECTHUYHOM nnowanku KONWpoBaneHOM annapaTte

Bonpmiero pesynpraTa MO3BOISAET JOCTUYH HCIONB30BAaHHWE BTOPOrO BAPHAHTA, TaK KAK B MHTETPAIbHOM YPOBHE MOXKET
WCYE3HYTh OJIHA TAPMOHHMKA, MOMACTh B 30HY, € €€ HEBO3MOXHO 3a()MKCHUPOBATH. ITO OOBACHSETCS TEM, YTO Oyaroaaps
UHTEPPEPEHLNN HAIOKEHHS BOJH UX OTPAKCHMS 3HAUYUTEIHHO YBEIMUMBAIOTCS, @ HHOTA U BOBCE MPOIAAAIOT, U3-3a 3TOTO
WHTETPANBbHBIA YPOBEHB TIOJTHOCTHIO U3MEHSETCS, 110 ATOW MPHUYMHE MOYKET MPOU30UTH OOHAPYKEHUE CKPHITOH BUICOKAMEPHI
B TOM Y4YacTKe, Tlie ee U BoBce HeT. M omTuueckue mpucrocoOiaeHus, ¥ 3JIEKTPOMArHUTHBIE CIIOCOOHBI 3a(pMKCHPOBAThH
HaJM4ue KaMepbl B IIPOMEKYTKE HECKOJIBKUX METPOB.

Onrtuvecknii 0OHApYKUTEIb BCEX BHJIOB CKPHITHIX Kamep "®dunuH" npenHazHaueH Jisl MOWCKA CIPSITaHHBIX Kamep BHICO
HabmroneHus. C MOMOIBIO 3TOro ycTpoiictBa Brl cMokere Oe3 Tpyaa HaWTH JtoOble KaMmepbl BHE 3aBUCHUMOCTH OT HX
COCTOSIHUSI, BKJIFOUEHBl OHHM WIM BBIKIIOYEHB. OJTO MOTYT OBITh TPOBOJHBIE WM OECIPOBOJHBIE, CKPBITBIC WIN
3akamy(IUpOBaHHEIE.

OOnapy>xutens kamep "bepkyt", mpeaHasHaueH UIS MOUCKA CKPBITHIX (3aKaMy(JIMpOBAaHHBIX B Pa3IUYHBIC NPEIMETHI
WHTEpbepa) BUIEOKaMEp B HE 3aBHCHMOCTH OT WX COCTOSHHS. HaxomsTcs oHM BO BKIIIOYEHHOM WM B BBIKIIFOUYEHHOM



cocrossann. OOHAPYKHUTETh CKPBITHIX BHAcOKamep "bepkyT" MMO3BOJISET BBIABHUTH KaK TPOBOAHBIE KaMeEphl, TaK H
BHJICOKaMephI, paboTarolye o pagruokaHary (0ecIpoBOIHEIE).

JanbHocTh 00HApYKeHUs

JanpHOCTE 0OHAPYXEHHS ONTHYECKUX MPUOOPOB 3aBUCHT OT TOTO, KAKOW THUM TOJCBETKH yCTAHOBIICH - HETPEPHIBHAS WIIH
HMITYJIbCHAs; OT BO3MOXKHOCTHU HACTPOUWKHU MO JUONTPHUSAM; OT TOTO, KAKOE 3PEHHUE y YEIOBEKa, KOTOPHIM MPOBOAUT aHAIM3
MTOMEIIEHH; OT YPOBHS OCBEIIEHHSI B HCCIIEyEMOM ITOMEIIEHNH H OT MHOTHX JPYTUX (PakTOpOB.

3Kpa”H

HHIusaT10ps! pEsHMOE PadOTRl

\
\

Ceetoanom: uanyuarens OGse;\R
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K=onxa BTI0CHIR BHKTOYCHIR, Iepe-
KI0UCHIR PEARMOE PadoTel, 0T0GpaHe-
HiZ YPOBHA 33PAIA 3KKY MY IATOPOR

THe310 114 NOTKTICYEHAR BHEIIHETO HCTOY-
HHKA THTAHHZ 3APATHOIO '\‘L‘I!JOL'!CI Ba

A'HO‘IHHTCBEE(' CBETOIHOIR! NOICEETRH OLAHEH 30HE

[Ipy ncnoap30BaHUM 3JEKTPOMArHUTHBIX OOHAPYXKUTENIEH, Ha NAIBHOCTh ()YHKIIMOHUPOBAHUS IPUCIIOCOOJICHHS BIUSIOT THIL
KaMepbl U TO, KAKUM 00pa3oM OT Hee TPOUCXOAUT U3ITyUeHHE.

Ecnu xamepa oueHb ci1abo U3IIydaeT, TO €€ MOKHO 3a()UKCHPOBATh HAa PACCTOSHUU OKOJIO TPEX METPOB.

Te kamepsl, KOTOpPBIE HACTPOEHBI HA BBICOKOE M3NIyuceHHE, OOHapyKuBaroTcs B mpenenax 50 merpoB. CpenHee U3MydeHHE
MOJKHO 3aceub B Juamna3oHe 7-10 MeTpos.

B ocHOBHOM, BCe 3JEKTpOMarHUTHbIE OOHApPY>KUTEIM HACTPOEHBI Ha paboTy 1O AaHHBIM NapameTrpaM. BpemeHHble
napameTpsl U MOMCKa CKPBITHIX BUAEOKAMEpP IPU HCIOIb30BAaHUH 3JEKTPOMArHUTHBIX NMPHUCIOCOOIEHUH, 3aBUCAT OT TOTO,
KaKoe KOJIMYECTBO KaMep yXkKe €CTh B MaMsATH TaKoro NpucrocodineHus. Ha cerofHs, Bce 3JEKTPOMarHUTHBIE MPUOOPHI s
OOHAapyXeHHs KaMep HMEIOT HHIMKAIHMIO CBETa, 3ByKa M BHOpamMu. A TOHMCK CKPBITHIX BHACOKAMEP HPOHCXOAUT
MPaKTUYECKH HE3aMETHO JUTS OCTAIBHBIX JItoAel. MaKCHMaNbHO CKPHITO POUCXOAUT TOUCK MPH MTOMOIIH TPUCTIOCOOICHNUH,
MMEIOUTNX CKPBITYIO aHTeHHy. Ho, ecnu nmpoBoauTh 00HapyKeHHE, KOT/la TaKas aHTeHHA MPUJIETAaeT K YeJIOBEUECKOMY Tely,
pe3yibpTaT OyAeT NOCTUTHYT O4YeHb MEIUIEHHO, TaK KaK YyBCTBHTEJIBHOCTh AHTEHHBI Oyner Hmxe. UToObl IOCTHYb
MaKCUMAaJIBHOTO 3 QeKTa, HE0OX0IUMO MPOBOUTH TPOIIECC 0OHAPYKEHUS, KOTIa TPUOOP HAXOAUTCS Ha BBITSHYTOH pyKe H
BOKPYT OTKPBITOE NPOCTPaHCTBO. ECTh Takue Moaenn oOHapy)HUTeNel, B KOTOPBIX €CTh (DYHKIMS MOCTOSHHOIO MOHUTOPUHTA
MPOCTPAHCTBA, a €CJIM OOHApy>KeH IMOJIO3PUTEIBHBIM CHT'HAJ, TO OH INepeHanpasiseTcs Ha ynaneHHyio [I19BM, Bo3moxeH
Takxke oOMeH HH(OpMAIIMHU C MEPCOHATBHOTO KOMIBIOTEPa, UCIONb3ys o0brdHbIi mini USB-nopt, ¢ ero moMomso MOKHO
OOHOBJISITH JaHHBIE WM MIPOrpaMMHOE obecrieyeHre. DIeKTPOMarHUTHBIE ONPEIeINTeIM HAMHOTO Yallle UCTIONb3YIOTCS, YeM
ONTHUYECKHE. DTO CBI3aHO C TEM, YTO B MOCJIENHUX HE MPEIyCMOTpPEHa BO3MOXKHOCTh BECTH CKpBITOe oOHapykeHue. Ecmu
YeJIOBEK AaHaJIM3HpPYeT MOMEIIEHHUEe NpPH MOMOIIM ONTHYECKOrOo INPHUCIOCOOJICHUS, €ro TOYHO 3aMeTsiT, a IpoLecc
oOHapyXeHHs, Yallle BCEro, JOJDKEH 0CTaBaThCs B TalfHE Ul OKpYXaroIuX. Takue mpucrnocoOiIeHusl, HIOMUMO BCETO IPOYero,
TpeOyIoT OOJNBIINX 3aTpaT BPEMEHU M NpeAeTbHONH BHUMATENBHOCTH CO CTOPOHBI YENIOBEKA, KOTOPBIM MPOBOJUT IPOIECC
obHapyxeHus. Ho monokutenbHble KadecTBa Yy ONTHYECKHX NPHUCIOCOOJICHUN TakXKe MNPHUCYTCTBYIOT. B oTnuume ot
AIIEKTPOMATHUTHBIX MU PAJMOBOIHOBBIX, OHH MOTYT 3a(MKCHPOBaTh BCE BHJICOKAMEPHI, JaKe TE, KOTOPbIE Ha MOMEHT
aHaJM3a TOMELIEHMsT HAaXOIATCs BBIKIIOUeHHbIMH. Korga crout Bompoc B BbIOOpe THIa OOHApYKHUTENs, CIEAyeT 0OpaTHTh
BHUMaHUE Ha TO, B KaKOH cuTyaluu OyAeT MPOMCXOAMTH NpOLecC OOHapy)KEHHsI CKPBITHIX BHIeoKamep. Ecim Bpems
BBITIOJTHEHNS TIOMCKA M CKPBITHOCTH HE CTOJIb Ba)XKHBI, TO MOXHO MPHUOOPECTH W ONTHUYECKUH OOHAPYKUTENh, KOTOPBIA 10
LIEHE B HECKOJBbKO pa3 JAeuleBiie, YeM 3JIEKTpOMarHUTHBIA. CTOMT Tak e OoOpaTHTh BHUMAaHHE Ha YyHUBEpCaJbHbIC
O0OHapYXHUTENH, KOTOPbIE COBMENIAIOT B ce0e cpa3y HECKOJIbKO TEXHOJIOTHI OOHAPYKEHHUs, HO TaKUEe YCTPOHCTBA U CTOAT B
pasbl TOpOKeE.



YHukajabHble ocodeHnoct ""Antibug Hunter"

[Tpubop coBmemaer B cebe cpa3y naBa ycrpoicTBa. OOHAPYKUTENb CKPBITHIX KaMep M JIETEKTOp moisd. YHukanbHo! Tenepb
BaM HeT HeE0OXOJMMOCTH TPATUTh JEHBIM HAa MHOXKECTBO PAa3IMYHBIX TPUOOpoB. BaM nocTarouHo mpHOOpecTH OJuH
yHUBepcanbHbIN mpudop "Antibug Hunter".

1.C ero momomisio Brl cMokeTe TPOM3BECTH MOWCK CKPBITHIX M 3aKaMy(IIMPOBaHHBIX KaMep, a TakkKe HaWTH BCe
paaronepearIye ycrpoictea (kyukn). (OXBaThIBaeT BECh BO3MOXKHBIN JIMANa30H, HA KOTOPBIX pabOTaIOT XKYy4yKH, OT 1 10
6500 MTI'm.

2. Tonbko "Antibug Hunter" nmeer pacmypeHHBIH YaCTOTHBIM JTUaNa3oH, YTO MO3BoJsieT BaM HaiiTn xyuku, paboTaromue Ha
BBICOKMX YacTOTaX, KOTOpbIE HE OOHAPYKUBAIOTCA APYTHMHU NPHOOpaMH.

3. BO3MOXHOCTH IOJKIIIOYCHHUST HAYITHUKOB, JJISl CKPBITOTO MPEAYNPEKACHNS IPH MOMCKE 3aKJIaaHBIX YCTPOUCTB. [lpumenss
HAYIIHUKA TIPH TOWCKE XXYYKOB, CTAHOBUTCS BO3MOXKHBIM TaifHO KOHTPOJIMPOBATH CHUTyaruio. HeT i BOMM3M aKTUBHBIX
xyukoB. [Ipu BeisiBneHnn xydka "Antibug Hunter" omoBecTuT 00 3TOM TallHO, 3BYKOBBIM CHTHAJIOM dYepe3 HAayIIHUK U
CBETOBOW MHIMKanuen. Taxke MMeeTcs BOSMOXXHOCTh HACTPOHUTH CIIOCOO OMOBEIICHUSI OXHOBPEMEHHO U CBETOM M 3BYKOM
(6e3 HaymHHWKOB), B cilydae, Tlle He TpeOyeTcss CKpBITBI KOHTpoib. Hampumep, HEOOXOAMMO MPOBEPHUTH KaKOe-THOO0
MOMEIICHUE W aBTOMOOWITb Ha HAINYHE KYIKOB.

4. B03MOXHOCTb CKPBITOTO HPEAYNPEKICHNSI BUOPOCUTHAIIOM IIPH MTOMCKE 3aKJIaIHBIX YCTPOHCTB. B pesxxume oOHapykeHUs
KYYKOB PHOOpP MOKHO HACTPOHUTH Ha pabOTy TOJIBKO CO CBETOBOM M BHOpO WHAMKanuen. Uem Ommke mpuOop HaXOAUTCS K
UCTOYHHKY M3IIy4CHHUs, TEM BBIIIE YPOBCHb CBETOBOIO CHTHAja Ha INKale M BKIIOYaeTCs BHOpocHrHai. Vmeercs
BO3MOXXHOCTb OTPETyJIHpPOBAaTh YPOBEHb UYBCTBUTEIHLHOCTH JETEKTOpa B CIydae MOMEX OT PACIOJIOKECHHBIX HEMOoJAleKy
MOCTOPOHHUX HCTOYHUKOB CUTHAJIA.

5. Tpu yacTOoThI MEpIAHUS CBETOANOIOB B PEXKHMME MOMCKA KaMep. B pexxnme moucka kamep mpudop UMeeTcsi BO3MOKHOCTh
W3MEHEHUS YaCTOThl MEPLAHMSI N3Ty4aIOLINX CBETOANOA0B. DTO MO3BOJISIET OTCEATh IIOCTOPOHHUE ONMKHU, MEIIAIOLIIE OHITH
IZie )K€ Ha caMoM fefie kamepa. Hanbonee TouHO onpeaenuTs MeCTONONOKEHNE KaMephl IIOMOXKET MMEHHO 3Ta (pyHKIHA.

6. Ipyrue npenmMymiectsa npubopa.

Komnakraeie pa3mepbl 65x48x15 mm u nerkuii Bec Bcero 40 Tp. AenarOT 3TOT MPUOOP MOPTATUBHBIM W yIOOHBIM B
WCTIOJIb30BaHUH.

Hactpoiika 9yBCTBUTEIHHOCTH TTO3BOJISIET AN THPOBATH MPUOOP K PaIuo4acTOTHOMY (OHY JIFOOOTO MOMEIIICHHS.
Wnpnkarop 3apsiia akkyMyJIsSTOPHOM Oatapen.
Wupukanus paspsaa akkyMyJIsTOPHOI Oatapen.

Bo3moxHOCTB HOAKIHOYCHHA HAYNIHHUKOB. I[OHOJ'IHHT@J'ILH&H BHCIIHAA AaHTCHHA.

MeTtoapl 06HapYKeHUSI CKPBITHIX KaMep

Ecmm paHbIIC Pa3JIMYHbIC MIIMHAOHCKUE HMITYYKH B BHAC CKPBITBIX KaMC€p W MPOCIYIIHWBAIOIIHUX XYYKOB OBLIIO
MPAaKTUYECKH HEBO3MOXKHO JJOCTATh, 12 U CTOWJIA OHHU LIEJIO€ COCTOSIHKE U OBUTH AOCTYIIHBI TOJIBKO CIICLCIY)0aM U Ciry>k0am
0e301acHOCTH KPYIHBIX KOMIAHUH, TO CETOHSI HHTEPHET MECTPUT MPEIUIOKEHUSIMHU 0 MPOJaKe STHX NPUOOPOB MO BIIOJIHE
nocTynmHbIM 1ieHaMm. CIpoc Ha YCTpOMCTBAa CKPBITOTO BHAECOHAOIIOACHHS TAaK)KE HEUIYTOYHBIA, W KYIHTh TaKyl0 KaMepy
CEeroJHsI MOKET JII000M >KENAIOLIHiA, TI03TOMY €CJIM BBl MPHIEPKUBAETECh MBICIIEH «1a KTO OyAeT 3a MHOH CIEIUTh, KOMY S5
HYyXeH?», TO MOXkeTe TITy0oKo ommbaThest. CeroHs CKPBIThIE KaMephl JEIIeBbl, JOCTYITHBI M MOTYT MCIIOB30BAThCS B CAMBIX
Pas3iIMYHBIX MEIAX, JaXE JIIOAbBMHU M3 BalICro Kpyra 3HAKOMCTB, KOTOPBIX Bbl COBEPIICHHO HE 6YJICTC IMoA03pECBaTh.
Conepxanne: Kak oOHapyKUTh CKPBITYIO Kamepy?

1. Buzyanbnsrii MmeTon ['1e 1 Kak HCKaTh?



2. TexHuueckuii MeTo]] Bapuanuu skenaronmx «IoJCMOTPET» 32 BAMH MOTYT OBITh Pa3IMYHBIMH — apeH]I0IaTeIH
KBapTUPHI, KOTOPYIO BBl CHUMAeTe, «OBIBIINEY», KOTOPHIC BCAYECKH XOTIT BaM HACOJIHTh, a TAKXKE Pa3IMUHbIe KPUMUHAIIEHBIC
JUYHOCTH, JKENAroInue OOHECTH Bamly COOCTBEHHOCTh. A €CM Bac IMOCTOSHHO OJIOJIEBACT YYBCTBO, YTO 32 BaMH KTO-TO
CJICTUT, TToYeMy OBl He TIPOBEPUTH BAIIIH JOTAIKH MPaKTHIECKUM criocoboM? Kak oOHapYKUTh CKPBITYI0 MUHU KaMmepy? Kak
TOJILKO B POy BBIXOIUT HOBOE IIMHOHCKOE OOOpPYAOBAaHUE, HAXOJSATCS YMENbIBI, KOTOPBIC TYT ¢ NMPUHUMAKOTCS 32
pa3paboTKy cpencTtB ero obOHapyxeHHs. s oOHapyXeHHs CKPBITHIX Kamep BHJICOHAONIONEHHUS CETOAHS CYIIECTBYIOT
CHCIMATIbHBIC JCTCKTOPBI CKPBITHIX KaMep. Ho mis Havana Hemtoxo ObUIO OBl IPOCTO MPOBECTHU TINATEIILHBIN BU3yadbHBIN
OCMOTp TIOMEIICHHSI.

1. BusyajabHbI MeTOJ

CkphITasgs kamepa moja BemamMu Ecim y Bac MOSBWIOCH TOAO3PEHHE, YTO 3a BaMH KTO-TO CJIEIWT, TO BBl yXKe
HaBepHSKa MO03PeBaeTe U TOT0, KTO 3TO MOXKET JAenaTh. ECIIM 3T0 KTO-TO M3 Balllero OKpYKeHUs (apeHaoAaTeNu, «ObIBIINEY,
Ipy3bsi), TO B 3TOM Cllydae HCHOJb3yeMasi TeXHUKa OyJeT JOBOJIBHO MPOCTa, U OOHAPYKHUTH CKPBHITYIO KaMEpy HE COCTaBHT
0OJBIIOTO TpyAa Jaxe TpH BU3yallbHOM TPUCTAIBHOM OCMOTpPE OKPYXAaromero mpocTpaHcTBa. Ecam 310
MPaBOOXPaHUTEIbHBIE OPTraHbl MM KOHKYPEHTHI, TO MOYKHO TOBOPHTH yXKe 0 OoJiee cepbe3HOH TeXHUKE U MPOodecCHOHATBHON
YCTaHOBKE, U B TaKOM cCllydae OOHApYKHUTh KaMephl OyJeT yKe He TaK-TO MPOCTO. Takxke MPH MOWCKE CKPHITOH KaMepsl
HCO6XOI[I/IMO npeacTaBuThb, YTO KMCHHO XOTCJI YBUACTH €€ YCTAHOBIIHK — 3TO 3HAYUTCIIBHO YIPOCTUT MOUCK U CACIACT €TO
Oonee ocmbicieHHBIM. ['ne W kak uckate? Ocoboe BHUMAaHUE CJEAyeT YACIWTh CaMbIM PAaCIpPOCTPaHEHHBIM MeCTaM
yctaHoBku: Poszerkam; Jlamnam; Jlroctpam; KoMHaTHRIM pacTeHusiM; OTBEpCTUSIM IIAXT BEHTWIALMH; Pa3zinuuHbIM HIensaM B
creHax; HacTeHHbIM M HAaCTOJIBHBIM 4acaM U JAPYTUM IIPEIMETaM, B KOTOPBIE JIETKO MOXKHO BCTPOUTH YCTPOMCTBO CKPBITOIO
HaOmoeHns. HeobxoaqumMo ocMOTpeTs Bce MpeaMeThl JOMAIIHEro 00MXo/a, Jake Te, KOTOphle BBl OBl HM 3a YTO HE CTallk
MIPOBEPATH Ha MIPEIMET HAMUHNS CKPBITHIX KaMep: Msrkue urpymku; Kaurn; 3epkana; Crexna; KopoOku u mpyrue mpeamMeTs
uHTEphepa; TmarenbHO OCMOTPUTE YIibl KOMHAThl. Korja ckpeiTasi kamepa ycTaHaBIMBaeTcs MpodeccrHoHanoM, TO HaUTH
BaM ee BpsJ I YAACTCSA, T. K. XOPOIIO 3aMacKHPOBAHHYI) MUHHUATIOPHYIO OECITPOBOIHYIO KaMepy OOHAPYKUTh JOCTATOYHO
CIIO’)kHO. B TakoM ciydae HEOOXOJMMO OOpaTHTHCS B areHTCTBO IO TMOUCKY IIMMOHCKUX YCTPOWCTB, WM BOCIIOJIb30BATHCS
CHeTMaIbHBIM JIeTeKTOpoM. K yciyram areHTcTBa peKoMeHayeTcs MpruOeraTh BCEM W3BECTHBIM JIMYHOCTSIM, OCOOCHHO TeM, Y
KOTO €CTh JOMOXO3SHKH M JPYrod JIOMAITHUM TepCOHAN, TOCPEICTBOM KOTOPHIX 3IIOYMBIIUIGHHUKA MOTYT 3aIpoOCTO
paccTaBUTh CKpBITBIE KaMmepbl. B Takux areHTcTBax, Kak MpaBWio, padoTaioT Ioaw, nporreamue odydenue B DCB.
CToMMOCTh yCIYT MOBOJIGHO MPWIMYHAS, U B cpenHeM coctaBiseT 20$ 3a KB. MeTp, M 3aBUCUT OT CIIOKHOCTH TIOWCKA M
npodeccnoHanu3Ma CIelrallucTa, a ecliv ellle MOMEIIeHHE 3aBaJIeHO Pa3IMYHOro Pojia MIEKTPOHUKOH, TO IIeHa BO3pacTaeT B
pasbl. Eie onnH MOMEHT, KOTOPBI HEOOXOIUMO YUUTHIBATh — CHEIIMAIUCTHI HUYETO Y Bac He HAMIyT, €CIIH CIIeKKA BEIIETCS
MPaBOOXPAHUTEIBHBIMU OpTaHaMu, MO0 He TOJOXKeHO. UTO e MOXKHO emle NpPeANpPUHATh IS CaMOCTOSITEIHHOTO
OOHapyXeHHUsl CKPBITOH TEXHHKH BHJeoHaOmoneHus? Jlng Hadama CTOMT pa3o0paTbes, MO KaKOMY MPHHIUITY
(YHKIIMOHUPYIOT KaMepbl. ECTi 3TO aBTOHOMHBIE YCTPOMCTBa, TO BCIO HH(MOPMAIUIO OHH TEPEAAIOT MO0 OECIPOBOIHBIM
kananam: Wi-Fi; Paguokanany; ITocpenctBom cetn GSM wim 3G; Wnu ke 3anmMCBIBAlOT Ha BHYTPEHHUH HaKoNUTENb. B
ciydae 3amucu Ha SD kapTy, 4eloBeK, MOCTaBUBLINI KaMmepy, JOJDKEH BpeMs OT BPEMEHH MMETh JOCTYI K YCTPOMCTBY AJs
CHSTHSI BUJICO3AITUCEH, U B TOM CIIy4ae ero MOXHO MoWMaTh 3a pyKy. [Ipu ycTaHoOBKe OECTIpOBOJHBIX MUHH BHJIEOKaMep IS
06Hapy)KeHI/IH yCTpOﬁCTBa MOYXHO HCIIOJIB30BaTh ACTCKTOPHI I10JIA, HO}Z[O6HLIC TEM, KOTOPBIC HNPHUMCHAIOTCA JJId ITOHCKa
Pa3IMYHBIX XKY4YKOB. B cirydae, korga kamepa UMeeT BCTPOCHHBIM HCTOYHUK MMUTAaHUSA, TO HAOIFOIaTeNb TAK)Ke JTOJDKEH UMETh
K HEeW IOCTYyN JJIs MOJ3apsiiKu ycTpoicTBa. BpeMsi aBTOHOMHOW paOOThl 0OBIUHO HE MPEBBIIAeT 12 YacoB MPHU yCTAaHOBKE
3aIiCH TI0 CPadaTHIBAHUIO IETEKTOPA JIBUKCHHS.

2. Texundeckuii MeTox

B apyrux ciydasx 0e3 mpUMEHEHHUS CIEIMalbHOW TEXHHWKHU He 00oiTHch. [IpakTHuecku MO0y CKPBITYIO Kamepy
MOKHO OOHApPYKHUTh B JIOMAITHUX YCJIIOBUSAX MPHU ITOMOIIM TPUOOPOB, YIABIUBAIOIINX OJIMKH ONTHKH, TOJOOHO TOMY, KaK Ha
¢dotorpadusax nposieisgercs 3G(HEeKT KpacHbIX IJ1a3. DTH YCTPOMCTBA HAa3bIBAIOTCS BHIOMCKATEISIMHU, OHH UMEIOT MTOJICBETKY U
CHEIMANbHBIA CBETOQWIBTP, TISAAS B KOTOPBIA Tropa3fo NpoIle pPaclo3HATh OTPAKEHHBIH CBET OT JIMH3bI OOBEKTHBA.
Bunouckarenn kamep. B OoNbIIMHCTBE cilydaeB BWJIOMCKATENNM WMEIOT KPACHYIO MOJICBETKY W KpacHbI cBeTOQUIbTp,
Onarogapss KOTOPOMY BIIMSIHUE TTOCTOPOHHHMX OJIMKOB CYIIECTBEHHO CHIDKaercs. [loicBeTka MOMOOHBIX yCTPOWCTB MOMKET
paboTaTh B UMIYJIBCHOM PEXHME — sSpKas MHTrarolias TOYKa Tila3ka OOBEKTHBA MPUBJICUET BHUMAaHUS SIBHO OOJBIIE, YeM
npoctast cBetsmascsa. CTOMMOCTh TIPOCTHIX BUAoucKarenel cerogas HadnHaercss oT 2000 — 3000 p. B pOCCHICKHUX MHTEPHET



MarazuHax. UToObl HAUTH CKPBITYIO KaMepy MpH MOMOIIHM TaKOT'O YCTPOWCTBA HEOOXOJMMO BKIIIOYHTH ITOJICBETKY M TIISAS B
CBETOQHMIBTP OCMOTPETH BCE CaMble PUCKOBaHHBIE MECTA:

VYriabl MeX Iy TOTOJIKOM U CTCHAMU;
Bcro amekTpoHuKy;

Yacksr;

IIpenmeTsl UHTEPHEDA;

T'omoBkH 60ATOB M caMOpPE30B Ha MeOENH, CTEHAX, Pa3INIHBIX OBITOBBIX MPEAMETaX — KaMepa MOXKET OBITh CIIpsATaHa
TJIe YTO/IHO.

[Ipu sTOM BaxXHO AepKaTh MPUOOP KaKk MOXKHO OJDKe K TIa3y, YTOOBI HAalpaBJIeHHE JIyded MOJCBETKH COBIAAAIO C
HaInpaBlIeHUEM B3MIAJa — TOJBKO TaK BBl CMOXETE YBHJIETh CBET, BO3BpallacMblii JHH30W OObekTHBa. Brpouem, Bce
COBpEMEHHBIE BHIOMCKATENN CKPBITHIX KaMep IMOCTPOCHBI TakKuM 00pa3oM, 4To0bI X ObUIO yIOOHO NIep’KaTh OKOJIO Tiia3a —
BCEC OHU UMECIOT MUHHUATIOPHYIO (hOpMy, a CBETO(PILTP, B KOTOPBIH HYKHO CMOTPETh, Pacloyiaractcs HEMOCPEJACTBCHHO B
KOPITyCe PSAIOM CO CBETOIMOJAMH.

[TomoOHBIMEM XapaKTePUCTUKAMK 00J1aJaeT MPOCTOE YCTPOMCTBO JUIsl OOHapy:KeHus CKpbIThIX Kamep CC308+.
JleTekTop WMeeT HEOONBIIME pa3Mepbl M JIETKO yMeIaeTcs B KapMmaH. B koprmyc mpuOopa BCTPOCHO MIECTh KPACHBIX
CBETOJIMOJIOB M KPACHBIN CBETOPUILTP. Takke OH MMEET HHIMKATOP TIOJIS, U CIIOCOOCH YJIaBIUBATh U OECIIPOBOJHYIO CBSI3b —
GSM, Wi-Fi, pagunocuruai, mo3ToMy €ro npuMeHEHUE He OTPaHUYEHO 00HAPYKEHHUEM CKPBITBIX KaMep — JaHHOE YCTPOWCTBO
MOJKHO BIIOJIHE YCIIEIIHO MCIOJB30BATh JUIS MOMCKA JXYYKOB MPOCITYIIKH. Y CTPOWCTBO JJIsl OOHAPYKEHUS CKPBITHIX Kamep U
xyukoB CC308plus Mumukatop moisis. [is moucka OeCHpPOBOMHBIX Kamep, HWCIOJB3YIOIIMX CBS3b IO PaldOKaHaly,
PEKOMEHIyeTCsl TPUMEHSATh TaK HA3bIBACMBIH WHIUKATOP TONS (BUACOXAHTEpP), YJIABIWBAIOIIMN CHTHAN TepeaaBacMblil
panuonepeaTIukoM Kamepsl. JlaHHbIH MpuOOp HAYMHACT BUOPUPOBATH M MHUIIATH PU MOSBICHUN PAHOCHTHANIA B 30HE €T
HaxoxaeHus. uaukarop nosist + BUpoucKaTeab MHAMKATOP MO CErOAHS MOXHO MPUOOPECTH IO BIIOJHE JOCTYITHOH IIEHE,
a pasMepsl MO3BOJIIOT JIETKO YMECTHTh mprbOop B kapmaHe. Ho ecTh y JAaHHOTO ycTpoiicTBa HEMpPUATHAsS OCOOCHHOCTh —
00JIBIIIOE KOJMYECTBO JIOKHBIX CpabaThIBaHUM, T. K. CETOJHS NPAKTHYECKH BCE OKYTaHO HEBHIUMOW CETHIO Pa3IMYHBIX
0eCIpOBOJIHBIX CeTell, 0COOEHHO B TOPOJICKOM YepTe.

Buaeoxantep mpu 0OHAPY)KEHWH PaMOCHTHAIa KaMephl MMEPEXBATHIBAET €0 W BBIBOJUT M300paXKeHHWE Ha IKpaH,
MOCJIE Yero 0OHAPYKUTh YCTPOMCTBO CKPHITOIO BHICOHAOIIONCHHS HE COCTaBUT 00JbIIOro Tpyaa. bosee npodeccronanisHoe
obopynoBanue. Ecin aTux nmpubopoB BaMm OyeT HEAOCTATOYHO, M BbI PEIIUTE MPOBECTH JOCKOHAIBHBIA OCMOTP MOMEIICHUSI
Y OKOHYATEJIbHO Pa3BesATh COMHEHUs JIMOO BCE-TaKW OOHAPY)KHUTh TIIATEIBHO 3aMaCKHPOBAHHYIO CKPBITYIO KaMepy, TO Bam
He00X0IMMO OoJiee 0POrocTosiiee 000pyI0BaHHUE:

AHanmu3aTop CIeKTpa;

Henunelineiii nokatop. Bocnosb30BaThCs JaHHBIMYM YCTPOMCTBAMH «C HACKOKY» y Bac BPSA JIM HOJIYUUTCS — JUISL UX
YCIIEIIHOTO MCIIOIb30BaHUSI HEOOXOAMMO HMETh CHEUHAIbHYIO MOATOTOBKY. lIpum momoin aHanu3aTtopa CIEKTpa MOXKHO
BBISIBUTH JIFOOOH, JaXke 3alu(ppoBaHHBINA PalMOCUTHAJI, & HEJIMHEHHBIN JIOKATOP OOHAPY)KUT BCE JICKTPOHHBIE YCTPOWUCTBA, B
KOTOPBIX HCIOJIB3YIOTCS OCIIUIATOPEI. Eciin mocie moncka 6ecroKoicTBO OTHOCUTENFHO YCTAHOBKH CKPBITBIX KaMep y Bac
0CTaJIOCh, B HE3aBUCHMOCTH OT €r0 Pe3yJIbTaTOB HEOOXOJMMO OTPaHMYHUTDH TOCTYI MOCTOPOHHMX JIMI] B IOMEIIEHHUE, a TaKKe
PEryJsipHO IPOBOAUTH €r0 TIIATEIbHBIA OCMOTP Ha MPEAMET MOJ03PUTENBHBIX WM «HENPABUIBHO JIEXKAIIUX» IPEIMETOB,
KOTOpBIE MOTYT CUTHATM3UPOBATH O TOM, YTO 3/IECh KTO-TO MTOOBIBAJ 0€3 Ballero BeoMa

3.Ilpaktuueckas pabota Ha OOHApYKHUTENIE BUICOKAMED.



JlaGopaTopHasi padora 2-4.

Tema «Ilonck kaHaNOB yTeukH MHGpOpMamuu C NMOMOIIbLI0O HeJWHeiHoro Jgokatopa. Ilonmck m o0Hapy:keHmne
Paauo03aKIaI0K B IIOMELLeH UM

MecTto npoBeaeHus : -knacc 107

Lenp paboThl: HM3y4UTh METOABI IPOTHBOAEHCTBUS HECAHKIMOHHPOBAHHOMY CbhbeMy HH(OpMAlMU C IOMOILIBIO
panno3aKiagoK, MOJYYUTh HABBIKH MPAKTUYECKOTO UCTIONB30BAHMUS TaHHBIX METOJIOB.

3anayga:

1. M3yanTh TEOpETHUIECKUI MaTepral METOIUKNA PAOOTHI C HETMHEHHBIMHU JIOKATOPAMHL.

2. [NomyuuTs 3axanue Ha padoty (cM. [lpunoxenue ).

3. BemonauTh 3aganut Mo mouckay 3aKkiiagHOTO YCTPOHCTBA.

4. CocraButh ot4et (cM. [Ipunoxenue

OBHAPY/KEHUE IMOJIYITPOBOJHUKOBBIX DJIEMEHTOB

C IOMOIIBIO HEJIMHEMHOT O JIOKATOPA

1. OCHOBHBIE ®U3NYECKUE ITPEJAITOCBIJIKA

OCHOBHBIM (PaKTOPOM, MPETATCTBYIOIIMM UCIIOIb30BAHHUIO PAJIHOJIOKAIIMOHHOTO Me-

TO/A JUTSA CO3/IaHMUs JUCTAHIIMOHHBIX CPEICTB MONCKA HETIOBMYKHBIX MAIOPa3MEPHBIX
00BEKTOB, SBJSCTCS 3HAYUTEIBHBIA YPOBEHB MTOMEX OT OKpYy»Katoriero Gona. [Ipakruye-
CKO€ OTCYTCTBHE HETMHEHHBIX 3JIEKTPOMArHUTHBIX CBOMCTB y €CTECTBEHHOTO (oHA (TpyH-
Ta, BOJIbI, PACTUTEILHOCTH) ITO3BOJIIET PETUCTPUPOBATh TAPMOHUKH OOJTYyUaIOIIEero OIS,
BO3HHUKAIOIIUE 32 CUST HAJTMYUS 00BEKTOB UCKYCCTBEHHOTO MTPOUCXOXKICHUS, HAXOSIIHX -
sl B 30HE MIOMCKA HA TIOBEPXHOCTHU TPYHTA WITH B €T0 BEpXHEM clioe. HennHeHbIMu CBOM-
CTBaMH MOTYT 00JIaZlaTh HEKOTOPBIE TOPHBIC TIOPOIBI C BBICOKOM KOHIICHTpaIieh Gheppo-
MarHUTHBIX BKITIOYCHHH, a TAKXKe OTACIbHBIE 3aIeXKH CyIbQUIHBIX py. M3BeCTHO, 94TO y
peaNbHBIX 00BEKTOB HAMOOIBITUMI HEJTMHEWHBIMA CBOMCTBAMH 00JIaaI0T BHICOKOYAC-
TOTHBIE MTOTYIIPOBOTHUKOBEIE PATHOICTATH (TPAH3UCTOPHI, TUO/BI), & TAK)KE TOUCTHBIC
MPKAMHBIE CTAJIbHBIE KOHTAKTHI.

Takumu o0bekTaMu ABJISAIOTCS (Tabauia 1): pas3nuyHble paguoynpaBiIsieMbIe YCT-

po¥icTBa M YCTPOICTBA MPOMBIIIUIEHHOTO MITHOHAXKA, CTPEIIKOBOE OPYIKHE, O0JIOMKH CaMoO-
JIETOB W BEPTOJIETOB, TIEPEHOCHEIE PAJIMOCTAHIINY (B TOM YHCIIE ¥ BEIKJIFOYEHHBIC) U T.1.
OOBbeKkTaMu TIOMCKA MOTYT OBITh TAK)KE CIICIUAIBHBIC HEJTMHEHHBIC METKH, HCITOJIb3YEMbIS
JUTSL CKPBITOTO 0003HAYECHUS PA3INYHBIX OOBEKTOB M YUACTKOB MECTHOCTH, a TaKXKe JIF0JIei
(mampumep, criacaTeneil B TPy JHOJOCTYTHBIX MECTAX).

Tabmuma 1. OObEeKTH IONCKA B HETWHEHHOHN palioIOKaIluu

OOBEeKTHI MOUCKa Henunelineie Ob6nactu nprMeHeHus He-
3JIEMEHTHI JMHEHHOU JTOKauuu
00BEKTOB MTOUCKA (BapuaHTHI)
YcrpolictBa ayn | Il/m panuonetanu | «Hucrka» MoMeleHui oT
IIPOMBIIUIEHHOT O no moayiaropa U YKB | YcrpoiicTB kommepdeckoi
MIMHOHAXa MHUKpOTIepeiaTInKa pa3BeaKkd KOHKYPEHTOB
Buj | DoronpueMHUKH, T1/TT
€0 Pagnonerann YBY
(CBY)
MHUKpOIIepeiaTIuKa
Paguoynpasnsiembie | I1/m paguomeranu cxemsl paguo- [IpenoTBpamienne
yCTpoOiicTBa MIPHEMHUKA 1 OJI0Ka yIpaBIeHUS TEPPOPUCTHUECKUX aKTOB

COCTOSIHUEM O0BEKTA

O010MKH camorie- TouedHble KOHTAKTHI OTACIBHBIX Z[I/ICTaHI_II/IOHHOG 06Hapy>1<eHMe

TOB U BEPTOJICTOB MCTAINIMYCCKHUX OJICMCHTOB 1 | 00JJOMKOB B TPYAHOJOCTYITHBIX




006710MKOB Mex Iy coboit. O0J0oMKH | MecTax (Taira, TOphl U T.1.)
PaAMORIEKTPOHHON anmapaTypbl
CrpenkoBoe opy- Toueunsie u IJIOCKOCTHBIE | J[ucTaHmmoHHOE 00HapYKe-
Kue METaJNTNYEeCKUe KOHTAKTHI JeTaliell | Hhe TePPOPUCTHUECKUX
Y IaTPOHOB TPYHI ¢ BO3AYIIHBIX HOCHTE-
nen
IlepenocHsie pa- [/ pagmoneTany mepenaTduka, JucraniimonHoe oOHapyKeHHe
muocranimy u 3PK MPUEMHUKA U CUCTEMbI HABEJICHHUSI | TEPPOPUCTUYECCKUX  TPYII €
3PK BO3IYITHBIX HOCUTEINEH
Henuneiinbie Map- [TomynpoBoHUKOBBIE JIUoJel, | JIMCTaHITMOHHOE MapKUPOBAHUC
KepBl Harpy’>KeHHbIC Ha aHTEHHBI- ITO/I3EMHBIX OOBEKTOB, «IEPHBIX
OTpaXkaTeJH SIIUKOBY» CaMOJICTOB, yYaCTKOB
MECTHOCTM M crHacaTened ¢
3eMJTH ¥ BO3yXa

CriocoOHOCTH HENMMHEHHOTO JOKaTopa 00HAPYKUBATh PAJAHOAIEKTPOHHBIE YCTPOWCTBA OCHOBaHA Ha cleaytoriemM. JIroobie
paarolieKTpoHHbIe ycTpoiicTBa (PDY), He3aBuCMMO OT pasmepa U (YHKIIMOHAJIBHOTO Ha3HAYCHHS, COCTOSAT M3 IEYaTHBIX
IUIaT ¢ TMPOBOAHUKAMH, KOTOpBIE MPEACTABIAIOT Ui 30HIUPYIOIIETO CHTHaja JIOKaTopa Habop SJIEMEHTApHBIX aHTEHH -
BHOpaTOpoB. B pa3pblB OTHEIBHBIX MPOBOJHUKOB BKIIOYCHBI MOTYIPOBOJAHHUKOBEIE JIIEMEHTHI: ITHOIBI, TPAH3HCTOPHI,
MHUKPOCXEMBI [53].

B pesynprare obmydenuss POY 30HAMpYIOMNM CHTHAIOM Ha 4YacToTe f Ha €ro MoJyNMpPOBOAHHKOBEIX JIEMEHTax depe3
3J€MEHTapHbIE aHTEHHbI HaBoAUTCS nepeMeHHas J/(C. B cuimy HelTMHENHOTo XapakTepa BOJBT- aMIIEPHOU XapaKTEPUCTUKHU
(BAX) anementoB POV mepeMeHHBIH CHrHall BHICOKOW YacTOTHI JIOKATOpa IpETepIieBacT HEIMHEHHOE MpeoOpa3oBaHUE B
Ha0Op TapPMOHHUK, YaCTOTHI KOTOPHIX PaBHBI KPATHOMY IEJIOMY YHCIY 30HAMpYomend dacToTsl sokatopa (2f, 3f u T.1.). C
IMOMOLIBIO TEX K€ CaMBIX ITPOBOJHHUKOB MI€YaTHOM IIaThI (SHCMGHTapHI)IX aHTeHH) BECh CIICKTP, BKH}O‘IaIOHlI/Iﬁ CUT'HAJIbl KaK
Ha OCHOBHOM yactoTe f, Tak 1 Ha 9acTtoTax rapmoHuk 2f, 3f u T.1., mepeusnydaercs B 3¢up. [IpueMHHK JT0KaTOpa, MPUHUMAS
MO0y BBICHIYI0O TapMOHHKY IEPEOTPAKEHHOTO 30HIMPYIOMIETO0 CHTHAlla JIOKATOpa, yCTAaHABIMBAET HAIMYHE B 30HE
obmyuenus POV [16, 53]. Tak kak aMIUIUTyJa CUTHalla Ha TaPMOHHUKE PE3KO yObIBaeT C yBEIMUYCHHEM €€ HoMepa, TO B
HEJTMHEHHBIX JIOKaTopax B OCHOBHOM UCTIOIB3YIOT 2-10 " pexe 3-10 TapMOHHKH.

Koaddumuent npeodpazoBaHus 3HEPTUH 30HANPYIOIIETO CUT'HAJA B SHEPTUIO BBICHIMX TAPMOHUK OYECHb Mall, YTO OTHOCHUT
HEJIMHEWHBbIE JIOKATOphl K cucTteMaM OmkHero jgedcTBua. CyIecTBEHHOE BIMSHUE Ha BEIUYMHY KOA(QHUIMEHTA
MpeoOpa3oBaHUsl OKa3bIBAIOT 3HAYEHHsS] MOIIHOCTH W YacTOTHl 30HAMPYIONIETO CHTHAJA JIOKaTopa. 3aBUCHMOCTh
K03 GUIMeHTa MPeoOPa3oBaHUs OT MOIIHOCTH 30HIUPYIOIIEr0 CUTHAja B MEPBOM MPHOIMKEHHUU C TOYHOCTHIO 110 80%
MOBTOPSIET CTPYKTYpY BAX NONynpoOBOIHUKOBBIX 37eMeHTOB. CIieZ0BaTENbHO, HA IPOIECC MPEoOpa3OBaHUS BIUSET HE
BEJIMYHMHA CpemHei MOIITHOCTH, a MMHKOBAs (mmmynscHas) MOIITHOCTb CHUTHaJa [16, 53].

CamM nporiecc nMpeoOpa3oBaHus HE 3aBUCUT OT COCTOsIHUS POY: akTHBHOE (BKJIFOUEHHOE) WIIHM IMACCUBHOE (BBIKIFOUYCHHOE),
HO K03 (unmeHT nmpeoOpa3oBaHus, a, CIEAOBATENFHO, U MOIIHOCTh CHUTHAaja TapMOHHK, SBISIOTCS (PYHKIIMEH COCTOSHUS
oObekTa. [Ipu akTUBHOM pexrMe 00BbEKTa MOMCKAa MOIIHOCTh MEPEeU3ydeHHOrO Ha TapMOHMKAxX CHrHayia Bo3pactaer [53].

Hannune HenMHEHHOCTH XapaKTEpPHO HE TOJIBKO JUIS TOJIYIMPOBOJHUKOBBEIX SJIEMEHTOB PaIMO3JIEKTPOHHBIX CPEACTB, HO
KOHTaKTOB MEXIy METAUIMYECKAMHU IpeJIMETaMH C IUICHKOW OKHCIIOB Ha IOBEPXHOCTH, HANPUMEpP, PXKABBIX NPYTHEB B
J)KEIe300€TOHHBIX TUIUTAX JOMOB. Bce wmerammmueckue KOHTAaKThl, B TOM 4YHCJIE U pPXKaBUWHA, MNPCIACTABIIAIOT coboit
HEJINHEWHBIN 3JIEMEHT C HEyCTOWYHMBBIM P-N TIEPEXO0I0M, TIOCKOJIBKY OH 00pa30BaH IyTeM €CTECTBEHHOTO MPHKUMa ABYX WIIH
Oosiee moBepxHOCTEW. B u3nke momynpoBOJHUKOB MOJ00HAS CTPYKTYPa H3BECTHA KaK CTPYKTypa MeTajll-OKHUCENI-MeTalll, a
HEJIMHEWHBIA 3JIEMEHT MOJ00HOH cTpyKTypbl HasbiBaeTcs MOM-amon [53]. Ilostomy oOHapyxeHue 2-ii TapMOHHMKH B
OTPaKCHHOM CHUTHAJIE HE SIBIISICTCA AOCTATOYHBIM YCIOBUEM HAIMYMSA 3aKJIaIHOro ycrporicTBa. OTHOBpeMeHHbIN aHau3 2-i n
3-i1 TapMOHMK TMO3BOJISIET TPUONIDKEHHO TPOBECTH CEJIEKIUI0 HMX KMCTOYHHWKOB: TMOJYHNPOBOJAHWKOB POY wu npyrux
METaJUINYECKUX IJIEMEHTOB C MOJIYNPOBOAHUKOBBEIM 3(dexrom. Tonbko B pe3yibraTe MOCIeAyIOMEro o0cinejoBaHus MecTa
o0TyueHus JIOCTOBEPHO BBISIBIISIETCS 3aKJIaJIHOe YCTPOHCTBO.

Kak mpaBuio, Ha WHAWKATOPHOM YCTPOWMCTBE COBPEMEHHOTO HEIMHEWHOTO JIOKATOpa OTOOPaXKAIOTCSl OTHOCHTEIbHBIC
YpPOBHM TPUHUMAaEeMbIX CHTHAJOB Ha BTOPOM W TpeThe TapMOHMKAaX M HMX pasHuIa. VHAMKaTOpHbIE
YCTPOMCTBA pacloyiaraloTcss WM Ha NpHeMo-TiepesaroimeM Oyioke (JtokaTopbl Super Broom, "Owmera-3" wu ap.), wuim
HETMOCPEJCTBEHHO Ha  aHTeHHOW mranre  (mokaropel NJE - 4000, NR-900E, "DuBuc" wu  mp.).

B HenuHeWHBIX JOKaTOpax B OCHOBHOM HCITOJIB3YIOTCS MEpealoliie aHTeHHbI C JIMHEHHOHN Mojspu3alueil U npueMHbIe
AHTECHHBI - c KpYroBom MOJIsIpU3aIuei.



IIponukaromas riryOrHa 30HANPYIOMIETO CUTHAJIA 3aBUCUT OT MOIITHOCTH M YaCTOTHI H3IIy4eHus. BeiaencTBue yBenmuaeHus
3aTyXaHus 3JIEKTPOMAarHUTHOM BOJIHBI B Cpe/ie PACHPOCTPaHEHHS C MOBBIIICHUEM YaCTOThI 30HAUPYIOLIETO CUrHala (C pocToM
YacTOTHl HAONMIOJAETCSl OKCIIOHEH-IIMANBHBI pPOCT 3aTyXaHWsA) U BCJeACTBUE (DHM3WUYECKOW TMPHUPOABI Mpolecca
MpeoOpa3oBaHusl YaCTOTHI MOIYIPOBOIHUKOBBIMU MPHOOpaMH, CBSI3aHHOW C WX YAaCTOTHBIMU CBOMCTBaMH, M B YaCTHOCTHU C
IpaHUYHOM pabovel 4YacTOTOH, YpOBEHb MOITHOCTH NMPEOOPa30BaHHOIO OTPAKEHHOT'O CUTHAJNIA TEM BBIIIE, YEM HIKE YacTOTa
30HAMPYIOIIEro curHaia okaropa [53]. Ho amsa m3myuenwii ¢ Oosiee HU3KOH 9acTOTOM yXY/IIalOTCS BOZMOXKHOCTH JIOKaTopa
Mo JIOKAJIH3allMd MECTa HAXOXKICHHS HEITMHEWHOCTH, TaK Kak NpW NPUEMJIEMBIX pa3Mepax ero aHTEHHBI pacIiupseTcs
ee JamarpamMma HaIpaBJICHHOCTH. B OCHOBHOM B HETMHEHHBIX JIOKaTOpaxX MCIOIL3YIOTCS 9acToThl oT 600 g0 1 000 MI' [53].

IIpu BBIOOpE YacTOTHI 30HAMPYIOMIETO CHUTHATA HEOOXOAMMO YYHUTHIBATH M TOT (DAaKT, UTO NMPHUEMHUKH HEIHHEHHBIX
JIOKaTOpOB 00J1aJJaf0T BEICOKOW YYBCTBUTEILHOCTBIO, TIO3TOMY Ha YAaCTOTax MpHUeMa He TOJDKHO OBITh CUTHAJIOB IOCTOPOHHUX
PaAMORIIEKTPOHHBIX CPEACTB JJa)Ke CPAaBHUTEIHFHO HEOOIBIIOTO YPOBHA. B MPOTHBHOM cilydae HaaMdre MEMIAIONIINX CUTHAJIOB
3HAUUTENIFHO 3aTPyIHICT MPOLECC MOMCKa 3aKIagHbIX ycTpoiicTB. Hampumep, B neHTpe MOCKBBI paboTa ¢ HEIMHEHHBIM
JokatopoM "DHBUC" MOXeT OBITh 3aTpyAHEHa, TaK KakK B MOJIOCE MpHEMa OTPaKEHHOTO CHUTHAala Ha BTOPOW TapMOHHKE
(oxomo 1806 MI ) TTOCTOSTHHO paboraer MOIITHOE PamoOdIEKTPOHHOE CpEeICTBO.

[TosToMy Haunbomnee 3pPEeKTUBHO MPUMEHEHNE HEIMHEHHBIX JOKAaTOPOB, HMEIOIIUX BO3MOXKHOCThH MEPECTPOIKN paboueit
JacTOTHl B HEKOTOpOM nmariazone. Hampumep, B HenuHeitHoM sokatope Orion (NJE - 400) dbupmer Research Electronics
International (REI) mpeaycMoTpen aBToMaTHUeCKHil pekuM BeIOOpa paboueil yactora B auanazone ot 880 mo 1000 MI'm.
[Tpu 5TOM B KadyecTBe pabodell BBIOMpacTCs 4acTOTa, HA BTOPOM TapMOHHMKE KOTOPOI HaOII0JaeTcsi HAauMEHBIINH YPOBEHb
TTOMeEX.

2. TEOPETMYECKHWE OCHOBBI HEJIMHEMHOM JIOKALIUNA

AmnTenHa HenmmHeHHOTO JokaTopa (HJI) obmyuaer oOBeKT At onpeieneHns HaTnIus

B HEM DJIEKTPOHHBIX KOMIOHeHTOB. Koraa BY curnan o6mydaeT morynpoBoIHUKOBBIE CO-
eIMHEHHS (JIHO/IbI, TPAH3UCTOPHI U T.J1.), OH BO3BpAIaeTCs Ha TAPMOHNYECKHUX YaCTOTaX C
OIIpeeNICHHBIMH YPOBHSIMHU, OJ1aroiapsi HeTMHEHHBIM XapaKTepUCTUKAM COCTUHEHUS.
OnHaKo JOKHBIE CpadaTHIBAHUS TAK)KE MOTYT HMETh TIPH 3TOM MECTO, U3-3a TOTO, YTO
MecTa COeMHEHUS IBYX Pa3IMUHbIX METAJUIOB MM KOPPO3HOHHBIE METAUIMYECKUE KOH-
CTPYKIIMHU TAKXKE BBI3BIBAIOT FAPMOHUYECKUI OTPayKEHHBIN CUTHAJ BCIIEICTBHE CBOMX HE-
JMHEHHBIX XapakTepucTHK. Takue coeinHeHNs MBI OyeM Ha3bIBaTh JIOKHBIMU.

Ha puc.1 mpescraBieHbl BOIbT-aMIIEPHBIE XapaKTEPUCTHKH MTOTYITPOBOJHUKOBOTO U
JI0)KHOTO COCMHEHUIA.

[ I

Puc.1. BonpT-ammiepabie XapaKTEPUCTHUKH MOTYIIPOBOTHUKOBOTO U JIOKHOTO COSIMHEHUI
W3-3a pa3nnuus B HETMHEHHBIX XapaKTEPUCTHKAX ITOJIyIIPOBOJHUKOBOTO U JIOKHOT'O
COEJIMHEHWH, OTKJIMKHU 2-# W 3-i TapMOHKK OyyT MMETh Pa3InYHyI0 HHTEHCUBHOCTH. Korma
HJI o6myuaet noiaynpoBOAHKK, OTKJIMK Ha BTOPOM TapMOHMKE CHIIbHEE, YeM Ha 3-eid. [lpu
00JTyueHHH JIOKHOTO COeIMHEeHNUsT HaOtojaeTcst oopatHbiid 3@ dekT: oTKIMK Ha 3-el rap-
MOHHKE CHJIbHEE, UeM Ha 2-0M.

