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BBenenue.

I[Ton  wHbDOpMaNMOHHONW  OE30MACHOCTHIO  IMOHHUMAETCS  3aIIUIICHHOCTH
uHbOpMAIH U TOJICPKUBAIONICH ee MHDPACTPYKTYPHI OT JIFOOBIX CIyYaHBIX HIIN
3JIOHAMEPEHHBIX BO3CHCTBUH, pE3yJbTaTOM KOTOPBIX MOJKET SIBUTHCS HaHECCHHE
ymiepba camoii  uMHoOpMmaluu, €€  BiaAeNbllaM WKW MOJJEP KUBAOIICH
uHPPACTPYKTYpE.

Cy1iecTByeT MHOXKECTBO MPUYMH W MOTHBOB, IO KOTOPHIM OJIHU JIFOJAH XOTST
IIMUOHUTD 32 IPYruMu. VIMest HEeMHOTO JIeHeT U CTapaHue, 3I0YMBIITUICHHUKH MOTYT
OpraHu30BaTh psAJ KAHAJIOB yTEUKH CBEJCHUM, UCIHOJb3Ys] COOCTBEHHYIO
n300peTaTeIbHOCT, W (WJIM) XaJlaTHOCThb BJajenblia uHopMauuu. 3aaadu
uH(OPMAIIMOHHONW 0€30MaCHOCTH CBOJAATCS K MHUHHUMM3AlUMU yiepda, a Takxke K
IIPOTHO3UPOBAHUIO U MPEIOTBPAILICHUIO TAKUX BO3ACHCTBUN.

JIist OCTpOCHMsSI CHCTEMBbl HAJCKHOW 3alUThl MHQPOPMAIMK HEOOXOIUMO
BBISIBUTH BCE BO3MOXKHBIE YTrpo3bl O€30MAaCHOCTH, OICHUTh WX TOCIEICTBUSA,
OTIPEICTUTh HEOOXOIUMBIC MEPBI U CPEJICTBA 3aIUTHI, OLICHUTHh UX 3(PPEKTHBHOCTD.
OreHKa pUCKOB MPOU3BOIUTCS KBATH(DUITMPOBAHHBIMU CTICITHATMCTAMH C TIOMOIIBIO
Pa3NUYHBIX HMHCTPYMEHTAJIBHBIX CpPEICTB, a TaKXE METOJ0B MOJICITUPOBAHMUS
poLIeCcCOB 3aluThl HHopManuu. Ha ocHOBaHMM pe3ysIbTaTOB aHATU3a BBISIBIISIIOTCS
HamOoJiee BHICOKUE PUCKH, TIEPEBOIANINX MOTCHIIMAIIBHYIO YTPO3Y B pa3psij peaibHO
OMAaCHBIX U, CIJIEIOBATEIbHO, TPEOYIOMUX MPHUHATUS JOMOTHUTEIBHBIX MEP
oOecrieueHus: 6€30MacCHOCTH.

Nudopmarus MOXKET HMETh HECKOJIbKO YpOBHEH 3HAYMMOCTH, Ba)KHOCTH,
IIEHHOCTH, YTO MPEAYyCMATPUBAECT COOTBETCTBEHHO HAIMYNE HECKOJBLKIX YPOBHEH €¢
KOH(UICHIIMATFHOCTH. Hamuume pa3HeIX ypoBHEH jgoctyma K wuH(popManuu
IpeanoiaraeT pa3aIuyHyl0 CTeNeHb 00eCIeYeHUsT KaKI0TO U3 CBOMCTB 0€30MMacHOCTH
uHbOopMaIi — KOHPUACHIIMATIBHOCTD, IIEJIOCTHOCTh U IOCTYTTHOCTb.

AHamu3 CUCTEMBI 3allUThl HHPOPMAIIUH, MOJCIMPOBAHUE BEPOSTHBIX YIPO3
MO3BOJISIET ONPENETUTh HEOOXOIUMBbIE MEphI 3alUTHL. [Ipy MOCTpoeHUU CHCTEMBI
3amuThl  UHQOpPMAIMKM HEOOXOJUMO CTPOTO COOJIONATh TPOIMOPIHIO  MEXTY

CTOUMOCTBIO CUCTEMBI 3allIUTHI U CTCIICHBIO ICHHOCTHU I/IH(l)OpMaI_[I/II/I. U Tonbko
4



pacmoyiarasi CBEACHHSAMH O PBIHKE OTKDBITBIX OTEUYECTBEHHBIX M 3apyOC)KHBIX
TEXHUYECKUX CPEJCTB HECAaHKIIMOHWPOBAHHOTO CheMa HH(OpMAIiy, BO3MOKHO
OTIPENICINTh HEOOXOUMBIE MEPHI U CIOCOOBI 3alUTHl WH(OpPMAIUU. ITO OJHA U3
CaMBbIX CIIO)KHBIX 33Jlad B TPOEKTHUPOBAHWW CHCTEMBl 3aIIUTHl KOMMEPUYECKHUX
CEKPETOB.

[Ipu BO3HUKHOBEHUH PA3IUYHBIX YTPO3 OT HUX MPUXOAMUTCS 3amuimarbes. s
TOTO YTOOBI OIICHUTH BEPOSATHBIC YIPO3bI, CICIYyET IEPEYUCIUTh W OCHOBHBIC
KaTeropuy UCTOYHUKOB KOH(PHUICHIMAIBHON MH(POPMAIIMA — 3TO MOTYT OBITh JIFOJIH,
JOKYMEHTBI, TMYyOJIMKallUd, TEXHUYECKHE HOCHUTENIM, TEXHUYECKHE CPEICTBA
oOecrieueHUsT TPOU3BOJICTBEHHOW W  TPYJOBOW JESITEIBHOCTH, MPOIYKIIHS,
IIPOMBINIUICHHBIE ¥ TIPOU3BOACTBEHHBIE OTXOBI U T. . KpoMe TOTro, K BO3MOKHBIM
KaHajaM yTeYKH HWHQPOpPMAIMU CJIEIAyeT OTHECTH COBMECTHYIO [EeSTEIBHOCTh C
IpyrumMu (GUpMaMu; y9acTHE B TEPEroBopax; (UKTHUBHBIC 3alPOCHI CO CTOPOHBI O
BO3MOXXHOCTH paboTaTh B (puipMe Ha Pa3IUMYHBIX TOJDKHOCTSX; TOCEHIEHUS TOCTen
(GbupMBI, 3HaHUS TOPTOBBIX MpPEACTABUTENECH (PUPMBI O XapPAKTEPUCTHKAX HU3JIEITHS;
UBJIUIITHIO PEKJIaMy; IOCTAaBKM CMEXHHUKOB; KOHCYJIbTAIlMU CIEIUAIUCTOB CO
CTOPOHBI; IMyOJMKAIIMY B TEYaTH U BBICTYIUICHUS, KOH(OEPEHIINN, CUMITO3UYMBI H T.
J.; pasroBOpbl B HepaboOYMX TIOMEIICHUSX; TPABOOXPAHUTEIBHBIC OpTaHbI,
«OOMKEHHBIX» COTPYTHUKOB MPEIPHUATHS U T. II.

Bce BO3MOXHBIE CIOCOOBI 3amUTBl MHMOPMALUKA CBOASTCS K HECKOJIBKHM
OCHOBHBIM METOKAM:

* BOCIIPEMSITCTBOBAHUE  HEMOCPEJACTBEHHOMY  IMPOHUKHOBEHUIO K
UCTOYHUKY HWH(OpPMAIMA C TIOMOIIBI0O WHKEHEPHBIX KOHCTPYKITUI
TEXHUYECKUX CPEJICTB OXPaHbI,

* CKpBITHE JOCTOBEPHOW MH(POPMAIINH;

* TpeIOCTaBIICHHUE JIOXKHON MHPOPMAIIH.

VYTpoieHHO MPUHATO BBIACHATH JBE (HOPMBI BOCHPHUATHS HHPOPMAIUA —
AKyCTHYCCKYI0 M 3pHUTEIbHYIO (CHTHaIbHYI0). AKycTHUecKas WHQpoOpManus B

MOTOKaX COOOIEHN HOCUT TpeoOmanaromuii xapakrep. lloHsTHEe 3pUTEIBHON

uH(opMaIKu BecbMa OOLIUPHO, OITOMY €€ CIEAYET MOoJIpa3ieiaTh Ha 00 bEMHO-
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BUJIOBYIO M aHAJIOTOBO-ITU(POBYIO.

CambiMu pacinpoCTpaHCHHBIMHA criocobaMu HCCAHKIMUOHHUPOBAHHOI'O ITOJIYUYCHHUA

KOH(DUICHIIUATEHON HH(POPMAIINH SBIISIFOTCS:

POCTYIIMBAHUE TIOMEIIEHUN C TTIOMOIIHI0 TEXHUYECKUX CPEJICTB;
HaOmoieHue (B T. 4. hoTorpadpupoBaHue U BUICOCHEMKA);

nepexBat HHPOPMAIIUU C UCTIOJIB30BAHUEM CPENICTB PATUOMOHUTOPHHTA
MH(OPMATUBHBIX TOOOYHBIX U3TyUYCHUA TEXHUICCKUX CPEJICTB;

XHUIIEHUE HOCUTENeH HHPOPMAIIMK U TTPOU3BOJACTBEHHBIX OTXO/IOB;
YTCHUE OCTATOYHOHW WHGOPMAIIMKM B 3alOMHUHAIONINX YCTPOWCTBAaX
CUCTEMBI ~ TIOCJI€  BBINOJHEHHA  CAHKIMOHUPOBAHHOTO  3ampoca,
KOMMPOBaHUE HOCUTENEH HH(MOPMAITNH;

HECAaHKI[MOHUPOBAHHOE MCIIOIH30BAHIE TEPMHUHAJIOB
3apErUCTPUPOBAHHBIX MTOJIH30BATENICH C ITOMOIIBIO XHUIICHUS TTAPOJICH;
BHECEHUE WU3MEHEHUH, ne3uHpopmaIius, Gu3niecKre 1 MporpaMMHbIe

METO/1bl pa3pylieHus (YHHUTOXKEHHS) UHPOpPMaLIUU.

CoBpeMeHHass KOHIIETIMS 3alIUThl  WHGOpPMAIMK, [HUPKYJIUPYIOIIEH B

NMOMCHICHUAX HIIM TCXHHUYCCKHX CHUCTCMAX KOMMCPUCCKOI'O O6’bCKTa, Tpe6yeT HE

MNEPHUOANYICCKOI'O, a IIOCTOAHHOI'O KOHTPOJIA B 30HC PACIIOJIOKCHUA 00BEKTA. 33HII/ITEI

uH(popMaIMK BKJIIOYAET B CEOS MENIbId KOMITJIEKC OPTaHU3allMOHHBIX M TEXHUYECKHUX

Mep 1o obecrneueHno HHHOPMAIIMOHHONW 0€30MaCHOCTH TEXHUYECKUMU CPEJICTBAMM.

Omna AOJDKHA peUIaTh TAKHUC 3ala4M, KaK:

MPEIOTBPAILICHHUE JOCTYIIA 3JI0YMBIIUICHHUKA K ICTOYHUKAM
uH(pOpMaIHH C IENBIO €€ YHUUTOXKCHUS, XUIICHUS WA U3MEHCHHUS;
3aImuTa HOCUTENeH NH(POPMAITUU OT YHUUITOKEHHUS B PE3YIbTaTe
Pa3IUYHBIX BO3JICHUCTBUM;

IpeA0TBpAIlICHUE YTEUKU HHPOPMAIIU TTO PA3TUYHBIM TEXHUUYECKUM

KaHaJlaM.

CriocoObl M cpelIcTBa PELICHMS EPBBIX JABYX 33]1a4 HE OTIUYAOTCS OT

CIIOCOOOB M CPEJCTB 3AIUTHI JIFOOBIX MaTepUaIbHbIX EHHOCTEH, TPETh 3a/1a4ya



pemacTCA UCKIIIOYUTCIIBHO crocodamMu 1 cpeacTBaMu HH)I(GHepHO—TCXHHI{GCKOf/’I

3aIUThl THHOPMALIIH.

JlaGopaTopHasi pabora Ne 1
Tema: «O0Hapy:KeHNEe CKPBITHIX BHACOKAMEP ¢ NOMOIIbI) MOUCKOBOIO

npudopa «OnTHK»»

HCJ'II) [236OTBI: N3Yy4YHUTb MCTOANKY ITOMCKA OOBEKTHUBOB CKPLBITBIX BUACOKAMCED.

1. TeopeTnyeckas 4acThb
Onucanne npudopa «ONTHK»

[IpodeccroHalibHBI ~ OOHAPYXKUTENIb  CKPBITBIX  BUAcOKamep  «ONTUK»
IpelHa3HaYeH JUIsi TOMCKAa M JIOKAIM3alusl CKPBITBIX (KaMy(hIMpOBAHHBIX B
UHTEpPbEP) BUJCOKAMEp THMA «IUHXOM» HE3aBUCUMO OT HX COCTOSHUSA

(BKITIOUEHO/BBIKITIOUEHO) U TUTIA TIEPEIauul BUICOCUTHAIA.

ITorck 0ObeKTHBA BUIEOKAMEPHI METOIOM CBETOBOM JIOKAITUH.

[Tpu oOHapykeHnn oObEKTHBA CKPHITOM KaMepbl B 00beKTUBE Npudopa «ONTUK»
OyaeT Habr01aThCs TOYEUHOE MATHO 3€IEHOr0 UM KPACHOT'O L[BETA — PE3YJIbTaT
OTpaXEHHUS MOJICBETKH OT BUACOKaMephl. TeXHUUEeCKHEe XapaKTepUCTUKU Tpubopa

npejcTaBiieHbl B Ta0uie 1.

Tabnuna 1.
Ne [Tapamerp 3HaueHue
/T
JlanpHOCTh OOHAPYKEHUS: ot 0,5 1o 50 meTpoB

1. | (3aBHUCHUT OT CBETOBOI 0OCTAHOBKHU

(OCBEIIEHHOCTH TTOMEIIIECHNS))




2. | Yrox o630pa: 7,5 rpanycoB
3. | KpatHocTb 6,5x
4. | Anana3oH pOKYyCHPOBKH: ot 0,5 mMetpa 10 o©
5. | Pexxum paboThIL: - HEPEPBIBHBIN
3eNEHBIN
- HEPEPBIBHBIN
KpacHBIN
- UMITYJIbCHBIN
3eNEHBIN
- UIMITyJIbCHBIN
KpPaCHBIN
- UMITYJIbCHBIN
KpacHO-3€JIEHBII
6. | Tun nuranus: Li-ion akkymyJsiTop
3,7B
7. | Bun noacBeTku: CBETOAMOIHASA
8. | KoanuecTBO CBETOINOIOB 22 mmT.
9. | LiBeT moacBeTKU 3enéHas, KpacHasi,
KpacHo/3e1¢Has
10. | Macca npubopa (rpamm) 450 rp.
11. | Macca npubopa B TpaHCIIOPTHOM CYMKe, C 800 rp.
3apsIHBIM YCTPOMCTBOM
12. | BpeMst pa®oThI (MpH MOJHOCTHIO 3aPSKEHHOM - B UMITYJIbCHOM

aKKyMYJISITOPE)

pexxume npu padbore
KpacHO/3enEHo0M
MOJICBETKU: HE MEHEE
4-x 4acoB

- B HETIPEPHIBHOM

pexuMe: HE MeHee 6-




TH 4aCOB

BHUMAHUWE: npubop paboraeT OT BCTPOEHHOIO  aKKyMYJSTOpa,
YCTaHOBJICHHOT'O Ha MPEANPUATHH HW3TOTOBHUTENE. 3apsija akKymyJisitopa mnpubopa
OCYIIECTBJISIETCSL OT 3apsaHoro ycrpoiictea (5 B, 0,6 A) U3 KOMIUIEKTa OCTABKHU.
3apsas OCyIIECTBIsIETCA MPU BBIKIIOYEHHOM mpubope. [lonHOCThIO pa3pspKeHHBIN
npudop 3apskaercs B TeUeHue 4 4yacos.

BceraBbTe 3apsanHoe yctpoictBo B ceth 220 B (50 I'm). Ceerommon Ha
3apsATHOM YCTPOMCTBE JOJDKEH 3arOpeThCsl KPACHBIM LIBETOM IIPU NOJIKIIOYEHHH K
cetu 220 B.

[TonkmrounTe WITEKEP 3apsIIHOTO YCTPOWCTBA B pa3zbEéM MpubOpa ¢ HaJIUCHIO
+5v.  Ilpu noaxkmodyenun 3aroputca uuaukarop CNG Ha  mpubope,
NOATBEPKAAOIMI Hayaslo 3apsaaa. CBETOIMO Ha 3apsJHOM yCTPOMCTBE IpH 3apsjie
TOPUT KPACHBIM LIBETOM.

[To oxoHuanuu 3apsiga Ha npudope noracHeT uHaukaTop CNG.

OTkJITIIOUMTE 3apsATHOE YCTPOMCTBO OT Mpudopa, 3arem, ot cetu 220 B.

+5v CNG Select

R -

Puc. 1

[TpubGop rotoB k padore.

IHopsinok padoTsl ¢ MPpUOGOPOM

Pabora ¢ mpubopom 3axirodaercsi B pPABHOMEPHOM OCMOTPE € €r0 TTOMOIIBIO
IIPOBEPSEMOTO MTOMEIIECHUS.

Jlnst oOHapyxeHusi BUJCOKaMepbl HEOOXOJMMO HAaXOAUTHCA B TOM MECTE,

KOTOPOC MMPCAIIOJIOKUTCIIBHO ABJIACTCA 00BEKTOM CKPBITOT'O BI/II[GOHa6JIIOI[eHI/I$I.



Eciau XoauTh MO MOMEMIEHUIO U MPOCTO OCMATPUBATh MHTEPHLEP depe3 «ONTHK-2»,
KaMmepa MOKeT ObITh He OOHapY KeHa.

Hanpumep, ecnu npenmnosiaraercss BEAEHUE CKPBITOTO BUIACOKOHTPOJIS CTOIA
PYKOBOJMTENS, HEOOXOAMMO CECTh B KPECJIO PYKOBOJUTENS U BECTH MOUCK UMEHHO C
9TOMN TOUYKH.

[Ipu oOHapyxeHHH OJMKYIOIIEro TOYEHYHOIO MsTHA HEOOXOJUMO OCMOTPETh
3TO MECTO C OJIU3KOTO PACCTOSIHUS U ONPEIETUTh UCTOUHUK OJIMKA.

OcHOBHOI pexxuM padboThl MpUOOpa — HENPEPbIBHBIA. MIMIYJIbCHBIN pexuM
SBJIIETCS. JTOTIOJIHUTEIBHBIM U HCIIOJIb3YETCS MPH NPOBEpPKE B OOBIYHON CBETOBOM
oOctaHoBke. B  3aTeMHEHHOM TIOMEUIEHHMM PEKOMEHIYETCS  HCI0JIb30BATh

HEIPEPBIBHBIN PEKHUM.

Ha puc. 2 nokaszan npumep BbISIBICHHOW BUACOKAMEPHI

Puc. 2 - IIpumep BbISIBIICHUS] BUJIEOKAMEPBI

PexoMeHAa1lUM 110 MOUCKY CKPBITBIX KaMep

OCHOBHBIM MpPaBWJIOM TpU OOHAPYKEHUU CKPBITBIX Kamep SBISETCS
HEOOXOIUMOCTh HAaXOJUTHCSI B MECTE, KOTOPOE BEPOSATHEE BCEr0 MHTEPECYET JIMII,
YCTAaHOBUBLIMX Kamepy (WM MeXAy MpeArnojaraéMblM MECTOM YCTaHOBKH
BUJICOKAMEPBI U MECTOM CHEMKH).

BepostHee Bcero TakMMHM MECTaMU SBJISIIOTCS: MecTa paboThl (CTOJIBI C
CUSIIMMU 32 HUMU JIFOJIbMU), MECTA OT/bIXa (Kpeciia, JUBaHbl, KpoBaTu). B ciyuae
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€CJIM MHTEPEC MOXKET MPEJICTABIIATH, TTOCEIAJIO I TO WM WHOE JIUIO ITOMEIICHUE —
KaMmepa MOKET ObITh HAPABJICHHO Ha ABEPHOU MPOEM.

HeoOxoauMo y4YuThIBaTh, 4YTO BHACOKAMEP MOXKET OBITh HECKOJBKO.
OOGHapyxeHue OAHOW WM JBYX BHUICOKaMep He AT MpaBO CAeNaTh BBIBOJ, YTO
noMeIlIeHue mpoBepeHo. [ 3Toro HeoOX0AMMO MPOBEPUTH BCE MECTa, U3 KOTOPHIX
BO3MOYEH BUICOKOHTPOJIb.

Hanbonee ciiokeH TOMCK B IIOMCIICHHSX ¢ OOJBIIUM KOJWYECTBOM
OJIMKYIOMUX OOBEKTOB — OOJBIIIOE KOJIMYECTBO 3€pKayi, CTeKiIa U T.1. B ciydae
oOHapykeHHsI OJIMKa, MEIIAFOIIET0 OCMOTPY KaKOW-THO0 IMOBEPXHOCTH, HEOOXOAMMO
CMEHHUTH YTOJ TOJI KOTOPBIM OCMAaTPHBACTCS MOBEPXHOCTh. 3a4acTyl JOCTATOYHO
MIEPEMECTUTHCS Ha I1ar u 6JuK ucue3HeT. [Ipu 3ToM 01K OT 0OBEKTHBA OCTaHETCS.

Heo6xonumo mpu mpoBepKe MOMEIICHHN CTapaThCsi HE CTOSTh MO MPSIMBIM

YTJIOM K OJIUKYIOIIEH MTOBEPXHOCTH.

Buneokamepbl MOTyT OBITH YCTAaHOBJIEHBI B JIIOOYIO J€Tallb WHTEphEpA,
HOJIXOJSIIYIO JUISl TAKOW YCTAHOBKH. DTO MOXKET OBITH MOJIBECHOI MOTOJIOK, BUIEO-U

aynuoanmnaparypa, KapTHHbI, JeKOPATUBHbIEC YKPAIICHUS U T.I.

[Touck 3HAUMTETHLHO O0JIETYACTCS M SAPKOCTh BUIUMOTO TISITHA OT 3aCBETKHU
00BEKTHBA BO3pACTaCT, €CIU B TMOMEIICHWH HET MPSIMBIX COJMHEYHBIX Jydeil. Her
HEOOXOIMMOCTH «JIeJIaTh TEMHOTY» - JOCTATOYHO CO3/IaTh HOPMATBHYIO ISl paOOTHI
CBETOBYI0 00OcTaHOBKY. [Ipm HeoOXommmocTH MOXHO pabOTaTh M MPAKTUYECKH B
ctopoHy ComnHIla, HO TpPH STOM TIJja3 omeparopa CIOCOOEH pPa3IUYUTh MATHO

oOBekTHBa ¢ 1-2 METpOB.

JlaHHbIe pEKOMEHAIIMHU CITPaBEIUBHI IIPU PabOTE C JIIOOBIM 0OHAPYKUTETIEM
CKPBITBIX BHJIEOKaMep, padOTaOIMIMM MO MNPUHIUIY OOHAPYKEHHS ONMKYIOIIUX

00BEKTOB.

IIpaBuia TeXHUKHU 0€30MACHOCTH
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Buumanue! B npubope ycTaHOBIIEHBI CTEKJISIHHBIE ONTHYECKUE AJIEMEHTHl. B
ciyyae paz0ouTus JI000ro M3 HHUX 3ampellaercs SKCIulyatauus npudopa BO
n30exaHue NOJIy4eHHs TPABM.

He HaBomuTh BKIIIOYEHHYIO MOACBETKY Ha Iaza jtojed. KpaTkoBpeMeHHas
3acBeTKa a3 0e3omnacHa.

W30erath nomnasaHus NpsiIMbIX COJIHEUHBIX JIydel U Harpesa npuoopa.

He pa36upats u He Gpocatb nmpuodop.

He octaBnsath Ha jyMTenbHOE BpEMsl 1MOJ] BO3JACHCTBUEM HUBKUX TEMIIEpATyp —
npuOop npenHa3HaueH JJid paboThl B OOBIYHBIX MOMEIICHUSX MPU TEMIIEpAType OT
+5 no +40 rpagycos Llenbcus

JUia  4YuCTKM  3arpsA3HEHHON ONTHKU  HCIHOJB3YHTE TOJBKO  cal(eTKu,

MPCAHA3HAYCHHBIC IJISA IIPOTUPKU OIITHYCCKHUX YCTpOﬁCTB.

2. 3apanue.

1) ITpousBecT BU3yaJIbHBIM OCMOTP 3aIUIIAEMOTO TOMEIICHUSI.

- pe3ynbTaT (KOI-BO B/Kamep);

2) [IpousBecTr OCMOTP MOMEIICHHUSI C TIOMOIIIBIO
npodeccoHaTbHOTO OOHAPYKUTENSI CKPBITHIX BUuAeokamep « ONTUK.
- pe3yabTar (KOoJ-BO B/KaMep);

3) Oto6pa3uTh pe3ybTaThl OCMOTPA Ha CXEME UCCIEAYEMOT0 MOMEIICHUSI.

— i H —

4) CnenaThb BBIBOJIBI.

5) OTBETUTH HAa BOIPOCHI.

12



5. Copep:xanue oT4éTa u ero ¢gopma

OTy€T BBIMOJHICTCS KAXKIBIM CTYACHTOM WHAWBUIyalbHO. Pabora
JO0JKHA ObITh 0)opMIIEHA B AJIEKTPOHHOM BHje B (opmate .doc U pacreyarana

Ha jcTax popmara A4.

Ha tuTynbHOM JMCTE YKa3bIBalOTCS: HAUMEHOBAHHUE YUYEOHOTO YUPEKICHUS,
HAaUMEHOBAHUE JIUCIUIUIMHBI, Ha3BaHWE U HOMEpP pabOThl, BapUaHT, BBITIOJTHUII:

damunus, ums, 0OTYECTBO, CTYACHTA, Kypc, TpyMa, npoBepui: npenoaasarens OHO.

6. Boripochl 1)1 CAMOKOHTPOJIS:

1) mo kakoMy NpUHIUIY paboTaeT OOHAPYKUTEINb?
2) KakoBa JIaJbHOCTh OOHAPYX)EHUs Tprudopa?

3) npu KakuX yCJIOBHSIX 00JIeT4aeTcsi IOUCK CKPBITHIX BUACOKamMep?

JladbopaTopHas padora Ne 2
Tema: KauecTBeHHasi OLIeHKA YTEYKH pedeBOoil MH(OPMALIMH 110
AKYCTHYECKOMY KaHAJIy ¢ IOMOIUbI0O MHOTOQYHKIIMOHAJIBbHOT0 TOMCKOBOI0

npudopa «Cnaiiep»

Heas JadopaToOpHOro NPAKTHKYMAa: OTPaOOTKAa HABBIKOB IMPOBEICHUS
UCCJIEIOBAHUN TIO BBIABICHUIO YTEUYKH peueBOM MHGPOPMAIMH IO aKyCTHUYECKOMY
KaHaly.

3anaum J1adDOPATOPHOIrO NMPAKTHKYMA:

- U3y4HTh MIOMCKOBOE 000PYI0BaHKE U TPUOOPECTH HABBIKU paOOThI C HUM;

- 3aKPENUTh 3HAHUE CYIIECTBYIONMICH METOANKH MPOBEICHHS Kau€CTBEHHOMN
OIICHKU yTEUKH peueBOi MHGOPMAIINH 110 aKyCTUIECKUM KaHaJIaM;

- 0TpaboTaTh HaBBIKHM MPAKTHYECKOTO MPUMEHECHHS METOIUKH KaYeCTBEHHOM

OIICHKU yTEUKH peueBOi MHPOPMAIINH 110 aKyCTUIECKUM KaHAJIaM.

13



1. Teopus.

JIJ1st KaueCTBEHHOTO PEIIeHUs 3a]1a4 aTTECTAIMOHHBIX UCTIHITAHUN HEOOXOIUMO
o0nazgaTh TEOPETUYECKMMM 3HAHUSMH B Pa3HBIX O0JACTSIX HAyKH — aKyCTHKU U
BUOPOAKyCTUKH, CIIEKTPAJIBLHOIO aHalii3a, aHTEHHO-(PUJIEPHBIX YCTPOUCTB, 3aKOHOB
pacrpocTpaHeHHUs 3JIEKTPOMArHUTHBIX KoJieOaHWI, HOPMATUBHO-TIPABOBBIX aKTOB U
PYKOBOJSIIMX JOKYMEHTOB MO 3alUTE BbIJCICHHBIX IOMENICHUA U CPEJICTB
BBIYMCIIUTEIBHON TEXHUKH, METpojoruu u T.1. Kpome Toro, cneudamuct 1o
aTTecTaliii  OOBEKTOB MH(MOpPMATH3alMU JOJDKEH 00JaJaTh YMEHUAMH U
NPAaKTUYECKMMH HAaBBIKAMU NPHUMEHEHHUS WHCTPYMEHTAIBHBIX CPEIACTB KOHTPOJIA
3aIUIIEHHOCTH WH(GOpPMAIlMKU, HAaBBIKAMHM MCIOJIb30BAHUS CHEIUATU3UPOBAHHBIX
CpPEACTB CETEBOIO M CHUCTEMHOIO CKAaHHPOBAHUS, YCTAHOBKH, HACTPOUKH H
aIMUHUCTPUPOBAHUSA CPEJCTB 3allUThl HWH(OpMaIuu, HaBBIKAMH paldOTBHl ¢
KOHTPOJIBHO U3MEPUTEIIBHOM aIlaparypor, HaBBIKAMHU MPOBEIACHHUS WU3MEPEHUN U
T.IL.