THREAT CORROSIVE

Puc.2. CpaBHeHue ypoBHel curaaioB 2-oi u 3-eif rapMoHuK npH padote ¢ HJI



(creBa - IOJYTIPOBOAHHUK, CIIPaBa - JIOKHOE COCAMHCHIE)
Ha ocHOBe HaKOMIEHHBIX SKCIIEPUMEHTAIBHBIX U (PH3MYECKHUX MPEACTABICHUH MPO-
1ecc HaOMIOJCHUS B YCIOBHAX HEIMHEHHOW JIOKAIIMM TMOJHOCTBHIO AHAIOTHYCH TPAAWLMOHHOW JIOKAIMU JUIS CITydas
HaOIMI0AeHNSI 0OBEKTOB C aKTHBHBIM OTBETOM B PEKHME OIO-
3HABaHUS, pu 3TOM ypaBHEHUE HEIMHENHON panuoIoKanuu Oyzer HAMETh BU] [1]:
P. .G G A X2

_ ML ML Npp 5 <
P (@rr)? N

HOpp,

Gy &(®P, ) K (@K, (@), (1)

rae P, — MOIHOCTL OTKJINKa o6bekTa Ha N-fi rapMOHIKe B MeCTe pacIio-
np

JOXKeHHuA l'IpHéMHOﬂ AHTEHHBI JIOKATOpaj P — MOULIHOCTb H3JIyYE€HHA

H3A
2

noxatopa; G, — Koa(ppUITHEHT yCHIISHHS 3Ty Yalolled aHTeHHbI JIOKaToPa;
G, — xoadPuIINeHT yCcuIeHHs IPHEMHON aHTEHHBI JIoOKaTopa Ha N-i1
unp. ‘
rapMoHuKe; A = ¢/f — JI1Ha BOJIHBI H3JIy4YeHHs JIOKATOpa (3KBUBaJIeHTHA
9acToTe, Ije ¢ — CKOpOCTh cBeTa, f — 9acToTa M3JIydYeHHs JOKaTopa);
r — paccrosHue 10 06bekTa; N — HOMep IpHHHMaeMOIl JOKaTOPOM
rapmoHuKkH; Gy, — K03 DHUIINEHT yCHIeHNs 3KBUBAaJeHTHOH IIPHEMHOIT
np.
AHTeHHBI HEJIMHEHHOTO 06beKTa; G,  — K03 pHUIIHEHT yCHIIeHUs
H3L

SKBHBAJEHTHOH H3JIYYAIOIIEeH aHTeHHbI HeJIHHEHHOTO obbexTa;

Kl((o) — YacTOTHO-3aBHCHMBIN Ko3¢UIHEHT 3aTy XaHHs 30HAHPY IOIIETO
CHTHaJla JIOKaTopa B Cpejie paclpoCTpaHeHHsd;

KJ(mN) — YacTOTHO-3aBUCHMBIN K03d D HITHEHT 3aTyXaHHs CHTHaIa
N-it rapMOHHKH OT 06beKTa B cpelie paclipOCTpaHEeHUs;

E (o, P

rapMOHHKH, I\'OTOPbIﬂ, KakK 6)",!1‘:’T IMOKAa3aHO HHJKe, 3aBHCHT OT YaCTOThbI

) — koapPULIHeHT HelHHeIHOTO NpeobpazoBanus nnsa N-#

nIL

H MOINHOCTH H3JIYYEeHHA JIOKAaTOpa.
Anamm3  Belpaxenwms (1) TOKaspBaeT, YTO

MOIIIHOCTh Ha TapMOHUKaX, U3Iydaemas
00BexToM (a 3HAYUT U 3(H(HEKTUBHOCTh OOHAPYKEHHS TIPH MTPOUYHUX PABHBIX YCIOBHUSAX ),
pacTeT IpU yBETWYEHUH MOITHOCTH M3ITyueHHs JIokaTopa PU3I.., CHUKEHHHU 4acTOTHI €ro
n3nyueHus T u Homepa npuHIMaemoit rapmorukd N. Kpome Toro, 4em HipKe 4actoTa u3-
Jy4eHUsl IOKaTopa, TeM MEHBIIHE 3HaYeHHsI UMeIoT K03 pummentsr 3atyxanus K1, K2,
YTO TAKXKE BEAET K YBEJIMICHUIO MOITHOCTH CUTHAIA OT OOBEKTa.
CyuiecTBeHHBIM OTJIMYMEM HEIMHEHHON JIOKAIMU OT KJIACCHYECKOT0 HAOOACHUS
(oOHapy xeHus) 00LEKTOB C AKTUBHBIM OTBETOM SIBJISICTCS IPSMOE MPEOOpa30OBaHUE I1a-
JaromIe Ha OOBEKT SHEPTUHU 30HANPYIOIIETO CUI'HAIA B 3HEPTHIO BBICIIMX TAPMOHUK.
B cBs13u ¢ 3TMM MOZAETH PaIoIOKAMOHHOT0 HAOMoAeH!Us (0OHApYKEHNUs) B yCJI0-
BUSIX HEIMHEWHOMW JIOKAIIMK MOXKHO KJIAcCH(UIIMPOBATh KaK HAOJIOIEHHE C IMOTyaKTHBHBIM
OTBETOM, YTO CBSI3aHO C OTCYTCTBHEM MOTPEOICHUS 3HEPIHH OOBEKTOM OT CIIELHATIBHOTO
ucTouHuka nmutanust. OcCOOEHHOCTSIMU €ro SBIISTIOTCS OUeHb Majoe 3HaueHue koddduiu-
eHTa HenuHerHoro mpeodpazoBanus (EN << 1) u 3aBUCHMOCTH €r0 OT YaCTOTHI i MOIITHO-
CTH 30HIUPYIOLIET0 CUTHAJIA JIOKATOopa.
OmnpenenuM NOHATHE HETMHEHHOTO 00BEKTA.
HenunelHbiM 00B€KTOM Ha3bIBaeTC OOBEKT, 00110 HETUHEHHOM BOJIBT-
amnepHoit xapakrepuctukoil (BAX) (puc.1). K Hum otHOCATCS AMOABI, TPAaH3UCTOPBI, MUK-
pOCXeMBl, KOHTAaKThI MeTaiu-okucen-metam (MOM-auon). K mpocreiimemy HecTaOmib-
HoMy MOM-110oay OTHOCHTCS M KJIacCU4ecKas JBYOKHUCH JKeJle3a - pykaBunHa. Crienualb-
HO co3marabple MOM-nuoas! 10 cepeanHbl 60-X TOI0B UCIIOIB30BANCH KaK JETEKTOPHBIC
OBl CAHTUMETPOBOI0 U MIJIJIMMETPOBOT'O IHAINIa30HOB.
7
BAX nro6oro HeTMHEHHOTO JIeMEeHTa pasiiaracTcs B psn Teiopa B BUAE alpoOKCH-
MUPYIOLIETO CTENEHHOT0 MOJIMHOMA. Toraa BEIXOAHOM TOK Ha BO3JIEHCTBHE FTApMOHUYECKO-
T'0 BXOJIHOT'O CHTHaja OyleT UMETh BH/I:

i (1) =i, + O (t) +Be (t) +
+ye(t)+.... (2)

e is(t) - BXOJHOM CHTHA HA HEMHEHHOM DJIEMEHTE
U3 (2) cnenyer, uto 3a cuet HenmuHEHOCTH BAX B BRIXOZHOM CHTHAJIE 3a CUET Jie-
TEKTUPOBAHUS TOSBIIICTCS IOCTOSIHHAS cocTaBisttoniast €0, OCHOBHAsi FTApMOHHKA C aM-



TUTUTYJION, YMHOKEHHOH Ha KOA((GUIMEHT a ¥ BBICIINE TAPMOHHKHA OCHOBHOM YaCTOTHI,
aAMIUTATYJIBI KOTOPBIX MPOTIOPIIMOHATBLHBI COOTBETCTBYIOIIMM KO3 durrentam. Omnpene-
JIUM (PU3UIECKOE TOHATHE 3THX Koadduimentor. U3 [6] ciieayeT, 4To a €CTh KPyTH3HA
BAX B paOoueii Touke.

di
=
de e=E,
1 di 1 do

B - ’ =

2! dZ% e=E, 2! de e=E

d*a

’Y: . =

1
31 d le=g, 3! d% le=pg

Koaddummentsr [, Yy SBIMIOTCS COOTBETCTBEHHO TEPBOH H  BTOPOH
MIPOU3BOJHBIMU
ot kpytu3Hbl BAX B paboueii Touke EO.
BonbmMHCTBO MOTYyNPOBOIHUKOBBIX TIPHOOPOB, UCTIONB3YyEMBIX B PaHOAIEKTPOHHBIX
YCTPOHCTBaxX cheMa MH(pOpMaLMU - TPAaH3UCTOPHI, IUOIbI, MUKPOCXEMBI, 00J1a1at0T Xa-
paxKTepucTUKaMK, OJM3KUMH K KBafpaTHYHOH. UTo KacaeTcs ectecTBeHHBIX MOM-11o10B
- P’KaBBIX YacTell MeTajula WM UX KOHTAKTOB, UACHTHMUKAIUS CTPOUTCS Ha TIPEATIONONKE-
HUU KyOmdeckoi 3aBucuMocTé nx BAX, koryia B (2) OTCYTCTBYIOT ITPOU3BOIHEBIE YETHOTO
nopsiaka. JlaHHoe mpeamnonokeHne He MeeT o/ cO00H (pU3MUecKIX OCHOBAHHIA, 10-
CKOJIBKY JaK€ UCKYCCTBEHHBIMU TEXHOJIOTHYECKUMHU IPUEMaMHU HEBO3MOXKHO CO3/1aTh
ujeanbHbIe KBaAPATHYHYIO MM KyOudeckyro 3aBucumMoct BAX.
EcTecTBeHHBIN KOHTaKT ABYX METAJUIOB WM PKaBUMHA MPECTABISIIOT COOOH d1e-
MEHT C MEXaHHYEeCKH HeCTaOMIHHBIM “P-n IEPEeX0 oM™, a CIIeIOBaTENIFHO U C HEeCTa-
ownpHOM BAX, KOTOpas B JAHHOM Cllydae CHJIBHO 3aBUCHUT OT BCEX HapaMETPOB OKPY-
Ao Cpepl, YTO AaBTOMATHYECKH BEAET K TAKOil e YyBCTBUTEIILHOCTH K BHEIIIHUM
napaMeTpam U KPYTU3HBI U OCTaIbHBIX €€ MPOU3BOIHBIX.
AddexT 3aryxanus
BonbImMHCTBO CHIEIAaTMCTOB OCHOBBIBAIOTCA Ha "d(deKTe 3aTyXaHus" IpHu pacmo-
3HaBaHUH TIOJTYIPOBOJHUKOBOTO H JIOXKHOTO COEAUHEHUS. DTOT d3PPEKT MPOMILTIOCTPUPO-
BaH Ha puc.3. Ecnu BbI ciymiaeTe JeMOLyTMPOBaHHBIN ayANOOTKIMK OT HACTOALIETO 110~
JYIPOBOJHMKA, TO 110 MEpe NPUOIMKEHNS K HEMY aHTEHHBI YPOBEHb LIIyMOB Oy1eT 3Ha4YH-
TeJIHHO MOHMXKaThbcd. 1 HanpoTuB, Mo Mepe yJalleHus OT HeTo YpOBEHb IIIyMa HAaYHET BO3-
pacTaTh U IOCTEIIEHHO BEPHETCS] K HOpMaJIbHOMY. JleMOoayInpoBaHHbINA ayMOCUTHAT
JIOCTUTAET HAMMEHBIIIET0 3HaYeHHsI HEMTOCPEICTBEHHO HaJ MOJIYTIPOBOTHUKOBBIM COEIIH-
HEHHMEM M YBEJIMYUBAETCS 10 HOPMBI B CTOPOHE OT HETO.
[Ipu npubmxernn anreHasl HJI K 10XkHOMY CO€TMHEHHIO, ayJUOIIYM MOXET yCH-
JUTHCS U JJOCTUTHYTH CBOETO MaKCHMaJIbHOTO 3HAYEHHSI HETIOCPEJICTBEHHO Ha/l HUM WJIH B
HEKOTOPBIX CIIydasix cierka ymeHsIuThes. 1lo mepe ynanenus anrenus! HJI aynuonrym
BEpHETCA K OOBIYHOM HOPME.
YpoBeHs ayuolnryma
®dynnamenrtanbHas Teopus "¢ dexTa 3aTyxanus" JOCTaToOYHa MPOCTa.
Ecnu HJI uznyyaet HeMO 1y IMpOBaHHBIN CUTHAJI, TO CUTHAJ OTKJIMKA HA YaCTOTaX
TapMOHUKH Takke OyeT HEeMOIYJIMPOBAaHHBIM M OyaeT HaOmoAaThCs 3G GEeKT 3aTyXaHusl.
Aynno nemoayssius, Heodxoaumast st "addekTa 3aTyxaHusn" MOXKeET ObITh peain-
3oBaHa Kak B HJI ¢ HempephIBHBIM Tak M ¢ UMITYJIBCHBIM H3IydeHHeM (00 3ToM OyZAeT cka-
3aHO Jajee).
CymectByeT HeCKoabKo Mozeneit HJI poccuiickoro mpou3BoACTBa, B KOTOPBIX pea-
nm3oBaH pexkuM "20K", koTopeiii oOcHOBaH Ha "3(dekTe 3aTyXaHus" 1 UCTIONb3YeTCs KaK
crnoco0 pacro3HaBaHUs TUIIOB COSAMHEHUN. BONBIIMHCTBO JIOKHBIX COSAMHEHHH JIETKO
pacrno3HaroTcst mposBisist "3 dexT 3aryxaHus'".
B HJI «Katpan» ucnonbs3yercsi 0ObIYHAs YaCTOTHAS MOLYJISIIMS HETPEPBIBHOTO U3-
JIyYSHHUSI, 9TO sABJIsIeTCs 00siee 3((HEKTUBHBIM CIIOCOOOM, HCITOJIB3YIOMIUM "3 EKT 3aTy-



xanus".

Bo3MoxHocTH TpuMeHeHus ayanoaemonyisuuu B HJI

[Tpu npumenerrn HJI B TOMCKOBBIX MEPOTIPUATHIX BO3MOXKHO HE TOJIBKO OOHApYKe-

HUE AJIEKTPOHHBIX YCTPOUCTB, HO ¥ UX KIacCU(UKAIMA PU IIOMOIIHN ayAHO JIEMOAYIISIHH.

Tak, Hanpumep, Ipy OOHAPY>KEHUH HEKOTOPBIX 3aIIMCHIBAIOIINX YCTPOUCTB, MOKHO YCIIbI-

aTh ayJlMo CUTHAJ 3amuchIBaroliel rojgosku. bonee Toro, ecnu HJI naer xopomryto ay-

JUOAEMOIYJISILMIO, TO 3a4acTyI0 BO3MOXHO MPOCITYIIMBAHNE CHHXPOHU3UPYIOLINX UM-

IyJbCOB NPH 0OHApYy>KEHUU BUIEOKaMep. Mcronp3ys 9acTOTHYIO AEMOTYIISIINI0, HHOTAA

BO3MO’KHO MPOCTYLIaTh XapaKTEePHbIE ayAH0 CUTHAJIBI B JJIEKTPOHHBIX YCTPOICTBAX, BO3-

HHUKAIOIIUX U3-3a (ha30BbIX cABUIOB. I103TOMY, OU€Hb BaXKHO UMETh JOCTATOYHBII OIBIT

pabotsl ¢ JIH myig pacno3HaBaHHS 3JIEKTPOHHBIX YCTPOHCTB MO XapaKTEPHBIM ayJHO CHT-

HaJaM.

Kpowme Toro, mpu oOHapyKeHHH JIOXKHOTO COEAMHEHUS, MOKHO 0e3 0coboro Tpyna

OTIIMYUTH €T0 OT MOJIYIPOBOJHHUKA, MPOCTYLINBAs IEMOIYIUPOBAHHBIN ay10 CUTHAN U

OJHOBPEMEHHO MPON3BOs HAa HETO (PU3N4YeCKOe BUOPALIOHHOE BO3/IEHCTBHE, TIOCTYKHU-

Bad IO CTEHE KYJIaKOM MM PE3UHOBBIM MOJIOTKOM. JIOXKHOE COeIMHEHUE OTpearupyeT Ha

MoJ0OHOE BO3JICHCTBIE TPECKOM B HayITHUKaX. YHCTBIM MOTYNPOBOIHUK MTPU 3TOM OyAeT

"Mon4arts".

Hcnons3zoBanue FM-MOyIMPOBaHHOTO TOHA 3HAYUTENBHO PACIIAPSAET IPOCTPAHCT-

BEHHBIN quama3oH ooHapyxeHus HJI, B Tom ciydae, eciu ero IpueMHBINA TPaKT 001a1aeT

Ka4eCTBEHHBIM ayJHOAEMOIYIISITOPOM U XOPOLIEH H30JSIIUEH OT NepeAaroLero KaHaa.

OpHako, 3TOT PeKUM TOHAIBHON MOAYIISILIY HE TMO3BOJIIET PAa3IndaTh MOIYIPOBOAHUKH

OT JIOXKHBIX COEIMHEHUIA.

NmnynscHOE WK HeNpephIBHOE U3TYUYEHHUE.

B 3aBrucuMocTH OT pexxrMa U3Ty4deHHs] HeTMHEHHBIE JIOKATOPBI AEJISAT Ha JIOKATOPBI C HEMPEPhIBHBIM U UMITYJIbCHBIM
U3ITy4YECHUEM.

OueBuHO, YTO YeM BBIIIE MOIIHOCTh HM3IIyYCHHs JIOKATOpa, TEM [IIy0)Ke MPOHMKAET dSJIEKTPOMAarHUTHAs BOJHA B
00JTy4aeMyro TOBEpXHOCTb, M T€M OOIBINE BEPOSTHOCTh OOHApPYKEHWS TMOMEUIEHHONW B CTeHy 3akiankd. Ho Oounbrias
MOIITHOCTh ~ HM3JIy4YeHHS Ha  BBICOKMX  YacTOTaX OKa3blBa€T BpEeAHOE BO3JAeicTBHE Ha  omepatopa [53].

s oGecriedenust ero 6e30MaCHOCTH MaKCHUMaIbHAsI MOIIHOCTh M3JIyYeHHS JJOKaTOpa B HENPEPHIBHOM PEXXHUME HE JOJKHA
npeBbIuath 3... 5 Bt [53]. [Ipu uMiynbcHOM peXUME MOIIHOCTE B uMitysbce aocturaetr 300 BT, onHako, cpeaHsisi MOIIHOCTh
oueHb Mana. Hampumep, B nokatopax cepun "Llukion" MakcuManbHas cpefHssi MOmHOCTh coctaisieT 0,12 BT, a mokarope
"OkraBa" - oT 0,45 Bt pi(y] 1,5 Bt [53].

CoBpeMeHHbIe HETMHEHHbIE JTOKaTOPhl UMEIOT BO3MOYKHOCTh M3MEHEHHUSI MOIIHOCTH 30HMpYIolIero curnana. Hampuwmep,
B okaTtope NJE - 400 (HenmpepbIBHOTO M3IIydeHHUs) MOITHOCTh peryiupyercs B npeaenax ot 10 MBt no 1 Bt, B Super Broom
Plus (menpepriBHOTO M3MydeHus) - ot 1 MBT 1o 3 BT, a B nokarope "Luxinon-M" (umnynbcHbIi) - ot 80 1o 250 Br. [Ipudem B
HEKOTOpBIX JIoKaTopax (Hampumep, B Super Broom Plus) MomHOCTE w3NedeHUs] ycTaHABIMBAaeTCS (CHHXKAETCs)
aBTOMAaTHYEeCKH B 3aBUCUMOCTH OT MOIIHOCTH CHTHajJa, NPUHMMAaeMOro Ha BTOPOM TapMOHHKE, M TEM CaMbIM
MpeIoTBpaIaeTcs neperpyska MIPHEMHUKA.

[IppeMHUKE HENTWHEWHBIX JIOKATOPOB C HENPEPHIBHBIM H3IyuY€HHEM HUMEIOT 4yBCTBUTeNbHOCTh -120 ... 145 nb, ¢
umnynbcHbIM - 110 ... 120 gb u o0ecneunBalOT JadbHOCTh OOHAPYKEHHUS MOTYMPOBOJHUKOBHIX 3yeMeHToB 0,5 ... 1 M
Oosiee. MakcumanpHas riryOnHa OOHapY)KEeHUsI 00BEKTOB B MaCKHPYIOIIEH cpe/ie (CTPOUTEIbHBIX KOHCTPYKIIHSIX) COCTABIISIET
JecaTkd caHThMeTpoB. Hampumep, nokartopel cepun "LlukioH" 0OHapyXMBalOT pPaIUORIEKTPOHHBIE W3JENUS B
KeNe300eTOHHBIX CTeHaX TONMIIMHOM a0 50 cM, B KHPOHYHBIX M JEpeBAHHBIX cTeHax - 1o 70 cm [53].

B OonpImmHCTBE COBpEMEHHBIX JIOKATOPOB MCTIONB3YIOTCS IPUEMHHUKH C PETYIHPYEMOM YyBCTBUTENBHOCTHIO. Hampumep, B
HEJIMHEHHOM JIoKaTope "ODHBUC" NMana3oH peryJMpoBKH YyBCTBUTEIBHOCTH HpUeMHHKA cocTaBiseT 45 nb, a B NR-900E -
50nb.

TouyHOCTb ompeneneHuss MecToHaxoxaAeHus POY cocraBiser HECKOIBKO CAaHTUMETPOB (HampuMmep, B JIOKaTopax
"PomHuk" u "Hukmnon" - 2 cM).

Pannonokaropsr «Pomauk-I1IMy, «llepexom», «DHBHC», Super Broom u ap. o0ecmeyMBaIOT MOMOJHUTEIHHBIA PEKUM
MPOCITYIIMBAHNASA MOJYJIHPOBAaHHBIX CUTHAJIOB JIOKATOpPa, OTPAXKEHHBIX OT MOJYNPOBOJHUKOBBIX 3JIEMEHTOB 3aKJIAJOK.
[Tpuniun MOJTYJISIITUA aHaJIOTUYEeH MOJTYJISIITUN npu BBICOKOYACTOTHOM HaBSA3BIBAHUU [57, 62].

CoBpeMeHHbIe HeTMHEWHbIE JIOKaTOPBI IMEIOT HEOOJBIINE pa3Mephl, BEC U MO3BOJISAIOT paboTaTh Kak OT AIIEKTPOCETH, TaK
u oT ABTOHOMHBIX HMCTOYHUKOB MTUTaHUS (aKKyMYJISITOPOB).



Hampumep, y HenmuHeiHOTO JToKaTopa "Omera" Bec preMO-TIepeIaroIiero 0JI0Ka COCTaBIsET 2 KT, @ aHTEHHBI CO IIITAHTOM
- 0,8 kr. Bec Henuneitnoro nokaropa "LlukinoH-M" B ynakoBke (keiice) - 5,5 Kr (Iipy 3TOM BeC IpUeMO-TIEpeJaromero 6Joka
coctapisier 1,2 xr). Y HemuHerHoro Jokaropa Orion (NJE - 400) nmpuemo-miepenaroniii 070K W aHTEHHA 3aKpEIUICHBI Ha
OJTHOM TEJICCKONMUYCCKOU IITaHTe, ¥ 00NN BeC KOHCTPYKIMK HE mpeBbimaeT 1,8 kr. 11 yao0cTBa paboThl B 3TOM JIOKATOPE
HCIIONIB3YIOTCS OecrpoBOAHbIC nH}ppakpacHbie HaYIIHUKH.

Psn 3akmagHpIX ycTpoicTB BhIMONHAIOTCT 1o MOII- TexHomornu, B SKpaHUPOBAHHBIX Koprmycax. lloaTomy wx
oOHapyXeHHe JTaKe C MCTONb30BaHHEM HEJIMHEHHBIX JIOKATOPOB 3aTPYAHEHO, TaK KaK YPOBEHb MEPEU3TyUYECHHBIX CHUTHAJIOB
Ha BTOPOM U TpeThel rapMOHUKAaX HE3HAYUTEJIEH.

BonmpmmacTBO MOmeneit HJI, mpom3BoAMMBIX B MHpE, HCIONB3YIOT HempepsiBHOe u3inydeHune (CW), T.e. m3iydaror
HETPEPHIBHBIA y3KOMONOCHBIN curHan. OnHako cymiectBytoTHJI, KoTopbie paboTaloT B UMIYJIBCHOM PEXHME, YTO JACT PSiI
npenmyiiects. OIHO W3 HHUX - MEHBIIEE MOTPEOJeHHEe TOKa aKKyMYJSTOPHBIX OaTapeil mpu Xopomied KOHCTPYKIIHH
nepeaatynka. TakuM oOpa3oM, NIPUEMHUK MIPUHUMAET CUTHAIBI C YacTOTOH, MPUEMIIEMON Jisi BOCTIPHATHUS 4EJIOBEUYECKOTO
cllyXa W 3pEHHus, B TO BpeMs Kak IMepelaTUUK BBIKIIOYAETCS Ha 3HAYUTEIbHBIE WHTEPBAIbl BPEMEHHM. OJTO MO3BOJISET
YMEHBIINUTE Ta0apUTHI U SJHEPTOEMKOCTh aKKyMYJISITOPHBIX OaTapeil u NCTOYHUKOB MuTaHus. Kpome Toro, A7 MCTIOIB30BaHUS
a¢dexTa 3aTyxanus, onucaHHoro Beie, HJI HempepsIBHOTO M3imyueHHs 0053aTeNbHO AOJKEH UMETh BBICOKOKaYeCTBECHHBIC
MaJIOIIYMSIINE YCUIUTETN B MPUEMHOM TPaKTe€ M XOPOIIWH JEMOMYNIATOp Ui oOecredeHus KadecTBeHHoro aynwo. Eme
OJTHUM METOJOM ayAMOAEMOAYJISIIIMHA CUTHAJIOB SBISETCS MMIYJIbCHOE M3IydeHHE. Eciu yacToTa ciefoBaHUS MMITYJIbCOB
BBIIIC IMOpOra 4aCTOTHOI'O Juanai3oHa CJIbBIIIIHMMOCTH, TO B 3TOM Cily4dac IJId Ka4eCTBEHHOM ACMOAYJIIIUKU ayJuO CHUI'HaJIa
JoctatoyHo npocteitiero AM nemonynsaropa.He umeeT 3HaueHus, Kakod TUI U3Iy4eHUs ucnonb3yeT HJI uMnynbcHbI niu
HEMNPEPBIBHBIHM, €CJIM OH NMPOCT B oOpallleHuH U oOecrieunBacT xopouyw ayauo nemonyisiuio. HJI «Katpan» mossosser
npocinymate AM u UM ayauno, UCHojap3ysl UMIYJIbCHOE W3JIyYEHHE AJIA aMIUIMTYOHOW AEMOIYJSLHMUA U HENPEPBIBHOE IS
YaCTOTHOM, YTO MAaKCUMAIBHO UCTIONB3YeT "IPQeKT 3aryxanus'.

Baxxuno monumats, uto npu padote ¢ HJI umerot mecto 2 mporecca:

1. O6HapyXeHNe HeTMHEHHOTO COCTNHEHYISL.

2. Pacnio3naBanue tumna coequHeHus (TIOTYMPOBOIHUK HIIH JOKHOE).

[Tpu paboTe noKaTOp JOKEH UMETH HE TOIBKO 3HAYNTEIHHYIO JAIHOCT O0HApY-

JKEHWSI, HO ¥ BO3MOYKHOCTB PETYJIMPOBKU €r0 OCHOBHBIX MTapaMeTPOB (KaK MpaBUIIO MOIII-

HOCTB M3ITy4YCHUS WITH, KaK B ciiydae ¢ «KaTpanom» ypoBeHb HHTETpaluu HUQpoBoii 00-

paboOTKH CUTHANA) 7S TOCTHKEHHSI He0OXO0 MO TITyOMHBI 00OHApYKEHUS B HCCIeIye-

MOM Matepuase.

OpHako, He MEHee BaKHO HCIIONBb30BaTh METOIbI aHAIN3A JIEMO Iy TUPOBAaHHOTO ay-

JTM0, OCHOBaHHEIE Ha Y eKTe 3aTyXaHus U BUOPAITMOHHOM (hU3HUYECKOM BO3/IEHCTBUN.

Jlist MmakcuManpHOM HagexxHocTr Xopomuid HJI momkeH nMeTh HECKOJIBKO cIIoco00B orpe-

JIEJICHUS PA3IIUIUS MEXTy HACTOSAIINM ITOJYIPOBOTHUKOM U JIOXKHBIM COETMHEHUEM.

B «Katpane» peanu3oBaHbl: peKUMBI UMITYJILCHOTO M HEMTPEPHIBHOTO H3IYy4EHUS,

MO3BOJISOIINE JJOCTHYh MAKCUMAJIbHOM JaTbHOCTH OOHAPYIKEHUS; CPAaBHEHUE YPOBHEH

CUTHAJIOB 2-i U 3-if TApMOHHMK; a TaKXKe pa3IidHbIe CIIOCOOBI, TO3BOJISIONINE OTIUIUATH TI0-

JYTIPOBOAHMK OT JIO)KHOTO COETHHEHUSI.

B «JukioHe» peanu3oBaH UMIYJIbCHBI MHOMOYACTOTHBIN PEXUM

HcTtopus cO31aHMA HeJIMHeHHBIX JIOKATOPOB
Pa3paboTky HeTMHEHHBIX JOKAaTOPOB, MOJYYMBLIMX TAKOE Ha3BaHHE M3-3a MCIOJIB30BaHHS B CBOEH pabOTe HEIMHEHHBIX
CBOMCTB IOJIYIIPOBOJHUKOBEIX 31eMeHToB, Havanuck B CLIA, BenukoOpuranuun u CCCP B cepennne 70-x romos. [lepBeim
YCTPOHCTBOM, MOCTYNMBLIMM Ha Boopyxenue LIPY, Obu1 mokatop "Super Scout", cepuilHbI BBITYCK KOTOPOI'O Hayajcs C
1980 r. B 1981 r. nosBuiicsa Oputanckuid "Broom", KOTOpBI HECKOJIBKO YCTyHall aMEpUKaHCKOMY aHaory. OTeuecTBeHHBIN
cepuitHbIi JIokaTop mosiBuiics B 1982 1. u HazbiBasics "Opxupes”. Eme paHbine eMy mpeiecTBOBAIN HECKOIBKO 00pa3IioB,
KOTOpBIE OBLIH CHSITBI c MOSIBJICHUEM "Opxugen" [53].
B HacTosmee Bpems i1 IOMCKa 3aKJIAJAHBIX YCTPOUCTB IIMPOKO NMPHUMEHSIOTCS HEMHEHHBIE JTIOKATOPB OTEYECTBEHHOTO
mpousBozcTBa: "OOw", NR - 900E, "Pognuk - 23", "OuBuc", "Luknon", "Ilepexon”, "Omera-3" u Ap., a Tak:Ke UMIIOPTHBIC
nokartopsl:  Super Broom, Orion (NJE - 4000), Super Scout wu T4 (puc. 229 ... 2.31).
XapaKkTeprUCTHUKH HEKOTOPBIX HETMHEWHBIX JIOKAaTOPOB MPUBEACHBI B TabIHILE.

HasBanue Pexum MouHoCTh Cpennaa |Yacrora |Yactora Hanpsokenue 'abapute, |Croum.

V3NMy4YeHus]  |u3NmydeHwus, Bt MOIIIHOCTH M3JIy4e- |[IpHeMa, nuTasusL, B |cMm us



, Makc. Bt |Husa, Mri, Mri D

MHH Makc
Super Scout wenp. 0,5 2 2 915 18302745 220,12 53x5x20 55000
(CIIA)

Broom  (Benuko Hermp. 0,06 0,9 0,9 915 1830 220 51x24x8 45000
OpuTaHus)

Diviner (Benwuko Hemp, 2,5 2,5 890 1780 12 35x17x7 25000
OpuTaHus)

Armashield Herp. 0,3 3 3 888 1776 2664 |12 28x25x5 18000
(Bemuko

OpuTaHus)

PC-Elec  t.ronik nemp. 0,3 3 3 890 1780 220 55x45x18 45000
(I'epmanmns)

065 (Poccus) Herp. 0,5 3 3 1000 2000 3000 220 47x40x10 4500
HP - 900 (Poccust) M. 100 0,25 900 1800 220,12 18x25x13 5900
Ockraga (Poccust)  |umm. 50 300 1,5 885 1770 220 16x15x5 5900
Hwukmon (Poccust) wm. 80 300 0,12 680 1360 220 45x36x9 7915
[uknon-M MIMII. 80 300 0,12 680 1360 220/12 17x12x4 7325
(Poccus)

[uxon MIA um. 250 0,09 680 1360 220/12 15x12x4 7325
(Poccus)

U0 KacaeTcst BaXXHOCTH IIPUMEHEHUs] HEJIMHEHHOTO JIOKaTOPa, TO B HACTOSIIEE BPEMS 3TO €AMHCTBEHHOE TEXHUYECKOE
CpeAcTBO, KoTOpoe rapaHtupyer moutd 100 mpoueHTHOe KadyecTBO OOCIIEAOBaHMS MOMEIIEHHH IO BBISBICHHIO CKPBITHIX
PaauO3IEKTPOHHBIX YCTPOMCTB.

Jns moucka TakMX 3aKJIafHBIX YCTPOMCTB MOTYT  HCIIOJIB30BATHCS METAJUIOMCKATENN  (METaJUIOAETEKTOPSI).

B meTamnouckaTensx MCHOIB3YIOTCS MarHUTHBIE U 3JIEKTPUUYECKUE CBOIMCTBA 3JIEKTPOIPOBOAALINX MATEPHATIOB, KOTOPHIE
B TOW MJIM MHOM CTEIeHU NPUCYTCTBYIOT B 3aKJIaJHBIX ycTpoiicTBax. JIro0as 3akianka COAep>KUT TOKOMPOBOASIIME HIIEMEHTHI:
PE3UCTOPBI, UHAYKTHUBHOCTH, COCIMHHUTEIHHBIE NMPOBOJAHHUKH, AHTEHHY, KOPIIYC 3JIEMEHTOB MUTAHUS WIM METAJUIMYECKUI
KOpILyC 3aKJIalKu u T.II.

[Ipunnunel paboTel MeTaIOMCKATeNe OCHOBAaHBI Ha M3MEPEHHMH U CEJEKIMHM M3MEHEHHH AaKTUBHOH M PEaKTUBHOMN
COCTaBJISIONIEH HANpsDKEHUS, HABOAMMOTO Ha W3MEpPHUTENBHOW KaTyIIKe METaJJIONCKATeNs] BHUXPEBBIMH TOKAMH B
HCCIIeTyeMOM OOBEKTe, MM U3MEHEHHH aKTHBHOT'O W PEaKTHBHOTO COMPOTHBIEHHS KaTymku [63, 87, 98, 102]. Buxpessie
TOKH BO3HHUKAIOT MPH 00Iy4eHUH 0OBEKTa MArHUTHBIM II0JIEM, CO3/IaBaeéMbIM JPYTOl, TaK HAa3bIBAEMOW MOUCKOBOM KaTyIIKOH
MeTaionckarens. Ha 3Ty KaTymiKy MocTymaeT aHaJOTOBBIA HIIM MMITYJIbCHBIM CHTHAJ OT COOTBETCTBYIOIIETO T'€HEpaTropa
MeTayonckarens. HaBogumele B NpUEMHOM KaTyIIKE CHTHAQJIbl YCHUJIMBAIOTCS W AHAIM3HPYIOTCA BCTPOECHHBIM B
METaJUIOUCKATENb MUKPOIIPOLIECCOPOM, 00eCIeUnBaIOIUM Ipeodpa3oBaHue cursana B psi Pypbe. XapakTepuCTUKH CUTHANA
3aBUCSAT OT Pa3MEPOB TOKOMPOBOISIIEH MMOBEPXHOCTH OOBEKTa, KOI(D(UIMEHTa €€ 3IEeKTPONPOBOAHOCTH, MarHUTHON
MPOHHMLATELHOCTH MaTepuana M 4YacTOThl IOJs, KOTOPYIO MOJOHMparOT B 3aBUCHMOCTM OT pellaeMbIX 3ajad.

B mertammonckarensx, MpUMEHAEMBIX IS ITOMCKA 3aKJIaI0K, YaCTOTa COCTaBIsAeT HeCKoIbKO KI 1. KommneHcaius curaaios
B U3MEPUTEIBHON KaTyIIKe, BO3HUKAIOIINX B PE3YJIbTAaTE HEMOCPEACTBEHHOTO ICHCTBHS MOIIHOTO TOJIsl TOMCKOBON KaTyIIKH,
JIOCTUTAETCS 32 CUET COOTBETCTBYIOIIETO MPOCTPAHCTBEHHOTO PACIOJIOXKEHHS ITOMCKOBOW M HM3MEpPUTENBHOM KaTyllek,
WCIIONIb30BaHUsl KOMIIEHCALIMOHHOM KaTyIIKH C [apaMeTpaMH, WACHTUYHBIMHM IapaMeTpaM HW3MEPHUTENbHOH, HO C
MPOTUBONOJIOKHBIM ~ HAIllPaBJICHUEM  HAMOTKM  IPOBOJA, WM  OOECleuMBaeTcs  DJICKTPOHHBIM  myTeM  [63].

Jns oOHapykeHus 3aKiIaJOK MPHUMEHSIOTCS B OCHOBHOM py4YHBIE MeTaJulOMCKaTenu. M3mepurenbHas W TOWCKOBas
KaTyLIKH B HUX MOTYT BBIIIOJHATHCS B BUJE TOppouaa quamerpom nopsaka 140 ... 150 MM, KOHCTpYKTUBHO OObEAMHEHHOTO C
KOXKyXOM B BUJIE PYUKH, B KOTOPOM pa3MelaTCcs OCTaJIbHbIE Y3J1BI
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MeTaJUIOUCKaTELs, 50051 yCTaHaBJIUBaTbCA B €MHOM KOXKyXe METaJUIOUCKATEs.
MerannonckaTen MMEIOT 3BYKOBBIE M CBETOBBIC HMHAMKATOPBI, PETYISTOP HACTPOMKM UyBCTBUTENbHOCTH. [luTanue
PYUHBIX METaJUI0JETEKTOPOB OCYILECTBIISIETCS oT BCTPOEHHBIX aKKyMYJISITOPOB.
OcHoBHast po0ieMa, BO3HHMKAIOIIAS B METAIONETEKTOPax - MOJCTpOiiKa Kod(duimeHTa ycumieHHs IOJ HapaMeTphl
cpeabl. B coBpeMeHHBIX MeTalIOAETEKTOpax 3Ta MpobjeMa peraeTcs MHKPOIPOLECCOPOM, KOTOpBIH obecreuuBacT
aBTOMAaTHYECKYIO HaCTPOHKY ero qyBCTBHUTEJIEHOCTH.
TUNoBBIM NpencTaBUTENEM METaNIONCKaTeNel ABISETCS MOPTATUBHBIN CEIEKTHBHBIN MeTatoneTekTop "YHuckan" [63].
On mpencrasnsier co0OH  BHUXPETOKOBBIM CEJIEKTHUBHBIM METAJUIOAETEKTOP € KOMIIEHCHPOBAHHBIM BHXPETOKOBBIM
npeoOpazoBateneM. [Ipubop mMeeT BCTPOCHHYIO CHCTEMY IUCKPUMHHANWK (MTHOPUPOBAHHS) MENKUX (HeppOMarHUTHBIX
MIpeIMETOB (OynaBok, CKpETIOK, UTOJIOK u T.IL.).
CurHanuzanusi OOHAPY)KEHUSI METAUIMYECKUX IPEAMETOB OCYIIECTBISCTCA BblJauyell CHUrHaja Ha BCTPOCHHBIN
MBE302IEKTPHYECKHUN N3TydaTesb U CBETOIUOAHBIN HHANKATOp. B ciydyae oOHapyxeHus: eppoMarHuTHOro 00beKTa, mpruoop
BBIJIACT MOHOTOHHBIN 3BYKOBOH curHan yactoro 2 ... 3 k['1, a B cimydae oOHapy:keHUs] 0OBEKTa U3 BETHOTO MeTaja -
MIPEPHIBUCTHII [63].
B mnpubope peann3oBaH OUHAMUYECKUH peXHM pabOTBl, TO €CTh, OOHApYXEHHE MpeaMeTa IMPOUCXOTUT HPH
MepeMenIeHn: JEeTeKTOpa HaJl 3THUM TpeaMeToM (pekoMeHayemas CKOpocTh mepememieHus - 50 cm/c). OH mo3Boisier
oOHapykuth BUHT M 3 7 Ha panpHOCTH 8 CM, a JIaTyHHBId auck 25-1 MM - Ha pampHOocTH g0 17 cm  [63].
MertamiogeTeKkTop UMeeT HeOOoIbIIINe pa3mepsbl (400-145-35) u BECHUT 260 r [63].

3. METOJIUKA PABOTBI C HEJIMHEMHBIMU JIOKATOPAMU

[Tpu npoBeneHNN TOMCKOBBIX MEPOTIPUITHH BEPOSATHOCTh O0OHAPYKEHHUS (MU HE 00-
Hapy>KCHHS) 3aKJIAHBIX YCTPOUCTB HAIPSAMYIO 3aBUCHT OT BO3MOXKHOCTEH HCIIOJIB3yEMOTO
000pYyJOBaHMSI U HAJTHYHsI y TOUCKOBOM OpHUTa bl MPaKTHYECKOTO OMBITA [0 PadOTe C HHM.
IlepBblii ¥ rIaBHBI OPU3HAK — HAJIMYKE SJIEKTPOHHOM COCTABIAIOIIEH, WM B YII-
POILIEHUH P-N Iepexoaa, KOTOPBIH SBISIeTCS 00s3aTENbHBIM COCTABHBIM 3JIEMEHTOM JIFO-
00l aeKTpOHHON cXxeMbl. TpaH3ucTOp, N0, MUKpPOCXeMa— Be3Jie €CTh P-N Mepexo/.
[Ipu BRIOTHEHHH OTIpEIETICHHBIX TpeOoBaHNU (0OCOOEHHOCTEH YCTAHOBKH U H3T0-
TOBJICHHS) BO3MOXKEH IPOIMYCK 3aKJIaJHOI0 yCTPONUCTBA MPH MOUCKe ero ¢ momotnbio HII.
Hanpuwmep:

1. M3xenue BBIIIOJHEHO B KOPITYCe, HA/ICKHO H30JIMPYIOILEM 3JIEKTPOHHUKY OT BO3-
JIEHCTBUI 30HAMPYIONIEro cUrHana. Eciu curaan He mojyyeH 3J€MEeHTOM CXEeMBI, TO CO-
OTBETCTBEHHO, M OTKIIMKOB OT HET'O HEJIb3$ MOJIyYHTh.

Ha ceronusmnuii eHb Takue U3AETUs He TaK YacTO BCTPEUAIOTCs, HO BCE KE OHU
MIPUCYTCTBYIOT Ha PBHIHKE CHeNMaIbHBIX TexHuueckuXx cpeacTsB (CTC) u Hemb3g UCKITIOYATh
BO3MOXXHOCTb UX IPUMEHEHHS.

Kak mpumMep MOXHO MPUBECTH HECKOJIBKO pa3paboTaHHBIX B Poccuu 1udpoBbIxX TUK-
TO(OHOB B 3KPaHUPOBAHHBIX KOPITYCaX M YK€ MMOSIBUBLIMECS PAJAN0-3aKIIaK1 C UCTIOJIHE-
HUEM QWIBTPAIH TI0 aHTEHHOMY BXOJy C SKpaHHPOBaHHEM KOpITyca.

2. 3penue yCTaHOBIJIEHO B 2JIEKTPOHHOE CPEJICTBO, JIETAJIbHO Pa3MEIIEHHOE B IIPO-
BEpAEMOM NIOMEIICHUHN (HapuMep, paJruo3akiagka B 3JIeMEHTE TUTaHUs KBapLEBbIX Ya-
COB).

Crioco00B 0OHapy>KEHHS ATUX CPEICTB HECKOJIBKO:

* BU3yaJIbHBIH OCMOTP,

* peHTreHorpadus,

* CpaBHEHHE C POBEPEHHBIM aHAJIOTOM,

* KOHTPOJIb U3MEHEHUS Pa3TUIHbIX (PU3NYECKIX TapaMETPOB.

3. U3xenue ycTaHOBJICHO B CJIOKHOM ITOMEX0BOI oOcTaHOBKe. Harpumep, B xene-
300€TOHHOM CTEHE 3a CEeTKON-palduliel (BO3MOKHA yCTaHOBKA 3JIEKTPOHHOTO CTETOCKOIIA)
BBISIBIICHHE TaKUX CPEICTB BECbMa CI0XKHO, Tak kak HJI momywaer cmech curaanos 3a-
KJIaJIKd 1 KOPPO3UHHOCTH CETKU-PAOHLIBL.

4. Ilpu onpeneneHHON MUPHUHE METATMYECKUX KOHCTPYKIUH (HanpuMmep, 6amkn)
30HAUPYIOIINI CUTHAI MOYKET OTPA3UTHCS OT HEE U HE JOUTH /10 3aKajKku. BeisiBneHue
METAJITOAETEKTOPOM MOKAXKET MPSMYIO U3 METalla, MPOXOASAIIYIO BAOJIb CTeHBl. OOBEKT



UICHTUDUIIIPYETCS Kak Oajka.

CriocoObI BEISIBIICHUS. — KOHTPOJIb 33 CTPOUTEIHCTBOM 00BEKTA, MOCTOSHHBIN MOHH-
TOPUHT BO3MOXKHBIX TEXHUYECKHUX KaHAJIOB YTEUKH WH(POPMAITHHL.

5. OTCcyTCTBHE B 3aKJIaJHOM YCTPOHCTBE, PACIIONIOKEHHOM B ITPOBEPSEMOM MTOMeE-
IICHHUH, SJICKTPOHHON COCTaBJISIFOIICH, pACIIOJIOXKEHHOH B 30He aeiictBus HJI (Hampumep,
mukpodon turna COM, 3ByKOBOJ Ha yJAIEHHOM OKOHYaHHH KOTOPOTO PACIIOIOKEH MUK-
POQOH C BHICOKOKAUYECTBEHHBIM ycrinTesieM. CriocoObl 00HapyKEHUS— TIIATEIBHBIN BH-
3yalbHBII OCMOTp MPOBEPSEMOTO TOMEIICHHSL.

6. Mcmonp30BaHNe €CTECTBEHHBIX KAHAJIOB TIepexBaTa HHGOpMauH (pagroTeIne-

(honbl, BeHTHISAIIMOHHBIC IaxThl, [[DMIWH asnekrponsbix cpeacts). CriocoOd BHISBICHUS—
oreHka 3((HEeKTUBHOCTH 3aIUIIEHHOCTH KOHTPOIHPYEMOTO IOMETIIEHUSI.

Onnoti u3 HanboJiee BaXKHBIX XapakTepucTrk HJI sBisieTcs ero MOIIHOCTb, a TOYHEE
BO3MOXKHOCTH TJTyOUHBI PETYJIUPOBKH MOITHOCTH M YYBCTBUTEIILHOCTH. BOJBINION THana3oH
TaKHUX PEryIHPOBOK Ja€T BO3MOXKHOCTH A(P(PEKTUBHO MPOBOIUTE PaOOTHI B PA3IHIHBIX
YCIIOBHUSIX TIOMEXOBOH OOCTaHOBKHU.

B GonpImmHCTBE CiTydaeB MPUXOJUTCS YMEHBIIATh MOIITHOCTD, YTOOBI «HE IMONMAaThby,
HaIpUMEP, TEICBU30P, PACIIOIOKECHHBIN 32 ABYMSI CTCHAMU.

4. <KKATPAH» - TIOPTATHUBHBIM OBHAPYXUTEJIb I[TOJIYIIPOBOJHUKOBBIX DJIEMEHTOB
4.1 Beenenue
[lopraTuBHBIH 00HAPYKUTENH MOTYTIPOBOAHUKOBEIX eMeHTOB «KATPAH» (B manb-
HelmeM o0HapyKUTENb) NpeIHa3HaueH JJisl IOUCKa U OOHAPY)KEHUS SIEKTPOHHBIX YCT-
POMCTB, HAXOAIINXCS KaK B AaKTUBHOM, TaK U B BBIKIIFOYCHHOM COCTOSHHH.
PaboTa oOHapyxuTeNst OCHOBaHA Ha CBOMCTBE MOIYIPOBOJIHUKOBBIX JIEMEHTOB U3-
Jy4aTh BTOPYIO U TPEThIO TAPMOHUKH NPH 00IydeHHH uX 30HaupyomuM CBY curnamom.
MaxkcuManbHbBIH OTKIMK OT HOJTYIPOBOAHUKOBBIX 2JIEMEHTOB HaOJr0AaeTCs Ha BTOPOH rap-
MOHHUKE 30HAMpYytoniero curuaina. [Ipu o61ydeHnn OKUCHBIX TIEHOK, 00pa30BaHHbBIX ecTe-
CTBEHHBIM IIyTE€M, MaKCUMAaJIbHBIN OTKJIMK HAOIIOJaeTCsl HA TPEThbel rapMOHMKE 30HIM-
PYIOLIETO CUrHaja.
Oo6napyxutens «KATPAH» npoBoanT aHaIn3 OTKIMKOB 00JIy4aeMbIX OOBEKTOB KaK
10 BTOPOH, TaK | M0 TPeThel TapMOHMKAaM 30HIUPYIOLIETO CUTHala. JTO MO3BOJISET Ha-
JIeKHO UIEHTU(UIIMPOBATH AIEKTPOHHBIE YCTPOICTBA M €CTECTBEHHBIE OKHCHBIE TTOITYTIPO-
BOJIHUKH.
«KATPAH» npoBoAUT aBTOMAaTUYECKOE HAXOXKJICHUE HAUITYUIIIeTO YaCTOTHOTO KaHa-
J1a puemMa, CBOOOIHOTO OT IMOMEX, YTO MO3BOJISIET PabOTaTh C JAHHBIM MPHUOOPOM J1aXke B
CJIO’KHOU 3JIEKTPOMAarHUTHOM 0OCTaHOBKe.
[Mpumenennas nuudposas 00paboTKa CHrHAJA, TO3BOJISIET ONITUMH3UPOBATH aJlro-
PUTMBI 00pPaOOTKM CUTHAIOB M NOJIYYUTh MAKCUMAJIbHYIO YyBCTBUTEIHHOCTb.
B oOHapyxwuTene npeaycMOTPEeHbI pa3IniyHbIe BUIbI MOIYIISIIMU U3Ty4aeMbIX CUTHA-
JIOB:
* HENpepbIBHOE U3JTyUEeHUE Hecyliel yacToThl (puc.4.1a);
* YaCTOTHAs MOAYJISIMS Hecyinei yactotel, FM = 1 kI'1 (puc.3.16);
* IMITYJIbCHAS! MOAYJISIHS HECYIIEH YacTOTHI cO CKBaxkHOCTHIO 3, fT =1 k[, T =
0,3 mc (puc.3.1B).
3710 1a€T BO3MOXKHOCTH HE TOJIHKO 00HAPY)KUBATH AJIEKTPOHHBIE YCTPOWUCTBA, HO H,
MIpY ONPEETIEHHOM HaBBIKE, ONPEAEIATh UX THII IPH MPOCITyILINBAHUH.
Puc. 4.1a Puc. 4.16 Puc. 4.18
«KATPAH» no3Bossier npociaymmBaTh paboTaromue painoMUKpoOHbl, B TOM YHC-
JIe ¥ C IPUKPBITHEM IepeiaBaeMoil HHPOPMAIUH, ¥ UCIIOIb30BaTh d3PPEKT aKycTo3aBs3-
KU JUIA 00JIErYeHns IIOMCKa.
4.2 TexHnueckre napaMeTpsl
2.1. Buap! u3mydaeMoro curaana:
- HEIIPEePBIBHOE M3JIyUYeHUE HeCyIel 4acToThl (pukcupoBanHas ¢ marom 0,5 MI' B
nuanasone 890 895 MI'w.



Br160op gacToTs! ocymecTBisieTcs aBToMatndecku. [IpeqycMoTpeHa BO3MOKHOCTD
W3Ty4eHUs Ha HeCYLIel 4acToTe, UMEIOLe MUHUMYM TIOMeX B TPakTe MpUEeMHHUKa 21 rap-
MOHHKH

- IMITYJIbCHAsI MOAYJISILIAS HECyIeit yacToThl co ckBaxkHOCThIO 3 (fT =1 kI'1, 1=0,3

MC);

- YaCTOTHAsI MOAYJANNSA Hecymien 9actoTel, FM = 1 k1.

2.2. MakcuManbHasi MOITHOCTh U3TTY4YEHUS B HEMPEPHIBHOM PEKUME U3ITYUCHHsSI HE

6oxee 2 Br.

2.3. Mzmydaemast MOIITHOCTh PETYIHPYETCS C IIOMOIIBI0 BCTPOSHHOTO aTTEHI0ATOPa,

HMMEIOIIETO YETHIPE TOMOMKECHUS .. 'nvveneeenneenneannennnannns 2 Bt; 0,6 Bt; 0,16 BT; 0,08
BrT.

2.4. PeanpHasi 4yBCTBUTEIBHOCTD PAIHOIPUEMHBIX

L&Y 8101 7 (o2 - J Ot He xyxe munyc 130
nbwm.

2.5. HacToThl HACTPOWKH PATUOTIPUEMHBIX YCTPOUCTB PaBHEI YABOCHHOM U YTPOESH-
HOM yacToTaM IepeaTyuka.

2.6. luHaMUYeCKUI NUAara30H MPUEMHOTO TPAKTA HE MEHEEC.....ouvvnreenennenn... 75 nb.
4.3 CocraB U3enus U IPUHAJICKHOCTH.

Wznenne cocTouT n3 OIIOKOB U yCTPOHCTB, MIEPEUNUCIICHHBIX B Ta0muie 1.
HaumenoBanue Kom-Bo

[Ipuemo-niepenatomuii OJI0K C MyIHTOM YIIPABICHUS, 3aPSTHBIM

YCTPOMCTBOM M PEMHEM TS TIEPEHOCKH.

AHTEHHBIH OJIOK.

Teneckonuueckas IITAHTA.

CereBoii OJIOK TUTAHUS.

KabGenp nmutanus oT ceTeBOro OioKa.

AKKyMynaTop (HaX0IUTCS BHYTPU IPUEMO-TIEpPEIAonIero 0IoKa)

4.4 KoHCTpYKIMS U3JIETHS

[IynbT ynpasnenus

[Tpuemo-niepenatomuii OI0K

biiok anTeHH

Teneckonudeckas mraHra

biox waIUKanIMNA

Bueurnnit Bun npuémo-nepearomiero 6J10ka mokasas Ha puc. 4.4 u puc. 4.4a
Kpplmika akkymynisiTOpHO# Oatapen

Pa3zném s

[NoaxiroueHHs TONOBHBIX TeJae(GOoHOB

Pa3péMm ans nogkiroveHus MHypa TUTaHUuSA

Brikmtogarens nutaHus

Breurnuit Buj cereBoro 010ka muTaHus Moka3aH Ha puc. 4.5 u puc. 4.6
CeteBoil BBIKITIOYATENbD

CereBoii mHYyp

Pa3beM a1 nogkiIr0YeHNs MIHYpa TUTAHUSA

IIpenoxpanurens

4.5 HazHaueHHe OCHOBHBIX Y3JI0B M OJIOKOB OOHAPYKHUTEIIS.
[Ipuemo-nepenatomtuii OJI0K OCYIIECTBIISET:
1. IlpoBepky pabOTOCIOCOOHOCTH CHCTEMBI (Pa30BOi aBTONOACTPOHKH YaCTOTHI



(DAITY) obHapyxutend. [lpu HencnipaBHOCTH HaunHaeT MUTATh cBeToanoa « TEST».

2. AHanu3 4aCTOTHOM 3arpy3KH PaJrioNpUEMHOTO YCTPOHCTBA KOTOPBINA MPOBOAUTCS

P KaXIOM BKJIIOUEHHHN pajuonepenaTynka ooHapyxutens. [lostomy Bo Bpems: paboThI
IIPH 110~ SBJICHUH MEIIAIOIIETro CUrHaja (mpu paboTe B CIIOKHOM 3JIEKTPOMAarHUTHON 00-
CTaHOBKE) HEOOXOJMMO MEPHUOIUIECKH BBIKIIOUATh OOHAPYKHUTENb U BKJIIOYATh €T0, TEM
CaMbIM OCYILECTBIISS BBIOOP ONTUMAIbHOM 4acTOTHI U3ITy4eHHs 00eCIIeYNBAOLIEH Hau-
JYYIIYI0 YyBCTBUTEILHOCTh U AaJILHOCTH OOHAPYKEHUS [TOTYITPOBOJHUKOBBIX 3JIEMEHTOB.
3. @opmupoBarne CBU-curaana ¢ BRIOpaHHBIM BHAOM MOIYJISIIHH.

4. Ipuém n 1udpoByr0 00pabOTKY CUTHAIOB BTOPOU M TpeThel rapMoHUKH. OnHO-
BpEeMEHHas MHAWKALHS yPOBHEH CUTHAIIOB BTOPOH U TPEThEi rapMOHUK MO3BOJISIET YBe-
PEHHO OTJIMYATh CUTHAJIBI UCKYCCTBEHHBIX ITOJIYIIPOBOJHUKOB, BXOSILUX B COCTAB 3JICK-
TPOHHBIX YCTPOMCTB, OT ECTECTBEHHBIX KOPPO3UUHBIX, BOSHUKAIOLINX [IPH OKHCICHUH MECT
COCMHEHUH Pa3TUUHBIX METAJIIOB.

5. JdeMonymsiuio OTKIMKOB BTOPOM U TPEThEH rapMOHUKAX, YCUICHHUE UX 10 YPOBHS,
HEO0XOIMMOTO [T POCTYIIMBAaHMsL, KaK Ha HAYIIHUKH, TaK ¥ HA BHYTPEHHUH TUHaMUK. B
oOHapyXHTee MpeTyCMOTPEHa BO3MOXKHOCTh PETYINPOBKH ycninenns Ha 20 1b.

6. [IpocnymuBanue MOy INPOBAaHHBIX CUTHAJIOB OCYILECTBIAETCS ONEPaTOPOM
OOYEPETHO.

7. IHAMKAaIMIO YPOBHS CUTHAJIOB BTOPOU M TPEThEH TAPMOHUK.

8. 3apsia 1 KOHTPOJIb PYHKIMOHUPOBAHUS BHYTPCHHEH aKKyMYJISITOpHOW OaTapen.

BreurHuii Buj 06710Ka MHAMKAIIMK TTOKa3aH Ha puc. 4 7.
KpacHbie CBETOAMOIbI- 2-51 TApMOHHUKA
3enénbie CBETOIUOIBI- 3-51 TAPMOHUKA

[IynbT ynpaBieHus npeaHa3HaueH i BEIOOpa PEXUMOB PaOOThl OOHAPYKHUTEIS.
[TynbT ynpaBieHUst COCTOHUT U3 KOPITyca, B KOTOPOM PacIoJIo-

JKEHa TIIaTa yIpaBJIeHNUs, KHOTIOK YIIPABJICHUS peXKUMaMH PabOThI 1
CBETOAMO/IOB HHANKALUH PEKUMA PAOOTHI.

Brenrnawmii Bu mynbTa ypaBieHUs IpUBEACH Ha puc. 4.8.

KHomnku ynpaBneHus BBIOTHSIOT clleAytomue GpyHKIuu:

VOL - perynupoBka ypoBHSI TPOMKOCTH JIEMO Y TUPOBAHHOTO

CUTHAJIA;

«+» - TpoMye;

« - - TUIIE.

MODE - BeiO0op pexuma paboThI iepelaTuuKa U IPUEeMHHUKA!

AM — pocaymmBaHue JeMO Ty IMPOBAHHOTO OTKIIMKA BTOPOU

Puc. 4.8.

U TPEeTbeH rapMOHUKH NP 30HIAUPOBAHUN 00BEKTa HECYIEH ¢ UMITYJILCHON MOIYJISIINEH;
FM —mpociymmnBanue 1eMo Iy TMpOBaHHOTO OTKJIMKA BTOPOU U TPEThEi rapMOHUK IPH



30HIUPOBAHUH 00BEKTA HECYIIICH C YACTOTHON MOMYJISIITHCH;

CW —mpocnymBanye 1eMOAYJINPOBAaHHOTO OTKIIMKA BTOPOU M TPEThEH TapMOHHK

TP 30HANPOBAHUN 00BEKTa HEMOAYIUPOBAHHON HECYIIEH;

RSSI — npocnymnBanue B HayIIHAKAX (TUHAMHKE) IIETYKOB, YaCTOTA CIICIOBAHMUS
KOTOPBIX MPOIOPIIMOHATIFHA YPOBHIO CUTHAIA OT BTOPOW MIIM TPEThel TapMOHUKH.

RX - BBIOOp paguioNIpUEMHOTO TPAKTa.

2ND — paguonpueMHBbIi TPAaKT, aHATU3UPYIOLIMN OTKIMK 2 TApMOHUKH (BKIIFOUEH €CIN

TOPUT CBETOHON);

3RD - pamuonpueMHbIil TPAKT, aHATU3UPYIOMINH OTKIMK 3 TAPMOHUKH (BKITIOUCH €CITH

TOPUT CBETOMON);

- TUCKpETHAasl peTyINPOBKa BEIXOIHOM MoITHOCTH niepeaarynka (0, 08 Bt

0,16Bt; 0,6 BT; 2 BT)
CocTtosiHue pa0boThI anmapaTa OTPaXarT CBETOIUOIbI:

TEST — curHanu3anus 0 HEUCIPABHOCTH PaOOThI U3AEHS (€CH 3aMKHYTO KOJIBIO

OAITY reTepoJHOB CBETOAMO/ HE TOPHUT);
BAT — curnanuzamnust 0 COCTOSIHIH aKKyMYJISITOPHBIX OaTapei.
4.6 Tlopsmok paboTHI

1. s paboThl mpuboOpa OT aKKyMYJISTOPHOM OaTtapen BKIOUUTh uznenue «KAT-
PAH» BeIkTIOYaTeIeM MUTaHMS HA TIpUeMo-TiepeatoieM 0oke (cM. puc. 4.4a).
2. [IpOKOHTPOTUPOBATH BKIIOUEHHE TPUOOpA 10 3arOPaHUI0 CBETOUOIOB, PACIIONO-

JKCHHBIX Ha ITYJIBTC YIIPAaBJICHUA.

3. IIpn HEOOXOAMMOCTH MPOCITYIIMBAHHS CUTHAIA OTKJIMKA Ha TeJe(OHbI BCTAaBUTH B
rae3no (cM. puc. 4.4), pacroyioxKeHHOE Ha MIPUEMO-TIepeIalolieM OJIOKe, ITEKep TOJIOB-

HBIX Tele(OHOB (TeaeOHBI B KOMIUIEKT MTOCTABKH HE BXOJST).
4. HanpaBUTh aHTEHHY B CTOPOHY OT OIIepaTopa.

5. Bxatounts kHONKON TX MUHMMAalIbHYO MOIIHOCTh U3yueHus. [Ipu aTtom aBTOMa-

THYCCKH BI:I6I/IpaGTC${ KaHaJI Ipue€éMa ¢ MUHUMAJIbHBIM YPOBHEM ITOMEX.

6. YCTaHOBUTP Ha MyJIbTE YIPABICHHUS HEOOXOAUMYIO MOIITHOCTh NepeiaTInKa, pe-

KHUM U3ITYYEHHs U PEXUM paboThl paiuoNpueMHOI0 YCTPOHCTBA.

7. IIpu HANMMYUK B KOHTPOIUPYEMOM MOMEIIEHUH AIeKTpoceTH 220 BOIBT, pEKOMEH-
JyeTcst IOABOIUTH dekTponuTanue K u3aenuto «KATPAH» ot cereBoro 010ka, BXozsie-
T'O B KOMIUIEKT TOCTaBKH. J{JIs1 3TOT0 OTHUM KOHIIOM (JTFOOBIM) PUCOEAMHATD KaOelb TH-
TaHUs K pa3bEMy NMUTAHUS ceTeBOro Ooka (cM. puc. 4.6), a IpyruM KOHIIOM IPHCOETH-
HUTH KaOeb MUTaHUs K pa3béMy MTUTAHHA MTPHEMO-TIepeaaomnero 0m1oka (cm. puc.4.4).

8. BxitounTs B anekTpoceTh 220 BOJBT CETEBOM OJIOK ITUTAHUS.

9. BKIIIOUUTh ceTEeBOM 0JIOK MUTAHUS CETEBBIM BBIKIIOUATENIEM (CM. puC. 4.5) u mpue-
MO-TIEpeAIOIHH OJIOK BHIKIIIOUaTeNleM nutaHus (cM. puc. 4.4a). [Ipu sTom Oyzaer mpowuc-
XOJIUTh aBTOMAaTHYECKas 3apsi/ika akKyMyJIsiTOpHOU Oarapen. JlanpHelyo padoTy npo-

BOJUTh COTJIACHO ITyHKTaM 2 ... 6.

Henuneitnbiii 1oxkatop “Lukion — M24”

MaiorabapuTHBI JBYXYaCTOTHBIM HENMHEWHBIA JIOKATOp  JUIA
OIepaTUBHO-TIOMCKOBOW PaOOTHI.

YacToTsl M3Ny4YeHHs U MpUeMa HaxXOOATCS BHE TUAITa30HOB PaOOTHI
teneonoB cranzaproB GSM u NMT-450. Ha Bropoii rapmoHHKe
peanmn3oBaH pexuM «3M» IS CeNeKINMH WCKYCCTBEHHBIX U
€CTECTBEHHBIX HEJTMHEHHOCTEN.

[IpennasnadeH A1l HOMCKA CKPBITHIX B MOMELICHUSAX U aBTOMOOHIISIX
Pa3TMYHBIX PaAMOdIEKTPOHHBIX YCTpOWCTB chemMa
nHpopmanun. OOHapyKuBaeT Tr00ble MarHUTO(OHBI, TUKTO(DOHBI,
BUJICOKAMEPBI,  JIIOOBIE  MOJENTM  COTOBBIX  TeNe(POHOB U
MOJICTYIIUBAIOIINE YCTPONCTBA, KaK B PY4YHOM KJajau, TaKk U TOJ
onexaon. OOHapyKUBaeT PaguO3IEKTPOHHBIE YCTpOICTBa,

COTOBBIX

CKPBITBIC



HAXOISIIMeCs] KaKk BO BKIIOYEHHOM, TaK M BBIKIIOYEHHOM COCTOSIHMH. B TONEBBIX YCIOBHSX NAIBHOCTH OOHApPYKECHUS
JJIEKTPOHHBIX YCTPONCTB - 10 10 M.

[To3Bonsier 0oOHapyXHMBaTh B3PHIBHBIC YCTPOMCTBA C JJICKTPOHHBIM YIIPABICHHEM IOJPBIBOM, YIPaBIIEMble Kak II0
pazuoKaHaly, Tak M C IIOMOIIBIO BHYTPEHHEIO IEKTPOHHOro Taiimepa. IIpym mOCMOTpe KOPPECHOHAEHIMU IO3BOJISIET
MPOU3BOAUTDH UAECHTH(OUKALMIO [0 MPU3HAKY - “AIIEKTPOHHOE YCTPOHCTBO”.

He pearupyer na meramn!

OOHapy>kuBaeT NOACTYIINBAIOIINE YCTPOUCTBA:

— B JKeJ1€300€TOHHBIX CTEHAaX TOJIIMHOMN 80 cm;

— B KHPITUYIHBIX U ICPEBIHHBIX CTEHAX 150 cm;

— B KHIDKHBIX IIKagax 0e3 BBIEMKH KHHT;

— B CTOJIaX U SIIUKAaX CTOJIOB;

— MOJ1 BCEMH BU/IaMU TIOJIOB.

MupoBble aHanoru oTcyTcTBYIOT. Paspaboran mo A.C. SU Nel832237

OCHOBHBIE [TAPAMETPbBI

Pexxum nznyuenus JByX4acTOTHBINA, UMITYJIbCHBII
HmnynbcHast MOITHOCTH U3TYYCHUS 120 - 150 Bt

Cpenusis MOIITHOCTh U3TyUYEHUS 50 MBT

MOoUTHOCTh U3TyYeHHs, IKBUBAJICHTHAS aHAJIOTY C OHOYACTOTHRIM pexkumoM | 480 — 600 Bt

YHyBCTBUTENBHOCTh IPUEMHUKA munyc 115 nbBT
I'myOvHa perynmpoBKY 9yBCTBHTEIHLHOCTH mnaBHas, 60 n1b
To4yHOCTH OOHAPYKEHUS OOBEKTOB +1lcMm

IMutanue »220B/=12B
ITotpebnsemas mortHOCTh IPH Uyyr. = 12B 4 Bt

Macca B ynakoBke (B Keiice) 6 KT

Henuneiinbiii soxatop "Hukiaon - M1A"
Henunelinelii nokatop pazpabotan u BbllTyckaercs HamuMm npeanpustueM OOO "BUXPBL". Koncrpykropckas u
TEXHOJIOTMYECKash JTOKYMEHTAIUs Ha 3TO u3aenue spisercs cooctBeHHocThio OO0 "BUXPL" u He nepenaranach Ipyrum
MPENNPUITHSM.

MarorabapuTHBIH HEJTMHEHHBIN JIOKaTop IJisi ONEpaTHBHO-TIONCKOBOW pabotel. IlpenHasHavyeH it MOMCKA CKPBITHIX B
MOMEIICHUSIX M aBTOMOOWJISIX  Pa3jiMYHBIX  PaJAHO3JIEKTPOHHBIX

ycTpoicTB  chema uH(popMmanuu. OOHapyKHBaeT JOObIE  MOJEIH
COTOBBIX Tene()OHOB, MAarHUTO(OHHI, JTUKTO(OHBI, CKPBITHIE |
BUJICOKaMephl U TMOCITYIINBAIONINE YCTPOUCTBA, KaK B PYYHOU KIIau,
Tak ¥ moJ oxaexaoi. OOHapyKMBAET PaJNOINECKTPOHHBIE YCTPOWCTBA,
HaXOSIIMECs KaK BO BKIFOYCHHOM, TaK U BBIKJIIOUYCHHOM COCTOSHHU. B
TOJIEBBIX YCIIOBUSIX TAaJbHOCTH OOHAPYKEHHS JIEKTPOHHBIX YCTPOWCTB -
no 10 wm. TIlo3Bonsier OOHapyXHMBaThb B3pBIBHBIE YCTpOMCTBa C
SJIEKTPOHHBIM  YIpaBJICHHEM MOJPHIBOM, YIpaBIAEMbIE Kak IO
pannoKaHaly, TaKk ¥ ¢ MOMOIIbI0 BHYTPEHHETO 3JIEKTPOHHOIO TaiMepa.
I[Ipy  mocMoTpe  KOPpECHOHACHLUMH  MO3BOJIAET  MPOU3BOIHUTH
UACHTHU(PHUKALUIO TI0 IPU3HAKY - "3JIEKTPOHHOE YCTPOHCTBO".

He pearupyer na metamn!
OOHapy>kuBaeT NOACTYIINBAIOIINE YCTPOUCTBA:

-B  KeJe300€TOHHLIX CTEHAX  TOJIHUHOMN 50 cmMm
-B KUPIUYHBIX 51 JIEPEBSIHHBIX CTEHax TOJNIIAHON 70 cM
-B KHUKHBIX mkagax 0e3 BBIEMKHU KHUT
-B CTOJIax 158 SIUKaXx CTOJIOB
-0 BCEMHU BUIAMU IIOJIOB

Massrii Bec - 1,2 KT ¥ HaTM4¥ie aBTOHOMHOTO NMHUTaHUA - 12 B mo3Boiser omepaTtopy padoTaTh JUIUTSILHOE BpEeMS B JTIOOBIX



YCIIOBHSIX.
[To maccorabapuTHbM nokaszarensim u TTX He UMeeT aHaIoToB.

OCHOBHBIE ITAPAMETPbBI
NMnynscHast MOIITHOCTD U3ITy4YEHHS NTepelaTuuKa 250-300 Br
CpenHss MOIIHOCTD U3IYYCHHS MepeIaTanKa He 6omee 100 MBT
[ImoTHOCT, TOTOKAa MOIIHOCTH Ha paccrosauun 20 cM or|He Oomee 2 MKBT/cM2
AQHTEHHBI IepeJaTIhKa (momyctumast HOpMa
10 MB1/cM2)
HUyBCTBUTEIBHOCTh TPUEMHHUKA munyc 115 nbBT
I'myOuHa peryimpoBKH 4yBCTBUTEIBHOCTH IPUEMHHUKA [InaBuas, 60 n1b
TouyHOCTH OOHAPYKEHHUST OOBEKTOB +1 cMm
[Mutanue 220B/=12B
[ToTpebnsemas mormuaOCTs ipH Unint=12 B 1,5 Bt
Macca B ynakoBke (B Keiice) 4,5 xr

5. ITOPAAOK BBIITIOJIHEHM A PABOThI

5.1 ConeprkaHue SKCIIEPUMEHTANBHOM 9acTH paboThI

1. Y6parts, 1o BO3MOKHOCTH, U3 KOHTPOJIUPYEMOTO MTIOMELICHHUS, UMEIOIIIUECS dIIEK-

TPOHHBIE yCTpolicTBa. Ecim 3TOTO cienaTh Hemb3s, TO 00cieoBaHne He0OX0IUMO Bec-

TH TIPU TOHMKEHHON MOITHOCTU M3ITy4CHUS.

2. YCTaHOBUTH MaKCUMAITFHYIO BEIXOHYIO MOITHOCTh M OJIMH U3 PEXKHUMOB PaOOTHI

MPUEMHUKA.

3. PacnosioxxuTh aHTEHHBIN 0JI0K MapauiebHO 00CIeIyeMOi MOBEPXHOCTH Ha pac-

cTostHUU He Oonee 10 cm.

4. MeyieHHO TiepeMeliasi aHTeHHBIH OJIOK, apallieIbHO 00ciIelyeMOH MOBEPXHO-

CTH U U3MEHSS OPUEHTALIMIO aHTEHH, POAHAIN3UPOBATh XapaKkTep U3MEHEHUS IPUHU-

MaeMOro CUTHaJla [0 BTOPOU U TPEThE rapMOHHKAM.

(B pexxumax UM 1 AM ypoBEeHb TPOMKOCTH JIOJKEH OBITh MAaKCUMAJIbHBIM, B PEXKUME

«RSSI» yacToTa MOBTOPEHHUS MIETIKOB JOKHA OBITH MAKCHMATHHON).

5. AHanu3 ypoBHEH IPUHUMAEMOT0 OTPaKEHHOTO CUTHaJIa TI0 BTOPOM U TpeThei

TapMOHMKaM OCYIIECTBIISETCS 110 KOJTUYECTBY 3aKKEHHBIX CBETOIMOIOB Ha COOTBETCT-

BYIOLLEH MHANKATOPHOH ILIKAJIE.

6. YnanuTe aHTEHHBII OJIOK OT UCCIIEyeMOM MOBEPXHOCTH UM YMEHBIIUTE BHIXOA-

HYIO0 MOIIIHOCTb ¥ IOBTOPUTE U3MEPEHUS], U3IOKEHHBIE B I1.4. HACTOSALIEH HHCTPYKLHUU.

7. Ilpu oOHapy:KeHNH UCKYCCTBEHHOTO P-N Iiepexo/ia, Kak MpaBuio, HabIromaeTcs

YCTOWYHMBOE CBEUEHHE CBETOANOI0B MHANKATOPA 10 BTOPOU TAPMOHHKE OTPAKEHHOTO

curHana. [Ipm mpocTykMBaHMM NPEANONAraéMoro MeCTa HaxXOXJICHUA p-N Iepexoja, IMOKa3aHUs CBETOAUOJOB HE
M3MEHSIOTCS.

8. IIpu oOHapy>KeHHH eCTECTBEHHOT 0 p-N mepexoa, HadIo1aeTcsl yCTOHUnBOe

CBEYEHHE CBETOANOOB HHANKATOPOB MO TPETHEH rapMOHUKE OTPAKEHHOI'O CUTHAJIA.

[Ipu “HTEHCUBHOM MOCTYKHBAHHUH IO UCCIIEAYEMOM MTOBEPXHOCTH MMOKAa3aHUS HHANKATOPOB

10 TPEThEU rapMOHUKE, KaK MPAaBUIIO, U3MEHSIOTCS.

[IpennoxenHas METOMKA IIOMCKA HE OTPakaeT BCEX HIOAHCOB, BO3HUKAIOUINX B KOH-

KpPETHBIX CIyJasX, 1 HOCHT PEKOMEHAATENbHBIN XapaKTep.

OcHoBHBIMHY 3a7jauamMu ornepatopa npu padote ¢ HJI aBistrores, oOHapyxeHue,

JIOKAMM3aIus U WICHTH(QHUKAIUSL.

1. [Tpu moBepke OOIBININX IIOMIA/IEH pEKOMEHIyeTCS IPEABAPUTEIHHO HAUSPTUTh

Ha JIUCTaX IUIaH-CXEMY CTEH, TIOTOJIKA, T0J1a, pa3OuB ero Ha KBaApatsl (Harmpumep, S0x50



cM). OOHapYKUB OTKIUK, OTMETHTE Ha JINCTE TOUKY, IJIe OH HAOJII0aICs.

2. [Tocne oOcnenoBanus BCero NOMELICHHS 3aiiMUTECh HACHTH(PUKaLueH oOHapy-
JKCHHBIX OTKJIMKOB. PexoMeHamust cBs3aHa ¢ TeM, 9TO HeOOXOAMMOCTh TIOCTOSIHHO TTpe-
PBIBATh JIOKAIUIO JUIS BU3yaIbHOTO 00CIIeI0BaHHS 00bEKTa OBICTPO YTOMIISIET OTIEPaTO-
pa (ecnu oH paboTaeT OJIUH), YTOMIIIEMOCTh BEJET K YXYALICHUIO BHUMAaHUS, a CJIeJ0Ba-
TEIHHO K BO3MOXKHOMY ITPOITYCKY MOTy4E€HHOT'O OTKIIMKA.
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3. JIs1st TOYHOTO OTIpeNIeIeHNsT MECTOIOIOKEHHUS 00bEKTa UCTIONB3YETCSI METOJ I10-
CTETICHHOTO YMEHBIIIEHHUS MOIITHOCTH U YyBcTBUTeNsHOCTH HIL

4. [otimaB OTKJIMK 00BEKTa, JOOCHTECh MOTYUCHUSI MAKCUMAaIIbHOTO YPOBHS NPH-
HAMaeMOI'0 CUTHaJA, TUTABHO TepeMenasi aHTeHHY.

[Tocne satoro ymensmnte MomHocTs HJI. [Ipy ymMeHbIIEHHOW MOILIHOCTH TOBTOPUTE
MOMCK TOYKH C MAaKCUMAJIbHBIM YPOBHEM CHUTHaJIa. B HEKOTOpPBIX ciyyasx BO3MOKHO OIpe-
JIeJIEHNE C TOYHOCTHIO JI0 2—5 CM, YTO BITOJIHE TIOCTATOYHO JUIA MTOCIIEAYIONIETO BU3Yallb-
HOTO OOHAPYKEHUS OOBEKTA.

4. Ilocne moMy4eHns OTKIIMKA OT 00BEKTa HEOOXOUMO IPUHATH PEIIeHHE, TTOMEXO0-

BBII 3TO CUTHAJ WJIM OTKJIUK P-N Mepexosa.

WNudopmariius BOCIpUHUMAETCS M3 IBYX UCTOYHUKOB — Ha CIIyX (M3 HAYIIHUKOB) U BU-
3yaJIbHO ([[BE IIKAJBI C YPOBHEM CHTHAJIOB Ha BTOPOH M TPEThUX TApPMOHHKAX).

Ecnu B HaynIHMKaX MPOCITYIINBAETCS YUCTHIA TOHAIBHBIM CUTHAJ, U Ha IIIKaJe BUIHO
CHJIBHOE TIPEBBIIICHUE CUTHAIA BTOPOI TApMOHHKH HAJ| TPETEH, TO 00BEKT HAeHTH(DHUIIN-
pyercs Kak p-N mepexo.

5. Ilocie 3Toro HEOOXOAMMO BKIIOYHTH «BBIKIIOYSHHAS! MOIYJISIMS» MO3BOJISIET B

ciydae paboThI 3aKJIaTHOTO CPEICTBA YCIIBIIATh XapaKTepHbIe PpU3HAKH (padoTy IBUTA-
TeJe TUKTO(POHOB, aKyCTUKY IIPOBOHOTO JUKTO(OHA U T.1I.).

Pamnozaxmaaka 6e3 3aKphITHS KaHaJa rmepenadl HHQOpMaIliy CIBIITHA He XYXKe,

4YeM Ha OOBIYHOM MTPHEMHUKE.

6. [Tocnie 06cneoBaHuUs BCEro MOMeNIeHUsT He00X0AUMO UASHTH(DUIIMPOBATH OOHA-
PY>KE€HHBIE OTKITUKH.

Crenys BBIICONMCAHHON METOAMKE, IPOU3BECTH 00CIIeIOBAaHHE MaKeTa Ha HaJH-

Yyie HeJIMHEWHBIX 3JIEMEHTOB M METAINTUYECKHUX M31enuii. COCTaBUTh CXeMY pacIojIoxkKe-
HUSL OOHAPYKEHHBIX 3JIEMEHTOB.

HauGosee clioxHBIM SIBJISETCS TIOUCK B HEOIArONPUATHON TOMEXOBOH 00CTaHOBKE.
Bonpuroe konmuecTBO MPOBOTHUKOB, METAJUTUIECKUX H3/ICTHI MOTYT IIPUBECTH K 00OHAPY-
KEHHUIO «KOPPO3UHOTO nrona» niim MOM-nuona (MeTana-oKucen-MeTasnl).

Kax otnmnunts koppo3uitaslit tnon unn MOM-auoz ot p-n nepexoza?

Ecnu npu npocTykuBaHnn 00beKTa HAOMIOJAeTCS TPECK, YTO HEXapaKTePHO MPH TI0-
JMy4eHUH CUTHaa P-N mepexojia, To o0HapyxeH MOM-nuon (HanpumMep, KUY, CKPETIKY,
WJIM MOHETEI, ITOJIO’KEHHBIC OJTHU Ha Apyrue). s 6oee KadeCTBEHHO MOTyYeHUs OTKITNKA
PEKOMEH TyeTCsl UCTIOIh30BATh PE3UHOBBII MOJIOTOK.

Huorna mociie ynapa monotkoMm MOM-nnoa paspyiiaercs U CUTHaI mporajgaet. Ha-
MIpUMeEp, YaCTO B MECTaX MEPECEUEHMS] HAITPABIIAIOUINX MOABECHBIX TOTOIKOB MTPOUCXOANT
obpazoBanre MOM-auoa. J1ocTaTouHO JIETKOTO yaapa, 9ToObI €r0 Pa3pyIIuTh.

Ermie onHOM CI0KHOCTBIO TIPU HETMHEHHOM JIOKAINH, SBISETCS HAIMYUE B TIOMEILE-

HUU 3JIEKTPOHHBIX CPENCTB. B HEKOTOPBIX CiTydasx HET BO3MOXKHOCTH BBIHECTH U3 TIOME-
eHns 000PyIOBaHUE U €0 TIEPEHOCAT U3 YIJia B Yroi. B Takux yClIoBHSX MOXET MOs-
BUTBCS TaK HA3BIBAEMBIN «IIPU3PAKY.

BbI HaBo/IUTE aHTEHHY Ha CTEHY U MOJTy4aeTe YSTKUH OTKIIMK, KOTOPbIH UIeHTHHU-
LUPYEeTCs 10 BCEM MPHU3HAaKaM Kak P-N mepexon. s yoenureapHOCTH OOHApYKEHHS Ha-
npaBbTe anTeHHy HJI Ha oOHapy»&eHHBIH 00bEKT oA APYruM yriioM. Ecim curnana HeT, TO
BO3MO>KHOM MPUYMHON €r0 TMOSBICHHS MOXKET CTaTh KOMIBIOTEP, CTOSIINN B TPEX METpax
M03a/1H.

Buaunmanue! HecmoTtps Ha HanpaBieHHYIO aHTeHHY, y Bcex HJI cymecTByeT 3annuit
JIENECTOK AMarpaMMbl HAlIPaBJIEHHOCTH. B HEKOTOPHIX CiydasXx MOTYT OBITh 3aXBaueHBI
JJIEKTPOHHBIE CPENICTBA, PACTIOIOKEHHBIE B UETBIPEX MeTpax no3aau. [lepenBuHbTe



ANEKTPOHHKY B APYTOE MECTO, H, ECIIA CUTHAI MPOTAJ, TO 3TO IIPHU3PAK», TO €CTh IPUEM
CUTHAaJA MOJIy4EHHOT0 U3-3a HAIMYKsI 0OPATHOTO JICTIECTKA IUArpaMMbl HAIIPABICHHOCTH.
HampaBuB aHTeHHY Ha 00BEKT, C IBYX Pa3HBIX TOYEK, MOXKHO OTPENEINTh, HAXOIUTCS OH
HEIMOCPEICTBEHHO 32 CTEHOM WM Ha y/IaJICHUN.

Bo3MokHO, MoTydeHne curHaia OTKIMKa PY HABOJIKE 30HIUPYIONIETO CUTHAJIA Ha
MIPOBO/IHBIE TUHHUH, B OKOHYaHUU KOTOPBIX HAXOASTCS SIIEKTPOHHBIE CPEJICTBA.
Hanpumep, Bel MoxeTe moliMaTh pETPAHCIISITOP WM TEJIEBU30P, B KOTOPHIN BCTaB-

JieHa aHTEHHA, ¥ CHTHAJI HAaBOJUTCS 110 KOaKCHaIhbHOMY Kabero. JlocTaTOYHO BRIIEPHYTH
MIPOBO/IHUK W3 JIEKTPOHHOTO YCTPOMCTBA M CHTHAI IPOTaIeT.

6. MEPBI BE3OITACHOCTMU ITPU PABOTE C HJI

1. He HampaBiIsTh aHTEHHYIO CUCTEMY B CTOPOHY TJIa3.

2. N30erath qIMTENEHOTO MPEOBIBAHMS JIFOCH B 30HE TIIABHOTO JICTIECTKA TUarpam-
MBI HallPaBJICHHOCTH AaHTCHHON CUCTEMBI.

3. He pexomenayercs Hampasisth HJI Ha moxkapHbIe WM OXpaHHBIE TaTYUKH, HA pa-
0oTaroIne AIEKTPOHHBIE CPEACTBA, TEM 00JIee BOBMOXKHBIC B3PBIBATEITH, COACPIKAIITIE
AJICKTPOHHBIC CXEMBI, TaK KaK BO3MOXHO JIOXKHOE cpabaThIBaHUE JATYMKOB, BEIXOIY H3
CTPOS IEKTPOHHBIX CXEM.

JlabopaTopHas padora 5-7

Tema  «Ilouck KaHaJIOB yTeykKd HHpopManuu C NOMOIIbK MHAUKaTOopa mnojs. Ilouck u oOHapy:xeHHe
Paau03aKIAI0K B IIOMELLEeH UM

MecTto npoBenenus : -kinacc 107

Lenb paboOTBI: H3YyYUTh METOJBI MPOTHUBOJICHCTBUS HECAHKIHMOHHMPOBAHHOMY CheMy HH(GOpMAIMM C TOMOUIBIO
Paano3aKiIaoK, IOJIYYUTh HABBIKU IIPAKTUYECKOIO MCIIOIb30BAaHUS JAHHBIX METOJOB.

3agaua:

1. 3y4nTh TEOpETUIECKHI MaTepral METOIMKN Pa0OThl C MHAUKATOPAMH TIOJ .
2. [MonyuuTs 3axanue Ha padoty (cM. [punoxenue ).

3. BrimorHUTS 3a1aHKE 110 TIOUCKY 3aKJIaTHOTO yCTPOIMCTRA.

4. CocraButh oTueT (cM. [Ipunoxenne)

MeTtoabl IMMOMCKaA paano3akiiaiok C HCIOJb30BAHUEM HHAUKATOPOB moJisd, HHTEPCENnTOPOB H
paano4acroroMmepoB

[lepen  moMCKOM aKyCTHYECKMX  PagHO03aKJIAT0K HEOOXOJAMMO  yCTAaHOBHTH  TOpPOr  cpabaThIBaHUS
(4yBCTBUTEIHHOCTh) MHAMKATOPA moJsi. C 3TOi IENnbl0 OmepaTop, HAXOICh B TOYKE IOMEINCHUS Ha YJAJICHUU
HECKOJILKMX METPOB OT BO3MOXKHBIX MECT pa3MENICHUs 3aKJIagoK (9TO, KaK TMPaBHIIO, CEpPelIrHAa KOHTPOJIHUPYEMOTO
MOMEIIEHHS ), JODKEH YCTAaHOBHUTH PETYNATOP YYBCTBUTEILHOCTH B TaKOE IOJIOXEHHE, NPU KOTOPOM CBETOBBIE WIIH
CTpPEJIOYHbBIC MHIUKATOPBI HAXOSATCS Ha IPpaHu cpadaThbIBaHHS UM YaCTOTA CJICAOBAHUS 3BYKOBBIX M CBETOBBIX MMITYJICOB
Obuta Obl MUHUMaJIbHOM. /1)1 3TOTO OH, CHayajia Bpallas peryysarop noOuBaercs cpabaThIBaHWS WHIMKATOPOB, a 3aTeM
MEJJICHHBIM BpallleHHEM €ro B OOpaTHYI CTOPOHY HX BBIKIIOYaeT. ECIM perynsTop YpOBHS UYYBCTBUTEIHLHOCTH
OTCYTCTBYET, TO MOPOT CpadaThIBAHUS YCTAHABIHMBAIOT MyTEM YMEHBIICHHS JUTUHBI TEJIECKOMUYECKOW aHTEeHHBI [58, 65,



66]

[Ipu paboTe B CIOKHOH TOMEXOBOIM 00OCTaHOBKE (HAampuMep, B KPYIMHOM TOPOJIE) YacTO MCHOJb3YIOTCS HHIUKATOPHI
I10JIsI, UMECIOIIIHE PEIKEKTOPHBIC U 110J10cOBbIe GUabTPhI [S8]. LleHTpaapHas yacToTa peKEKTOPHOro (GUIbTPa, KaK MPaBUIo,
COBIIQJACT C YAaCTOTOW W3IyYEHHUS OOHOW W3 MOIIHBIX CTaHIMH, paOOTaloImMX B JAaHHOM paiioHe (TEeIEeBH3MOHHOM,
paznnoBelIaTeIbHON, paAuOpeNeiHON CTaHIMU WM LEHTPAaJIbHON CTaHIIMK CHCTEMBI COTOBOM CBSI3H H T.J.). BEIOOpOM TOTO
WIK MHOTO PEXEKTOPHOro (HUiIbTpa OIepaTrop N0OMBAETCS MAaKCUMAaJIbHOTO OcialieHus] moMexoBoro curiana. Ho mpu
3TOM HaJ0 TOMHHUTb, YTO 4YacTOTa pPagUO3aKIaJKd MOXKET HaxXxOJUTBCS B IOJIOCE PEXKEKUUH  (UIBTpa.

[TonocoBble GUIABTPBI OCYIIECTBISAIOT HNOJABICHUE MPUHUMAEMBIX CHI'HAJIOB HA YacTOTaX BbIIIE M HIDKE I'PAaHMYHBIX
9acTOT (UIBTPOB M 3HAYMUTENIFHO IIOBBIIIAIOT YyBCTBUTENBHOCTh MHAMKATOpa mond. Ho mpu 3ToM Bpems moucka
3HAYNUTENIFHO BO3pacTaeT, TaK Kak 00X0A MOMeEIIeHHs HEoOXOJMMO MPOBOIUTH CTOJNBKO pa3, CKOJNBKO HCHOJb3YeTCs
ITOJIOCOBBIX (huIBTPOB.

Hns  axktuBu3anmu pabOThl aKyCTHYECKMX pPaguo3akiagoK, o0opynoBaHHBIX cucTeMod VOX, B TmOMeENECHUH
HEOOXOIUMO CO37aTh TECTOBBIM aKyCTUYEeCKHH CUTHal. B kadecTBE MCTOYHHMKOB TECTOBOTO CHrHaja MOTYT
HCIIONB30BaThCA JTI00bIE HCTOYHUKH 3BYKOBBIX CUTHAJIOB (CHELMANIbHBIE aKyCTHYECKHE I'eHepaTopbl, MarHutogonsl, CD-
MpOUrphIBaTeN U Apyrue cpeactsa). Co3gaTh TECTOBBIM CHTHAT MOXKET M caM OMeparop, HalpuMep, AaBas CUeT WM
MOCTYKMBasl NAJIBLEM 110 o0cienyeMblM npeameraM. Eciu TpeOyeTcs mpoBecTH NOMCK 3aKJIaIHBIX YCTPOWCTB CKPBITHO,
JUISL CO3JJaHUsl TECTOBOTO aKyCTHYECKOTO CHUTHaNa IIeJIeco00pa3HO HMCIOIb30BaTh CPENICTBA, MOCTOSHHO HAXOJSIINECS B
noMenieHun. Hambonee wYacTto B HHMX HCIONB3YeTCS paJWONPHEMHHMK, HACTPOCHHBIH Ha 4YacTOTy KakKoW-THOO
panuoBeIaTeNbHON CTaHLIUU.

B pexuMe CKpBITOrO IOHWCKAa 3aKIaJOK PEKOMEHIYETCS OTKIIOYHTh 3BYKOBYIO CHUTHAIM3ALUI0 U YCTPOHCTBO
aKyCTHYeCKOW "3aBsi3ku" MHAMKaTopa moid. lIpocmymuBaHue NETEKTHPOBAHHBIX CHTHAIOB HEOOXOIWMO OCYIIECTBISTH
gyepes TOJIOBHBIE TeIeOHBI [109].

[Touck aKyCTHYECKHMX Paau03aKIaloOK OCYIIECTBISETCS IyTEM IOCIEeI0BATENBHOTO 00X0Ja MOMEIICHHS, IBUTAsCH
BIOJIb CTEH M 00X01s MeOesb U MpeaMeThl, Haxoasmuecs B noMemeHnd. [Ipu o0xoxe nmoMemieHus: aHTEHHY HEOOXOIMMO
OPHUCHTUPOBATH B Pa3HbIX IIJIOCKOCTAX, COBEpIIasd MCEIAJICHHBLIC MOBOPOTHI KHUCTU PYKU U I[O6I/IBa$ICI> MaKCHUMAaJIBHOI'O
ypoBHs curHana. [Ipu 3ToM paccTosHUE OT aHTEHHBI 0 00CIEAyeMBIX O0OBEKTOB JAOJKHO ObITh He Ooiee 5 ... 20 cm. B
mpolecce MOMCKa OUHAMHUK HMHIMKATOpa IOJIA BCE BPEMS JOJDKEH ObITh OOpalleH B CTOPOHY OOCIEAyeMbIX MPEIMETOB
wi o0bekToB. OOXon moMemeHHss HEOOXOAMMO TPOBOAMTH [JBa pas3a: NEpPBBIH C TOJIHOCTHIO BBIABHHYTOW
TEJIECKOMNYECKOI AHTCHHOM, BTOpOU - c AHTEHHO, BBIIBUHYTOH Ha  JBa  KOJEHa [58].

[Ipu npuONIMKEHUU WHIUKATOpPa K W3Iydarolled 3akKiaJke HaIlpsHKEHHOCTh JJIEKTPOMArHUTHOTO IMOJS BO3PAacTaer,
COOTBETCTBEHHO IIOBBIIIACTCSI M YPOBEHb CUTHANa Ha ero Bxofe. lIpum mpeBbIIeHHH YpPOBHS CHUTHaja HOPOTOBOIO
3HAYEHUS], YCTAHABIMBAEMOI'O PETYJSITOPOM UyBCTBUTEIBLHOCTH, CPadaThIBaIOT CBETOBBIE MJIM 3BYKOBOH MHIMKATODPBI,
MpH BKIJIIOUYEHUH YCTPOWCTBA aKyCTHYECKOW «3aBSI3KW» IOSIBISIETCS XapaKTEpHBIM CUTHAJI CaMOBO30YXIEHHS (CBHCT).
VYMeHblIass ypoBEHb T'POMKOCTH AKyCTHYECKOTO CHrHaja B JUHAMHUKE, ONEpPaTop MOXXET Cy3UTb 30HY, B KOTOpPOM
BO3HHMKAET PEXHUM CaMOBO30YXKIeHHsl (aKycThdeckas 3aBsi3ka), U TE€M CaMbIM JIOKAJIH30BaTh MECTO PACIIOJIOKEHHUS
3aKJIaJIKH.

Heo6xomumo nmoMHUTH, 4TO 3()(eKT aKyCTHUECKOW «3aBsi3KM» HAOIIOAaeTCs HE y BCEX PagH03aKIaJoK, MOITOMY
OCHOBHBIM JIEMAaCKUPYIOIIUM TPU3HAKOM TMPU WX OOHApYKEHUH SIBISIETCS HaIWYMEe W3IydeHus. B atom chiydae,
JIOKaJIM3alysl 3aKJIaJKH C TIOMOLIBIO HMHIMKATOPA IIOJIS1 OCYILECTBISETCS IyTEM IOCIEIOBATENFHOIO YMEHBIIEHHS
YYBCTBUTCIIBHOCTU WJIM [OJIMHBI AQHTCHHBI B 30HC MAKCUMAJIBHOTO YPOBHA JJICKTPOMArHHUTHOTO IIOJIA. Bo3moxkHoe
MECTOTIOJNIOKEHHE PAN03aKIa K1 OMPEACIseTcsl TI0 MaKCHMAIbHOMY YPOBHIO CHUTHANA, TIPU 3TOM OIIMOKa OIpe/Ie/ICHHs
MECTOIOJIOKEHNS MaJIOMOIIHBIX 3aKJIaJI0K (10 . 20 MBT) COCTaBIISIET 5 v 10 CM.

HcrounnkoM OOHApYKEHHOI'O CHTHaja (JIEKTPOMArHUTHOTO TOJsI) HE 00s3aTelbHO SBISETCS pajno3akiaaka. B
pe3yjibTaTe  MHOTOYHCICHHBIX HEPEOTPAKEHUH  3JIEKTPOMArHMTHBIX BOJH  BHEUIHMX  HMCTOYHHKOB  (MOIIHBIX
panuoBelIaTEIbHBIX W TEJEBU3MOHHBIX cTaHuui, [IOBM, oprrexHuku M T.I.) OT CTE€H IOMELICHHUS, Pa3IUYHBIX
MCTAJNIMYCCKUX MPECIMETOB U paguoanmapaTrypbl paClpeaCICHUC SHEPIUHU B IPOCTPAHCTBE KOMHATBI UMECT CJIO>KHBIN BHU]
C MHHAMYMaMH H MakcumyMmamu. [losToMy oOHapykeHHEe 3aKiafKd OCYLISCTBIISETCS MyTeM BH3YaJIbHOI0
0CMOTpa MecTa (obbexTa), rae YpOBEHB WRITyYCHHS MaKCHMaJIeH [3, 109].

VYMEHBIIUTE KOJIMYECTBO IMOJO3PUTEIBHBIX MeCT (OOBEKTOB), MOMAJEKAIIUNX OCMOTPY, MO3BOJISIET HCIIOJIB30BaHHE
WH/INKAaTOPOB TOJISl C CEJIEKIMEH CUTHAIOB, HICTOYHUKHM KOTOPBHIX HAaXOIsATcs B OyimpkHEH 30HeE (TO ecTb, korga R< 3- ). K
TaKAM WHJIUKATOpaM TMoNsl oOTHOcsATcs, Hanpumep, jaerektoppl HKG GD 4120 wmm Delta V/2 [126, 118].

HauOonee s¢¢exTHBHBI sl BBISBICHHS 3aKJIAJA0K WHIMKATOPHI IOJIA, MMEIOUIME AMIUTUTYAHBIE M YaCTOTHBIE
ACTEKTOPHI. HpOCJ'IYIHI/IBaHI/Ie Yepe3 JUHAMHK WJIM TI'OJIOBHBIC TeHe(bOHBI TECTOBOI'0O aKyCTHUYECKOI'O CUTHaJIa OJHO3HAYHO
TOBOPUT 0 HATNYUN paaAro3aKIaaKH.

[ouck paano3akiiaiok ¢ MCMOJIB30BAaHUEM HHAMKATOPOB TOJA Hambolsiee menecoodpazeH U 3PQPEeKTHBEH B MECTax ¢



HU3KUM YPOBHEM OOILET0 3JEKTPOMAarHUTHOI'O TOJI, TO €CTh BAAIU OT KPYIHBIX T'OPOJOB, TEIEBU3MOHHBIX, IEPEIArOIINX
LEHTPOB, OOBEKTOB C OOJBIION KOHLEHTPAIKEH MOIIHBIX PAIHO3IEKTPOHHBIX CPEACTB U T.II. (HAallpUMeEp, MPH yIaICHUH
oT Topona Mockssl Ha paccTostaue cBhIIE 20 ... 40 kM). B 3THX yCIOBUAX MaTbHOCTH OOHAPYKEHUS JTaKe MAIIOMOIITHOMN
panuo3axiaiku UHIUKAaTOPOM HOJIs COCTaBJISICT HECKOJIBKO METPOB.
[Iponecc momcka paano3akIafOK ¢ MCIOIH30BAHMEM HHIMKATOPOB MOJSI B KPYMHBIX TOpOJaX M MecTaxX C BBICOKHM
O0IIMM ypOBHEM 3JIEKTPOMArHUTHOIO TOJISI OY€Hb TPYJOEMKUH M JUIMTEIbHBIM 10 BPEMEHH, TaK KaK B 3TUX YCJIOBHSX
JambHOCTh OOHApy)KEHHUsI MaJOMOIIHON paauo3akiaikd He mpesbimaer 10 ... 50 cm. Bosnukaror HeymoOGcTBa ¢
oOciemoBaHUEeM TPYIHOJOCTYITHBIX MECT, HapuMep, MOToNKa (0COOEHHO, €CIM OH BBICOKHI), JIFOCTpP, BO3ILYyXOBOJOB U
T.IL.
3HaYNUTENFHO 00JIerYaeT MOUCK Palio3aKIa oK HATMYME HHTEPCENTOPOB, UMCIOINX YYBCTBUTEIBHOCTh 3HAYUTEIEHO
BEIIE YYBCTBUTENBHOCTH JIETEKTOPHBIX HHAWKaTopoB moisa, maMare LOCKOUT wu  ¢yHKHIO OIOKHUPOBKH
4acTOT (Hanpumep "R 11" [127].
Mertonuka MOWCKa PagUO3aKiIaloK C HCIOJIB30BAHUEM JTHUX NPUOOPOB 3akmioyaercss B cienyroumieM. Omnepatop,
HaXoIsCh B KOHTPOJMPYEMOM IIOMEILEHHM, BKIHYAeT TECTOBBIM aKyCTHYECKMH CHUTHAI M BKJIIOYACT HWHTEPCENTOp,
KOTOPBI 3axBaTblBaeT M JCTEKTUPYEeT HauOojee MOILIHBIN curHan. Eciu HeTeKTHpOBaHHBIM M MPOCIYHIMBAEMBIH C
MTOMOIIIBIO JUHAMHKA CHUTHAI HE COOTBETCTBYET TECTOBOMY, JaHHAS 4acTOTa BBOAHUTCA orneparopoM B mamate LOCKOUT
W UCKIIoYaeTcsl u3 pabdoyero nuamazona. [Iporecc mpomommkaeTes 10 MOSBICHHUS B TWHAMUKE TECTOBOIO CUTHaIa (TO ecTh
710 OOHapYy>KEeHHS M3ITyYeHUsT palio3aKiIaJKi) WIK O MPOoNaJaHus BCeX CHTHAJIOB (KOTJa YPOBEHb OCTABIIMXCS CHUTHAJIOB
CTaHOBHTCS HIDKE qyBCTBHUTEJIEHOCTH HHTEPCEINTOPA).
[Ipu oOHapyKeHUN U3TyYEHHs PaiuO03aKIaJKA €€ JOKAIMU3alUsl OCYIIECTBISIETCS MyTeM MOCIEA0BaTeILHOTO 00X0aa
noMereHus. B mponecce moucka AMHAMHK HHTEPCENTOPa BCE BPeMs IOJDKEH OBITh 0OpallleH B CTOPOHY 00CIeqyeMbIX
NpeaMeToB Wid 00bekToB. llpy mpuOIMKeHMM HHTEpCenTopa K H3NIydarolled 3aKiaZke Ha HEKOTOpOe KPHUTHYECKOE
paccTosiHWEe TOSBISIETCS XapaKTEPHBIM CHIHAl CaMOBO30YXACHUS (aKyCTHYECKOH «3aBsS3KM»). YMEHbIIass YpPOBEHb
ITPOMKOCTH AaKyCTHYECKOI'0 CHTHaJla B AMHAMHKE, OIEpaTop MOXKET Cy3HTh 30HY, B KOTOPOM BO3HHKAET DPEXKHUM
aKycTH4YecKo '"3aBsA3KH', WU TeM caMbIM JIOKAIM30BaTh 3akianky. Eciam uHTepcenTop HMMeeT WHAMKATOp YPOBHS
curHana (Hanpumep "Xplorer"), To BO3MOXXHOE MECTOIOJIOKEHHUE PAaJUO3aKIA[KH OIPEENIeTCS M0 MaKCUMAIbHOMY
YPOBHIO CUTHaJIa.
MeToauka TOHMCKa paano3akialoK C KCIOJb30BAaHHEM PaAH0YACTOTOMEPOB aHAJIOTHYHA METOJUKE TIOUCKa C
WCTIONB30BaHUEM MHAMKATOPOB moid. IloMck paguo3akiaJoK OCYLIECTBISIETCS IyTEM MOCIEeN0BaTeNbHOrO 00xozaa
noMenieHus. [Ipm  oOxole TOMENIEHWsT  aHTEHHY HEOOXOJMMO OpPHEHTHPOBATH B  pa3HBIX  IUIOCKOCTSIX,
coBepllIas MEAJICHHBIEC TOBOPOTHI KUCTU PYKH M 10OMBAasiCh MAaKCUMAaJIbLHOTO YPOBHsI cUrHaja. PaccTosiHue OT aHTEHHBI 10
o0ciienyeMbIX 00BEKTOB JOJKHO ObITh He Oonee 5 ... 20 cM. Ilpu 3TOM omepatop GUKCHpPYET Y4acTOTy NPUHHUMAEMOIO
cUrHana u ero OTHOCHUTEIIHHBIH YPOBEHB.
PagnouactoTomep 3axBaThIBaeT HanbOoJIee MOIIHBINA B TOUKE MPHEMA CUTHAJ M U3MEPSIET €ro 4acTOTy. 3HAaHWE YaCTOTHI
MO3BOJISIET OIEPaTOpy TPy0o KiIacCUPHUIMPOBATh MPUHUMAEMBIH PaJMOCUTHAI MO BO3MOXHBIM €r0 UCTOYHHKAM (pajuo-
WIA TEJIEBU3MOHHOE BelIaHWe, CiIy)keOHas CBs3b, COTOBas panuorenedoHHas CBsi3b M T. J1). Kak mnpasuio,
paznoyacToTOMEp 3aXBAaThIBAET CUTHAJIBI MOLIHBIX PaJHOBELIATENbHBIX CTAaHUUI (IIPU 3TOM IPH KaXKAOM W3MEPEHUH Ha
KHUJIKOKPUCTAJUIMYECKOM JIMCIUIee TIOKa3aHUsl 4YacTOThl MeEHsIoTcs). [Ipu mepeMelieHHMH 1O KOMHATe (B peXUMe
aBTO3aXBaTa YacTOTHI) OTHOCUTEIbHBIN YPOBEHb 3TUX CHUTHAJIOB M3MEHIETCS HE3HAYMTENIbHO, 1 MAaKCUMAJIbHBIM YPOBEHB
HabronaeTcst OKOJIO OKOHHBIX pam u Tpyo MapoBOTo OTOTUICHHS.
[Tpu mpuOIMKEHUHN K pajrio3akiagKe Ha HEKOTOPOEe KPUTHUYECKOE PACCTOSHHE CUTHAI OT Hee HauWHAeT MpPEBBIIIATh
CUTHAJIBl PaJUOBEIIATeIbHBIX CTaHIUM. Pagrouacroromep 3axBaThIBaeT 3TOT CUTHAMN U (QUKCHPYET ero yactoty. Hamnune
3axBara CHTHajla paJMO3aKIaJIKi TMOATBEPKAAETCS CTAOMIBHOCTBIO YaCTOThI CHUTHAMA (MIPU OTKIIOYEHHON (QYHKIUH
aBTO3axBaTa Y4acTOTHI) U ero BBICOKUM YPOBHEM.
Bo3MmoxHOE MECTOIOJOKEHNE PaJNO03aKIaJKH ONpelesieTcs M0 MaKCUMaJbHOMY YPOBHIO curHana. OOHapyKeHue
panuo3akiaJKi  OCYIIECTBISCTCS MYTEM  BU3yalbHOTO  OCMOTpa  TOJO3PHUTEILHBIX ~ MECT H  IIPEJIMETOB.
PagnouactoTomepsl, nMeronue BeicokooMHbIe Bxoabl (Hanpumep, OE "M1" u OE "3000A"), MOryT Mcnoyib30BaTbcs U
JUIsL TIOMCKA 3aKJIaJIOK, MEpeJaloniX WHPOPMAIUIO MO MPOBOJHBIM JIMHUSIM (JMHUSM JIIEKTPONHUTAHUS, Teie(OHHBIM
JUHUSM | T.J.) Ha BBICOKOH yactote. [l 3TOro 4acToToMep MOJKII0YAeTCsl K KOHTPOJIUPYEMO JTMHUH ¢ IOMOLIBIO ITyTa.
[Ipy mpoBepke NHMHUM BJICKTPONUTAHMS YACTOTOMED MOJKIIOYAETCS K HYJIEBOMY IPOBOIY, KOTOPBIH ONpenensercs
OOBIYHBIM MHJMKATOPOM HaNpsOKeHUs. PelieHre o HAIMYUK CEeTeBOH 3aKJIa K1 B JIMHUU MIPHHUMAETCS TIPU 00HApYKEHUN
B HEH CHrHajla BBICOKOTO YPOBHSI C BBICOKOM CTAOMJIBHOCTBIO YacTOTHI (NIPH OTKIIOYEHHOM (YHKIMM aBTO3axBaTa
yacToThl). OOBIYHO YacTOTa Iepeaaund MHPOpMaIMK 3aKIafku Jexxut B npeaenax oT 40 mo 600 k[, a B HEKOTOPBIX
caydasx - 10 7 MI'u. TTouck pajguo3akiagkd OCyIIECTBISAETCS MIyTEM BU3YyaIbHOTO OCMOTpPa PO3ETOK, PACPEAETUTENbHBIX
KOpPOOOK M 3JEKTPOLIMTOB, OCBETUTEIBHBIX U JJIEKTPHUUCCKUX MPUOOPOB (MIPH OCMOTPE OHHU OTKIIOYAIOTCS OT CETH U



pasbuparorcs), a TaKKe HETIOCPEICTBCHHO TUHAH [3, 109, 110].
AHQJIOTUYHO TIOMCKY AaKyCTHYECKHX paJuO03aKJIaJ0K OCYIICCTBISETCS TOUCK TeNe(OHHBIX pPaguo3aKiIaloK.
ITpu moucke TesiepoHHBIX PAANO3AKIATOK HEOOXOJAUMO CHSTH TeleGOHHYIO0 TPYOKY M MOJHECTH HHAWKATOP OIS
(urTepcentop) k tenehonHomy ammapary [109, 110]. IIpu Hamuuuu B Kopiyce Teae(OHHOro ammapara pajaro3akiajku
CpabaThIBaIOT CBETOBBIC WU 3BYKOBOW WHAMKATOPHI IIOMCKOBOTO YCTPOWMCTBA, @ B JWHAMUKE WJIH TOJOBHBIX Telie(hoHAX
OyleT TpOCHYIIMBATHCS HENPEPHIBHBI TOHAJIBHBIA CHUTHAT WM KOPOTKHE TYIKHA TeNe(OHHOH  CTaHIHH.
PagnouactoTomepoM ompenenseTcst yactota 3akianku. [louck TenedoHHON 3aKiIaKy MPOU3BOAUTCS MyTEM Pa3OOpPKH H
ocMoTpa TeaehOHHOTO ammapara, TeneOHHOM TpyOKH u TeneOHHOM PO3ETKH.
Janee mouck TeneOHHBIX PaJMO3aKIATOK OCYIIECTBISICTCS ITyTEM IMOCIEIOBATENEHOTO 00X0/a MOMENICHUH BIOJb
tenedonnoro kadens [3, 109]. Ilpu o6xone aHTEHHY HEOOXOIMMO OPHUEHTHUPOBATH MapajlUIeiIbHO Telne()OHHOW JHUHUU Ha
MHHHMAJIEHO BO3MOYKHOM pacCTOSTHHH OT Hee. Ocoboe BHUMaHUE 00paIacTcsl Ha paclpeacinTeIbHbIe KOPOOKH M MECTa,
rae TenedoHHAs JMHUS TPOJIOKEHA CKPBITOH MpoBogkoi. OcCMOTp MPOBOOUTHCS BIUIOTH A0 IEHTPAIBHOTO
pacnpeaenuTeIbHOTO IUTKA 34aHus], KOTOPBIA HAXOIUTCS, KaK MPaBHUiIo, Ha IIEPBOM dTaxke WM B oasaie. [Ipu Hammunu
Ha JIMHUM Tele)OHHOW paluo3aKIaJIku B MECTE €€ PACIOIOKEHHS YPOBEHb CUTHAJIA MOWCKOBOTO YCTpOWCTBA OyneT
MaKCUMaJIeH, a B JUHAMHUKE WJIM TOJOBHBIX Tele(oHax WHAMKATOpa MOJs WM MHTepcenTopa OyaeT MpOCTyHIMBATHCS
HEMPEPBIBHBIN TOHAJIBLHBIA CUTHA WK KOPOTKUE I'yIKH TeJIe(OHHON CTaHIINY.

CHOBHbBIEC XaPAKTCPUCTUKU HHAUKATOPOB I10JIs1

[ 107 neTexkTop moJs

Ha3znauenwue:

ST 107 nerexkTop moJjs NpeaHa3HadeH s OOHAPYKEHHUS W JIOKATU3aIlluU

Panuou3Iyyaromux TEXHUYECKUX CpENCTB (PTC).
K TaKUM CpeacTBaM, npexe BCETO, OTHOCHT:
pannoMuKkpo(OHsI;
TenedoHHbIe PazuoOpPETPAHCIISATOPHL;
PaznOCTETOCKOIIBI;

CKpBITBIE BHJEOKaMepbl ¢ Tepelnadedl MHPOpPMAIMK MO  PajHOKaHAIY;
TEXHHYECKHE CpEJCTBA CHCTEM IPOCTPAHCTBEHHOTO  BBICOKOYACTOTHOTO
00Iy4YeHus;

pazMoMaskd  CHCTEM CICKEHHUS 33  IepeMelIeHUuEeM 00BEKTOB;
COTOBBIE TeNICOHBI, PAJANOCTAHIIMU U PAANOTENE(HOHBI.

ST 107 Jerekrop moasi ommyaercs or ST 007 gomomHUTETFHBIMU
BO3MOYKHOCTSIMU:

1. JlomoaHUTEbHBIH YACTOTHBIM auamazoH 2.5-7 I'Tm 3a cuer
ucnojn3osanusg CBY anTeHHBI.

2. TIloBbIlIEeHHASN nmoporosast YYBCTBUTECJIbHOCTD H TOYHOCTDH
U3MEpeHus 4acToroMmepa.

3. Yayuymennas ugeHtupuxanus BLUETOOTH.

4. Hpentuduxanus curnaia 802.1g u 6azosslii DECT.
5. USB nopr.

6. Bcrpoennsiii Li-Pol akkymyasitop.

puranun gevicteus ST 107 ocHOBaH Ha MKUPOKOMOIOCHOM JETEKTHPOBAHNH IJIEKTPHYECKOTO TTOJIA.

Wnnukatop nonst ST107 uMeeT Tpu OCHOBHBIX peXUMa padOTHI:



Pexxnm ITOUCK:

JlaHHBIA peXUM TpeaHa3HA4YeH JIA OICPaTUBHOTO TIOWCKA W ompeaesicHus: Mecromnojiokenmst PTC.
Hcnonp30BaHue TaHHOTO pe’KMMa OCHOBAHO Ha BU3YallbHOM OLIEHKE YPOBHS CUTHAJIOB Ha 32 CETMEHTHOM LIKaje, Ui
KaX/IOr0 YacTOTOro JAuamna3oHa. JIOIOJHUTENBHO MCIONIB3YETCsl pas3feibHas HMHIUKALMA HENPEephlIBHOTO U
UMYJBCHOTO BHJIOB CUTHAJIOB,0TOOpakeHHe uaeHTH(uumpoBanHblx curHanos - GSM, DECT, BLUETOOTH wu
802.11g, a Tak k€ UHAUKALMS YaCTOTHI CUTHAJIA.

B unpukarope moss odecriedueHa BO3MOKHOCTh aKyCTUYECKOTO KOHTPOJISI IIOCPEACTBOM T'OJIOBHBIX TeJIC(hOHOB
WJIH BCTPOEHHOTO TPOMKOTOBOPHUTEIIS.

HOMEpa  WHIWIUPYEMBIX  JUAa30HOB/KPATKOBPEMEHHAS
WHIUKAIWS YCTAaHOBKU HYJIEBOT'O YPOBHS IITKAJ.

32-X cerMeHTHas IIKaja MepBoro Juarna3oHa
32-X cerMeHTHasl IIKajia BTOPOTO IUana3oHa

TeKyIlee aOCONIOTHOE 3HAYCHHWE HYJIEBOTO YPOBHS IIKAJIbI
repBoro AuanazoHa B dB

TeKylee aOCONIOTHOE 3HAYCHHE HYJIEBOIO YPOBHS IIKAIIbI
BTOpOTO Auana3oHa B dB
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: WHIMKAI¥s] CTAOMILHON YaCTOThI paJMOCUrHAIA
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GEM 3un 00 09 |3 WHAMKAIMS OOHApy)KEHUS PaauodyacTOTHBIX curHaioB GSM,
DECT BASE | B 5 g DECT, BLUETOOTH, 802.11G u cTa0WIbHOW YacTOTHI
WLAN pajrocUrHaia

WHAMKATOP YPOBHS HUMITYJBCHOW COCTABIISIIOIIEH MOIIHOCTH
VMCTOYHHUKA DPAaTUOM3ITy4YeHHUs (OpUEHTHpOBaHAa Ha HMITYJIbCHBIE
paaunonepenarynku, Takue kak GSM, DECT u np.)

YpoBenb HMHTErpajbHON MOIIIHOCTH HWCTOYHUKA
paguon3nydeHus (OPUEHTHPOBAHA HA PATUONEPEIATINKU C

MOCTOSTHHO M3 Ty4aeMOil MOIIIHOCTHIO)

WHAWKAIIWsA BLI6paHHOﬁ YYBCTBUTCIIbHOCTH HIKAJI HHAUKAIIUN

0 MPU3HAaK BKIOYeHUs BuibTpa BU

Pexum MOHUTOPHUHTI:

[pennaznaven ans ooHapyxkeHust PTC, 1o 3a1aHHOMY TOpOTY, 4acTOTe WM BHIy CUTHana. [Ipw aBTOHOMHOW pabore

coxpaHeHue HHGOpPMALUU OCYIIECTBISAECTS B SHEPrOHE3aBUCMMOM maMsaTH uzgenus (9 OankoB mo 999 coOwiTuii).
Obecnieuena paboTa Mo PacUCaAHUIO.

Kajla HWHAWKAOWW YPOBHA HCIIPBIBHOI'O CHUTHAJIA PTC B IEpBOM U

1 [ Rk W Z3:63 10 ,3 BTOPOM YaCTOTHOM JIHaIia3oHe
2I:IHP‘ITD==' -




VHIWKAIS yCTAaHOBIEHHOTO YPOBHS TPEBOTH JUIA HETPHIBHOTO CHTHAJA B
/4 [mepBOM M BTOPOM YaCTOTHOM JIHAaIia3oHe.

ITKajla WHIAKAINA YPOBHS HWMITYJILCHOTO CHUTHAJIAa B TIEPBOM M BTOPOM
,/ [MaCTOTHOM JHaIia3zoHe

WHAWKAIS YCTAaHOBJICHHOTO YPOBHSA TPEBOTH IJISl MMITYJIbCHOTO CHTHAJa
,9 B mepBOM 1 BTOPOM YaCTOTHOM JHATa30HE

WHIWKAIUS OOHApyKeHWs paguovacToTHbIX curHanoB GSM, DECT,
BLUETOOTH, WLAN wniu cTabuiIsHOM YaCTOTHl paAHMOCUTHAIA

NpHU3HAK OTCYTCTBUs/Hammuus paspemenust 3ammcn B [IPOTOKOJI
0 COBbITHUMH.

Pexxum IIPOCMOTP ITPOTOKOJIA:

[IpennazHavyen A MPOCMOTPa MPOTOKOJA COOBITHIA POM3OMIEANINX B pE3yNbTaTe padOTHI U3/IENHS B PEKIME
MOHUTOPUHI.

Obecneuena BO3MOKHOCTb COPTHUPOBKHU COOBITHI 1o CIIEYIOIIUM MIpU3HAKaM:
- BpPEMEHHU HACTYIIJICHUS COOBITHS,
- JUINTENTBHOCTH COOBITHS;
- YPOBHIO CHUT'HAIa,;
- IMaMNa3oHy.

Bri6op JTAHHOTO pexuma OCYILECTBISIETCS u3 MEHIO.

[Tpu oTcyTcTBUM COOBITHH B MpOTOKOJe MHANIUpYeTcs Haamuck: "TIPOTOKOJI ITYCT"

Homep Oanka (1-9)
HOMep npocMaTpuBaeMoro coobrrus (001-999).
obee uncio coowitrii B 6anke (001-999).

JUTUTETHHOCTH COOBITHS (YaChl/MUHYTHI, MAKCUMAITBHO 994 59MuH)*

Yachbl U MUHYTBI Ha4ajia COOBITHS

JIEHb U MECSI] COOBITHSI

YCTaHOBJICHHBII IIOPOT TPEBOI'U

WHAWKaUs oOHapyKeHHus paauodacToTHbx curaanoB GSM, DECT,
BLUETOOTH, WLAN win cTa0WIbHOM YaCTOTHI PaJOCUTHAIA

COCTOSIHHE YPOBHEUW B MOMEHT COOBITHSI.

* B ciydae, eciau coObITHE JUTHIOCH MEHEE OJJHOH MHHYTBI, TO OyJeT MHIUIMPOBAThCs 3HAK «<lx». [lpu

HEOOXOIMMOCTH TOJTyYeHHsI HHPOPMALUHU O JUIUTEIBHOCTh COOBITHSL ¢ TOYHOCTBIO JI0 CEKYHIbl BOCHOJB3YHTECH
mporpammoit «ST 107 DATAw.