K OCHOBHBIM yrpo3am 0€30MacHOCTH 3alllUIaeMON HH(POPMAIIMU OTHOCATCS:
HECaHKIIMOHUPOBAHHOE paCIpOCTpaHEHUE CBeAeHUN (yTeuka wuHOOpMaLMKM) W
HECAaHKIIMOHUPOBAHHOE LIEJICHANIPABICHHOE WUJIM HENPEIHAMEPEHHOE BO3/ICHCTBUE HA
uHGOPMAIIIIO UIH €€ HOCUTEb.

JocTtyn k 3amuniaeMoi UHpOpMauy ¢ NPUMEHEHUEM TEXHUYECKUX CPEJICTB
pa3BEIKM YacTO HAa3bIBAIOT TEXHUYECKMM KaHAJIOM yTE€Ykd HHGOpMalUM, MOJ
KOTOPBIM TOHUMAIOT COBOKYITHOCTh OOBEKTa Pa3Be/IKM, HA KOTOPOM 0OpabdaThIBaeTCs
3amuiaeMas nHpopManus, cpebl pacpocTpaHeHus: MHOOPMAITMOHHBIX CUTHAJIOB U
TexHuueckoro cpeactBa passeaku (TCP), ¢ moMomp0 KOTOPOro perucTpupyroTCs,
U3MEPSIOTCS U aHATU3UPYIOTCS TIePEXBATHIBAEMbIE CUTHAJIBI.

[log akyctuueckoit wuHpoOpMaleil OOBIYHO TMOHUMaeTca HUHMOpMaIus,
HOCUTEJISIMA KOTOPOW SIBIIIOTCA aKyCTHUeCKHMe CUTrHaibl. B ToM ciywae, eciu
UCTOYHUKOM  MHGOpMAIMK  SIBISIETCS ~ 4YeJOBeYecKass peyb, aKyCTHYecKas
uH(popMaIsl Ha3bIBaeTCS pedeBOil. [lepBUYHBIME HWCTOYHHKAMHU aKyCTHYECKHX

CHUTHAJIOB SIBIISIIOTCS MEXaHUUYECKHE KoeOaTeIbHbIC CUCTCMBI, HAIIPUMCPD OPraHbl
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peYr YeJoBeKa, a BTOPUYHBIMH — MTpeoOpa3oBaTeIN pa3IMuHOTO TUIIA, HATIPUMED,
TPOMKOTOBOPHUTEIH.

B akycTHuecKknx M3MEpPEHHSX B KauyeCTBE M3MEPSIeMON BEIMUYMHBI HanOolee
4acTO HMCMOJB3YETCs 3BYKOBOE JlaBlieHHue L. 3ByKOBOE JaBJICHHUE - 3TO M30BITOYHOE
JaBJICHNEe, BO3HUKAIOIEE B YIPYTOi cpele Mpu MPOXOXKIACHUH Yepe3 Hee 3BYKOBOU
BOJNIHBL. Eciii B KadecTBe YIpyroil cpeapl paccMaTpuBaTh BO3AYIIHYHO CpELy, TO
3BYKOBOE€ JaBJICHHE - OTO CpPEIHEKBAIpPaTUYECKOE OTKJIOHEHHE JaBIICHUS
OTHOCUTENILHO aTMOc(epHOro JaByieHus (puc. 2.1).

A,ﬂaEsneH ve P(t)

Po=1 atm.
unu

Po=10° Ma

Bpemsa t

Puc. 2.1. I3MeHenune naBiieHre B BO3AYLIHOM Cpejie IPU BOZHUKHOBEHHMU 3BYKa

t

1 z
L= |=| (Pi)—T5)%dt
Ty

OOBIYHO TIPU MPOBEACHUM U3MEPEHUN BpeMsi MHTerpupoBanus T cocTaBisieT
30-60c u 6onee.

Jlnst oOcyxaeHus uWHPOpMAIIMU OTPaHUYEHHOTO JOCTyna (COBEIIaHUMH,
oOcyx1eHuit, KoHpEepeHIM, NMEepPeroBOpoB M T.M.) MCIOIb3YIOTCS CHEIUaTbHbIC
nomenieHust (CiykeOHble KaOWHEThl, aKTOBBIC 3ajbl, KOH(pEpEeHI-3aJibl U T.1.),

KOTOPBIC HA3bIBAKOTCS 3awuujaemvimu nomeweruimu (311).
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[TepexBat peueBoil uHGpopmanuu u3 311 BO3MOKEH M0 aKyCTHYECKOMY, KaHAITy

C NPUMEHEHUEM PA3JINYHbIX TEXHUYECKUX CPEACTB AKYCTUUECKOU PAa3BEAKH, K

KOTOPBIM OTHOCSTCS HarnpaBlieHHbIE MUKPOQOHBI (cM. Tad. 2.1).

Taomuna 2.1.

[ToTennuanbHbIe TEXHUYECKUE KAHAIIBI YTEYKU PEUCBOM MHPOpMAIIUU

I exHu4ieckue

CrennanbHble TEXHUYECKHE CPENICTBA PEUCBOM Pa3BENIKH,
KaHaJlbl yTEYKH

UCIIOJIb3yeMbIe JUIsl epexBata nHpopMaIuu

uHdopmauu
* HarmpaBJeHHBbIC MUKPO(DOHBI, YCTAHOBICHHBIC B
OJIM3IeXKAIINX CTPOCHUSX U TPAHCIIOPTHBIX
CpeACcTBaxX, HaXOAsIuXcs 3a rpanuieit K3;
* CHelualbHbIe BHICOKOYYBCTBUTEIIbHBIE MUKPO(DOHBI
AKYCTUYECKHI

YCTaHOBJICHHBIE B BO3TyXOBOJaX WU B CMEXHBIX
(duepe3 11enu, OKHa,
MTOMEIICHHSX, TTPUHAICHKAIINX JPYTUM

IBEPH,
OpraHu3alusaIM (HeCAHKYUOHUPOBAHHOE
TE€XHOJOTUYECKUE
yenreHanpaesienHoe NPoCIyuusanue).
IIPOEMBI,
* IpOCIYLIMBAHKWE pa3roBopoB, Beayuuxcs B 311, 0e3
BEHTUJISIIUOHHBIE

MPUMEHEHUS TEXHUYECKUX CPEACTB TOCTOPOHHUMH
KaHaJbl U T.1.)
JuamMu (MOCETUTETSIMU, TEXHUYECKUM
MIEPCOHAJIOM), TIPH X HAXOXKJIEHUU B KOPUAOPaAX H
cMmexHbIX ¢ 311 (Henpeonamepennoe

npoCIYUUBanue).

N3 npakTuueckux cooOpakeHUt MOKET OBITh YCTAHOBJIEHA HEKOTOpasl IIKajia
OIICHOK Ka4eCTBa MEePEXBAYCHHOTO PEYEBOTO COOOIICHUS:

1) TlepexBaueHHOE pEUYEBOE COOOIIECHHUE COJIEPKUT KOJUUYECTBO MPABUILHO
MOHATBIX CJIOB, JIOCTATOYHOE JUISI COCTABIICHUS TOJIPOOHOM CIPaBKH O COACpPIKAHWUU

NepeXBaYE€HHOI0 pa3roBopa.

16



2) IlepexBaueHHOE pedeBOE COOOIEHHE COJACPKUT KOJUUYECTBO MPABUIBHO
MOHSATBIX CJIOB, IOCTATOYHOE TOJBKO JJISI COCTABIICHUS KPATKOU CIIPaBKU-aHHOTAIIHH,
oTpaxkaroled MpeaMer, MnpodiieMy, Ielb M OOIIMA CMBICI TEPEXBAUYEHHOTO
pasrosopa.

3) IlepexBaueHHOE peUeBOE COOOIIEHHUE COASPIKUT OTICIbHBIC ITPABHIIBHO
MOHSATHIC CJIOBA, MO3BOJIAIONINE YCTAHOBUTH MIPEIMET Pa3roBOpa.

4) Ilpu npocnymuBanuy POHOTPaMMBI IEPEXBAYCHHOTO PEUEBOTO COOOIICHUS
BO3MOXXHO YCTAaHOBUTH (DaKT HAJIWYUS pPEUYH, HO HEIb3sd YCTAaHOBUTH TMPEIMET
pasrosopa.

5) IIpu npocaymmBanuu (pOHOrpaMMbl IEPEXBAUYEHHOTO PEUYEBOTO COOOIIECHNUS
HEBO3MOXHO YCTAaHOBUTH (DaKT HAIMYUS PEUU.

[IpakTryeckuii OMBIT MOKA3bIBAET, YTO COCTABJICHHE MOJAPOOHOM CIpPaBKU O
COJIepKaHUM  TIEPEXBAUYCHHOTO  pasroBOpa  HEBO3MOXKHO  TIPU  CIOBECHOU
pazoopunBoctu Menee 70 — 80 %, a kpaTKOW CIpaBKU-aHHOTALUM — MPU CIOBECHOM
pazoopuuBoctu meHee 40 — 60 %. IIpu cioBecHol pazdbopuuBoctu menee 20 — 40 %
3HAUUTEIBFHO 3aTPYJIHEHO YCTAaHOBJICHHE JakKe MpeIMeTa BeAyLIErocs pa3roBopa, a
npu ciaoBecHoU pazbopuuBocTu MeHee 10 — 20 % — 3TO MpaKTUYECKU HEBO3MOXKHO.
[Ipu cnosecHoit pazdbopuuBoctu Menee 10 % 3HaUUTETHHO 3aTPYIHEHO OMPEICIICHNE

B IIEPEXBAYEHHOM COOOIICHUH MPU3HAKOB PEUHU.

2. Meroauka BpI0Opa KOHTPOJBHBIX TOYEK

Metonuku BbIOOpa KOHTPOJIBHBIX TOYEK JUIsl MPOBEACHUS W3MEpPEHUN He
CYILLIECTBYET, OJIHAKO II0 MHOTOJIETHEMY OIBITY OPraHU3allH, BBINOJIHAIOLIEH
CHeIUalbHBIE HWCCJIEAOBAHMS, MOXHO CHOPMYIUPOBATh CIEAYIOMIHE O00Iue
pekoMeHnaanuu. byaem cuurare, 4TO CpEACTBA AKTUBHOM 3aILIUThI OTCYTCTBYIOT.

Ha BepTUKalIbHBIX OrPaXKIAIONIMX KOHCTPYKIUSAX (CTEHBI, OKHA, JBEpHU)
koHTposibHbIe TOouku (KT) pasmemarorcs Ha Beicore H=1,5m. Ha xaxnubie aBa
IIOTOHHBIX METPAa CTEHbl HAMEYAETCSA OJHA KOHTPOJIbHAsA TOYKAa, HA JBEPH - OJIHA

KOHTPOJIbHAS TOYKA, HA KXY (PpaMyry OKHa - OJTHa KOHTPOJIbHAs TOYKA.

17



M | M

KT4 KT5

it e e e

m=1.5H

Pucynok 2.2 - Pazmemenne KT Ha BepTUKaJIBHBIX OIpaKJAOMINX KOHCTPYKIMAX

Ipumevanue: Ilpu HanMuuu TpemIMH W M3rMOOB CTEH, BBICTABIAIOTCS

AOINOJIHHUTCIIbHBIC KOHTPOJBbHBIC TOYKH JJI YCTPAHCHUS YTCUKU.

KOHTpOJ'IBHBIC TOYKM OJIsI HNPOBCACHHUA AKYCTHYCCKHX I/ISMepeHI/Iﬁ HaME4aroTCsa B

LOCHTPC KaXXJI0M1 IMOBEPXHOCTH OKOHHOI'O OCTCKIICHHA.

Pucynok 2.3 - Pa3menieHrne KOHTPOJIBHBIX TOYEK Ha TOBEPXHOCTH OKOHHOTO

OCTEKJICHHUS I aKyCTUYECKUX N3MEPEHUN

[Tpu npoBeneHNN aKyCTHYECKHX HCCIEIOBAaHUI B BO3IyXOBOJIE, MUKPO(OH yIs
YCTaHAaBIMBAETCS B HEMOCPEACTBEHHOM OMM30CcTH OT Onmkailliero BbIXOoAa

BO3AYXOBOJd U3 3allIMIIACMOI'0 ITOMCIICHMA.
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PI/ICYHOK 2.4 - PaBMeHIeHI/Ie TOUYCK BbIXOJa AJIA aKYCTHYCCKHX I/ISMepeHI/Iﬁ Ha

BO3QyX0OBOJAaX

Ha ropu3oHTaNbHBIX OTrpakAar0MIMX KOHCTPYKUMIX (MEPEKPHITUAX) HA KaK/Ible

2M HaMmeyaeTcs OJlHa KOHTPOJIbHAA TOYKaA. Ecan IICPCKPBITUC COCTOUT U3 IINIUT, TO

MCCTa Pa3MCIICHUA KT OIIPCACIIAIOTCA HAa IIPUMBIKAHUAX IIJIAT.
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Pucynok 2.5 - Pa3mMmenieHue KOHTPOJIBHBIX TOYEK Ha TOPU30HTAIBHBIX

KOHCTPYKLMSAX JIJIs1 aKyCTUUECKUX U3MEPEHUI

MecTomnonoxxeHne KOHTPOJIbHBIX TOYEK OTOoOpa)kaeTcs Ha IUIaH-CXEMe
UCCIIEyEMOT0 TOMEIICHUS. YTBEPKACHHON CHUCTEMbl 0003HAUYEHHs KOHTPOJBHBIX
TOYEK HE CyLIECTBYeT. PekomMeHayeTcs caeAy ol BapuanT 0003HAUYCHUS:

- [lepBbie nBe-Tpu OYKBBI (IUPPBI) — OOBEKT U3MEPEHUI

(orpaxkgaroiasi KOHCTPYKUMS, HHKEHEPHO-TEXHUYECKOE CPEICTBO);

- A —akycTtuueckue uMepeHus, B - BUOpaIoHHbIe U3MEpEHUs;

- _nudpa — HOMEp KOHTPOJIBHOMN TOUYKH.

Hanpumep, Ct4_ A 4 03HadaeT — KOHTPOJIbHAS TOYKA Ha cTeHe Ned4 B KOTO-poi

IMPOBOJATCA aKyCTUUCCKUC NU3MCPCHUS, HOMED KOHTpOJ'IBHOfI TOYKHU «4».

2.3 UHCcTpyMeHTAJIbHOE HCCJIeIOBAHNE

KauecTBeHHYI0 OIIEHKY YTE€UYKHM peueBOM HHGPOPMALMH IO aKyCTHUYECKHUM
KaHajiaM Oy/JieM OCYUIECTBISATh C MOMOIIbI0 MHOTO(YHKIIMOHAIILHOTO MOMCKOBOIO
npubopa «Craitaep».

Onucanue nouckoBoro npudopa «Cuaiaep».

OpFaHBI YHpaBJICHUA U HHAWKAIIUH.
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PucyHnok 2.6 — MHOroyHKIIMOHaIBHBINA TOMCKOBOM npubop «Craiinep» (auieBas

4JacTh).

Pucynok 2.7 — MHOTO()yHKIITMOHATBHBIN TOMCKOBOM npudop «Crnanaep» (BU C

npaBoro 00ka).

Pucynok 2.8 — MHOTO(YHKITMOHATIbHBIN TOUCKOBOM npubop «Cranaepy» (BUx C

JeBoro 0oka ).
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Pucynok 2.9 — MmHOTO(YHKITMOHATBHBIN TOMCKOBOM pudop «Cranaep» (BU
CBEPXY).
Onucanue 0003HaUYEHUI:
1 — Aucnueit.
2 - MHoro(yHKIMOHaIbHAs KJIaBHATYpa.
3 - TymOnep BKITIOUEHUS/BBIKIIIOUESHUSI IPUOOpa.
4 - PazpeM i1 MOJKIIFOUEHUS 3apsSIAHOTO YCTPOKCTBA.
5 - Pazbem s nogkiroueHrnss BY aHTEHHBL.
6 - MHOTO(yHKIIMOHAJIBHBIN pa3beM ISl OAKITIOUEHUS TaTYUKOB.
7 - PazbpeM JU1s NOJKJIFOUYECHUS HAYIIHUKOB.

B pexume aKkyCTHYECKOT0 MPUEMHHUKA TPUOOP MO3BOJISIET OLICHUTh

BEPOSATHOCTh YTEUKH UH()OPMALIUU IO aKyCTUYECKOMY KaHaIy.

[Ipy moaxIO4eHUH aKyCTHYECKOTO JIaT4yMKa K COOTBETCTBYIOIEMY pa3bemMy
npubopa U BKIIOUEHUH MPUOOpa, YCTPOUCTBO aBTOMATUYECKU MEPEXOJUT B JaHHBIN

PEXKUM pabOTHI.

B JaHHOM PCKHUME €CTb BOBMOKHOCTDb UCIIOJIb30BATh OAWH U3 ABYX PCKUMOB

OTOOPaKEHUSI CUTHAJA - OCIMIUIOTpad Uiu CIEKTPOAHAIU3ATOpP.

B pexume oToOpakeHHs «ocimuiorpad» pearin3oBaHa BO3MOKHOCTh

YCTaHOBKH 3HAYCHUM YYBCTBUTCIIbHOCTH N YCTAHOBKH AJIUTCIBbHOCTH PAa3BCPTKH.
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3. BoisiBiIeHMEe yTeYeK MH(OpPMaluM MO0 aKyCTHYECKOMY KaHAJy, ¢ MOMOLIbIO
MHOTOpYHKIMOHAJBHOTO MNOMCKOBOro mpubopa «Cnainep». Ilopsimok
BbINOJIHEHUS Pa0OThI.

B ayauTopuu ycTaHOBIIGHAa MeUa CUCTEMA, TIOITOMY OyIeT MPOU3BOIUTCS
KaueCTBEHHAsl OLICHKA yTeUEK Il MCTOYHUKA 3BYKa cO 3ByKoycuiieHueMm (84 J10).

1)  IIpucoenunuts Kk NpuOOPY aKyCTUUECKUN JATUHK;

Pucynok 2.10 — akyCTUYECKHI TaTUUK.

2)  BxIIOYNTH UCTOYHMK 3ByKa BHYTPU IPOBEPSIEMOIO TOMEILEHUSI.

3)  BxirounTs mpuOop KHOMKOM 2, MEPeKITFOYNB KHONKY nTuTanus ¢ 0 Ha 1.
[Tpubop aBTOMATUYECKHU MEPENUIET B COOTBETCTBYIOIINI TaTUUKY PEKUM PaOOTHI;

4)  Ilpu HEOOXOAMMOCTHU BBIOPATH PEXKUM CHEKTPATBHOTO OTOOpAXKEHUS
yJIaBJIMBAEMOTr0 CUTHaIa KHOMKOW Fm/Am;

5)  Mukpo¢oH HanpaBUTh Ha BEIOPAHHYIO TOUKY KaK ITOKA3aHO HA CXEME

puc. 2.11.
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Pucynok 2.11 - BeIsiBlieHHE aKyCTUYECKUX YTeUeK HH(OpPMALIUU C

MOMOILBIO MHOTO(YHKIIMOHAIBHOT'O MOMCKOBOTO Npudopa «Cranaep»

6)  Ha PACCTOSHUHU B MOJYMETpE I KaXKI0H KOHTPOJIBHON TOUKU

OOCHHUTD IMPOXOXKACHNUC PCUCBOI'O CUI'HaJIa.

4. 3aganus no padore:

1) U3yuuTh TeOpeTHUECKUd MaTepua, JaHHbII B padoTe.

2) OnpenenuTb KOJIMYECTBO KOHTPOJIBHBIX TOUEK U MTOKA3aTh HA pa3BEPTKE
NOMEIIEHHS] MECTA UX YCTAHOBKHU MO METOJUKE MPEAHAMEPEHHOTO MPOCITYIIIMBAHUS.

3) IIpousBecTr KAYECTBEHHYIO OICHKY YTEUKU MH(DOPMAITUH IJI IOMEIICHUS B
KOHTPOJIbHBIX TOYKAX C IMMOMOIIBIO MOUCKOBOTO Mpudopa «Cranaepy.

4) Pe3ynpTaThl aKyCTHYECKOI'O HCCIEAOBAHMS, MOIYYEHHBIE B XOJE

oOcnenoBaHus 3aHecTy B Tabnuiry 2.2. Jljig BceX KOHTPOJIbHBIX TOYEK OTMETUTD «+»

npoxoxaeHue curana Lo+ u pazdopuuBoctu peun (W).

Tabnuua 2.2 Pe3ynbpraThl akycTuueckux uccnegopanuii 6e3 CA3 (mpumep)
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O6LeKT KT Curnan Paz6opunBocTh peun
Lc+mi W
Okno 1 1 1
Oxno 1_2¢ 2
Oxno 1 3¢ 3
Oxno 2 1 4
Oxkno2_2¢ 5
Oxno2 3¢ 6
JBeps 1 7
JIBepb 2 8
Crena 1 9
Crena 1 10
Crena 1 11
Crena 1 12
Crena 2 13
Crena 2 14
Crtena 2 15
Crtena 2 16
Crtena 2 17
[TepexpsiTue 18
MOTOJIKA
[TepexpsbiTue 19
noJa

5) OneHnTh pe3ysbTaThl O0OCIENOBAaHHS TYTEM BBISABICHUS MECT YTEUYKH
uHpopMaMK 10 aKyCTHYECKOMY KaHaly | ONpPEACICHHS MECT HaWIydIlero
MPOXOXKICHHUS aKyCTUYECKOI0 CUTHAJIA.

6) CnenaTh BBIBOIBI.

7) OTBETUTH HA BOMPOCHI.
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Bonpocsl 1151 CAMOKOHTPOJIS:
1) Kakue TexHu4YecKue CpeicTBa MOTYT UCIIOIb30BATHCS 3I0YMBIIITICHHUKOM IS
BEJICHUS aKyCTUUYECKOM peueBOM pa3BelIKU MO aKyCTUYECKOMY KaHally YTEUKHU?
2) Kakoii moka3zareib onpeAesicH B KaueCTBE HOPMHUPYEMOTO:
a) CnoroBas pa300pYuBOCTb peun’?
b) CrnoBecHas pa360p4UMBOCTh peyn?
c) @opMaHTHas pa300PUMUBOCTb peun?

3) JlaiiTe onpeneneHue CIOBECHON pa300PUMBOCTH PEYUH.

JlaGopaTopHasi pabora Ne 3.
Tema: «KayecTBeHHasi OLIEHKA YTEYKH peyeBoil HHGoOpManuu
10 BUOPOAKYCTHYECKOMY KAHAJIY C IIOMOIIbIO

MHOTO(yHKIMOHAJBLHOI0 MOUCKOBOIro npudopa «Cnamaep»»

Hear JadopaTOpHOr0o MNPAKTHKYMAa: OTpaOOTKAa HABBIKOB IPOBEJCHUS
U3MEPEHUN 1O BBIABICHUIO BHOPOAKYCTHUYECKMX KAaHAJOB YyTEUYKH PEUeBOU
uHpopManmm.

3agaum Ja00paTOPHOrO NPAKTUKYMA:

- I3yYUTh MMOMCKOBOE 000PYI0BAaHUE U TIPUOOPECTH HABBIKM PAOOTHI C HUM;

- 3aKPENUTh 3HAHUE CYUIECTBYIONIEH METOANKH MPOBEICHHS KaueCTBEHHOMN
OIICHKU yTEUKH peueBOi MHGOPMAIINH 10 BUOPOAKYCTHUECKUM KaHaJaMm;

- 0TpaboTaTh HaBBIKHM MPAKTHYECKOTO MPUMEHEHHS METOJIMKH Ka4eCTBEHHOM
OIICHKH YTEUKHU peueBOi MH(GOpMALIUU 110 BUOPOAKYCTHUECKUM KaHaJaM.

1. Teopus.

IlepexBar peueBoit uHpopmanuu u3 311 BO3MOXKEH 1O BUOpaAIMOHHOMY,
ONTHKORJIEKTPOHHOMY (JIa3€pHOMY) M JIPYTUM KaHajlaM C MPUMEHEHHEM Pa3InYHBIX
TEXHUYECKUX CPEJICTB aKyCTUYECKOW pa3BElIKM, K KOTOPHIM OTHOCSTCSI J1a3€pHBIE

aKyCTHYECKHE CPEACTBA Pa3BEIKH, aKCEIEPOMETPHI T.1. (cM. Tadi. 3.1.).
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OcCOOEHHOCTBIO  aKyCTHMUECKOW pa3BelKd SBISETCA TO, 4YTO AaHAIU3
NEepPEeXBAYEHHOW C TOMOINbID TEXHUYECKUX CPEACTB pa3BeaKud HUHopMaimm
IPOU3BOAUT 4YesoBeK. [loaToMy B KauecTBe HOPMATHBHOTO TOKa3aTessl OICHKU
apextuBHOCTH 3amuThl 3I1 OT yTeuku pedeBor HHPOpPMAIUU TI0 TEXHUUYECKUM
KaHajlaM 4acTo (HO HE BCErjia) UCIOJIb3yeTCsl CIIOBEeCHas pa300opuuBOCTh peun W,
M0/ KOTOPOM MOHMMAETCS OTHOCUTEIHbHOE KOJUYECTBO (B MPOILIEHTAX) MPaBUIBHO
MOHSTHIX YEJIOBEKOM CJIOB, MEPEXBAYCHHBIX (3apETUCTPUPOBAHHBIX) CPEICTBOM
pa3BEIKH.

Kpurepun »dPekTMBHOCTH 3aluThl pedyeBOdl HH(POpMAIMM BO MHOI'OM
3aBUCAT OT ILIEJIEH, MpeciieNyeMbIX MPU OpPraHU3aldM 3allUThl, HAIPUMEP: CKPBIThH
CMBICIIOBOE COJIEp’)KaHHUE BEIYIEroCsl Pa3roBopa, CKPBITh TEMATHUKY BEAYLIErocs

pas3roBOpa MM CKPBITH caM (PaKT BEJEHUS TEPETOBOPOB.

Tabauma 3.1.

[ToTeHnmanbHbIC TEXHUUECKHE KaHAIBI YTEUKH peueBoi HHGOpPMAIUU
Texnunueckue

CnenuanbHble TEXHUUECKUE CPEJICTBA PEUEBOM pa3BEAKH,
KaHaJIbl yTCUKU
UCIIOJIb3YEMBIE IS TIepexBaTa HHPOpMaIuu
uH(popmauu
*  DekmpoHHble CMmemoCcKonbl, yCTAHOBIICHHBIC B
CMEXKHBIX TOMEIICHUSX, TPUHAJICKAIIUX APYTUM
BuOpanuonnsiit OpraHu3aLUsIM;

(uepe3 *  3JIeKMPOHHbIE YCMPOUCMBA Nepexeama peuesou
OTPaXKIAIOIIINE UHMopmayuu ¢ 0amuyuKamu KOHMAaKmHo20 mund,
KOHCTPYKIIUH, YCTAHOBJICHHbIC HA MHKEHEPHO-TEXHUUECKHUE

TPyOBl HH)XEHEPHBIX KOMMYHUKAIMIX (TpyObl BOJOCHAOKEHNUS,
KOMMYHUKAIUN U OTOILJICHHUSI, KaHAJIM3aI[u1, BO3IYXOBO/bI U T.I1.) U
T.J.) BHEITHUX OTPXAAIOMIMX KOHCTPYKIHUSIX (CTCHBI,
MOTOJIKH, TIOJIbI, ABEPU, OKOHHBIE pambl U T.11.) 311,
MIPY YCIOBUM HEKOHTPOJIMPYEMOTO JIOCTYIIA K HUM
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TexHuueckue
CrennanibHble TEXHUYECKHE CPEACTBA PEUECBOM Pa3BEAKH,
KaHaJIbl yTEYKH

UCIIOJIb3YEMbIe IS epexBaTa HHPOpMaIuu

uHpopMau

MMOCTOPOHHHUX JIUII.
ONTHUKO3JIEKTPOHHBI * JlazepHvie akycmuueckue cucmembsi,
i (uepe3 OKOHHbIE YCTaHOBJICHHBIE B OJIM3JICKALTUX CTPOCHUSIX,
CTEKJIA) HaxosAImuxcs 3a rpanunen K3.

2. MeToauka BbIOOpPa KOHTPOJIbHBIX TOYEK

Metonukn BbIOOpa KOHTPOJIBHBIX TOYEK Uil TMPOBEACHUS HW3MEpPEHUN He
CYLIECTBYET, OJHAKO II0 MHOTOJETHEMY OIIBITY OpraHU3alliy, BBITOJHSIOMIEH
CreuuaibHble HUCCIEAOBAHMS, MOXHO C(HOPMYJIUMpOBaTh CIEAYIOIIMEe O00Iue
pekoMeHaanuu. byieM cunurarh, 4TO CPEACTB AKTUBHOM 3AILUTBI OTCYTCTBYIOT.

Ha  ropu3oHTambHBIX U BEPTUKAIBHBIX  OJHOPOIHBIX  OIPAXKAAOLIUX
KOHCTPYKIUSAX (Kupruy, OETOH) Ha KaXIbIM KBajgpar 2Xx2M HamedaeTcsl OJHa
KOHTPOJIbHAsA TOYKA JUIsl IPOBEACHHUS BUOPALIMOHHBIX M3MEPEHUI Kak MOKa3aHO Ha

pucyHke 3.1.

(TN

KT1 : KT2

05 (o]

KT3

o

L I N A N N N

2M

KT4 : KT5

o 0

KT6

O

L e N N N TR
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Pucynok 3.1 - Pazmenienue KT Ha 0THOPOIHBIX TOPU30OHTAIBHBIX U BEPTUKAIBHBIX

OTPAXKIAKOIINX KOHCTPYKITUAX

Ecnu KOHCTpyKIMS HEOJAHOPOHAs (HAapuUMep, TUTMTHI MEPEKPBITHS) TO HA KaXIbie

ABa IIOT'OHHBIX MCTPa HCOIJHOPOJHOCTH HAMCYACTCA OAHA KOHTPOJIbHAA TOYKaA.

ZlMnuTta3 MNnutad lMNnuntab

L
=
0
s
-
Q
N

MNnutai

KT2 KT3 KT4

(o O

KTS

(o

g B R T BT T T T B B
L0 T R N R T R R T T )

KT6 KT8 KT9

(o O

KT10

0O

O3

LT T T T T T AT C AT T C T U e T ET T E T A T T [T

A A AT A

Pucynok 3.2 - Pa3menieHrne KOHTPOJIbHBIX TOYEK HA HEOJHOPOAHON MOBEPXHOCTH

Ilpumeyanue:

a) Ecimn nmeetcs ABCPL B CTCHEC, TO pa3MCTKa HAUYMHACTCA OT ABCPHU.

0) Ilpu cMeXHBIX TEPEKPHITUIX (OKHA, IBEPH) €CIM HE XBAaTAET PACCTOSHUS 2X2M,
pa3MeTKa pacCUUTHIBACTCS W3 OCTABIIETrOoCs paccTosiHus. JlomkHa OBITH OXBadeHa

BC IJI0IIaAb ITOBEPXHOCTH.

B) HpI/I HaJIM4YUKU TPCIOUH H U3ru00B CTCH, BBICTABJIAIOTCA OOIIOJTHUTCIBHBIC

KOHTPOJIBHBIC TOYKH AJIA BBIABJICHUA YTCUKH.
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PI/ICYHOK 33- PaSMGIHGHI/IG KOHTPOJIBHBIX TOYCK Ha ITIOBCPXHOCTH

OKOHHOT'O OCTCKJICHUA IJIA BI/I6paHI/IOHHLIX HBMCpCHI/Iﬁ

Pa3menienrie KOHTPOJIBHBIX TOYEK HA TOBEPXHOCTH OKOHHOTO OCTEKJICHUS
OCYIIECTBIISICTCSI HA OCHOBE TPaBHJIa - TIOBEPXHOCTH JICTUTCA HA YYaCTKH pa3MepoM
(0,3...0,4)x(0,3...0,4)M 1 B IEHTPE KAXKJIOTO y4acTKa HaMeuaeTcsi KOHTPOJIbHAsI TOUKa
JUTSI TIPOBEAICHUST BUOPAIIMOHHBIX M3MepeHuid. KOHTPOIbHBIE TOUKHU JIJIs1 TIPOBEICHUS
BUOPAITMOHHBIX HCCIICIOBAHUHN HA paMe HAMEYAIOTCS BOJIM3U Y3JI0B KPETUICHUS.

OOBEKTOM HCCIIETIOBAHUHN TaK JKE SBISIOTCS TPYOOIIPOBOIBI CUCTEMBI OTOTICHUS
U Jpyrue WHXXCHEpHble KOHCTPYKIMU. KOHTpOJBHBIE TOYKHM pacrojarath 3a
npeneraMy BBIICIICHHOTO MOMEIICHHUS Ha KOHCTPYKIUH B TOJYMETPE OT TPaHUIIBI

KOHTPOJUPYEMOM 30HBI.
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PI/ICYHOK 34 - PaSMGIHeHI/Ie KOHTPOJIBHBIX TOUCK HAa CUCTCMC OTOINIICHHA

J1s1 BUOPAIIMOHHBIX U3MEPEHUIN

3. Ilops10K BBINOJIHEHHUS PA0OOTHI.

KauecTBeHHas olieHKa yTeuku HHPOPMAIIUU TT0 BUOPOAKYCTUUECKOMY KaHaTy,

C TIOMOIIBI0 MHOTO(YHKITMOHAIBHOT'O MMOMCKOBOTO Mpubopa «Cranaep»

ecmoYyHUK

-

Tpyba

On‘IOﬁﬂE‘FI‘Uﬂ—\ |

)

Ozpaxdawijue KoHcmpykyuu

TR

[

1
LTl

a

}_ -BudpoanexkmpudecKui

bemottan
daaka

llpoBepraeMoe noMeljerue

frqueaﬁaauﬂamem

[ onoBHble MUKpogoHbI
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Pucynok 3.5 - BeisiBieHre BUOPOAKyCTUYECKUX YTeUEK HHPOPMALIUU C TOMOIIBIO

MHOTO(YHKIIMOHAJIBHOTO TTOMCKOBOTO npubopa «Craitaepy.

1) ITomecTuTe UCTOYHUK 3BYyKa BHYTPHU IMIPOBEPSEMOIO MOMEIICHUSI HA PACCTOSTHUN
OJIHOTO METpa OT MPOBEPSIEMBIX KOHCTPYKITUH.
2) Bo3pMute nouckoBbiil ipudop «Crnaitaepy.

3) noakIrOYnTe K IpuOOpy BUOPOAKYCTHUECKHUM TaTUUK (PUCYHOK — 3.6).

Pucynok 3.6 — Bubpoakyctuueckuii JaT4uK.

4. BKIIOYMTE rOJIOBHBIE MUKPO(GOHBI B COOTBETCTBYIOLIUN PA3BHEM.

5. Bxmouute npubop, nepexiitounB kHonky nutanus ¢ 0 Ha 1. [Ipubop

ABTOMAaTHU4YCCKH HCpCﬁHCT B COOTBCTCTBYIOHII/II\/JI JaTYUKY PCKHUM pa6OTBI.

3ananusa mo padore:

1) M3yuuth TeopeTudecKuii MaTepua, JaHHBIN B JabopaTopHOi padoTe.

2) Ha pa3BépTke IUIaHA MCCIEAYEMOTO0 NMOMEUIEHUS OTMETUTh BCE KOHTPOJIbHBIC
TOYKM JUISI KAYeCTBEHHOM OLIGHKM YTEYKM peueBoil  uHpopManuu 1O
BUOPOAKyCTUUECKOMY KaHaly.

3) IIpousBecTH Ka4eCTBEHHYIO OLIEHKY yTeUKH MH(GOpMaIUU Il TOMELICHUS B

BUOPOAKYCTUUECKHUX KOHTPOJIBHBIX TOYKaXx. 3aHectu pe3yJIbTaThl

BUOPOAKyCTUUECKOTO HUCCIIEIOBAHUSI, MTOJyYCHHBIE B X0J1¢ 00CIIeI0BaHuUs B TaOIUIY
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1. J1j1st BceX KOHTPOJIbHBIX TOYEK OTMETUTD «+» MPOXOXKIECHUE curHaia Lo+ U

pazbopuuBoctu peun (W).

Ta6nuna 3.1. Pe3ynbraTsl BUOpoakycTuueckux uccienoBanuii 6e3 CA3 (BapuaHT)

OBBLEKT KT Curnan Pa36op4ynBOCTE peun
L+ VY,
Oxno 1_1¢ 1
OxHo 1 2¢ 2
Oxno 1 3¢ 3
OxHo 2 1¢ 4
OxHO2 2¢ 5
OxHO2 3¢ 6
Beps 1 7
HBeps 2 8
Crena 1 9
Crena 1 10
Crena 1 11
Crena 1 12
Crena 2 13
Crena 2 14
Crena 2 15
Crena 2 16
Crena 2 17
[TepexpoiTre 18
NOTOJIKA
[lepexpoiTHe 19
noJsa
TpyOsI 20
OTOILICHMSI
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3)  OueHutb pe3ysbTaThl 00CIEIOBAaHUS NYTEM BBISBICHUS MECT YTEUKH
uHpOpMaIMU MO0 BUOPOAKyCTHUECKOMY KaHaJly M OIpPENEICHHUs] MECT HAWIy4dIlero
IPOXOK/IEHUSI CUTHAIA.

4) CnenaTh BBIBOJIBI.

3. Bonpocsl 11 CAMOKOHTPOJISA:
1) Uto Takoe BUOpAIIMOHHBIN KaHa yTeUYKH WHpopMaruu?

2) Kakue Texunueckue cpeacTtBa MOryT UCIIOJIb30BATLCA 3JIOYMBIIIJICHHUKOM IJIA

BEJICHUSI aKyCTUYECKON peueBO pa3Be/IKi M0 BUOPOAKYCTHUECKOMY KaHAITy YTEUKH?

3) KakoB noka3zaresnb pa300purMBOCTH PEUH JIJIsi CKPBITUS (paKTa MEPEroBOPOB?

JlaGopaTopHasi pabdora Ne 4.

Tema: «KosmuecTBeHHAs1 OLIEHKA 3ALIUIIIEHHOCTH PeYeBoil
HH(OPMAIMHU 10 AKYCTHYECKOMY KAaHAJY Yepe3 ABepH ¢

ucnoJjn3oBanueM [NAK «llHémor»»

Heab paGorbi: OTpaboTKa HABHIKOB TMPOBEACHUS W3MEPEHUN 110 BBHISBICHUIO
BUOPOAKYCTUUECKUX KAHAJIOB YTEUKH pPeYeBON HMHGOPMAIMH C HCIOJIb30BAHUEM
CHUCTEMBI OLICHKH 3aIIHAIIEHHOCTH BBIJICTICHHBIX MMOMEIIECHUN o
BUOpoakycTruueckoMy kanamy «lllemor

OCHOBHBIMHY 321a4aMHU Pa0OTHI SIBJISIIOTCS:

. u3ydeHue nopsjaka pabotsl ¢ cucteMmont «lllenor» nmpu nmpoBeaeHUN
VU3MEpPECHUN;
. NpuOoOpETeHHE HABBIKOB  MPOBEACHUS U3MEPEHUN 1O  OIICHKE

3aIIUIIEHHOCTH OTPAKIAIOIINX KOHCTPYKIIMM — ABEPEHl — OT yTEeUKH WH(MOPMAITUH TI0

AKyCTUYECKOMY KaHaIy;
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. 3aKpEIUICHHE  HABBIKOB  IIPOBEICHHUS  U3MEPEHUM IO  OIIEHKE
3AIIUIIEHHOCTH OIPAXKIAIOIINX KOHCTPYKIHM — ABEPEl — OT yTeUKH MH(MOpMAIUU 10
AKyCTHYECKOMY KaHAIIY;

. 3aKpeIJICEHNE HABBIKOB aBTOMATU3HPOBAHHOTO COCTABIICHUSI OTUETA;

° 3aKpPCIIJICHUC HABBIKOB KaJ'H/I6pOBKI/I CHCTCMBHI.

1. Teopernueckas yacTb

1.1 CneunanbHbie 10KyMeHTHI P® no 3amure nadpopmanun:

- CneunanpHple TpeOOBaHUS M PEKOMEHJAIMU MO TEXHUYECKOW 3aluTe
koHpuaeHManbHo uHopMauuu. (YTBepxKIaeHbl mnpukazoMm [ocTexxomuccuu
Poccun ot 30 aBrycra 2002r).

- COOpHUK BPEMEHHBIX METOJAUK OIEHKH 3aIUIIEHHOCTH KOH(DUICHITUATBHOMN
uH(OpMAIMH OT YyTEUKH MO TEXHUYECKUM KaHanaMm, Mocksa, 2002r.

1.2. Ayaut nHpoOpMAIMOHHOI 0€30ITACHOCTH M0 AKYCTHYECKOMY KaHAJTY.

Aymut wHGOPMAIIMOHHONW O€30MacCHOCTH TO3BOJISIET TMOJYYUTh HamOoJee
MOJIHYI0O U OOBEKTUBHYIO OIEHKY 3allUIICHHOCTH WH(OPMAIMOHHBIX PECypCoB
00BEKTa 3allUThI, JOKAIW30BaTh HWMEIOIIMECS KaHallbl YTEYKH, pa3padoTarh
Haunbosee 3((HEeKTUBHYIO MOJUTUKY 3AIIUTHI HHPOPMAIIHH.

Cpenu BaXHEHIITNX KaHAJIOB YTEUKH UHGOPMAIIUU SIBIISIOTCS aKyCTUUECKUN U
BUOPOAKYCTUYECKUM KaHAIbI.

YacToTHblld auana3oH peun JjexuT B npenenax 70...7000 I'm. Dueprus
AKyCTHYECKUX KOJeOaHWil B Tmpeaenax yKa3aHHOTO [Wala3oHa paclpejesieHa
HepaBHOMepHO. Ha pucynke 1 kpuBoi / mpencTaBieH BUJl CPEIHECTATUCTUYECKOTO
CIeKTpa pycckoil peun. Creayer OTMETUTh, YTO mopsaka 95% sHepruu peueBoro

CUrHaJja JICKUT B auanas3one 175...5600 I'm.
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Pucynok 1. CpegnectaTuCTUUECKHM CIIEKTP PYCCKOM peyH.

BaxxHo ormetuth W TO, uTO WHGOPMATHBHAS HACHIIIEHHOCTh OTAEIbHBIX
Y4acTKOB CIEKTpa peun HepaBHOMepHa. KpuBoil 2 Ha pucyHke | npeacTaBiieH BKIIaJ
OT/ICJIbHBIX YYACTKOB CIIEKTPaA PEUYU B CyMMApPHYIO pa300pUMBOCTb.

[Ipu cBoem pacnpocTpaHeHHH 3BYKOBas BOJHA, JOXOJS JO0 KakKOH-IHO0
nperpaapl (TpaHUIBl ABYX cpea, (a30BbIA TEPEXOd) W B3aUMOJCHCTBYS C HEH,
YaCTUYHO OTPAXKAETCSA OT HEE, a YACTUYHO MPOJOJIKAET PACHPOCTPAHATHCS BHYTPH
nperpaabl. BHyTpeHHSIsSI MOBEPXHOCTh Mperpajbl HauMHAET KoJjieOaThCs, co3aBas
BUOpAllMOHHBIE BOJIHBI BHYTpPU Hee. BuOpalvoHHbIE BOJIHBI JIOMJIS 10 BHEUIHEH
MOBEPXHOCTH MPETPajibl BBI3BIBAIOT KOJCOAHWS BHEITHEN MTOBEPXHOCTHU. 1 BHEIHSIS
Y BHYTPEHHSS IOBEPXHOCTH IMPHU KOJEOAHUAX JBUKYTCS C YCKOPEHHUSIMU, KOTOPBIC

MOYKHO U3MEPHUTb.
N3mepuB 3ByKOBOE JaBiIeHUE 10 U TTOcie nperpaabl L1 u L) MOXKHO OLIEHUTH

3BYKOHU30ISIIHI0Q):
Q=Li-Lp, (1)
N3mepuB ypoBeHb BUOPAIIMOHHOIO YCKOPEHUS HA BHYTPEHHEW U BHEILIHEN
CTOpOHAX Mperpaabl Vi u V2 MOXXHO OLIEHUTh BUOPOU3OISIHUIO:
Q=Vi1-V2,(2)
JlaHHBIE BBIpaXXEHUS BEPHBIL, €CJIM YPOBHU 3BYKOBOI'O JIABJIICHUS U

BI/I6paIlI/IOHHI>I€ YCKOPCHHA U3MCPCHBI B I[GHI/I6€J'IJIaX.
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B Hacrosmiee BpeMs BCE€ OLEHKH TEXHMYECKUX KaHAJIOB YTEUKU PEUYEBOM
uH(pOpPMAIMU OCYUIECTBISIOTCA IMyTEM HM3MEPEHHM OTHOIICHWM CUTHAJ/IIyM B TeX
WIM MHBIX II0JI0CAX YaCTOT PEYEBOr0 JaMamna3oHa. THUIIOBBIE YPOBHM pPEUYEBOIO
CUTHaJa B OKTAaBHBIX I0JIOCAX YaCTOTHOTO JMAara3oHa peun NpuBeIeHbl B Tabnume 1.

Tabnuya 1.
TuIoBbIE YPOBHM pPEUYEBOr0 CUTHAJIA B OKTABHBIX I0JOCAaX YaCTOTHOI'O

nuramna3zoHa peuu L

[[unoBbIe HHTErPAJIbBHBIE YPOBHHU peuH Le,
Homep  [HacroTrHbie CpenHereoMeTpudeck [3MEpeHHbIE Ha PacCTOSHUM 1 M OT
[10JI0CHl  [[PAHMIIBI ITOJIOCHI, [asi 4aCTOTa MOJIOCHI, fi, icTouHnKa curnana, nb
fu—fs, I’y [ 11 Ls=70 Ls= 84

1 175- 355 250 66 80

2 355-710 500 66 80

3 710 — 1400 1000 61 75

4 1400- 2800 2000 56 70

5 2800- 5600 4000 53 67

OnpeneuB  OTHOIIEHHWE CHUTHAI/IIYM MOXKHO KOJMYECTBEHHO OIICHUTH
CJIOBECHYIO pa300pPUYMBOCTh PEUYH. 3aBUCHMOCTh CIIOBECHOM pa300pPUMBOCTH PEYH OT

OTHOUIEHUSI CUTHAJI/ILIYM MPEJICTABIECHBI HA PUCYHKE 2.

Pucynox 2. 3aBUCUMOCTB CIOBECHON Pa300pUYMBOCTH PEUU OT

OTHOILICHUS] CUTHAJI/IITYM.

37



Y4uTBIBas TO, YTO XapaKTEPUCTUKH PEYM KaKJOTO YEIOBEKAa WHINBUAYATbHBI,
IpU TPOBEACHWU HW3MEPEHUH peuyb peaTbHOTO YeJOBEKa 3aMEHSETCS TECTOBBIM
curHaIOM. [IpakTH4ecKn BO BCEX HW3MEPHUTEIBHBIX KOMIUIEKCaX B KadeCTBE
TECTOBOTO CHUTHAJA HCIOJB3yeTcsl IyM. HopMHpOBaHHBIM ypOBEHb TECTOBOTO
curHazia (MoJiesib pyCCKOU peun) MpeICTaBIeH Ha PUCYHKE.

Ha Bepxneli uyactu pucyHka 3 mpeacTaBieHa MOJENIb PYCCKOW peyu IS
MOMEIIeHHs 0€3 CPEJICTB 3BYKOYCHIICHUS, HA HUKHEH YacTH - MOJICNIb PYCCKOU peuu

IUIsL TIOMEILEHUH CO CPEICTBAMU 3BYKOYCHUIICHMUSL.

7006
Fll'u
85 175 355 710 1400 2800 seop0 11200
8406
F.ru
85 175 355 710 1400 2800 5600 11200

Pucynoxk 3. Mojenb pycckoi peuu.

WuTerpanbHblii  ypoBeHb  3BYKOBOTO  JABJICHHS IO MSTH  OKTaBam
paccuuThiBaeTcs o hopmyre:
Lo | lm I I ks
Ly = 101g (mm + 1020 + 1075 %1050 + 1Gm). 3)
JIiss OICHKW 3alUINCHHOCTH pe4YeBOM HMH(OPMAIMM B KA4eCTBE KPHUTEPHS

UCTIOJIb3yETCs TAKOM TOKa3aTellb, KaK CJIOBECHAs pa300pPUYUBOCTh PEUH.
Pa300punBOCTh peuM OLIEHUBAETCS MHCTPYMEHTAIBHO-PACUETHBIM METOAOM.
Jlns 3TOro OlLIEHWBAeTCs OKTAaBHOE OTHOIIeHHWE curHan/mym E; 3a mpexenamu

OTpaXIANIe KOHCTPYKIIMH, a pa30opuuBOCTh peurn W pacCUHMTHIBAeTCS B

COOTBCTCTBHUHU C BBIPAXKCHHUCM:



1,54 R%23[1— exp(—11*R)),eciu R < 0,15,

W= (4)

11=R
1 —exp [— —], eciH R = 0,15,
1+0,7+R

rae: R — uHTerpaibHbIi HHAEKC apTUKYIISIITUN PEYH,

R=2%.m, (5)

0,78+45,46+exp[—4,3+107%+(27,3-1Q;1)2]

( )+ Kecm Q< 0;

— 1+10%4+124] 6)
L 0,78+5,46+exp[—4,3+102x(27,3-1¢;1)2]
(1 T 14 100,1$|QE—| )* Kij eci1H Qi :} U‘,

K;_ snauenue Becosoro Koa(duieHTa B i-i OKTaBHOU
I10JI0CE; Qi =E; — Az’;
'Ei = LC.,i i L

mi — OTHOIICHHE "YPOBEHb CUTHAJIA/ypOBEHb IIyMa" B MECTE

WU3MEPEHUS B 1-i OKTaBHOM 1oJjioce, 1b;

L —ypoBeHb curHajia B MeCTe€ U3MEPEHHUS B 1-il OKTaBHOM mojoce, 1b;

Lyy,i — MUHUMaJIbHBIN YPOBEHB IIyMa (IOMEXH) B MECTE U3MEPEHHUS B 1-i
OKTaBHOM moJioce, ab.

B 3aBHCHMOCTH OT MOCTaBJICHHOM 11€7M 3alIUThI TpeOyeMyto pa300pUUBOCTh
pEeYH MOXKHO OIPEACIIUTh UCXO0/I U3 TAOIUIIBI 2.

Tabnuua 2. ITokazaTenu pa300pUUBOCTH.

[Toxa3arens
[enb 3a1UTHI paz00pUMBOCTH,
W%
CKpbITh (haKT meperoBopoB <10
CKpBITh PEAMET MEPETOBOPOB <20
CKpBITh COZIEpKaHNE IEPETOBOPOB <30
HenpeanamepenHoe npociymBaHue <40
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2. OnucaHue cucTEMbI OIlCHKH 3AaIIIMIICHHOCTH BbIJACJICHHBIX

NOMelIeHUH 10 BUOpoakycTuueckomy Kanaay «llemor»

2.1 Ha3HayeHue, TEXHUYECKHE XAPAKTEPUCTUKHN U COCTAB CUCTEMBI

CucremMa  OIGHKM  3alIUIICHHOCTH  BBIJICIICHHBIX  MOMEIICHUM IO
BuOpoakyctuueckomy kanany «lllemor» (manee cucrema «lllenmor») mpeaHazHaueHa
JUIS. TIPOBEACHUS CICHHAIBHBIX aKyCTHUYECKUX U BUOPAIMOHHBIX M3MEPEHUM B
BBIJICJICHHBIX MMOMEIICHUSIX C LEJbI0 OLICHKH UX 3alllUIIEHHOCTH OT YTEUKU PEUeBOM
uH(OPMAITNH TI0 aKyCTUYECKOMY M BUOPAIIMOHHOMY KaHAJIaM.

Cucrema «Illenot» obecneunBacr:

* aBTOMATHUYECKHE U3MEPECHUS YPOBHS 3BYKOBOTO JIABJICHUS B 5-TH OKTABHBIX

1oJjocax ¢ ueHTpanbHbiMu yactotamu 250, 500, 1000, 2000 u 4000 I'x;

* aBTOMATHYECKHE U3MEPECHUS YPOBHS BUOPOYCKOPEHUS B 5-TH OKTaBHBIX
noJjocax ¢ neHTpaibHbiMu yactoramu 250, 500, 1000, 2000 u 4000 I';

*  BO3MOXXHOCTb MEPEX0/1a HA PYUYHOE YNPABICHUE aIapaTypoildl CUCTEMBI;

* aBTOMATU3UPOBAHHBIM pacyeT MoKa3aTelel 3allUIIEHHOCTH BBIJICICHHBIX
MOMEIIEHUH 10 aKyCTHUYECKOMY U BHOpPOaKyCTHUYECKOMY KaHaly YTEUKH
pedeBoil nHpOpMaInu;

* BO3MOXHOCTh HACTPOMKHM CHCTEMBl 3aIlIUTHl BBIJICICHHBIX IOMEIICHUN
Oo0BEKTa OT YTEYKH peueBoid HHPOpMALUU 1O aKyCTUYECKOMY U
BUOPOAKyCTHUECKOMY KaHAITY;

* (opmupoBaHue u BelieHHe 0a3bl JAaHHBIX O MECTE U pe3yJibTaTax
BBITIOJTHEHHBIX U3MEPEHUI;

* COCTaBJIEHHME OTYETA M0 pPe3yJbTaTaM U3MEpPEHUN B (popMe, OTBEUAIOIIEH

tpedoBanusm HMJ] APP;

CocTaB OCHOBHBIX 2JIEMEHTOB 0a30BOr0 KoMILIekTa cucteMbl «I1llemoTy

MpEACTaBICH Ha PUCYHKE 4.
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PI/ICYHOK 4. OCHOBHBIE JIEMEHTHI KOMIIJIEKTAa CUCTEMBI

«Iermor» Cucrema «lllernmory BKIIFOUAET B CEO:

1) [Iymomep.

2) [Tepconanbnas 9BM (HOyTOYK).

3) KommekT nprueMHuK/epeaaTdnk nHpopMaImy 1o paarnokaHany « Tun
A».

4) ['eneparop T€CTOBOTO aKyCTUYECKOTO CUTHAJIA.

5) Kommnekt npueMHuK/mepeaaTanuk HHGOpMaIuy Mo paguokanany « Tum
B».

6) AKcenepoMerp.

7) I'poMkoroBopuTenb (KOJOHKA).

8) MuxkpodoH.

9) Jepxatens MukpodoHa.

10) KaGenb uzmeputenbabiid 20 M.

11) [ratuB nis mukpodoHa.
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I'eneparop myma «lllopox-2MW»  npegHasHayeH sl  TEHEpALUU
BJIEKTPUYECKOTO CHUTHAJIAa C BO3MOXHOCTBIO PETrYJIMPOBKM €ro YypOBHS Ha

HEHTPAIbHBIX OKTaBHBIX yacToTax 250, 500, 1000, 2000, 400071 1.

Ha 3agHen manenu reneparopa uMmeercs pasbeMm «Bouixomy s MOAKIIOYEHUS
3ByKOBOI'O M3JIyyaTess, KHONKAa «YNp» I PY4YHOIO OTKJIIOYEHUs TE€HEpaTropa,
paszbeM «YTp» Ui MOAKIIIOUEHUS TeHepaTopa K paboueil ykinajake, pazbeM «Bxom»
JUIS TIOAKJIFOUEHMS] BHEIIHETO HWCTOYHMKA IIyma, Hepekiroudaresib «BryTtp-Brem»
JUIS. TIOAKIIFOYEHHUS! BBIXOJA K BHYTPEHHEMY WJIM BHEIIHEMY HMCTOYHHMKY IIyMma,
PEryJIATOp ypPOBHS CUTHAJA.

Ha nepenguein maHenu 1o KpbIIIKON PacIiOioKEHbl OPraHbl YIIPABIECHUS S-TU
IIOJIOCHBIM DKBAJIAW3EPOM.

AKyCTHYECKMI  W3Jlydarenb (3ByKOBas KOJIOHKA) MpeJHa3HadYeH s
peoOpa3oBaHusl dJIEKTPUUECKOTO CUTHAJIA B aKyCTHMUECKHUE KOJIeOaHMs BO3AYLIHOU
Cpebl.

MuxkpodoH mnpenHasHaueH Ui IMpeoOpa3oBaHUs 3BYKOBOIO JaBJICHHSA B
BO3JYLIHOM CpPEAE B DIEKTPUUYECKUI CUTHAI.

AKcenepomMeTp TMpeAHa3HAaYeH Ui MpeoOpa3oBaHUsl BUOPOYCKOPEHHH B
TBEPJBIX CPENax B IJIEKTPUUECKUN CUTHAIL.

[IIymoMep npenHa3HayYeH Il U3MEPEHMS YPOBHS dJIEKTPUUECKOTO CUTHAJIA OT
MUKPO(OHOB WM aKCeIepoMeTpa U 00pabOTKU pe3yIbTaTOB U3MEPEHUH.

KoMmbioTep ¢ COOTBETCTBYIOUIMM  IPOrPAMMHBIM  OOECIIEYEHHEM
npeaHa3HadyeH JJis YIpaBJIeHUs KOMIIOHEHTaMH CUCTEMBbI, BeJleHUsI 0a3bl JaHHBIX 00
UCCIIEJyEMbIX OOBEKTaX M pe3yJbTaTaX H3MEPEHUMN, BBINOJHEHUS HEOOXOJIMMBIX

pPacdCTOB U IMOATOTOBKH OTHCTA.

2.2. llpyHuMn padoThbl CHCTEMBI

[Topsinok paboThl JAHHOW CHCTEMBI MOKHO Pa3Ae/IUTh Ha HECKOJIBKO ATAIOB:
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1) Tenepatop TectoBoro curHana «lllopox-2MW» 1o
KOMaHJiaM OT KOMIIbloTepa (OPMHUPYET C TOMOIIBI0 aKyCTUYECKOTO
u3Nydarens (3BYKOBOM KOJIOHKHM) IIIYMOBOM TECT-CUTHaJl B TISTH

OKTaBHBIX MMOJI0CAX, KOTOPBIM nMpuHUMaeTcs Mukpodonom 1 (puc.5).

Pabo4as
yKnagka

Wymomep

Puc. 5. CprKTypa cuctemsl «lllenoty» Ha 3Tamne HU3MCPCHUA YPOBHA TCCT-CUT'HAJIA

DNEeKTPUYECKUH CHUTHAI OT MHKpOo(doHA uepe3 YIpaBisieMblii KOMMYTaTOp
IOCTyMaeT B LIYMOMEpP, TIA€ NPOUCXOAUT H3MEPEHHE €ro YypOBHS. 3HAUCHUS
U3MEPEHHBIX ITyMOMEPOM YpOBHEH MH(OPMATUBHOTO (TECTOBOTO) CUTHAJIA B IATH
OKTaBHBIX MOJ0CAX 3aMUCHIBAIOTCA B 0a3y NaHHBIX KOMIBIOTEPA.