JAOINIOJHUTEJBHBIE BO3MOKHOCTH

Jdus pabotel ¢ kommbioTepoM IBM PC wucnonmbe3yercs crielManbHO pa3pa00TaHHOE MPOrpaMMHOE

06€CHCI{CHI/I€, npeaAHaA3HAUYCHHOC I :

- oToOpaxkeHus B TpadpuaeckoM Buae pesyibrata padoTsl nHaukatopa noist ST 107 B pexumMe peaabHOTo



BPEMECHU;

- 3arpy3Kd U 0TOOpaXKeHNs, KaK B rpa)MuecKoM, Tak U B TEKCTOBOM (opmare pesynbrara padotet ST 107 B
pexxume "MoHUTOPHHT" (IIPOTOKOJ COOBITHI);

- moiHoro ympasienus ST 107 ¢ I1K.
Hns Hauvana paboTBl YCTaHOBHTE NporpamMMHOe obecneueHue ¢ mpuiaraemoro muHu CD nmucka wmm c

WurepHer caiita npou3BoaUTeNst WWW.smersh.ru/manual/st107.shtml.
[Noxkimounte OCHOBHOW OJOK K KOMIIBIOTEPY ¢ ToMolnbto mnpuiaraemoro USB kabGens. [locne 3ampoca Ha

YCTaHOBKY JpaiiBepa yKaxkuTe ImyTh 3arpy3ku. [lpm 3ampoce na moarBepknenue ycraHoBku OBS3ATEJIBHO
pa3pemnnTe yCTaHOBKY.
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TexHu4yeckue XapaKTepucTUKH HHAUKaTOpa moJs ST-107

OcHoeHotl 610K,

Huamazon yacror, MI'1g 50-7000

Hwnanazon 1, MI'ng 50-2500

Hwnanazon 2, MI'ng

2500-7000
Hwnamazonl
muHyc 75 (50 MI'm)
munyc 73 (500 MI'm)
[Toporosast 4yBCTBUTEILHOCTH 110 BXOAY, HE Oojiee, 1bm muayc 70 (1500MTI'1r)

MuHyc 65 (2000MT 1)

munyc 50 (2500MT 1)

55 (50-2000MT )
JlnHamMudeckuii qramna3oH WHAWKAuU, 1b

40 (2000-2500MTI 1)

muHyC 35 (50MI D)
UyBCTBUTEIBHOCTH YaCTOTOMEPA, 1bM munyc 50 (500MI'11)

munyc 40 (1500MI 1)
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munyc 35 (2000MTI1r)
munyc 20 (2500MT 1)
ITorpemHocTs U3MEpPEHUS YACTOTHI, Yo 0.005
UYacrota cpeza ®HY, MI'1t 750
3aryxanue B monoce 3arpaxaenus (6onwire 900MI ), nb, He MeHee 30
Huanazon 2
IToporoBasi 4yBCTBUTEIBHOCTH, BT/cM2 (2-9)*10-10
JnHamudeckuii npanasoH, b 45
T erectopa rorapuisesest
[Tonoca gactoT perekTopa 500xI 1t
BHyTpeHHUIT HCTOYHUK TUTAHUS Li-pol akk. Gatapes 3.6B
Tompebnsaemviii mok , MA, He bonee:
OcHoBHO# 0110K 80
CBU anrenna 25
Tabapumur:
OcHoBHO#1 010K 00x54x21
CBUY anrenna D=16, L=72
Bec ocnosHoOro 0710Ka, KT, HE O0Jee 0.15
KoMILIEKTHOCTH MOCTABKH
HaumenoBanue KommuectBo, mr
1. OcHOBHO# 610K 1
2. BY anTeHna 1
3. CBY anTeHHa (TIOCTABIISECTCS TOTIOTHUTEIHHO) 1
4. Ka6eas USB 1
5. 3apsHOE YCTpOHCTBO/OIOK TUTAHUS 1
6. Munau CD 1
7. TexHn4eckoe ONUCcCaHue U MHCTPYKLHUS IO SKCIUTyaTalluu 1

* UHAUKATOP MOJA (IETEKTOP IOJIA) - 3TO AJIEKTPOHHOE YCTPOMCTBO ISl HHAUKAIIUN MOIIHOCTH




OJICKTPOMAariuTHOI'O U3JIYyUCHH.

*PTC - Pagmomsnyvarorue Texamueckwme CpencrtBa, Takue Kak — paguOMHKPO(OHBI,
PaaroOpPETPAHCISTOPEI, PaarOCTETOCKOTIHI,
pauoMasiKi, paJUOCTaHIIH U PATUOTENIC(OHBI.

* Ilouck Ky4koB - mporecc oOHapyxkeHuss W nokamuzanmu PTC mocpenctBoM u3MepeHHUs
MOIIHOCTH 3JIEKTPOMArHUTHOTO TOJISE MHIUKATOPOM IIOJIS.

ST 110 gerexTOp MOJISI

ST 110
CoBpeMEHHBIN JCTEKTOp ITOJIS, ¢ BO3MOXKHOCTHIO momkmroueHus k IIK,
uaentudukanun kanaioB GSM, DECT, BLUETOOTH u 802.11g. C
ucrioigp3oBanueM CBY  aderenHnl, amama3oH dactoT g0 7000MIm.

Haznauenue:

ST 110 ngerexktop TmoJg MpeAHA3HAYEH JJIT  OOHAPYXKEHUS W JIOKATU3alud
PaauOU3ITyYaro X TEXHUYECKUX CpPENCTB (PTC).
K takum cpenctBam, mpexae BCero, OTHOCHAT:

e paauoMuKpo(OHEI,

e TenedoHHBIE PaMOPETPAHCISTOPH;

®  PaJHOCTETOCKOIIBI;

e  CKpBITBIE BHJICOKAMEPHI C Mepeaucii MHPOpPMAIUH M0 pagroKaHaly;

e TEXHHUYECKHE CPEJICTBA CHCTEM MTPOCTPAHCTBEHHOTO BHICOKOYACTOTHOTO OOYUCHHUS;
*  PaJMOMAsKH CHCTEM CIICKECHUS 3a IIepeMENIeHUEM 00 BEKTOB;

*  COTOBBIE TeNIC(OHBI, PAJANOCTAHIIMU U PAANOTENE(HOHBL.

Ocunosnble yinyumenust ST 110 mo cpaBHenuto ¢ npeapiayuieid monensio ST 107 cocrost B

CJIeTYIOIIEM:
1. Ieernoit OLED mucriieii
2. Pexum CAMOIIHUCEL]
3. Pexum OCLIUJIJIOT'PAD
4. OrtkiroueHue BCTpoeHHOro Li-Pol akkyMyistopa npu AJTMTEIIEHOM XpaHEHUH H3IEIHSL.

Hpuanun  geiictBus ST 110 ocHOBaH Ha MIMPOKOMOJIOCHOM  JI€TEKTHPOBAHHUH
UIEKTPUUECKOTO MO,

Wunukatop oJIs ST110 HUMEeT Ba OCHOBHBIX pexuma
padotsl: [IOMUCK 1t MOHUTOPHHI. JononHuTenbHbIMU pexxuMamu SIBJISIFOTCS
Pexxumer [TIPOCMOTP ITPOTOKOJIA u OCLHUJIJIOT'PA®.
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Pexum ITOUCK:

JlaHHBI ~ pEeXHMM  MpeAHA3HAYCH Ui  ONCPAaTHBHOIO IIOMCKA M ONpeAcCHHS
Mmectomnonoxxenus: PTC. Mcmonk30BaHue JaHHOTO PeKMMa OCHOBAHO Ha BU3YaJIbHOM OIEHKE
YpOBHS ~ CUTHAJOB Ha 32  CErMEHTHOM  INKajle, JUId  KaKIOr0  4acTOTOro
nuana3ona. JIOMOJHUTENBHO WCIONB3YETCS pas3jeiibHas WHAMKAIMS HETIPEPBIBHOTO U
UMYJBCHOTO BHJIOB CHTHAJIOB,0TOOpakeHHUE HWACHTU(UIMPOBAHHBIX cHTHAIOB - GSM,
DECT, BLUETOOTH wu 802.11g, a Tak e WHIAKAOWS 4YacTOTHl CTaOWIBHOTO
curHana. OOecrieueHa BO3MOXKHOCTH aKyCTHUECKOTO KOHTPOJS TMPOACTEKTUPOBAHHOTO
CHUTHAJIA MIOCPEJICTBOM TOJIOBHBIX TeNe()OHOB MM BCTPOSHHOTO M3ITydaTelisl.

32-X CErMEHTHBI WHIAMKATOP YPOBHS HMITYJIbCHOM COCTABJISIOIIEH MOIIHOCTH
UCTOYHUKA PaJHOM3ITydeHHs (OPHEHTHPOBAHA HA HMMIYJIBCHBIC PAIUONECpEIaTIUKY,
takue kak GSM, DECT u np.

32-X  CEerMEHTHBI  WHIUKATOp  WMHTETPaJbHOM  MOIIHOCTH  HCTOYHHKA
panuousnydyeHus:  (OpUEHTHUPOBaHA Ha  paJUONEpefaTYMKd C  TOCTOSHHO
U3ITy4yaeMOi MOILTHOCTBIO)

BbIOpaHHas 4YYBCTBUTEIBHOCTh IKad wHAMKAUWHU («H»- Hu3Kas, «C»- cpemHss,
«B»- BpICOKAs)

gacToTHble auama3oHbl («1», «d1D», «A2» , «d12» wumun «J12D»)
/KpaTKOBpeMeHHas! MHIWKAIUS YCTAaHOBKH HyNeBOro ypoBHs mkai («HOJIby)

TEKyIllee 3HAYCHUE YPOBHsI ISl TTOCTOSIHHOW/MMITYJIBCHOM COCTaBIISIIOIIEH CUTHAa
OTHOCHUTENILHO HYyJIEBOTO YpOBHs, B dB

3HaYeHHE YaCTOTHI IEPUOANYECKOTo curHaita, B MI'mg

Wnentnduuunposannslie cranaaptsl nepeaayun nanaeix (GSM, DECT, DECT BASE,
BLUETOOTH wimu WLAN)

W3meHeHne, BO BPEMEHM, YPOBHS CHUTHAJIOB C MPEOONagaroIiel MOCTOSHHON
COCTaBJISIIOLLEH

H3meHeHne, BO BpeMEHH, YpPOBHS CHTHAJlOB C MpeoOsajaronieidl MMITyJIbCHOM
COCTaBJISIIOLIEH

Texymiee  3HaueHWe  HYJIEBOTO  YPOBHA  JJIsl  MOCTOSHHOW/MMITYJIECHOM
COCTaBIIAIONIEH CUTHAIA

Pexxum MOHUTOPUHI:

[Mpennasnavyen s obHapyxkenuss PTC, mo 3ajgaHHOMY NOpOry, 4YacToOTe WM BHIY
curHana. [lpu aBTOHOMHOW paboTe coxpaHeHHe WH(MOPMAIMKA OCYIIECTBISIECTS B
JHEproHe3aBucuMoil  mamstn  m3genus (9 6ankoB 1o 999  coObITwHii).
Obecneuena paboTa 1o pacnucaHuIo.

1 WNnaukaTtops! ypoBHa curnaia PTC
2 I'paduueckoe oToOpaskeHHe yPOBHEH MOPOTOB TPEBOTH
3 [pu3HaK OTCYTCTBHS paspeurennus 3amucy B [IPOTOKOJI COBBITUH

4 06paTHBIﬁ OTCUCT IIAITUCCKYHAHOI'O MHTCPBAJia Ipru BI:I60p6 JAaHHOT'0 pCKUMa



Tekyimee 3HaYeHHWE YPOBHS MJs TOCTOSIHHOM/MMITYJIBCHOM COCTaBJISOIIECH
CHTHAJIa OTHOCHUTEIBLHO aOCOIIOTHOTO YpoBHs, B 0B

Tekyiee 3HaYeHHE YPOBHS MJIs IOCTOSHHON/HMMITYJIBCHON COCTaBIISIOIIECH
CUTHAJIa OTHOCHUTEIBHO a0COIOTHOTO YpoBHS, B dB

Pexum ITPOCMOTP ITPOTOKOJIA:

[IpennazHaven 1t MPOCMOTPa MPOTOKOJIA COOBITHI MPOU3OIIEINX B PE3YIbTaTe padOTHI
U3Jenus B pexume MOHUTOPHUHI.
ObecrieueHa BO3MOXHOCTh COPTHPOBKM COOBITHI IO CIIEIYIOIIMM IIPHU3HAKaM: BPEMEHH
HACTYIUICHUS COOBITHS, NIIUTEIHLHOCTH COOBITHS, YPOBHIO CHTHAJIA M YaCTOTHOMY JTHATIa30HY.

1 HOMep npocMaTpuBaemMoro Oanka/KonndecTBo 3a1eicTBOBaHHBIX OaHKOB
2 HOMEP MPOCMATPHUBAEMOTO COOBITHS/KOTNIECTBO COOBITHIT B OaHKE
3 YacToTHbII JMana3oH B KOTOPOM MIPOU30LLIA TpeBora
(1-50-2500MTI'm, 12 — 2500-7000MI 1)
4 [TapameTpsl curHa a B MOMEHT TPEBBILICHUS IOPOTa TPEBOTH
Pexxum OCLHHAJIJIOTPAD
1 Bapuant ycranoBku (A - aBromarmdeckoe P - pydHO€) M OTHOCHTEIIEHOE
3HAaYEHNE BEPTUKAIBHOM pa3BepTkH (0T 1 110 7).
2 OcrniorpaMmma
3 3HaveHNE TOPU3OHTAILHON Pa3BEPTKHU B IepecyeTe Ha Bech dkpaH (ot 1, 2,4,8,

16 u 32mc)

JOITOJIHUTEJIbHBIE BO3MOXXHOCTHU

Hus paGotel ¢ kommbioTepoM IBM PC wucnonb3yercs creruaibHO pa3paboTaHHOE
MIpOrpaMMHOE obecrieyeHue, IIpeIHa3HAaYEHHOE JUIST
- oroOpaxkeHuss B rpadudyeckoM Buje pesyibraTa padorel ST 110 B pexume peaabHOro
BpPEMEHY;
- 3arpy3Kd U OTOOpakeHHs, Kak B TpaduyeckoM, Tak U B TEKCTOBOM (opmaTe pe3yibTara
paboTsI ST 110 B pexume "MounuTtopuHr" (mpotoxon COOBITHIA);
- mostHoro ynpasnenust ST 110 ¢ T1K.

TexHuueckre XxapakTepucTHK nHanKaTopa noist ST-110

OCHOBHOI1 OJIOK.
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7. TexHu4eckoe OMMUCaHue U HWHCTPYKI U IO SKCILTyaTalunu 1

* aaukaTop TOJA (IETEKTOp TOJsA) - 3TO JJICKTPOHHOE YCTPONCTBO IS WHIUKAITIH
MOIIIHOCTH 3JIEKTPOMArHUTHOTO U3ITyUYCHHS.

*PTC - Pammomsmyuatomme Texumueckne CpenctBa, Takne Kak paarOMHKPOGOHEI,
pauopeTPaHCISATOPHI, PaMOCTETOCKOIIHI,
paJiMoOMasiKy, paJMOCTAHIINU U PATUOTEICPOHEI.

* Tlouck *xy4koB - Tiporiecc oOHapyxeHus u Jokanu3ainuu PTC mocpencTBoM m3mMepeHus
MOIITHOCTH 3JIEKTPOMArHATHOTO TOJISI MHAWKATOPOM TIOJIS.

JAETEKTOP I1OJIA ST 006 7

4 COCTAB ST 006

B xommiekT HU3ACIIUA BXOOAT CIACAYIONIUEC KOMIIOHCHTBI:
1. OcHOBHOI1 0JI0K.

2. Teneckonuueckas aHTCHHA.

3. 3apsAHOE YCTPOUCTBO.

4. TexHUYeCKOEe ONMHUCAHUE U PYKOBOJICTBO IO IKCILTyaTaI|H.

4 TEXHUYECKOE OIITMCAHUE U MHCTPYKLIMA 11O OKCIUTYATALINN

2 HABHAYEHUE

Herektop mosis ST 006 npenHasHaueH Jjisi OOHApPY)KEHHUS M JIOKAJU3allMd B OJMDKHEH 30HE
cnenuanbHbIX TexHuuecknx cpencts (PCTC) HernmacHOTo nomydeHust HHPOPMAIIUH.

K takuMm cpencTBam mpeskie Bcero OTHOCST:
* pamuoMUKpO(OHBL;

- TeneOHHBIEC PAAHOPETPAHCIISITOPSL;

* PaaMOCTETOCKOTIBI;

* CKPBITBHIC BUACOKAMEPHI C paIMOKaHAJIOM II€peaavdn I/IHq)OpMaLII/II/I;

PaAMON3ITyYaONIUX

* TCXHUYCECKUEC CPCACTBA CUCTEM MMPOCTPAHCTBCHHOI'O BBICOKOYACTOTHOI'O O6J'Iy‘-ICHI/I$I B paﬂno*unanawﬂe;

- TEXHAYECKHE CPEJICTBA Niepeiaun n3o0paxkenus ¢ Monuropa [19BM no paanokanaiy;
* paIOMAsKW CHCTEM CIISKEHUS 32 TIepeMeneHneM 00BEeKTOB (JIF0IeH, TPAHCIIOPTHBIX CPEJICTB, rpy™*

30BUT. IL.);

* HECAaHKIIHOHMPOBAHHO BKJIFOYCHHBIC PAJMOCTAHIINH, PAIUOTENe(POHBI U TeNe(OHBI C  PaJAHOYIIHHUATEIIEM,

ST 006 coxpanseT paboTOCIIOCOOHOCTH M COOTBETCTBHE TTapaMETPOB HOPMaM TEXHHMUCCKHUX yCIIOBUN



MIpY HaIpsDKEHUH MMUTaHUs He Hibke 3.2B, teMnieparype okpysxatomieit cpensl o —20 no +35°C un
BIIQ)KHOCTH BO3/yXa, He IpeBbImaromei 95%.

Buumanue! Bxonnoit yecunmutens ST 006 MOXKeT OBITh BBIBEIEH M3 CTPOS. BRICOKHM JICKTPOCTATHYCCKUM HAIMPSIKCHUEM,
HCTOYHUKOM KOTOPOT'0 MOXKET SIBJISITHCSI HAKOTICHHBIHN 3JIEKTPOCTATUYECKUN 3apsi]] HA CHHTETUYECKON OJIeXkK e, KOBpax .

6 TEXHUYECKOE OIIMCAHUE 1 UHCTPYKIUA 110 OKCIUIY ATALIMN

3 TEXHUYECKUE XAPAKTEPUCTUKN
Hwnamazon gactor, MI'; 30%2500
YyBCTBHUTENBLHOCTH 10 BX0Ay, dBm, He Xyxe:
F =30-800 MI't *56 (0.35MB)

F =800 -1700 MI'm *50(0.71MB)

F =1700 2500 MI'11 *42 (1.8mMB)
JvHamudeckuil Tuana3oH HHAUKaIuu, 1b 48
Jlnarma3oH 3ByKOBBIX yacToT, kIt 0.5 — 5.0
HcTounnk nuraHus akkyMyJIsITOpHas Oatapes 3.6B
Cpennuii moTpedsieMblii TOk, MA, He Oomnee 40
I'abGaputsl (0e3 aHTEeHHBI), MM 85%53x19

Bec (6e3 6aTtapen), kr 0.15
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4 COCTAB ST 006

B KOMIIIEKT U3/IeTTUs BXOJT CIICAYIONINE KOMITOHEHTHI:
1. OcHOBHOI1 OJIOK.

2. Teneckomuyeckas aHTCHHA.

3. 3apsIHOE YCTPOMCTRO.

4. TeXHMYECKOE OIMCAHUE U PYKOBOACTBO I10 3KCILUTyaTalluu.

8 TEXHUYECKOE OITMCAHUE 1M UHCTPYKIUMA 110 SKCIUTY ATALIUN

5 YCTPOICTBO ST 006
puranun gevicteus ST 006 ocHOBaH Ha MHUPOKOMOIOCHOM JETEKTHPOBAHUH HIIEKTPHUUECKOTO TTOJISL.

Wznenue obecrieurBaeT mpueM pajHOCHUTHANOB B auama3oHe oT 30 mo 2500 MI'm, mx AeTeKTHpPOBAaHWE U BBIBOJ IS
BHU3YaJIbHOTO U 3BYKOBOT'O KOHTPOJISI.



YpoBeHb cuTHaJIA 0TOOpaXkaeTcs Ha 16*cerMeHTHO!N CBETOMMOAHOM mKajie. IIpemycMOTpeHbI OTACIBHBIC HHANKATOPHI IS
curasioB ctaggaproB GSM u DECT.

Hns unenrudukanuu PCTC mo xapakTepHOMY 3ByKOBOMY CUTHAITy 00€CIieueH PesKUM aKyCTUYEeCKO 0OpaTHOI CBS3H.

OGecmeuena HWHAOWKAUA pa3psaia aKKyMyJ'IﬂTOpHOfI 6aTapeH 1 KOHTPOJIb COCTOAHUA IMMUTAHUA BO BPEMS SKCIIITyaTalluu.

5.1 OIIMCAHUE KOMITIOHEHTOB

5.1.1 OcHOBHOIi 670K

BrimonHeH B Bujie ManorabapuTHOTO MOHOOIOKA (puc. 1).

JETEKTOP I1OJIA ST 006 9

Ha nepenneli IoBEpXHOCTH PaCIONIOKEHBI:

— 17*cermenTtHas cBeToanoaHas mkana (1);

— MHIUKaTopsl 00Hapyxkenns curaaioB GSM u DECT (2).

Ha BepxHeil MOBEPXHOCTH YCTaHOBJIEHO pe3500BOE OTBEPCTUE IS MTOJCOCTHHEHNUS TEICCKOMMIESCKON
anTeHHs! (3).

Ha npaBoit noBEpXHOCTH pacmoN0KEHBI:

— KHOTIKa ynpaBieHus (4);

— pa3zbeM s noAKiIroUeHus 3apsaaHoro yerpoiictBa «CHARGEX(S).

Ha neBoil NoBEpXHOCTH pa3MELICHBIL:

— KHOTIKa ynpaBieHus (6).

Ha 3amHei mOBEpXHOCTH pa3MelIeHbI:

— JICKOpATHUBHAsSI PEIIeTKa BCTPOSHHOTO 3BYKOBOTO M3mydares (9);

— KpaTKasi HHCTPYKIUS 10 3KcIuTyaTanui (8);

— IIWJIB]] ¢ MHPOPMAIHEil 0 TPON3BOUTEIE, MOCIN H HOMEpEe JaHHOTo KoMIuiekTa u3aenus (7).

10 TEXHUYECKOE OITMCAHUE N THCTPYKIUA 110 SKCIUTY ATALIMN

5.1.2 3apsiaHOE YCTPOICTBO
[Ipennasnaveno s 3apsaa akkymysitopaoit 6arapen ST 006 ot cetn nepemernoro toka 220B 50Im.
5.2 YITAKOBKA

JU1st TpaHCTIOPTUPOBKH M XpaHEHHUS KOMIOHEHTHI M3/IEJIUsl Pa3MELIaloTcsl B MIPSIMOYTOJIBHOKH KOpoOKe 13 ropprupoBaHHOTO
KapToHa Oesoro usera pazmepoM 170x150x60 mMm.

Jiist y1oOHOM 1 HaJeKHOH YKIIaJIKH KOMIIOHEHTOB W3JIETIHsSI TPEyCMOTPEHbI IIEHOOINYPETAHOBBIE TIPOKIIAIKH.
Pa3Melnienre KOMIIOHEHTOB U3/1€/I1s II0Ka3aHO Ha puc. 2.

12 TEXHUYECKOE OITMCAHUE N THCTPYKIUA 10 SKCIUTYATALIMN



6 PABOTA C ST 006

JlaHHBII pa3/en onuckiBaeT padoTy U HE MPETSHIYeT Ha OMUCAHUE METOIUKHU TPOBeYo
neHust padoT mo ooHapykenuro PCTC.

6.1 OPTAHBI YIIPABJIEHUA 1 UHIAWKATLIMA

6.1.1 UHJIUKALIUA

Opranb! ”HAUKAIAY PACIIONOKEHBI Ha TepeIHEH TaHEeH U3/IeIHSL.

B Bepxneit vactu pacnosiokeHa 17*cermMeHTHas CBETOIMOAHAS IITKAJIA

[lepBrrit cerment cumuHero mBeta (PWR) wmHmummpyer BkIfOueHWe mWUTaHUA (TIOCTOSIHHOE CBEYEHHE) W Pa3psn
aKKyMYJISITOpHOU OaTapen (MUTaHUE).

OCHOBHBIM Ha3HauYeHHEM 16*cerMeHTHOH CBCTOI[I/IOILHOI\/'1 IIKaJIbl KPpAaCHOI'O IBETA ABJISICTCA MHAWKAIIUA YPOBHA CUT'HAJIA.

[locrmegoBaTenbHO 3aroparoIIuecss CETMEHTHl WHAWLMPYIOT yCPEAHEHHOE 3HadeHHE MOIIHOCTH IPOJIETEKTHPOBAHHOTO
CHTHaJa, a OJMHOYHBINA CETMEHT €ro IMMKOBBIE 3HAYEHHS.



JlaGopaTopHnas padora 8-10

Tema: U3yueHne cpeACTB BbISBJICHHSI KAHAJIOB YTeYKH HH(POPMALIMHA HA MpUMepe MPOrpaMMHO-aNNapaTHOI0
komIuiekca usmepenns IIIMUH «CUT'YP I»»

Iean padoTsI :

® (03HAKOMHUTCHA C OCHOBHBIMH XAPAKTEPUCTHKAMH ¥ BO3MOKHOCTSIMH NPOrPaMMHO-ANNAPATHOTO
koMIutekca n3mepenusi IDMUH «CUT'YPI»»

Iopsinok BeInoHEeHHs PadOTHI
- O03HAKOMHUTCS C TIPEACTABICHHBIM MaTEPHAIOM;
- OTBETHUThH Ha KOHTPOJIHHBIC BOITPOCHL;
- 0(hOPMUTH OTHUET.
HNHauKaTOPHI YJIEKTPOMATHUTHOTO TOJISI M CPEACTBA U3MEPEHHs MOOOYHBIX YIEKTPOMATHUTHBIX H3JIyYeHUH U
HaBoaok (II9MHNH)

1. O0mue cBenenus

[Ipunnun npeifictBus OONBIIMHCTBA UHOUKAMOPOS INEKMPOMASHUMHO20 NOJsL OCHOBAaH Ha IIMPOKOIOJIOCHOM
JETEeKTUPOBAHUM DJIEKTPUYECKOro mouis. VHIuKaTopsl 00eCHeduBarOT BO3MOXKHOCTb OOHAapydiceHus PaanoNepearoux
MPOCIYLIMBAIOLINX YCTPOUCTB C JIFOOBIMU BUAMU MOAYJISLIMH.

IIpencraBneHHble Ha OTEYECTBEHHOM pBHIHKE KOMIUIEKCHI JUIsI TPOBENEHUS CHElMCCIeOBaHUM TO3BOJISIIOT B
ABTOMAaTUYECKOM pEXHME PEIIaTh P 3a1ad u3MepeHull NOOOUHbIX INeKMPOMASHUMHbIX usmepenui u Hasooox (IIDMUH) n
o0seryaroT paboTy HHKEHEpa-UCCIIe10BaTes], OBBIIAIOT IPOU3BOAUTEILHOCTD €r0 TPY/Ia.

Hexomopbie kOMIUTEKCH Ha OCHOBE CKAaHUPYIOIIUX MPHEMHUKOB WM aHAJIN3aTOPOB CIIEKTPA APUMEHSIOMC OJd
ovicmpoeo ananmza crektpa [ID9MUH, nznydaeMbIx TEXHUUECKUM CPEICTBOM, HO He 00ecneuusaiom GblCOKOU MOYHOCMU
n3MepeHuid. [Ipy HEoOXOAMMOCTH BBIJAYM MPEANMCAHUS Ha JKCIUIyaTalMI0 TEXHUYECKOTO CPEJICTBA, HW3MEPCHHS,
MPOW3BE/IEHHBIE TIPH TIOMOIIM MAKUX KOMIIEKCOB, MOJMJISKAT OO0SA3aTeNbHON pydYHOW TMPOBEPKE C HCIOIH30BAHHEM
METPOJIOTHYECKOTO U3MEPUTEIHLHOTO 000pyn0BaHMS (M3MEPUTEIHHBIX MPUEMHUKOB WIIH aHAJIN3aTOPOB CIIEKTPA).

Kommnekcsl Thma «HaBurarop» NpUMEHMMBI JUISI TPOBEACHUS OocmamouyHo mounvix usmepenuii 1IOMUH B
YCIIOBHSIX DKPaHHUPOBAHHBIX TOMeENIeHHH (0E39XOBBIX IKPaHUPOBAHHBIX Kamep), HO Pe3yibTaThl M3MEPEHUH MOTYT OBITh
JIOCTOBEPHBIMH TOJIBKO MPH UX THIATEILHONW PYYHOI MPOBEPKE C MCIIOJIb30BAHUEM CPEICTB CaMOI0 KOMILIEKCa.

1 AGWIOMGH’IMSGL;ME 06Hapy9+ceHuﬂ CAPMOHUYECKUX COCMABTIAIOWUX MeCn108020 CUCHAA.

OOBIYHO WHXXEHEP-UCCIIEIOBATENb HIIET TapMOHHYECKHE COCTABISIONIME Ha CIIyX», PACIONO3HABash HCKOMEIC
KOMITOHEHTHI 10 3BYKY W (OpMe OCHIILIOrPaMMBI JIEMOYJIHUPOBAHHOTO CHUTHaia. MHCTpyMeHTalbHAs pean3aus Takoro
peXHMMa MPUBOANT K TOMY, YTO aBTOMATHUYECKasi CUCTEMa, paclio3HAOINasi CUTHAJBI 110 uX (popme, paboTaeT UMb HEHAMHOTO
ObicTpee KBaTU(UIIMPOBAHHOIO HH)XEHepa-uccienopareis. [103ToMy B MEpBbIX KOMIUIEKCAX MJaHHBIM PEXHM HE ObLI
pCain30BaH, a OIMO3HABAHHUC IMPOU3BOAUIIOCH 1O Kpumepuro UMeHeHUs ypOGHEZZ CUCHAJIO8 NpU 6KINYEHUU mecnoeoco
peodicuma Ha UCCIIelyeMOM TEXHHUYECKOM CpEICTBE (TaK Ha3bIBAEMBIN «3HEpreTHYecKuil Kpurepuii»). Takol cmoco0 naer
HEIUIOXME Pe3yJbTaThl: BCSI paboTa MO OOHAPYKEHUIO CBOAUTCS K JBYM MPOXOJaM CKAaHHUPOBAaHHUS Juana3oHa
CHEIHCCIeIOBaHM: TIPU TIEPBOM TPOXOJE 3allOMHUHAETCS KApTHHA IIYMOB TIPU BEIKJIIOYEHHOM TECTOBOM DPEKUME, MPH
BTOPOM IIPOXOJI€ HCCIIEAYyEeMOE TEXHHUECKOE CPEACTBO IEPEBOJUTCSA B TECTOBBIM PEXHM, W H3MEPSIOTCS YPOBHH BCEX
CUTHAJIOB, IMPEBBIIIAIOIINX 3allOMHEHHBIE ITYMbl Ha 33/JIaHHOE 3HAYEHHUE Mopora. YCKOpeHHe paboThl JOCTUTAETCS OYeHBb
CYIIECTBEHHOE: BMECTO HECKOJIBKHX YaCOB CIICIIUCCIICAOBAHUE BBIMOJIHACTCS 3a CUMTAaHHBIE MUHYTHI. B pe3yibraTe HHXKEHEP-
KCCIIeI0BaTEe b MMOJyYaeT TaOJHUIy YacTOT U YPOBHEH CHUTHAJIOB (THUIMMYHOE KOJHUYECTBO OOHAPYKCHHBIX COCTABJISIOIIAX —
HECKOJILKO COTEH) W MOXET pPacCUYMTaTh 30HBI pa3BeiocTymHocTH. OHAKO pe3yiabTaThl pacdera MOTYT OKaszaThCs
HEBEPHBIMH, TaK KaK JJCKTPOMArHWTHAs OOCTAaHOBKAa M3MEHSETCS cO BpeMeHeM. B mmamazone ot 9 kI'm mo 1000 MIt



paboTaroT THICSYM PATUOCTAHIIMH W MCTOYHHKOB paawonoMex. HekoTopeie M3 HUX BpeMsl OT BPEMEHH BKIIOYAIOTCS H
BBIKJTIOYAIOTCS, W €CITM KaKOH-TO MCTOYHHK PaJMOM3IYYCHHUS HE padoTall BO BpeMsl CKAaHMPOBAaHUS CIICKTpa IIYMOB, a TpHU
BTOPOM TIPOXOJIE BKIIOUMIICA, €r0 YacTOTa OKaXeTCAd B CIHMCKe OOHApY)KEHHBIX COCTaBISIOMMNX. ECTECTBEHHO, 3TO MOXKET
CIIy4aliHbIM 00pa30M M3MEHUThH PACCUMTAHHBIC pa3Mephl 30H Pa3BeIOCTYITHOCTH.

Takum 00pa3oM, omepaTopy MPUXOIUTCS BPYYHYIO MPOBEPSATH Bce OOHAPYKEHHBIC COCTABISIONIUE, HA 4TO OyneT
yxonauTh BpeMms. Ilo-nacmoawiemy rghghexmusno oanuwlii cnocod padomaem 6 06€3IX06bIX IKPAHUPOGAHHBIX KAMEPAX,
KOTOPBIC BBUY CBOCH JJOPOTOBHU3HBI IOCTYITHB OYCHb HEMHOTHM TIPEATIPHSTHUSIM.

B o6onee cosepwiennvix Komnnaexcax, omHUM n3 KOTOpbIX siBisieTcs «CUI'YPJl», mpuMeHseTcss aBTOMaTHYecKoe
OII03HaBaHUE UH(OPMALMOHHBIX CUIHAI0B. COINIaCHO METOIMKE HHXEHEPY HCCIIE0BATEII0 IPEAIaracTcs BhIOJHUTD TOUCK
KaKOH-1100 TapMOHMYECKOH COCTaBIIAIOUICH BPYYHYIO WM B CIICLUAIBHOM «II0JIyaBTOMAaTHYECKOM» PEXHUMeE, 1100 co3aaTh
STaJIOHHBI 00pa3 MCKOMOrO CUrHaja Ipu MOMOILIM peAakropa (reHepaTtopa), JMOO BbIOpaTh paHee CO3JaHHBIM 00pa3 u3
O0ubsnoTeKy, Mmocjae 4ero KOMIUIEKC aBTOMaTHYECKH OOHApYXHUBaeT B 3(GUpe CUrHAJIbI, TIOXOXKHUE Ha 3aJaHHBIH cUrHai. /[ia
ONO3HABAHUA CUZHANI08 6 MAKUX KOMNJIEKCAX NPUMEHAEMCA 63AUMHO KOPPenAYUOHHAaa GyHKkyua. 1o Oomee 3aTpaTHBII
[0 BPEMEHH CI0CO0, HO U CYIIECTBEHHO 00J1ee TOYHBIM.

2. A@momamusab;uﬂ usmepeHnus ypoeﬁeﬁ CucHajllos
OTHUM CBOMCTBOM 06J'IaILaIOT IMPAKTHUYCCKU BCE€ COBPEMCHHLIC KOMITJICKCEI.

3. Hzmepenue nasodox 6 cemu numauus, AUHUAX U KommyHuxayusx CoOrinacHo IEHCTBYIOLIMM HOPMAaTHBHBIM
JOKYMEHTaM, U3MEpeHHe HABOJOK B CETH MUTAHUS JIOJKHO OCYIIECTBISTHCS MPU TIOMOIIH SKBUBAJICHTA CETH WM TIPOOHUKOB
HaIpsDKEHUs. OKBUBAJICHT CETH JOCTATOYHO CJIOKHOE U OTHOCUTEIBHO IOPOrOCTOSAINEE YCTPOMCTBO, OJHAKO HU3MEPEHMS,
MIPOBEEHHBIE C €T0 MOMOILBIO, OOBIYHO TOYHEE M3MEPEHUH, BBIIIOJIHEHHBIX C MOMOILBIO MPOOHMKA HampshkeHus. «Hucras»
CeThb, UMUTHpYyEMas SKBUBAJIEHTOM CETH, II03BOJISIET U3MEPSITH CO3/1aBa€Mble HCCIIEyEMbIM TEXHUYECKUM CPEICTBOM HABOIKHU
B CETh MUTAaHHUS, YPOBEHb KOTOPBIX Ha 4—6 nb BhIlle COOCTBEHHBIX LIYMOB 3KBHBAJCHTA CETH, B TO BPEMS KaK TOYHOCTb
W3MEPEHUH, BBITIONHAEMBIX TPU IOMOIIM MPOOHWKA HANPSDKEHWS, 3aBUCHT OT YypOBHEH mmyma ceth mnutanus. s
ABTOMATU3WPOBAHHBIX M3MEPUTEIBHBIX CHCTEM OUYEHb BaKHA BO3MOXKHOCTH HCIIOJIB30BAHUS B CBOEM COCTaBE Pa3IMYHBIX
NPUEMHBIX YCTPOMCTB: aHTCHH, NPOOHMKOB HAaNpsDKEHHUs, SKBUBAICHTOB ceTH. COOTBETCTBEHHO, B INPOrPaMMHOM
o0ecredeHur KOMIUIEKCa JODKEH OBITh MPEeAyCMOTPEH MEXaHW3M IMOAJCPKKH JOMOJHHUTENBLHBIX MPUEMHBIX YCTPOWCTB, a
WMEHHO, BO3MOXHOCTh BBOJA TaKuX IapaMeTpPoB, Kak pabOuMid Juana3oH, aHTEHHblE KO3(GGHUIMEHTH (Ko3(duiueHTs!
3aTyXaHUs WM YCUJICHUS) U UX aBTOMaTHYECKUH yUeT B Ipollecce N3MEPEHUH.

Takum MexaHu3MoM 00J1aar0T KOMITIEKCHI «Jlerennay u «Curypa.

2. Kommuekc nzmepenust IDMUH «CUT'YPI»

[Iporpammuo-anmapatubii komiuieke «CUT'YPJl» (puc. 5) npeactaBiseT coO0H 00HY U3 CAMBIX COBEPULEHHBIX
cucmem OICHKH 3alIUIIEHHOCTH TEXHUYECKHUX CpecTB 1o kaHany [IDMUH u npeanasnavueH as MpoBeAeHUs CIIEUATbHBIX
WCCIICIOBAHUH PAa3IMYHBIX TEXHUYECKUX CPEJICTB IO BBIABICHHIO, PACIIO3HABAHUIO W M3MEPEHUIO CHI'HAJIOB MX MTOOOYHBIX
9JIEKTPOMATHUTHBIX U3IYYEHHH ¢ MAKCUMAIIBHOM CTETIEHBIO aBTOMAaTH3ALMH IPOLIETyP.

Cucrema cozgana Ha Oaze ananmuzatopa crnektpa ¢upmbel IFR (MARCONI) wmm apyrux mnpousBoauTenei,
crangapTHoro IBM-coBMecTHMOrO MepCcoHaNBHOTO KOMIbIoTepa (HacTonbHoro win Notebook) n komruiekTa anteHH. MoryT
OBITh TIPUMEHEHB! JIOObIE aHTEHHBI, NpelHa3HaueHHble A paboTel B auanasoHe oT 9 kI mo 2 I'Tu. Pexomenmyercs
MIPUMEHEHHUE AKTUBHBIX HIMPOKOIOIOCHBIX aHTEHH.

AHTEHHBI KO3((HUIMEHT BBOIUTCS B YIPABISIONIYIO NPOTpaMMy M YYHUTHIBAE€TCS aBTOMAaTHYECKH NpPU BBIOOpE
COOTBETCTBYIOIIEH AHTEHHbI. 3aME€Ha AaHTEHH B IPOLIECCE M3MEPEHMH OCYILECTBISIETCS ONEPaTOPOM B COOTBETCTBHM C
COOOIIEHUSIMH YIPABIISIONIEH MTPOrPaMMBI.

OCHOBHBIM OTJIMYHEM JaHHON CHUCTEMBI OT AHAJIOTHYHBIX Pa3pabOTOK SIBISIETCS UYETHIPEXITAITHOE OOHAPYKCHHE H
W3MEpPEHHE CHUTHAIOB M TIOJHOCTHIO aBTOMATHYECKOE, aJalTUBHOE pacro3HaBaHue dacTorT (curHamoB) I[IOMUWH wu
ABTOMAaTHUYECKOE JUCTAHIIMOHHOE YIIPaBJICHUE MTapaMeTpaMH TeCT-PEKUMOB Ha ucciemxyemoii [I9BM (Ha 6a3e tunosoro IrDA
KaHaJa).



Puc. 5 IIporpammuo-anmapatuerii komruieke «CUTYPI»

1. Ha mepBoM 5Tare BBITIONTHEHUS 33/1aHUSI B aBTOMAaTHYECKOM PEXKHUME OCYIIECTBISIETCS] (PUIBTPAIINS BCEX BXOAHBIX
CUTHAJIOB I10 HEPreTHUECKOMY KPUTEpHIO (IIPEBHIIICHNE HA 3aJJaHHYIO BEJTMUMHY HaJl YPOBHEM IIIYMOB).

2. I[anee CHUCTEMA BBINIOJIHACT KOPPEKIHIO KaXXI0I'0 BBISIBJICHHOTI'O CUTHAJIA, YTOUYHAA €0 4aCTOTY.

3. Ha TpeTheM 3Tame OCYyMIECTBIACTCS KOPPEIAIMOHHBIN ABYXCTYNEHUATHIM aHAJIW3 CUTHAJIOB B CPABHEHHH HX C
STAJIOHOM, XpaHAIUMUCS B (HaiioBoil OMOIMOTEKe. DTalOH CUTHAJa CUHTE3UPYETCS OINEepaTopoM IO CIIEKTPOrpaMMe
peanbHOro CHrHajga B mporecce (QOpMUPOBaHHS 3a7aHus. [IpelTycMOTPEHO BBIJICICHUE CHUTHAJIOB, KOPPEISIMOHHbIE
XapaKTCPUCTUKU KOTOPBIX HE IMO3BOJIAIOT IMpOrpaMMe CACIaThb OZ[HO3Ha‘IHLII71 BBIBO/], M BblJIa4a UX Ha 3KpaH OIICpaTOopy A
NIPUHATUS PEILECHUA.

4. Ha MOCJICAHCM 3TallC BBIMOJIHACTCA U3MCPCHUEC BBISIBJICHHBIX «OITACHBIX) CUTHAJIOB.

Bce crmekTpbl, 3apUKCHpOBaHHBIE B NPOIECCE CHCIMAIBHBIX HMCCIACIOBAHHA, MOTYT OBITh COXpPaHEHBI IS
nocieayronero ananusa. JlanHast GyHKIUS TT03BOJISIET JOTIONHUTEIHHO BECTH aHAIN3 CIIEKTPOB METOJIOM «HAJIOKECHUS, IPU
KOTOPOM CPaBHHMBAIOTCS J[BA CIIEKTPA, CHATHIX B Pa3HBIX peKMMax pabOTHI HCCIeIyeMOoro yCTporucTBa. MI3MeHeHus creKTpa
110 CPAaBHEHUIO C COXPAHEHHBIM IIPU HAJIO’KEHUH BBIIEIIIOTCS LIBETOM.

Ympasisitonas IporpaMMa Mo3BOJISET YIPABIATh BCEMU HEOOXOAUMBIMH PEKAMAMHU pa0OThI aHAIHM3AaTOpa CIEKTPA.
Bce 3amaBaemblie orepaTopoM IapaMeTpbl 3allOMHHAIOTCS B BHJE «3aJaHHs». bHONMOTeKa 3afaHuii COXpaHseTcs JJIs
MOCIIEAYIONIETO UCITOIL30BAHUS, B TOM YHCIIE JIF000€ 3aJJaHie MOXKET OBITh HCIIOIB30BAaHO B TOCIEAYIONIEM 0e3 M3MEHEHUH
WM C JIFOOBIMY U3MEHEHUSMH.

Brinonuenue ar000ro 3aJJaHusl MOXCT OBITh IMPUOCTAHOBJIICHO ONCPATOPOM B 000 MOMEHT H MMPpOAOJKCHO WA
3allylICHO CHaYaJia UK MPOAOJIKCHO C H3MCHEHHBIMHU B cirydac HCO6XO,Z[I/IMOCTI/I napamMeTpamMmu.

[IpenycMoTpeH U py4yHOH peXuM pabOTHl C aHAIM3aTOPOM CIIEKTpa HPH YNPABICHUH BCEMHU €ro (yHKUUSIMU OT
KOMITBIOTEPA. AHAIM3aTOPOM CIIEKTPa MOKHO YIPABISATH M aBTOHOMHO C TTOMOIIBIO €T0 OpraHoB ympasieHus. [Ipu atom mpu
BO3BpaTe IMOJA YIPAaBICHHE KOMIIBIOTEPA OIEPATOpP MOXKET TMPOJODKUTh BBINOJIHEHHWE 3aJaHMs C IapaMeTpaMH,
MPEeIyCMOTPEHHBIMH 33aHUEM WIIM C BBEAEHHBIMU C MYJIbTA YIPABJICHHUS aHAIN3aTOPa CIEKTPa BPYUHYIO.

3a0aua pacuéma mpebyemvix napamempos UcCCreoyemvlx YCMPOUCME peulaemcs OmOeNbHbIM NPOSPAMMHBIM
mMooyaem, ucnonvzyiowum pesyromamsl usmepenutl TIOMUH uccredyemozo ycmpoiicmsea 6 6ude hainia OaHHbIX U



OJononHumeinvHble OaHHble, 6800uMble onepamopom. Hmozom pacuéma aenaemca madauya OAHHLIX UZMEPEHUI U
pacuémos, npeoHa3HayeHHasn 01 6KAI0UEeHU 8 OMUEM.

AHanu3aTop CIEKTpa MOXKET padoTaTh HEMPEPHIBHO OT aBTOHOMHOTO HMCTOYHHKA 3JCKTPOIHUTAHUSA 0 IMOJIyTopa
4acoB, YTO MO3BOJISICT B PAJC CIy4aeB MHHUMU3UPOBATh YPOBEHb IOMEX NPU M3MEpPEHUIX. PekoMeH1yeMble N3MEePUTEIbHBIC
AQHTEHHBI TAKXKe MPEAyCMATPUBAIOT ABTOHOMHOE OJIICKTPONHTaHHE. TakuM 00pa3oM, TpPU HCIOJIb30BAHHH KOMITBIOTEpPA
«Notebook», Bech KOMIIJIEKC MOXKET OBITH MOOMJIBHBIM 1 aBTOHOMHBIM.

DJIEeKTPOMATHUTHBIE KaHAJIbI yTeukd nHpopmanun TCIIN

K mo0oYHBIM 371EKTPOMArHUTHBIM H3IYYCHUSM TEXHHUYECKUX CPEACTB Nepenadn u oopadorku uHpopmarmu (TCIIN)
OTHOCSITCSI:

* mrydenus snementoB TCIIU;
* U3YYEHUs Ha 4acToTax paboThl BeicokouacToTHRIX (BY) reneparopos TCIIH;
* M3YYEHUS Ha 9aCTOTax caMOBO30YKJeHHs ycunuTenei Hu3koi yactotsl (YHY) TCIIN.

Onexmpomaenumnvle usnydenuss snemenmos TCIIHM. B TCIIW, B 4acTHOCTH W B JIMHMSIX CBSI3M, BXOISIINX B UX
COCTaB, HOCUTEIEM MH(POPMALIMHU SBISIETCS IEKTPUUECKUNA TOK, XapaKTEPUCTHKUA KOTOPOTo (CHia TOKa, HAIIPSYKEHHE, YacToTa
u (aza) U3MEHSIOTCS MO 3aKOHY MH(GOPMALMOHHOTO cuTHama. [Ipu mpoXokKIeHWH SNEKTPHYECKOTO TOKA IO MPOBOJHUKAM
TCIIN BOKpyr HUX B OKpY)KarollleM IPOCTPAHCTBE BO3HMKAET 3JIEKTpUUYECKOoe W MarHutHoe moje. [lo sToi mpuunne
snemMeHTsl TCIIM MOXHO paccMaTpuBaTh Kak M3IydaTelld SJEKTPOMArHUTHOIO TMOJs, COCTaBIIOIIME KOTOPOTrO
MOJyJMPOBaHBI TAKXKE 110 3aKOHY U3MEHEHUS] HH(OPMALIMOHHOIO CUTHAJIA.

BbICOKOUACTOTHBIE  DNMEKTPOMATHWUTHBIC — W3JIYyYCHWS  NEPEIaTIMKOB  CPEJCTB  CBSI3H,  MOJYJIHPOBAHHBIC
MH(GOPMAITMOHHBIM CUTHAJIOM, MOTYT IIEPEXBaThIBATHCS MOPTATUBHBIMU CPEJCTBAMH PAaJMOPA3BEIKU U MPU HEOOXOAUMOCTH
MepeIaBaThCs B LIEHTP 00paOOTKH ISl UX PACKOIUPOBAHUS.

JanHplli KaHay mepexBata WHGOpMANMKW HawOojee HIMPOKO HCIONB3YeTCs JJsl MPOCITYIIUBAHHS Telle()OHHBIX
pasroBOPOB, BEAYIIMXCS MO pagroTeneoHaM, COTOBBIM TeJe(oHaM WK 10 paluopeNeHHbIM U CITyTHUKOBBIM JIMHUSIM CBSI3H.

3ﬂ€Kmp0Ml12Hllmele U3iyyeHus neépconailbHblxX KOMRbiomepoe.

CornacHo OIIEHOYHBIM AaHHBIM 110 KaHaimy [I9MUWH (moOodHbIX 37EeKTPOMArHUTHBIX U3ITyYeHUH W HABOJIOK) MOXKET
OBITh TIepexBaueHO He Oosiee 1-2 TPOIEHTOB JNaHHBIX, 0OpadaThHIBAEMBIX Ha MEPCOHANBHBIX KOMIBIOTEPAaX W JPYTUX
TeXHHU4eckux cpencraax nepegaun napopmanuu (TCIIN) [33]. Ha nepBblil B3I MOXKET [TOKA3aThCsl, YTO ATOT KaHaI MEHee
OMaceH MO CPaBHEHHWIO, HANPUMEP, C aKyCTHYECKHM, [0 KOTOPOMY M3 IOMEHICHUS MOXXET OBITh IepexBadyeHa pedeBas
nHpopMauy B HOIHOM oObeMe. Ho HEoOXoaMMO MOMHHUTH, YTO B HACTOsIIEE BpeMsi Hambojee BaykHas WHQPOpMAIus,
coJieprKalas KOMMepUYecKHe TEXHOJIOTHYECKHE CEKPEThI, 00pabaThIBAeTCs Ha IEPCOHATBHBIX KOMITBIOTEPAX.

Crnemuduka xanana [IODMUH TakoBa, 4ro Te camble 1Ba mpoLeHTAa MHGOPMALUH, ySI3BHUMBIC IJIS TEXHUYECKUX
CPEeACTB IepexBaTa — 3TO JJaHHbIE, BBOJUMBIE C KJIABUATYyphl KOMITBIOTEPA HIIH 0TOOpaskaeMble Ha MOHUTOPE.

KoMIbroTepsl MOpOoXKIAI0T 3IEKTPOMArHUTHBIE M3ITyYeHUs, KOTOPBIE HE TOJIBKO CO3/IAI0T TIOMEXH I PaauoIpreMa,
HO TaKKe CO3MAI0T TeXHWYECKHe KaHaiubl yreukw uHbopmarmu. CoequHUTENbHBIC Ka0enn (JIMHUM CBS3HM), 00JamaroIiue
WHAYKTUBHOCTBIO W €MKOCTBIO, O0Pa3ylOT pPE30HAHCHBIE KOHTYPHI, H3IYYAIOIIUE BBHICOKOYACTOTHBHIE 3JIEKTPOMArHUTHBIC
BOJIHBI, MOJIYJINPOBaHHBIMU CUTHAJIAMH JaHHBIX.

AHanoruyHasi CHTyalus UMeeT MECTO M IPHU B3aMMHOM OOMEHE CHTHAIAMU MEXy NapalielbHO MPOJIOKESHHBIMU
kabensimu. Hccnedosamenamu npooemMoHCMPUPOBAHO 80CCHAHOBICHUE CEMEGbIX OAHHBIX Uepe3 MeNeiOHHYIO JTUHUIO,
npuuem mene)oHHbLI Kabenb nPOXOOU pAOOM C Kaderem KOMRbIOMEPHOU Cemu 6ce20 HA NPOMANCEHUN 08YX MemPOs.
Eme omHa omacHOCTh HMCXOOUT OT "aKTHBHBIX" arak (BBICOKOYACTOTHOC HABSI3BIBAHUEC): 3/10YMBIMICHHUK, 3HAIOW{UIL



PE30OHAHCHYI0 Hacmomy, Hanpumep, Kabens Kitasuamypusl n€PCORAIbHO20 KOmMnobromepa, Molicem Oﬁﬂyllamb €20 Ha Imoul
yacmome, a 3aTCM PCTUCTPUPOBATL KOJAbI HaXXATUA KJIABUII B PCETPAHCIUPYECMOM PE30HAHCHOM CHUIHAJIC 6)'[.':11"0,[[31)51
BBI3BAHHBIM UMW U3MCHCHUSAM UMIICAaHCA.

s IIK BbIcOKOYACTOTHBIE M3JIyYeHHsI HaxoasaTca B auanasone 10 1 I'T'n ¢ makcumymom B moJioce 50-300
MTI'u. IIupoxkuii cnekTp 00yC/JI0BJIEH HAJMYHEM KAK OCHOBHOH, TAK UM BBICHIMX TAPMOHHK IIOCJIE0BaTEJbHOCTENH
KOPOTKHX MNPAMOYIOJbHBIX MH(OPMANMOHHBIX HMMIYJIbCOB. K INOSIBJIeHMI0O NONMOJHHUTEJBHBIX COCTABJSIIOIIAX B
NMOO0OYHOM JJIEKTPOMATHMTHOM W3JIyYeHHH TIPUMBOAWT TAaK/Ke MNPHUMeHeHHe B BBIYHCIHMTEIbHBIX CpeACTBax
BBICOKOYACTOTHOI KOMMYTAIUH.

I'oBopuTh 0 Kakoi-TNOO AMarpaMMe HAIPaBIEHHOCTH 3JeKTPOMarHuTHBIX u3nydeHnit [IK He nmeeT cmpicia, Tak Kak
PacHoJIOXKEeHHE €r0 COCTaBHBIX YacTeil nMeeT MHOT0 komOnHarmil. IIK nmeer JuHelinyio noasipuzauuio. OHa onpenensercs
PaCIOJIOXKEHUEM COCIUHUTEIbHBIX KaOeneu, SBISIOIIUXCSI OCHOBHBIMHM HMCTOYHWKaMu wmanydeHudl B [IK ¢ Merammnueckum
KOXYXOM Ha CUCTEMHOM OJIOKeE.

YpoBHM MOOOYHBIX 3JICKTPOMArHUTHBIX WU3NydeHWid BT periaMeHTUpOBaHBI TIO YCIOBUSAM 3JICKTPOMArHUTHON
COBMECTUMOCTH MENBIM PAIOM 3apyOeKHBIX M OTEUYECTBEHHBIX CTaHAApPTOB. Tak, HampuMep, COTIacHO MyOmukanuu «Ne 22
CISPR (cneumanbHBIi MEXKIYyHApPOJIHBIA KOMHTET IO paguoromexam) s amamazona 230-1000 MI'm ypomeHb
HAINPSKEHHOCTH 3JIEKTPOMATHUTHOIO I0JIsA, u3jaydaemoro obopyaosanueMm BT, Ha paccrosnuu 10 M He a0JKeH
npespimiaTh 37 ab. OnHako HM3JIydeHUS TAKOTO YPOBHS MOTYT OBITh IMEPEXBAayCHbl HAa 3HAYMTEIBHBIX PaCCTOSHHIX.
CnedosamenvbHo, COOMBEMCMEUE INEKMPOMACHUMHBIX — uszlyueHutl cpedcmeé BT Hopmam Ha  91eKMPOMACHUMHYIO
COBMECUMOCMb He 0becnevusaem coxpanenue KOHPUOSHYUATbHOCU 00pabamvleaeMoll 8 HUX UH@DOpMayuu.

DnekmpomasHumHule usnyueHus Ha wacmomax pabomsi BY eenepamopos TCIIH u BTCC. B coctas TCIIU u BTCC
MOTYT BXOJHUTbH Pa3IMYHOIO POAa BBICOKOYACTOTHBIE T€HEPATOPHI KaK-TO: 3a[al0lie FeHePaTopbl, FeHepaTopbl TAKTOBOM
YacTOThbl, TeHePATOPbI CTHPAHUA W MOAMATHMYUBAHUS MATHUTO(OHOB, reTePOJUHBI PAIHONPHEMHBIX YCTPOICTB,
reHepaTopbl H3MepHUTEIbHBIX NPHOOPOB

M T.J.

[Tpu BHEMIHUX BO3ACUCTBHUSIX MHPOPMAIIMOHHOTO CHTHaJa (HampuMep, 3JIeKTPOMAarHUTHBIX ToJieil) Ha aneMenTax BU
TeHEpaTOPOB MHAYKTHPYIOTCA 3JIEKTPUUECKHE CUTHANBI. [IpHeMHBIMH aHTEHHaMH A MarHUTHOTO IOJNS MOTYT CITY’KHTh
KaTyIIKd WHAYKTUBHOCTH KoOJeOaTEeNbHBIX KOHTYPOB, CIVIQKMBAIOIIME JPOCCEIM B ILENAX OJJIEKTPONHUTaHHA M T...
[IpueMHUKaMH 3IEKTPUYECKOTO IOJIS SIBJISIOTCS TPOBOJA BBICOKOYACTOTHBIX LIETIEW U Ipyrue 3jaeMeHThl. THAyKTUpOBaHHBIE
JJIEKTPUYECKUE CHUTHAJIbl MOTYT BBI3BAaTh MOAYJSLMIO coOcTBeHHBIX BYU komebaHuil reHepaTopoB M H3Iy4YE€HHE UX B
OKpY>KaroIlee MPOCTPAHCTBO.

OnexmpomazHumuvie usnyueHusi Ha dacmomax camogoszoyxcoenus YHY TCIIHA. Camoo30yxaenne YHY TCIIU
(HampuMep, YCHIINTENe CUCTeM 3BYKOYCHJICHHS U 3BYKOBOTO CONPOBOXKIICHHS, MAarHUTOQOHOB, CHCTEM TPOMKOTOBOPSIIICH
CBSI3U T.II.) BO3MOXKHO 3a CYET NpeoOpa3oBaHMi OTPULATENBbHBIX OOpATHBIX CBs3el (MHOYKTUBHBIX WM €MKOCTHBIX) B
Mapa3uTHEIE TMOJIOXKHUTENBHBIE B pe3ylbTare (a3oBOTO CABHra CHUTHaNa OOpaTHOH CBS3M Ha ONpEAEICHHBIX 4acTOTaX, 4To
MIPUBOJUT K TIEPEBOJY YCWIIMTENS W3 peXHMMa yCUJICHHMSI B PEXHMM aBTOTE€HEPallMM CUTHANOB. YacToTa camMoOBO30YXKIEHUS
HaxoIuTcs B mpeaenax padounx yactor anemeHToB YHY (Hanmpumep, MoaynpoOBOAHHUKOBBIX MPHOOPOB, 3JEKTPOBAKYYMHBIX
JaMM ¥ T.I1.), IEPEXOAMINX B HETMHEWHBIN peXUM pabOThI NPU MEperpy3Ke 3a CUeT ACHCTBUS MOJIOKUTENbHON 00paTHON
cBsi3u. CHrHajd Ha yacToTax camMOBO30OYKAEHHS, KaK MPaBUIIO, OKa3bIBAETCS MNPOMOJIYJIMPOBAHHBIM HH(POPMALMOHHBIM
curHasioM. [lepexBar moOOYHBIX dJeKTpoMarHUTHBIX u3dyueHud TCIIM ocymecTBuseTcss CpeacTBaMH — Paauo-,
PaAMOTEXHUYECKON pa3BeNIKH, pa3MELICHHBIMU 3a MpeieIaMu KOHTPOJINPYEMOU 30HBI.

30Ha, B KOTOPOH BO3MOXKEH INEpPEeXBaT MOOOYHBIX JIEKTPOMArHUTHBIX M3IYYEHHH C MOMOIIBIO Pa3BeAbIBATEIILHOTO
MPUEMHHKA C TIOCIEAYIONIEH paciuppoBKON cojiepikalieicss B HUX nHpopMaIuH (T.e. 30Ha, B TpeJiesiaX KOTOPOil OTHOIIEHHE
«MHPOPMALIMOHHBIN CUTHAJ/TIOMEXa» MPEBBIIIAET JOMYCTUMOE

HOPMHPOBAaHHOE 3HAYECHHE), HA3BIBAETCS OMACHOMN 30HO1 2.

KonTposbHbIe BONIPOCHI



1. Bugst cpeacTB 0OHApYKEHUSI paJM03aKIaHbIX YCTPOICTB.

2. [lepeuncnure OCHOBHBIC YCTPOMCTBA BBISIBICHUS TTOOOYHBIX JIEKTpOMAr-
HUTHBIX W3ITyYCHUH.

3. [lepeuncnure uzBecTHole BaM mporpaMmmMHo-anmnapaTHbie KOMILIEKCHI
Jutst msmepenus: [IDMUH.

4. TummoBo# cocTaB aBTOMaTH3HPOBAHHBIX KOMITICKCOB PaTHOMOHHTOPHHTA.
5. Texam4eckue BO3MOKHOCTH KOMIUIEKCOB paTHOMOHUTOPHHTA.

6. Kakue xapakTepuCTUKH IEKTPOMArHUTHOTO TIOJISI ONPEACIISIOTCS B BBI-
SIBIICHHBIX TIOOOYHBIX JICKTPOMATHUTHBIX U3TYYCHHSX ?

7. B Kakux pacderax MCIOJIB3YIOTCS XapaKTEPUCTHKH IEKTPOMArHUTHOTO
TOJIST TOOOYHBIX JICKTPOMArHUTHBIX W3ITyUeHHA?

8. B ueM nmprHIMIHAIBEHOE OTJIMYME MEXIY IPOrpaMMHO-aNIapaTHBIM KOMIUIEKCOM PaAHMOMOHUTOPHHIA HA OCHOBE
CKAHHMPYIOUIET0 IPHUEMHHKA U POTPaMMHO-AINIAPATHBIM KOMILIEKCOM 1o ouenke [IIDMUH?
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B3s10M MOHOQI(PAaBUTHOT0 MOJACTAHOBOYHOIO IIU(PAa METOAOM YACTOTHOMN ATaKH
Heab padoThI: 03HAKOMUTHCS HA TPAKTHKE C KCIOJIB30BAHHEM YAaCTOTHOM KPHUIITOATaKH MPH B3JIOME
HOCTAHOBOYHBIX I (POB.

UcxonHeie naHHble!

3ammudpoBaHHBII TEKCT, MepevyeHb Hanboee YacTo BCTpEeyaromuxcsi OYKB B TEKCTe, MepedeHb Haubolee
9aCTO MCIOJIB3YEMBIX B PYCCKOM SI3BIKE OYKB.

BrixonHrle JaHHEBIE!

PacmmdpoBaHHBI TEKCT.

TeopeTnyeckre OCHOBBI:

MoHoangaBUTHBI MOACTAHOBOYHBIN MU - MHUPP, B KOTOPOM KaKA0i OykBe UCXOTHOTO ajdaBuTa
MOCTaBJICHAa B COOTBETCTBHE O/IHA OyKBa Immdpa.

Hampumep, Bozemem cioBo «KYKYPY3A». [1ycts OykBe «K» Tekcra cooTBeTCTBYeT OyKBa «A» mmdpa,
OykBe «Y» TekcTa cooTBeTcTBYeT OykBa «b» mmugpa, Oykse «P» Tekcra cooTBeTcTBYeT OykBa «B»

mudpa, Oykse «3» TeKcTa COOTBETCTBYET OyKBa «I'» mmdpa, OykBe «A» TeKcTa
cootBeTcTBYeT OykBa «I» mudpa. [locne moacranoBku OykB mudpa BMEcTo OYKB MCXOIHOTO TECTa CIOBO
«KYKYPVY3A» B 3ammdpoBanHoM Bujae OyaeT BoITIsineTs kak «KABABBBI I».

HenocrarkoM mogo0HOTO mM(poBaHUs SABISIETCS TO, YTO, €CIIM KaKas-TO OyKBa BCTPEYaeTCs B UCXOTHOM
TEKCTe Yalle Bcero (Hampumep, Oyksa «O» B pyccKoM aidaBuTe), TO U COOTBETCTBYIOIIAA eif OykBa mudpa B
3ammM(ppPOBAHHOM TEKCTE TAK)KE BCTPEUAETCS Yallle BCETO.

B HmxenpuBeneHHOW TaOmuIe TMPHBEACHBI YAaCTOTHl BCTPEYaeMOCTH OyKB B AHIVIMICKOM TeKcTe (B

MIPOIEHTHX ):

Bricokas Cpennsas Huskas

E 12,31 L 4,03 B 1,62
T 9,59 D 3,65 G 1,61
A 8,05 C 3,20 V 0,93
) 7,94 U 3,10 K 0,52
N 7,19 P 2,29 Q 0,20
' 7,18 F 2,28 X 0,20
S 6,59 H 2,25 J 0,10
R 6,03 wW 2,03 Z 0,09
H 514 Y 1.88

3Has 4acTOTHl Hanbosee BCTpeyaromuxcs OyKB M MOJCUYNTAB, KaKHe OYKBBI Yallle BCEro BCTPEYAIOTCS B
mdpoBKe, KPHUITOAHAIUTHK MOXET MO0J00paTh pacmU@pOBKY Ui HEKOTOPHIX OYKB TEKCTa. 3areM,
aHaM3UPYs KOPOTKHE CIIOBA, HAWTH elle OYKBBI, HICTUHHBIE 3HAUYECHHUS KOTOPHIX MOXKHO C BBICOKOH CTEIEHBIO
YBEPEHHOCTH Npeayraaats. Hanpumep, ecnu yxe pacmuppoBana 0yksa «O» u B TekcTe ecTh ciioBo «OblO»
(momuepKkHYTHI yxke pacmmppoBaHHbIe OYKBBI), TO, ckopee Bcero, mudpy «bl» coorBercTByer OykBa «H» B
ucxonHoM Tekcre («OHO»). Uem panbiie pacmmgpoBBIBacTCS TEKCT, TEM JIerde HJIET MpoLecc
paciIuppOBKH.



Meroauueckue yKka3aHus

1. 3amyctuts Ha BemosHeHue (aiin labw01.exe
Ha skpaHe mosiBUTCSI OKHO BBITIOJIHEHUS JIA0OPaTOpHO# paboThI (puc. 1):

Jlabopatopras pabora N1: Banom MoHDaI(hasHTHOTO NOACTAROEOYHOTO WH(pa

i_l [~ TIoKaZRTE TONEKO 30MEHEHHb S
[~ MoKa3ETE 33KOAHPOBEHHLIA TEKCT

- b pETMSNGCA ADMY MTAS, SPMP MAPLCP., - B IUXHEANSKRPRE, XrisecH MSrKaps
weIMXmoM., - Marouap Bmx aoco,
SPTEMCC MMIMUPE HPNRCO. WMSMXNOM Macprosmd ¢ ocnwaax, tuapnud coodmane,

nsporan, wuwela cnosca p Mokasark 4acToTw

Byxeac wugpa 3BMBHUTE Ha

msumEmmona mad, vmanb osgmoo=md mrmxfio

THMPXIORN
- Xu, omTral

- HO. XI HMCANTPer! [ ]

= P X1 HMINox 2pxonl
usd ronm saumpel TAMHOOKS PRSPOLIO. JoBasuTs

= ruxBueom, - wcuxns mMINEmoMm. - raxbueoM. .. YnanuTe

sxforiopd 0K THOPHUEP KOM. SHAN MMEMXINOM OKE, EaM ROK onBTigoMipo wpawn
P 5™ iGN SMAMAKEK, JAEHCONK NMBKIARMPX = WPAIMNSE TAD HEHSWMHH fmnoreh ax=e.
0M THEK BX JPNC WAI PE3PT. WMIKXMeM o 6un arapan Bsd simwd, exnm k6o

UMARIMHN WMSKAR! BAMRY SPTEHCO HMINS HMCAMIPSN B TRATMY THTAASE p AKkb
Bufaf WwKX NPHCH, MURHTKEPS KE0 KMM HM3X PSP ESMLY SPTRHCO TMOPN, THESE

BREIOM WMSNRUON TAPS SMER WY LDACIOORNA EIMIUNS DRIOOMY SDXIGOE.  hAM sobher?
SARAY MMCAMCpe, WX THRrRAnLiAKX MTURDoMMSP, P3P ruax ixopomB xu ramacw
maurco?

WMSHXEEON 15E BTAa3b pramext p TARCAUEION WOR® MATKG. KON HE BE  WNHOMY
MR MO MBGMEIS MR KTTM WITHCERT 0K DHBRITGPOEa: mMaMy kB0 HM O MEp Sma RS
Enbnbo NUNCHOAN BRXICKK NI 3DARNIOMY PMXHOWL, TSIROKAK HMIAMIPE,

SPTENEC THMYHRS TEANREG., QUCHMD OMMIMI. WMSHXIOM oCaus cMETHEARI, TRIKELS
KON 3PTHLSO, P AMS HHOSBKW HHEIUAN TEADPOE THTISCO. EHSD MO OMusaed,
KM nmend WOMKS OHPEE MMUMAN NMSD IMSMXIDOM. KMBE 8K MO CUMITPURONS —
OURIAOTRER MARARNN WMIKNXIDOM. NAMRNGAR TRASORIA, NATRGICAN owdMCpd, ton
IPTEHCO MACHXATUIH EMOMPRIPTUAKED TM-BROMMO0, P IRAE UMIHXIOM WK HAD2
HTHAPSHE M HPMpS TSREpHSab cubmgommoMb. 3PTRHCO AMSKE TRAKCAMNG H
wMeaMrpexfi psp wE rexOaDensasg MMrakf . BRAgapin ok BensM uxaw, ©ogawh

MNOD MU WNSP OCKAKNKA.

WMSHXIMOM TAMPKE ANOMIOON MNMBX, KMM SPOIapam o PAHMCMB HrRasnd XRIOpp 0

Pucynok 1. OkHO BBITIOTHEHHS 1a00PaTOPHOM PabOTHI

B neBoii wacTi okHa HaxomuTcs 3amIM(pPOBaHHBIA TeKCT (OYKBBI, BBIOEICHHBIE KpacHbIM LiBeTOM). B
nporiecce pacupoBKy pacmudppoBaHHbie (MPaBUIBLHO MM HEMPABUIBHO) OYKBBI TEKCTa MEHSIOT IIBET C
KpacHOTO Ha YEpHBIN.

Jlabopatopras pabora N1: Ba10M MOHDAI(DABHTHOTO NOACTAHOROYHOTO WH(Pa

i_' [~ ToKasaTe TONEKO 30MEHEHHbIE
[~ MoKa3&TE 33KOAHPOBEHHLIA TEKCT

= b PETMINXOA ADMY MTAH, SPMP MAPUCP. -~ B ANXHAUSKKPKN, XIMMOecH MErKAps
WMIXIWOM, — MATOMAP HME A0CO,
SPTEMCC MMIMUPE UPURCO. WMSMXNOM Macprosmd r o cnwmax, tuapnud xoodmane,

MAMIEIIOD® WAH, TMRIMK OBGIOOENG MUMEKO TOasmeeno, Tmmels anosco p MNokaaatk YacToTh

TAMPXIORM

- ®m, omTral BykBac wuppe  38MEHUTE Ha

- HO. XI BMCAMIpPer! 16 IH

= P X1 HMINOE spxon!
P

nsd roum saumpel TAMIOHKS FXIPCIEO. 6 =mn
= DPMXMMEIOM, — MCUXUS WMINKIPOM. — DMXKMBIOM. .. YnanuTL
BMMORIOpd 0K THODHUZE KOM. SKAH WMEMYINON XOLET, BANM ROK CMMTINONMO Qpaxn
P 5™ SN SMAMAKEK, JAEHCONK NEMBXAUMPX = WPAIWMNSE TAD HEM3H BMIOORENR SXHE.
WM THE BX JPHNC WAI PMESPT. EMIKXIYOM MR MMN ARSpAN H3) bxmd, BXOM Kxo
UMARIMHM WMSKER! BAMRY SPTKHCO HMULS HMCAMIREL B TRATMY THMTAASE P AKK
HUMIK WKX MPHCL MUEHTEBPS KMO KM HM3X P3P BSMLL SPTHHCO TMOPM, THESE

BRAM WMANXION T SMER W0 L DBCIOONN  SIMIENS DRIIOMY  BPXICKE. hEM sOoher?
SARAY MMSAMOPE, BN THAIRANLGMH MTURROMNMSIP, PIP MK EKOPOMM¥ XU POMNaOK
gaurco?

WMIUXION UL 3 MTIINZK PIINCHM P TARCAUEION 0L? MATKS. OM MHE BE MEOMY
MBI M MBIOMBIS MR KTTM ST ICSEA 0K DEBRIIG PASHH: THAMY KO HM IME] SMSESMhH
HUMMMO NEBCHOAN BPXIONK NI 3DAKKIMY PMXHOYL, T3IROKAK HMIAMIPE.

SPTRHSC THMYHES TEANAKM, SUCMI OTMIMI. WMSHXIOM SCALS CMMTHXAKRI, TEIKHLS
ENN 3IPTELHSO, P AMA HHOIBKW HHEILAN TEADPOE THTISCO. EHSD MNOL OMusaed,
KM nmund WOMKS OHPME MN9HAN MMDD DMIHXIDOM. KMND BN M0 CUMITPUSORS —
OUMIAOTER MBEARNN HMIKXIDOM, MNAMROCGAR TRIAMORIA, NANGGIORS OMIMCPd, Tom
IPTERCO MACHXATUIH EMOMCRIPTUANED TM-BIOMMKO, P IKAH WUMIHXIOM 0K HAG2
HTHAPSE HM HPMPK TSKEBPHSAN CMMTISOMMHOMK. IPTRECD AMSKS TRAKCAMEG H
HMCGAMPPERN PSP WE PMXOALSIEAN) MMIOBKS . HRISAPHL 0K WHMOSM WKAW, D EWs

MNOD MU ANSP ONKAKNKH.

WMBHXIPOM TAMPES ANOHIOON MNMEX, KMNOM SIOIAPAL © DANMOMY HPEIJMY XHRIGORP 0O

~|
Pucynok 2. MI3mMeHeHHs OKHA 1a00paTOpHOI paObOTHI ITOCIIE pacIIU(PPOBKH OTHONH OYKBBI
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UroObl yka3aTh Jjsl Kakoi-mu0Oo OykBbI mmdpa ee UCTHHHOE (pacmmdpoBaHHOE) 3HAUCHHE, HY)KHO B
none «bykBa B mmdpe» ykazars 3HaUeHUE OYKBBI, HampuMep, “0”, a B moje «3aMEeHUTh Ha» - €¢ UCTUHHOE
3Ha4YeHHe, HApuMep, “u’”’, a 3aTeM HaXaTh KHONKY ‘“J[00aBuTh. Pe3ynpTaT Takoro meHCTBHUS MPUBEACH Ha
puc. 2.

Ha puc. 3. IIpuBeneHO OKHO BBIIOJHEHHUS 1a0OpaToOpHOI pa®oThl mocie goOaBieHHs pacHnppOBOK
HECKOJIbKUX OYKB.

Jlabopatopras pabora N1: Banom MoHDa(hasHTHOrO

wHppa E]

j [ lNokaznTte TONLKO 30MEHEHHbIE

- b PATHMINXOAE TIMY MTAT, TIM MapLcp., JI NHXHARSEKPRI, XrMecH MTIRTRS
WMIHXMIOM, ~ MTTOATP KHME A0CO, I nDKﬁSﬁTb3ﬁKOﬂHpOBBHHbIﬂTBKCT

SPTEACC MAXIMUPS HINTCO, WMBMXMIOM M'!‘-'_‘pk}OSJ'ld_) r caxnak, 'K‘H‘l‘p.ﬂlli xurdnmur,

MTHIEIIOD® WA, TMTHRK OWAWOO=Ad ATMENO THATHEID, TMmela anosca p Mokaaartk “acToTe |

TAMPXCTIT:
- %8 oarxul BykBac wuppe 3aMBHUTE Ha
- HH. XH JMCAMCper! i”
= P XH HMINOx 2pXon!
usd wEn sumpal TAMIIOHKS PXSpCHI. 6 =mu
= DMEMMEIOM, — JICHXHZ WMINKHIOM. - DHXKMEIOM. .. 1 = H R E— I
RuMOKIOPd 0K THODHHSE KIOM. SHAH WMEMMHION MOHSE, BTN RIOK CMMDHIONMIO QpTen B = I S
P ATHM T SMAMAKE, JAEHCNK JTMBNKTHPX = WPTAMATE TAD ATMIH BMOORENR TXHE. H = m

WM MK BX JDAC WAI I'E3P WHMIHXRIKM MR MWD ARSPTH ﬂ'.'l'i) axwd, BROM KMO

UMTESMAM LIMSKaR! BTHRL SPTRACO HMIUILS JAMCAMIPER J TREAMNMY THTATCE P TAK

JAHMOK WKEX JARNCH MUEATKEPS KMO KNM HM3E P3P ETMILD SPTHIC TMOPM, THIAIR

BEMM WMSHAKION TAPaSHNS 00 HDASHOOTH  JSMELT DRO0KRY SPXICKE. sTM sober?

TAKTH AMCAMCPE, WX THAPRANKEAR MTHIOMITP, P3P a8 EKOPCMM XN PaRAcK
aTHrco?

WHSHXHION UN=F MNTATONK PAINCHM P TARKCIHAOK XOH? MTIET. KM QIK S5 NEOMY
MITHAMBGMITION KTTM YHIHCTRA WK DABKRITGPHIA0: THAMY KHO HM M=) SMTRSMI00

JIHMMMO NDACKOTH BRXICKE N 3DAKNKOMY PMXHOYH T3IHNKTE JNMIAMIPE.

SPTERCC THMYHET TEADNAM, THCOMD ONMIMI. WMSHXHOM

CAHS CMMTMETHI, TEIKHES

KON SPTRACO, P THMT HMSBRW JNHEKIHTH TEADOE THMTLTS KN30 MOH OMNHATRHD,
KM nmamd WOMET OMPMEK MMSHAN HMSD IMSHXHOM. XKISE SN MO CUMITPUSGKT =
OHATOTPT MBRARNA WMIKXAOM. ATANOGAR TRATIORIA, ATABKIGAS 0AdMCPd, oK
SPTEACO MTCHXACHING EMOMCENPPHTHAP TH-BIOMMMO, P IKAH UMIHXHOM WE ATHS
RTHAPTE AM APMPEX TSKERPATAK SMHTHOMMOMK. 3IPTRACO AMTKS TRAKOTHRG N
NMGAMPPERM PSP R PMXDIHEETANS IMIIRK. DRARAPHD 0K UMOSM WETH, © TMs
MIOD MMM QUSE OPKRAKKA.

WMBHXHIOM TAMPE® THOMIOON NMBM, KMOM CIEITPAR © DPAJMOMM JADPKTOMM XHEWOPRD 0OH

d
Pucynok 3. OxHO 1a60paTopHO PabOTHI IOCIE PACITU(PPOBKY HECKOIBKHX OYKB

atopnan pabora N1; Banom monpanthannTioro noacTanosoyHore wybpa

j [ MNoks28TE TONSKO 38MEHEHHEE

— ¢ PATHIUNOE TIOMY NTAT, TrMp Xaspwep, — A AEXEIAHBEKPRKM, XPMGCH HTTRTRS .
WMSHXHEOM, — MTIOITE UMK S0C0. | nDK&35Tb3&K0ﬂHpOBaHHbIFITeKCT

BPTRACO MASHMMPS HFHTCO. WMSHXMIOM MTopresnd ¢ caxask, rarpand xarcdnrux,

MTUIXLNCOD WG, TMTHM OBMMWOCEAY ACMEMO THATORIC, THEIds caoEco p Mokasars “acToTk |

TAMPXACK
- xm omrxul EYkBa e WHgpe  3EMEHUTE HO

NH. XM AMchamrpes!
- P XB HMIMOX B2pxokl
- H3) BEA MEMpH! - TAMITOEKS PRIPCHI.

= PMXMMBOM, — JICHXHS WMAAXHIOM., — [HXHMBOM, ..

JH"}"IO!‘.I‘JP'*‘ X THCPHHSP NIOM. SXAX WMM3NXHOM X0MS, BTM KON CMXTHIONMNO HPTAR

P 5TH NTH MMAMAKE, JFKHIME JMBETHIOPXK =~ HPTAMATH TAD ATHIN MMOOLEK THRIR. g =

M DR BX SpAC WIS PRIE WMAIMKHION 0K M0 nxaprd 23 nxwmd, exnw Ko

YMTEAMIW WHARAK! BT 3IPTRACO HMLE INCHATPER J1 TRAPMY THTOATCSH P OTRK
JIHMIM WEX JARACH MUEJATKLPS KMO KOM HM3X P3P STMIU IPTEACO THIOPA, THIIEN

BETIM WMGHXHKM TAPSSMIAM WL NRACKHOTH JAMUNTIRKOMY BPXCIOE. bBTH Z0par?

TARTH AMCAMOPE, KR THMHTRATHEAM WTHIOMITP, PSP FAIK AKS}

nrneco?

CHMM XH PAN&OK

WMIMXHION WSS MTATOIN PAOIMCMM P TANCANIION 20082 MTIET. OM FAK DX MMOMY
HATHARBIONATION SIIM YHIHCTER O PABKATLTHSAP: THAMY EXO HM UMZP “HTHRSMIX
AHUMKC NPACKOTH BRMCWE HOH 2PRaKioMy PMXEOYH T3HOETE ARTAMIPpE.

FPTEACO THYHET TEATYU. THCND OTTMIMI. WM3AXHIOM OCHHS CMHTHATRI, TENRHES
KM JIPTKACO, P THT HMIBKN JNHEIHTH TEADNOE THMTATIO. KA3SD MOR :-HH!I’I‘.YI‘*‘;
KEMM HMa) WOMET DHIME WMIMAK HHMIPD WMIMXHIOM., KA BN MO TMIPUIONT -
WHATOTPT MBMINHM WMSKHXHIOM, NTAHKOAN THATICRIL, JATAHKIGOK DnBH(‘p@, oK

BPTRACO MTCHXEUNAING MMOMOMIDPRTHAD TM-NNONMMD, P OSKAM UMIEXMION 0K JITHS

ATMARPTH AWM ATHEH TOREPATAN CHMMTHIOMMOMM, IPTEACO MMTED TRAGOTARG N
AUCAMTPLRY PEP R IHXTIHSHTHA AMDARK. NXARERKQL OF KHNNSM IWMETH, T WTHK

M:Op MUE WAIF OPXRJAKKH.

MM XHIOM TAMPES THOHOK KWMbM., KM CPHATPAH ¢ POAMCHK JINET3MM XHHICPD HH

|
Pucynok 4. TIponenypa ynajaeHus ONMO0YHO YKa3aHHBIX PaCIIH(PPOBOK




UToObl OTMEHHUTH YKa3aHHYIO paciiu(pOBKY OYKBBI, HY’)KHO B CITUCKE pacmM(poOBOK MBIIIKOH yKa3aTh
COOTBETCTBYIOIIYIO Mapy OYKB U HAXKATh KHOTIKY « Y 1aluTh» (puc. 4).

ITosoca BepTHKAIBHOTO CKPOJLIMHTA CITY>KUT JIJISl HABUTAIIMH 0 Paciiu()pOBEIBACMOMY TEKCTY.

2. HauwmHaercst 9acTOTHas aTaka ¢ aHaJIu3a 9aCTOT BCTPEYaeMOCTH OYKB B mudpoBke. Jist oTux 1ieneii B
OKHE BBHITIOJHECHHS JIa0OpaTopHOil paboThl mpemycMoTpeHa kHomka «[lokasate wactoTe». [lpu ee
Ha)KaTWW Ha SKpaH BBIBOJAWTCS TEpPEYeHb AeCATH Hamboliee JacTo BCTpedaeMbIX OyKB B mudpe, a
TaKXe nepeveHb OyKB, HanOojee YacTo BCTPEYaeMbIX B PYCCKOM SI3bIKE (pHC. 5).

Information

Mepeble 10 caMblx YacTo BCTREYarOWMXCA BYKE!

- \
\1/ {cKopee BCero oAHMMKM M3 NepBbix ByayT "o”, "e”, "a", "H", "n", "1", "n

"M" = 503
"K' =437
npu =315
"W ("H)" =307
"o =303
Ilgll (lIT)II = 267
"wi" ("'n)" =262
"y =244
llnll o 226
' = 182

Pucynok 5. Madopmarus o 4acTorax BCTpe4yaeMoCTH OYKB B mudpe

[lepBpIM m1aroM B pacum(poBKe TEKCTa MOXET OBITh yKa3aHHE pacIIM(POBKH Ui caMOM 9acTo
BCTpevaeMoi OYKBBI - OyKBBI «0». JJIst ciydasi, IpUBEICHHOTO Ha PUC. 5, YKa3bIBAETCSI «0» KaK paciIugpoBKa
OyKBBI «M» mudpa (cM. puc. 6).

paodora N1: B3jioM MOHOAI(ABUTHOI0 MOACTAHOBOYHOrO mudpa
/]

OKa3aTh
(l) prT03HXO)K ﬂroy OTHH’ ﬂrop Oapmcp’ - bl TOATTL N RNAMALTALIIILTA
JIXHJIUBKIOPKO, XI0I0C0 OArKAPI MIOIUXI(I0O0. -
OSITOBISIP 00K JIOCT. Tokadats wactoTs!
byksa B

IPTKBICO OBIIIUIPI UTISCO. MIOIUXIIO0 OSICPIOOIBIG T

mudpe 3aMEHHTH
CJIKBDK, TOApAU} XUTPBIAUK, OAYIKIIIN0I U,

TOSI00 03ANNO03bI() BITOKOO TIVIIIOKIO0, TOHIO(I 00aBUTH
CJIOBCO p 1/10pXI0KBI: '
X11 ObITK4YI

HY. XY blocnocpek!

P XII HO3MOK BpPXiou!

HA(} 10HBbI 01I0PY] - TJIOMOHK)I IKIPCLIO.
rox00BI00, - BICIXI] HIOIUXIIO0. - TOX00BHOIIL..

BIOOHKIOP( K TOCPHIP KIO. 3KJIH I03UXII00 XK1,
b0 KIO COOTIIONOI0 YPSAKJ P bSO INSA0 YO0JOAKK,
JIKHCOK BIOBKSALIOPK - YPSVIOBISIN TJIP bIsIOOH 00NObKO
saxIK. OO I'BIK BK Jlpbic i rkape. mo3muxmoo0 0K
oon gaxkapsu H3(} bBIKIP, BKMIO KO 0 YOSAKIOBIH
HIOJHAK: bAOL] JPTKBICO HOLIAD bIOCIOIPEL bl

Pucynok 6. IlepBblii mar pacmudpoBky - ykazaHue pacimin@poBKy OYKBBI «0»

Crenyer IOMHHTB, YTO AJIs KOHKPETHOTO TEKCTa YacTOTa BCTPEYAeMOCTH OYKB MOXET ObITh HECKOJILKO WHOM,
YeM B CPETHEM ISl PYCCKOTO s13bIKa. Eci B pycckoM si3bIKke, HanmpuMep, OykBa
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«T» BCTpedaeTcsl yame, 4eM OyKBa «I», TO B KaKOM-TO KOHKPETHOM TEKCTe OyKBa «I» BIIOJHE MOXET
BCTpeYaThCs yaiie OyKBbI «T». [loaTOMY ciieno onupaThes Ha JaHHBIE YaCTOTHOTO aHAIN3a HE CIIEAYET.
3. B 3amm(poBaHHOM TEKCTE OCYIIECTBISETCS MOUCK KOPOTKHX CIIOB, 3allM()pOBaHHbIC OYKBBI

KOTOPBIX MOYKHO IIPE/ICKa3aTh MO YK€ pacuin(poBaHHBIM OyKBaM M 9aCTOTHOH MH(OPMAINU U3 PHUC.
5. Ha puc. 7. B BepxHel CTpOYKE eCTh ()ParMEHT TEKCTA « OO », TJIE «0» yIKE H3BECTHO

Gopatopnan pabota N1: Banom monpanthapHTHoro noacTanoEoYHOTO i

pa X

[ MNoka38Te TONSKO 3aMEHEHHE

EHOX ®E TAPYORPE, P 00 OHNEZH{ TRIEH WeAmoeod SRIXCECSONY, AXDSPEArcd
TnodkNRpX Bpaor, THOTAAPEKEpY I ToRS0aK TRARE woph, refingaproges o " Moka3aTe 38KOAPOBEHHSIR TRKCT

XEDIKMNAK, XO03084K £ CONPRNEIAX TIIOKSE, WIPBXK & O0ANO0 OX JAXAPE XeK nux

TaomboanKan TAXOCO C HOCAOPPOK. KK MOBHEX DPROL OUXUK OAsn0ds ocaur Mokasarks 4acTOTH

Graspr, TacIRaud OB PAMOAR AXMAPHKMAP Bpox jony SHBKMCOY WKNPNONHKOABDOY

TEOKADY. MEYBUM COMSp OXIADION WESKES KL ALCEPION, K0 TIMOCH Eykeas wippe  3omeHuTe Ho
HOMAUWP3URHK, P CONINMIROMSON COTRR HMAODA Wi, vEm0o6 NOQICCE Wwo=napw [l’l ]D

HEWEI, ONANAY N8uxX cubing orpHxs Eworow.

TOA HOCNOPPER, I, FOS KO0 YNIPFIPAKSH. WEHSUAKEERY, NSE=RA(Epy, M= 0 Aosasute
PREpHEBE Mgy HEspRpIosorgy dowos = onsorusab eadboonosnen® sosorpest Ynanuts
p Busxmimcoy, TOMOBKY H0#, BRIOPMXEKHCON NMOBOroy, NBUMCOY, MKX XHPNOMNO

PANAOTE. TOXIHEY HENO DONOAL, OSCHALAN WUHNSXEN, 00 PHE ILIKO

orRMONIOTIGNN . Iy auf mumsax - mochorpey, TI0ER Oumarmmary suubs Gpron,
froono=Rwono SES ORXEH ONANPEREIIE XHEND oRpxrEmgso Toerfio,

0K TnoMA0 aAxxear cubiep, WK TAOHSO TOASAE <COHCP Iuc wuxaruxbono
KNUMOMKINOND BrANSSE. MONEAMAND XOCSMBOOONKM BE I mHubpu buaknpusnou: n
TOMIEHOK S0 PINTUAC KK TAPHKA I' MOSOro THRARTSHRIPAN PY 0 BRISCOK HSpIcp.
XHERIM MINOPIpENA SPSPIUITLRMAE BSGSO0WEcp, TUXLLS Ok, SPrAK B o BAAUEDK.

MANPAIS KON, KUPOAR, TOAUBIECRE ALX0D P ONAIPOITIPTIFECPN BRANHN, DONEIIGLR
poanapp lon pomax px Bmmmrnmcpt m xubozoBmMKgn SpPACT ¢ TOSOTUAHMKCE 04
WEHCOREBIOONAP. JONEATH 0TR20n, nondepu rwosariepd mrraof, puco:mo
HOKHPNIRSSON 1 l]-]l\'.['Y» I]HKH};'iV"l-. BTRNNAM PpX ANAOBNONTG HEJIRDD . TOJIONCH PX
COBNAPp CLCONO-R0 BRTOSKOMND, PXOMOOAAX P PAAJHOSOX SUC, HH0 PY HTIKAKODK
XUronuEprEso roaxwpdbp racmAMmomary r peob pxERIAKWOPP. TOAKKLAKIMICOY
CNUMOSN NUSOTPNY, DANAXINIONY OMION D MIOMOY P OYOMIEpK I INKEC OMKBIOORIN .
neuncpr spssnd wrxafidmeony HxaxerrT. asaspsorganggr cubop O, LT KRS
wsarmor. oaxdobadwend codaxcipd rouxm, ro rmeb mronb TRIpcoOINTRR
umpopendad wn ThApEEADAP CPUHARSKAT PAELT. .. xn roxosubp.

MNOWKE SKAP, COXONA6 HOBHO TOWPOWOPR TIHRSAUBKONO, XUTINIFSP Hropbp

spxobfp xu, vroragcp xursgErsy wEapbp socrorpenbp. o woHo mosmaono ofin,

Pucynok 7. IIonck KOpOTKHUX CII0B

aboparopras pabora N1: Baiom MOHDAI(ABHTHOTO NOACTAHOEOY

(+| [ TMokasats TanbKo saMeHeHHbE
[~ MoKa3aTE 38KOAHPIBEHHEIA TEKCT

HOM HE TAPHOEES, p oM omnsmd TRokn mexnwob srssoxcsonu, nnxnsdaarnd
mnofrsmpx Bpnor, Taorsirickepw r Tomsdoar reare uph, rudngsaprudese p
ERINMAR, HOVOAAN [ CONPLMELAR TRRHEAN, IMIPEX ¢ OANO0 OM JNKAPE KeK nux

THOMBDENKSN THKHCO D WOSAOPPEX. KK MOSEEX DXCL MUXGH OSNMGD OCsnD Mokasatk YacToTh

Guaapn, TacIRAUD HU TANOAR AxHApErmdAp Bpox mun BUOKHMCOY WNXTOXHOAHMOY

TEURKA0Y, HEVBOH COHAP BRIUBPHEN WKSKKR B, ANLPEPHK, HO TIRACH Eykeae whppe  3aMEHUTE Ha

HOYMAURP3URK, P COHSNMUOEABOX <OTpPR HROQ}R HI, BENHOE nmHCE mo=znapw 5}0

HEHEI, omangy osux cufigng orpars EHorok.

rosa Nocnorper, u rox Kro ‘X!:LLHPRKEM. ur.uﬁ'.umxepy_. m:nmﬂéepy, M
rEsprrmarrEMny Hrudaposorgy sAowoa M onsoruanb wapboonosumaf acmorpert 0 = H YnanuTe
P BusREMCOY, TOMOEEY MU, EEBONKARMCON NMOZONOY, MBUHCOY, MEX XMpPHONO

PANSIOTIL. TOXIHED HEND DOT0KIL, ORCHASJE HUNAEBN, HO FHE JGCHO
HEHOHAOTHAX. I Au6 HMO3Nax - socworpey, T3oma Gomanmmsrn azuds Gpaor,
6HOMO-BHOMO SEA HUXNH OHALPSXHRAE XHEHN HXPXTEHAHRO TObROD.

HE TROHSO NEXHOX cubHpP. HE TAOHSC TO23AE <OHCP AUc HUXArnkbomo
HNUIOREHHONO ﬁrﬂuu.'s:su,. WONEHSR D XUCHA LSO HE [ un[xp-l rJ‘J,)thI!,IU.'JIL‘l: —!
TGNSKH!I!‘,GO ronruac M TAPHEA T NMOTOro THARTIATPDAH pPX b Gnnnr:(r. Napﬂ-;‘p.
HHMEM MOUEPSPEY IPSPOANEEIY EARMOMACH, CUXUEOHM, EPPAX P HIAUEpR.
OANTELS HE, KPPHAR, TOANBIDKEpRE ALX0H p ONAUHLTIEDIEEPH BRAERK. »OHEMNHELE
pHAUEPP H, GrEax px busmrascps B xufiorosxEEAY Spaor porO30TIIMKCE 08
WKBICONEBHOMAP, JONMATH OTE30T, nondepw raosarmuplb mrraob, pucomno
HOXHPHEHMAY I facpr oExnnsud. HTPIUSK PX ALHOBHONG HEAKIL, TOBONCE PX
COMAp CULONO-S0 BETOSHOMD, PXONMHOALYX P PASPECSNK SIS, A0 pY MTSEAKHPE
suronuspruso rpanupdbp vaomanurms ey, ¢ prof pxBrannpp. TosRxpEKeORROY
CNRIOAR AUSOTPMA, TANEXENRAN ONNI, [ NIOMOY P OYONGOPN T MEMCONEBNOMAN.
NEUHCPR IPeANG WEXIOPHELT ERARTHED, OSSSPIOTRHHAR CLBHP B HAPXTEHISHAT
WRAKAOr. oaEzof3dwend <osmKoHP§ BoHEH, ro THEE HMrorb® TRIPCOIKRTRR
ynuapenbad An rhaprkadEp ErPUEABSHAY §EEGD. .. xn rogsosafip.

mnowgx sxap, codonalb sosxo rompbumpx Tekocnummono, xursuspsp srapbp

epxudbp xu Torsacp xprapuraxn wapbp umocmorpenbp. HE HuMo mosmaono obm,

|
Pucynox 8. Peaynbrat pacummdpoBku OYKB «0» U «HY
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3ot (hparMeHT MOXKeT OBITh CKOpee BCETO CIOBOM « OH » B Tabiwuie wactot (puc. 5) OykBa «to» mmudpa
CTOMT Ha 5-M MecTe, YTO NPUMEPHO COOTBETCTBYET IO3MLUHM OYKBBI «H» PYCCKOTO s3biKa (4-€ MeCTO).
3HAYNT pa3yMHO MONPOOOBATH TIOMEHSTH «I0» Ha «H». Pe3ynbTaT npuBeaeH Ha puc. 8.

Gopatopian pabora N1: Banom monpandanTHoro noacTanoEoYHOTO 1l

pa X

a| 7 Mokazate ToMLKO 2aMEHEHHLE

HOH HE TAPNORPS, P OH OHR3H{ TRIKH weanHo® SRIXCECSON, AnXTIPEAPGD
rhnodrsRpX Bpuor, THOTAArEKEepd I rossoak TRARE Bph, rafingaproges o ™ Moka3aTe 38KaAVPOBEHHSIR TRKCT

XEIXMAK, XO03084K £ CONPLHEIAK TIUHXSE, WIPBX & O0AN0 OM JXAPE XeK nux

TnomboanKan TINHCO C HNOCAOPPOK. KK MOBSHEX DPROL HUXUK OAMNGS ocaur Mokasark 4acToTe

Graspn, Tacakaud ML PAMOAR AXMApPHKMPAP Bpox Huy OHAKHMCOY WXKMNPNOXKOANOY

THEUMKEDY. MEXYBUM COMSp GXIADNY, WESKES M ALPNPHR, HO TIXNCL BUKBGB widbpe 3emeHuTe Ha

MOMAGKPIURH, P CORINUUONXEIX COTPR MR0(S By »EANOE naMcr woznapw fro ]H
HEHEM, OMANAY MO8uX cUDEAZ OrpHKS EHOMOE. —_—
rOd HOCNOPPER, I, FOS KO YINUHPAKSH. HRHSUAKEEPY, NSE=RA(epy, M = o Aogaauth

- ' , s00 oL o0 ISTe [l @01 6 =
PRAPHENS PRHEAY HERpRpIosorgy Aowos = onsorgsahb cadpboonosseaf sosorpest 10 H Unenee

p Buaxmpcoy, TOMOBRY M BRBOPKEKHCON MOBOTOY, NBUNCOY, MXX XMPHMONO
PANAOTE. TOXIHEY HEMNO DONOAL, OSCHAMAN HBUMSHEN, HO PHE JALPHO
HrRMOHQOTHAX. I auf kpssax - mocnorpey, T30y buparmsary sguds Gpron,
finono=-fKonn SKa HBEHH ONANFEKHHAE SHENE HEpxresaso Toeefio,

HE THOMAO AEXHAX cubHD, HE TIOHS0 TOESXE <OHCP duc Huxarnkbono
KIUMMOKEHHOND BrANSSE. WONDKAKAND XOCSKLOBONK HE I mHubpu bnaknpusnoa: n
TOMIAHHK S0 POATUAC HE TAPHKA I' TIOSOro THRARTSOIPEN PY 0 BRISCOK HSpacp.
XHEBIM WOUHDSPEA SPSPIUHHELK BSGSOWECDH, CUXUSORN, SPEAK PO BAAUEDK.
MANPEIS MO, KUPMAR, TOAUBIECRE ALX0D p ONANNUTIPTIMNCPN BMRANHN, DONENELR
pPHADSPP Hu, pomax px Bummrnmcpt m xuboTOBXREEAW SpPAOr ¢ TOSOTUAHMKCE 04
WEHCOHEBHOHAP. JAONEATH O0TR30n, nondepu rHosarHgpd mrraof, pucomzo
HORHPHREHAM 1 facpr opgarsnl, wHTpnu@ss px AUAOBHONO HEAORDD, TOSOMCp PX
COBAp CLCONO-R0 BETOSMOND, PXONHOAXX P POAIHOSOX SUC, 0 PY HTSKAKHDE
xOronuBprNs0 roaxapdbp raomaxuBmaruy r pHob pPXORAKHPR. TOARXLAKIMHOY
CNUROSN NUCOPPHY, DANAXUNEON OMHL D MIOMOY P OYOMSEpPH I INKHECOHKBHORIAN.
nxuMcpr spssnd wrxafidnrgse Hxaxenerr. osaspsoruMMar cubMp B NEpPXTRRESMN
wsaxmor. oaxdofadmend cozaxcHpd rouxm, ro rneb mrorb TRIpcoOINTRR
unuapend=dp AR TIAPRE=PAP CTURARSHAY PAELT. .. X roxosubp.

MAOWSE SXKEP, <0%0746 »0BHO TORPOUHPE THKCAUNEONO, XUTINSPsp srapbp

spxadfp xu, Tornscp xurapERss wEpbp socrorpenbp. HE HUHO T aorno ofin,

=~
Pucynox 9. IlpogomxeHne moucka KOPOTKUX MOHATHBIX CIIOB

Jlabopatopras pabota N1: Ba1om MOHDAI(DABHTHOTO NOACTAHOROYHOTO WH(PA

"] T lokasats Tansko saMeHeHHbe

HOM:-HE T/AMYOEMS, M OHN omussmd TRIKH meanpob arsxorcaony, .'lu):rxaztau..'xru.xb

Tnofirsrx Bunor, Taoraigricxend r Tomsoar oxane Mub, rufngauradsss p ™ Moks3aTe 3aKoAHPOBEHHLI TeKeT

ERIKMOAR, XOJO0ALN M CONMBMEDAN TIUMMAN, WMINEX < OANO OM JNXAK2 KeX nux

rHoMfpEnKSN THKHGO 0 NMOSAOPHEX. EX MOBEAN DEC MUXDGH OSsHgE ocsnp Mokazark 4acToTw

Br'.n:mn, TROIRAWD Hu TADIOAT axmanErmdan Guax mun SQEKHWG‘OY WXXIOXHOANOY

TEURKA0Y, HEYBOH COHAKM DRUSHEN WKSKKS HIO ANIPEMHK, HO TIRACH Eykeacs wuppa  3eMeHUTE Ha

HOWIGHKSUEK, X COHSNPUOHHBOX COTHH HAOPS Hi, bRNHOE NOHCE WOIMaMW {p Iu
HEHEM, omanay O9ux cufixng oruirs OHOMOE.

=

]

rod HNOCHOrKEeR, i rof K0 MIUNMAKSH., BEEMSUINEERY, LSKamadeny,

M
rreaMsRMarREuny dxudarosorgy sowoa M onsoruanb rapBooriosnmaf acmoruert B = H Ynannte
x BUAREMCOY, TOMOERY M, ERBONKLKHCON NMOBONOY, MAUHCOY, MEX XNMHOMO P =

I
=

PAABISOTIL . POXIHU HETIO MON0SI, ORCHJASJE HUONSEER, HO MK JNUrHO
HEHOHAOTHAX. I AU MU3Nax - sNocworMey, T3oma Gomanmmsrn azuds Bumaor,
GHOMO-BHOMO SEA HUXNH OHALPSXHALE XHEHN HEKXTENAHRO TObROD.

HE THNOHAO NEXHOX cuHBHM. HE THOHSO TOESAE <OHCK dAUuc HuxArukbono

SIL. WONEEKEND Xucssbusony HE 0 subud Ouskannsea: —J

snunorkerono Gray,

TomanntGo FHATUAC MM TAMNEA P OO0 THRARTIETMAK Mu ¢ Bxmscan mMopacx.
KHMEN MOUEKIMEN SHSHOAGEHRY BHARIOMICK, CUXUIONHM, BUIAN ¥ HLIUEHK.
OUUMELE HE, HPKHAER, TOAUSIXEHE ALXeH M ONAUHLBTIMDINEKE HEARKN. HOHENHELE
KHANARK H, GO0ax. #x Gusexnscns @ xnforosxaEe Sugon ¢ rO30TIVIMKCE 09
WKBICONKEBHOMAN, JONMATH OTE30T, nondewu raosarmuuub mrraob, umcommo
HOXHMHEHNMAY © dacur oprnnemud, HTHNIUIK X JUHOBHONINC HEAKILY, TOIOHCK MX
COMAK CULONO~S0 BMIOSHOMD, MXONMHOALY M PASPHOSOX SBC, bAO0 MY HTIEIKHME
suronusnrueo ranxerdby raowanmpessrn 0 uMofh wxBRaRHEK. TOSILENAN SHHOY

CIMRIOSR NUCOTHMA, TANKXENELSN ONNI, D NIONOY M OYONPEHE T MEMCONKBIOMAN.

NEUHCHE IHEAND WEXIOPHELT ERARTHED, OSSSUIOPRHHAR CUBHM B HAMXTEHISHAT

WRAKAOr. oaE3083dEend <osmKRoHEMG BRoHRH, ro 6 mrorb TRINcO

THE
ynuafewbad An vhawrkadEr cruEapERaY ERLE. .. xn rogsosofis.

mnowny sxuy, codonal sosxo rTomubuHMME TEKCAuUNHONDO, XUTInEMsK mrombn

Enxudby xu roraack xurspmuran waxby mocnorsmenbu. HE HUMO wosmmaono obn,

Puc. 10. Pesynbrar pacimmdpoBKu OYKB «O», «H» U «H»

Jlasiee mMoOBTOPSETCS OUCK KOPOTKHX CJIOB, B KOTOPBIX MOYKHO JIOTAJaThCs O 3HAYECHUM 3alTU(PPOBAHHBIX
OykB. Ha puc. 9 B nepBoii U TpeTeil CTpokax ecTh OTAENBHO crosiiee «p». Ckopee BCEro 3TO MPeior «uy,
4TO coriacyercs U ¢ nHpopMalei Ha puc. 5. PesynbraT 3ameHsl npuBeeH Ha puc. 10.



Ha puc. 11 B mepBoii cTpoke 0OHapyKUBAETCs CIOBO M3 ABYX M3BECTHBIX «M» M MIHM(PPOBaHHON OYKBBI
«» Mexay HuMH. CKopee Bcero 3To OYKBa «J1», 00pasyromias CIIoBO «uiau» (puc. 12).

labopatopras pabora N1: Banom MoHDAI(ABRHTHOTO NOACTAHOEDY!

[ MNoKasaTe TONEKO 3AMEHEHHbE

RNKAK ROCHAOME, HX TDH!‘K:’U’HL@:M}{ OTUNHOBSEP, XS} NN REspcol sxu raRacxK
maunreo? [™ Moks3aTe 3aKOAMPOBEHHEIA TEKCT

WOSHXIENMO Wwas OT,L‘AH,JG unnocof x TAKCALMNO XMUD OArNKA. MO IHK BX OMMOY

n oME amerarrgraswmd: monoy k6o 2o womn woskOnE MNokasatk YacToTh

unfobo NMEICHOAN BMXHIGK HI SHMAKNNOV FOXNOYI, T3EMXAK HOCIHOIMEe.

DMSONOBMORNS % KIT0 WG

SUTENCO TOYHES 'K‘F."T‘,JXE‘. KICOr ONMOTOA. MWOIUXILHO TCARS ’-‘OE’T“H(RE’.-’I, TENKALS EHKBB.B m“@pe 3ameHuTE Ha

EMO0 INTREHCO0, W J08 HOIBEH MHRIUAK TRATOX TOTHRCO. KH3M OHN OHUMSHD, [p IM

Krio r1|’J':"l| WOHES (PHIUOK WO3IHMaK HOSHM WOSMXIHO. XbSW BK OH TOIMUEHKA — ‘ _——

HUBAOTHSE ODKANMM WOSHXUNO., NAMLHNAK TURAMENR, HAAUANION QN!O?H@, HO M = 0 ﬂObﬂBMTh
SUTHRHCe oacnxnrusud vonmormnuruarud ro-mnomobo, M THNE WOIMKUMO HE nALD 0 = H YnanuTe
wTonKan w0 mronb Taremmanb cobruuuonof, INTHECO UOSKE PRAROAMUE M P =1

poonarkexfl wsK #HE roxranensosd worakf, sgasssen HvHE Gonao oaaan, ©omaof
OMM Ol MA3X OrXARHA.

OSHXUEO TRNOPKE ANOHHOK HOBM, XM0 Sruasuin r rasocol ureasof XHURWKM HI
WEAKMO WOMMAMKSKIIO OXKIL WnMe WAsN H3kacob oEowngf Buoner6, saomy
TOCTHHUOSEN KX KX BOBUSKNHKY . SHPKRCO THEARTOBMAILS BHAK ' IMOMABNY SUOeOUY
Hy ol wMANDO OXKNL, K, NIRPRIALIAMHE NI NOBN, TUASHELL ARXOAIMMK
AUNHZE HAONOHR., WOSHXUHO HOWAUSH WAI0 TAMAIMEAAN ¢ NNUF CLCOXN-HUMOHK
BEHEXHO, HO TEaArHoBs.

HOH HE THAMYORK=, W OH onsswd TRAER meansofll arskpxcgoni, anxosdsgr

rnonurspmy Guior, TaoTSArmEenw r TomAoar Traxe uub, rxBusanropEm
KRSEEAE, XO0ZOSAX M CONMBEETAY. TSUHKAZ, WIKBE < OANO OH JAKEHS KEK JUX
TnombogNKAK THEHCO O HOCAOMMEE. KK MOSHMEX DPRCLE HUXUH OAHIS OCALD
Braswn, wvaosrsud #i rasose axmanekndsn Guox wuy GuskHacoy BRETOXHOaROy
TRUNKAOY, MEVBIUM COMAN OREIMAN WEIKER NL JUTENNK, NO TIXHCR
HOUALEKGUEN, K COHSNMUOHEBOXR COTKM HAOPS HY, BEAHOL MAHCE WOEWMaMW
HKHEMD. ONANAY N3ux cubrnag orMHss EHOMOR.

FOS NMOCHOPMER, I, FO8 KIT0 YNMHMAKSW. HKNSWIREEHY, USEsAadeny,

rESKeREACREERY Hxnbansosorny aowos m onsoruanb vadGoornosunxnf gosormext

u BUIKHBZOY, TOMOEKY HI, BESONKEKHCON MOZOroy, NSUHCOY, WEX YMMHONO

~|
Pucynok 11. [IpogomkeHne morucka KOpOTKUX MOHITHBIX CJIOB

labopatopras pabora N1: Banom MoHDaI(aBRHTHOTO NOACTAHOEOYHOTO WH(pa

'] T lokasats Tansko sameHeHHbE

RNKAK HOCHAOUME, HX TDH!‘K:’!R’L¢M OTUSIHOBSEN, MAM CHE EEAMCOE XU Damack
maureo? ™ Moka3aTe SAKOAHPOBEHHBIA TEKCT

WOAHXENO wnn oTAaAMab Mnnocof M TANKCALKMNO XMUN OANKS. MO IHE BE OHHOY

DMHONDEMONSHE KIT0 MUNHCSRT ME ANMBRITG Punmd: monoy xbo @0 wonn woseaows Mokasark 4acToTe

mpufobo NMEMCHOAN BMEHMK HI IHMAKNNOV FOXHOYL, TALMXAN MOCIOrNMe.

AUTENCO TOYHES 'K‘F.ﬂf‘,)!b. KRUCOr OMOTOA. WONUXILHO CCALA ’:'36'2‘142(“5’.-’1, TENKRELA EHKB&B mu¢pe 3ameHuTE Ha

EMO0 AMTERSO0, K A05 HONBEH HHRAUSK TRATOX TOTHRCO. KEIKM OBN OHUMSHD, [3 ]n

Ko HD.‘II‘ WOHES (CHUOK WONHaK HOAM WOAMXIHO. XBIWM BK OH TOIMUBHXKA — _‘

HUMSOTHSE OBKANKHMN WORMXNNO, NAMUHKAK TURAMRIN, SSAUHNNS OomENOrud, HO M =0

AUTHECE oacnxarunue wonormauruared To-Enomofo, M INME WOAMKUMO HE HALA 0 = H Ynante
uTonKan wo mronb raremmanb cobruuuonoB, AMTHECO HOSEN PRAROAMuE M P =u

poonarkexfl wnw #HE roxragensosd worakf, sgakssen BHx Gonao owmaan, ©omaoh 5 = I

OMM OWIl WANX OrKAXHA.

WOAHXUEO TAOPEA ANOHHON HOBM, XMO SrUJSuin ¢ rasocol ereano? XHURWKM HI
WEARMO IIHMAMKSKIO OXKIL WnMe WAnn nkacob oEowngf suaner6, saomy
TOCTHHOSER KX WEX BOBUNKHKY . JIUPKNCO THEKHTOBMALN SHAK ' MONABNY SA0e0uuy
HU wpxol mMAKDC OXKNL, K, JUERIALLCANNK ML MOBN, TUASHK/LL ARXOANMMK o
NUXHAE S10M0HR, WOTAHXHEO HOLANANG WAKO TAMINREAAN ¢ HEIE CILCOX- HUMOHK
BEHEKHO, HO TEaxHobun.

HOH HK TAMYORKI, W OH onsdsd Txaes meansofl seasrxcsoni, anxoadsgem)
Tnoursency Guaor, TaoTnarmsexw r TomAoar Traxe aumb, rxBusanrodEm r
KRAEEAE, XONOSAY M CONMBREETAY TILHKAZ, WIMBE & OANO OH JKEH] KEEK JNUX
TnomboSNKAK TAXKHCO O HOCAOMMEE. KK MOMMEX PRCHE HUXUH OSHIN OALD
Granwn, taoarsud wu cgmose axsaueksdisn Gone mus DunkHacoy BRYTOXHOCaNOy
TAUNKAOY, MEVBIR COMAN OXINMEY WEAKER HUL JUCENMK, MO TAXNCH
BOUALHEMAUEN, K COHSNIMUNHEEBOXR COTKM HAOPS B, BEAHOL MAHCE WOAXMaMT
HKHEM., ONANAY rAux cubrag oruHsEa EHOMOR.

rOd HMOCHOPMER, U, P08 KIO0 YIMHHAKIW. HKNSWISREEHY, HIEsEdeny,

FEAXSREACKREEAY Hxubansosorny nowos m ormnorusab vadGoornonumnf scnormext

n 'lenKHPI':O}', TOYMOBKY HI BEJNONMKEKHCOK MNONOroy, OAUHCOY, MEX YHMRONO

x|
Pucynox 12. Pe3ynbrat pacimm@poBKu OYKB «0», «H», «H» H «JI»

IMocne pacmMppoOBKH AHATOTHYHBIM 00Pa3oM OYKB «K» Ha «€», «I» Ha «a» W «I» Ha «T» OKHO
BBITIOJTHEHHUS JTA00OPATOPHOI paboThl pruoOpeTaeT ciemyromuii Bu (puc. 13):



JlaGopatophan paborta N1: Banom monpandasurioro noacTanoroyHore wHdpa

" Z] [ MNoks28TE TONSKO 38MEHEHHEE
TOHHREEMYEN) COTHIAATAHMNE, TOETH WMENHEeHHBAY. ..

DUCERBHELY AMUOIAaHCDY, WONExXEadHo X000 0T POABEHH) BEE Ha HElSHHHE I~ MNMoka3aTe 3aKDAKPOBEHHBIN TEKCT
TRAEHCM, COMMa =& xXaTHMM cOMbBMAAmMM, oM owbbe r caenmme, HOrenAeHHO

OTOMTOSeHMNYY, TOoTendrany TOMIGMMME LINIY. Mokasare 4acToTk

Tanana xand. H!ﬂem1¢KAG NOHO OTANKM DPHEKX. TO HeWo NAMTNeHCAaNOMM cnamMsoe

HOIHKE., WOAAXAHO TOXUOAKA Hele XANHOTH HAa LKANMOC, BBKBOB mu¢pe SGMBHMTbHG
MO TOAMCO ®& BAMOC, .. Ia IY
OHM 7EeaKIN HENEaTH COJaWAN HA OIWWTe I Taew Luadw OT AHESHHOY TOXEOTE -
TnaHeTn. sTanrat wHzonba¥xud He raxnrana Eoreand, HMCTO He GoOmn HoaxaTH M = 0 : - i
TOLHO, CACOr NAHMON Heyverrul Snakuren), Sin anrenco POrExXeT, WORWXAHO 0 = H Ynanuts I
mrTomTrTSd X XameaeT €no. a SnAN TONMAMET wTonTHTNG M TOTATAST P =M
mEamTied sab, we == oy
I' BCaZAHHNEe INMIIAHT rxnn¢xen eeg wmonee nno6oxncr«5. Ha ero axnocqay nNIoHM I‘.‘. _ e
WA ocneTaes cofrrETen, HOTOANATenwHLY Foxn, HOXHAHHIY TEEKAN N TaCOy —
BE JUMNOTICK, cac M capuay TnenbeT I HOCHOrMSNMEES. WNAMMTEAN WOHET h=4
XaHATATH POTNOEY, M cobmmxrTen ToboBeT He HXY OTIeTHTH. & LOJHXEHO =T
WOMET HNOS&TH. e HAM eno TanTHen ocawwerwmd, roxbBosHo, oammca, TofGosBeT
mFo o .
ra Gend mazaman? TAOMMI AATEHTO.
-~ OTRAMEHO HMAZao., rrenexl

- coxa 7h G2} Tonoruan? He HosHeaumd foey wmbenTH?

- mi HamNTONWCO 0 Hene ’He orened? daray ¢ royeo veanrab.

- wammes, - Tnowonboranm amresco. - mnocaay Gend rambareamno. eunx d
obao, mo momrTx God mEENATH HE WOMET WENTONSXHOY.

- ~acoe wro Gomer ubern und mTewmd xMarerus?

HE‘J'JH.YJSB‘JI SHIiosa U ECasdaNNne TOPSNIHOXaNMK hATHNOY. monKxanMo M= FID”
THNETH NMia TANTHEeXs, MO BOTMNTIOTAN, BTO AKTEHCD HNEAUNT.

- 580 WNTOKT BuxH#? Bomo Be $ ARHCHOTH I <OHNKe <oHROT? — ommkbao

TNOMXHEX OH.
- nauk Bead?

=l
Pucynok 13. OkHO BbIIONTHEHUS Ta00paTOPHOI paboTHI mocie pacmupoBKH ceMH OYKB

Korna tak MHOTO OYKB YK€ U3BECTHO, 3aIn(pOBaHHbIC OYKBBI MOT'YT MEIIATh Ul MOHUMAaHuUs cioB. s
oOneryeHus JanbHEHINEro aHalM3a B IPOrpaMMe IpeayCMOTpPEHa BO3MOXHOCTb BBICTaBiIeHHs (hiaara
«[loka3aTh TOJNBKO 3aMEHEHHBIE», IIPU BBICTABICHUU KOTOPOTO Bce 3amn(poBaHHBIE OYKBBI BBIBOISATCS Ha
9KpaH B BUJIE CUMBOJIOB pemieTku (puc. 14).

Jlabopatopras pabora N1: Baaom MOHDAI(ABHTHOTO NOACTAROROYHOTO WHppa @

7 [l )
#efefof. ofenciniffafl Honmeliud £iiled, fo #feff HHoed HemnFonedun “‘J MRl

fftanffafitth ua fivufeltinn FHaffaruftl FHfeff. .. fa foForau. ™ Moka3aTe 33KOAWPOBEHHEI TeKCT
e nifdiy, Eorvoftif idido fomnfianne Ffieifffadnolio, #Halinamunn ifdonfin

fufuffin fa Foffrin Faifnaferf HFrufn FoffoliuFafu. me uaiffo Fonifofo fifa, Mokazatk 4acToThl

f#irofE Foo¥Fafuri: Fonnef#uone### # a#fof Hama¥ruiftx orHaifr #itte, vonifo

fft foaffiurt Forid #F fLaaf¥ uff voauffi. me u¥ Lomori® fnurdof Eykeae wippa  JaMBHUTE Ha
finaftflalirid plvunnfe Hoffolmnianiili, s ni YoRolfinid flejicd. me ia IY

#od#adgudd fonfoFann#, Lofru Felfifennsf. . .

oftfafenniiyd anfofasFolf, Fonffano ##Ho# or Honmenn# effe na Feffedune M = 0 _B_u_ﬁ_ﬂi‘ﬂf_l
finensfn. flofffia fle Hafuifif fomftunaif, ox offfiffff ¥ fifefine, #Hoftefiffexnc 0 = H YnamTs I
offfiiroffennsist, forvelfifiind fofinednne Huni. p=u —
fiftudina fad#. FeHedBfuile afuff #Hanu #FxuF. Fo nelif FaffinefBancd# Ffaidmoe 5 = I

fonu#e. fHon#Fauo Foffonun FeFe Falufir# ma Fa¥of. X = e

no Toaffo ma Faffol, .. o

oy Hefunn #Helflard foiafal sa offure § vhed ¥unid or naudemrnci Holiiiia 4=

#nanert. HFrafal unFoffain# ne #Ef#Hana FoFeduf, nnfro we Foff #Fafar# a=nr

moino, Ha#of FaidudF Fe#fir#ult H#fanurend#, e#an nuie#Ef Ho#efer, Fonfiiano
ftitftoerfiff » Faffeffer eifo. a sifan Foifufmer - HFfffourif u Foffffraer
o g fak,

# H#aZfanifffe fuffanr Hffnfden efic fonee HfoFoRPfnd. wa effo Fulfafod HHffi
#in f2fefinen fofiffived, Fofommureninfd Loff, Foltanuid nf¥iin £ rafod
e aftfofiff#, Faff n Haffifgs whstffar § fo¥foliuFanfe. Hfauuveny ffifffer
faiflagtarll #o#lolti, » Hodiilreld Hoficiier me nxf orviferurfi. a foniiflaro
#iter $nfffar#. effnn eifo Hafrned offuferf, FoFFoidwo, ofinFfa, HFoFoFer
effi# Foffetfur#.