2) Bo Bpems BTOporo sTama H3MEpeHUsT B KOMMYTaTOpe
MUKpooH 1 OTKIIO4aeTcs M BKIIOYAETCS MUKPOPOH 2 U, TaKuM
o0pa3oM, MPOUCXOTUT U3MEPEHHE YPOBHS TECTOBOTO CUTHala U (poHa 3a

OTPAXKIAIOIIEH KOHCTPYKIIUEN aHAIIOTUYHO U3MEPEHUIO TECT CUTHAIA.
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3)  Ha tperbem aTarme, Mo KOMaH]ie€ KOMIBIOTEPA, U3TyUCHHE
TECT CUTHaJIa MPEeKpaIaeTcs U yepe3 MUKpO(OH 2 TPOU3BOIUTCS
M3MEpPEHUE YPOBHS TOJIBKO aKyCTHYECKOTO (hOHA.

4) B 3aKIIO4MUTENIHLHOM 3Tare, pe3yJibTaThl U3MEPEHUIM
00pabaThIBAIOTCSI KOMITBIOTEPOM (2) U BBIIAIOTCS B TAOJIUYHOM U
rpaduueckoM BHJIE.

Ecnu npoBoauTcs onieHka 3(pheKTUBHOCTU MOMEX, CO3aBAEMbIX CPEJICTBAMU
akTuBHOM 3amuThl (CA3), TO MpOBOAUTCA YETBEPTHIN 3Tanm u3MepeHus. [lpu stom
cucrema rnpeaiaraeT BKIountbh CA3, mociie 4ero HauMHaeTCs U3MEPEHUE TTIOMEXU U
¢doHa.

3ammura pedeBor mHOpMaIuu oOecriedeHa B clydae, €CIM Ha TPaHUIIC
KOHTPOJUPYEMOW 30HBI pPACUETHBIC BEIWYMHBI OTHOIICHUS CHHJIA/IIYM U

Ppa30b0pUYMBOCTh PEYU HE MPEBBINIAIOT HEOOXOAUMOTO 3HAUCHHUS.

2.3 Onmcanue padorsl mnporpamMmmHoro odecnevenusi «llemor-

HNurepdeiic»

[Iporpammuoe obOecneuenne «lllemoT-UuTepdeiicy yxe TOKHO OBITh
3arpyxeno B [I9BM.

3amyck nporpammbl «lllenot-UnTtepderic» (Paitn «asct.exe») BBINOTHIETCS
AQHAJIOTMYHO 3amycKy Jmtoboro mnpuioxeHuto Windows. B ciayuae KoppekTHOro
3amycka mporpammbl «lllemoT-MHTEepdeiicy Ha HKpaH BBIBOJUTCA €€ TJIABHOE
pabouee OKHO.

IIpoBepsitorcss mapamerpol coeaqunenus [I9BM ¢ mymomepom. [l 3Toro B
noisie «Coenumnenue» (puc. 7) B okne «Ilopt» ykazate Homep COM-nopra [I9BM, k
KOTOpoMy mnojacoeauHeH mymomep. Homep mopra II9BM, ucnonb3dyemoro s
MOAKJIIOUCHHS IIyMOMEpa, MOXKET OBITh BBEJAEH C KJIABHATYPhl 3arjaBHBIMU
JATUHCKUMU OyKBaMHu. YTOYHUTH HOMEp MOpPTa MOXHO B JUCIIETYEpPE YCTPOWCTB

I[I9BM. B okne «CKOpPOCTb» U3 CIHUCKA JOJIKHO OBITh BEIOpAHO 3HAYCHUE
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YCTaHOBJICHHOM Ha IIyMOMEpPE CKOpPOCTh MEpelayu ero JaHHbIX. PekoMeHI0BaHHOE
3HaYEHUE CKOPOCTH IEpe/layd JaHHBIX Uil YCTAaHOBKM Ha IIYMOMEpPE U B OKHE
«Cxkopoctby - 19200 6ut/c. s BCTymiIeHUs BBEACHHBIX B 3TOM OKHE MTapaMeTpOB B
CUJIY HE0OXOAMMO KIIMKHYTh Ha KHOTKE «[IpuMeHnTHY.

Y TOYHUTH/U3MEHUTh CKOPOCTb nepenayn JTAHHBIX rymomepa
«Larson&DavisSystem 824». [[ns aToro Heobxoaumo Ha nrymoMmepe Haxkath « Tolls/
Communications/Bound» ¥ BBICTaBUTh PEKOMEHIAOBAHHOE CKOPOCTh NEpeAadu
«19200».

Yoenqurbest, uro ¢uar «ICP-nuranue» B okHe «HavajibHble YCTAHOBKHY
yctaHoBiieH. [Ipyn Hamumuuu 3Toro (iara MpoW3BOAUTCA MPOTPAMMHOE BKIIFOUECHHE
BCTpO€HHOro HcTouyHUKa [CP-nuTaHus W3MEpUTENbHBIX JaTYMKOB CHCTEMBI
«IenoT».

B wmento «IlapamMeTpbD) IJIaBHOTO padOyYero OKHa BBIOMPAETCS O3S
«HacTpoiiku ypoBHe#l U oT4eTa». B oTkpbiBieMcs okHe « HacTpoiiku ypoBHe# U
0TYeTa) ONEPaTOpP MOXKET BBECTH HOPMHUPOBAHHBIC 3HAUYEHUS OTHOILIECHUN «CUTHAN/
IIyM» B OKTaBHBIX MOJIOCAX C LEHTpajdbHbIMU 4yacTtoTamu 250, 500, 1000, 2000 u
4000 I'q na yposHel A, B u C. HopmupoBanssie 3Hauenus onpeneneasl HM/J[ APP
U UCHOJB3YIOTCS MPOrpaMMOM Ipu 00pabOTKe pe3yJbTaTOB U3MEpPEHUN. 3HAYEHUs
3aJJaHHBIX OTHOIIEHUN «CUTHAJ/IIyM» B OKTaBHBIX IIOJIOCaX C LEHTPaJbHBIMU
gactotamu 250, 500, 1000, 2000 u 4000 I'n mns ypoBHen A, B u C «110 yMOI4aHuO»

IIPUHSTHI PABHBIMU HYJIIO.
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« LWENOT - WnTepdeic v4.0 - [HacTporka oTHeTa v yposHesx ] - | EII_)_(J

e ¥NpaBneHHs HIMEPSHHAMH  MapaMeTpel MoMolle O NPOrpamHe =8| x|
. 4 : = = e ]
SBle|gls] _Ivie]| el wlo] sl &
& ﬁ 3aaHue —HacTpokika YpoBHe: —Hactpoica orveta
— 3adaHHEIA CHrHAM-WYM B NoOAOCE anA YpoeHa A Brisog oTeETa
250 Ty | -2 2000 My | -14 € Motepad
'
s00ru [ .5 a0t [ 21 LD
@ Word 2000
1000 My | -10
Bug rafiauuer
— 3adaHHEIA CHPHaN WM B NOAOGE 447 YpoBHA B  MACKOM
250 Ty ID 2000 My ]l:l & HMA
500 M |D 4000 My ]I] !
1000 Fu ID_ —BLifop Tousk Ana oTyETE T
[~ JanaHHEId CHIHAENWYM B NoAoCE 4aA YpoBHA C " pee TourM
250Tu |D 2000 Ty lu "~ Bce Towkm BeIfp. offbexTa
500y ID_ 4000 My d {~ BCE TOMKM BBIGD, NOMEWEHHA
" onHa BRISpaHHan Touka
10007y [0 E
Brn.e oTuet I Weknuz oryeta
MprrerTs |

Puc. 6. OkHO HACTPONKHU ypOBHEM

Jlns  nmpoBeAeHUsT HU3MEPEHHM M pacuyeToB  PEKOMEHAYETCS  BBECTH
TUMOTETUYECKHUE 3HAYCHUS OTHOIICHUH «CUTHAJ/IITyM», H300paXeHHbIE HA pUC. 0.

JIJis BCTYIJIEHUSI BBEIIEHHBIX B 3TOM OKHE MapaMEeTpPOB B CHIy HEOOXOIUMO
HaxaTb KHONKY «IIpuMeHuTB.

Ha manemn «Hacrtpoiika oT4yera» HEOOXOAMMO BBIOpaTh TEKCTOBBIN
pelaKkTop, C TOMOIIbIO KOTOPOro OyJIeT TOTOBUTCS OT4YeT, BHUJA TaOMUIl U
KOHTPOJIBHBIE TOUKH, BBIBOAUMBIEC B OTUETE.

B meBoil 4acTHM TJIaBHOTO OKHA MPOrpaMMbl HAXOIATCS OKHO, B KOTOpPOE
BBOJATCS HaOOpPhI MECT TMPOBEJCHUSI HCCIAeAOBaHUM. B mpaBoil dYacTH OKHa
PaCIOJIOKEHO TOJIe JUTsl pa3MelIeHUsI COOCTBEHHBIX OKOH MPOTPaMMbl U MX BKJIAJIOK.
MecTta npoBECHUSI HCCIEIOBAaHUN TPEJCTABISAIOTCS B BHUAE JEpEBA C TpeMs
YPOBHSIMM HMEpapXHH: Ha TMEPBOM YPOBHE MOKa3bIBAIOTCS OOBEKTHI, HA BTOPOM —
MIOMEIIICHUS, Ha TPETbEM — KOHTPOJIbHBIE TOUYKHU. Pa3BepThIBAaHHE U CBEPTHIBAHHUE

YPOBHEI! OCYIIECTBISETCS «IETIKOMY JICBOI KIABHIIN «MBIIINY» 110 CHMBOITY * .
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BbiOpaHHbIi OOBEKT, MOMEIEHWE WM KOHTPOJbHAs TOYKA BBIACISIOTCS CHUHEU
3AJIUBKOMU.

KOHTpOJ'IBHBIe TOYKH, B KOTOPBIX UMCIOTCA PE3YJIbTATLI HSMCPCHHﬁ, OTMCUYCHBbI

3HaKOM T, 3HAaKOM OTMECYEHBI KOHTPOJIBHBIC TOYKH, BKIIOUYCHHBLIC B OTYCT IIO

pe3ysibTaTaM MCCIEAO0BaHMS, a suakom [ - KOHTPOJIbHBIE TOYKH, UCKJIIOUCHHBIE U3
3TOro OTYeTA.

Jlnst mpoBeeHUsT HU3MEPEHUM W PpacyeToB OOBEKT 005S3aTeNIbHO JOJIKHO
cojiepkath B cebe XOTa Obl OJHO TOMEIIEHHE, a TOMEIIEHHWE — XOTS Obl OJHY
KOHTPOJIbHYIO TOUKY. OOBEKTaM pEKOMEHIyeTCs MPHCBAauBaTh YHUKAJIbLHBIC HMCHA.

OCHOBHBIMH 3JIEMEHTAMM YIIPABJICHUS TJIABHOTO OKHA MPOTPAMMBI SBJISIOTCA
TPU KHOIIKM BBI30BA MEHIO - «YmNpaBjieHue u3MepeHusiMu», «Ilapamerpbi»,
«Ilomouby», KHOIMKa BbI30Ba cBeAcHHU «O mporpamMme» W ABEHAAUATh KHOIOK
BBIOOpAa PEXHUMOB pabOThl, Kaxkaas W3 KOTOPBIX IEPEBOJUT NPOrpaMMmy B

OJIHOMMEHHBIN PEeKUM PabOTHI:

- kHomka «J/lodaBiaenne o0bexra» (Ctrl +Alt + 0) lﬁ;

- kHomka «IIpoecmoTrpers/M3MennTs napamerpbl o0bexkTa» (Ctrl + Alt

+V) \i‘;

- kHonka «/lo0aBinenune nomemenus» (Ctrl + Alt + R) ﬂ;

- kHomka «IIpocmoTpers/U3MennTh mapamMeTpbl nomemernus» (Ctrl+

pe—
Alt +P) =24,
- kHomKa «/l06aBUTH KOHTPOAbHYIO TOUKY» (Ctrl + Alt + Q) _—_,
= w7 |
- kHomka «IIpoecMoTp KOHTPOJBHOI ToukW» (Ctrl + Alt + M) =21;
- kHomka «KonupoBanue koHTpoJbHOI Toukm» (Ctrl + Alt + C) ‘%];
- KHomKa «Ynajenue jaementay (Ctrl + Alt + D) _QJ;
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- kHomka «OT14eT mo oobexkTam» (Shift + Ctrl + F11) ﬂ,

- kHomnka «ITapamMeTpsbl coeIUHEHUS ¢ IIYMOMEPOM U KOHTPOJIbLHOM

TOUYKHI» \i‘,
&l
- kHomka «Teer kommyTaTopa» (Ctrl + Alt + K) &£51;

- kHomka «Bbrxoa u3 mporpammsbi» (F10) £5—|

[To3unun MeH «YmnpasiieHue U3MepeHusIMu» TyOJupyIOT OJMHHAALATE U3
NEPEUNCIICHHBIX BbILIE KHOIMOK (B 3TOM MEHIO OTCYyTCTBYeT no3uius «Ilapamerpsl
COeJUHEHHS ¢ IYMOMEPOM M KOHTPOJbHOH TOYKMW»). [llenuok nmpaBoi KiiaBuIlu
MBIIIM Ha 3JIEMEHTE B JIEBOM YaCTU TJIABHOTO OKHA IIPOrpaMMbl OTKPBIBAET OKHO
MEHIO, TIO3UIMHU KOTOPOro NyOIUPYIOT AECITh U3 MEPEUUCICHHBIX BBIIIE KHOMOK (B
3TOM MEHIO OTCYTCTBYIOT no3uunu «IlapaMerpsl coeaAMHEeHus ¢ LIyMOMEPOM U
KOHTPOJIbHOM TOYKN» U «BbIX0 M3 MPOrpaMMbI»).

Mento «IlapamMeTpbD) COAEPKHUT ABE MOZULIAM:

-  «Hacrpoiikn BJ/I, mymomepa m mo ymMo4aHWi», 1yOJUPYIOMIYIO

kHONKYy «lIlapameTpbl coelMHeHMsI ¢ LIYMOMEPOM H KOHTPOJIBLHOM

TOYKHN),

- «HacTtpoiika ypoBHEH U 0TYETA).

Mento «IloMomb» OpPraHW30BaHO AaHAJIOTUYHO CTAaHAAPTHOMY MEHIO
«CnpaBka» npunoxkenus « Windowsy.

JlocTymnHble omepaTopy B Mpoliecce pabOThl KHOIMKH YNPaBICHUS U MO3ULUU
MEHI0O OTOOpakaloTCs KaK aKTUBHBbIC, HEJOCTYIHbIE — OJIOKHPYIOTCA U
0TOOpakaroTcsl Kak HeakTHBHBbIC. [IpakTHdeckn BCe KHOMKM W TO3UIUH MEHIO
TyOIUPYIOTCSI «TOPSYUMU KIIABUIIIAMI.

PaGora B rmaBHOM OKHE MpOTpamMMbl aHAJOTHYHA pabOTEe B MHOTOOKOHHOM
pexume OC «Windows». EnuHCTBEHHON OCOOCHHOCTBIO SIBIIIETCS OTpaHUYCHHE

30HBI IICPCMCIICHHUA U pa3BCPThIBAHUA COOCTBEHHBIX OKOH IIporpaMMmabl I'rpaHuIaMHU
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IIPABOTO ITOJIS TJIABHOTO OKHA MPOTPaMMBbI, TIPEIHA3HAYCHHOTO TSI UX Pa3MEIICHHUS.
Bce ocranpHBIC omeparM — W3MEHEHHE TPAHUI[ OKOH, MEPEMENICHUS OTKPBITHIX
OKOH C TIOMOIIBIO «MBIIINY», TPUMEHEHHE KHOTIOK pa0OThl ¢ OKHAMU - «CBEPHYTHY,
«Pa3BepHyTH/CBEpPHYTh OKHO» W «3aKpbITh», paboTa ¢ MO3UIUSMU MEHIO, BBIOOD
JJIEMEHTOB B OKHE MECT TPOBEACHHS pabOT — COBMATAIOT C aHAJIOTHYHBIMU
oneparusimMu B okHax OC «Windowsy.

OxHo «HayajibHbIe YCTAHOBKHY TPEIHA3HAUCHO JJIsi BBEIOOpA OMEpaTopom
Tpebyemoro s paboThl (paitma 6a3bl JaHHBIX, YCTAHOBKU MCIIOJIB3yEMOTO THIIA
IrymMoMepa U mapaMmeTpoB COSAMHEHUS C HUM, a TaKXKe ISl YCTAHOBKH MapaMeTpOB U
YCIIOBUI TIPOBEJCHHSI M3MEPEHUU JUIS BHOBB CO3/IaBA€MBIX KOHTPOJIBHBIX TOYEK.
Kpome Toro, 0OKHO CITy>KUT JJ11 BBOJIa PE3YIhTaTOB KaMuOpoBkH cucteMsl «lllemory
Y IOBEPOYHBIX XapPAKTEPUCTHK CPEACTB U3MEPEHUS Tepe/]l MPOBEACHUEM U3MEPEHUN.
Bun oxna «HavajbHbIe YCTAHOBKH» B MPABOM TIOJI€ TJIABHOTO OKHA MPOTPaMMBEI

MOKa3aH Ha puc. 7.

4 WENOT - Uurepeedic v4.0 - [HavansHue yoranosrH)] Mi=1E3
i Yrpaenerve werepetami Mapametper Momowe O nporparme =15 x|
r o = =& | | ‘3 i f I |
ﬁl-ﬁ"dl»l”z]"?lf—lo\-’|UI|£ ﬂ,
Bl PancEN |C“,ngram Files\ll&nor - MHrepeenc vd_NACST2 mdb é] u
I nasmwin kopnyc . = L
= ﬂ Dhl"le“ n 123 — Beifiop wytdoniepa ———— [ [1apaMeTpel ana HSMEDEHHA N0 YMOMTHaHHIO
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Pucynok7. OxHo «HavanbHble yCTaHOBKI»
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Br13oB okHa «HauganbHEIE YCTaHOBKHW» IIPOU3BOJHUTCA HAXKATHUECM KHOIIKU

«ITapameTpsl cOeTMHEHUS C ITyMOMEPOM U KOHTPOJIBHON TOUKH» [ WM BBIOOpOM
B MeHI0 «llapamerpe» nosunuro «Hactporiku b/I, mrymomepa 1 o yMOI4aHUIO».

[Tone «ITapameTpsl 1Jis1 K3MEPEHHUH M0 YMOJTYAHHUIO» PACITOTI0KEHO B
IIPaBOM YaCTH OKHA HAYAJIBHBIX YCTAHOBOK.

B BepxHeW 4acTH NOJIsI PaCHOJIOKEHBI YETHIPE OKHA YCTAHOBKM BPEMEHHBIX
napaMeTpoB U3MepeHus - «Bpemsi uH3MepeHHs TecT-CHrHasia», «Bpems
U3MepeHHusi CUrHana», «Bpems usmepenus ¢ona» u «Bpems usmepenuss CA3»
VYKa3zaHHbIE OKHA 3aIlOJIHAIOTCS ONEpaTopoM C KilaBuarypbl. HanmeHoBaHus
BPEMEHHBIX MapaMeTPOB U3MEPEHUS IPUBEACHBI B Ta0II. 3.

CripaBa OT Ka)KJ0r0 U3 OKOH YCTaHOBKM BPEMEHHBIX MapaMeTPOB U3MEPEHHUS
HAXOJUTCS OKHO (hara BKJIFOUEHMsI JAHHOTO BHJa U3MEPEHUN B OOIIMIA LUKI MpU
ABTOMATUYECKOM pexume u3MepeHuil. OOmas NpoAOKUTENbHOCTh — LHKJIA
u3MepeHuii OyieT paBHa CyMMe BpEMEH, 3aHECEHHBIX B OKHA, OTMEUEHHBIE (piraramu.
IIo ymon4aHuIO BCE BPEMEHHBIE IMAPAMETPHI [IUKIJIA U3MEPEHUSA NPUHATHI PABHBIMU
61 cexynze. Uem 0o0Jbllie BpeMEHHbBIE LIUKIIBI U3MEPEHUS, TEM TOUHEE PE3YyJIbTAThI.

B none «Tunm u3mepenunin» HaxoAATCA KHOIKU YCTAHOBKH THIIA MPOBOJUMBIX
u3MepeHuid. BeIOOp THUMa n3MepeHuil JOMKEH COOTBETCTBOBATH TUITY MCCIEAYEMOIO
KaHajla yTeYkd HUHPOpMAUUU U  HUCHOJIb3yEMOMY CpPEICTBY  HM3MEpPEHU,
pPAacCIOJIO)KEHHOMY Ha PACCTOSIHUM OT UCTOYHUKA TECTOBOI'0 aKyCTUYECKOI'0 CUTHAJIA.

Tabnuya 3

BpeMmennbie nmapameTpbl H3MEPEHHUsI, yCTAaHOBIICHHBIE B OKHE, B
OKHO yCTaHOBKH

BPEMCHHBIX ITapaMETpPOB CCKyHOax

Tun nzmepenunit

WU3MEPEHHS Tun usmepeHuit « AKyCTHUKa»
«BubpoakycTuka

ITpoaOMmKUTENPHOCTD U3MEPEHUS OBHsI 3ByKOBOTO JIaBJICHHUS
«Bpems nusmepenust pol p yp M A

IIYMOMEPOM, PaCHOJI0KEHHBIM BOJIM3U pabOTaIOIIEro HCTOYHHUKA
TECTOBOT'O aKyCTHUECKOT0 CUTHAJIa

TCCT-CUTHAJIa»

[IpoaoKUTETBHOCTh U3MEPEHUS

[IponoIKUTENBHOCTE U3MEPEHUS
YPOBHS HABEJIEHHOTO

YPOBHS 3ByKOBOTO JaBJICHUS

BUOPOYCKOPEHUS
«Bpemst m3mepenus MHKPO(DOHOM, PaCIOI0KESHHBIM

aKCeJIepoOMETPOM,
PAcCIOI0KEHHBIM Ha PACCTOSTHUN
0T pabOTAOIIEr0 UCTOYHUKA
TECTOBOTO aKyCTHYECKOTO CHTHAja

CHTHAJIa Ha PacCTOSTHUH OT pabOTAIOIIETO
HCTOYHHKA TECTOBOTO

AKyCTHYCCKOI'0 CUrHajia
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[IponomxurensHOCTh U3MepeHus | IIpoaomKUTENTPHOCTE N3MEPEHUS
YpOBHS (DOHOBOTO 3BYKOBOTO (hOHOBOT'O YPOBHSI HABEJICHHOTO
aBJICHHUSI MUKPO(OHOM BUOPOYCKOPEHUS
«Bpewmst n3mepenus a pod ’ POYCKOp
PacroI0KEHHBIM Ha PaCCTOSHUU aKCeJIepOMETPOM,
(ora» OT BBIKJIFOYEHHOTO UCTOYHHKA PacMoI0KEHHBIM Ha PACCTOSHUU
TECTOBOT'O aKyCTHUYECKOTO OT BBIKJIFOYEHHOTO UCTOYHMKA
CUTHaja TECTOBOI'0 aKyCTHUYECKOI'0 CUTHAJIa
[TpoaomKUTETbHOCTD U3MEPEHUS
[IpoOmKUTENBHOCTD U3MEPEHHUS
YPOBHS HABEJICHHOT'O
YPOBHS 3BYKOBOT'O J1aBJICHUS
BUOPOYCKOpPEHUS
MHUKPO(GOHOM, PACTIOIOKEHHBIM
aKCeJIepOMETPOM,
«Bpems uzmepenus Ha pacCTOSTHUM OT
PacmoI0KEHHBIM Ha PACCTOSHUU
CA3» BBIKJIFOYEHHOT'O UICTOYHUKA
OT BBIKJIFOYEHHOT'O UCTOYHHKA
TECTOBOTO aKyCTHYECKOTO
TECTOBOT'0 aKyCTHYECKOTO
CUTHAaJa, IpU pabOoTaIOMINX
CUTHaJIa, IPU pabOTarOIINUX
CpeICTBax 3alUThI
CPEICTBAX 3aIIUTHI

OkHo «HammeHOBaHHWE TOYKHW» CIYXXUT JIsi NPUCBOCHUS HMEH HOBBIM
3aMuCsIM pe3yJbTaTOB BHIMOJHEHHBIX U3MEPEHUN NP 3aHECEHUU MX B 0a3y JaHHBIX
(ums 3amucu 1o ymosryanuio — « KoHTpoJsibHast Toukay). J[711 HOBBIX 3amuceit B 0azy
JAHHBIX PEKOMEHYETCSl HCIOJIb30BaTh MMEHA C YKa3aHHEM THUIIa BBINOJIHSIEMOTO
U3MEpPEHUS U KOHCTPYKTHMBHOTO 3JIEMEHTa BBIJIEJIEHHOTO TOMEIICHUs (Harpumep,
«Akyctuka OxHO», «BuOpoakyctrika OKHO» BMECTO 3aIIUCH IO YMOIJIYAHUIO).

[Tone «BrJIKWYMTHL B OTYET» CIYXKUT IS ONPEACICHUS HOMEHKIATyphl
PEe3yIbTATOB U3MEPEHUH, UCTIOIB3YEMBIX 711 (HOPMHUPOBAHUS OTYETA.

B none «YpoBeHb HOPMHPOBAHMS» HAXOMSTCS KHOIKH YCTAHOBKH YPOBHSI
HOPMUPOBaHUA (MHTETPAJIBLHOIO YPOBHS PEUEBOr0 CUTHAJIA JJI PA3JIMYHBIX BUJIOB
PYCCKOM peun), UCIOJIb3yEMOTI0 MpU 00pabOTKe pe3yIbTaTOB U3MEPEHUM.

YpoBeHb HOPMHUPOBAHUA MOXKET OBITH 33/JaH €IUHBIM BO BCEM JHAama3oHe
4acTOT C TPUBA3KOM K THUIIy UCCIEIyEMOT0 TIOMEIICHUs, JU00 3aJaHHBIM
OMepaToOpoM JUIsl KaXkJA0W U3 MATH OKTABHBIX MOJIOC C LIEHTPAJIbHBIMHU YaCTOTaMHU
250, 500, 1000, 2000 n 4000 I'm:

«70 nb» - s noMenieHuit 6e€3 cpeCTB 3ByKOYCUIICHNUS,

«84 nb» - 114 IOMEIIEHUI C YCTAaHOBJIEHHBIMU B HUX CPEJCTBAMU

3BYKOYCHJICHUA,
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«M3 TA0JIUIBD) - yPOBHU HOPMHUPOBAHUS 3aJJal0TCS ONIEpaTOpPOM B TaOIUILE,
NIOKa3aHHOU CJIEBA, OTKPBIBAOILIECHCS npu Ha)KaTHH KHOITKH

T atin. ypoBHEN HOPMME. TEI:'T-I:HFHaJ'Ia| 3TOTO OKHA

PaznnunHbiM BUaaM pPCYH COOTBCTCTBYIOT THIIOBBIC HHTCIPAJIBHBIC YPOBHHU

pEYEBBIX CHUTHAJIOB, WM3MEPEHHbIE Ha PACCTOSHUM | M OT HCTOYHHMKA pEUU
(roBopsIIIUI 4YEJIOBEK, 3BYKOBOCIPOM3BOIAIEE YCTPOUCTBO): Lo = 70 nb — peub

cpenneii rpomkocty; Le = 84 nb — oueHb rpomkas pedb, yCHICHHAs] TEXHUYECKUMU
CpencTBaMH. YPOBEHb pPEUYEBOTO CHUTHAJIA B OKTABHBIX II0JIOCAX HE SIBISETCSA
paBHOMepHBIM. [IpemmaraeTcs ClHeAYOIIMA BapHaHT PacCHpEAC/ICHUS YPOBHS
PEYEBBIX CUTHAJIOB B OKTABHBIX T0OJI0cax (Tabi.2).

Takum 00pa3om, BBIOOPOM YPOBHS HOPMHPOBAHUS OIMPEACISICTCS MOJENTb
MCTOYHUKA PEYEBON MHPOPMAIIHH.

CocTostHue yCTaHOBOK B ToJie «PacueT MHTerpajbHOil OLEHKH» ONpeneseT
KaKoW u3 pe3ysibTaTOB OO0pabOTKM U3MEpEHUN 3a BpeMs HaOmroJeHus OyaeT
WCIIOJIb30BAaHO B JAJBHEUINUX pacueTaX — MUHUMAIBHOE U3 U3MEPEHHBIX 3HAYCHUN
WIM, SKBUBAJICHTHOE 3HAYCHHE 3a BpEMS HAONIOACHHS, PE3yJIbTaTaM HW3MEpEHUU
ypoBHsi goHa. B coorBerctBur ¢ HMJI B pacuerax HEoOXOAMMO HCIOIb30BaTh
MUHHMAaJIbHOE 3HAYeHUE YPOBHS (DOHA.

[Tone «®aiia ¢ By ns pabotel ¢ daitnamu 6a3bl JTaHHBIX ¢ KHOTTKAMHU

OTKPBITHUS ﬁj U COXpaHEHUs H pacmoyio)keHO B BepxXHeW dyactu okHa. OHO
npeaHa3HauYeHo sl BbIOOpa omepaTopoM TpedyeMoro st padboThl daiina 0a3sl
nanueix. [llabnon ¢aitna 6a3el nanHbix «ACST.mdb» wuHCTaNNMUpyercs mpu
YCTaHOBKE MPOTPAMMBI.

3arpyska, coxpaHeHue 1 iepeuMeHoBaHue ¢aiia 6a3bl JaHHBIX TPOU3BOIUTCS
B TIOpSJIKE, aHAJIOTUYHOM BBIMTOJTHEHHUIO yKa3aHHBIX mporeayp B OC

«MicrosoftWindowsy.

Oxna «3arpy31<a» u ((COXpaHI/ITB KaK», OTKPBIBAIOTCS IIPpU HAXKATHUH KHOIIOK

;-_-“;I " H COOTBETCTBEHHO. By okHa«CoXpaHUTh Kak» IMOKa3aH Ha puc. 8.
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CoxpaHuTb KaK
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GKYMEHTE
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THn gaiing: ICPaFmbl cBO j Otrera |
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Puc. 8. OxHo coxpanenus ¢aiina 0a3bl JaHHBIX

[Ipu Hauvame pabGoTel B OkHe «HavanabHbIe YCTAHOBKHM» HEOOXOIUMO
3arpy3uTth ¢aia 6a3pl JaHHBIX ¢ pacmupenueM «*.mdby. [Tocie mosBaeHus umeHu

BbIOpaHHOTO (haiina 6a3bl NaHHBIX B OkHE 1o «Paia ¢ By 11 ero oTKpeITHS

~ TpumeHHTL

HaxaTh KHOMNKY «IIpumMeHHUTB)» | . [Ipn HEOOXOAMMOCTH COXPAHHTH
OTKPBITHIN (haiii 6a3bl JAHHBIX O]l HOBBIM MMEHEM (Hampumep, «ApceHaa.mdby).
[ToaroToBnenHyto 0a3y NaHHBIX MOXKHO HMCIOJIb30BaTh JJisi 00OpaOOTKM Ha JPYrom
KoMmmbioTepe. [{ns 3Toro 0a3y JaHHBIX HEOOXOAMMO CKOMUPOBATH Ha JAPYrou
KOMIIBIOTEP, 3arpy3UTh Ha ATOT KOMIIbIOTEp mporpamMmHoe obOecrieuenue «lllenot-
WNurepderic» u BctaButh HASP-xmrou. JlaHHBIM mpueM MOXKET HCIOIb30BaThCS
TOrJa, KOrja TMpH TPOBEICHUM U3MEPEHUNM Helb3s Hucnoyib3oBaTth [IOBM,
cepTU(UIIMPOBAHHYIO JUIsi OOpaOOTKM 3aKphITOM HHPOpMAIUU, a MPOTOKOI
U3MEpPEHUN NOKEH OBbITh 3aKkpbIThIM. Kpome 3Toro, 0a3a MaHHBIX MOXKET OBITh
3arnojgHeHa uHGOpMaIlMel, MOJyUYeHHON C UCTOIB30BaHUEM CPEJICTB U3MEPECHHM, HE
BxoAsmmx B KoMIUieKT cuctembl «lllemot». OpHako mojiydeHUE pe3yJsibTaToB
pacueToB BO3MOXHO TOJIbKO npu Hanuuuu HASP-kitoya.

ba3za 1aHHBIX BBINOJHEHHBIX HW3MEPEHUN MpeJHa3HaueHa ISl XPaHCHHsS

uH(pOpMaIMK O MECTe MPOBEACHUS M3MEPEHUM (0OBEKT, MOMENIeHNE, KOHTPOJIbHAs

TOYKA) M O pe3yJIbTaTax U3MEPEHUHN U pacyeTOB B KaXKJ0M KOHTPOJIbHOU TOukKe. baza
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JAHHBIX BBIIIOJTHEHHBIX W3MEPEHUN HMEET HEPAPXUUECKYIO CTPYKTYpY C Tpems
ypoBHsIMU uepapxun — «OQ0bekT», «Ilomemenune», «KonrpoasHas Ttouka». Ha
KaXJ0M M3 YpOBHEH HEpapXuu BO3MOXKHO BBINOJHEHHE Omnepauuii 100aBIeHUS U
yHaJeHus DJIEMEHTOB M  pEeAaKTHUPOBaHUS UWHGPOpPMAIMU, OTHOCSIIEHCS K
KOHKPETHOMY OOBEKTY, TOMEUIEHUIO WU KOHTPOIHHOM TOUKE.

3arpy3ka (aitia 0a3bl JaHHBIX MO yMmondaHuio «Acst.mdby» npoucxonut
ABTOMATUYECKH IPH 3aIyCcKe MporpamMmbl. M3MeHeHne noAKII04eHHON 0a3bl JaHHBIX
U OTKpbITHE TpebyeMoro ¢aiina ¢ pacmuperreM «*.mdby npousBoguTcs B moiie
«Paiia ¢ Bl «OkHa HaYaJbHBIX YCTAaHOBOK». OTOOpa)keHuEe 3IeMEHTOB 0a3bl
JAHHBIX OCYUIECTBIISIETCSl B BUJE J€peBa B JIEBOM O0JIACTU TJIABHOI'O OKHA paldOThI
nporpamMmbl.  Kaaplii 3J€eMEeHT JpeBOBUAHOW 0a3bl JaHHBIX JIODKEH HWMETh
YHUKQJIBHOE ISl CBOEM BETKH MMs. [lepexon Mexay 3JI€eMEHTaMHu OCYIIECTBISETCS
LIETYKOM JIEBOM KIIABUILM «MBILLIN.

DOneMeHTaMu ynpaBiieHHs 02301 JaHHBIX B INIABHOM OKHE MPOTPaMMBbI

SABJIAIOTCA:

%
- kHomka «/lo6aBJjenne oobekTay (Ctrl +Alt + 0) lﬂ;

- kHomka «IIpocmoTpers/U3MennTh napamerpbl o0bexkTay (Ctrl + Alt

+V) \i‘;

- kHonka «/lo6aBaenne nomemenus» (Ctrl + Alt + R) ﬂ;

- kHomka «IIpocmoTpers/U3MennTs mapameTpbl nomemenus» (Ctrl +

Alt+P) =,

KHoMKa «/100aBUTH KOHTPOIBHYI0 TOUKY» (Ctrl + Alt + Q) _—_,

o e
kHomka «[IpocMoTp KoHTpOABLHOM ToOukH» (Ctrl + Alt + M) lﬂ;

kHorka « KonupoBanue koHTpoabHOI Toukmn» (Ctrl + Alt + C) ‘%];

KHOTIKa «YaajaeHnue iementay (Ctrl + Alt + D) _QJ
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[lepexoa B peXuM peaKTUPOBAHUS AJIEMEHTa 0a3bl JaHHBIX OCYIIECTBISETCS
JIBOMHBIM IIETYKOM JIEBOW KJIABUIIU «MBIIIMN» HA HeM. [Ipu 3ToM OyJeT OTKpBITO
COOTBETCTBYIOIIEE JAHHOMY BJIEMEHTY U €r0 YPOBHIO MEpPApPXHUHU JHAIOTOBOE OKHO
penaktupoBanusa «IIpocmorpers/M3MeHuTh mapamMerpbl 00beKkTa (NMOMeENIeHUSs,

KOHTPOJIbHOW TOYKH)».
[Ipn Haxatum kHomku «/loGaBienue oO0bekTa» (Ctrl +Alt + 0) IE

OTKpbIBaeTcs OKHO «/lo0aBiaeHue 00bekTay, nokazaHHoe Ha puc. 8. [Ipu HaxaTun

kHonkH «IIpocmoTpers/M3MenuTs mapaMerpsl 00bekTa» (Ctrl + Alt + V) Ii‘

WM TIPYU JABOMHOM IIETYKE JICBON KJIABUIIN «MBIIIW» MO BBIACICHHOMY OOBEKTY —

O0KHO «O0BbeKT», MOKa3aHHOE Ha pUC. 9.

« WENOT - Hurepdedc v4.0 - [[obasneqme offberTal M =] ES
it dnpaeneHude WsvepeHiArd  Mapamerper Momowes O nporparae = IE’I_)'_C]
e I [ R N = e X [ o [
g I nasHLIA Kopnyc HazeaHue ooeekta
=) Odvexr 11
: | ¢ HogaeuTe I
F+_'| MNomewenue 123
= Momewenue 124 | AOpeC M Orrazarscs |

"1 B Konrponbhas - l

[paHuua offbekTa

OnucaHue

Jd | H [~

| DofiaBneHie offbekTa o

Puc. 9. Oxno «/loOGaBiieHHE 00BEKTa
Bun oxon «/lodaBiienune od0bekTay u «O0bekT» (puc. 10) mpakTuyecku

HACHTHUYCH, 3d UCKIIIOYCHUEM BHU/Id KHOIIOK BBOJAA PC3YJIbTATOB PCAAKTHUPOBAHUA

(| o Lot |y Mo ] ) ¥ HaM4us paHee BBeJeHHOW nHpopmanuu 00 00BEKTe B

okHEe «O0BeKT.
[Tpu nHaxxatun kHonku «/lo6aBiaenue momemenus» (Ctrl + Alt + R) OTKpBIBaCTQﬂ

OKHO «/lo0aBJjieHre moMeleHus», mokazanHoe Ha puc. 11. ITpu
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Haxatuu KHOTIKK «[IpocmoTpers/3MeHuTh mapamMeTpsl nomenienus» (Ctrl + Alt

e— o o
+ P) =L unu npu 1BOMTHOM IIETYKE JIEBOW KIIABUIIU «MBIIIN TIO BBIIETICHHOMY
noMelnieHuto — okHo «IloMemenuey, mokasanHoe Ha puc. 11.

Bun okon «Jlo6aByienne nomemenusi» u «llomemenne» (puc.11, 12) taxxe

IMPAaKTUYCCKHN UJACHTHUYCH, 34 HCKIIIOYCHHUCM BHd KHOIIOK BBOJa PC3YJILTATOB

peI[aKTI/IPOBaHI/IH(| o Moz |y e I)I/IHaJII/Iqu paHee BBEICHHOI
uHpopMmarmu o momenieHuu B okHe «Ilomemenney.

VKa3aHHbIE OKHA COJEp)KaT TPEOYIONIMe 3aroJHCHUS BKIAJKUA OIMHCAHHS
noMerieHus — «Orpaskaamue KOHCTPYKIHN, «AHKeHepHbIe KOHCTPYKIIHH,
«Oxkna», «/IBepuw» u «Ilapamerpsr CA3». HWadopmanum 3TUX BKIAJI0K
UCIIONB3yeTCsT Tpud  (OPMUPOBAHHMHM OTYETA [0 pe3ysbTaTaM I[POBEICHHBIX

WCCJIEIOBAHUN U COXpaHsAETCs B 0a3e TaHHBIX MPOTPAMMBI.

« WENDT - Hurepdedc v4.0 - [Dtbext] = [0 x]

o Ynpasnenie wstieperiavd  Mapavierps Momowe O nporpane _ 8] x|

Ble|sls] =lvlm] ol 2lo]al vl

E § E;‘aﬂmn copmye HaseaHue oftexra

B Dmexr 11 |':"f""EKT11  Marerms |
Anpec X Ortkasareca |

I'I 17602, Mockea, yn. Aranerdka Axoxdna, 4. 12, kopn, 5.

[paHMLa ofbekTa

Hapy#HeIE MOBERXHOCTI S0aHKA

OnucaH4e

.D.B';I:-:BTEI}KHDE NaHeNEHOE 303HHE ;I

|.|'I pOCHOTRAH SMEHEHWA OfbeKT S

R

Puc. 10. OxkHO «O0BEKTY
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«f WENOT - Hurepepeinc v4.0 - [[loGasaeHue nomMewetus] = [0O] x|

<ﬂﬂ anaBneHMe uzmepenuard  Mapamerper MNomowe O nporparse =0
sl als] =lvle] el wla] Al B
BLl Dfiwme aaHHbIE | CriesHele nomeu.leHuql Orpaxaatime KoHcrpyKLLHHI WHs#eHEpHEIE KoHc‘rpgKuqu OkHa I .D.BBDHI MNapateTprl CA3
I'naeHLA kopnye HaseaHHe nomeLeHHa
Odberr 11 ;I
MNomewenue 121 v Hodaeire I
- Momemenwe 123 i
- MNomewenue 124 J XK Orrasarsca |
Ara Pazmepel nometeHHA
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Puc. 11. Oxno «/loOaBiIeHNE TOMCIIICHHIN
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Puc. 12. Oxno «Ilomemenue»

[Tocne 3aBepiieHUs: BBO/IA IAHHBIX B MOJIS OKOH HEOOXOIMMO HaXKaTHE KHOIOK
«/lobaButh)» i « U3MeHUTH» 7151 UX BBOJIAa B 0a3y JIaHHBIX.

[Ipu 3anonHeHnn noJieil OKoH Ha YpoBHAX «O0bekT» 1 «Ilomelmenue»

HE0OX0IMMO COOJIIOAATh ONIPEICIICHHBIC MPaBUIIA.
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«O0BEKT» - DJIEMEHT BEPXHET0 YPOBHS MepapXuu 0a3bl TaHHBIX — UMEET
CIEeAYIOIIUE aTPUOYTHI:
- «Ha3Banue o0beKTa» - 00s3aTENILHOE M0OJI€ BBOJA YHUKAILHOTO UMEHU

o0bekTa B (paiiie 6a3bl JaHHBIX. OHO MOXET OBITh MOJIEM JIaHHBIX 10 254

8
3HAaKOB (2 — 2 ciiy>)keOHbIX CUMBOJIa). B OkHE ¢ HabOpOM YK€ BBEJICHHBIX
MECT IPOBEJIEHUS MCCIEAOBAaHMNM B JIEBOM 4YacTH IJIAaBHOTO OKHA

nporpaMmbl Oy€T 0OTOOpakaThCsl TOIBKO MEepBasi CTPOKa JAHHOTO TOJIS;

- «A)]pec» - IIOJIC BBOAA ITIOYTOBOI'O aaApECa 3JaHrsA, B KOTOPOM pasMCIICH

00BEKT 3aIlUThI, JITUHOMN 10 254 3HAKOB;

- ((rpaHI/IIIbI 00beKTa» - MHOI'OCTPOYHOC IIOJIC OIIMCAHUA TI'paHHUI], 3a
Npeacyibl KOTOPBIX HC HOOJDKHA BCKPBIBATHCA 3allUIIacMas pcucBast

uHpopmarus (06pem 10 64000 3HAKOB);

- «Onucanue)» - MHOTOCTPOYHOE T10JI€ BBOJIA JOTIOJTHUTEIBHBIX CBEICHUMN

1o o0beKTy (00BeM 10 64000 3HAKOB).

«ITomenieHue» - HIIEMEHT CPETHET0 YPOBHSI HepapXuu 0a3bl JaHHBIX — UMEET
CIeAYIOIIUE aTPUOYTHI:
- «Ha3Banme momemeHus» - 00s3aTENIbHOE MOJI€ BBOJA YHHUKAJIbHOTO
UMEHHU BBIJICTICHHOTO TOMEIIEHUsT JaHHOro oObekTa (dopmar moms —
TEeKCTOBbIM 254 cumBona). B okHe ¢ HAOOpPOM Y€ BBEIECHHBIX MECT
IIPOBEJICHUS MCCIIEIOBAaHUI B JIEBOM YacTU IJIABHOTO OKHA IPOrpaMMBI

6YI[CT TAaKXKC OTO6pa)KaTBC$I TOJIBKO II€pBasd CTPOKa JaHHOI'O ITO0JIA.

- «ITakK» - HOMCED 3TaXKa, Ha KOTOPOM PaCIIOJIOKCHO IMTOMCIICHHNEC

(dbopmat noJsist — YUCIOBOM, 10 254 CUMBOJIOB);

- «Pa3mepsnl nomMemeHus» - pa3Meprl MOMeNIeHus1 B MeTpax (opmat

0JIs1 — TEKCTOBBIN, /10 254 CUMBOJIOB);

- «Daapmmnoay, «PaabmmoTosaok», «CHcreMa BeHTHISIIUN,

«Cucrema BOAOCHAOKeHUs1» - UH(DOpMamusi O COOTBETCTBYIOIIMX
58



CUCTEMaX, CMOHTUPOBAHHBIX B MOMeEIIeHUH ((popmaT mojiel — TeKCTOBBIH,

10 254 CUMBOJIOB);

- «l'[poqee» - MHOT'OCTPOYHOC I10JIC BBOAA JOIIOJIHUTCIBbHBIX CBCI[GHI/Iﬁ

nomenieHuo (00vem 10 64000 3HAKOB);

- Braaaka «CMe:kHBIE mOMelleHHs». B 1ong [gaHHOM BKIIQIKU
BBOJISITCS Ha3BaHUS (W/WJIM HOMEPA) U KPaTKUE XaPaKTEPUCTUKU CMEKHBIX
MIOMEIICHUI N0 BCEM IIECTH HANPABICHUSM OT BBIJICJICHHOTO MOMEIICHUS

(opMmar moJieii — TEKCTOBBIN, 10 254 CUMBOJIOB);

- Bruaaaka «Orpaxkaammue KOHCTPYKIUUW». B 1oyl TaHHOW BKJIAJKU
BBOJIATCSl XapaKTEPUCTUKUA CTEH, MEPETrOPOJOK, MEPEKPBHITHI IOTOJIKA U
10JIa BBIJEJICHHOIO MOoMelleHus. (popMar mosie — TEeKCTOBbIH, 10 254

CHUMBOJIOB);

- Bruagka «/HkeHepHbIe KOHCTPYKUIUM». B I0nsd 1aHHON BKIIAJIKU
BBOJATCS  XAapAaKTEPUCTUKHU  PA3JIMYHBIX CHCTEM, pa3MEUICHHBIX B
BbIJIeTICHHOM nToMetennn. dopmar moseit 1eBoro cTosida — TeKCTOBBIN 10

254 cUMBOJIOB, IPABOI'0 — YHACIOBOU A0 254 CUMBOJIOB;

- Bkaaaka «OxHa». B mona gaHHOM  BKJIAAKH  3aHOCSTCS
XapaKTEPUCTHKH BCEX OKOH B BBIJICJICHHOM noMenieHnn. @opmar noneun
«KoanuectBo», «ToamuHa crekiaa» u «@paMyr B OKHe» - YACIOBOU 10

254 cCMMBOJIOB, OCTaJbHBIX IMOJIEH — TEKCTOBBIN 70 254 CUMBOJIOB;

- Brkuaaka «/IBepw». B 1mons  gaHHOM  BKIAQJAKH  BBOJISITCA
XapaKTEPUCTHKHA BCEX [JBEPEHM B BBIACICHHOM noMemeHun. DopMarsl
moJsiel 3ajlaHbl B COOTBETCTBHUU C 3aHOCHUMBIMU JaHHBIMHM (T€KCTOBBIE WJIU

YHUCJIOBBIE);

- Bxnagka «Ilapamerpsl CA3». B monsx gaHHOM BKJIAAKA BBOIATCS
JaHHbIE 00 YCTAaHOBJIEHHBIX B IOMEILIEHUH CPEACTBAX aKTUBHOM

AKyCTUYECKOM ¥ BUOPAIIMOHHOM 3aruThl (IpH UX Hanu4uu). B mose
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«Ha3BaHme» pekoMeHayeTCs 3aHOCUTh TUN (Mojenb) reHeparopa CA3.

Broxg tunoB marunkoB CA3 mpou3BOAUTCS BHIOOp W3 BBINAAAIOIIETO

CIIMCKa WJIN C KJIaBUATYPhI.

B KaXXJ0M IIOMCUICHHHN JOJIDKHAa OBITh XOTSI OBI OJlHa KOHTpPOJIbHAA TO4YKaA.

JloOaBiieHrnEe KOHTPOJIBbHOM TOYKH OCYIIECTBIISICTCA HaKaTueM KHOIKH «/lo6aBuTh

KOHTPOJILHYI0 Touky» (Ctrl + Alt + Q) = . IIpu 3ToM oTKphIBaeTcs okHo «HoBasi

KOHTPOJIbHASl TOYKAy, TIOKa3aHHOE Ha puc.13.

« WEMOT - Murepeenc v4.0 - [Hoban KoHTponbHanA Toukal =] E3
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2z pls] e ol @] 2] vl
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= Otwext 11 Budpoakyctka OkHo
Momeuenne 121 ¥ Bpetaa samepa TecT curHana i|3'| CR
- Momewenne 123 =
E Momemwenue 124 K.OMMEHT SpHI ¥ Bperia samepa curHana iB'] CEr
¥ Bpera 1amepeHus foHa i|3'| Cag
¥ DueHka 3 ek THEHOCTH CA3 lE‘l CEk
Brifiop ypoEHA
i+ YposeHs & B Ornoorre |
i YpoeeHs B v BbII'ID.I'IHMTbl
i~ YposeHs C % Orxas |
— CoeguHeHuE
YpoBeHs HOPMHP. TECT-CHFHEIJ‘IEI—‘
I-IIZIDT lEDM-I j ) 70 0B i 24 nb " Mz tadn.
T afinula YyposHER HOPMUHP. TECT-CHrHAaNS |
I:Kopcnm'bl‘l 9200 j
v Brmoudte B otyer W Bral/3-okTae.ananus
{HztepeHIa 7

Puc. 13. Oxno «HoBast KOHTpOJIbHASI TOUKa

Oxno «HoBas KOHTPOJbHAadA TOYKaA) OTKPLIBACTCA C YIKC 3aIllMCAHHBIMHU B

HEM YCIIOBHUAMU TIPOBCACHUA I/I3M€p€Hl/If/'I N HCIOJIb30BAHUA HX PE3YJIbTATOB B

OTYCTC:

- THUIIOM MU3MEPEHUN;
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- BPEMEHHBIMH ITAPAMETPAMU LIUKIIA U3MEPEHHUS;

- YPOBHEM HOPMHUPOBAHUIA (I/IHTGFpaJ]BHBIM YPOBHEM pCUYCBOI0 CUMIrHajia

JUTSL pa3JIMYHBIX BUJIOB PYCCKOU peun);

- TIapaMeTpaMu COCIMHEHHUS C IIyMOMEPOM;

- HOMEHKJIATypOU pe3yJIbTaTOB U3MEPEHUH, UCIIOJIB3YEMBIX IS

dbopMHpOBaHUS OTYETA.

N3navanpHO 3anucaHHble B OKHE «HoOBasi KOHTPOJIBHAA TOYKa» YCIOBUS
IPOBEICHUS M3MEPEHUN COOTBETCTBYIOT 3aJaHHBIM MPOrpPaMMON WJIM ONEPaTOpOM
KaK «yCJIOBHS II0 yYMOJYaHHIO» B OKHe «HauanbHble ycTaHOBKHW». T€KCT B OKHE
«Touka» mons «OnucaHue» COOTBETCTBYET MIA0JIOHY MMEHU KOHTPOJIBHOM TOYKH,
TaK)Ke€ 3aIaHHOMY B OKHE «HauanbHble yCTaHOBKU.

YpoBHM HOpMHUpPOBaHUS B TabiWIle YpPOBHEW HOPMHPOBAHHOIO TECT-CUTHAJA

T afi 8 YpOEHE HOPMKP. TECT-CUTHaNa

| IIpU OTKPBITHMHW OKHA COOTBCTCTBYIOT 3aJdHHBIM OIICPATOPOM KaK

«3HAYEHUs MO yMOJMYaHMIO» B Tabnuie okHa «HauampHble ycnoBusi». TpeOyemblit
ypoBeHb olieHKH — A, B ninn C nosmkeH ObITh YCTAHOBIJIEH ONEPAaTOPOM, UCXOJS U3
LIEJIA U YCIIOBUM UCCIIEI0BAaHUS OOBEKTA.

KHomka «BbIMOIHUTEy ¥ fmomm| _ 3amycKk Ipoueaypsl usMmepenuit. Ilocie
3aBepUICHUs] U3MEPEHUN 0TOOpaKeHHe KOHTPOJIbHOW TOUKHU Ha €€ YpOBHE B JIEpEBE
0a3bl JAHHBIX OyJIET OTMEUYEHO 3HAKOM .,

KHomka «OT/I0KATLy _BOmse| COXPaHHUTh KOHTPOJIBHYKO TOYKY JUIS
pOBEJCHHUS HM3MEPEeHUN B Oosiee Mo37qHee BpeMs. DTy KHOIKY PEKOMEHIYeTCs
UCTIONb30BaTh JJIsi 3a0JlarOBpEMEHHOro co3JaHust B 0Oa3e JaHHBIX Habopa
KOHTPOJIBHBIX TOUEK IE€pel IPOBEACHUEM U3MEPEHUI Ha HUCCIEAYEMOM OOBEKTE.

Krorka «Orka3» X% | grkas ot co3nanus HOBOM KOHTPOJIbHOM TOYKH.

«KOHTpO/IbHASA TOYKA) - SJIEMEHT HIKHErO YPOBHS HepapXuu 0a3bl JaHHBIX.
[Ipu 3anonHeHun mnosied OKOH Ha ypoBHE «KOHTpoJbHasih TOYKAa» HEOOXOIUMO

coOJII0/1aTh ONpe/IEJICHHBIE MPABUJIA.
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- «Ha3BaHue TOYKH» - 00S3aTCIBLHOE II0JIC BBOJa YHHUKAJIBHOTO MMCHU
KOHTpOJIBHOﬁ TOYKH HJIA JaHHOI'O IIOMCHICHUA ((bopMaT 10JISI — TEKCTOBBIM

110 254 CUMBOJIOB);

- «KomMmeHTapuii» - MHOTOCTPOYHOE TT0JI€ BBOJIA JOTIOJTHUTEIBHBIX

CBEJICHUI IO KOHTPOJIbHOU TOUYKE 00BeKTY (00beM 10 64000 3HaKOB).

- «BKJI0OYHTH B 0TYeT» - 1aru BKIIOYEHHUS UHPOPMAIIUU 00 OKTaBHBIX
U TPETHOKTABHBIX U3MEPEHUAX B JAHHOW KOHTPOJIBHOM TOYKE B OTYET IO

pe3yiibTaTaM BbIITOJIHCHHBIX pa60T.

- «Bb10Op yPOBHSI» - KHOTIKK BHIOOpA OMEPATOPOM HYKHOTO eMy Habopa
OTHOIIECHUN «CHUTHAJ/IIyM» B OKTaBHBIX II0JIOCAX B 3aBUCHUMOCTU OT

YPOBHS uccienyemMoro nomemnenus - A, B wu C.

- «YpoBeHb HOPMHMPOBAHUS TECT-CUTHAJIA)» - KHOIIKU BbIOOpA

OMEepaToOpOM YpOBHSI HOPMUPOBAHMSI TECT-CUTHAA:

- «70 nb» - s nomenieHui 6€3 CpesICTB 3BYKOYCUJICHHUS;

- «84 nb» - 11 OMEIEHU ¢ YCTAaHOBJICHHBIMU B HUX CPEACTBAMU

3BYKOYCHUJICHUS;

- «u3 TA0JMUbD) - YPOBHU HOPMHUPOBAHMS TIPOBEPSAIOTCS U TpU
HEOOXOIMMOCTH PENAKTUPYIOTCS OINEPAaTOPOM MPUMEHUTEIBHO K JTaHHON
KOHTPOJIBHON TOYKE B TAOIMUE YpPOBHEH HOPMHUPOBAHUSI TECT-CUTHAJIA B

IIITH OKTAaBHBIX I10JIOCAX, OTKpBIBaeMOI\(JI IIPpX HAa’>KaTHH KHOIIKH

T afi i YPOEHEN HOPIMKP. TECT-CUTHana |

BBenenve ypoBHS HOPMUPOBaHMS HEOOXOAUMO JJIsl BBIMIOJHEHHS pacdeTa
OTHOIIICHUS CUTHAJI/IITyM.

ITocne 3aBepiieHHMs BBOJ@ JAHHBIX B IO OKOH M BKJIAJOK PaOOTHI C
KOHTPOJIbHOM TOYKOM HEOOXOJMMO HaXKaTHE KHOMOK « BBIMOMHUTBY, «OTI0KUTHY

i « A3MEeHHUTDbY JJIs1 UX BBOJa B 6213}’ JaHHBIX.
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[Ipu nHaxxatuu kHomKku «IIpocMoTp KoHTpoOJBLHON Toukm» (Ctrl + Alt + M)

e o o o
_"?j WA TIPpU JABOWMHOM IICIIYKC JICBOU KIABHUIIH «MBIIIHW» I10 BBIACJICHHOW TOYKC

KOHTPOJISI OTKPBIBAETCA OKHO C IMEHEM 3TOM TOYKH, TOKa3aHHOE Ha puc. 14.
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Puc. 14. OxHO npocMoTpa pe3yJIbTaTOB U3MEPEHUI B KOHTPOJIBHOM TOUKE (BKJIaJIKa

«XapaKkTepUCTUKN» )

OkHO mpocMOTpa Pe3yJabTaTOB MU3MEPEHHUN B KOHTPOJIBHON TOUKE COACPIKHUT
ITh BKIQIOK — «XapakTepucTUKHW», «Pe3yabrarsl mdmepenuun», «I'padux»,
«BbimoiHuTh U3MepeHuss» u «Pacuer Juaywa» (puc.15-17). Bxmagku okHa
JOIYCKAalOT BO3MOXXHOCTb PEIAKTUPOBAHUS COAEpKALICCSs B HUX HHQPOPMALIMH.
[Tons Bknaaku «XapakTepucTHKH» AyOnupyroT noJisd okHa « HoBasi KOHTpOJIbHasA
Toukay (puc. 13).

3HAYEHUsI WHTETPaJbHON OLIEHKM Ha BKJIaJAKaX «XapaKTePUCTHKH» U
«Pe3ybTaThl H3MEPEHH» COBNAAAIOT.