- off feuff Haffiuifd? - fHdfofun auieffiff. ||
- orauiso #nfflf, fiefled!

- ##f€a off ferf voRofuiH? me Folfefd4E Food Hfelru?

- r4 nafiron#fo ¥ Lefe me Hfeden? Hafad § HoRfE HeBEEH.

- Hfanfell, - #foifoftForan muffeiif, - Hnifel Ferf Huufarsafimo. e¥nu ff

d

Puc. 14. Ucnions3oBanme ¢uiara «Ilokazath TOIHKO 3aMEHEHHBIC)

Tenepp BHIHO, YTO CIOBO «H#oHOo#H#OTa» B HWKHEH CTPOKE BIIOJHE MOXET OBITH CIOBOM
«rpobopmoTany. Eciu Tenepb BRIKIIOYHTE (Iar, TO MOYKHO TOJIYYHTh KOCBEHHOE MMOATBEPKICHUE
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OTOI'0 - Ha MO3UIUAX ABYX 6YKB «p» B 3TOM CJIOBC B IHI/I(pr TAaKXKC€ HAXOAUTCS OANHAKOBas 6YKBa <«J» (pI/IC
15).

Jlabopatopras pabora N1: Banom MoHDa(hasHTHOrO m

‘~| I TToKaZATE TONLKO SAMEHEHHM S

wesernor. ozenofndxead coanecsind poxesn, ro rmel sroeb reanconevmn
unanpeadud ma vdrurendry crammarmny doameu. .. xa rozorabxu. r I'onasan3amnupoeaumumexc7
mnowmge gauy, coronab sosmuo roMmbamMe muesyammono, xarnsaruax mroubu

suxndbn xa vornron xaraaxern wrufn mocnornesbr. me wamo wonnaono oha, Mokaaatk “acToTw |

BTONE MOOMTAaXMTM CONASUHNONONA M JANMOY MNANABUTHCK OTEANOT Ihe, TONNTO

uwn TOJXOBMTH "{O'Nt' 33 Ganow ¥4 TOAKSO., HE MX XOonoTAY BHIMTCOT SHKBGQ mu¢ps 3amMeHuTE Ha

& f
HTHSH,JI"GZK'T'HW HETHEHIE BOCHOTHEHMIEIN, & NMX TOHOWHIY Tee2y. He |ﬁ IY

= 0 NoGasute I
= X YnanuTe I

TOHHAFEWYSE]) COTMAOTAHNEK, TORTH WESAEHHRY. . .

oUraBeNBOy AMuoramcoy, moxanxano rxboc or roameMnd eee Ma menexune
THEMCH, SOMHAE He XATHMM COHEMAAMK, OH owdSdc P caemde, LHOrensexHo
oToMTOseHNn)y, ToTexdramy TONNEHHNE BMMIK.

Il
=

wnwana xand. sejsenadEie AOEN OTANY THEX. TO0 HEMO HEMTIEeNCaNONH ChanHoe

HONKKE, WONMXAMO TOXIONAMA HSeWe XANMOTH Ma BHAROCT,

Il
m

HC TOAMCD Ha baRlOC, ..

I
o

OHM JNeauJy HEensaTH COonauAN Ha OMUMTEe T TIex 6!”1‘1)‘( OT MHAEBHHOY TOXEOHAa

mER®R WD 3R
I
=1

nnanee. sirasad ussonbain se caxarana soreaw), xmcro xe Gon ncaxaTs
TOBMO, CACOr NaMMoM HeyNMTrud uaaHNTend, OMXM ANTEHCO TOFEXET, HOAKXAMD
HTOMTHTSD ¥ XeWeneT ero. & SHAM TOMMUHET - HTONTHTRY ¥ ToTgTaeTr
HEamTEG =ab.

I omcazadaae OKOAHT ranadsen ese wmoaee nnoboxscufi. Ha 200 AMIO0COY UIOHK
unn ocneraen cofrumren, HoTOARMTENMHLny Goxr, HOXMeHHAY MEEROM N Tacoy
EE€ JIMNODIE,

# caBMzy TnsEOEET I HOCHOMMEeHMNE. HIAEMTSAN LOHET

XaNarTaTH roTHORY, M cofmmoxren mofosBerT Ma HXHW OTDETMTH. & LHOAMXEHO

WOMET MIGAaaTi. Suan ena ranriens osammernd, roxbosmo, osnmwca, rofoner

efo TowennTH.

- ma bend mazswen? — WTAOEKA AMTEHCO. —]
- OTRAKEEOQ BAKaC, rrenest

= «ara 14 hersl ronorwan? Be Hospeaws) Goey wlienrw?

TH HANMTONMCO o sewe He creasn? Haray & voyme venranlb,

- mamuest, - Trowonboran amrsmco, - unoasy bamrd rEubarsauxmo. eunu ¢

Pucynoxk 15. IlpoBepka rumnotessl OTKIIOUeHHEM (hiaara

Ecnu 3ameHuTsh Tenepb OykBy «T» Ha «II», <«J» Ha «p», «I» Ha «O» U «O» Ha «M», TO OKHO
BBITIOJTHEHHUS JIAOOPATOPHOU PabOThI CTAHET BHIMIIAAETh Tak(puc. 16):

Gota N1: Banom monpandasHTHoro noacTanoEoyHore uxdpa

a| 7 TMokazaTs TOMSKO 3aMEHEHHLE
Beperor. ozenoMmadEead COANECHHP BOHEH, IO THEM HPOEM NeXHCONSMHK _
vpanjeajad sa npruresdrr crasparHAY (pEAY. .. X8 POPOTAMK. I Moka3aTe 30K0AYPOBEHHEIA TEKCT

npoﬁ,:',e JInHy, COTORAM LOSMO MNOHMMAHME NPECPARHONO, XAIUIATHANX DIrOMMM

EMXHOMM xXa TIOMATSHM XADJAMETH WIMMM HMOCPOrMesMM. Me Heano Bonmaono oma, Mokasark JacToTe

ET’OG,!, uooﬁpax.wru: COJU'[Q::";!HOHQP,S u .rxx!ioy NanscTHCH OTHAHOT rule, TONMIO

6)' IMMOaAOBRUTH “D'l'lll G.Jl Manox MY TOAKCO. N8 UX XonorTAauw mnuTcor SQKBOB m“¢pe BOMBHMTbHG
HCHARATAXNTHG MHTHHEAE HNOCPOrHeNMNA, & Nx nomobagw Teesy. ne [6

MOHHAKEMTE) CONMMPOTAHMEK, MOETH bDewieHEARY. ..

ouraseHHNY ANYOpaHcoy, OONKXEHOD IPXMOC OT TONHREHM) ece Ha HEepeHMHE M= o

MNeHCH. COofHa B Xanumn coHesaank, od obmbce ¢ cpenie, slOrepasHHEO 0O = H Uoame I
ononToseMusy, noTepdrany MONMASHNKE HKIN. P =M

npnana xapd. mepebpdrge moma onmanu pEMx, 10 EHebo paMMIeHCANCNN CpanHos s = T

wonuize. BonuxaHo moxroawn mebe xauMoTH Ha samoc. X = e

HO TOARCO HA BAKOC. .. =

OHM PEeauNIN Hep=aTH -:opa6lm Ha Dpﬁn're T Tpex MUADY OT AMAEHHOY TOXHOTE B Eg

nmnaxHeT™n. maparb HHZOPMANME He raAxiarana EOrepKd, HMCTO HE MON HoaXaTH a=T

TOEHO, CAacor PAaHNON HEYHTIM) UpaHuTend. SeUIM NAMNENcO norexer, GONMXAHD =15

mromrurad . xafeper eno. s esan nongBrer - woosersrwd @ nopaTaer a =p

HEANMTHD MAM. m = 6

r HCSZaHHPe DMIAHT ranadEen ese GoNee NPOMOXECHMM. Ha S0 2UPOSOYy OPOHNK 6 =M

i1 ocpernen COMIKMETEP, HOMOAHMTENMHSY KOXTl, HOXHAHHAY AEEMMM X Ta<0oy

BE Jllr)nl‘:'l.‘\, cac M CaBHAY ITPFHME'I’ T Pl(l(‘pﬂl"ﬁ"v}luﬁﬁ. ‘GPEHW'I"F,IIH FA{INE’I‘

XaMaraTH PONPOLY, M TOMIUSXTSP MOMOSET Ha HxH oTreTMT:. & Boauxamo

Bower mnoaaTi. euMAM eno naprTHep oaubermd, roxmoexa, oamuboa, mMoMorer

emo nobeHnTin.

= wg mend maganan? - NOpOoNND AANERCO. _]
- OTAMENO mMAZac, rrepem!

— <oHa T4 MeH} Toponuan? He HOBHeaMH) MoSy mHMepTHT

= THA BaITOAHCO I webe He GFEPEH? Harsy 1‘ TIOVEO TIeRETAM.

- fanbes, - npofopMoran awnssico. - sAosay MeR] CHUMATEARHO. esaw |

=l
Pucynoxk 16. OxHo n1abopaTtopHOii pabOTHI OCIe PacCIIUPPOBKU OYKB «I1», «p», «O» U «M».




Xopowo BUAHO, YTO JaJbHEHIINI aHAIW3 3HAYUTEIbHO ynpouiaercs. Hanmpumep, o4eBUIAHO MO CIOBY
«XarmnaTuin», 4To OyKBa «X» mudpa coOTBETCTBYET OyKBe «3» MCXOTHOro Tekcra. Ha puc. 17 nmpuseneHo
OKHO TpOrpaMMBbl, KOTJla aHAIM3 yKe OJIM30K K 3aBepIICHHIO (OCTAIOCh COBCEM HEMHOTO
HepacnppPOBaHHBIX OYKB).

JlabopatopHas pabora N1: Baiom MoHDA/IABHTHOTO NOACTAHOROYHOTO WHDpa @

S ‘| [ TNokasats TORKO BaMEHEHHbE
Geperor. omenoMAANEaR ROANEKNIMA HOJES, BO BCEM CBOEM SEXMKOAEIMK -
XPAMTEanc] Ma NATHISCATH KEAZPATHMX SPAEX... 34 BOPOTAMK. I Moka3aTe 38KOAWPIBEHHLIA TEKET
rpofue moax, KOTOPHM MOESO MNOMMMAHME NPEXPACKODO, SalUIATHIN CBOMMK
EUSHAMHE =a TOMNTEN SERISgeTE WITHMO COKposuesmx. xe xego fonepworo owma, MNokaaatk YacToTk J
uTobn coobpaszuTh: Konaerinonepnm ¢ moBOY PANAKTHKRX OTZAROT BCEe, TONDKO
6el momounTEs XoTA B MANOK KX TOAKKO. HE W3 IONOTHX CIHTKOE Byksae wippa  3sMBHUTE Ha
CRISOHBSIOTCA WOTHHEHE CORKPOBMeHMNR, & N3 nMogobHelx Bee=2y. He Y
NOAAEKERXCSH KONMpoBarun, nours Gechessnx. . .
OXBAYEHENY ANXOPARKOY, OONB=4HO BESMOX OT BOAHEMMA eee Ha CepeguMe M o
nNeHKM. HOnga e Fanudd ROHYMASCE, OH OBMAR E Xpecie, <OBEpPeHHO 0 = H
OMOCT OeHNLY, [IOTEPABWRY MOSTSOHKE SMIM. P =¥u a
npyuna Saps. cepsfipsHne AoEE onany BENE. 00 Kefio PRCIUIBCKANOCE KPSCHO® 5 = I
connie, GonssaMo mossoama cebe 3acHOTD HA HACOK, K = e
HC TOXBKO Ha HACORK.,.. <=
OHM pPewMaIn JepxaTk xopubnb Ha apﬁwr'e B TPeX MHN4AX 0T AHWEHHOY BO3ZOXa Tt =
MNAMETE. CTAPAs] MHSOPMAKMR HEe BRShBala JOBSPHS, HUKTD HEe MOD CKasaTs a=mrT
TOMNO, KAKOB PAgHIC XJOYCTBMA XPANNTORd, Scau jaunecko noseser, Gonmnsauo T o= L
criogTurca ¥ zafepsT ero. a oA NONKOHET - CHOCTHTCS W TOMETaEeT i =p
cuacTEI CcaM. m = 6
B GRaZaHJpe PUCAHT BHOASgen ese Bojgee PPpOMOSJEMM. KA SN0 WHPOKOY Ppomx B =M
Gru1 OXKperuIen KOMIBNTEP, SONMOAHMTENLHM) MOSr, COSZAHHNY JNABMM C TAKOY x = 13
ke N0BOBBK, K&K M ROEONY NPSAMET E CORPOBMEeHNMEE. XpaEMTeanr Hogem =
ZagaBaTh BONPOCH, M KOMMABKTED NNOMOKeT H8 HKX OTBETHTE. & Bonb3aHo B =
Boger cnomars. scnn era napraep ounbercs, sosmoxko, oumfxa, noMomen b =4
emo mobeguTe. T = XK
= TH MeH{ CANIMIULY — CIIPOCKA AHMeCHO. _j N =B
- OTRHHYEQ CAMWGC, BRepex! M= B
- KOZa Th MEES TOPOTHMUL? He JOEAEsCHE MOsY CMepTH? o =7
- TH HacTONEKO B celfle Me cBepen? namay s MOYAC MEPBHNK. o
- Banbec, - nNpobopMOTAN AMMECKD, - CNOWAY MERS BHMMATSIBHO. 6CAM £ | x

-

Pucynok 17. PacindpoBanbl Ho4YTH BCe OYKBBI TEKCTA

Korpna e Bce OykBBI TEKCTa paclIM(pOBaHbl, HA IKPaH BHIBOJUTCSA HHOOPMALMOHHOE OKHO (puc. 18):

Information @

i ) TekcT yonewHo pacwkdposad, nabopaTtopHad pabioTa BeinonHeHa!

Puc. 18. HdopmMaimoHHOE OKHO, CBUJIETEIBCTBYIOIIEE O YCIEIHOM pacuIn(poBKe TeKcTa

[osiBneHne 3TOro OKHa Ha SKpaHe CBUAETENBCTBYET 00 YCIEITHOM BBIIIOJIHEHUH J1a00PaTOPHOM pabOoTEHI.
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JlabGopaTtopHas pabora 13-14
OnHopa3oBbie OJIOKHOTHI

Lenp paboTsel. O3HAKOMUTBCS Ha TPAKTHKE C MPUHIIKIIOM ISHCTBHUSI OJJHOPa30BOro O10KkHOTa. Mcmonb3ys
Matlab, uccrienoBath qanHyro 3a1ad4y.

XO0/I BBITIOJIHCHUS pa60Tm.

1.

2.

CrenepupyiiTe OTHOPA30BBIA OIOKHOT (MacCUB ciydaitHbIX wwcen), amuHor 10 000 000 GaitT.
Hcnons3yiite mis atoro pynkiuio rand matinaba.
PacTsauTe monmy4yeHHsle ciyvaiiHbie uncia ¢ naTepsaia 0..1 Ha uatepsain 0..255.

IlepeBenute uricna u3 Gopmara ¢ IIaBaIOIIEH 3ansATON B MeIOYNCIeHHBIH (popmar. Bocnons3yiitecs mis
aTOro QyHKIHeH Uint8.

3.

7.

IlocTpoiite THCTOrpaMMy pacIpelneleHrs 3Ha4eHWHd MONy4YeHHOTO OJHOPa30BOrO OJOKHOTA.
Bocmosb3yitrech ¢ynkmuei hist. IToctpoiite ructorpammy ¢ 256-10 crombukamu. Brirouwnte
THUCTOTPaMMy B OTUYET O MPOBEACHHOH pabore.

CoxpaHuTe 0HOPA30BBIA OJOKHOT B (aiin (ucmons3yite Gpyukuuu “fopen”, “fwrite”, “fclose”).
IMomertaiiTeck cxxats ero mporpammoit WIinRAR mmm WinZip. Kakoit kosdduiuent cxxatus ObLT
nonyueH? Bxmrounte B OTYET O MPOBENEHHOH pabOTe TOYHBIE pa3Mephl (aiina A0 U mocie
cxatusi. OOBSICHUTE MTOJyYECHHBIE Pe3yIbTATHL

Co3zpaiite mepeMEHHYI0 THIa CTpoka U 3aHecute Tyaa ceou ®HO. Hanpumep, s=IloHoMapeHKO
Huxonait Hukonaesuu’; IlpeoOpasyiiTe 3Ty CTPOKY B MLEIOYMCICHHBIH (opmar (PyHKIUS
“uintl6”). 3akoauMpyiTe MOJYYEHHBIH MacCHB C(HOPMHUPOBAHHBIM OTHOPA30BBIM OJOKHOTOM
(ucnone3yiite ¢yHkmmioo bitxor Mmarigaba). BxmodynTe B OTYET HCXOAHYIO CTPOKY, €€
LEJIOYUCIICHHOE IMPEJCTAaBICHUE W PE3ylbTaT KOIAMPOBaHUS OJHOPA30BBEIM  OJIOKHOTOM.
JlexonupyiTe 3aKOIUPOBAHHYIO CTPOKY OJIHOPA30BbIM OJIOKHOTOM. [IpeoOpa3yiiTe MOIydYeHHBIH
MacCHB 00paTHO B TEKCTOBBIN B (MCHONB3yiiTe GyHKIMIO Char matnaba). BeiBenure pe3yabrat
Ha ’KpaH. BoccTaHOBUIIACK JIM UCXOIHAS CTPOKA?

Hob6asbre k ®UO eme u Homep Tpynnbel. Hampumep, s="Tlonomapenko Huxomnaii HukonmaeBuu
539’; 3akonupynTe U IEKOOUPYUTE 3Ty CTPOKY aHAJIOTMYHO NEUCTBUSAM, ONMCAHHBIM B IYHKTE 5,
HO C HCHOJB30BaHHEM JAPYroro ¢parMeHTa OJHOPa30BOro OJOKHOTA. Bxmrounte moiydeHHbIE
pe3ybTaThl B OTYET.

IIpenocTaBpTe HpEnoAaBaTeN0 OTYET O HPOJCIIAHHOM paboTe B 3JIEKTPOHHOM WM MEYaTHOM
BUJIE, & TAK)KE TEKCT IIPOrPaMMBI.

PaGora JOJDKHa OBITH BBIIIOJIHEHA CAMOCTOSITEILHO.



JladopaTopHas padora Nel5-16
Cetb @eiimrest
Lenp paboTsl. 3anporpaMMupoBath Ha si3bike Matnad cets Oefrens.
1. Hanwmmre Ha s3p1ke Matnal GyHKIUIO, BEIYUCISIONIYIO BHIXObI ceTH DeimTens.

OyHKIUS OHKHA UMETh BU:

function [z1,z2] = Nikolay(x1,x2,k1,k2,nr)

% 3Iech MOJDKEH OBITh HamUCAaHHBIA %

BaMH  TEKCT  TPOrpaMMbl,  KOTOPBIA

BEIYHCISIET % BBIXONBI ceTh Dermreinst

Nikolay - umst bynkiwum (mpumgymaiite st ce0st Kakoe-HUOYIb Ipyroe).

Ha Bxon ¢yHkium OyayT nojgaBathes:

X1, X2 - ucxoiHBIC JaHHBIE, KOTOPHIE HYKHO 3aii(poBaTh (THI TaHHBIX -

uint32) nr - grcio payHa0B (MOBTOPOB) ceTh Dertrens

k1, k2 - maccuBEI ¢ MaTepHaIOM KiTfo4a (J7TMHA KaK0T0 M3 MACCUBOB PaBHA I, THIT JaHHBIX - UiNt32)
Ha Brixogme ¢yHKmMM 1MOMKHBI OBITh: Z1, Z2 - BBIXOAHBIC

3ammn@poBaHHbIC JaHHBIC (THIT TAaHHBIX - UiNt32)

Oyukust F(X,K):

Yucio X cABUTaeTcs BIpaBo Ha 3 Outa, eciii payH I - YSTHBIH, WK BJIeBO Ha 2 OuTa, eciii HeueTHbIH (PyHkuus bitshift
Marnaba). Pe3ypTaT cBUra CKiiaasBaeTcst CyMMoi o moayitio aBa ¢ K (hyuxums bitxor Marna6a).

2. Hanmmute Ha s3p1ke Matnab (yHKINIO, KOTOpasi IeKOAUPYET paHee 3aKOAUPOBaHHBIC JaHHbIe Z1 u Z2.
Yto0BI JEKOIMPOBATE OAMH payH ceTH Peitmrrens (MoCaeIHuA payH ), 3alMIIeM BHIPAKEHUS TS

z1uz2. 21 = x1 xor F( z2, k2(nr) ) z2 = x2 xor F(x1, k1 (nr))

Otcroma MoxHO HaiiTh cHadaima X1 (3meck XOr - cymma 1o

moayio nBa): X1 = z1 xor F( z2, k2(nr) )

a TIOTOM U X2:

x2 =z2 xor F(x1, k1 (nr))

DTO AEHCTBHE TOJDKHO TOBTOPATHCS B ITUKIIE NI pas.

[Ipumep nwKIiTa, KOTOPBIM HAET B 0OPATHOM MOPSIIKE M BBIBOAMWT Ha 9KpaH yucia ot NI jo 1:

for kkk=nr:-
1:1 disp(KKK);
ond

3. IlonpoOyiiTe mpoBepuTh paboTOCIIOCOOHOCTH BalX ABYX GyHKUuMi. [IpenocraBpTe npemnogaBaTeto s
IIPOBEPKHU TEKCTHI IPOTPAMM B DJIEKTPOHHOM BH/IE.



JladopaTopnasi padora Nel7-18
IIudpoBanue ¢ OTKPHITHIM KJIHYOM U 3JIeKTPOHHAasi iudpoBas noanuch Ha GPG

Ieanb padorbl. O3nakomuthest ¢ nporpammoit GPG (Kleopatra), HayunThCst reHEpUpPOBaTh C €€ MOMOIIIBIO
OTKPBITBIA W 3aKPBITBIA KJIFOYM, TMOAMUCHIBaTh (ailil W OPOBEPATh TMOANKCH, MH(pPOBaTh U
pacimdpoBbIBaTh (ailsibl, HepeaaBaTh IPYTUM MOIB30BATENISIM CBOM OTKPBITBHIN KITFOU.
1. Osuakombtech ¢ ucropueii cozaanus nporpammbl PGP (http://ru.wikipedia.org/wiki/PGP).
2. W3 manku naboparopHoil paGoThl ycTaHOBHUTE mporpamMmy gpg4win-2.1.0.exe. YcraHaBIMBaTh TOJBKO TE
4acTH MPOrpaMM, KOTOPBIE MPEITaraeTcsl yCTaHABIUBAT [0 YMOIYaHHIO.
3. Bamycrture nporpammy Kleopatra. Crenepupyiite mapy OTKPHITOIO M 3aKpPBITOTO KJII0Ya, MCIOIb3YS IS
storo myHKT MeHIo “New Cerificate” (puc. 1).

a Kleopatra

S View Certificates Tools| Help
jkjj New Certificate... Ctrl+N  |Im

46 Lookup Certificates  onleratinn | nnkiin Certificates nn Senver
Corvar  CtrlaQhiftal icNi Imnnrf/\ My Certificates v

['mit Export Certificates... Ctrl+Elertificates _

rip Export Secret Keys... Valid Until Details Key-1D

iffi Evnnrt Cartifiratoac tn
DecrypWerify Files...
Sian/Encrvnot Files
Create Checksum  Files...

\/erifv Checkeiim Fileg
O Close Ctrl+W

Q Quit Ctrl+Q
1

Puc. 1. Okno nporpammer Kleopatra
ITpu sTom BeiGepute ommmio “Create a personal Open PGP key pair” u B mosiBuBIIeMcsi OKHE (puc. 2)
BBE/IMTE CBOM JaHHbIe (uMs u e-mail).

2 Certificate Creation Wizard @gl

Enter Details
Please enter your personal details below. If you want more control over the
certificate parameters, click on the Advanced Settings button

Name: (required)
EMail: | (required)
Comment: (optional)

Name is required, but empty. Advanced Settings. ..
(B ]| s

Puc. 2. OxHo BBOJIa mapaMeTpoOB


http://ru.wikipedia.org/wiki/PGP

Haxxmute knomouky “Advanced Settings” u Betoepure kimtou RSA 3072 6wur.

[Mocne reHepanyy Kiroya mporpaMmma 3apocuT Mapoib (3TOT Mapoib HyKeH, 4ToObl HUKTO, KpoMe Bac He
MOT' MCIOJIb30BaTh BaIl 3akpbIThI KIIOY Ja)ke, €CIM MOXUTHT Baml KOMIBIOTEp CO CreHEpUpPOBAHHOW
napoi kroue. Taxke Bam mpeamoxkaTt coxpaHuTh napy kirodeit B daitn. CoxpaHnTe ux.

OKcnmopTUpyiTe KIII0Y B TEKCTOBBIA (aiin (ans Oynaymied mepenadd Ipy3bsM U 3HaKOMBIM). Jl7st sTOrO
Bocnonb3yiitech mynkrom “Export Certificates” mento “File”. Ilepemaiite 3toT (haitn mpenopaBaTento
(kommpyiiTe ero u mocaeayromue (aiisl B manky co cBoeit dpamuiueii B aupekroputo User_files B mamke ¢
J1ab0paToOpHO paboToit).

WUmnoptupyiite OTKpBITBIA KIIOY NpernoaaBaTeNss “pPoONOM.asc”, BOCMOJIB30BAaBIIMCH MyHKTOM “Import
Certificates” memto “File”.

CdopmupyiiTe TekcToBOe cooOuieHue. 3amudpyiTe 3TO COOONICHHWE KIIFOYOM IMpernofaBaTens (IyHKT
“Sign/Encrypt Files” menro “File”. Tlombitaiitech pacmmdpoBars 3ammdpoBannbiit daitn. [lepenaiite
3amm@poBaHHEIHN (aill mpenogaBaTeto.

CdopmupoBats BTOpoe TekcToBoe coobmenue. [lommucats ero cBomM kirouoM. IlepemaTe TekcToBoe
cooOmieHue U TUQPOBYIO MOANKCH MPENOAABATEINIO.

CdopMupoBaTh TpeThe TEKCTOBOE cooOMmIeHHe. 3amm(poBaTh €ro OTKPHITHIM KIIFOYOM MperofaBaTeNs 1
COXpaHHTh pe3yJbTaT B TEKCTOBOM Buje (omuus B nporpamme). [lognucats 3ammdpoBanHoe cooduienne
CBOCH MOAIUCHIO U TIepeIaTh MOTyUYCHHbIE (aiiibl MPErnoaBaTeIro.



JlaGopaTopHasi padora Ne 19-20
MeTtoa mugpoBaHus ¢ OTKPLITHIM K104oM RSA

Heab padoTbl. O3HAKOMHUTBCS Ha MPAaKTHKE ¢ MeTomoM mmdpoBanus RSA U 0COOGEHHOCTAMH €ro
MPaKTUYEeCKOW peanu3anuy (BO3BEJCHHE OONBIIMX 4KCeNl B OOJNbIIME CTENEHW C HCIOIb30BaHHEM
MOJIYJISIPHOI'O YMHOXKEHUS 10 MOHTIOMEpH U METOJa JBOUIHOTO BO3BEACHUS B CTCTICHD).

Hcxonusle naHHBIE!

BamuppoBanHoe yrciao C, 3akpeIThiil kKirou D, yacTh oTkpeiToro kimoda N.

BrixonHble naHHbIE:

HyxHo nexonupoBats uncio M .

TeopeTnueckue OCHOBBI.

Hns pacumdposku yricna M B metone RSA 1o crarouno 3amudposanHoe yrciao C BO3BECTH B CTENICHb
D u naiitu octatok ot neneHus Ha N.

OcHoBHast mpo0OsieMa, BO3HUKAIOMIAS TPU MPAaKTHUECKOM HCIIOJIb30BaHUU MeTona RSA, 3akirodaeTcs B
ToM, uto ynucina C, D u N sBistores ouens Gonbmmmu. Mcmonp30BaTe TpaauIIOHHBIE METOIBI YMHOKEHHS
gyucen npu Bo3BeneHuu uncia C B cremeHp D He momyduTcs W3-3a MEPENIONHEHUS BBIYMCIMTEIBHOIO
ycrpoiictBa. Ha mpakTWke HCHOJB3YIOT METOA OWHAPHOTO BO3BEICHUS B CTENEHb MJIsl COKpAICHHS
KOJINYECTBAa YMHOXKEHHUH, a TakKe METOX MOIYJISIPHOIO YMHOXEHHUS 110 MOHTroMepu AJisl TOro, 4ToObl He
BBIXOUTH U3 paspsaHocty uncen C, D u N B mpouiecce yMHOXeHus Oonbliie, ueMm Ha 1 paspsia.
Mertonuueckue yka3aHus:

1. Bocmosp3yiiTech ABOUYHBIM METOJIOM BO3BEICHHS B CTCIICHB, YTOOBI OMPEACITHTh MTOCIECA0BATEIbHOCTD

YMHOXXEHHH (TEKyLIUMH pe3ynpTaT yMHOXKaeTcsi caM Ha ce0si WM K€ Ha MCXOAHOE YHCIO), KOTopas
MUHHMHU3UPYET 00Iee YUCIIO0 ONepaliii yMHOKCHUSI.

2. Tlepeseute unciio C B MOLYJSIPHYIO HOpMY.

3. Bosseaure C B crenens D IBONYHBIM METOIOM, TIOJIB3YSCH MOAYJISIPHBIM YMHOKEHHEM 110 MOHTrOMepu
(ucmonp3yiTe Ha ucxoaHoe yuciio C, a ero MoaysspHyo Gpopmy!).

4. TlepeBemuTte YKCIIO U3 MOAYIIAPHON (HOPMBI B 00bIUHYO. IJIsl 3TOr0 yMHOKBTE €ro Ha 1o MoHTroMepH.
5. Tlposepsre pacumdppoBanHoe coobiieHne M (BBemst ero B CTpOKy «/leKOAMpOBAHHOE COOOIICHHE» U
HaxaB KHOTIKY «IIpoBepHuTh»).

OKHO porpaMMbl BHITIOIHEHUS 1a00paTOpHON pabOTHI:

Ora mporpamma MpejcTaBisieT COOOH KaNbKYJSTOP, B KOTOPOM pealln30BaHbl BCE HEOOXOIMMBIE IS
BBINOJIHEHNS JTabopaTopHOW paboThl (QYHKUMHU: MEpeBO] W3 OOBIYHOW (GOPMBI B MOIYJSIPHYIO, MEPEBOJ
Yyciia U3 IeCATUYHOMN CHCTEMBI CUMCIICHUS B IBONYHYIO, a TAKXKE YMHOXEHHE 110 MOHTIOMEpH.

Ha puc. 1 mpuBeneHO OKHO IPOrpaMMBI.



flaGopatopHas pabGora. Aaropuim RSA

SawupposarHoe coobiueHue C Jakpomeit ko4 D OcHosaHKe N
1470077 |189443 |500639
MepemerHaa X MNepemenHan Y
MNepesecTy X B ABOUYHYID POPHY ] MNepesecTit X B MOAYAAPHYID POpMY | #EY 2R [mod N) ]
X=X R modN) |

Pe3gl'bTaT onepauyH

l CkonupoBate B % |

BcnomorarensHeie auekiki namary

JexogrpoBaHHoe ConbleHWe

| & Mposepurs

Puc. 1. OkHO nporpamMMbl BHITOTHEHHS J1a00PaTOPHOH pabOThI

B BepxHHX Tpex cTpokax BBOJa HAXOHSATCS MCXOJHBIC NaHHbBIC Ui BHINOTHEHUs paboTel. ComepkumMoe
00011 CTpOKK BBOZA B JAHHOW MPOrpaMMe MOYKHO BBIACIUTH U CKONHMPOBATH (MpaBas KJIaBHILIA MBIIIN WIN
ke komOuHanus knasum “Ctrl-C”) u BCTaBUTh B JAPYIyl0 CTPOKY BBOja (TpaBasi KJIABHIIA MBIIIN HIH K
KoMmOuHanus knasuir “Ctrl-V”).

Komka “IlepeBectn X B qBomuHyr0 (popMy” mepeBOIUT copepkuMoe cTpoku BBoza “Ilepemennas X B
JIBOMYHBIN BUJ] M TIOMEIAET pe3yIbTaT B CTPOKY BBoJa “Pe3yibrar onepanmn’”.

Knomka “IlepeBectn X B MomymsipHyto (hopMy’ IIEpEBOIUT COJIEpKUMOE CTpoKH BBoja “Ilepemennas X
B MOZYIISIpHYIO (hOpMY M TIOMEMIaeT pe3yabTaT B CTPOKY BBoja “Pesynprar omepammn’™.

Knonka “X*X : R (mod N)” BbinosnHsieT yMHOKeHHE MO MOHTIOMEpH COIEP)KUMOI0 CTPOKH BBOJA
“Ilepemennas X’ caMo Ha ceOs U IIOMEIAeT pe3yNIbTaT B CTPOKY BBoja “PesynbraT onepanuun’.

Kuonka “X*Y : R (mod N)” BbinosHsieTr yMHOXeHHE MO MOHTIOMEpH COIEP)KUMOI0 CTPOKH BBOJA
“Ilepemennas X Ha conepkumoe cTpoku BBoaa “llepemenHast Y™ u moMeIniaer pe3ynbTaT B CTPOKY BBOAA
“Pe3ynpraT onepauuun’.

Knomnka “CkonupoBaTh B X’ TOMEIIAET PE3YJIBTAT IMOCIEIHETO BRIYUCICHHS (COACPKUMOE CTPOKH BBOJIA
“Pesynprar onepanun’) B cTpoky BBoja “Ilepemennas X”.

UYeTblpe CTPOKM BBOJA, pAaCHOJIATaloOlIUecs] HIKE, SBISIOTCS BCIIOMOTAaTEIbHBIMH M TOTYT
WCTIONB30BaThCs ISl XpaHEeHus 000N nHpopMaInu, Hanpumep, ducia D B JBOUYHOM BUjIE.

Komnka “IIpoBeputs” npenHazHadeHa Juis MPOBEPKU MPABHIBHOCTH MOJIYYEHHOI'O Pe3yibTaTa, KOTOPHI
JIOJDKEH OBITh MpeIBapuTeNIbHO IOMEIEH B CTPOKY BBOAA “JlekonupoBaHHOE cOOOIIeHHE”.



JladopaTopnasi padora Ne21-22
Hcnonb3oBanne xam-gpynknuii Ha npuMepe MD5. Onenka ycToi4MBOCTH NApPOJIs KO
B3JI0MY.
Leab padoTbl. O3HaAKOMUTBECS Ha MpaKTHKE ¢ paboroit xaui-pynkiuit. Hamicats va Matlab nporpammy
ISl OLICHUBaHMSl YCTOMYMBOCTH MAPOJIS KO B3JIOMY.
TeopeTnyeckue 0OCHOBBI:
Ouenum ycroitunBocTs U maposist mo B3Iomy.
1. Iycrs L - nmuna mapots.
Ecmu pnuna mapons L < 4, to U=0
nHaue, eciu 5 < L <7, to U=6 unaue,
ectn 8 < L < 15, To U=12 wmHnaue,
ecmu 16 < L, To U=18
2. Eciin B maposte ecth OyKBBI, HO TOJIBKO B OJHOM (HIKHEM WK BepxHeM peructpe), To U=U+5 nHave, eciu B
napoJie ecTh OyKBBI M B HIDKHEM U B BEpXHEM peructpax, ro U=U+7
3. Tlycte N - uncio mudp B maposte.
Ecam gucno mudp B mapone 1 < N < 2, to U=U+5
nHaue, ecin 3 < N, To U=U+7
4. Tlycts S - yncio criencuMBoiioB (#$%@) B B mapoue.
Ecmu 1 <S <2, 10 U=U+5
nHaue, ecim 2 < S, ro U=U+10.
5. Ecin B mapouie ecth OYKBBI B 000MX PErMCTpax, CHENCHMBOMIBI U iudpbl, To U=U+6 unaue,
€CJIM TOJIBKO Yero-To oAHOoro u3 3roro Het, U=U+4.
Ecmm U < 16 . mapoms odeHb cnabbrit

uHaye, ecau 15 < U < 25 - cnaObiid
nHaue, ecmu 24< U < 35 - cpenuuit
uHaye, ecau 34< U < 45 - cuibHBIH
nHaue, eciu 44 < U - oueHb CHIBHBIN
MeToanyeckue yKasaHHUs:

1. Co3snaiitTe Ha cBOEM KOMIIBIOTEPE KaKOW-HUOYIb paboumii MOJKATAIOr U CKOMUPYHTE Tyaa *.M daitisl
U3 Katajnora ynabopaTopHoil paboTsl. 3amycture Matlab u BbiGepuTe co3maHHbBIA MogKATANOr B KauecTBe
“Current Directory”.

2. O3HaKOMbBTECH C MpUIAraeMoil K J1aboparopHoil pabore QyHKImen Boruucienus xam-Gyaxkuun MD5
(dpaitmr md5.m). Habepure B Matlab komanay help md5

3. [Ipucsoiite TekcrtoBoit mnepemenunoit cBoe @®UMO. Hampumep, b="llonomapenko Hukomnait
Hukomaenu’; Berauciure 3Hauenne MDS aist aToit nepemeHHoi. Mi3MeHuTe Kakyro-HUOYAb OJHY OYKBY B
csoeM ®UO. Beruucnure 3Haueane MD5 s nsmenennoro tekcta. [losicHuTe mosry4eHHBIN pe3yibTar.

4, [NosicHuTe, Kak XAUI-PYHKIUS MOXKET HCIIOIB30BATHCS TPU ayTeHTH(UKAIUH JUIsl TOTO, YTOOBI
o0ecreynTh MOJJIMHHOCTh CeaHca CBSI3M M CKPBITh Napoib, IepelaBacMblii IO KaHajaM CBSI3U OT
MOJI30BATENIS K CEPBEPY.

5. Hamummre mporpamMmy Jutst OIIEHHBAHUS CIIOXKHOCTH Maposis (3aJaHHOTO B BHJE TEKCTOBOW CTPOKH). B
MoJKaTajore J1abopaTopHoil paboThl BEUIOXKEHBI (PYHKINH, 00JIETYAIOIINE HAITMCAHUE ITOM IPOrpaMMBI:
ishigl(s) - Bo3Bpamaer 1, eciiu S - OykBa B BEpXHEM PETHCTPE

issml(S) - BosBpamiaer 1, eciiu S - OykBa B HIKHEM DPErHCTpE

iscif(s) - Bo3Bpamaer 1, ecu S - nugpa iSSPec(s) - Bo3pamaer 1,

€CITU S - CTICLICUMBOJI

O3HaKOMBTECH C TEKCTAMU 3TUX (QYHKIUI U UCIIONB3YNUTE UX MPHU HAIIMCAHUU CBOEH MPOTPAMMBI.

6. IIpomeMoHCTpUpyiiTE Ha TpHMepax paboTy CBOel mnporpammbl. [IpuUBEAHMTE MPUMEPHI CPEIAHErO MU
CHUJIBHOTO rnaposen.



JladopaTopHasn padora Ne 23-25

Tema: UccienoBaHue OCHOBHBIX XapPaKTePHCTHK CUTHAJIOB HA OCHOBE HCI0JIb30BAHMA
annapaTrHo-NPOrpaMMHOI0 KoMILIekca pagnokoHTpoJsi «K KBAJIPAT»

ean padoThI:

e l3yunTh OCHOBHBIE 3JIEMEHTHl M HX Ha3HAYEHHE OCHOBHOTO OKHa mporpammbl RT2060 (cwm.
MIPUIIOKCHHE ).

Ilopsinok BbInoHEHUs PadoThI

O3HAKOMUTCHA C NMPEACTABICHHBIM MAaTCPUATIOM;

o3HakoMHuTCs ¢ mporpammoit RT2060 Demo;
- OTBETHUThH Ha KOHTPOJIbHBIC BOIPOCHI;

0(pOPMHTH OTYET.

1. OcHOBHOE OKHO NPOrPpaMMBblI

OcHoBHOE OKHO TTporpaMMsl (puc 3.1) copepkut: 1) skpaH CHEKTPaIbHBIX TAaHOPaM;
2) 9KpaH CIIEKTPOTrpaMMBbl; 3) FKpaH OTOOPAKEHUS CIIEKTPOB OOHAPYKEHHBIX CHUTHAJIOB,
4) ciucok OOHApY>KEHHBIX CUTHAJIOB; 5) 30HY WHIUKAIIUU TApaMETPOB yIIPABICHUS

(BHUBY);
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Puc. 3.1. OcHoBHOe 0KHO nporpammel RT2060

6) CTPOKM Ha3BaHUS U MEHIO B BEPXHEH 4acTH OCHOBHOT'O OKHA; 7) CTPOKY COOOILEHUI O COCTOSIHUM MPOTrpamMMbl 1
rapamMerpax CHUrHajla B HW)KHEM 4YacTM OCHOBHOIO OKHAa IIPOIpaMMbl, IJ€ HaxOAATCSA TaKXKe KHOIIKA
3aIlyCKa/OCTaHOBKHU pexXKnMa cOopa JaHHBIX U MHIMKATOp Ipoliecca 0030pa.

Omneparop MOXXET BBIOpaTh yIOOHBIH 111 OTOOpa)XKeHUs BCEX 3JIE€MEHTOB pa3Mep OKHa.
J1J1s 3TOr0 Kypcop MBIIIM HABOAUTCS HA HYKHYIO T'PaHUIy OKHA, IOCje 4ero opma Kypcopa J0JKHa U3MEHUTHCS.
3areM rpaHula MO>KET IIEPEMEIIATHCS MBILIBIO ITPU HAYKATOM JIEBOM KHOIIKE.

Pa3mepel maHenel, B KOTOPBIX HAXOAATCS DKpaH CIEKTPAlbHBIX IIAHOPAM, CIIEKTpOrpaMma M CIHCOK



O0OHapY)KEHHBIX CUTHAJIOB, MOT'YT U3MEHATHCS C MOMOIIbIO MBIIIU. ['paHUIIbl ATUX MaHeslel BbIAETICHBI KPAaCHBIMU
nuHuAMH. Eciii HaBecTH Ha OHY M3 TaKUX JMHHUHA KypcOp MBIIIM, OH U3MEHUT CBOM BHUJ U MO3BOJIMUT IEpEMeENIaTh
IPaHMIy, HE OTIIyCKas JIEBYK0 KHOINKY MbIIHA. V3MeHeHue rpaHull NaHelell JaeT BO3MOXKHOCThb, HAaIlpUMED,
pacuIMpUTh BUIUMYIO YaCTh CIIMCKA OOHAPY)KEHHBIX CUTHAJIOB IIPU aHAJN3€ TAHHBIX PaJIUOHAOIIONCHHUS.

2. JKpaH CNeKTPAJbHBIX IAaHOPaM.

Okpan pasmepom 600 (tuupuna) Ha 300 (BeicoTa) A1eMEHTOB H300paxeHus (puc. 3.1,
no3unms 1) pazmeneH JUHUSAMU pa3MeTkd Ha 12 u 10 meneHuil COOTBETCTBEHHO IO TOPHU30HTAIN M BEPTHUKAIIH.
JluHM pa3MeTKH HaXOATCS Ha 3aJHEM IUIaHE OTHOCHTEIHHO 0TOOpaKaeMbIX peanu3anuii criekrpa. Ha atom skpane
JaHHBIC PAJUOHAOIIONCHUS OTOOPaXKAIOTCS B BUJAE MAHOPAM CIIEKTPOB B KOOPJIMHATAX YPOBEHb-UYACTOTA. YPOBEHB
CHTHAJIa M3MEpSETCS Ha aHTEHHOM BXOA€ B JenuOenax OTHOCHTEIBHO OJHOTO MuiutuBarta (nbm) Oe3 yuera
ociabieHus B arTeHoarope IpueMHuKa. lleHa neneHust BepTUKanbHOW miKanbl- 10 nb, BepxHed IWUHUU
cootBercTBYeT ypoBeHb —40 nbwm. Ilomoca ananuza (paspemenue) cocrasiser 200 x['1. B 3aBucumocTtu ot
BBIOPAHHOTO MaciTaba 0TOOpaXKeHUs IieHa JACJICHHUs TOPU30HTAIBHON ocHu coctaniseT 10, 5 nmu 2 MI'.

[Tpu 3TOM Ha 3KpaH BeIBOAUTCS monoca yactoT 120, 60 wim 24 MI'n. Maciitab oToOpaskeHusI MEHSETCSl IBOHHBIM
IIETYKOM MBIIIH 110 Haanucu Macitab B HUKHEH 4acTH OCHOBHOTO OKHA.

B HmxHell yacTu 3KpaHa HaXOIUTCS I10JIOCA IPOKPYTKHU IO TOPU30HTAIBHOM (YACTOTHOM) OCH, TIOMOILBIO
KOTOPOIl MOXHO BBIOMpATh JUIsl MPOCMOTPA HYKHBIM Y4acTOK CHEKTPabHOIM MaHOpaMbl, €clid BCs Mojioca 0030pa
He ymMmenlaercsi Ha 3kpaHe. l{enuok Mblly 1o 1mosioce MPOKPYTKHU CJIEBA WJIM CHpaBa OT JBUYKKA BBI3BIBAET CIBUT
MaHopambl Ha MUPHHY ofHoro okHa (120, 60 wnmu 24 MI't B 3aBUCMMOCTH OT MaciiTtada otoOpaxkeHus). Lllemdok
MBIILIM IO JIEBOM WM MpaBOW CTpEiKaM I0JIOChl IPOKPYTKHM caBUraer maHopamy Ha 10, 5 mmm 2 Ml B
3aBHUCHMOCTH OT BbIOpaHHOTO Maciutaba ortoOpaxkeHus. CABUraTh maHopamy IO YaCTOTHOM OCH MOXKHO TaKxke
OyKCHPOBKOM JIBHKKA ITOJIOCHI MPOKPYTKHU IMPH HAKaToil KHOMKe MBIIH, B pexume cOOpa AaHHBIX KOMaHIbI Ha
CABUT MAaHOPAMBbI IO YACTOTHON OCH MOTYT BBIIIOJHATHCS € 33JI€PKKOU B HECKOJIBKO
CEKYH/I.

JleBasi monoca TOPOKPYTKH HCIIONB3YyeTCs [UIsi YCTAaHOBKM 0a30BOT0 Mmopora OOHApyXKEeHHs, KOTOpPbIi
oToOpakaeTcsi Ha JKpaHe MITPUXOBOHM imHHUEH (cM. paszgen 6 Pemakrop mMOporoBbIX YpOBHEH) M BBIBOAWUTCS B
YICIIOBOM BHJIE€ B JIEBOM YacTu 00JIaCTH OTOOpakeHHs mapaMeTpoB (mo3unus 5). B mpaBoil yacTu okHa HAXOIUTCS
L[BETOBasl II0JI0CA, KOTOpas MCHOJNb3yeTcs JUIsl MUHAMKAIMM YPOBHEH M YCTAHOBKM LIBETOBOIO IOpOra
CHEKTPOTpaMMBI (CM. pazzen 2).

[Ilenyok €BOM KHONKHU MBIIIN MO 3KpaHy CHEKTPAIbHBIX IMAHOPAM BbI3bIBAET IOSBICHHE BEPTUKAIBHOM
MapkepHoil nuHMM. OJHOBPEMEHHO Ha 4YacTOTy STOW JIMHUM HACTPAaWBaeTCsl SKpaH OTOOpaKEHHUs CIIEKTPOB
OOHapy)KEHHBIX CHUTHAJIOB, LIEHTP KOTOPOIO TAaK)XE OTMEYaeTcs MapkepHOH nuHueil. [[ns u3MmepeHus ypoBHEW u
YaCcTOT CUTHAJIOB Ha CIEKTPaJbHOM MaHOpaMe MCIOJIb3YeTCsl Kypcop MBbIIIH, KOOPAWHAThI KOTOPOTO (4acTtoTa B
MI', ypoBeHb B 1bM) BBIBOASTCS B CTPOKE COCTOSHUSI IporpaMMbl B mo3unusax 7 U 8 (cMm. pazgen 8 Crpoka
O0TOOpaXXEeHUs1 COCTOSHUS Mporpammbl). [lonp3oBaresnb MOXET U3MEHATH OQOpMIIEHHE PKpaHa (LBeTa U SPKOCTH
¢doHa, peanu3aluil CHUTHAJIOB, KYpcOpOB M JHMHHM pa3meTku) B 3akiaake Bun manenu Hacrtpoliku, xotopoe
BbI3bIBaeTCs kKoMaH10i1 MeHto Hactpoiiku (cM. pazaen 4 Hactpoiika BHELIHEro BUaa).

3. JKpaH CeKTPOrpaMmBbl.

Ha »tom skpane (puc. 3.1, mo3uius 2) naHHble paauoHAOTIONCHUS TTOKA3bIBAIOTCS B BUJIE CIIEKTPOTPAMMBEI,
KOTOpasi OTpa)kaeT MU3MEHEHME CIEKTPaJIbHOM IaHOpambl BO BpeMEHM. [Opu30HTalIbHAs OCh COOTBETCTBYET OCHU
4acTOT, BEpTUKaJbHasi — BpPEMEHH, a YPOBHHU CIEKTpa OTOOpa)KaroTCs IIBETOBOW KoIMpoBKOH. Macitabd
OTOOpaXXEHHsI MO OCH YacTOT COOTBETCTBYET MaciuTady S3KpaHa CIEKTpaJbHBIX MaHopaM. B 3aBucMMOCTH OT
BbIOpaHHOTO MaciITaba 0TOOpaXeHUs 1IeHa JIeJIeHNs TOPU30HTaNbHOM ocu cocTaBnset 10, 5 wiu 2 MI'n. [1pu atom
Ha 9KpaH BeIBOIUTCS mojoca yacToT 120, 60 mim 24 MI'u. Macmtab oToOpaxeHuss MEHSeTCsl IBOMHBIM IETYKOM
MBIIIN 0 HaAmucu Macitad B HIKHEH YaCTH OCHOBHOT'O OKHA.

Kaxnas Texymas naHopaMa CrieKTpa 3aruchiBaeTcs B OypepHyto naMaTh eMKOCThIO
200 peanuzaruii 1 0TOOpakaeTcsl B BUAEC TOPU3OHTAIBHOM JIMHWM HA YAaCTOTHO BPEMEHHOM IUIOCKOCTH, MPUYEM
U3MEHEHHE YpPOBHEH OT OONBIIMX K MEHBIIMM MEPeAaeTcsi I[BETOM B COOTBETCTBUHU C BBIOPAHHON I[BETOBOMU
tabnuuei. [lo ymonyanuio nmporpaMma MCIoNb3yeT LBETOBYIO TaONMIly MHACKCUPOBAHHBIX I[BETOB (256 rpanamnuii)
¢ OJIM3KUM K €CTECTBEHHOMY HOPSIKOM HM3MEHEHHs I[BeTa OT YepHOro (ciadble CHUTHANbI) K KPaCHOMY (CHJIbHBIE
curHaisl). COOTBETCTBHE YpOBHEHM CHUTHalla IIBETaM CHEKTPOrpaMMbl YCTaHABIIMBAET LIBETOBAs I0JIOCA B MpaBoOi
YacTH OKHa CIEKTPaJbHBIX MaHopaM. Eciy HaBecTH Kypcop MBIIIM Ha BBIOpPAHHBIN IBET, MOSBUTCA YKa3aTesb
COOTBETCTBYIOILIETO 3HAUYE€HUs] MOLIHOCTH B 1bM. Bce ypoBHM BHM3Y IIBETOBOM IOJIOCHI OTOOpa)aroTCs OIHUM
(uepHBIM) 1BETOM. M3MEHUTH MOJOKEHHE TIPaHUIBl YEPHOH OOJIACTH MOXKHO IIEIYKOM MbImU. O HacTpoiike



[BETOBOM TabmuIbl cM. pasnen 3.2.4 Hacrpoiika BHeIIHEro BUA.

[ocne 3anonuenus OydepHas maMsATh HAUMHAET PadOTaTh B CTEKOBOM PEKUME, KOTTIa
3alMCh KAXKJIOW HOBOM pealiM3alliy BBI3BIBAECT CIBUI CTE€Ka M CTUPAHME camMoOil crapoil peanuszauuu. JIluHun
TEKYLIUX  CIEKTPOB  IMOCJENOBATEIbHO  3alONHSAIOT  CHEKTpOrpaMMy  CHHM3Yy  BBEpX, MpUYEM BHOBb
3apEeruCTPUPOBAHHBIE PeaTU3allii HaXOAATCS BHHU3Y, a 3apETUCTPUPOBAHHBIE PaHEE PACIIONIATatOTCs BBIIIIE.

[Tocne ocTaHOBKM pekuma cOopa JaHHBIX MIETYKOM MBIIIHU TI0 SKPaHy CIEKTPOTrPAMMBI
MOXXHO BBIOpaTh HY)KHYIO TTaHOpamy JUIsl TPOCMOTPaA B OKHE CIEKTpaIbHBIX MaHopam. [Ipu 3ToM Ha 3TOM SKpaHe
CHEKTPOTpaMMBbI TMOSIBUTCS TOPU3OHTAJIbHAsI MapKepHash JIMHMS, COOTBETCTBYIOIIAas €W maHopama Oyner
OTOOpaKaThCs B DKpaHE CICKTPAJIbHBIX TMAaHOpPaM, a B 3arojIoOBKE JKpaHa CIEKTPOTPaMMBI CIpaBa OT HAJIWCH
Crnekrporpamma OyneT OTOOpa)kaTbCs BpeMs pErHCTpalii 3TOM maHopambl. Kpome TOro, M3MEHUTCS 3HAYCHUE
CUETYMKA YHCJIa IUKIOB 0030pa, PacIoIOKEHHOTO B CTPOKE COCTOSHUS MPOrpaMMbl B TO3uIMU 3 (CM. pazaen 8
Crpoka oToOpaskeHHsI COCTOSTHUS TporpaMMbl). CrieBa OT 9KpaHa CHEKTPOrpaMMbl HAXOIUTCS TOJ0Ca MPOKPYTKU
10 BEPTHKAJIbHOH (BpemeHHOU) ocu. [llenuok MpIIM MO BEpXHEH WM HUXKHEH CTPENIKE MOJOCHI MPOKPYTKH
BBI3BIBACT MEPEXO]] COOTBETCTBEHHO K 0oJiee MO3HEH WM PAaHHEH CIEKTPaIbHOW MaHOpaMe, IMETYOK MBIIIN BBIIIC
WJIM HIDKE JIBUKKA MOJIOCHI IPOKPYTKU BBI3bIBAET MEPEX0/ BO BpeMeHU Ha 10 HUKIOB CKaHUPOBAHUS BIEPE]l WU
Hazaj. VI3MEHSTH MOJIOKEHUE TOPU30OHTAILHOTO MapKepa MOXKHO TakKe OYKCHPOBKOHM JBHIKKA TIOJOCHI MPOKPYTKHU
MPY HAKATON KHOIKE MBIIIIH.

[I{er4oK MBIIIHN 10 BETOBOM I10JI0CE B IIPABOM YAaCTU OKHA CIIEKTPAIIbHBIX [TAHOPaM
BBI3BbIBACT U3MCHEHHE YEPHOM 00JIACTH I[BETOBOM IOJIOCHI H, CIEA0BaTEIbHO, IBETOBOTO mopora. [Ipu sTom cieapl
BCEX CHUTHAJIOB, YPOBHU KOTOPBIX MEHBIIE BBHIOPAHHOTO TOPOTOBOTO 3HAYEHUS, HA CIEKTPOrpaMMe HE
0TOOpaXkaroTCsl, TOCKOJIbKY CITUBAIOTCS ¢ (DOHOBBIM YEPHBIM LIBETOM. VI3MeHEeHHe 1[BETOBOTO MOPOra UCHOIb3yeTCs
MIPU UCCJIEIOBAHUH CIIEKTPOTPAMM B Kau€CTBE CPEJCTBA CEJICKIIUU CUTHAJIOB 110 YPOBHIO.

4. JxpaH oTo0pakeHHsl CIEKTPA.

Ha stom 3kpane (puc. 3.1, mo3umus 3) 0TOOpaxaroTcsi CIIEKTPhI OOHAPYKEHHBIX CUTHAJIOB U3 0a3bl TAHHBIX
IIPOrPaMMBl, 3aPETUCTPUPOBAHHBIE B KaXXIOW M3 AaHTEHH KOMILJIEKCA. YPOBEHb CUTHAja U3MEPSETCS HA aHTEHHOM
BXO/ie B jAeuuOenax OTHOCUTEIbHO ofHOro mMuiuBarra (nbm). llena nenenus BeprukanbHOW mikanel — 10 ab,
BepxHel uHuM coorBeTcTBYeT ypoBeHb —40 nbm. Ilosnoca ananusa (paspewenue) coctasnser 2 kl'n. ITomoca
0030pa skpana paBHa 200 k['m, meHTpasbHAs YacToTa OTOOpaKaeTCs B BEPXHEW 4yacTH dKkpaHa. llena memeHus
ropu3oHTanbHOM mKanbl - 50 k[, JIMHKM pa3MeTku HaxoIATCs Ha 3aJHEM IUIaHE OTHOCHUTENIBHO OTOOpa)kaeMbIX
peanusanuii crekrpa. Juisi IPOCMOTpPa CHEKTPOB B PA3IMYHBIX aHTEHHAX HEOOXOIMMO JBAX/bl IIEIKHYTh MBIIIBIO
no Hagnucu AxTeHHa/Kanan B oOmactw oToOpaXkeHHs MapaMeTpoB OCHOBHOTO OKHA MPOTrpamMMbl WIH
BOCIOJIb30BaThcsl KilaBuatypHoi komOumHamuet <CTRL + C>. JleBas monoca HpOKPYTKH HCIOJB3YETCS JUIs
YCTaHOBKHM 0a30BOT0 MOpOra pazinyeHus, KOTOPbIl 0ToOpaXkaeTcs Ha 3KpaHe CIUIOIIHOM TrOpU30HTAIbHON JTHMHUEH
(cM. pazzmen 5 PemakTop moporoBbIX YpOBHEH) M BBIBOAMTCS B YHMCIOBOM BHJE B HM)KHEW 4acTu 3KpaHa. BHu3y
9KpaHa HaXOJUTCSl I0JI0CA TOPU30HTAIBHOM MPOKPYTKH, C MOMOILBIO KOTOPOM MOXHO HM3MEHATH LIEHTPAJIbHYIO
4acTOTY 3KpaHa M NMPOCMaTpUBaTh CHEKTPbl XpaHUMBIX B 0a3ze AaHHBIX curHanoB. lllen4yok Mblmy no mpaBoi win
JIEBOM CTpEJIKE MOJOCHI NPOKPYTKH M3MEHSIET LIEHTPalIbHYI0 4acToTy SKpaHa Ha 200 k[l cOOTBETCTBEHHO B
CTOPOHY YBeIMUYEHUS U yMeHbIIeHUs. [I{eauok MbIlu 1o mojioce NpoKpyTKU
ClIeBa WJIM CIpaBa OTJBUKKA BBI3bIBAET M3MEHEHME LEHTpajdbHOW 4acToThl Ha | MI'u. M3MeHuTh LIEHTpasbHYyIO
YacTOTy HKpaHa MOXHO Take OYyKCHPOBKOW JBM)KKA IIOJIOCHI MPOKPYTKH IPH HAKaTOM KHOIKE MBILIH.
ONHOBPEMEHHO C U3MEHEHUEM IIEHTPaJbHOW 4YacTOThl HKpaHa CMEILIAeTCsl YaCTOTHBIM Mapkep Ha 3KpaHe
CIEKTpaJIbHOM MaHopambl. Eciii skpaH oToOpaskeHHsl CIIeKTpa Ha HEKOTOPOW YacTOTe OKAXXETCs MyCThIM, TO B Oaze
JaHHBIX curHaibl B 3ToM 200-k['11 oTpe3ke auanazoHa OTCYTCTBYIOT. B pexume cOopa JaHHBIX KOMaHAa U3MEHEHUS
LEHTPAIbHOM YacTOTHI SKPaHa BBIMOIHIETCS TOJIBKO MOCIE 3aBEepIICHNUs IIHKIJIa 0030pa.

s u3MepeHusi ypoBHEH M 4acTOT CUTHAJIOB M UX CIEKTPAJIbHBIX COCTABISIOIIMX HCIOJIB3YETCS Kypcop
MBIIIH, KOOPJIMWHATHl KOoToporo (4actora B MI'1, ypoBeHb B 1bM) BBIBOJISATCS B CTPOKE COCTOSIHMS MPOTPaMMBbI B
nosunmsix 10 u 11 crpaBa oT KoopAMHAT U3MEPUTEITHHOTO Kypcopa dKpaHa CIIeKTPabHOW MaHOpaMbl (CM. pasnen 8
Ctpoka 0TOOpakeHHUs! COCTOSIHUS TPOTPaMMBI).