Bxnagka «Pe3yabTarsl u3MepeHmil» (puc.15) comepkuT CleAyroIue

JTaHHEBIE:
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- B crpoke «TecT-curnaimn otoOpaxkaercsi cpeHee 3a BpeMs U3MEPEHHUS
3HaQYeHUE YPOBHS 3BYKOBOTO JIaBJICHUSI OT HWCTOYHUKA TECTOBOIO
AKyCTHYECKOTO CUTHaJla B KaKJI0M OKTaBHOM I0J0Ce, U3MEPEHHOE B TOUKE

YCTaHOBKHU 1-ro MuKpoQoHa;

- B crpoke «Curnamn» - otoOpaxkaercs cpeaHee 3a BpeMsi HU3MEpPEHHs
3HAUYEHHUE YPOBHS 3BYKOBOTO JIaBlieHUS (WJIM BHUOPOYCKOPEHHUS) OT
MCTOYHUKA aKyCTUYECKOT0 TECTOBOTO CUTHAJA B KaXKI0M OKTaBHOM MOJIOCE,

U3MEPEHHOE B TOUKE YCTAHOBKH 2-TO MUKpPO(OHA (aKCEIEepOMETPA);

- B crpoke «®oH (MHH)» oOTOOpakaeTCs MHHHUMAJIbHOC 3HA4YCHUE

YPOBHS 3BYKOBOTO JaBieHUs (MU BUOPOYCKOPEHHS) B KaXKAOW OKTaBHOM

1oJj10ce,

4 WENOT - Hurepieiic v3.1.2 - [HouTponbHas Touka ARycTHEa , K.T.BxoaHas asepb B KabWHeT no... E|@|g|
-
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Bl=] (=] =|»@]0] vls] 4] 8l
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YposeHE OSEYUKM

£ Hpopehs L 7045 B4ab

£ *

MpocMoTp KoHTPONLHOM To4YkK

Puc. 15. OxkHO nnpocMoTpa pe3ysIbTaTOB U3BMEPEHUIN B KOHTPOIbHON TOUKE

(Bkiaaka «Pe3ynbTaTel H3MEpeHHIN)

M3MEpPEHHOE B TOUKE YCTAaHOBKHU 2-T0 MUKpO(doHa
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- B ctpoke «®oH (cK3)» - 0TOOpa)kaeTcsi cpeaHee 3a BpeMs U3MepeHus
3HAUYEHUE YPOBHS 3BYKOBOIO JaBlieHHs (MU BHOpOycKopeHus) ¢oHa B
KOKJIOM OKTaBHOM MOJOCE, U3MEPEHHOE B TOYKE TOYKE YCTAHOBKH 2-TO
mukpodoHa (akcenepomerpa). Eciau pazHuiia Mexay ypOBHEM CUTHAja U
cpenauM 3HaueHneM (¢ona weHbme 10 a0, TO cHcTeMa BBITACT
OpeaynpexIeHue O HEOOXOJMMOCTH YBEJIMYEHHsS] YPOBHS TECTOBOIO

CHUTHaJa;

- B crpoke «CA3» - otoOpaxkaeTcs cpeaHee 3a BpeMsl H3MEpPCHUS
3HAUYEHUE YPOBHSA 3BYKOBOIO JaBieHUS (WM BUOPOYCKOPEHHUS) OT
ncTouHnka curHaga cucreMbl CA3 B  KaXIOM OKTaBHOM II0JIOCE,
U3MEPEHHOE B TOYKE YCTAaHOBKH 2-T0 MHKpoQoHa (aKcelepoMmeTpa),
PaCIOJI0KEHHOTO HA PACCTOSIHUM OT UCTOYHHMKA TECTOBOI'O aKyCTUYECKOTO

CHUT'HAJIAa,

- B crpoke «IlompaBka» - oToOpakaeTcs pe3yibTaT JIOTHYECKOTO
CpPaBHEHMS BBIYKMCICHHOTO OTHOIIEHUSI CUTHAJ/IIYM C BBEJICHHBIMU
HOPMHUPOBAHHBIMH OTHOLICHUsIMU. Ecin nokasarens paBeH «JA», To 310
O3HayaeT, 4YTO B JIAHHOW OKTAaBHOW II0JIOCE BBIMOJIHSIOTCS TPeOOBaHUSI.

Ecnu nokazatens paBeH « HET» - To TpeboBaHuUs HE BBIOJIHSIOTCS.

- B ctpoke «3HaueHmne» - otoOpaxkaeTcs TpeOyemasi BeTUYMHA YPOBHS

ITIOMEXH AJIsd TOI'O, YTOOBI BBIIOJTHHUTD Tpe6OBaHI/I$I I10 3aIIuTeE.

Knonka «Ilepecuurarby» __ i Nepeourans | CIY)KUT JUIA 3aIlyCKa MPOLEAYPBI

pacdcTa 3HAUCHUA HHTCI‘p&J’IBHOﬁ OLCHKN W IMOCTPOCHUSA Fpa(l)I/IKOB ITOCJIE BHECCHUA

W3MCHCHUH B Ta6J'II/IIIy PE3YJILTATOB I/ISMCpeHI/Iﬁ B OKTAaBHBIX IIOJIOCAX. PGSYJIBTaTBI

nepecyera OyAyT COXpaHEHBI B 0a3e JaHHBIX TOJBKO IOCIe HaKaTUS KHOIOK

" Mamerute s E1 ! W W atdeHuTE B B i

Ha Brimanke «I'padux» B rpaduueckom Bume (puc.16) mupencraBiieHbI

pe3yabTaThl MPOBEJICHHOIO U3MEPEHUS.
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Puc. 16. OkHO mpocMOTpa pe3yabTaTOB U3MEPEHUIN B KOHTPOJIBHOM TOUKE (BKJIaIKa

«I"pacuk»)

Bxnagka «BeImojHUTH u3MepeHus» (puc. 17) npeaHazHaueHa ISl 3amycka
M3MEPEHUSI B OTJIO)KEHHOM KOHTPOJIbLHOW TOYKE WM IJI1 MOBTOPEHUS U3MEPEHHS B
JTAHHOM TOYKE MPHU TE€X K€ UIU U3MEHEHHBIX B 3TOM OKHE YCIIOBUSIX.

Kuonka «BuINOJIHMTE» Y BSMMTE  crveeyr s 3amycka  IIPOLEypHI
M3MEpPEHUSI C YCTAHOBJIICHHBIMH Ha 3TOW BKJaJke mapamerpamu. [lo 3aBepiieHuun
U3MEPEHUSI aBTOMAaTUYECKHU OTKPhIBAeTCs BKJIagKa « Pe3yabTarsl u3mMepeHuin» (puc.
15) ¢ 3anonHEHHOM TabIHIIeH pe3yIbTaTOB.

JlJis coxpaHeHUs 3alucy paHee MOJYYCHHBIX Pe3yJIbTaTOB M3MEpeHUsl B Oaze
JAHHBIX  Mepell MOBTOPEHHEM  M3MEpPEHHs  HEOOXOJMMO  MpeABAPUTEIHLHO

CKOIMMPOBATh TCKYIIYIO 3aIICh B baze JaHHBIX C IIOMOINBIO IIPOLCAYPLI

«KonupoBaHue KOHTPOJILHOI TOYKH ‘EE";J JlaHHBIA peXuM pabOTHI IPOTPAMMBI
MIO3BOJISIET CO3/IaTh HOBYIO KOHTPOJIBHYIO TOUYKY C TeM K€ HaOOpOM OTHOCAIICHCS K
Hel uHpopManuu B 6a3e JTaHHBIX, YTO M y JIO00H MpeaBapUTENIbHO BHIOpAHHOUN U
BBIJICICHHOHN OMEepaTOpOM KOHTPOJIBHON TOYKH WU TOJIBKO C YaCThIO TAKOTO Habopa
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no BbIOOpY omepatopa. HoBas koHTpoibHas Touyka OyAeT co3JdaHa B TOM Ke

IMOMCHICHNH, YTO U UCXOAHAaA KOHTPOJIbHAsA TOYKA.

4i WENOT - Wurepdednc v4.0 - [KonrponbHan Touka BuGpoakycruka . k.17.Buipoakyctuka_Oxknol ] !Iil E
@» YnpaeneHue WstepeHuard  [aparetper MNomowe O nporparee i |ﬁ||1|
[+ i BLL KapaKTepHETHIM TCNKH' Pesynetari ismepenui | Tpaguk  BBINOAHMTE MaMepeHia |PEIC'\-IET ngual

I naBHLA Kopnyc
=k Obwexr 11

Bua uamepenia BUBpoakycTuka
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Nomewenwe 121 H
El- MNomewenuwe 123

iET T
o1 B Akyctura_Okwo 1 i51— sl Flopr W
‘o1 B Budpoakyctuka_Okuol ¥ Bpeta HsmepeHHa doHa i51— Sok Cropoens m
i81— ce

¥ Bpeta samepa curdana

. & KourponsHana Touka 2
B !ﬁ MNomewenue 124

Y 1 v OueHka apperTHEHoCTH CAS
e OHTPOABLHAA TOYKA

K

Brn. g otyer

[Fitsize Giesla v 1/11-0KTaE HaMEpeHHa

1+ HposeHs & Bl
¥ 1/3-0KT8E. UsMepeHHa e
" YpoeeHs B

- UpoBeHE HOPMUP. TECT-CUrHaNa

" YposeHs C & 70a6 (" 8405 " uzTabn

Ki| | 2

|l'|pocMcrr|:| K.OHTRONBHOA TaYkM i

Puc. 17. Bknaaka « BEITOTHUTH U3MEPEHUS

IIpu Haxatum kHOnkH «KomupoBaHHe KOHTPOJIBHON TOYKH) ‘fl%l]
OTKPBIBAETCSI OKHO 3TOr0 peXHMa padoThl, MMOKAa3aHHOE Ha puc. 18, B KOTOpoM
3a1a10TCA apaMeTpbl KOIMPOBAHUS.

B BepxHel 4yacTuM OKHa BBIBOAUTCA 3ieMeHT «Komupyemasi KOHTPOJbHasA
TOYKA)», B KOTOPOM YKa3aHO UMs KOIUPYEMOW KOHTPOJIbHOU Touku. NH(popmanuto B
JAHHOM 3JIEMEHTE U3MEHUTH HEJIb3Sl.

Hwuxe pacnonaraercs okHo «HoBoe mMs», B KOTOpOM HEOOXOIUMO yKa3aTh
HOBOE€ HMs I CO3JaBacMOM KOHTPOJBHOM TOukH. [lo ymon4anuioo B HeM
YKa3bIBAETCSI MM KOMHUPYEMOH KOHTPOJIBHOM TOYKM C J00aBJICHHEM MOCTPHUKCa
«_xonus». Ecau KonupoBaHue yxke MPOU3BOAWIOCH, TO B 3TOM OKHE COXpaHSAETCS

NOCJIETHEE UMSI, IPUCBOEHHOE ONIEPATOPOM IPU KOITMPOBAHUHU.
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Huxe pacnionaraercs none « KonupoBaTsy», BHyTpH KOTOPOTO pacHOI0KEHBI
OKHa YCTaHOBKH (hjaroB BbIOOpa KOMUPYEMOW HH(POpMaLUU:

- «Onucanuey - KOIIUPYCTCA OIMUCAHHC PICXOI[HOﬁ KOHTpOHI:HOﬁ TOYKH,

- «Tun usMepeHuin» - B HOBYIO TOUKY KOIIMPYETCS TUIl U3MEPEHUIN

MCXOJIHOM KOHTPOJIBbHOM TOYKHU.

Bt Hnpaenerie usmepeHiAmd  Mapaverpel MNomowes O nporparme ___[ii_XJ
le|ols| elva| o 2la| Al B

=& Bl

K.ONMWPYETCA KOHTROAEHAA TOMKA

g I naeHWA Kopnyc

e Oéwert 11 Hogoe Hma |.l'3\K';|CTHKa_DKHD 1_kon
= g Momewenue 123
i1 B Akyeruka_Okno 1 ' Konmposate
7y [ Bubpoakycruka_Oxknol ¥ ONWEaHUE KOHTPOAEHOMN TO4KM

i B KOHTpoAbHaA Touka 2
¥ Tun WatepeHi

v YpoBeHE KOHTPOAEHOM TaHKK

¥ TecT-curHan

¥ Fon
[+ CurHan
v Ca3
Konupoeare 3akpere
ki | &
|KDI‘IH|:IDBE|HME F.oHTponkHOE ToukK o

Puc. 18. Oxno «KonupoBaHue KOHTPOJIbHON TOUK

Ecnu ycranosnen ¢aar « Tun udamepenunii», y HOBOM TOUKU OyIyT
CKOIIMPOBAHBI C HCXOHOM:

- THUII U3MEPEeHU («AKycTHKa» Wi «BuOpoakycTuka);

- komOuHanus ¢uaroB Beibopa — «TecT-curnany, «®@ony», «Curaany u

«CA3».

Ecnu ¢nar « Tun u3amepennii» He yCTaHOBIICH, MPOrpaMMa Ha3HAYUT JJIs
HOBOU TOYKH:

- THI U3MEPEHHUN — KAKYCTHKA»
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- Bce (piaru BugoB u3MepeHuit - « Tecr-curaany», «®oun», «CHraam u

«CA3» B BBIKJIIOUEHHOM COCTOSTHUH.

«YPpOoBeHb KOHTPOJIbHOM TOYKH» - B HOBYIO TOUKY KOIIMPYETCS YPOBEHb
UCXOJHOM KOHTPOJIbHOM TOUKHU. Eciu 3TOT ¢ar He yCTaHOBJIEH, TO HOBOM TOYKE I10
YMOJIYaHUIO Oy/IeT Ha3HAYEH YPOBEHb KOHTPOJIBHOM TOUKH - A.

«TecT-cUrHa/» - B HOBYIO TOUKY KOMUPYIOTCS PE3YJIbTaThl U3MEPEHUS TECT-
CUTHaja B CEMHM OKTaBHBIX I[0OJOCaX M MNpH HAIMYUM - M JEBATHAALATH
TPETHOKTABHBIX IMOJIOCAX MCXOAHOW KOHTPOJbHOM Touku. Ecnm stoT (uiar He
YCTAaHOBJICH, TO B KOIHUPYEMYIO TOYKY B O3TOT pa3fen pe3yJIbTaTOB H3MEPEHUHN
ALY TCS HYJIH.

«®oH» - B HOBYIO TOYKY KOIHUPYIOTCS Pe3yibTaThl U3MEpeHUs: POoHA B CEMH
OKTaBHBIX I0JIOCAX W MpPU HAJIWYUU - U JIEBATHAJUATH TPETHOKTABHBIX IOJOCAX
MCXOJHOW KOHTPOJBHOM TOUKU. Ecim 3TOT (iiar He yCTaHOBIIEH, TO B KOMUPYEMYIO
TOYKY B 3TOT PA3ZEN PE3yJIbTATOB U3MEPEHUM NTULITYTCS HYJIH.

«CHrHaj» - B HOBYK TOUYKY KONUPYIOTCA PE3YJbTAaThl U3MEPEHUS B CEMH
OKTaBHBIX II0JIOCAX W IIPU HAJIWYUU - U JIEBATHAALUATH TPETHOKTABHBIX I10JOCAX
UCXOJHOM KOHTPOJIbHOU TOYKH. Ecnu 3TOT (hjar He yCTaHOBIIEH, TO B KOMHUPYEMYIO
TOYKY B 3TOT Pa3EN pe3yJIbTATOB U3BMEPEHUIN TULITYTCS HYJIH.

«CA3» - B HOBYIO TOUKY KOIUPYIOTCS pe3yJibTaThl n3Mepenus curHaina CA3 B
CEMM OKTaBHBIX M0JIOCAX U NPU HAJIWYUU - U JEBATHAALATH TPEThOKTABHBIX I10JIOCAX
MCXOJHOUW KOHTPOJBHOM TOUKU. Ecim 3TOT yiar He yCTaHOBIIEH, TO B KOMUPYEMYIO
TOYKY B 3TOT PA3ZEN Pe3yJIbTATOB U3MEPEHUM ITUIITYTCS HYJIH.

ITocne 3aBCPIICHUSA BBOJAa MMCHHU HOBOM TOYKHU U KOIIMPYEMBIX B HCC TaAHHBIX

HE0OX0IMMO HakaThe KHONKH « KomupoBaTby bl | JUIA 3aIIUCH HOBOU

Toukd B 0a3y naHHbIX. OkHO «KomnupoBaHue KOHTPOJIBHOW TOYKH» TPU ITOM HE
3aKpBhIBAETCSI U BO3MOKHO TOBTOPHOE (MHOTOKPAaTHO) KOMUPOBAHUE HCXOIHOU
KOHTPOJIbHOM TOYKH B HOBBIE TOYKH. PAIOM C 3TOW KHONKOW HAXOJMUTCS KHOIIKA

«3aKpBIThY MO HAKATUIO KOTOPOU MPOUCXOAUT 3aKPHITUE OKHA.
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Knonka «OT4er mo o0beKTam» 2 BKJIFOYAET peXuM (HOPMUPOBAHUS U
IPOCMOTpPa MPOTOKOJIA MO Pe3ybTaTaM BBINOJIHEHHBIX U3MEPEHUN C BOZMOXKHOCTHIO
ero pelaKkTUpPOBaHUSI M COXpaHEHHUs IOJ, HOBBIM HMeHeM. B mporokon Oynet
BKJIIOUEHA HH(OpManus MO BCEM OTMEUYEHHBIM 3HAKOM KOHTPOJBHBIM TOYKaM
00BEKTa, BBIJICJICHHOTO LIBETOM B JIepeBe 0a3bl TaHHbIX.

B caydae otcyrcTBUSL BBIOpaHHOTO B JepeBe 0a3bl JaHHBIX OOBEKTA,
nporpaMma BbIJIaCT HAIIOMUHAHUE O HEOOXOAMMOCTH TaKOTO BHIOOpA.

Bun npotokona mo pe3yibTaTaM MPOBEACHHBIX HW3MEPEHUN 3aBUCHUT OT
BBIOOpA TEKCTOBOTO penlakTopa B moJie « BeIBoa oT4yeTa» 1 BhIOOpA 11a0I0Ha BEIBOA
B nose «Bux Tadauubny.

I[Ipu  BbIOOpE 111 BBIBOAA ~ OTYETAa  TEKCTOBOIO  pelaKkTopa
«Notepad»(«BJI0KHOT») NPOTOKOJ IO PE3yJIbTaTaM BBINOJIHEHHBIX W3MEPEHHIM
BBIBOJUTCS B OKHE IIPOCMOTPA, BUJ KOTOPOro IMOKa3aH Ha puc. 19.

Coxpanenne otueta B (pailm ocymiecTBisercs KHOMKOM «CoOXpaHUTBY e Compan |
nomoIeto crannapTHoi GpyHkimu Windows. TekcT oTueTa MOKET OBITh MMOTHOCTHIO
CKOIUPOBAH U MEPEHECEH ISl pEIaKTUPOBAHUA B TEKCTOBBIA PEJAKTOP

«Word».

[Ipu BbIOOpE Uil BBIBOJA OTYETa TEKCTOBOro penakropa «Word-97» wim
«Word-2000» npoTokoa Mo pe3yJibTaTaM BBINOJHEHHBIX W3MEPEHUN BBIBOJUTCS B

OKHEC NOKYMCHTA TAaKOT'O TCKCTOBOI'O pCAaKTOPA.
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E OTyér ==l 2
KOHTpOABHAA TOuka AKYCTHKA_OkHO 1 Ai
OnUCaHuWe
YpoeeHs B
Yactota (lru) 125 258 cae 1888 2088 Laaa a8aap
Tect-cur.{nBG}) 95 .1 188,2 95,7 98,2 93,2 99.8 96,8
Ypoe. cur. {n6) 59,4 64,6 68,1 75,06 7@, L 63,6 62,3
Ypoe. ooHa {(n6) 33,1 31,8 24,8 21,3 17,7 12,7 9.6
Ypoe.o.{cka)(nE) 35,9 33,8 27,8 22,4 12,08 13,6 18,1
Ypoe. CA3 (nG) 58,7 76,9 61,3 4.8 72,3 79,8 69,0
Bunoanenuwe C/l fla fla fla na na
Lci[Uci] (nB) 5o.48 64,55 68,087 ¥5,57 78,48 63,56 62,27
Leci[Vci]-d (nb) 308,36 38,36 38,11 33,21 17,54
Ei (nB) -46,58 -22,93 -36,37 -39,12 -61,43
z a a a a a
i 8,00088 8, 8081 8,0088 8, 0088 06,0008
R = 0,000141|
HuTerpaabHas oueHka (W) = B8,8088259
PesyabTare M3MepeHHd B 1/3-0KTaBHHX noAocax
Yactota (lfu) 125 168 288 258 a1s Laa caa 638 808 10880
Tect-cur. (nbB) 82,3 91,8 95,9 9L.8 O4,4 95,1 84,5 82,6 129,08 122.8
Ypoe. cur. {(n6) 55,7 51,4% 54,5 68,4 61,7 56,5 67,6 53,8 71,7 54,7
Ypog.p.MuH.{DE) 2¥.,1 38,1 29,1 23,8 27,8 24,8 15,1 13,1 18,8 13,8
Ypoe.op.ck3 (n6) 29,8 33,1 32,8 25,4 29,6 26,4 16,6 14,4 19,8 14,3
Ypoe. CA3 (nG) 54,3 53,1 75,9 69,9 56,6 55,7 5Sh,2 G58,5 TF2,6 79,3 ;j
5. CospatuTs

Puc. 19. IIpoTokoi 1o pe3ynbraTaM U3MEPEHNUN B OJTHOM TOYKE B OKHE IIPOCMOTpPA

TEeKCTOBOTO peaakTopa «Notepady» (mpumep).

3. O6opyaoBaHue 1 MaTepPHAJIbI

JIaGopartopus ayuTa 3alUThl HHPOpMAIUH, OCHaIlleHHass KoMIuIeKCOM OLIeHKH
3aIIMIIEHHOCTH BBIJICJIEHHBIX IOMELIEHUH 10 BHOPOAKYCTHUECKOMY KaHaly
«Illenot». IlporpammHoe obecneuenue: IIporpamMma ynpaBiieHUs CHUCTEMOM
«IIlermot» m pacuéra mokasaTened 3alIMIIEHHOCTH BBIJCIICHHBIX MNOMEIICHUN I10

BuOpoakyctuueckomy kanany «lllernor-Uutepdeiicy Bepcus 4.0.0.

4. Ilopsaa0K BbINOJHEHHUS PA0OTHI.

[TopsiioK BBIMOTHEHUS] U3MEPEHHI B aBTOMATHYECKOM PEKUME:
OCYIIECTBUTH COOPKY CHCTEMBI B COOTBETCTBHH C puc.20.
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3ByKoBas
KONOHKa

L 0,5m

MukpodoH 1

N Y ——p———— - B RO

MukpodhoH 2

Orpaxpatowas
_ KOHCTPYKUUS

-

MeHepaTdp

L
L Bxoa 1

: (] * 2
@» YnpasneHue

NnaBm

U_BI Pabouas yknagka

Pucynoxk 20. CxeMa coeIMHEHHUI CUCTEMBI JUIsl IPOBEAEHUS aKyCTUYECKUX

U3MEPEHUN

BKJIFOUUTH dJIeKTponuTanue reneparopa «lllopox-2MWNy», IT9BM, paboueii
YKJIaJK1, IPUEMHHUKA U IEPEeIaTuuKa.;

3alyCTHTh Ha yMpaBJsoieM koMibiotepe nporpammy «lllenor-UuTepdericy;

npoBecTH KanuOpoBKy cuctemsl «lllenor» cormacHo npuioxenuto 1;

BBECTH B OKHE « HacTpolika oT4eTa M YPOBHE» THIIOTETUYECKUE 3HAYCHHUS
noKasareyieil CUrHaJI/ Iy M:

* U NOArpymnmnsl 1 - ypoBHA A,

* U1 HOATPYIIIBI 2 — ypoBHS B,
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e s noarpynnsl 3 — ypoBHs C;

3anath «YpoOBeHb HOPMHPOBAHUSD) /JI1 NMOMEIIEHUH C YCTaHOBJIEHHBIMHU B
HUX CPEJCTBAMU 3BYKOYCUJICHUS;

IPOBEPUTh NPABMWIBHOCTh YCTAaHOBOK OKHa «HauyajbHble YCTAHOBKWY.
[Tapametrpsl nonst «Coeaqunenue», «IlopT» (Moryt He coBmajgaTth). YOparb (iar
«Bpemss um3mepenuss CA3», T.K. B JaHHON mabopartopHoil pabore He Oynaer
orieHnBaThcs 3 pextuBHOCTE CA3. BBIOpaTh THIT U3MEPEHHI « AKYCTHKAY;

3arpy3uTh paHee CO3JaHHYIO, MpHU IMPOBEICHUU H3MEpPEHHH Ha ABepu, Oazy
naHHbIX. COXpaHuTh CHOPMHUPOBAHHYIO 0a3y IaHHBIX B OTACIBHYIO MANKy C UMEHEM
noarpynmsl. CdopMupoBaHHas 0a3a JaHHBIX OYJET HCMOJIb30BAaThCS B JAPYTHX
71a00paTOPHBIX paboTax.

Co3nate B 0a3e naHHbIX 3anmuch «OQO0BEKT» C OMUCAHUEM HCCIETYyEMOTO
oobekta u 3anucu «llomemienue» C OMHMCAaHHEM HCCIEAYEMBIX BBIJIEIEHHBIX
3JIEMEHTOB;

Coznath B 0a3e TaHHBIX 3aIIMCH 110 BHIOPAHHOW KOHTPOJILHOM TOUKE;

[lociie 3amonHeHWss mONEM BBOAA IMAPAMETPOB M YCIOBUM TPOBEACHUS
U3MEPEHUN HaXaTh KHONKY «BbINOJHUTHY A T 3alycKa MPOLELYpPHI
U3MEPEHUMN.

[Io 3aBepuieHHMM M3MEPEHUsS] B JAHHOW KOHTPOJBHOM TOYKE ABTOMATHUYECKHU
OoTKpoercs Bkiaaka «Pesyjabrarsl u3mepeHuin» B okHe «IIpocMOTp KOHTPOILHOM
TOYKH.

Otob6pakeHre KOHTPOJIBLHON TOYKH Ha €€ YPOBHE B JiepeBe 0a3bl JaHHBIX OyJeT
OTMEUECHO 3HAKOM T

IIepeMeCTUTh 31EMEHTHI CUCTEMBI B HOBYIO KOHTPOJIBHYIO TOUKY;

[ToBroputs myHkTel 10 u 11. Jlng cokparmienus BpeMeHu pu (HOpMUPOBAHUH
3allMCU HOBOW KOHTPOJIBHOW TOYKHM MCIIOJB30BaTh Ipouenypy «KomupoBaHnue
KOHTPOJIbHOII To4ukM» HoBass KoOHTposibHas Touka OyAeT co3JaHa B TOM K€

IIOMCHICHHH, YTO U UCXOAHAs KOHTPOJIbHAA TOYKA,
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[ToaroToBUTH MPOTOKOJ, AJISl YETO HAXKATh KHOIKY «OT4YeT 1o 00beKkTam» ﬂ
. CKOppeKTUpOBaTh MPEICTABICHHYIO B OTYETE HHPOPMAIIUIO.

[IpousBectu pacuet pazdopunBoctr peun W ¢ momorpsio [10 YJIIMK Pacuer
ABAK (.xIs).

CocTaBUTh OTYET.

B koHIiie otuera chopMyaupoBaTh BHIBOJ O HAJIMYHUK KaHAJIOB YTEYKU PEUEBOU
uH(popManuu yepe3 ABEPU U 0 HEOOXOAMMOCTH 3aIUThl. Kputepun oneHKu:

1) oTHOIIEHHE CUTHAJ/IIYM JJIsl YPOBHS O 3aJaHUI0 MTpernoiaBarens (CM.

PUIIOKEHHE 2);

2) paz6opurBocTb peun W (Tabi. 2— Lens 3amuThl: CKpbITh NpeaMeT

MEPEroBOPOB);

OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHL.
5. Odopmiienne oTuera

Otyer mo maGopaTopHOil paboTe odopMIIseTCs B TPOrPaMMHON 00OJOUYKE
MicrosoftWord B snektponHoMm Bujae B ¢opmare .doc. Ha TutTynbHOM IucTte
YKa3bIBAFOTCA:

— HaWMEHOBAaHHE y4eOHOTO YUPEKICHUS,

— HaWMEHOBAHWE TUCIMIUIAHEI,

— Ha3BaHWE U HOMEP pabOThI, BAPHUAHT,

—  BBINOJHWI: (pamMuusi, UMsl, OTIECTBO, CTYICHTA, KypC, TPYIINa,

— npoBepwiL: 1oikHOCTh, DMO npenoxasaTesns.

OT4eT A0JI7KeH COAepPKaATh:
1. Ha3Banwue, nienu u 3a1a4u 1a00paTopHOM padOThI;
2. CKpHHUIOTHI O IpO/E€TIaHHON padoTe;

3. 3aKkiIro4YeHHs U BEIBOJIBI,
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K oruéry npuiararrcs:
1. IIporokon uzmepenuii ¢ pacumpenuem .doc;

2. @aiin pacuéra pazdoopurBoctu peur (W) ¢ pacmuperuem .xls.

6. Bonmpochl 1)1 KOHTPOJIS MOATOTOBKH.

1. B xakux egMHULIaX TPOBOASTCS U3MEPEHUS YPOBHEW 3BYKOBOT'O JaBIECHUA?

2. Ilepeunciure cpeanereomeTpruueckue 4actoThl (I'11) B OKTaBHBIX MOJI0CaX

YaCTOTHOI'O Jualta3oHa pCuu.

3. 3adeM He0OXOAMMO KanuOpOBaTh CUCTEMY MEpe] MIPOBEICHUEM

U3MEPEHUN?

JlabopaTtopnas paGora Ne 5.

Tema: «KosmyecTBeHHAs OLEHKA 3aLIUIIEHHOCTH peueBOd MHPpopManuu

110 AKYCTHYECKOMY KaHaJy Yepe3 okHa ¢ ucnogab3oBanuem ITAK «Iémor»»

Heas padorbl: OTpaboTKa HABBIKOB MPOBEICHHUS HW3MEPEHUN 110 BBISIBICHUIO
aKyCTHYECKHX KaHAJIOB yTCYKH peueBOM MH(GOPMAIIUHA C MCIIOJIH30BAHUEM CHCTEMBI
OIICHKH 3aIUIIICHHOCTH BBIJCIICHHBIX MTOMEIISHUH 110 BUOPOAKYCTUUECKOMY KaHATy
«Iemot»

OCHOBHBIMH 33/1a49aMHU paﬁOT]:.I ABJIAIOTCA:

. U3yuyeHue nopsjaka padbotel ¢ cucteMoit «lllenor» mpu npoBeaeHUN
VU3MEpPEHUN;
. NpUOOpPETeHHE HABBIKOB  TMPOBEJCHUS HM3MEPEHUN 10  OICHKE

3aIUIIEHHOCTH OTPAKIAIOIMINX KOHCTPYKIIUN — OKOH — OT YTEYKH WH(OOpPMAIUHU TI0

AKyCTHYECKOMY KaHAIIY;
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. 3aKpEIUICHHE  HABBIKOB  IIPOBEICHHUS  U3MEPEHUM IO  OIIEHKE
3AIIUIIEHHOCTH OTPaXKJIAIOIINX KOHCTPYKIUI — OKOH — OT yT€YKH MH(GOpMAIUU 10
AKyCTHYECKOMY KaHAIIY;

. 3aKpeIJICEHNE HABBIKOB aBTOMATU3HPOBAHHOTO COCTABIICHUSI OTUETA;

° 3aKpPCIIJICHUC HABBIKOB KaJ'H/I6pOBKI/I CHCTCMBHI.

1. Teopernueckas yacTb

1.1 CneunanbHbie 10KyMeHTHI P® no 3amure nadpopmanun:

- CneunanpHple TpeOOBaHUS M PEKOMEHJAIMU MO TEXHUYECKOW 3aluTe
koHpuaeHManbHo uHopMauuu. (YTBepxKIaeHbl mnpukazoMm [ocTexxomuccuu
Poccun ot 30 aBrycra 2002r).

- COOpHUK BPEMEHHBIX METOJAUK OIEHKH 3aIUIIEHHOCTH KOH(DUICHITUATBHOMN

uH(pOpMaIMKU OT YTEUKH MO TEXHUYECKUM KaHasiaM, Mocksa, 2002r.

2. OnucaHue cucTeMbl OICHKH 3alIIMIICHHOCTH BbIJ1CJICHHBIX

NOMeLIeHUH 110 BUOpoaKkycTHyeckoMy KaHaay «lemor»

2.1 Ha3Haqune, TEXHUYICCKHUE XaPAKTCPUCTHKHU H COCTAB CUCTEMBI

CuctremMa  ONCHKM  3alIUICHHOCTH  BBIJICIICHHBIX  MOMEIICHUM IO
BuOpoakyctuueckomy kanany «lllemor»(manee cucrema «lllemor») mpeaHazHadeHa
JUISL TIPOBEACHUSI CIEIHAIbHBIX AKYCTHUYECKUX U BUOPAIMOHHBIX HM3MEPEHUM B
BBIJICJICHHBIX MMOMEIIEHUSIX C LEJbI0 OLICHKH UX 3alllUIIEHHOCTH OT YTEUKU PEUeBOM
uH(pOpMaIIMK TI0 AKYCTUYECKOMY U BUOPAIITMOHHOMY KaHaJlaM.

Cucrema «Illenmor» obecrneunBacT:

* aBTOMATUYECKHE U3MEPEHUS YPOBHS 3BYKOBOTO JIABJICHUS B 5-TH OKTABHBIX

roJjocax ¢ neHTpanbHbiMu yactotamu 250, 500, 1000, 2000 u 4000 I'1y;

* aBTOMATHUYECKHE U3MEPECHUS YPOBHS BUOPOYCKOPEHUS B 5-TH OKTaBHBIX

MoJocax ¢ ueHTpanbHbiMu yactoramu 250, 500, 1000, 2000 u 4000 I'x;

*  BO3MO’KHOCTb IIEPEX0/Ia Ha PYYHOE YIIPABJICHUE allapaTypoil CUCTEMBI;
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* aBTOMATH3MPOBAHHBIA pacyueT MOKaszaTeslel 3allUIEHHOCTH BbIAEICHHBIX
NOMEIIEHUI MO aKyCTHYECKOMY M BHOpPOAKYCTUYECKOMY KaHAly YTEUKH
peueBoil HHpOpMaIIH;

* BO3MOXXHOCTh HACTPOMKH CHUCTEMBI 3aIUTHl BBIICJICHHBIX TOMEIICHHHA
00bEeKTa OT YTEYKH peueBOd uHPOpMAIMU 1O aKyCTUYECKOMY U
BUOpPOAKyCTHUECKOMY KaHaIly;

* (¢dopMupOBaHHE U BeACHHUE 0a3bl JAHHBIX O MECTE U pe3yJibTaTax
BBITIOJTHEHHBIX U3MEPEHUI;

¢ COCTABJICHHUC OTYUCTA I10 PC3yJibTaTaM I/IBMCpCHI/Iﬁ B (bopMe, OTBC‘IaIOHleﬁ

tpeboBanusim HMJI APP;

CocTaB OCHOBHBIX 3JIEMEHTOB 0a30BOT0 KOMILIeKTa cucTeMbl «IllemoTy

IpEe/ICTaBIICH HA PUCYHKeE 1.

PI/ICYHOK 1. OcHOBHBIE PJI€MEHTHI KOMIIJIEKTa CUCTEMBI

«IIermor» Cucrema «lllemory» BKIIFOUAET B cEO4:

1) [Iymomep.
2) [Tepconanbnas 9BM (HOyTOYK).
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3) Kommnekt npueMHuk/nepenaryuk uHpopmanuu no paguokanany «Tun
A».

4) I'enepaTop TECTOBOro aKyCTUYECKOTO CUTHAJIA.

5) KomnuiekT npueMHUK/iepe1aTYuK HHPOPMAIMH 110 paguokaHalny « Tun
B».

6) AKcenepoMeTp.

7) ['pomkoroBopuTenb (KOJIOHKA).

8) MuxkpodoH.

9) Hepxatens MukpodoHa.

10) KaGenp nzmeputenbabiii 20 M.

11) [ratuB nis mukpodoHa.

I'eneparop myma «lllopox-2MW»  npeaHasHaueH JisI  T'e€HEpaluu
ANIEKTPUYECKOTO CHUTHajla C BO3MOXKHOCTBIO DPETYJIUMPOBKH €ro ypOBHS Ha

LHEHTPAIBHBIX OKTaBHBIX yacToTax 250, 500, 1000, 2000, 40001 1.

Ha 3agHen manenu reneparopa uMeercs pazbeMm «BorIixomy» s MOAKIIOYEHUS
3ByKOBOTO M3IIy4arelsisd, KHONKa «YIp» IS PYy4YHOTO OTKIIIOYEHHUS TEHEpaTopa,
pazbeM «YTp» sl OJIKIIOUCHUS TeHepaTopa K pabouelt ykmanke, pasbem «Bxom»
JUIs. TIOJKJIIOUEHUS BHEIIHErO0 MCTOYHHMKA IIyMa, Nepekntouarenns «BHyTtp-Baemn
JUI. TIOAKIIOYEHUS BBIXOJA K BHYTPEHHEMY WJIM BHEIIHEMY HWCTOYHUKY IIyMa,
PETYJIATOp YPOBHS CUTHAJA.

Ha nepennei manenu moJ KpbIIIKOM PacIiOiI0KEHbI OPTraHbl YIIPABICHUS S-TU
MOJIOCHBIM 3KBAJIAN3EPOM.

AKyCTHYECKHMII  M3dydyarelb (3BYKOBas KOJOHKA) MpeAHA3HAuYeH Ui
npeoOpa3oBaHus AIEKTPUUYECKOTO CUTHAJIAa B aKyCTUYECKHE KOJICOAHHS BO3TYIIHOU
Cpenpl.

MukpodoH mnpegHazHa4YeH Jis TPeoOpa3oBaHUS 3BYKOBOTO JAaBJICHHS B

BO3JIYLIHOM Cpelie B AIEKTPUUYECKUI CUTHAI.
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AKkcenepoMeTp TMpeAHa3HAYeH [UIs MpeoOpa3oBaHUs BUOPOYCKOPEHUH B
TBEPJBIX Cpeliax B dJEKTPHUUECKUN CUTHAIL.

[IymoMep mpeaHa3HavYeH 71 U3MEPEHHs YPOBHS AJIEKTPUIECKOTO CUTHAJIA OT
MUKPO(OHOB WIH aKceIepoMeTpa U 00padOTKU Pe3yIbTaTOB U3MEPEHUM.

Kommpiorep ¢ COOTBETCTBYIOIIMM  NPOTPaMMHBIM  oOecredyeHrneM
npeaHa3Ha4yeH JJIs YIPaBJICHUs KOMIIOHEHTaMH CUCTEMBbI, BeJIeHUs! 0a3bl JaHHBIX 00
UCCIIEIyeMbIX OOBEKTaxX M pe3yJbTaTaX H3MEPEHUHU, BBIMIOJHEHUS HEOOXOIUMBIX

pPacdeTOB U IIOATOTOBKH OTYUCTA.

2.3 Onucanue padorsimporpaMmuoro odecnevyenus «llenor-Uurepdeiic»

Onucanue pabotsl nporpammuoe obecneuenue «lllemor-UuTepdeiic» cMm. B

pabote Nel.

3. O0opynoBanue 1 MaTepHUAJIbI

JlaGopatopust ayauTa 3aluThl UHGOpMAaIUU, OcHaIeHHass KoMITJIeKCOM O1ieHKH
3AIIMIEHHOCTH  BBIJICICHHBIX TOMEIICHUH MO0 BHOPOAKYCTHYECKOMY KaHaJy
«Illenmot». IIporpammuoe obOecneuenue: IIporpamma ympaBiaeHUS CHUCTEMOM
«lenoT» m pacuéra mokasarened 3alMIIEHHOCTH BbIICIIEHHBIX IOMEUIEHUM I10

BUOpoakycruueckoMy kanany «lllenor-UuTepderic» Bepcus 4.0.0.
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Orpaxgatoas
KOHCTRYKLMA

OKOHHbIN Bnok CTekno
™ 2| BerposzawutHas
1 Haknagka
3ByKopas :
KOMOHKa le 0.5 " /
MukpodoH 1 1] MukpodoH 2
------- i
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[eHepaT
wyma ynp
Koy
| 5
' e Bxog 2
Bbixoa &
Bxoa 1
USB
220B YnpasnexHve

MNaBMm
US_B Pabouas yknaaka

Puc. 2. Coopka cucteMsbl 1jisi TPOBEACHUS AKyCTHUECKUX U3MEPEHUI

Meroavka W, Kak BUAHO M3 pHUC.2, CXEMa pPAaclOJIOKEHUS DSJIEMEHTOB
U3MEPUTEIIEHOW CUCTEMBI MPH W3MEPEHUH 3AIIUIICHHOCTH OKOH 10 aKyCTHYEeCKOMY
KaHaly HE OTJIMYAeTCs OT CXEMbl pACIOJIOKEHHUS OJIIEMEHTOB MPU H3MEPEHUU
3alMIIEHHOCTH JBeped U cTeH. OaHako Ha TMpakTUKE Hauboyiee CI0XKHBIM
AJIEMEHTOM PabOThI MOXKET OBITh pa3MelleHHe 2-r0 MUKPO(pOHA, OCOOEHHO B TeX
ClIy4asix, KOTJla OKHAa BBIJICJICHHOTO IMOMEILEHUsI HAXOATCS Ha BEPXHUX OdTa)ax
3/1aHUSl M HE UMEIOT OTKpbIBaroluX (ppamyr. B aTom citydae Bropoit MukpogoH
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OMYCKAaIOT K UCCIIETyEMOMY OKHY C OKOH BEPXHUX ATaKEH WU KPBIIIH, TOJJTHUMAIOT
K HCCIIeyeMOMY OKHY Ha IITaHrax u T.A. B aTux ciygasx oboituch 6e3
paauoKaHalla MPaKTUYECKH HEBO3MOKHO.

Bue 3paHus cyimiecTByeT BeTe€p, KOTOPbIA MOXET BHECTH CYILIECTBEHHBIE
norpemHocTd B u3MepeHus. Ilostomy mnpu pabore MukpodoHa BHE 3JaHUS
HEOOXOJMMO  HCHOJIb30BaTh  CHEHHUAIBHYI)  BETPO3AIIUTHYI0 MHUKPO(DOHHYIO
HaKJIAJKY.

Kpome storo, B coorBerctBuUM ¢ TpeOoBanusiMu HMJI, mipu BbIIIOJIHEHUH
pacueToB ypoBeHb (poHa HEOOXOJAMMO BBIOMpPAaTh MUHUMAJIBHBIM. Ha mpakTuke,
IIpOBeJIeHUE paboT OCYIIECTBIISIETCS, KaK MPaBUIIO, B THEBHOE BpeMs, KOTJa YpPOBEHb
dboHa 3a OrpakIaroIIel SBISAETCS OBOJBHO OonbmuM. [lodToMy uHCHIONb3yeTcs
npueM, Korjia ypoBeHb (hOHA B KOHTPOJIHHOM TOUYKE OINpEeNsIeTcs] B BeUepHee WU
HOYHOE BPEMSI U 3aT€M BBOJIUTCS B 0a3y JaHHBIX MPU MPOBEJICHUH PACUETOB.

B nmanHO# paboTe mis mepenayu CurHaia oT 2-ro MUKpodoHa B IITyMOMED
UCIIOIb3YETCsl paIuOKaHal, KOTOPhIM BKIIOYAET B ce0sl MEpeIaTuuK U IPUEMHUK.

[lepenaTumnk npeaHa3HauYeH TUTSt npeoOpa3oBaHus aHAJIOrOBOTO
AJIEKTPUYECKOT0 CHUTHAjJa OT M3MEPUTEILHOTO yCTpoiicTBa (MUKpodoHa WM
akceiepoMerpa) B 1udpoBoM curHan uU  QopMHpPOBAHUS ~ paJUOCUTHAIA,
MOJIYJIMPOBAHHOTO ITU(POBBIM CUTHATIOM. BHEIIHUN BUJ TIepelaTYMKa MPeICTaBlIeH
Ha puc. 3. Ha nepenneil nanenm pacnoyOxKeEHBbI:

. Nunukarop paspsga 6atapeil »KeToro 1BeTa;
* Wuaukarop meperpy3kd KpacHOTO I[BeTa (3aropaeTcss B TOM cllydae, Korna

I[I/IHaMI/I‘-ICCKI/Iﬁ AUAIlla3OH BXOAHOIO CHUI'HAJIa IPCBbIIACT IPCACIIBHO

JOTTYCTUMBIH);
. Nunukarop noakIroueHrss ICTOYHHUKA TTUTAHMS 3€JICHOTO 1IBETA;
. BrIKTIOUaTEIh TUTAHUS,

* PazpeM i NOAKITIOUEHUS U3MEPUTENILHOTO YCTPOHCTBA (MUKpOhOHA WK

aKceJepoMeTpa).
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Puc. 3. Buemnuii Buj 3aHei manenu npueMHUKa (CBEpXY) U NEepe/IHel aHeau

nepeaarTiyrka ¢ nmoAKIHOYCHHBIM MI/IKpO(I)OHOM

Ha HexoTophIX MOAENsAX nepeaaTiynKa Ha 3aIHEN MMaHEIU PaCcIONO0XKEH pa3beM
JUIS. TIOAKJIFOYEHUSI aHTEHHBI, C MOMOIIBI) KOTOPOM MOXHO YBEIIMYHUTH NAIBHOCTH
JICMCTBHS KaHaJla CBSI3H.

[IpueMHUK MpenHAa3HAYEH JJIsi MPeoOpa30BaHUs MPUHSITOTO PaJUOCHUTHANIA B
AQHAJIOTOBBIM DJIEKTPUYECKUN CUTHAI. BHEMIHWM BUJ NPUEMHUKA MPEACTABIECH Ha

puc.4. Ha mnepenHeld MaHeNW pacloOKEHbI CIEAYIOIINE OpraHbl WHIAUKAIUU U

yIPaBJICHHUS:
. WNuaukaTtop pa3psaa 6atapeil )enToro 1BeTa;
. NHaukaTop ycTOMYMBOro NpremMa JaHHBIX 3€JIEHOTO LIBETA;
. NHpaukaTop neperpy3ku KpacHOro LBETa;

* HMuaukatop HEyCTOMYHMBOTO mpuemMa curHana. [Ipu paspeiBe nenu MHIAMKATOP
3aropaercsi U TOPUT HEMPEPBIBHBIM KPACHBIM LBETOM. J[JIsI BOCCTAaHOBJICHUS

npremMa Heo0X0IMMO HaXxkaTh KHOMKY «ChPy.

. Nuaukatop NoAKIIFOUEHUS TUTAHUS 3€JIEHOTO 1IBETA;
. PazbneM 171 oAKIIIOUCHNS BHEITHETO NUCTOYHMKA MUTAHUS;
. Brikatouarens nuTaHus;

. BrixomHo# pa3zbem s MOAKITIOYCHUS K pabodeit yKiraake.
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NPUEMHUK PLI-M
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Puc. 4. Baemnuii Bua nepeaHei naHenu NpueMHUKa (CBEpXY) U MaHeIn

nepeaarTimka ¢ rnmoAKIHOIYCHHBIM MI/IKpO(i)OHOM

[lepenatunk u mpuemMHuK paboraroT Ha yactore 2,411 m obecrneunBaroT
YCTOHYMBYIO CBSI3b U€pE3 OJHO CTAaHIAPTHOE MEPEKPHITHE TOJIIMHONH OK0i0 30cM.
npu paboTe Ha BCTPOCHHBIE aHTEHHBI. [l yBeNWYEeHHs NalbHOCTH PaTUOCBSI3U B
KOMIUIEKT TOCTaBKM MOTYT BXOJWTH BBIHOCHBIE aHTEHHBI. [Ipu 3TOM nanbHOCTH
CBSI3M YBEIIMYMBACTCA W OOECMEYMBACTCS YyCTOWYWBAs pPaJAMOCBsI3b dYepe3 2..3

CTaHJIAPTHBIX NEPEKPBITHUSL.

4. IlopsA0K BbINOJHEHHUS PA0OTHI.

HOpH,I[OK BBIITOJIHCHU A H3M€p€HHﬁ B aBTOMAaTHYCCKOM PCKUMC!:

1. ocymiecTBUTh COOPKY CUCTEMBI B COOTBETCTBUU C PHUC.2.

BKJIFOUHUTSH dJIeKTpornuTanue reneparopa «lllopox-2MWNy», IT9BM, paboueii
YKJIaJIK1, IPUEMHUKA U IEPEAATUHKA. ;

3aIyCTUTh Ha YHPaBIIAIONIEM KoMnbioTepe nporpammy «llenor-MHTepdeiicy;

npoBecTH KanuOpoBKy cuctemsl «lllernoT» coriacHo npuioxeHuo 1;

BBeCTH B OKHE «HacTpoiika or4eTra u YpOBHE) r'MIIOTETUYECKUE 3HAUYCHHUS
noKa3zaTesiel CUTHAJ/ITyM,CM. TIPUIIOKEHHE 2:

* JUIA NOArpyHIsl 1 - ypoBHSA A;
* Ul HOArpyIIbl 2 — ypoBHA B;

e s noArpynmnsl 3 — ypoBHs C.
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IPOBEPUTh NPABUIBHOCTh YCTAaHOBOK OKHa «Ha4vajJbHble YCTaHOBKH».
[Tapamerpsr nonss «Coenunenue», «IlopT» (MoryT He coBmamgath). YOparh (iar
«Bpemsai usmepenusi CA3», T.K. B JaHHOW J1abopaTopHOW paboTe He OyAeT
onieHuBaThcs 3 pextuBHOCTE CA3. BIOpaTh THIT U3MEPEHHUIN « AKYCTHKAY;

3arpy3uTh paHee CO3JaHHYIO, MpPH TMPOBEICHWU H3MEpPEHHWH Ha ABepu, Oa3zy
naHHbIX. COXpaHuTh CHOPMHUPOBAHHYIO 0a3y NaHHBIX B OT/AEIBHYIO MANKy C UMEHEM
noarpynmbl. CdopMmupoBaHHas 0a3a JaHHBIX OYJET MCIOJIb30BAaThCSI B JAPYTHX
1a00paTOPHBIX paboTax.

Coznate B 0a3e naHHbIX 3anuch «OQO0BEKT» C OMUCAHUEM MCCIIETYyEMOTO
oOvekra u 3anucu «IlomeleHue» C ONMUCAaHUMEM MCCIEIYEMBIX BBIICIEHHBIX
3JIEMEHTOB;

Co3znath B 0a3e JaHHBIX 3aIMCH 110 BBIOPAHHON KOHTPOJIBHOM TOUKE;

Ilocne 3amonHeHWss 1ONENM BBOJA IMAPAMETPOB M YCJIOBUM IPOBEIEHUS
U3MEPEHUI HaXaTh KHOMNKY «BBIMOJHUTH A T 3alycKa MPOLELYpHI
U3MEPEHUMN.

[Io 3aBepuieHMM W3MEPEHUsS B JAHHOW KOHTPOJBHOM TOYKE ABTOMATHUYECKHU
OoTKpoetcs Bkianka «Pesyjabrarsl u3mepeHuin» B okHe «IIpocMOTp KOHTPOILHOM
TOYKH.

OtoOpaxeHue KOHTPOJIbHOM TOYKHM Ha €€ YpPOBHE B JiepeBe 0a3bl JaHHBIX OyaeT
OTMEUECHO 3HAKOM T

IIepeMeCTUTh 31EMEHTHI CUCTEMBI B HOBYIO KOHTPOJIbHYIO TOUKY;

[ToBroputs myHkThl 10 u 11. Jlyns coxpamienusi BpeMeHu nipu (HOPMUPOBAHUH
3allMCU HOBOW KOHTPOJIBHOW TOYKH MCIIOJB30BaTh Ipouenypy «KomupoBanue
KOHTPOJIbHOII Toukm» HoBas KoHTposibHas Touka OyAeT co3JaHa B TOM K€
MOMELIEHNUH, YTO U UCXOIHAsi KOHTPOJIbHAS TOUKa;

[ToaroToBUTH MPOTOKOJ, JUIsl YETO HAXKATh KHONKY «OTYeT mo 00beKkram

ﬂ CkoppeKkTupoBaTh MPEACTABICHHYIO B oT4eTe MHpopmaluio. B koHie oTuera
c(hOopMyIUPOBaTh BBHIBOJ] O HAJIMYMU KAHAJIOB yTEUKH pedyeBO MH(OpMaIuu uepes

OKHa.

84



[TpousBectu pacuet pazdopunBocTd peun W ¢ nomoipto [10 YIIMK Pacuer
ABAK (.xls).
CocTaBuTh OTYET.

OTBeTUTH Ha KOHTPOJIBHBIC BOITPOCHI.

5. Odopmiienne oTuera

Otyer mo naGopaTopHOil paboTe odopMmisieTcs B MPOrpaMMHON 000JOUKe
MicrosoftWord B anmektponHom Buzae B (opmare .doc. Ha TutynmpHOM numcte
YKa3bIBAOTCS:

— HaWMCHOBAaHHE YYECOHOTO YUPEIKICHUS,

— HaWMCHOBAaHWE JTHUCIHMILINHEI,

— Ha3BaHWE U HOMEP paboThI, BAPHUAHT,

— BBINOJTHWI: (paMUIIUsl, UM, OTUYECTBO, CTyJIEHTA, KypC, TPpyIIIa,

— mnpoepuil: nomkHocTh, DO npenoaaBarensi.

OT4eT 10JI5KEH COAEePKATh:

1. Ha3Banwue, nienu u 3a1auu 1a00paTopHOi pabOThI;

2. CKpMHIIOTHI O MPOJIEIaHHOMN paboTe;

3. 3akiIfo4eHHs] U BBIBOJIBI O HEOOXOAMMOCTH 3alUTHI MO JBYM KPUTEPHUSIM:
3aJIaHHOE OTHOIICHUE CHUTHAJ/IIYM ISl YPOBHS IO 3aJaHUIO TMPETO1aBaTes
(cMm. mpunoxenue 2) u pazdopumBocTh peun W (tabm. 2- llenp 3amuThl:
CKpBITh IIpEIMET NEPErOBOPOB);

4. ®aiin pacuéra ¢ pacuiupeHueM .xIs.

6. Borpochl 1JIs1 KOHTPOJISI MOATOTOBKH.

1. Ilo kakum nmapameTpam IPOU3BOJINUTCS OLICHKA YTEYKH pPEYEBOU

uH(popmaun?
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2. Ilepeuncnure coctaB yctaHOBKU [TAK «II€noT» miid akyCTUYECKUX

VU3MEpPEHUIN OKOH.

3. B kakux ClIy4dasax MOXHO HE IIPOBOAUTDb aKYCTHYCCKHUE U3MEPCHUS HaA

oKkHax?

JlabopaTopHasi padora Ne 6.

Tema: «IIpoBegeHre HHCTPYMEHTAJIBLHOI0 KOHTPOJISI B KaHAaJIe
HHU3K0YACTOTHOT0 AKYCTOIJIEKTPHYECKOro npeodpazoBanus. Ouenka
3alIMIIEHHOCTH peYeBoil HH(poOpMALMH 10 TeJIe(POHHOU JTUHUMN.

Llenv nabopamopnoco npakmuxkyma: OTpabOTKa HaBBIKOB IPOBEIECHUS
U3MEPEHUI 10 BBISBICHUIO KaHAJIOB YTEUKU pedeBoil nHMOpMaIuu, 00yCI0oBICHHON
HU3KOYACTOTHBIMHM aKyCTOAJIEKTpuueckuMu mpeoodpazoanusimu (HU ADIl) u ee
3alluTa.

3aoauu nabopamopno2o npakmuKyma.

- U3Y4YUTh CPEJCTBA U3MEPEHUM U MPUOOPECTU HABBIKU PAOOTHI C HUMU,

- 3aKpenuTh  3HAHUE CYIIECTBYIOIIEH  METOAWKU  TPOBEACHUS
WHCTPYMEHTAJIbHOTO  KOHTPOJIS  3alUIIEHHOCTH  aKyCTHMYECKOM  pedeBoi
uHpopmarnuu B kanaine HY ADII;

- 0oTpaboTaTh HABBIKU MPAKTUYECKOTO MPUMEHEHUS METOIUKH
WHCTPYMEHTAJIHOTO KOHTPOJIS;

- 0TpaboTaTh HABBIKK OMpPEAENICHUs MEp 110 3allUTe PeYeBOi MHPOpPMaLIUU B

kanaine HU ADII u ux oeHky.
1. OBIIUE METOJANYECKHUE YKA3AHUSA

JlaGopaTopHBI MPAKTUKYM COCTOUT U3 CIAEIYIOUIUX ITAIOB:

- IOATOTOBUTEIBbHBIN 3TAIL;

- 3Tal BBIMOJIHEHUS Ja00paTOPHOU pabOThI MO CLIEHAPHIO;

- 9TaIll MOATOTOBKU OTYETA O BHIMOJHEHUH J1a00OPATOPHOM pabOTHI;
- 9TaIl KOHTPOJIS 3HAHUSL.

Tloocomosumenvhuiil sman

[Ipu moAroTOBKE K BBIMOJHEHUIO J1aOOPATOPHOTO MPAKTUKyMa 00y4YaeMble

JOJDKHBI B COOTBETCTBHUHU C 3aJaHHUCM.:
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1. H3yuyuTh T€OpETHUYECKUIN MaTEpHUa, MOCBAIICHHBIN TEMATUKE
71a00paTOPHOTO MPAKTUKYMA;

2. N3yuuth yueOHO-METOUYECKUI MaTepral, OTHOCSIIIUACS
HEMOCPEJICTBEHHO K BHITIOJIHCHUIO JJAHHOU J1a00paTOpHOM paboThI;

3. [ToaroroBuTh (hopMy OTUETA U 3aMOTHUTH €€ B COOTBETCTBUHU C 3a/IaHUEM;

4. OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI /111 CAMOKOHTPOJISI YPOBHS

NOJITOTOBKY K BBITIOJIHEHUIO JIAOOPATOPHON pabOThI;

Ha Bpems npoBeeHus 3aHATHS TOTPEOYIOTCS CIEAYIONINE CPECTBA
U3MEpPECHUH

Y JIOTIOJTHUTEIIbHBIE CPEJICTBA:
1. IIporpammuo-anmaparsasiid komiuieke « Tanmuc-HY-M1» B cocrase:
2. O06nwektsl u3Mepenuii (1o nerenae 3to BTCC, ycraHoBieHHBIE B
3alUIIaeMOM TTIOMEIIICHUHN ):
- TesiepoH ¢ TesnieoHHBIM KabeneM IIuHON 1M u ¢ TenedoHHOoM
KOJIOJIKOM; - mokapHbIi u3Bemarens (tuna UI1-212); - ussemarens
OXpaHHOW cUrHajIu3aluu (Ha ABUKEHUE WIH Ha 00bEM);
3. CtpouTtenbHbie HAYIMHUKY (1 KOMIUIEKT Ha KaXKJ10T0 00y4aemMoro)
4. Pacuernas mnporpamma «Pacuer HY ADII», BbimonHeHHas B
npwioxkeHnu Excel u 3arpyxkennas B ynpabiswomuii kommnbsiorep [TAK
«Tamuc-HUY-M1» 1 B KOMIBIOTEP IPENOAABATENS;
5. PyxoBoactso no skcrryaranuu [TAK «Tamuc-HU-M1».