5. Cnincoxk 00HapyKeHHBIX CHTHAJIOB.

Crucok (puc. 3.1, mo3unus 4) npeacrapiseT coboit pes3ynbrar 3ampoca K 0a3ze maHHbIX (oTueT). Kaxmas
CTpOKa CHHCKAa COJCPXKHUT MapaMeTphl OOHApY)KEHHOTO CHUTHaja. B BepxHel CTpoke comeparcsi 3arojIOBKH
CTONOIIOB CMMCKA 7Sl 3alMCH OIpeNelIeHHbIX MapaMmeTpoB. B cromber; YacTora 3amuchiBaeTcs HECyIIas 4acToTa
curHaa B MI'. B cronbenr Ilonoca - mmpuHa cnekTpa Mo ypoBHIO Topora paznudeHus B Kl 1. AOcomtoTHOE
3HAYCHHE MOIIHOCTH CUTHAJIA B IOJIOCE, PABHOM IIUPHUHE CIEKTpa, HA aHTEHHOM BXoJe B 1bM 3amuceiBaeTcs B



ctonben; YpoBeHb. 3HAUYOK % OTMEuYaeT CTOJIOEI] PeryaspHOCTH WM 4YacTOThl OOHApy)KeHUH (OTHOLICHHE YHUCIa
oOHapyXeHUH curHaja K o0IleMy YHCIy IIMKIOB 0030pa 3a BCe BpeMsl HAONIONEHUI) B MPOIEHTaX. 3HAUOK #-
cTonOer] abCOoMIOTHOTO YuciIa OOHAPYKEHUH CUTHAJIA 3a BCe BpeMs HaOmoaeHui. B
CTOJIOIE CO 3HAUKOM = HaXoAUTcA Kod(duuueHT coBnaneHus: GOpMbI CIHEKTpa CUTHANA C STAJIOHHBIM CIIEKTPOM.
Cronber; co 3HaukoM <A> BBIICNICH JUIsi OTOOpaKeHHsSI OTHOIICHHWS ypoBHEW curHama (B 1b) B pa3HECEHHBIX
aHTEHHAaX, CTOJIOEL, OTMEYCHHBIN 3HAUKOM .- JUIs yKa3aHUsS HOMEpa aHTCHHBI (KaHasla), B KOTOPOM YPOBEHb CUTHaJla
MakcuMaibHbIi. [locrmenHue nBa CTONOIA BBINENEHBI JUIA JaThl/BPEMEHH MEPBOTO OOHAPY)KCHHS CUTHAlIa W
TEKCTOBBIX MpuMeyanuid. CIIUCOK 3aroHseTcs nociie 00padoTKU JaHHBIX paaunoHalbmonaeHus. [lporpamMma 3aHocuT
B HETO TOJIBKO T€ CUT'HAJIbI, KOTOPBIE OTBEYAIOT KIIACCU(UKAITMOHHBIM ITPU3HAKAM, YCTaHOBICHHBIM TIPU HACTPOMKE
(em.pazgen 6 Hacrtpoiika 3ampoca k 0a3e AaHHBIX). Bumumblii pasmep cnucka MOXXHO H3MEHHTh OYKCHPOBKOM
MBIIIBIO €r0 TPaHUI], BBIJICICHHBIX KpPacHBIM IIBETOM. EcCiM CIHMCOK HE yMmemiaercs B BHIUMOW YacTH OKHa,
BO3HHUKAIOT MOJOCH MPOKPYTKH, C TOMOIIBIO KOTOPBIX MOXKHO IMPOCMOTPETh BCE 3amucH. ['paHUIBl CTOIOLOB
CIIMCKa MOYXHO M3MEHSTHh MBIIIBIO, €CIIM HABECTH €€ Kypcop Ha TPaHMIly MEXKAY cToiOnamu B 3arojoBke. [locie
TOTO KaK Kypcop U3MEHUT (popMy, TpaHHIIa TIEpEIBUTACTCS TIPU HAXKATOM JIEBOW KHOIKE MBIIIH. B 3aronoBke crimcka
BBIBOIUTCSI HH(POPMALIUS O PEKUME PAOOTHI MPOrPaMMbl U YUCIIO OOHAPYKEHHBIX CHUTHAJIOB, YIOBJICTBOPSIOUIMX
KJ1acCU()UKAITMOHHBIM TPU3HAKAM.

CIucok MOXeT OBITh YIOPSIIOYEH M0 BO3PACTAHHIO WM YOBIBAHUIO JIFOOOTO TTapameTpa
IIETTYKOM MBIIIH I10 3aroJIOBKY €ro ctoioua (kpome ctondia npuMmedanuii). [lo yMom4anuio CiCoK yrmopsiaoueH o
BO3PAaCTaHHIO HECYIIEH YacTOThI, JIJIS BbI30BA CIIEKTpa OOHAPYKEHHOTO CHTHaJIa U3 0a3bl JaHHBIX HEOOXOTUMO
BBIJICIUTh MBIIIBIO €ro 3amuch B cnucke. CIEKTp MOSBHTCS HA MPABOM JKpaHe, a HEeCyllas 4acToTa CUTHaja
OTMEYaeTCss BEPTUKAIbHON MapKepHOW svHued. OJHOBPEMEHHO Ha 4YacTOTe BHIOPAHHOTO CHUTHAja IOSBUTCS
MapKepHasl JIMHUS Ha JKpaHe CIEKTPaJbHBIX maHopaM. [IpocMarpuBare CIIEKTPHI CUTHAJIOB M3 CIIUCKAa yHTOOHO C
MOMOIIBIO KJIABHII <CTpEJIKa BBEPX™> M <CTpEJIKa BHU3> KJIABUATYPbI KOMITbIOTEPA. BBIIEINTh HECKOJIBKO CUTHAJIOB
Uil ynajueHus U3 0a3bl TaHHBIX MOXKHO C IOMOINBIO MBIIIH, OXHOBpeMeHHO Hakumas kmaBuimm <CTRL> wmm
<SHIFT>. IIpu sTOoM rpyIina BbIJEJIEHHbIX CUTHAIOB JIOMOJHUTCS COOTBETCTBEHHO OJHUM BBIJEICHHBIM CUTHAIOM
WJIA BCEMH CUTHAJaMHU OT TIEPBOTO BBIIEIICHHOTO JI0 MOCIIEIHETO.

6. Uaaukanus napaMeTpoB ynpasJieHUs.

B 30He oTOOpaXeHus: MapaMeTpoB yIpaBiIeHHs porpaMMon (puc. 3.2) BEIBOAUTCS TeKylIas HH(opMamus o
napameTpax HacTpoHku. B JieBoil KoloHKe oToOpa)kaeTcsi HauyalbHas M KOHEYHas 4acTOThl IOJIOCHI 0030pa.
JIBOWHOM 111€1490K MBIIIN B 3TON 001acTy BhI3bIBaeT 3akiajky [lanopama nanenu Hactpoliku, rie MoXHO U3MEHUTh
3HaueHMs ITUX napameTpoB. Hike oToOpakatoTcsi moporu oOHapyXeHUs/pa3iuyeHns, KOTOpble YCTaHaBIMBAIOTCS
[IOJIOCAMHM  BEPTUKAJIBHONM IPOKPYTKH COOTBETCTBEHHO JKPAaHOB CIEKTPAJIbHBIX IIAHOPAM M  CIEKTPOB
OOHapyXEHHBIX CHTHAJOB. JBOMHOM IIETYOK MBIIIM MO Haanucd Macmral BbI3bIBaeT M3MEHEHHE MacuiTada
M300paKeHMsI Ha IKpaHe CIEKTPAIbHBIX TaHOPaM.

Hauano 400 My r JecpeaHeHHe 15
KoHey S20MMy reHw s I ATTEHRATOR 1046
MNoporw <100 /<112 obm errom [ AnreHHadanan 11
Macwrod 11 DPunwrom 2 ARCIPECCRHANMS
aBneHusa nporpammoin RT2060

Puc. 3.2. ObnacTb HHAWMKALMK
pacnonaraeTca noa sKpaHoM C

B cpenneit xononke cipasa ot Hagnucu [loporu BEIBOIUTCS UMs 3arpyKeHHOTO (haiiina
noporoB. Tam e HaXOAWUTCS TMO3UIMS, KOTOpas IMOMeyaeTcs TajouyKoW, €CiIM IMOpPOroBYIO CXeMy 3Toro daiina
Heo0X0JMMO HCII0JIb30BaTh (CM. pazzen 5). J[BoifHOMH mieyoK MBIIIM 10 UMEHHU (aiisia BbI3bIBaeT 3akiaaky [loporu
na”enu Hactpoiiku, riae 3ToT (aiiin MOXKHO peakTHpOBaTh.

Crpasa ot Haanucyu CTaHIIMK BBIBOAUTCS UMS 3aTPYKEHHOTO (aiiyia YaCTOTHBIX MPUCBOCHUN M HAXOJUTCS
MO3MIIMA, KOTOpasi IOMEYAETCs TaJOuKOM, eciau JaHHble 3TOoro (aiiiaa HeoOXOAUMO HCIONb30BaTh (cM. pasnen 3.6
Penakrop yacToTHBIX MprcBOeHNHN). JIBOMHOMN MIETYOK MBITIM B 3TOW 00JIACTH BBI3BIBACT 3aKkinaaKy CTaHIIMU TTaHEeIH
Hacrpoiiku, r1e 3TOT (haitn MOXKHO peaaKTHPOBATh.



CrnpaBa ot Haanucu CHekTpbl BBIBOAUTCS UM 3arpyKeHHOro (Qaitnia 6MOIMOTEKH 3TATOHHBIX CIEKTPOB.
JIBOWMHO¥ IIETYOK MBIIIU B 3TOM OOJACTH BBI3BIBAET 3aKIAAKY

Crnexrtpbl nanHenu HacTpoiiku, rje HaXOIuTCs penakTop OUOIMOTEK CIEKTPOB, MCIOIb3yEeMbIX B KaueCTBE
3TaJIOHOB.

Yucno cnpaBa oT Hagnucu OUIBTPHl OTMEUAET KOJUYECTBO MOAKIIOUEHHBIX (PUIBTPOB-KIACCU(PUKATOPOB
CUTHAQJIOB. /[BOMHOM IIEITYOK MBIIIM 110 3TOM HAANMCH BbI3bIBAET 3aknanky duibrpsl nanenu HacTtpoliku, rae ux
MOXKHO HAacTpaWBaTh W TOAKIIOUaTb. B MpaBoil KOJIIOHKE OTOOPa)KaeTcsi YUCIO YCPEAHEHUHW U COCTOSIHHE
aTTeHroaTopa IMpueMHUKA. J[BOWHOW IIETYOK MBIIIM B 3TOM OONAacTH BbI3bIBAET 3akiaaky [lanopama mnanenu
Hactpoliku, rme MOXXKHO M3MEHATh 3HaueHUs 3THX mapameTpoB. Cropasa oT Haanucu AHTeHHa/Kanan BbiBeneH
HOMEp aHTEHHOTI'0 BX0Ja paauonprueMHuKa (1 uiau 2) 1 HoMep akTUBHOI'O BX0Jla aHTEHHOT0 kommyTaropa (1,2,3 nnu
4). TBOMHOM MICTYOK MBIIIH 11O ATOW Haanmucu uiu Haxarue kinaBuil <CTRL + C> BBI3bIBaET MOCIEN0BATEIHHOE
MepEeKIII0OYCHUE KaHaoB KoMMyTaTopa. Eciiiu koMaH10i MEHIO BBIOpaH OJIuH
U3 peKUMOB DKCIIpecc-aHanu3 uin Peructpaiius, To ero Ha3BaHHe 0TOOpaXkaeTcsi B HUYKHEH YacTH 3TOM KOJIOHKHU.

7. CTpoka Ha3BaHMsl.

B crpoke Ha3zBanus (puc. 3.1, no3unus 6) BBIBOOAUTCS Ha3BaHUE M BEPCHs MPOTrpaMMBbIl, a Takxke ums ¢aiina
0a3bl TaHHBIX OOHAPYKEHHBIX CUTHAJIOB, C KOTOPHIM B HACTOSIIIMI MOMEHT paboTaeT nmporpamMmMa. B Hadasne u koHIe
CTPOKH PacIOJIOKEHBI KHOIKHU YIPABICHHsI OCHOBHBIM OKHOM. II{e140K MBIIIM 110 JI€BOM KHOIKE C MUKTOrpaMMON
IpOTrpaMMBbI OTKPBIBAeT ctaHaapTHoe okHo Windows ¢ komangamu: [lepemectuts, Pasmep, CeepuyTh, PazBepHyTb,
3aKphITh, KOTOPbIE NYOIMPYIOTCS CTaHIAAPTHBIMM KHOIKAaMM B IPAaBOM 4acTU CTPOKU. DTUMM KHONKAMU MOXHO
Pa3BEpPHYTh OCHOBHOE OKHO IPOIPaMMBbl HA BECh dKPAaH WM CBEPHYTH €T0 JUIA JOCTYIIa K OKHAM JPYTHUX IPOrpaMM.

8. Ctpoka MeHI0.

Crpoxka meHto (puc. 3.1, mo3urus 6) conepxut pasznenst Daiin, Hactpoiiku, baza
naHHbIx, Pexxum, CripaBka.
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Puc. 3.3. Ctpoka coctoaHna nporpamMmel RT2060 ¢ naMnol MHAMKAUWMK PeXHMa, KHOMKOMW
Crapt/Cron, MHAMKATOPOM BbINONHeHUA 1 obnacTamu oTobpaxeHua KoopamHaT
M3MEPWTENbHLIX KYpPCOpOoB

B paznmene @aiin conmepikarcss KOMaHIbl 3arpy3ku M coxpaHeHus ¢(aiinoB OTKpbITH (SKBUBaJIEHTHAs
knaBuarypHas komOuHanuss — <CTRL + O>), Coxpanuts (knaBumun <Ctrl + S>) u CoxpaHUTh Kak, a TaKxe
KOMaH/1a 3aBeplieHus paboThl mporpammbl Beixon (kmaBumm <Alt + F4>). B nanenu mento ®aitn BBIBOASTCS
MMEHa TMOCJIEAHNUX YeThIpex (aillioB, KOTOpble OTKPBIBAJIUCH Mporpammoi. [l ObICTpoil 3arpy3ku Takoro ¢aiina
JOCTATOYHO MIETKHYTh MBILIBIO IO €r0 UMEHH WJIM HAa)KaTh COOTBETCTBYIOIINI HOMEP Ha KJIaBUATYpeE.

Komangoit Hacrtpoiiku (unu ¢yHKIMOHaIbHOW kiaBuiied <F3>) BbI3bIBaeTCS MaHENb C 3aKIaJKaMH
Ounstpel, Bun, YerpoiictBa, [lanopama, [loporu, Crannuu, Perucrpanus m CnekTpsl i BBOJa IapaMeTpOB
ylpaBieHus: nporpammoi. B pasznene baza maHHBIX copepikaTcss KOMaHAbI yJaleHUs 3amuced u3 0a3bl JaHHBIX
Ouncrute (knaBumn <CTRL +Del>) u Ynanute Boinenennsie (knasuma < Del >), a Takke koMaHIa COXpaHEHUS
CIIeKTpa OOHapY)KEHHOT0 CUI'HaJla B KauecTBe 3TajgoHa CoxpaHUTh ceKTp (kiaBuia <Ins>).

Memnto Pexxum conepsxkut komanabl Jkcnpecc-Ananmms (F5), Peructpamnus (F7) u T'eneparop, KOTOpbIE
CIIy’)KaT COOTBETCTBEHHO JJIsi BBI30BAa CPEJICTB PYYHOIO M aBTOMATMYECKOIO aHAJIM3a CUTHAJIOB, PETUCTPAaLUU
(hoHOrpaMM C BBIXO/Ia JEMOAYNIATOpA MPUEMHHUKA U BKIIFOYEHHSI IPOTPaMMHUPYEMOT0 reHepaTopa.

Mento CrnpaBka cOep>KUT KOMaH 1bl BbI30Ba cripaBOYHON cucteMsl (kiaBuiia F1) u okHa ¢ uHpopmarueit o
pa3paboTyrKe MPOrPaMMBI.

9. CTpoka 0To0pa:KeHns COCTOSIHUS NTPOrPAMMBI.

B neBoii wactu 3TO# cTpoku (puc. 3.3), pacnojoKeHHON B HIDKHEH 4acTH OCHOBHOTO OKHAa IMPOTPAMMBI,
HAXOAWTCS JIAMITOYKA WHAMKAIMU PEKUMA MPOTPaMMBI (MO3UIHS 1), KOTOpasi TOPHUT 3€JIEHBIM I[BETOM B PEXHUME
cOopa JaHHBIX paAUOHAOIONEHUS U KPACHBIM - B pexxume o0pabotku. [IpaBee pazmeniena kHonka CtapT 3amycka u
BBIKJIIOUEHHUSI pexuma cOopa naHHbIX (mo3unusi 2). [locne BkioueHHsT pexkrMa cOopa JaHHBIX HaKHOIIKE
nosiBsiercs Haanuck CTor.

Crnenytomue Tpu obsactu (mo3uuuu 3, 4 U 5) BIIENIEHBI ISl 0OTOOpa)keHHs mapameTpoB 0030pa. CueTuuk
IIUKJIOB 0030pa (mo3uuus 3) ompeaessieT CyMMapHOE YMCIIO ITUKIOB 0030pa 3a Bce BpeMsi pabOThl MPOTPaMMBbI €



ompeneneHHol 0a3o0i maHHBIX. Tekymias 3arpys3ka auanazoHa (Tmo3uius 4) paBHa OTHOIIEHUIO CYMMBI 3aHSTHIX
CUTHaJlaMH YacTOTHBIX TOJOC KO Bcel moioce o030opa B mporeHTax. CpemHsisi CKOpOCTh 0030pa B MO3HMIHU 5
BeIpakaetcs B MI'1/c. [lanee pacronokeH WHIUKATOP Tpoiiecca 0030pa (mo3uiius 6), KOTOPhIH OTpakaeT CTENEHb
3aBEpIICHUS TEKYIIEro mukia oo3opa. [[ins u3MepeHuii ypoBHEW M 4acTOT Ha JKpaHE CIEKTPaJIbHBIX MaHOpaM U
9KpaHe CIEKTPOB OOHAPYKEHHBIX CUTHAJIOB HCIONB3YyeTCsl Kypcop Mblu. Kypcop Mblu umeeT ¢GopMy CTpENKH,
€CJIM OH HaBOAMTCS Ha JIFOOYIO YacTh OKHA ITPOrPaMMBbl, KPOME SKPAHOB, T1Ie

OH npuHUMaeT Gopmy nepekpectus. [Ipu 3rom B mosunusax 7,8 u 10, 11 cTtpoku cooOmieHn BHIBOAATCS 3HAYCHUS
KOOpAMHAT Kypcopa, COOTBETCTBYIOIIME YAaCTOTE U YPOBHIO CUTHAJIOB HA 3KpPaHaX COOTBETCTBEHHO CIIEKTPAJIbHBIX
naHopam u crektpoB. Ilocne BbIBoa Kypcopa U3 MPeneoB dKpaHa €ro MocieHue KOOPAUHATHI COXPAHSIOTCS B
obmactu oroOpakeHus. B mo3umnuu 9 BEIBOAUTCS TEKYIIM HOMEp IUKIIA CKAHHUPOBAHUS B TPYIIIE ITUKIIOB, MOCIE
3aBEpIICHUs] KOTOPOTO0 aBTOMATHYECKHU BBINOJIHSETCS 00paboTka NaHHBIX. [Ipu BKIIIOYEHHMH MPOrpaMMUPYEMOTO
reHepaTopa B MO3UIMH 12 MOSABIISIETCS COOTBETCTBYIOIIAS MTUKTOIPAMMA.

KonTpoabHbIe BONpockI
1. Yto n300paskeHO Ha SKpaHe CIIEKTPaIbHBIX MaHopaM?
2. O yem nHGOPMUPYET SKPaH CIIEKTPOTPAMMBI?
3. Kakas na(bopMartust BBIBOAUTCS Ha SKpaH OTOOPaKEHHS CrieKTpa?
4. Yro npexacraBiseT coOOM CIIUCOK OOHAPYKEHHBIX CUTHAJIOB?
5. Uto oTOOpakaeT OKHO MHAWKAIINY TapaMeTPOB YIIPaBICHUS ?
6. Kakast na(bopMaItusi BBIBOAUTCS B CTPOKE Ha3BaHMS?

7. UTo oTOOpaKkaeT CTPOKa COCTOSHUS TPOrPaMMBbI?



JlaGopaTopHas padora Ne 26-27
CkpbiITas nepenaya uHpopmanuu B JPEG n3odpaxenusx

Lenb pabOTHI: 03HAKOMUTHCS C BU3yaIbHBIMH UCKOKCHUSIMU B Pe3yJbTaTe BHEAPEHUS HHPOPMALIUN B
paznuunbie koMnoneHTsl JPEG n3o0paxenust.

B xoxe pa6otel B m3oOpaxkenne 800x600 mnukceneld BHeapsercs npumepHo 700 Koait
unpopmanuu (poman JIkBa Toncroro “BoitHa m Mup” B cKaTOM BHJE). 3a/iada BBITOJHSIOIIETO
nabopatopHyto paboTy - 00ecnednTh, YTOOBl BU3YAIbHBIE UCKAKCHUS MU300pKEHUS TIPU STOM OBLIU
KaK MOXXHO MEHEe 3aMETHBI.

MCTOI[I/I‘JCCKI/IG YKa3aHus.

B xoxme BbImonmHeHMsT pabOTHI MOXKHO yKa3bIBaTh INporpamme, B Kakue KommoHeHTsl JPEG
n300pakeHUs] BHEIpUTH Oosbmie wuHOpMamuu, a B Kakue MeHblme. CyMMapHOE KOJIHYECTBO
nHPOpPMAIIMK TIPH 3ITOM OCTaeTCs TNPEKHUM M MEHSETCS TOJNBKO €€ paclpelelieHue MEXIY
KOMITOHCHTaMHU U300paKCHHUS.

[Tocne moOBIX W3MEHEHWH B HAcTpolKkax HakuMmaite Ha Hagnuch «M3o00paxenue c
BHEIPEHHBIM COOOIIEHHEM» U TOTJIa Ha dKpaH OyJaeT BBIBEICHO ATO M300pa)KeHUe, a CrpaBa OT HEro
OyzneT BBIBOJUTHCS KOJMYECTBEHHAs OlEHKa ero kadectBa B ab. [lns BeimonHeHus mabopaTOpHOM
paboThl HEOOXOMMO, YTOOB!I KauecTBO ObuIO Oosbiie 43 nb. Ta moarpynmna, y KOTOpOH 3HaueHHe
PSNR (mukoBoe COOTHOIIEHHE CHUTHal/IIyM) OyaeT MaKCHMajbHBIM, IOJy4aeT 3a BBIINOJIHEHUE
paboTsl 25 6amnoB. OcTalbHbIE MOATPYIIHI - TT0 20 6aoB.

C mnomouipl0 MOJ3yHKa MOXHO BbIOMpaTh OalaHC pacmpefeneHuss HHPOpMAaUU MEeXIy
LIBETOBOW U SPKOCTHOM KOMITIOHEHTOU. OmipeniennTe, B KaKOM U3 KOMIIOHEHT UCKa)KEHHU 3aMeTHee?

C nomoupio non3yHka «MackMpoBaHHE B TEKCTYPHBIX Y4acTKax» MOXKHO IEepepaclpeneisaTh
MH(OPMALIHMI0 MEXTY OAHOPOIHBIMU (HE0O0) ydyacTKaMu M300pakeHUs U TEKCTYPHBIMU (JIUCThS, psOb
Ha BOJIE).

B BocbMu cTpokax BBOma MOXHO i kKaxmaoro kodddumumenta JIKII (mpu JPEG cxarum
BBITIOJTHSETCS JUCKPETHOE KOCHMHYCHOE IMpeoOpa3zoBaHne B Oiokax 8X8 mmkceneidl W s KaXIoro
0JI0Ka OCYIIECTBISETCS KBAaHTOBAaHWE) OTIENBbHO 3aJaTh JOJI0 BHEAPEHUS TyAa MHQOpMaLUH. OTH
KO2(DPUIIMEHTHI JOHKHBI OBITh MOJIOKUTEIFHBIMU YHCIIaMU, OOJIBIIIMMH, YeM HOJIb. 0-i K03 dULIUeHT
COOTBETCTBYET CaMOM HU3KOHM 4YacToTe, a 9-it - camoil Beicokoi. Uem Oonpiuii ko3 puireHt oyner
3ajjaH, TeM Oousble MH(pOpManuu OyneT BHEAPEHO B COOTBETCTBYIOLIME YacTOTHI H300pa’KeHHs.
Omnpenenure. B KAKMX 4aCTOTAX YEJIOBEUECKUH IJ1a3 JIVYILE 3aME€YaeT UCKAKEHUs?



JladopaTopnasi padora Ne 28-30
3anuch U YTeHHe HHGpOPMAIUH /ISl IVIACTUKOBBIX KAPT ¢ MATHUTHOI

0J10COoM

Lenbp paboTHl: O3HAKOMHUTBCA C YCTPOWCTBOM UTEHHs/3alMCH IJIACTUKOBBIX KapT MSRG05.
O3HaKOMHTBCS C TPHHLUIOM TPOTPaMMHUpPOBaHUs paboOTHl MONOOHBIX ycTpoiicTB. Hamucarts
nporpamMmbl Ha si3bike Matlab mis 3amucn wHbDOpManMM Ha KPEAWTHYIO KapTy W JJIsl YTCHHS
uH(pOpMaNNHU ¢ KPEIUTHON KapThl.

Metoauueckue yka3aHusl.
1. YcTpoiicTBO MIIACTHKOBOI KapThl ¢ MATHUTHOMN MOJOCOH.

MarHuTHas 1moyoca - HOCUTeIb HH(POPMAIK C OrpaHUYEHHBIM 00BEMOM NaMsITH. MarHuTHas
1I0JI0CA MOJKET OBITh M3TOTOBIICHA JJISl PA3IMYHBIX HANpsHDKEHHOCTEH MarHUTHOTO moisi. [Tostomy
napametpy cymiectByer paznuuue: LoCo (Low Coercitive - auskokospuetuBHbie = 300 spcren) u
HiCo (High Coercitive - BeicokokoapiuTuBHbIe = 2750 3pcTe/) MarHUTHBIE MOJIOCHL. Paznmiune Mexay
marautHbIME Toslocamu  LOCOo u  HiCo 3akimoyaercs B CHIe TOKa, HCIOIb3yeMOIO IpH
HamMarHuyuBaHuu. Jlns Toro, 4toObl 3ammcarth uHGMOpManMIO Ha MarHuTHyro mnonocy LoCo
Ucnob3yercs Tok, cuioit 300 speren. dis momocsr HICO npumensiercs Tok, cuitoit 2750 sperer.

[TnacTikoBBIE KapThl ¢ MarHUTHOW mnosocoit HiCO Oonee HaneKHBI M JOATOBEYHBI, TAK KaK
uHdopmalss Ha MarHUTHbBIX monocax HiCO MeHee mojBepkeHa pa3MarHWYMBACTCS BHEIIHUMHU
MarHUTHBIMH MOJISIMH, 4eM Ha nosnocax LoCo. Maruuthas monoca HiCO ucnonb3yercs B TeX ciydasx,
Korja TpeOyeTcs 3allMTUTh HH(POPMAIMIO Ha MarHUTHOM KapTe OT BO3MOXKHOTO pa3MarHUYMBaHUS, a
TaK)Ke MOBBICUTH 3AIUIIECHHOCTh KapT OT BO3MOXHOM moazenku. KapTel ¢ marautHo# nonocoit HiCo
CTOSIT IOPO’KE, YeEM KapThl C MarHUTHOM mosocoit LOCo. Hanpumep, 1i1st TMCKOHTHOM CUCTEMBI (KOT1a
KapTa UCIIOJIb3YyeTCs OTHOCHTEIBHO PEIKO) BRIOMpaeTcsi MarHuTHas mojoca LoCo.

JIisi IpOMBINIUICHHOTO TIPEANPUSITHS, T/I€ MarHUTHas KapTa HCHOJb3yeTcs paOOTHUKAMHU
©XKEeHEBHO TSI TPOX0/ia Yepe3 MPOXO0IHYI0, BRIOUpaeTcss MaruuTHast mosoca HiCo.

ITo 1BeTy MarHWTHBIC TOJOCHI pa3IMyaroTcs cieayromumM odpasom: HICo - momoca depHOro IBeTa,
LoCo - monoca KOpUYHEBOTO IIBETA.

MarsuTHas 1mosoca npeanoyiaraeT MalllmHHOE CYUThIBaHUE. [ CTaHIAPTHBIX CUUTHIBAIOLINX
YCTpOKMCTB (pUIepoB) MarHuTHas mojoca aenaercs mupuHoit 12,7 mm (0,5 mroiima) u pacnonaraercs
Ha paccTOSIHUU 4 MM O T Kpas KapTouku.Ha MarHuTHOI mojioce HaXOUTCS TPU JOPOXKKH, IO KOTOPBIM
MOYKHO HaHECTH Ty WIM MHYI0 HH(popManuio. Bece Tpu JOpOKKHM MarHUTHOW MOJIOCHI UCTIONB3YIOTCH,
KaK TpaBHJIO, B KPYIHBIX OaHKOBCKUX IUIATE)KHBIX cucTeMax (Hampumep, VISA).

B IHMCKOHTHBIX cHUCTeMax, B JIOKAJIbHBIX IUIATEKHBIX CHUCTEMAX, a TAKXK€ B CUCTEMAX JOCTyMa
HUCTIOTR3VETCS Yarie BCEro 0THA TONOXKKA (00OBIYHO BTONDAS).



1- nopoxka - uppoOyKBEeHHAS uH(pOpMAIHSL: 10 76 3HAKOMECT
QWERTYUIOPASDFGHIKLZXCVBNM1234567890 : ; =+ () “ ‘! @ # " & * <> /. Bce naTuHckue
OykBbl 3arnaBHble .MHDopManus Oyner okpyxeHa cirykeOHbiME cuMmBosiamu:" % " B Hauane cTpoku, " ? " B
KoHIIe cTpoKuCITy)KeOHBIH 3HAK ,,?”” 700aBIsIETCS B KOHIIE KAXKI0M CTPOKU 0a3bl JaHHBIX U O3HAYAECT KOHEI
3aMycy Ha MarHUTHYIO MOJIOCY U IIPU CYUTHIBAHUU HE OTOOpaXkaeTcsl.

2- nopoxka - Tonbko uudpsr: 1234567890 u 3Hak 10 37 3HaKOMeCT Hmpobea O0ToOpaxaercs Ha
MarHUTHOM TMOJIOCE€ 3HAaKOM ,,= , 3HaK ,,?” O3Ha4aeT KOHEIl 3alkCd Ha MArHUTHYKO TOJIOCY W IpH

CUMUTHIBAaHUM He oToOpaxaerca. Mudopmanus Oyaer okpyxeHa cilyKeOHbIMU cUMBoyiamu:" ; " B Hayaie
CTpoKH, " ? " B KOHIIE CTPOKH

3- nopoxka - Tonbko nudps: 1234567890 u 3nax ,,=", 1o 104 3HaKOMecT npobes oTobpaxKaeTcsa Ha
MarHMTHOH JIEHTE 3HAKOM ,,=, 3HAK ,,7”” O3HAYAET KOHEL[ 3alIMCH HAa MArHUTHYIO JICHTY U NPU CUUTHIBAHUU
He oroOpaxaercsa. MHdpopmarus Oymer okpykeHa ciayxeOHbpIMU cuMmBojamu:" "B Hadane ctpoku, " ? " B

KOHIIE CTPOKH
2. Onmucanne MSR605.

Oukonep MSR606 mommepkuBaeT 4TeHHE W 3alKCh TpeX TpekoB kapT Beicokoi (HI-CO) u
Huskoir (LO-CO) namarmmdenHoctu crangaptoB ISO 7811-7816, AAMVA u apyrux. DHKojaep
MUTaeTcsl OT 24V IMOCTOSHHOTO TOKa M B HAOOpe MpeayCMOTPEH YHHBEpPCAIbHBIA OJIOK IMUTAHHSA,
paborarommii ot cern 110-240v mepemenHoro Toka. Ilomkmrodaercs auKozep mocpeacrBom USB
KaoOes.

Pabora ¢ codprom

[lpy nmepBoM 3amycke mporpaMMa MONPOCUT BBECTH MAposib Uil JallbHEHIero
UCNOJb30BaHUsA. Ero MOXXHO He BBOAWTH, HO NPHU KaXJOM 3allyCKe 3TO OKHO OyJIeT Bce paBHO
MOSIBJISITBCS, @ yOpaTh €ro Henb3sl.

Password Dialog
=0 Enter Password:
£ r')\; : ‘

"j 3 Re-Ente Password: ‘

Xconcel | [ ok |

[Tocne BBosa maposis (MM 3aKpbITHS OKHA) MporpamMma MPOUHULIMAIU3UPYET SHKOAEP, MOCie
4Yero ¢ HUM MOXKHO OyJieT HauuHaTh padboTaTh. O COCTOSIHMM TOTOBHOCTH AHKOJIEpa MOYKHO CYAHUTH IO
ropsIIeMy 3eJIEHOMY CBETOAMOJY Ha MaHeld SHKOJepa M HAJIWYUI0 Ha3BaHHUS MOJEIN U PEBU3UU



Message

Magnetic Stripe Card
Reader/Wnter

™ Track]l 210BP 7 BPC Odd Panty 0 606HL REVU1 .02

Select CardType
@ Lo-Co
 Hi-Co

Select DataType
130

T AAMVA
 CaDMV
¢

[T Track2 75 BPi 5 BPC Ddd Panty 0

User Type
" Raw Data

Read

Copy | Compare

[~ Trackd 210BPI § BFC Odd Parity 0

EromFile | ToFile

Seg Write| Setp...

Charge

Lrase Pasaword

1

‘n Ext I

CreBa Tpu OOJIBIINX TEKCTOBBIX IMOJIsl, UMEHYeMbIX Track 1, 2 u 3 ciyxar 11 oToOpaKeHus
COJIEP’)KUMOT0 COOTBETCTBYIOLLEIO TpEKa CUMTHIBAEMOM KapThl. Takke TyJa MOXHO BBECTH CBOU
JaHHbIE IS 3aIMCH Ha COOTBETCTBYIOLIUI TPEK KapThl. 3arojIOBOK Ka)KAOIO IOJIsI, IOMUMO HOMEpa
TpeKa, yKa3blBaeT IUIOTHOCTb JAHHBIX B OMTAax Ha JIOWM, KOAMPOBKY CHMBOJIOB (C y4yeToMm OuTa
YETHOCTH ), THIT YETHOCTHU U pa3Mep JaHHbIX.

B pasgene "Select Card" Type MoxHO BbIOpaTh HaMarHH4eHHOCTH (COErcivity) kaptel, ¢
KOTOPBIMH TPEACTOUT paboTaTh. J[aHHYIO OMIIMIO CTOMT BBIOMPATh MPH OMEpAlUAX C 3aMHMChI0 WIH
CTUpAaHUEM KapThl, IPH YTEHUH KapThl JIOOOH HAMarHMYCHHOCTH YMTAIOTCS OJUHAKOBO HE3aBHCHMO
OT BbIOpaHHOU omimu. [Ipyu MepeKToUYeHHH THIIAa HAMAarHMYCHHOCTH B CAMOM DHKOJEPE pa3aaeTcst
XapaKTEPHBINA MIETYOK.

B paznene "Data Type” MoXHO BBIOpaTh THUIT UCTIOJIB3YEMbIX JAaHHBIX. JlaHHAs BO3MOXKHOCTH
Ooublie TIpeaCcTaBlIeHa Uil yJ0OCTBAa MOJB30BATENsI, aBTOMATHUECKU TEPEBOASI HYJIU M €AWHUIBI B
YIOOHBINA ISl IPOCMOTpa U pepaktupoBanus dopmar. @opmar ISO mpumeHsieTcs B OCHOBHOM TIpH
pabote ¢ KpeaAUTHHIMUA U OaHKOBCKMMH KapTamu, a popmatst AAMVA u Ca DMV cooTBeTcTBYyIOT
TUTY JaHHBIX, HCIIOJIb3YEMBIX COOTBETCTBEHHO aMEPUKAHCKOM accoluaiyieil TPaHCIOPTHBIX CPEICTB
U JenapTaMEeHTOM TpaHCHOpTHbIX cpeactB wmT. Kamupopuus. dopmaTsl MOryT OTJIMYAThCA
IUIOTHOCTBIO JIAHHBIX HA KaXJIOM TpeKe, KOAMPOBKOW M HAJIMYMEM WM OTCYTCTBMEM YeTHOCTH. Tun
"User Type" mo3Bossier HacTpouTh QGopmar moj cedsi, ecd OH HE COBMECTUM C IMEPBBIMH TpeMs
¢dopmaramu, a Tun "Raw Type" ucnonb3yercs B TOM ciiydae, KOrja mapamerpsl (popMaTa HEU3BECTHBI
WIA WCHOJB3YeTCsl HEeCTaHAAPTHBIM ¢opmar. B Takom ciydae NaHHBIE C TPEKOB MEpPEBOJATCS B
HIeCTHAAATePUYHBINA (hopMaT U3 HyJeH U eIUHUILL.

B HUXHECM pa3)IeJ'Ie Hpe)ICTaBJ'IeHBI KHOIIKU JIA pa6OTBI (¢} 3HKOHepOM. OCHOBHI)Ie U3 HUX -
Read, Write, Erase roBopsT camMu 3a ce0S M OTBEYAIOT, COOTBETCTBEHHO, 3a YTCHHE, 3allUCh W
CTHpaHUE KapT.

[Tpu BbIOOpE (GYHKIMKM YTCHUS SHKOICP MepexoauT B pexkuMm “"Ready” (3aropaercs KenTbiid

N\



oTepaluio, mporpaMma OyJaeT yKa3bIBaTh CKOJIBKO KapT Obl10 00paboTaHo 3a TEKYIIYIO CECCHUIO.

[Ipu 3anucu nporpamma BeAeT ce€0sl aHAJIOTMYHO, TOJIBKO Ha SHKOJAEPE B PEKUME OKUIAHUS
TOPAT OJTHOBPEMEHHO 3elieHblit uuaukarop "OK" u skenteiii "Ready"”. B sHkonepe unTaromas rojoBka
HAaXOJUTCs MOCJIe 3alKChIBAIOILEH, T03TOMY 3allCaHHBIE JaHHBIE Cpa3y ke NpoBepstoTcs. B cioyuae
YCIIEIIHOM 3aIllMCH 3aropaercsl TOJbKO 3€JEHbIM CBETOAMOA M SHKOJEpP cpa3y MEepeXOoauT CHOBAa B
pexxuMm oxunanus. Eciu ke BO BpeMs 3alMCH WIM JIpyroil omepanuu Mpou3ollia OomuOKa, TO Ha
9HKOJIEPE 3arOPUTCS KPACHBIN CBETONO, a IPOrpaMMa OIOBECTUT 00 OIInOKe.

Information @
“ovI Write Error!!

Omunbka MOXKET MPOU30MTH B Cilydyae UCIOJIb30BAaHUS MOBPEXKIECHHOM KapThl, IPU IOIMbBITKE
3anucaTh KapTy BBICOKOW HaMarHWYEHHOCTH, Korja BeiOpana ommuus "'L0-Co0", mpu HepaBHOMEpHOM
IIPOBEJICHUH KapThl UE€PE3 SHKOJEP MM KOTAA 3arpsi3HATCS TOJIOBKH 3HKOJEPA.

Oynkus "Erase’ mo3BoisieT crepeTh BBIOpaHHBIE Tpekd Ha Kapre. CTHpaTh KapTy Jydiie
BCErja Mepej 3aluChbi0 HOBBIX JTAHHBIX, HECMOTPS Ha TO, YTO B OOJIBLIMHCTBE CIy4aeB IE€pPE3aluch

TTAOOLIVY TTNAYNTTIAT UOCTIATITAON RPQ TIMNATTRANTATATILONATN CTUANATIAA

(o Erase -> Track 5. Scmu=himae o

Erase Track

v E 1
V¥ Erase Track2
[V Erase Track3

x_l:ancell « OK I

"Copy" maer HaM BO3MOXKHOCTh CYHTATh OJIHY KapTy M HM3TOTOBUTH ayOimkarel. Compare
UCIIOJIb3YETCS JIIsl CPAaBHEHUS MJECHTHUYHBIX KapT U B CIy4ae HECOOTBETCTBUSI MPOUUTAHHBIX JTaHHBIX
IporpaMma OIoOBECTUT 00 omIMOKe.

"To File" wucmomp3yercss Ui MaKeTHOW 3amucH AaHHBIX B (aiin. Ilpu stom B (aiin
3aMMChIBAaeTCs JaTa U BpeMs U JIaHHBbIE BBIOpPAHHBIX TpPEeKOB. [ MakeTHOM 3amuch COXPaHEHHBIX
JaHHBIX UCTIONB3yeTCs yxke "From File".

"Setup" maet HacTpOUTh OCHOBHBIE MapaMeTpbl paboThl mporpammbl. Ha Bkmaake "Com Port"
MOYKHO BBIOpaTh UCIOJIB3YEMBIH MOPT ISl CBSI3H C 3HKOJepoM. Kak BuauTe, BHIOOP JTOBOJIBHO HIMPOK



COM_Port |Format| User_Type |

COM Port: -

MNote:

The Program will detect the connected COM port
automatically up to COM32. For COM33 to COM256,
please key in the appropriate number.

e.q COM16E.

X Cancell  OK

Ha Bkmanke Format type MOXHO Bpy4HYH0 HAcTPOUTh KOJIMYECTBO BEAYIIUX HYyJIeH Hu

COM_Port  Format | User_Type

rLeading Zeros———— Track2 BPI

210 BPI: |51 @75
BBRL a2 210

X Cancell & 0K

W Ha mnocnemHel BKJIAJKE MOYKHO HACTPOWUTh TE€ CaMble IMapaMeTpbl JaHHBIX, KOTOpPbIE OyIyT
YYUTBIBATHCSI TIPU YTCHUM WJIM 3alTUCH HECTAHIAPTHBIX THIIOB KapT, eciik Obuia BhIOpaHa ommus "User
Type" B paznene "Data Type".

3. IMpunmuner nporpammupoBanuss MSR605. Tlepeuens u ommcanue ¢yHkuuii Ha s3eike Matlab
(MOATrOTOBIIEHHBIX I 00JIETYeHHs BHIIOIHEHHUS JIA0OPaTOPHON pabOTHI).

Jns  BeIONHEHHWsT  J1aOOpaTOpHOM  paboThl HeoOXomuMmMo  OTKphITh manky MSR ¢
MOATOTOBJICHHBIME (aiimamu, s obierdeHus paboThl, KOTOpsle pa3pabortansl B cpeae Matlab. B
marke HaxosATcs (aiiapr: msr_start.m, msr_open.m, zapis.m, chtenie.m, msr_close.m.



@aitr msr_open.m noaxinoyaer COM-nopt( eciiu HoMep IOpTa HE COBNAJLAET, HY>)KHO 3aliTU B
aucnerdep ycrpoicts, MyHKT POrts(COM&LPT) mokaxker k kakoMy MOPTY HOIKIOYECH SHKOJEP, U B
daiie msr_open.m U3MEHHUTH 3HAYCHUE HA CBOH MOPT).

daiin zapis.m MNPOW3BOIUT 3aMUCh HA TPU JOPOKKA MArHUTHOW Kaptel. Ilocie 3amycka
msr_start.m u msr_open.m HeoOX0MMO BBECTH CTPOKY:

“zapis(msrf,msr, ABCDEF 1234567890798765434532','1234234534");”

ITocne BBOJla CTPOKM 3aropuThbCsa 3CJCHAA M IKCJITAad JIAIIOYKKU KOTOPBIC OIIOBCIIAKOT YTO HYKHO
IMPOBECTU KapPTYy. ITocne MMPOBCACHUA KAPTOUKU SHKOJACP 3alMMIICT HA TPU AOPOKKHU BCC TC IJICMCHTLI
KOTOPBIC HAXOOATCA B KaBbIYKax (Ka)I(I[BIe KaBBIYKH COOTBETCTBYIOT O,Z[HOP'I ,Z[OpO)KKC).

daiin chtenie.m oTBeuaer 3a YTEHUE JAHHBIX C MArHUTHOM KapThl. J[Is1 yTeHHUS HEOOXOAUMO
nponucark cTpoky ‘“chtenie(msrf,msr);”, mocie d4ero Ha SHKOIEpE IOJDKHA 3aropercsi JKenTas
JAMIIOYKa, KOTOpas WHQPOPMUPYET O TOM HYTO HYXKHO TMpOBeCTH KapTy. [locie Toro kak Oyner
npoBejieHa Kapra, B mojie Matlab 1omKHbI OSIBUTHCS TaHHBIE KOTOPBIC MBI 3aIIMCHIBAIA HA KapTy.

daiin msr_close.m moakrodaeTcs Ui 3aBEpIICHUs PabOThI C DHKOAEPOM, OH OTKJIHOYACT
COM-niopr.

[Ipumeuanue: 3aBojckas nporpamma msré05 u Matlab ve moryTr paborath BMecTe, X CTOHUT
BKJIFOUaTh rmoouepeano. Ipu pabore ¢ Matlab Heo6xomumo 00s13aTeNibHO 3aKaHYMBATEL paboTy (haitiom
msr_close.m, tak kak mopT Oy/eT 3aHsT U 3aBOJICKas MPOrpaMMa He CMOYKET paboTaTh ¢ SHKOIAEPOM.

4. Xon BeImonHeHUs 1a60paTOPHOIl PaGOTHL.

1) Osmakombrech ¢ yctpoiicteom MSR605, npunaraembiv I10. TlonpoGyiiTe mpouuTaTh ¥ 3amucath

uH(popmaiuio ¢ nomouisto 3toro I110.

2)

O3HaKOMbBTECh C PyKOBOJACTBOM IporpammucTta (daiin “MSR605 Programmer's Manual.pdf”).

3) OsmakoMmbTech C IpUIAaraeMbIM HabopoM moanporpamm st Matlab o o6neruenuto pa6orst ¢ MSR605.

4) Hammmmure nporpammy Ha Matlab, koTopas BKIIOUHT KpacHyI0 JIaMIIOUKy Ha ycTpoiictse. ITomoxaurte,

MOKa IOJIb30BaTeNh HAXMET KJIaBUIIy (KomaHaa “pause” Matlab) u BeIKiIIOUMTE KpacHYIO JTaMIOYKy, a

BKJIIOYHTE 3ejeHylo. Haiiure B pPyKOBOJCTBE NPOTPaMMHUCTA COOTBETCTBYIOIINE ITOCIIEIOBATEIHHOCTH,
KOTOpBIE HYXHO rociath Ha MSR605.

5)

MoaudunupyiTe npuiiaraeMbie mporpaMMmbl “zapis.m” u ‘“chtenie.m” tak, 4yToOBI 3amUCHIBANACh U

YUTAJIACh TOJIBKO TPEThA JOPOKKA KaPThI.



6) Ha TpeThio JOPOKKY MOKHO 3aMHCHIBATH TOIBKO HH(pPsI OT 0 10 9 (He Gombime 104 mudp). Hamummre
nporpaMmy, KoTopasi Obl MO3BOJIMJIA IMHCATh HA ATy JOPOXKKY PycCKHe OYKBBL J[sl 3TOro MCHONIB3yHTE
clenyroIyto uaecw. Kaxmayro pycckyro OykBy MOKHO TPEJCTaBUTh B BUIE napbl udp. Hanpumep OykBy “A”
MOXXHO TpenctaBuTh kak “00”, OykBy “b” kak “01”, 6ykBy “B” kak “02” u tak nmanee. byksa “U” Oyner
kogupoBaThes kKak “107, “K” - kak “117, “JI” - kak “12”. Bcero B pycckom andasure 33 Oykbl. [ToaTOMy
OoJpIie pycckue OyKBBI OyIyT KomaupoBarhbes mapamu nudp ot “00” mo “32”, ManeHbkue OYKBBI apamu
udp ot “33” no “55”. Eme oguH kox “S56” MOKHO OTBECTH Ha KoaupoBaHue npodena. Hamumure ¢yHKIMIO
JUISL IEPEKOTUPOBAHUS TEKCTOBOM CTPOKH M3 OYKB B mapbl HUGP U QYHKIHIO ISl IEPEKOTUPOBAHUS CTPOKHU
u3 nap uudp B OykBbIL. 3aKOIUpPYHTE C MOMOILIBI0 HamucaHHOM Bamu QyHkuMu cBouM uMs, QamMHIIdIO U
OTUYECTBO (Ha PYCCKOM S3BIKE) U 3alUIINTE UX HA TPETHIO TOPOXKKY KAPTHI.



Jladoparopnasi padora 32-35
Bujabl ITPUX-KOJ0B, X FTeHepalus U CYUTHIBAHHE

Lenv pabomot

O3HaKOMHTBCS C IPOTPAMMHUPOBAHIEM KOHTAKTHBIX cMapT-KapT u nocrpoeHneM CKVY /] Ha 6aze
KOHTAKTHBIX CMapT-KapT.

Yueonwvrit mamepuan

5. HImpux-koowvl

Mrpux-kox — rpaduyeckas uHOpPMaLKg, HAHOCHMMAas Ha TOBEPXHOCTb  H3JCINIUH,
IPEJICTaBISIIONIAsl ~ BO3MOXHOCTh ~ CUMTBHIBaHMSI €€  TEXHHYECKMMHM  CpEeICTBaMU  —
MOCIIEOBATEIbHOCT, YEPHBIX M OeNbIX mojioc Jub0 JpYyrux TeoMeTpuyeckux Guryp.
JluneliHpIMU (OOBIYHBIMK) HA3BIBAIOTCS IITPUXKOJbI, YATAEMble B OJHOM HAaIpaBleHHH (IO
ropusoHTtanu). Hanbonee pacnpocrpaneHusie auHelinbie cuMmBoiinku: EAN (EAN-8 cocrout u3
8 mudp, EAN-13 — wucnonssytores 13 uudp), UPC (UPC-A,UPC-E), Code56, Codel28
(UPC/EAN-128). JluneiiHble CHMBOJMKHA IIO3BOJIAIOT KOJMPOBATH HEOONBIION 00BEM
uHpopmanuu (10 20—30 cuMBOIIOB, OOBIYHO TP ).

JIByxMepHble CHMBOJHMKH ObTM pa3paboTaHbl [ KOAUpOBaHUs Oosblmioro o00bEMa
uHpopmanuu. PacmmdpoBka Takoro Kojia MPOBOANUTCS B JBYX M3MEPEHHUSAX (IO TOPUZOHTAIH U
Mo BepTUKai). MHOTOYpOBHEBBIE INTPUXKOABI MOSBUJINCH HCTOPHUYECKH paHee, U
NPECTaBISIIOT COOOM TOCTaBICHHBIE APYr HA Jpyra HECKOJbKO OOBIYHBIX JIMHEHHBIX KOJIOB.
Matpuunsie ke KO/l 00Jiee MIIOTHO YIMAKOBBIBAIOT HH(OPMALIMOHHBIE JIEMEHTHI TI0 BEPTHUKAIIH.
5.1. JTuneitnvie wumpux-xoowt

1. UPC unu Universal Product Code (yHuBepcanbHbIN KOl TOBapa) — aMEPUKAHCKUN CTaHAApT
HITPUX-KOJa, IPEAHA3HAUYEHHBIN [yl OTCIICKUBAHUS TOBAPOB B Mara3uHax.

PaznoBugHOCTH KOMA:

UPC-A (monnslit) — xogupyercs 12 uudp.

UPC-E (coxpai¢Husiit) — xoaupyercs 8 uudp.

Kozx UPC conepkuT TOIbKO YMCiIa U HUKAaKUX OYKB WJIU IPYTrUX CUMBOJIOB.

Koxg UPC — npocToil U NpakTUYECKH CUMMETPHUYHBIA JIMHEHHBIA IITPUX-KOJ. JTa MPOCTOTA,
CUMMETPUYHOCTh M BBICOKAs MOMEXO3aIMIICHHOCTh OOYCJIOBJI€HA HEIOCTATOYHO Ppa3BUTOMN
TEXHUKOM BpeMEH co3faHus 3Tux KoaoB. Kox coctout u3 2 rpynn uudp, no 6 uudp B kaxaoit
rpynmne — jeBoi u npaBoil. ['pynnsl Hudpp OKaWMIISIFOTCS TaK Ha3bIBAEMbIMH 3aIllUTHBIMU, WIN
orpaxkaromumu, mrpux-imadbionamu (Guard Patterns). OTu mabmoHbl coaepikaT IITPUXU
€AMHUYHOM IIMPHUHBI, KOTOPBIE CIYXKaT Ui CUHXPOHHU3ALMU CKaHepa MTpux-kojaa. Hamuuwme
UMEHHO TPEX TaKHX Mojiel 00yCIOBJIEHO B MEPBYIO OUEpeb BOSMOXKHBIM HAaHECEHUEM LITPHUX-
KOJla Ha 3aKpYIJICHHYIO MOBEPXHOCTh. M ecnu celiuac 310 He ABIETCS 0cOOON MpoOsIeMoil, TO
BO BpEMEHa CO3JJaHMs ATOTO KOJa CKaHepy TpeOOBajOCh 3HATh MIMPUHY €AMHUYHOIO LITPUXA B
HayaJyie, Cepe/IMHe U KOHIIe Koja. JIeBble U MpaBbie 3alUTHBIE MA0JIOHBI COCTOST U3 3 MITPUXOB
€IMHUYHOM IUPUHBI — JBYX TEMHBIX U OJHOTO CBETJIOr0 Mexay HUMH. CpenHuil 3aliuTHBIN
11a0J10H

COCTOUT M3 5 IITPUXOB — TPEX CBETIBIX U ABYX TEMHBIX. Bce ocTanbHOEe — nuphl.

Kaxxgas nudpa neBoil win npaBoil rpymnmbl KOAUPYETCS € MOMOUIBIO YETHIPEX IITPUXOB: JBYX
CBETJIBIX U JIBYX TEMHBIX. KaXIbIil TPUX MOKET UMETh OTHOCUTEIHHYIO IIIUPUHY B OAHY, JBE,
TPU WIU 4YeThlpe enuHuipl. OO0Ias mupuHa IITPUXOB AJI OJHOM HU(pBI BCeraa coCTaBiseT
ceMb eMHUL. buToBas KoMOMHaNMA /Ui Kaxa0i nugpsl pazpaboTaHa TakuM 00pa3oM, YTOOBI
U pbl, HACKOIBKO 3TO BO3MOXKHO, OTIMYAINCH APYT OT JIpyra. MakcumaibHas JAJIMHA TEMHOTO
WINA CBETJIOTO y4acTKa HE MOXKET MpEBBINIaTh YeThIpeX enuHull. OOmas mmMpuHa BCEro Koja
Bceraa paBHa 95 emmaumam. B mo6om kome 29 cBernbix u 30 TeéMHBIX mTpuxoB. Bce atm
TEXHUUYECKHE PELIEHUS OUYEHb BaXKHBI 1711 HAIEKHOCTU U IIPOCTOTHI CKAHUPOBAHUS 3TOTO KOJA.



[lepBas mudpa koga — 3TO TaK Ha3blBaeMbll MpeUKC — HMMEET HEKOTOpPOE JIOIMUYECKOe
3HaYeHHe, HO HE CTOJNb BaXKHa C TEXHHUYECKOW Touku 3penus. [locnmenuss nuppa —
KOHTPOJIbHOE YMCIIO, CIYXHT JAJIS BBISIBICHUS BO3MOKHOW OHIMOKHM MPH YTEHUH KO/a CKaHEPOM
WIN PYYHOTO BBOJA (P KOJa C KIAaBUATYPHI.

HanpaBnenue 4ureHuss KOMOMHAIMM IUTPUXOB 3HAYEHHUS HE HMeEET, KOJ CIeLHaIbHO
pa3pabaTbIBaJiCsl TaK, YTOOBI OH OJMHAKOBO MPOCTO CYUTHIBAICSA KaK B IMPSIMOM, TaK U 00paTHOM
HanpaB/IeHUU (eciau ToBap IepeBEpHyT). Takke HE MMeEeT 3HAYeHHs TO, KaKoe HCIOJHEHUE
UMEET BECh MITPUX-KOA — (oTorpaduiecku Mo3UTUBHOE MM HeraTUBHOE. TO ecTh MTPUX-KOJI,
HaHECCHHBIN CBETJIBIMU IOJIOCKAMU 110 TEMHOMY (OHY 4MTaeTcsi abCOJIOTHO TaK ke, Kak U
TEMHBIMH MOJIOCKaMU 110 CBeTJIOMY (poHYy. Mano Toro, 1Bera mrpuxoB U (GoHa HE 005S3aTEIHLHO
JIOJDKHBI OBITH O€JIBIMM U YEPHBIMH, BO3MOXHBI U JIPyTUe LIBETOBbIE KOMOMHALINY.

5.2. Kooupoeka yugp

[Tpy npoeKTUPOBAaHUM CTPYKTYpPbI KOJA, B YCIOBHUSX €IIC HE CIUIIKOM Pa3BUTON JIEKTPOHUKH,
OBUIO BaXKHBIM CJIENIATh €r0 KaK MO>KHO 0oJiee MPOCTHIM JUIsl CAMTHIBAHUS CKAHEPOM U YIPOCTUTh
anmapaTHyl0 4acTb caMoro ckaHepa. OgHON M3 cClOXHOCTEH Oblia mpobiemMa BepOsiTHOIO
CUMTBIBAHUS KOJa B OOpaTHOM HAampaBJICHWH, TO €CTh CUUTBHIBAHUS KOJa HA TOBApE, KOTOPBIH
KaccHp IMOJHEC K CKaHepy «BBepX Horamm». I1oaToMy o4eHb BakHO ObLI0, 4TOOBI UepeIOBaHUE
10JI0C OBUIO OJMHAKOBBIM B O0OMX HAIPaBICHHUAX — CHayalla TEMHBIH INTPUX, MOTOM OEJbIi,
[IOTOM OISITh TEMHBIN U Tak Aajee. [la, u emie OblI0 Obl HEIIOXO0, YTOOBI MOJOXKEHHUE 3AILUTHBIX
11a0JIOHOB OBLITO BCETia Ha OJTHOM U TOM K€ MECTE.

Pemenue Obu1o HaiiieHo. MoXkHO 00paTUTh BHUMAHUE, YTO KOJ BBITJISIIUT OYEHb CUMMETPHYHO,
TO €CTh KOJIMUECTBO IITPUXOB CIIpaBa U clieBa OT LIEHTpa Bceraa

paBHO, a IIMpPUHA IPaBOM M JIEBOM 4YacTH IUTPUX-KOJA OJMHAKOBBL. TO ecTb MeXaHH3M
CUMTBHIBAHUS IITPUX-KOJA BCET/1a OJIMHAKOB, KaK 3TOT KOJI HU IOBEPHH.

Yro kacaeTcs 0AMHAKOBON MOCIIEJOBATEIIbHOCTH Y€PEIOBAHNUS CBETIIBIX U TEMHBIX IITPUXOB IIPH
IpsIMOM M 0OpaTHOM UTEHUH, TO Pa3pabOTUMKU TOOMIIUCH 3TOTO TEM, YTO KOJHUPOBKA MPaBOM U
JeBOM TIpynn Lupp HEMHOro OTJIMYAETCS — IpaBble CHUMBOJBI HUMEIOT (ororpaduyecku
HETaTHBHOE HAYEPTAaHHE OTHOCUTENILHO JIEBBIX. TO ecTh MmabIOHbBI ITPUXOB ISl OHOM U TOH e
UGPbI UIEHTUYHBI, HO O3UTUBHBI UM HEraTUBHBL. VlHaue roBops, OTIIMYUE TOJIBKO B TOM, YTO
€CJIN U1 JIEBOM YacTU KOJa 3TO CBETIIbIM LITPUX, TO JJIsl IPABOM — TEMHBIH.

[Ipobnema pacro3HaBaHHUsL NPSAMOrO WM OOpPAaTHOTO CUUTBHIBAHUS TOYHO TaK K€ JIETKO
paszpemiaercs torudecku. Harprumep, eciii ckaHep CYUTHIBAeT HU(PY C TOIMUHONW MTPUXOB 3-2-
1-1, To OH MOHMMaET, YTO 3TO LU(Pa «HOJIB» U €€ MPSIMOE CUYUTHIBAHHE, a €CIIM OH CUHUTHIBAET
MITPpUXH TOMMUHOW 1-1-2-3, TO OH TOHHMMAeT, YTO 3TO TOT K€ «HOJb», HO CUYHTAHHBIA B
oOpatHoM HampaBieHuM. CUMThIBas 4YHCIa, 3aKOJAMPOBAaHHBIE 3€pKaJIbHO OTHOCHTEIBHO
OOBIYHOI KOJAMPOBKHM, CKaHEp IOHUMAET, YTO BECh ILITPUX-KOJ CUYHUTHIBAETCS B OOpaTHOM
HalpaBJIEHUH, CJIE0BATENbHO, U BCIO MOJYYEHHYIO MOCJIEAOBAaTENLHOCTh U3 12 1udp HyXKHO
nepeaaTh KOMIbIOTEPY B 0OpaTHOM IMOPSIJIKE.

B kone UPC-A (GTIN-12) koHTposnbHOE 9nciio (U(pa) pacCUUTHIBACTCS CICAYIOUIMM 00pa3oM:
Cymmupyrorcs Bce IM(pbl Ha HEUETHBIX MO3ULUAX (TIepBasi, TPEThs, MTas, U T. J.) U PE3yJIbTaT
YMHOXA€ETCs Ha TPH.

Cymmupytrorcs Bece UG pbl Ha YETHBIX MO3ULIUSX (BTOpast, YeTBEpTas, 1mecras, u T. 1.).

Uucna, modaydeHHbIE Ha NPEABIAYIINX JABYX Ilarax, CKIaAbIBAIOTCA, U U3 IOJIYYEHHOIO
pe3yJibTaTa OCTaBIISIeTCS TOJIBKO MOCIETHSS Udpa.

Oty mudpy BerautaroT u3 10.

KoHneuHbIil pe3ynpTaT 3TUX BBIYUCICHUNH U €CThb KOHTpPOJIbHASA IU(pa (IeCATKE COOTBETCTBYET

udpa 0).
Hanpumep, KOHTpoJbHOE 4YHCIO Ui NPUBEICHHOrO Ha pucyHke mTpux-koga UPC-A
«03600029145X», rae «X» — 3TO HMCKOMas KOHTpOJbHas HH(dpa, pacCUUTHIBACTCS IMYTEM

COXKeHHs] BceX HeYeTHbIX HuPp (0+6+0+2+1+5 = 14), ymHo)kaercs Ha Tpu (14 x 3 = 42),
pe3ysbTaT CyMMHUpPYETCS CO BCEMHU YETHBIMU Idpamu (42+3+0+0+9+4 = 58), orOpaceiBaercs
Bce, kpoMme nocieanert mudpst (58 mod 10 = 8), Beruuraercs uz 10 (10 — 8 = 2) u eme pas, ecnu



3TO HE0OX0AMMO, OTOpackiBaeTcs BcE, Kpome mocieane mudpel (2 mod 10 = 2). Mckomoe
KOHTPOJIbHOE YnciIo — 1udpa 2.

[Ipr cumTHIBaHMM KOJA NPAaBUIBHOCTh CUMUTBHIBAHUS IPOBEPSETCA IOXO0XKHM CIOCOOOM, HO
HECKOJIBKO ITPOLIE:

CYMMUPYIOTCSI BC€ YETHBIE LIU(PBI, BKIKOYasi KOHTPOJIbHYIO LIUDPY.

CYMMUPYIOTCS BC€ HEUCTHBIE IU(PBI M YMHOXKAIOTCS Ha 3.

9TH CyMMBI CKJIa/IBIBAIOTCS U OCTABIIAETCS MTOCIEIHASA UPpa OT pe3ybTara.

Texuuueckun 1UQpbl 00pabaThIBalOTCS MOCIEIOBATENbHO, 32 OJUH TNPOXOJ, C YMHOXECHHUEM
Kax10i nudpel Ha 1 niam 3, B 3aBUCUMOCTU OT YETHOCTH HO3MLMH, JOOABICHUEM K CyMME U
B3STHEM oOcTaTka 1o Monyato 10 or Tekymeidl cymMmbl. VHBIME clOBaMM JECSATKU cpas3y
0TOPAaCBIBAIOTCS, YTO CUJIBHO YIIPOLIAET MEXAHU3M BbIYHCIICHUS.

Ecnn pe3ynpTaT paBeH HyNIO, TO NMPUHUMAETCS PEIIEHHE, YTO KOJ CUUTaH IPaBUIBHO, €CIIU
naro0as apyras uugpa, To KO 0OJHO3HaYHO CUUTAH HEBEPHO.

5.3. Kooupoeka moeapa

JaHHblil KOJ CO34aBalicsi, B INEPBYIO OYEpElb, JI1 aBTOMATH3allUU TOPIOBIU IPOIYKIMEH,
IIPOU3BENCHHON MHOKECTBOM IPEANPUITUN, I03TOMY BOIPOC BHYTPEHHETO COACPKAHUS TaKKe
ObUl Ba)KeH AJIS CTaHJAPTU3aLMKM M PEryJMpOBaHUs, 4TOOBl pa3Hble MPEINPUATHS HE MOIJIH
IIPUCBOUTH TOBAPY OJMHAKOBBIM KoJ. Kak/plii BHOBb IPOM3BOAUMBIN BUJ TOBapa JOKEH ObLI
UMETh CBOM YHUKAJIbHBIA KO, M 3TO ObUIO TJIaBHOW 3aJyMKOW BCeil 3Toil cuctembl. TO ecTh,
€CJIM MPOU3BOAMTEND BBINYCKAET, HAPUMEpP, JHKUHCHI, TO JOUKUHCBHI pa3HOro IBETa, pa3Mmepa,
HOKPOsl, OJDKHBI ObUIM UMETh pa3jinuHble Koabl. To ecTb, eciu 370, Hanpumep, 10 uBeros, 50
BUJI0B, 20 pa3MepoB, TO )i UX KOJUPOBKH MOTPEOYETCs AECITH ThICSY KOJOB.

B cBor0 ouepenp OJMHAKOBBIA TOBAP, HO PA3HBIX MPEANPUATHI-IPOU3BOIANUTENEH, TOXKE AOIKEH
OBLT UMETh Pa3IMUHYIO KOJAUPOBKY. Bee 3TO ObLI0 BaXKHO U1 aBTOMATU3alMU Y4€Ta B TOPrOBJIE,
aBTOMATUYECKOI0 KOHTPOJIS OCTaTKOB TOBAapa Ha CKJIAJE, IPUIIABKAaX MAara3uHOB U TaK Jlajee.
Teopernueckuid MakcuMyMm 3toro koaa — 100 mMumMapaoB pa3inuuHbIX BuAoB ToBapa (11
mudp). Kazamoce Ob1, orpomHoe uucio. Ho Teopus He Bcerzna COOTBETCTBYET IMpakTHKE, U
HBIHEIIHSS CUTYallusl TaKoBa, 4To, Oosiee yeM 3a 30 JIeT CyIIecTBOBAHUSI CHCTEMBI, 3TUX KOJIOB
0Ka3aJIoCh HEJIO0CTaTOYHO. JTO CBS3aHO C HECOAJTaHCUPOBAHHBIM, PACTOUYMTENIBHBIM HX
PacxoJ0BaHUEM.

[TeponauansHo 11 1udp Ko/1a OBLTH pacrpeeseHbl CAeTyIOIIM 00pa3oM:

[Tpedpukc — 1 nudpa.

Kon npousBonutens — 5 uudp.

Ko ToBapa — 5 tudp.

To ecTb, TeOpeTHYECKH CHCTEMa MOojpa3yMeBajia JI0 IIECTUCOT ThICAY NPEANPUSATHH (IO CTO
THICSIY Ha Mpe(pUKC), KaXI0€ U3 KOTOPBIX MOIJO KOAWPOBAaTh JO CTa THICSY HAaMMEHOBAaHUM
BBIITYCKa€MOHN UM NPOTyKIUH.

[Tpedukc

Oro nepBas udpa koja. JIorndecku TeTUT KOIbI Ha BUBI BBITYCKAaeMOH MPOTYKIIUH.

0,1, 6, 7,8 — nns Gonblieit 4acTHU TOBAPOB.

2 — 3ape3epBUPOBAHO JJIsI BHYTPEHHETO WCIOJIH30BAHUS TOPTOBBIMH IMPEATNPUATHIMH, IS
BeCOBBIX TOBapoB. [lepemenHas BecoBas uacTh koga UPC mias Takux TOBapoB, KaK CBHIPHI,
KoJ10achl, cBeXkre (DPYKTHI U IPYTHX MPUCBAUBACTCS B MarasuHe BO BpeMs UX ymakoBkd. [Ipu
ATOM JieBasi 4acTh KOJia — 3TO BHYTPEHHHH KOJ TOBapa B ATOM MarasWHe, a B MPaBOM 4acTh
KOJ[a YKa3bIBAeTCs BEC WIIM IIeHa. Mara3uH caM Oompe/elisieT, Kak KOJUPOBaTh TAKOW TOBap.

3 — MeaukaMeHTsl U Tpodvas MPOIYKIHS (apMaleBTUKH, COTJIACHO aMEPUKAHCKOMY KOIY
National Drug Code (NDC).

4 — 3ape3epBUPOBAHO LIS BHYTPEHHETO UCIOIB30BAaHUS TOPTOBBIMU MPEANPUATHIME JJIs KapT
MTOKYTIATEIIs.

5 unu 9 — s KyMoHOB, HO MHOTHE TOPTOBBIE IPEAIPUITHS UTHOPHUPYIOT 3TO.



Hns eBpomeiickux komoB EAN-13 Bce 3TH aMepukaHCckue TpPePUKCHI MPEACTABISIOTCS
HaYMHAOIMUMUCSA ¢ HYyIsA, To ecTb 01, 02, 03 u Tak manee. [locrne oObenUHEHUSI C €BPOMEHUCKON
accormaiuei B rimodansHyto GS1 AMepuke ObUTH TPUCBOCHBI JOTOJHUTENbHBIC TIpeduKch 10-
13 B eBpoIeHCKOi KOAMPOBKE, KOTOpble OYAYyT HCIOIB30BaThCA Uil KOJUPOBKU OOBIYHOTO
TOBapa.

Koxa npeanpusitus

Kox mnpennpustus — 3TO Ta 4YacTb KOJAA, KOTOpas IPUCBAUBAETCS pPETyJIUpPYIOLIEH
OpraHu3alyeil mpearnpusITHsIM, >KeTalouMM KoIupoBaTh cBoi ToBap. Kox mpenmpusTus, mo-
NEPBOHAYAILHOMY 3aMBICITY, J0JDKEH ObUT 3aHUMaTh 5 nu@p mIoc npeduKchl, OTBeICHHBIE O
KOAMPOBAaHUE OOBIYHOrO TOBapa. TakuMm 00pa3oM, MOXKHO OBLIO 3aperucTpUpOBaTh MOPSAIKA
IECTUCOT ThIcAY npeanpusatuil. Kak okazanock, storo Mano. Ko npeanpustus pacrojaraercs
B JieBOoM yactu koxa UPC.

Kon ToBapa

Kon ToBapa 3anumaer 5 mepBbIx nudp npaBoit yactu konxa. Kaxkaplil BUJ ToBapa mnpennpusTue
JOJIKHO OBLIIO KOAMPOBATh CBOUM, YHUKAIBHBIM KoJjoM. Kox 99999

3ape3epBUPOBAH ISl KOJUPOBKH CaMOTO MPEANPHUSATHSA, B LEIAX 00ECIEeYeHUs] aBTOMATH3alluU
JIOKyMEHTO000pOoTa.

KonupoBka ToBapa

CwMmebicnioBasi Harpy3ka IU(p B HaUMEHOBAaHMHM TOBapa: Bompeku CIOXHUBIIEMYCS MHEHHIO,
mudpoBoil ko camoro ToBapa (3-5 uupp) HHUKAKOW CMBICIOBOM HAarpy3ku HE HeceT.
Acconuanusi peKOMEHIyeT IOCIIe0BaTeIbHOE MPUCBOCHUE KOJOB IO MEpEe BBITyCKa HOBBIX
BUJOB MpPOAYKIMH O€3 BIOXKEHHS B 3TOT KOJA KakoW MO0 JOMOJHUTEIBHOH CMBICIOBOM
Harpy3KH.

Jns ucnonb3oanuss UPC BHYTpW mHpeAnpusATHi U TOProBBIX OpraHM3alUi BbIIENAIOTCS BCe
KO/Ibl, HaYnHatomwecs ¢ uugpsl 2. Jlrodoe npeanpusTre MOKET UCIIONIb30BaTh MX KaK YrOAHO U
II0 CBOEMY YCMOTPEHHIO, HO UCKIIIOUMTEIBHO B CBOMX BHYTPEHHUX LEJsIX. Mcronp30BaHue 3TUX
KOJIOB 3a [MpeleliaMH TpeaupusTHs 3ampemeHo. BHyTpeHHee coaep)kaHue KOOB,
HAUMHAIOIMHUXCA € 2, MOXKET MOJUUHATHCS JH000H JOrMKe, KOTOpOoe yCTAaHOBUJIO TO MM MHOE
npennpusTie A ceds (00bIYHO ATO MPEANPUSITHS POZHUYHON TOPrOBIIN), U MOXKET COJIEPIKATh
LIEHY MJM BEC TOBapa, WM JIOObIE Ipyrue mnapaMmerpbl, 1 OCOOCHHO 4YacTO 3Ta KOJUPOBKA
PUMEHSETCS JJIs1 BECOBOTO TOBApa.

2. European Article Number, EAN (eBpomneiickuii HomMep TOBapa) — €BpOINEHCKUI CTaHAapT
MITPUXKO/Ia, IPEAHA3HAYCHHBIN JJIsl KOIUPOBAaHHUS HIEHTH(UKATOpA TOBApAa M MPOU3BOIAMUTEIIS.
SIBnsercst HAIMHOXKECTBOM amepukaHckoro crtannapra UPC.

PasHoBuHOCTH KOAA:

EAN-8 (cokpamieHnslif) — kogupyercs 8 mudp.

EAN-13 (nonnslit) — xonupyetcs 13 uudp.

EAN-128 — kogupyercs mo0oe KoaudecTBO OykB U LU(pp, OOBEAMHEHHBIX B
periIaMeHTHPOBAHHBIC TPYIIIHL.

Konst EAN-8 u EAN-13 coxepxar Toiabko HUGPbl U HUKAKUX OYKB WM JPYTUX CHMBOJIOB.
Hampumep: 2400000032639. Kogom EAN-128 konupyetcs 1r000€ KOIM4ecTBO OYKB U U(pp 1Mo
andasuty Code-128. Hampumep:(00)353912345678(01)053987(15)051230, roe (15) rpymma
o6o3Havaet cpok rogHocT 30 gexadpst 2005.

[lepBoHauanpHO ObUTa pa3paboTaHa aMepHKaHCKas CHUCTEMa IITPUXOBOTO KOJIMPOBAHUS
Universal Product Code. Ctatbto 00 3TOM KOJIe¢ HACTOSITEIHLHO PEKOMEHAYETCS M3YyUUTh TEPE.T
YTEHUEM IOCIEAYIOIIEro TeKcTa. B Tekyieil ke cTaTbe MpomylleHa Ta 4yacTb WH(pOpMAaIMH,
KOTOpAst 11t 000MX KOJIOB SIBIISICTCS UICHTUYHOM, U JJaHHAS CTAThs OOJIBIIE OMMCHIBAET OTIHYIHUS
u ocobennoctr EAN-13 no cpasaenuto ¢ UPC.



PazpabGorannas u BHeapeHHas cucrtema komupoBku ToBapoB UPC B CIIIA un Kanane cranma
HACTOJIbKO MOMYJISIPHOM B CyllepMapKeTax, 4TO €BPOIEHIIbl TAKXKe 3aJyMajluCh O €€ BHEJPEHUU.
Crosmo 1Be 3amaud: oOO0ecleYuTh IPOU3BOAUTENECH ONpPENeNCHHBIM JHAaNa30HOM KOJIOB,
OTJIMYHBIX OT aMEpPUKAHCKUX, Ui KOIAMPOBKH IPOU3BOAMMBIX TOBAPOB M 00ECIEYUTH
BO3MO)KHOCTb Mara3MHaM CUMTBIBATh KaK AMEPUKAHCKHE, TaK U E€BPOICHCKUE KOABI, IPUYEM
JKeNaTeIbHO, YTOObI Ha YMAaKOBKE OBbLI TOJBKO OJHMH, €AUHBIN IITPUXKOJ, a HE ABa Kojxa (ams
CIIA wu mna EBpombl). Jlns Toro, 4toObl 3aKOAMpPOBATH B KOJIE TOBaphl JAPYTHX CTpaH,
HE00X0MMO OBUIO YBEMYUTH KOJHYECTBO paspsaoB koga ¢ 12 mudp, kotopsie ObLIH B
JKCKJIIO3UBHOM

BJIQJICHUM aMEPUKAHIIEB M KaHAJALEB 10, Kak MUHUMYM, 13 mudp, yToOB MCHONB30BATH ATY
JIONIOJIHUTEIbHYIO, U TEPBYIO MO c4YeTy Lu(py B KOJAE B KAayecTBE YCJIOBHOI'O CHUrHaja Jyis
TOPIrOBBIX IPOTrPaMM, YTO 3TOT TOBAP HE AaMEPUKAHCKOI'O IIPOM3BOCTBA.

AMepuKaHIIaM M KaHaJlaM B KadecTBe 3TOH LUPBI pa3pabOTUMKM Cpa3y 3ape3epBUPOBAIU
HOJIb. Y €BpOIEHIEB CTOsUIa M OpraHM3allMOHHAs 3ajada: paclpeiciuTh (JIeJIerupoBaTh)
OIpeCICHHBIEC TUANa30Hbl 3HAYCHUM KOJIOB Pa3JINYHbIM CTPaHAM MUPA, JUIS YErO OIPEICIIAIN B
KadyecTBe MpeduKca peruoHa NepBble TPU HUQPHI, BKIOYAs JOMOJHUTEIbHYIO TPUHAIIATYIO.
Bonpeku 3a0myxaeHuto, 3TOT npeuKc He O3HAYaeT CTpaHy MPOUCXOXKICHHS TOBapa, a JMIIb
YKa3blBa€T KOJ PErHOHAJIBHOTO perucrpaTopa, TIA€ 3aperucTpupoBajach KOMIIAHUS,
reyaTarolas Koj Ha cBoel ymakoBke. ToBap MoxkeT ObITh IPOU3BEICH, HanlpuMep, B Kurae, HO
KUTalCKasi KOMIIaHUs, 3Has, YTO TOBAP B 3TOM PYCCKOSA3BIYHON yNaKoBKe Oy/leT IMpoaaBaThCs B
Poccun, 3akOHHO MOKET 3aperucTpupoBaTh JUIst ce0sl Kobl B poccuiickoil opranuzanuu GS1, u
BBIITYCKAaTh MPOAYKIMIO CO IITPUXKOAOM, HaunmHaromumcs ¢ 460—469. U naobGopor, ToBap
MOeT ObITh BBIIYIIEH B Poccuu, a KoJ MOXXET ObITh MCIIOJIb30BaH He poccuickuil. OaHako
yallle BCero B Ka4eCTBE PErMOHAJIBHOI0 KO/A JIEHCTBUTEIBHO BCTPEYAETCS KOJI TOM CTpaHbl, I1ie
BBIIYLICH JAaHHBIA TOBAp.

[TomuMoO OpraHuM3allMOHHOW 3ajqaud, mepes pa3padOTUMKAMU CTOsAJIA CEepbe3Has TEXHUYECKas
3aJa4a — COXpPaHUTb COBMECTHMOCTb KOJOB M OJHOBPEMEHHO BO3MOXHOCTb MHHHMAJIbHBIX
anmnapaTHO-NPOrPAMMHBIX NEPEJEIOK CKaHEPOB IITPUXKOJA, TOTAA €Il¢ AOCTATOYHO JOPOTHX.
BaxxHo OBLJIO COXpaHUTh TO )K€ CaMO€ KOJIMYECTBO LITPUXOB, OCEBYID CUMMETPUYHOCTH KOJa
JUIE ero ymoOHOTO YTEHHsI Kak B TNPSMOM, TaK W B OOpaTHOM HAampaBIeHUH (€CIH TOBap
NOJHECEH K CKaHepy «BBEpX-TOpMAllIKaMU»), BO3MOXKHOCTb UTEHHMsS HEraTUBHBIX KOJOB
(cBetyible ITPUXU HA TEMHOM (poHe). B pe3ynbrate ObUIO HAlZIEHO MPOCTOE PEIICHUE: B LEIIAX
MaKCHUMaJIbHON cOoBMeCTUMOCTH koaupoBanue EAN 6Obuto nepepaborano u3z UPC Tak, yTo mo-
MPEKHEMY COJEPIKAIO TOJNBKO 12 «TpuXoBBIX HUPP» (TO €CTh TOABKO 12 1udp B KOAE UMEIOT
COOTBETCTBUE KOHKPETHBIM LITPUXaM), a JONOJHMUTENbHAs TpUHaAUaTas Ludpa BbIUUCIAIACH
norudeckuM nyreM. «Pucynok» EAN-13 Huuem He otnuyaercs ot pucynka UPC, a it konos,
HAUYMHAIOIIUXCS C HyJIs ObUT TOUHON KOTHEH.



CrpykTypa Koga EAN-13

IlepBas
nappa

0

1

2

9

IlepBasg (71eBaf)
rpynna u3 6 madgp

LLLLLL

LLGLGG
LLGGLG
LLGGGL
LGLLGG
LGGLLG
LGGGLL
LGLGLG
LGLGGL

LGGLGL

Magpa| L-xon

0

[S¥]

0001101

0011001

0010011

0111101

0100011

0110001

0101111

0111011

0110111

0001011

Bropas (mpaBasi)
rpynmna u3 6 magp

RRRRRR
RRRRRR

RRRRER

RRRRRR

RRRRRR

R-kxox

1110010
1100110
1101100
1000010
1011100
1001110
1010000
1000100
1001000

1110100

Ilepas uudppa xoxupyercs He JONOJIHUTEIbHBIMU
MITPUXAMHU, a CIIOCOOOM KOJIUPOBAHUS JIEBOW MOJIOBUHBI IITpuX-Koaa (10 pasnoBugHOCTEMH). 13
TaOMUIBI BUJHO, YTO JJS KOJUPOBAHMSA NEPBOM LUQPPHI HCHOIb3YETCS HEMHOIO pa3HOe
HauepTaHue ITPUXOB, 0003HadeHHoe OykBamu L u OykBamm G. Ompenen¢HHOE depenoBaHUe
3THX KOJIOB Ja€T CKaHEpPy Ha YpOBHE JIOTUKU omnpeaenuTs 13 nudpy. Hanpumep, ans uudpst «1»
G-kox y TpeThell, mATON M 1IecTOod mU(pPBL, TO €CTh BCTPETUB KOJ, B KOTOpoM G-KOA JEeBOM
YacTH KOJa pacloJIOKEH B 3TOM IOpsAKe, CKaHep B KadyecTBe MepBOH LUQphl nepenact B
KommbioTep eauauily. s mudpsr «2» G-KoA y TpeTbed, 4eTBEPTOM M MIeCTOW LuQpEHI,
COOTBETCTBEHHO CKaHep IepefacT B KOMIIbIOTep MBOWKY. st npyrux umudp sta soruka

oTtoOpakeHa B TabIHIIE.
Kopaposaane nudp

G-rox

0100111
0110011
0011011
0100001
0011101
0111001
0000101
0010001
0001001

0010111

I'paduueckue ormuumst L-xoma, R-xoma u G-xoma

COCTOAT B CIIEAYIOLIEM. I[nﬁ KaX/10i 1HQpel 3TO OJHA M Ta XK€ KOMOHMHALUS YEpHO-OEINbIX
mTpuxoB, L-kon otnuyaerca ot R-koxa numib gororpaduyeck HEraTUBHBIM HCIIOJHEHHUEM, a
G-kox otnuyaeTcst oT R-kofa peBepCUBHBIM (3€pKAIbHBIM) UCTIOJIHEHHEM.



Hns mudper 0 B Kome HM 11 OJHOM W3 IIEeCTH HUQP JIEBOW YacTH KoJa HET HU OJIHOTO
npeoOpa3oBaHus B 3epKaIbHO-HETaTUBHBIN BHUI, TO €CTh BCE IITPUXHU KOTUPYIOTCA L-KomoM, Kak
B UPC. EAN-ckanep, BcTpeTuB Koj 0e3 mTpuxoB ¢ G-KOJI0M, MepeaacT B KOMITBIOTEP MEPBYIO
mudpy 0. B cBoro ouepenp, eciyd 3TOT KOJA IMPOYHUTACT YXKE PENKO MPHUMEHSEMBIH CKaHep
mtpuxkooB UPC, To oH Oyzaer mpocTo mpounTaH Kak «poaHoi» kox UPC. Ecmu ke ckanep
UPC BcTpetut Ha cBOEM IyTH IITPUXOBKY € (G-KOJOM, TO OH HE CMOYKET CUMTATh 3TOT KOJ U
BBIIACT OMIMOKY WM HE 3aMETUT M HE MepelacT B KOMIBIOTEP HHUKAKOro Koja. DTUM H
oOecrieyeHa 1oJIHasi COBMECTUMOCTb «CHU3Y-BBEPX)».

Takum o6pazom, UPC MokeT cUMTaThCs YaCTHBIM ClIydaeM, MOAMHOKecTBOM kKoga EAN-13, y
KoToporo mepBasi mudpa ectb 0 U KOTOpas 4acTo HE YKa3bIBaeTCs B BUAE apaOCKoi IuQpHI,
TOT'/1a 3TU KOJbl HUYEM HE OTJIMYAIOTCS IPYT OT JIpyra M0 pUCYHKY. bblia MOJHOCTBIO COXpaHEeHa
BO3MO>XHOCTb YTEHHS «AaMEPHKAHCKUX» KOJIOB Ha «EBPOIEHCKUX» CKaHEpax, HO HE Ha00OpOT.
Konx EAN-13 u ero 13-1 nudpa B cBOIO ouepear (GOpPMHUPYETCS «UTPOW» HETaTUBHOCTH-
PEBEPCHUBHOCTH IOCJIEIOBATEILHOCTH IUTPUXOB B JIEBOM YAacTH KOJa, B PE3ylbTaTe€ YEro
«amepukanckue» ckaneppl UPC unTaTh eBpomneiickuii Kol HE B COCTOSIHMHM, HO oOecreueHa
MaKCHUMaJbHasl «IOXO0XKECTh» KOA0B Apyr Ha apyra. C teuenueM Bpemenu B CIJA u Kanane
9TOT THUIl CKAaHEPOB YK€ BBITECHEH M3 Mara3uHOB, M YCTAHOBIEHBI CKaHEpHI, CIIOCOOHBIE
cuuThiBaTh KoAupoBKY EAN-13, mosromy npojaxa TOBapOB U3 JAPYTUX CTPAaH HE BBI3BIBAET
npo0JieM Ha X TEPPUTOPHH.

EAN-8

Hcnons3oBanue mtpux-koaoB EAN-13 xors u yno6HO, HO He Bceraa Bo3MoxkHO. Eciu ToBap
uMeeT Maible pasMepbl, To st koga EAN-13 Moxxer He HaWTHCh JOCTAaTOYHO MeECTa Ha
STUKETKE. YMEHBUICHUE pa3Mepa KOoJa NPHUBOAUT K YMEHBIIEHUIO IIUPUHBI IITpUXOB. Eciu
LITPUXU OYAYT CIUIIKOM Y3KHMMH, pa3pellaroleil CrocOOHOCTH CKaHepa MOXKET OKa3aThCs
HEJOCTAaTOYHO JUISI YBEPEHHOT'O CUMTHIBAHUS ATOTO MITPUX-Koja. [ MapKUpOBKH HEOOIBIINX
TOBapoOB pa3paboTaH cTaHmapt mrpux-koga EAN-8, B Tene cooOmIeHHs] KOTOPOTO KOAUPYETCs
ToNbKO 8 udp BMecTo 13.

Kak moxaspiBaeT mpakTHka, KogoM EAN-8 4acTo MapKHpyrOTCS U JOCTATOYHO OOJBIIHE TIO
pa3mepy ToBapsl. [IpuunHa Takoil MApKUPOBKH HE sICHA.

Kaxnas mudpa B8 EAN-8, xak 1 B EAN-13, kogupyeTcsi ¢ MOMOIIBIO YETHIPEX MITPUXOB: JIBYX
Oenbix U AByX 4epHbIX. LITpUXu MOTYT MMETh OTHOCUTEIBHYIO IIMPUHY B OJHY, JIBE, TPU U
yeTblpe enuHuipl. OOmas mHMpUHA MITPUXOB OJHOW LHUQPHI COCTABISET CEMb EAMHHIL
Hanpapnenue ureHuss KOMOMHAIIMY IITPUXOB 3HAYCHUS HE UMEET.

EAN-128 (GS1-128)

Jannslit popmat mpenHazHaueH Ui nepeaadd HHGOpMaIuu O Tpy3e MEXy MPOMBIIITICHHBIMU
npennpustusiMu. B konme pernamentupoBad cinoBapb (Code-128) u rpynmsl KOJOB, HO HE
peraaMeHTHpoBaHa AnuHA. Takoil KoJ MOXKET coJepKaTh pa3inuHyr0 WH(GOpMAaIIHIo, HAIPUMED,
KOJ[ TOBapa, CPOKU FOJJTHOCTH, pa3Mephl, 00beM, KOJI TApTUU IPOU3BOJUTENS U JIP.

Cranmapr wrpuxkona Code 128  cymecTBeHHO  OTIMYaeTcs OT TaKUX  HIMPOKO
pacrpoCTpaHCHHBIX ~ CTAHIAPTOB IMITPUXOBOrO0 Koja, Kkak Hampumep, EAN. Oriauums
3aKJIF0YAIOTCS, ITPEKE BCETO, B BOBMOXKHOCTH KOAUPOBAHUS HE

TOJIBKO IU(p, HO M OYKB JIATUHCKOTO aji(aBuTa, a TaKkKe CHelMalbHbIX cUMBOJIOB. Kpome Toro,
udposoit ko B popmate Code 128 cTaHOBUTCS OYEHb KOMIIAKTHBIM, YTO JOCTUTAeTCs 3a CUCT
«JIBOMHOW YIIaKOBKW» JaHHBIX, KOT/a JBa YHUCJIa 3allMCHIBAIOTCS B OAMH MOAYJb IITPUXKOJA.
BykBeHHBIE CHUMBOJBI KOAMPYIOTCS OOBIYHBIM — «OJMHOYHBIM» CHOCOOOM, 4YTO Jenaer
OykBeHHBbIN K0oa B hopmare Code 128 BaBoe AyinHHEE UPPOBOTO.

[ tpuxosoii kox Code 128 BxirouaeT B cedst 107 cumBoioB. U3 kotopeix 103 cuMBoa qaHHBIX,
3 crapToBbIX, 1 1 ocTaHOBOYHBIN (cTON) cuMBOJ. [[nst kogupoBaHusa Bcex 128-Mu CHMBOJIOB
ASCII nmpegycMOTpeHO TpHU KOMILIEKTa CHMBOJIOB mTpuxoBoro koma Code 128 — A, B u C,
KOTOPBIE MOTYT HCIOJIb30BATHCSA BHYTPU OJIHOTO IITPUXKOA.

128A — cumsoinsl B popmate ASCII ot 00 1o 95 (udpst ot «0» 10 «9» U OYKBBEI OT «A» 110
«Z») ¥ cIeIuaIbHbIE CUMBOJIBI;



128B — cumBomsl B hopmate ASCII ot 32 mo 127 (mudpsr ot «0» 10 «9», OYKBBI OT «A» 10
«Z» ¥ OT «a» JI0 «Z») ¥ CIIeUaIbHbIC CHMBOJIBI;

128C — cumBodsl B popmare ASCII ot 00 10 99 (TONABKO AJI YUCTOBBIX KOIOB).

TexHuueckue TpeOOBaHMS K CUMBOJIHKE mITprxoBoro kojxa Code 128, mokazarenu CHMBOJIHKH,
KOJAMPOBAHUE 3HAKOB JTAaHHBIX, pa3MEpPhl, AITOPUTMBI I€KOUPOBAHUS, TapaMeTpbl IPUMEHEHUS
U CTPOKU-TIpeUKCHl M HAeHTH(HKaTopa cuMBoiukd B Poccum permamentupyrorcs ['OCT
30743-2001 (MCO/MDK 15417—2000) «Aptomarmueckass wujaeHTHuKanusa. KomupoBanue
mrpuxoBoe. Crnienndukarus cumBonuku Code 128 (Kox 128)».

Crpykrypa mrpuxkoaa Code 128 nocratouno mpocra. LIITpUXKOA COCTOUT U3 IIECTH 30H:

benoe noe;

CraproBslit cumBo (Start);

KonupoBannas nnpopmanus;

[TpoBepouHBIif CUMBOJI (KOHTPOJILHBIHN 3HAK);

OcranoBouHbIN (Stop) CUMBOI;

benoe nose.

CumBonsl mTpuxoBoro koma Code 128 cocTtosT w3 TpEX MTPUXOB M TPEX MPOMEKYTKOB.
Tpuxu 1 mpOMEKYTKHA UMEIOT MOAYJIbHOE ocTpoeHue. [lluprHa Kaxk10ro Moyssi COCTaBIseT
ot 1 1o 4 monyne#t (1 moayns = 0,33 mm). [llupuna 3naka paBHa 11 moxynam. OcTaHOBOYHBII
(cTom) 3HaK COCTOMT W3 TPUHAALATH MOJYJIEH 1 UMEEeT YeThIpe ITPUXa U TPU MIPOMEKYTKA.

B cnemnduxanuun Code 128 mcrmonbp3oBaHuE KOHTPOJIBHOTO 3HAKa SIBISIETCS 00S3aTEIbHBIM.
CornacHo Ttabnuie cumBosioB mmrTpuxkona Code 128, kaxaoMy 3HaKy MpHUCBaUBAETCS
COOTBETCTBYIOILIME 3HAUYEHUE. 3aTeM, JUIs KaKJO0ro 3HaKa, KpoMe 3HaKa «Stop» U KOHTPOJIBHOTO
3HaKa, Ha3HAYaeTCsl BECOBOM

kodddurment, 1, 2, 3,..., n. [Ipu 3ToM, 3HaKam «Starty u ClieyromeMy 3a HUM IIEpBOMY 3HaKY,
npucBanBaeTcs BecoBor ko3(pduirieHT paBHblil 1. KOHTpONbHBIN 3HAK BRIYUCISAETCS KaK cymMMa
NPOM3BEACHUN BECOBBIX KOA((UIIMEHTOB Ha COOTBETCTBYIOUIME 3HAa4eHHs mo Moxyiro 103.
Pacrnionaraercst KOHTPOJIBHBIN 3HAK MEXKY MOCIETHUM 3HAKOM JaHHBIX U 3HAKOM «Stopy.

5.4. /leymepnuie(2D) koowvl

1. QR-xon (anrn. quick response — OBICTPBIA OTKIWK) — MaTPUYHBIA KOJ (IBYMEpHBIi
HITPUXKO/), pa3padOTaHHBI M TPEACTaBICHHBIA STOHCKOM kKommanuedl «Denso-Wave»[1] B
1994 rony.

OcHoBHOe jocToMHCTBO QR-koma — 3TO J€rkoe pacrno3HaBaHUE CKAHHUPYIOLIUM

o0opyoBaHuEM (B TOM yHcie U (HOTOKaMepoil MOOMIIBHOTO TenedoHa), 4To JaeT BO3MOKHOCTh
UCTIOJIB30BaHUS B TOPTOBJIE, IPOU3BOJICTBE, JIOTUCTHKE.

B ommmume oT cTaporo IITpPHUX-KOJA, KOTOPHI CKaHUPYIOT TOHKMM JydoM, QR-kox
OTIpeNIeNIIeTCSl CEHCOPOM KaK JIByMepHOe m300pakeHHe. TpH KBajpaTa B yIiIax H300pakKeHUs
MO3BOJISIIOT HOPMAJIM30BaTh pa3Mep H300paKEHHs M €ro OpUEHTALMIO, a TaKKe Yroj, IMOoJ
KOTOPBIM CEHCOP OTHOCHTCS K MOBEPXHOCTH HM300pakeHus. TOUKH MEepeBOISATCS B TBOMYHBIE
qucia ¢ MPOBEPKOM MO0 KOHTPOJIBHON CyMMe.

2. Aztec Code — nBymepHBIi MaTpuuHbIi mTpUxkoa. Paspaboran B 1995 romy mokropom
Andrew Longacre, Jr., uccnenonarenem u3 ¢upmel Welch Allyn Inc. Kox 6b11 onmy0aukoBan
¢upmoit AIM International B 1997 roay, u XoTs Ha KoJ ObLI MOJTYYEH MATEHT, OH ObLI MepeiaH B
00I11eCTBEHHOE JIOCTOSIHHE.

bnaronmapsi HaBUTaIMOHHBIM MapKepaM KOJi HE 3aBUCUT OT MPOCTPAHCTBEHHOW OpHEHTAINH, U
MOXET OBITh CUMUTAH HE TOJIBKO NpHU JIFOOOM YIiieé MOBOPOTa, HO M JaXe NpU 3epKalbHOM
OTpPaKEHUH PHCYHKA.

Pa3mep xozma moxeT BappupoBaThCs OT KBaapaTta 15x15 nmo xBaxgpara 151x151. Haumensimmit
MOXET cojaepkath B cede 10 13 mudp unu 12 6ykB anrauiickoro andaBuTa, a HAMOOIBITUNH —
3832 mudp umm 3067 O6ykB anrnumiickoro andasuta win 1914 Gaiit nanubix. [Ipum 3TOM He
TpeOyeTCst MyCTOTO MPOCTPAHCTBA BOKPYT PHCYHKA KOJIA.



Hanmnume oco0oit cuctembl pa3MeTKH, MUIIEHH, Takke HaspiBaemou Bullseye, mo3Bomsier
CUMTHIBATh MHPOPMALMIO JaKe C MCKaAKCHHOro n3o0paxkeHus. Hampumep, MOBEPHYTOro WU
PacTSIHYTOTO.

B xone mpumensiercst konupoBanue Puna-CooMoHa, MO3BONSAIONIEE YCHEIIHO CUUTHIBATH KO
IIPU YaCTUYHOM IOBPEKJECHUU €ro MmoBepXHOCTH. CTaHIapTHBIM ypOBEHb U30BITOYHOCTH INPHU
KOAUPOBaHUM 23 %, IPU 3TOM €ro MO>KHO U3MEHSATH 0T 5 % 110 95 %.

PanuanbHoe pacnosioskeHue ClIOeB MH(POpPMAIMH MO3BOJSET YBEIUYUBATH 00BEM XpaHsiencs
UH(OPMALIKH, IPOCTO PACHIUPSIS 00JIACTh KOJAUPOBAHUSL.

3. PDF417 (anrn. Portable Data File — mnepeHocuMmsblii ¢aiin JaHHBIX) — JIBYMEPHBIN
HMITPUXKO/, NOJepKuBaronmii koguposanue a0 2710 3nakoB. PDF417 Obur paspabortan u
BBeneH B 1991 rony dupmoiri Symbol Technologies. B nactosmee Bpemss PDF417 mmpoko
OpUMEHSeTCs B MIACHTU(UKAMK JHMYHOCTH, YYET€ TOBAapoOB, IpPH CjJade OTYETHOCTU B
KOHTPOJIUPYIOIIKE opraHbl W japyrux oonactax. dopmar PDF417 oTkpeiT mis oOmiero
UCTIOJIb30BaHUSI.

PDF417 moxer conepxatb 110 90 crpok. Kaxknas ctpoka COCTOUT U3:

CTapTOBOTO U CTOINOBOTO 11adioHa. OHU XapaKTepu3yloT WTpUxkoa kak PDF417.

Habopa kimoueBbix cioB (KC):

JIeBBIN M TIPaBBId HHAMKATOPHI — COAEPKAT MHPOPMALIUIO O HOMEPE CTPOKH, KOJIMYECTBE CTPOK
U CTOJIOLIOB, YPOBHE KOPPEKIIMH OIMIHUOOK;

no 30 KC pmaHHBIX, colepaluX KaK HEMOCPEICTBEHHO MaHHBIE, TaK M HWHGOPMAIHIO IS
BOCCTaHOBJICHHsI MOBpexIeHHBIX KC.

Kaxnoe KC cocrout u3 4 mrpuxos u 4 npo6enos, mupuna KC B 17 pa3 6osnbiiie MUHIMaIHHOTO
HITpUXa WK npobena — OTCoAa YUCiIoBoi cyddukc B o603HaueHuun popmara PDF417.
PDF417 nonnep:xuBaet Tpu tuna naHabix: TekcT (ASCII), 6aiiTel 1 uncna.

PDF417 npenycmarpuBaeT NoJIMHOMHHAIIEHOE KoupoBanue Puna-ConoMoHa TOMOTHUTENbHBIX
JMAHHBIX I BoccTaHOBieHUs mMH(popmanuu. KommdyectBo momonuutensHbIx KC 3aBUCHT OT
YPOBHS KOPPEKLIUU OIIUOOK.

4. DataMatrix — nByMepHBbI MaTPUYHBIA IITPUXKO, MPEICTABISIONIMIA cO00i YepHO-OebIe
9JIEMEHThl WM JJIEMEHThl HECKOJBKUX PAa3IMYHBIX CTENEHEeH SPKOCTHU, OOBIYHO B (opme
KBaJlpaTa, pa3MEILCHHbIE B MPSAMOYIOJbHOM WM KBaJpaTHOM rpymnne. MaTpUyHBIM IITPUXKOJ
npeHa3HaueH i KOJUPOBaHMS TEKCTa WM JaHHBIX ApYyrux Tumnos - C nomomibio DataMatrix
MOYKHO 3aKOJIUpPOBaTh KakK TEKCT, TaK M JApyrde THIBI JaHHBIX — BeO-CCBUIKH, ajapeca
ANIEKTPOHHON MOouThI, TenedoHHble HOMepa W SMS. Kon mpumensiercs Uis MapKHpPOBKH B
DIIEKTPOHUKE, ABTOMOOWJIECTPOCHWHM, THINEBOW TMPOMBIIUICHHOCTH, aBHAKOCMHUYECKOH U
OOOpOHHOW  NPOMBIIUIEHHOCTH, SHEPreTHYecKOM MallMHOCTpoeHHu. Yame Bcero B
MIPOMBIIIJICHHOCTH ¥ TOPTOBJIE TPUMEHSIOTCSI OUTOBBIE MATPHUIIBI, KOJUPYIOIIUE OT HECKOIBKHX
0ailT 10 2 KMIO0ANUT JAaHHBIX

Xo0 pabomut

1) M3yuuTe cOOTBETCTBYIONIUHI pa3/iea B METOAMYECKOM TOCOOUH.

2) Ucnonb3yto yTUINTY 7Sl CKaHepa, HOMpoOyiTe CUNTaTh ITPUX-KObI C JEMOHCTPAIIMOHHBIX
JIUCTOB. BBISICHI/ITG, KaKnEC WITPHUX-KOABI CHUTBIBAIOTCA, @ KAKUEC HET.

3) Ucnonw3ys nporpaMMmy TIeHEpalMd IITPUX-KOJOB, CreHEPUpPYWTE IHOOO0H ITPUX-KOJ,
KOTOpBIﬁ CKaHCpP MOXKET CUUTBIBATh.

4) TlompoOyiiTe cuMTaTh C OJKpaHa WJIM TPU HAJUYUU NpPUHTEpa pacredaraiire ero u
OTCKaHUPYWTE.

5) O pe3ynbTaTax paboThl COOOLINTE MPENoIaBaTesio.



2. IlocTpoenne cucreMbl KOHTPOJIsA ynpasJjeHueM goctynom (CKY/l) Ha 6a3e KOHTAKTHBIX
CMapT-KapT.

Lenv pabomut

O3HaKOMHTBCS C TPOTPAMMHUPOBAHHEM KOHTAKTHBIX cMapT-KapT u nocrpoeHneM CKVY/] Ha 6aze
KOHTaKTHBIX CMapT-KapT.

Yueonwvrit mamepuan

2. Cmapm-kapmul

2.1. Ynpasnenue KOHMAKMHBIMU CMAPM-KAPDMAMU.

Jlns ynpaBieHUs KOHTaKTHBIMM cMapT-KapTamu ucnonb3yire APDU komaH[bl, OMCaHHbIE B
crangapre ISO/IEC 7816.

Jns ornpaBku APDU komana ucnonesyercs nporpamma G Scriptor. Huwxe nokaszan e¢ npumep
VICII0JIb30BaHUS.

iF gscriptor S S| i
File Reader Run Settings Help
Script Result
FF A4 000001 06 Beginning script execution...

FF 2000 00 03 FF FF FF
Sending: FF 24 00 00 01 08
Received: 90 00
Mormal processing.

Sending: FF 20 00 00 03 FF FF FF
Received: 90 07

Error not defined by 150 7816

Script was executed without error...

V| Wrap lines
ASCI
Run @ Hex
Ready to communicate with card
Kapma namamu SLE5542

Kapra namsaru o6bsémom 256 Gaiit, rae nepsbie 32 6aifiTa MOTYT OBITh 3alllUINEHBI OT 3aMMCH, a
Tak jk€ HeoOpaTUMO 3amucaHbl. JIOCTYN K 3alUIICHHON NaMSATH OCYIIECTBISETCS udepe3 3
OaitroBblii PIN-koxa. KonndectBo nmomeiTok BBoga PIN-kozga 3 pasa.

ADPU komanovt SLE5542

Boioop muna kapmot:

BxurouaeT u BBIKITIOYAET KapTy B CUUTHIBATEIIE.
dDopMaT IIOCBIJIACMBIX JAaHHBIX:
CLA=FF

INS=A4

P1=00

P2=00

P3=01

CardType=06

dopmaT moxydaeMbIX JaHHBIX:
SW1,SW2 ecau HeT ommbok, To 90,00.



Umenue namamu kapmol:

®dopmaT MOChUTAEMBIX TaHHBIX:

CLA=FF

INS=B0

P1=00

P2= Anpec 6aiita (ot 00 no FF)

P3= KonnyecTBO cUnTHIBAEMBIX 0alTOB

®dopmaT MmoxyJaeMbIX JaHHBIX:
BYTE1=npounTanHsiii 6aiT

BYTEn

SW1,SW?2 - ecau et omnbok, To 90,00.
Ilpeoocmasums kapme PIN-k00:

Hcnonp3yeTcs Uid MPOBEPKU CEKPETHOrO KOJa, YTOOBI MOJYYUTh BO3MOXKHOCTH 3alHCHIBATh
JaHHBIC Ha KapTYy.

®dopmaT MOChUIAEMBIX TaHHBIX:

CLA=FF

INS=20

P1=00

P2=00

P3=03

BYTE1= nepseiii 6aiiT PIN-kom1a

BYTE2= Bropoii 6aiiT PIN-kona

BYTE3=rpernii 6aiit PIN-koza.

dopmart MmoxyJaeMbIX JTaHHBIX:

SW1 - 90 eciu 6e3 ommoOoK.

SW2 — cuérunk ommbok. 07 o3HauaeT mpaBWIbHBIA Kon. (0 - kapra 3abimokupoBaHa. 3 —
0CTaJIoCh JBE MOMBITKU. 1 — 0CTanoCh 0J/1HA MOMBITKA.

IHonyyums 3nauenue cuémuuxa:

dopmaT MOChUTaeMBIX JTAHHBIX

CLA=FF

INS=B1

P1=00

P2=00

P3=04

dopmaT MmoxyJaeMbIX TaHHBIX:

ERRCNT - cyérunk ommnbox

DUMMY1, DUMMY2, DUMMY3, DUMMY4 - yetbipe City4aifHbIX OaiiTa.
SW1,SW?2 - ecau HeT ominbok, To 90,00.

Yrenne OUTOB 3aIUTHI:

[Tomryuenue OUTOB 3aIUTHI 7S IEPBHIX 32 OATOB.
CLA=FF

INS=B2

P1=00

P2=00

P3=04

dopmaT moxy4aeMbIX JaHHBIX:

PROT1, PROT2, PROT3, PROT4 - GaiiTsl comeprkaIie OUThI 3alUTHI.
SW1,SW?2 - ecau HeT o160k, o 90,00.
Pacnipenenenne OMTOB 3aIIUTHI:



PROTO1
PROTO2
0P8
0 P7
0 P6
0P5
0 P4
0P3
0P2
0P1

PX — 6wur 3amuTs Oaiita X, rae «0» - 3anuck 3anpenieHa, «1» - 3ammuch pa3pemnieHa.
3anuch B NaMsITh KapThl:

®opMar MochlIaeMbIX JTaHHBIX:

CLA=FF

INS=DO0

P1=00

P2= Anpec 6aiita (ot 00 mo FF)

P3= KonunuecTBO 3amuchIBaeMbIX 0alTOB

BYTE1=3anucsiBaeMbIii OaiiT

BYTEnN

dopmar 1noiayyaeMbIX JaHHBIX:

SW1,SW?2 - ecau et ommbok, To 90,00.

3anuce B 3AIUIICHHYIO AMATh KapThl:

Kaxapiii 6aliT cpaBHUBAETCs ¢ OaiiToM B mamsTH. ECii OHU COBIAMAIOT, TO OUT 3alTUTHI JIJIS
JTaHHO-TO 6aiiTa maMsATH HEOOPAaTUMO MPOrpaMMUpyercs B «0».

H3menuts PIN-kox:

N3mensier tekyumii PIN-kon kaptel. JlocTynmHa TOJBKO MOCIE MPEIOCTaBICHUS KOPPEKTHOIO
PIN-kopa.

®opMar MochUIaeMbIX TAHHBIX:

CLA=FF

INS=D2

P1=00

P2=01

P3=03

BYTE1= nepssrii 6aiiT PIN-kona

BYTE2= Bropoii 6aiiT PIN-kona

BYTE3=tpernii 6aiit PIN-kona.

dopmar 1moayyaeMbIX JTaHHBIX:

SW1,SW?2 - ecitm HeT ommbok, To 90,00.

Xo0 pabomut

Buumanue mnocie 3 TpéXx HeEBepHBIX MOMBITOK BBoja PIN-koma kapra 0e3BO3BpaTHO
OJIOKMpYyeTCs.

1) U3yunte APDU xomanas! ans cmapt-kapTsel SLE5542.

2) Ucnons3ys nporpammy G Scriptor, moJakitouuTech K cmapt-kapte u BBeaute PIN-kox (mo
ymomdanuto FF FF FF).

3) 3anummTe B 6aiiT no aapecy 0x20 yucno cocTosuIre U3 IByX MIaauX Hudp Bauien rpymnsl.
4) U3zmenute PIN-ko1 KapThl.

5) 3anummTe B 6aiit no aapecy 0x09 3nauenne 0xC7.



6) 3amyctute mporpammy Smart Card Test. YOemurech, uTo mporpaMma MOKa3bIBaeT YHCIIO,
BBE/ICHHOE B ITYHKTE 3.

Beeaute PIN-koa. [Tocne yenemuoro BBoga PIN-kona 3amyctutcst Be6-kamepa.

[TokaxwuTte pe3yabTaT paboThl MPOTPAMMBI ITPETIOAABATEITIO.

[Tpumep paboThI TporpaMMbl H300PAKEH HUKE.

B | C:\Users\root\Desktop\Smart_Card_Test.exe

Connect a reader...OK
Select a card...O0K
Rour group: 255

lChecking code. ..Running WEB_CAM. ..

i WebCam =
Start Camera © KonTponnep seb-kamepni Logitech® @ —

Stop Camera
Grab Frame Logitech HD Webcam C270

ucnonsavercas: [l Smart_Card_Test

o

> Napamerpbi BeG-kamepbl

7) U3menute PIN-koa KapThl B KICXOAHOE COCTOSIHUE.



4. UudopmanuonHoe odecriedyeHue 00yueHust

Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHMi, UHTepHET-pecypcoB, IONOJHUTEIbHOMN

JIUTEpPaTypbl
OcCHOBHBIC HCTOYHHKH
1. beno E.b. OpranusanuoHHO-TIpaBOBoe  obOecnieueHue  HMH(DOPMAITMOHHON

Oe30omacHOCTH: yueb.nmocobue it CTyA. yupexaeHuit cpen. npod. odpazosanus/ E.b. benos,
B.H. IIpxeropnunckuii — M.: U3narensckuil neHTp «Axagemus», 2017. — 336¢.

2. by6HOB, A.A. OcHOBBI HHpOpMaMOHHOH Oe3onacHoCcTH [ TekcT]: yueb. mocodue
JUIs  CTYICHTOB YyYpexXJIeHHil cpennero mnpod. oOpasoBanusi / A. A. bybno, B. H.
[Tpxxeropmunckuii, O. A. CaBUHKUH. - 3-¢ U31., cTep. - M.: Akagemusi, 2017. - 256 c.

3. MenbnukoB B.I1. Uapopmannonnas 6ezonacHocts.: yueOnuk / B.I1. MenbHUKOB
nox pen., A.M. KynpusinoB — M.: KnoPyc, 2020. — 267 c.
4. HosukoBa E. JI.  OOecrneuenne  uHDOpPMAMOHHOW  OE30MACHOCTH

WH()OKOMMYHHUKAIIMOHHBIX CeTe M cHcTeM CBsi3u [TekcT]: y4eOHHK I HCIOJIb30BAHHUS B
0o0pa3oBaTeIbHOM IIpoIlecCe€ OOpa3OBaTENBHBIX OpPTaHHU3aIlUi, PEATU3YIOMINX MPOTPaAMMBbI
cpeaHero MpoeCCHOHALHOTO 00pa30BaHUsl MO CHENHATbHOCTH "MHPOKOMMYHUKAIIMOHHBIC
ceru u cucreMmsl ces3u" / E. JI. HoBukoBa. — M.: Akagemus, 2018. — 192 c.

5. [TerpkoB T.C. OCHOBBI MOCTPOEHUS TEXHHUYECKUX CHCTEM OXPaHbI IEPUMETPOB /
T.C. IlenskoB — M.: YuebHoe mocodue, 2018. — 20 c.
6. Cnepanckuii, /. B. MogenupoBaHue, TSCTHPOBAHHE M JHUArHOCTHKA ITU(PPOBBIX

ycrpoiicte / JI. B. Cmepanckuii, FO. A. Ckobuos, B. 0. CkobmoB. — M.: HHTEpHET-
Yuusepcurer Uudopmarmonnsix Texunonoruit (MHTYUT), 2016. — 529 c.

7. . OcHOBBI HangeXHOCTU cpencTB cBs3u: ydeObnuk / b. W. @umunmos, O. TI.
[epctueBa. — Capatos: Al [Iu Op Menua, 2019. — 227 ¢. — Tekcrt: >MEKTPOHHBIN //
DIIeKTPOHHO-OUOIMOTEUHAS cucremMa IPR BOOKS: [caiiT]. — URL:

http://www.iprbookshop.ru/80290.html (gara obpamenus: 05.11.2019). — Pexxum poctyna: s
aBTOPU3HUP. N0JIb30BATEIEH
HNuTepHeT-pecypces:

1. ®enepanbHas ciyx0a 1Mo TEXHHYECKOMY U AKCIIOpTHOMY KOHTpoJito (DCTIK
Poccun) www.fstec.ru

2. NHdopmManmoHHO-CIIPaBOYHAs CHCTEMA MO JOKYMEHTaM B O0JIACTH TEXHUIECKOH
3aiuThl HHpopMau www.fstec.ru

3. Obpa3zoBarenbHbIE TOPTAIBI IO PA3TUYHBIM HATIPABJICHUSM 00pa30BaHMS U TEMATHKE
http://depobr.gov35.ru/

4. ®epnepanbhblil nopTan «MHPOPMAITMOHHO- KOMMYHUKAIIMOHHbBIE TEXHOJIOTUU B
obpasoBanum» htpp\\:www.ict.edu.ru

5. http://www.morion.ru/

6. http://www.nateks.ru/

7. http://www.iskratel.com/

8. http://www.ps-ufa.ru/

9. http://3m.com/

10. http://www.rusgates.ru/index/php - Marepuainsi caiita 3aBoaa «Deppornpudop»
JlonoJHUTeIbHbIE HCTOYHUKH

1. Amuner A.B. MU3MmepeHus B TeIEKOMMYHHUKAIIMOHHBIX CHCTEMax [DJIEKTPOHHBIN
pecypc]: yuebHoe mocobue / A.B. Amunes, A.B. broxuH. - DnekTpoH. TEKCTOBBIC JaHHBIC. -
ExatepunOypr: VYpanbsckuil ¢enepanbubiii ynusepcurer, 9bC ACB, 2015. -224 c. -Pexum
noctyna: http://www.iprbookshop.ru/65927 . html

2. bamst  I[ILH.  Mudopmanmonnas  06e30macHOCTb M 3amMTa  HWHGOpMaluu
[DnexTponHbIit pecypc|: yuebnoe mocobue / II.H. bamutei, A.B. babam, E.K. bapanosa. -
DJEeKTPOH. TEKCTOBBIE AaHHbIE. - M.: EBpa3uiickuii oTKpbIThIM HHCTUTYT, 2016. - 311 C. - Pexxum
noctyma: http://www.iprbookshop.ru/10677.html
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3. HecrepoB C.A. OcHOBBI MH(POPMAIMOHHON 0€30MacHOCTH [DJIEKTPOHHBIN pecypc]
HectepoB C.A. OcHOBbI MH()OPMAIMOHHOW 0€30MacHOCTH [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue / HecrepoB C. A. - DnektpoH. TekcToBbie naHuble. - CII0.: Cankr-IlerepOyprckuii
nonutexHuyeckuii ynusepcuter Ilerpa Bemmkxoro, 2016. - 322 c. - Pexum npocryma:
http://www.iprbookshop.ru/43960.html: yuebnoe mocobume / HectepoB C. A. - DnekTpoH.
tekcToBble naHHble. - CII6.: Cankt-IleTtepOyprckuii monurexHndyeckuid yHusepcuteT llerpa
Benukoro, 2016. - 322 ¢. - Pexxum mpoctyna: http://www.iprbookshop.ru/43960.html



http://www.iprbookshop.ru/43960.html

4,

JlemapTaMeHT BHYTPEHHEHN U KaJpOBOM MONMUTUKH benropoackoit obiactu
O6i1acTHOE TOCYTapCTBEHHOE aBTOHOMHOE
npodeccuoHanbHOE 00Pa30BATENBLHOE YUPEIKICHNE
«beJaropoackuil MHAYCTPUAIBbHBIN KOJLICINK»

['pynma 31 BTC

KYPHAJI OTYETOB
10 BBINIOJIHEHUIO JIa0OpaTOPHBIX paboT

PO ECCHOHATIBHOTO MOIYJIS
IIM.03 3amuTa uagopmanuu B HHGOPMALUOHHO-TEJTEKOMMYHHUKALMOHHBIX
CHCTEMAX M CEeTHAX C UCIMO0JIb30BaAHUEM TEXHUYECKHUX CPEACTB 3aAIUThI

110 CIICLUAJIbHOCTH
10.02.04 Obecneyenue nHGOpMAITUOHHOK 0€30MMACHOCTH

BBIIOJIHNJI / /

TTPUHAJ /Pauunckuit C.A./




benropox 2019 r.



		2021-04-27T15:26:44+0300
	Шаталов Олег Александрович