1.2. UcxoaHblie JaHHBIE /IS POBEACHUA HHCTPYMEHTAJBHOI0 KOHTPOJISI
3aIIMIIEHHOCTH peYeBoil MH(popMALMH OMelIeHUsX (JIereHaa)

- Cucmema mene@ounou cesa3u.

- Cucmema paduompaHCﬂﬂuuu U onoeeweHus.
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CxeMma (hyHKIMOHATBHBIX (CUTHAJIBHBIX ) LIETIeH

Cucrema 0XpaHHOW CUTHAIM3AIMK TIOMEIICHUS 3aMbIKAeTCsl Ha OJIMH nuIeh( u
BBIXOJIUT B IIOMEILIEHHE OXpaHbl Ha 1-M 3Taxke. M3Bemareny Ha JBUKEHUE TUTAIOTCS
MOCTOSTHHBIM HamnpspkeHueM 12B. becriepeOoiHbIN MCTOYHUK MUTAHUS HAXOIUTCS B
MOMEILIEHUH OXpaHbl Ha 1-M 3Taxe.

Cucrtema MnoxapHOi CUTHAIU3AIMU MTOMEIIEHUS 3aMbIKAETCs HAa OJIUH HIIeh)

W BBIXOAWT HA ITYJIbT B IOMCHICHHWHU OXPAaHbl HA 1-M 3Taxe.
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1.4. Padouee 3aqanue 1/ 00y4yaeMbIx

- M3yuuth TeOpeTHUECKUI MaTepHall, MOCBSIICHHBIM TEMATUKE
71a060paTOPHOTO MPAKTUKYMA;

- I3yuuts Metoauky npoBenenust usmepenunii ([punoxenue A2);

- I3yuuts Metoauky o0paboTku pesyibTaToB uzmepenuit (Ilpunoxenne A3);

2. CHEHAPH BBIIIOJHEHUSA JABOPATOPHOT'O IIPAKTUKYMA

2.1.4. Ilooecomoska k nposedeHuio uzmeperuil

Lenpro »TOro srtama aabOpPaTOPHOrO MPAKTUKyMa SBISETCS OTpabOTKa
NEPBUYHBIX HAaBBIKOB 10 (QopmupoBanuto mnepeuns BTCC, mnonBepraembix
crienuanbHbIM ucciienoBanusM B kanaine HYU ADII, mo kaueCTBEHHOMY KOHTPOJIIO
3alUIICHHOCTH  pe4yeBOM  MHpOpManuu, a  Takke  O3HAKOMJIEHHE  C
¢ynkimonaabHbIMU BO3MOKHOCTSIME [TAK «Tamuc-HU-M1».

[Ipy mOArOTOBKE K MPAKTHUKyMy OOydaeMble JTOJDKHBI H3YYHUTh HCXOJIHBIE
JaHHbIE 0 OOBEKTY (JIereHay Ha OOBEKT) KOTOpPhIE H3JIOXKEHBI B METOJIUYECKOU
pazpaboTtke. C 1enbio IPOBEPKU KayecTBa CaMOCTOSITEIbHOM pabOThI MPENoJaBaTelb
[peajgaraeT HECKOJBKUM O00y4YaeMbIM JOJOKUTh HCXOJHYI0 HH(POPMALUIO IO
TEXHUYECKUM CPEJICTBAM, Pa3MEIICHHBIM Ha OOBEKTE.

[Inan oOwekTa, TIaH uccieayeMoro nomenieHus ¢ pasmenieHusiMu BTCC, a
TAKXK€  JJEKTPUYECKHME  CXeMbl  (DYHKIIMOHAJNbHBIX  LEeMedW U Leneu
AIEKTPONUTAHUSIIPU STOM JIOJKHBI OTOOPaXKaThCs Ha OOJILLIOM 3KpaHE MPOEKTOPA.

B pesynbrare 3TOM pabOThl Ha KJIACCHOM JOCKE AOKEH OBbITh OTpaboTaH
[lepeuenr  BTTC  nonasepraembix — u3MmepeHusM.  OOyuyaeMble  JOJDKHBI
CKOPPEKTHUPOBATh B OTUETaX CBOU MEPEYHH, pa3pabOTaHHbIE B XOJ€ MOATOTOBKHU K
MPaKTUKYyMY.

[IpenonaBarens OOBABISET, YTO B COOTBETCTBUHU C JIETEHAOW, MPOBOMASTCS
crieruanbhbie uccienaoBanuss BTCC no kanamy HY ADII. [Jns storo Bce BTCC
NEPEMEIICHBl M3 HCCIEIYyeMOro IOMEIIEHUs B JabopaTopuio, T.e. OyayT
poBouThCs JabopaTopubie CU.

Ilpumeyanue: B mnexomopwvix cayyasx, Ko20a B603HUKAIOM NpoOIeMbl C

nepemewenuem BTCC 6 nabopamoputo, npogooamcsi 00beKmosbvie

cneyuanbHole UcCc1e008aHus.
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IIpenBapuTenbHbIl  KAa4ECTBEHHBIM KOHTPOJIb  3ALUIIEHHOCTH PEYEBOU
unpopmaruu B KaHane HY ADII MoxxeT OCYIIECTBIATHCA C HCHOIb30BAHUEM
nouckoBoro npuemMHuka ST-031 «IIupanbs». [ns 3TOro K MOMCKOBOMY NPUEMHUKY
NOAKJIIOYAIOTCSA NMPENYyCWIMTENb JUId IOJAKIIOYEHUS K IPOBOJHBIM JIMHUSM,
MOJIKJIFOYAIOTCS TOJIOBHBIE TeNE()OHBI U OCYIIECTBIIAECTCS MOJKIIOUEHNUE K BBIXOAHBIM
koHTakTaM TC. (TEeXHHYECKOE CPEJCTBO HE MOAKIIOYEHO K COOTBETCTBYIOIIECH CETH,
T.e. HaXoauTcad B pexume xosioctoro xona (XX)). Ilo TexHuueckomy CpeicTBY
OCYLIECTBJISIETCS JIETKOE IIOCTYKMBAHME KapaHIAIIOM (aBTOPYYKOM) M €CIM B
HAyIIHUKAX CTYK NPOCIYIIMBAETCSA, TO C BBICOKOM CTENEHBIO BEPOSTHOCTH MOXKHO
IPEANONIOKUTh O HAJIMYMM KaHana yTedku. B Tom ciydae eciim TC xopomio
«a3IUTCS», TO K IIOMCKOBOMY NMPUEMHHUKY MOKHO TOJIKIIOYUTH TOJIOBHBIE TeIe(hOHbBI
yepe3 yminHUTENb. OOyuyaeMbplii C TOJIOBHBIMM Tele(OHAMHM BBIXOJIUT U3
NMOMEIIeHHs, a BTOpoi oOydaemblid roBoput psagom ¢ TC. Bosmoxno
IIPOCITYIINBAHKUE PEUM.

Ilpumeuanue: Tepmun «a’3numcsy 4acmo UCHOTL3YEMCs CNeYUaIucCmamu 8
ciyuae  OONbULO20  YPOBHA  UHDOPMAMUBHO2O CUSHANA HA  BbIXOOHBIX
konmaxkmax TC u smom cucHan MONCHO NPOCIYWAMb Yepe3 20JI08HbIe
menegonvl. Tepmun ucnonwb3yemces moavko 6 pas2c080pHOLU peyll.

[IpenonaBarens OOBSBISIET, YTO NAJbHEHIITNE U3MEPEHUS OYIyT MPOXOIUTH C

ucnionb3oBanueM I[TAK «Tammc-HY-M1». Ha peiHKe npencraBieHbl JOCTATOYHO
O0JIbIIIOE KOJIMYECTBO CPEJCTB U3MEPEHUH, CIEIMAIbHO pa3pabOTaHHBIX AJIs KaHalla
HY ADII. K aum moxno otHectu [TAK «Awmcr», ITAK «['pudp-A3-1001», TTAK
«Cmapr» wu ap. Bce HuXe NEpeUHCICHHbIE KOMIUIEKCHI HE  SIBIISIFOTCA
ABTOMATUYECKUMHU, UX JIaK€ HEJIb3s Ha3BaTh aBToMaTu3npoBaHHbiMU. [TAK «Tanuc-
HY-M1» sBisieTcss aBTOMAaTHYECKUM KOMIUIEKCOM, KOTOPBIM IMO3BOJISIET MPOBECTH
U3MEepeHHs U pacyer O6e3 ydactus oneparopa. OnHako, B yueOHOM IpOIECCe pacueT
BeneTcs 1mo yueOHon meroauke (yrepxaeHHon @CTIOK) u moatomy ITAK «Tanmc-
HY-M1» Oynet ucronb30BaThCs B MOJyaBTOMAaTUYECKOM PEXUME, KOT/Ia U3MEpPEHUs
IIPOBOJISITCS. B aBTOMAaTUYECKOM PEKHME, & pACUET - B PYUHOM.

Jlanee mpenojaBarens HO0BOAUT 10 00ydaembix uHpopmaimio o coctare [TAK
«Tamuc-HUY-M1» wu mnpunnumne ero padotel. KoMmriuiekc BKIOYaeTcss B padoTy.
OObsicHsieTCsT Ha3HAYeHUE OCHOBHBIX 3neMeHToB ympasieHus B [IO «Tammc-
Nurepdeiic». Untepdeiic ITAK BoiBoguTCS Ha O0NBILION 3KpaH Yepe3 MPOEKTOP.

2.1.5. Ilposedenue uzmepenuii
[lepen mpoBeneHHEM U3MEPEHHUN TIIpenojaBaTelb BBIACHSIET, HACKOJBKO

XOpouio o0y4yaeMble YCBOMJIM METOJUKY MpOBeIeHHS u3MepeHui. [[ns sTtoro oH

BBI3BIBACT OAHOI'O-ABYX 06y‘—IaeMLIX U rnpeaiaract uM A0JI0KHUTb MCTOIUKY
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npoBeJieHNs wu3MepeHuil. MeToauky oOydaemble JOJDKHBI HU3YYHUTh B XOJI€
MOATOTOBKM K JIa0OpPaTOPHOMY MPAKTUKYyMy. MeTojuka MpOBEICHUsS] U3MEPEHUM
uznoxkena B [Ipunoxxennn A2 u B METOIMYECKON pa3paboTKe JJIsi CTYIEHTOB.

[Tocne aToro onuH-aBa 00y4aeMbIX JOJKHBI JOJIOKUTH METOJIMKY 00pabOTKU
pe3yJbTaToB u3MepeHui. MeTonuky oOydaeMmble JOJKHBI HW3YUYUTh B  XOJE
MOJTOTOBKM K JTAOOpaTOpPHOMY MpakTUKyMy. Mertoauka oOpabOTKH pe3ysIbTaToB
u3MepeHuid usnoxkeHa B llpunoxenun A3 M B MeTOAMYECKOW pa3paboTKe s
CTYy/ICHTOB.

B xauectBe mnepBoro wuccieayemoro TC mnpunumaercs tenedon. IlepBoe
u3MepeHue Ha TefeoHe B peKUME XOJIOCTOTO X0/1a U CHMMETPUYHOM TTOAKITIOUCHUH
IIPOBOJIUT MPENOaBaTesb B TOKA3HOM BHJIE, ISl 3TOTO:

- onpenensiercst opuenrtanus TC, mpu KOTOpOH Ha YacTOTE 3BYKOBOT'O CHUTHAJIA
1025T'ny wa BbIXOAHBIX KOHTakTax TC dopMHUpyeTCs AIEKTPUUYECKUl CUTHAI
MaKCHUMaJIbHOW BETTUYHHBL;

- popmupyeTcs 3aaHue;

- KanuOpyeTcst U3MEPUTENbHBIN

MUKPO(DOH; - POBOISITCSI U3MEPEHUS;

- MPOBEPSETCS: CYIMIECTBYET JIM BIMSHUE MAaTHUTHOTO WUJIU DJIEKTPUUYECKOTO
IIOJIEN aKyCTUYECKOW KOJIOHKU Ha PE3yJIbTaT H3MEPEHNN;

lIpumeuanue: Hexomopuie TC agnsaromces yy8CmeumenbHblMu K MASHUMHbBIM

unu snekmpudeckum noasam. Illoosmomy axycmuyeckas KOJIOHKA OOAHCHA OblMb

9KPAHUPOBAHHOU OJIs MO020, YMOObl UCKIIOUUMb (CHU3UMD) GIUAHUE HA
pe3yibmam U3MepeHuss ee MAHUMHO20 UIU IJ1eKmpuieckoeo noneu. [[ns
9mMo2o dice, paccmosnue mexncoy axycmuyeckou koaoukou u TC oondicHo

Ovimb He menee Im. Umobwvl ybeoumwvcs, umo nosiéleHue 31eKmpuiecko2o

cuenana Ha evixode TC 00ycno8ieno MmoabKO aKyCMUYecKUM 6030elicmeaue

UCNONIL3YemCs. MAaKol npuem. Nocie HNpPOoBeOeHUsi USMePEHULl 2eHepamop

Hacmpaueaemcsi Ha my udacmomy, Ha Komopou 3¢pgexm AIIl nposeuncs

Haubonee CUlbHO, m.e. HA MY YACMOMY, HA KOMOPOU HANPIIHCEHUE

cueHanatwyma umeem MakcumanvHoe 3Hadenue. Ha omot uacmome

cosz0aemcsi akycmuyeckoe oaenenue na TC, Ho npu 3mom axycmuueckas

KOJIOHKA ~ 3aKpbl8aAemcsi  HeMemauiluyeckum  Mamepuaiom,  Hanpumep,

nenonnacmom. Mzmepsiemcs 38ykogoe OasileHue U HANPAXCEeHUe Ha 8blXooe

TC. Ecnu u 38yKo80e Oagnenue u HanpsoiceHue Ha evixode TC ymeHbuunucsy

NPUMEPHO HA OOHY U MY Jice GeUYUHY, MO NPUHUMAEMCS peuleHue, Ymo Ha

TC o30eticmgyem moavko axkycmuueckoe none. Ecnu 38yxoeoe oaesnenue

CHU3UNOCH, a Hanpsaxcerue Ha evixode TC He uzmMeHUunIoC», Mo Mo o3Hayaem,

umo Ha TC 6o30elicmgyem MacHUmMHOE UIU  IJIEeKMPUYECKoe HNoue

aKyCcmuyeckoll KOJIOHKU, Cle008AMENbHO 6Ce pe3yIbmambsl UMEPEeHUsi He

MO2Ym cuumamvbcsi 00CmogepHviMU. Pewumb npobnemy Mod#CHO MOAbKO

yeeauyeHuem paccmosanusi mexcoy koaoukou u TC. B nekomopuwix
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opeanuzayusax 0 3mou yeau ucnoavzyemcs mpyoa ouamempom 50...70cm u
Onunou 3...4m. B oomom Komye mpyOvl yCmMaHaeuueaemcs axycmuueckas
KOJIOHKA, a Ha yoanreHuu Im om 8mopozo KOHYa pazmewaemcs ucciedyemoe

1C.
- pe3yabpTaThl u3MepeHuil BHocATcs B mporpamMmy «HY ADII Pacuer» mis

pacyera ciIOBECHOI pa300pUUBOCTU PEYH;

- (opMyIHUPYIOTCS BBIBOABI IO pe3yIbTaTaM U3MEPEHUH.

OcHOBHas 1eNIh MOKA3HOM paboTHl MperojaBaTels — IMOKa3aTh 00yYaeMbIM
«llenan kak s». B panpHenmeM, B OCHOBHOM, BCE H3MEPEHUS W BBIYHCICHUS
oOyuyaeMble OyayT NPOBOJUTH CAMOCTOSATEIBHO.

Jlj1 caMOocTOsTENbHON PadOThI MpenoAgaBaTeNb pa30UBaeT yUeOHYIO IpyIIy Ha
pan noarpynn. B xaxnoi noarpymre 2...3 yenoBeka. Kaxaoi nmoarpyrie cTaBUTCs
3a/laya TPOBEJICHUS W3MEPEHUI, BBINIOJIHEHHE pacuyeToB U (OPMYJIUPOBAHME
BBIBOJIOB 110 ojiHOMY Tuily TC 1 ogHOMY BapuaHTy MOJKIHO4YeHUs. Bce pe3ynbTaTel
pacyeToB JODKHBI ObITh COXpaHEHbI B opMare .xIS M B KOHIIE 3aHATHS IepeaaHbl
o0y4aeMbIM JIJIsl aHAJIHU3A.

B nepBbIit 1eHb pabOTHI JOJDKHA OBIThH 3amojiHeHa Tabuia, popma KoTopoit
npejcTaBieHa B Ta0i.2.2. ¥ KoTopas 00ydyaeMbIMH BKIIFOYAETCSl B OTYET.

Tabmuua 2.2.
PesyabTaTsl u3mepennii B kanaae HY AJII
Tun Pexnm
No Tun TC MTOJIKJTIOY \\ [Ipumeuanune
CHILSL paboTHI
CUMM XX
HECUM XX
HECUM XX
Tenedon MM PP
HECUM PP
HECUM PP
CUMM XX
Tenedon co HECUM XX
CpEeACTBOM HECUM XX
IMACCUBHOM 3aIIUThI CHAMM PP
«Kopynm» HECUM PP
HECHUM PP
CUMM XX
Tenedon co HECUM XX
CpEACTBOM HECUM XX
AKTHUBHOM 3aIIIUTHI CUMM PP
«MII-1A» HECUM PP
HECUM PP

92



Ilpumeuanue:

1. Ilpu npogeodenuu uszmepeHuii He0OXOOUMO YYUMBIEAMb CUMMEMPUUHOCTb
unu HecummempuyHocms nooxmoyaemvix k¥ TC aunuu. IKcnepmuwlii onpoc
nposederHblll 8 yuebHoM yenmpe «Mackom» co crywamenamu, uUmMerouumu
Npakmudeckuli onvlm nposedenus uzmepenut 6 kamare H9 AJIII, nokazan,
Umo 9Mo NONOJCEHUEe YUUMbIBAemcsl, HO YYUmMbleaemcs Kpaune ynpoujeHHo.
Peanvno mun nunuu (cummempuunas unu Hecummempuuuas) 0Oyoem
onpedenamucs eapuanmamu nooxuodenus TCP snoymviunennuxka x TC.
Hanpumep, meneponnas nunus, nunus NONCAPHOU CUSHATUZAYUU, JUHUS
OXPAHHOU CUCHATU3AYUU AGTISIOMCA CUMMEMPUYHBIMU (HU OOUH U3 NPOBOO0E
He nookaouern K "zemne"). 3noymvluiieHHux 0 nepexeama peuesou
uHgopmayuu Oyoem nOOKIOUAMbCA K JUHUU PA3IUYHLIMU BAPUAHMAMU,
nLIMasAc, 000UMbCS  MAKCUMANLHOU  pazoopuueocmu  peyu. Bapuanmeor
nookntouenusi TCP Kk cueHanbHol 08YXNPOBOOHOU JTUHUU NPeOCmAsieHbl Ha
puc. 2.1.

TCP
Mpanuya K MpaHuua K3
TexHuyeckoe TCP TexHuyeckoe F1* 1 E"hbuﬁwo
CpPeAcTBo CPEeACTBO —
Cummeprque nogknwyeHune CMMMGTDMHHOG noagknw4veHne
B PEXMUME XONOCTOro xoaa B paboyem pexume
TCP
TexHu4yeckoe TCP T [
— exHuyeckoe
CPeAcTBo CPEACTBO Il: _________ £l

HecummeTpunyHoe NoAKNHYEHNE

HecummeTpuyHoe nogknoveHme
B pexume XonocToro xoga (sapuaHt 1)

B paboyem pexume (BapuaHT 1)

TexHuyeckoe TCP T EXHIECKoD | — >

HecuMmeTpuUYHOE NopgKnoYeHne HaE . _0 ——
B pPeXumMme XonocToro xoga (BapuaHT 2) MMETR i
B paboyem pexume (BapuaHT 2)

TCP - mexHu4Yeckoe cpedcmeo pa3sedku

Puc. 2.1. BapuaHThl NOAKIIOYEHUS K CUTHAJIBHOMN JBYXITPOBOIHOM JIMHUU
B mom cnyuae, eciu no ycnosusm skcniyamayuu mexsHuueckoe cpeocmeo
umeem 3azemiienue, mo 310YMbIULIEHHUK MOJHCen NONbIMAMbCs Nepexeamums
peuesyro ungopmayuio ¢ UCNONb308aHUEM Mak Haswvieaemou yenu llukapa, 6
KOMOpOoU 8 Kauecmee 8mopo20o nposooa ucnoavdyemcs "zemnsn”. Bapuanmol
nookatouenusi TCP k mexuuueckomy cpeocmay npeocmasienvl Ha puc. 2.2.
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paxuya K3 I lpaHuya K3 I

lpaHuua K3

TexHudeckoe—F* Texsndeckoe %
TCP = | = |
| CPEACTR0 ¥ | °Peﬂ°73°! el a1
BapuaHr 1 BapwuaHT 2 BapuaHT 3

Puc. 2.2. BapuaHTbI IOAKIIIOUYEHMS C UCIIONIBb30BaHUEM Lenu [Iukapa

Taxum obpazom, 0151 00LIYHOU OB8YXNPOBOOHOU CUCHANLHOU CUMMEMPUUHOLL
JUHUU ~ HEeoOX00UMO  BbINOJIHUMb  UBMEPEHUsi NOo  wecmu  8apuaHmam
nooxkmouenus. A ecmu TC umeem 3azemneHue, mo KOIUYECMBO GAPUAHMOB
NOOKTIIOYEHUS YBeAUUUBAEMCSL 00 0eBAMU.

2. B nexomopwix 3awuujaemuvlx nomewjenusx ycmauasausaromcs 1IIBM c
cemegvim kabenem unu IP-menegonvl. Cemesoii kabenv umeem 8 xcun. /lasxice
8 pedicume XOA0CMO20 X004 KOJUYECMBO BAPUAHMOE  BO3MONCHO2O
nooxkmouenusi TCP k TC cocmasnsiem 84. B pabouem pesicume nposedeHue
uMepeHuti 8000we He8O3MOJNCHO, M.K. 6 JUHUU 6ce20a NPUCYMCMEYIom
UMNYIbCHblE cucHanwl (puc.2.3.).

20 B mkB-

A,

L (LR e e

<40 - - - ot . -

(=

Ifngﬂrg o | 10000y | 15000y | 20000y | 25000 | 30000y | 35000y, | 40000y | 45000y

Puc. 2.3. Illym Ha BBIXOJHBIX KOHTaKkTax "1-2" ceTeBoil KapThl B paboueM pexrume

Ilosmomy Ons 3auwumel maxkux cpeocmae yeaecooopazHo UCNOIb308AMb
Op2aHU3ayUOHHOEe Meponpusmue - omkatodenue cemegoeo kavens om TC.

B mom cnyuae, ecnu 3akazuuxy 60 6pems NpPOBEOeHUsl 3AKPLIMbIX
Meponpuamuti 8ce-maku mpeoyemcs aubo IP-menegon, aubo IIOBM c
8vixo0om 6 cemv Humepnem, mo cywecmsayem euje 0OUH 8aAPUAHM 3AUWUMDbL,
KOMOpblil 3aK104aemcs 8 paspwvige eanveanuyeckozo konmakma TC u cemu.
Hna osmozo modxcHo npumenums 08a MeOUaKoHsepmepa (CMmouMocms 00HO20
meouaxonusepmepa ¢ oouum nopmom 10/100-Base-T u oonum nopmom
100Base-FX cocmasnsem 1500...2000 pyoneu). Cxema coeOunenuii nokazana
Ha puc. 2.4. [Ipu ucnonv3osanuu maxou napvl O0IHCHbL ObIMb BbINOJHEHbL 084
VCA08UsL:

- MeOUaKoHeepmepbl pacnonazaromcs 6He 3auuyaemo2o NOMeujeHusl,

- Yposenb GUOPAYUOHHO2O UHDOPMAMUBHO20 CUSHANA 6 Mecme YCMAaHOBKU

MeOUaKOHBEPMePOo8 He OOJIHCEH NPEBbIUANMb HOPMUPYEMOLL 8eIUYUHDL, M.e.
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CJll06€ECHAA pa360pqu600mb pedu no 6u6paI4MOHHOMy KaHnaity ymedyku 6 mecme

PACNON0JCEeHUsL NApbl KOHBEPMEPO8 He O0NXCHA npesviuiams (), 3.

MpaHuua K3
1

WaKoHBE

| Ceresoi

1 kabens

BOnNoOKOHHO-
ONTUYECKNIA
kabens

lpanunua 3r1

Ceteroit

Sawmiiaemoe
nomeLLeHue

Puc. 2.4. Cxema coequHEHNI C NPUMEHEHUEM MEIUAKOHBEPTEPOB

3. bonvuue owubKu mMo2ym 603HUKHYMb NPU HEKOPPEKMHOM PACNOIONCEHUU
IeMeHmo8 uzmepumenvHoco cmenoa u ucciredyemoeo 1C. Hanpumep,
BEUYUHA OUUOKU UBMEPEHUS 3A8UCUM OM DACHOJIONCEHUS. USMEPUMETbHO20
kabens. Ha puc. 2.5. npusedenvl pesynromamuvl uzmeperus "Mukpogonnoz2o
agppexma" uzmepumenvnozco rabdens om IIAK "Tamuc-H4-M1" 6 08yx
NONOJHCEHUAX. HA CmoJe U Ha nopoloHe. Hecmomps na cneyuanvhvie mepul,
npuHamvle 8 IMOM Kabeine Ol CHUdCeHus "Muxpogonnoeo s¢hgexma”, npu
PABOMKHYMBIX 6XOOHLIX KOHMAKMAX HA Hem 00pazyemcs UH@OpMamueHblil
cueHan 3a cuem "mpubosnexkmpuueckozo s¢pghexma’" (s61eHuUe BOZHUKHOBEHUS]
3apsa0a npu mpeHuu HnpoBOOHUKA 00 U30JAYUIO), eMKOCMmHO20 d¢dexma
(usmeHenue paccmosiHusi Mexcoy Pa3oOMKHYMbIMU KOHMAKmMamu Kabeis noo
go30elicmeuemM aKycmu4ecko2o cueHaia), oopamnozo sgpgexma Dapades
(603HUKHOBEHUE HANPANCEHUS NPU KOJIEOAHUAX NPOBOOHUKOE 6 MASHUMHOM

none 3emau). Ouesuono, umo 01 cHudicerus "Muxkpoghonnozco s¢pgexma’

!

HeoOX00uMo pasmewams UMepUMenvHulli Kabeib Ha Oemngupyrouer

nooxaoxe.

Puc. 2.5. UadopmaTuBHBIN CUTHAN, HABEJCHHBIN B U3MEPUTEILHOM Kabelie, B

Pa3JIMYHBIX MOJIOKEHUAX (M3MEPEHUS MPOBOAWINCH HA 29-TH YacToTax).

4. Pezynomam usmepenuti Oyoem 3asucemv Om mo20, KAK PACHONONACEHO

uccnedyemoe TC: na cmone unu Ha demngupyroweti noonoxicKe (puc.
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2.6.).Pe3ynomam 6yoem 6onee oocmosepnvim, ecau TC pazmewams Ha cmoiie
be3 demnghepa.

Puc. 2.6. UndopMaTUBHBIN CUTHA B pa3IMYHBIX MOJIOKEHHUSIX TEXHUYECKOTO
cpeacrTaa

5. Ilposedenue usmepenuii 6 pabouem pedcume UHO20A BbI3bIEAE
3ampyonenus — kax npasuivro sanumams TC. Ecau peus uoem o menegone,
mo, 8 npuHyune, meiegh)on Mo*CHO NoOKIOUUmMs K aunuu. Ho 6 amom ciyuae
npogedeHue UMepeHull CMaHo8UMcs HEeBO3MONCHbIM B8CAeOCMEUU DONbULO2O
yposHsa — wymos.  CHU3UMb  YpPOGEeHb  WYMA  MOJICHO  NPUMEHEHUEeM
akKymynsamoprozo numanus. Ho eciu k  menegony  nookiouums
AKKYMYJISIMOP HANPAMYIO, MO NPOBECMU UBMEPEHUS MAKI’CE HEBO3MONCHO,
Mm.K. craoviil uHGopmamusuvlii cucHanr Oyoem 3auLYHMUPOBAH MATbIM
CONPOMUBTIEHUEM AKKYMYIAMOPA.

Ilumanue  peanvholi  meneg)oHHOU  NAPbL  OCYWECMBISAECMC — Yepe3
conpomuenenue R eenuuunou 1,2 ... 2xkOm. Omo conpomuénenue uecpaem
BAJNCHYIO (PYHKYUOHATLHYIO POTIb — NPU KOPOMKOM 3AMbIKAHUU Mele)OHHOU
napvl 8ce HANPANCEHUe «CAOUmcsa» Ha Hem U OJIOK NUMAHUSL He GbIXOOUM U3
cmpos. CnedogamenbHo uMumamop meneQOHHOU TUHUU OONHCEeH BKII0UAMDb
9MO CONPOMuUBIEHUE U €20 INeKMPUUEeCcKas cxema npusedena Ha puc. 2.7.
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Wcecnegyemoe
TEXHUYECKOE
CpeacTBo

—

Puc. 2.7. Cxema umutaTopa TenedoHHON JTUHUU

Ecnu nomunan conpomuenenus uzmenums Ha 4,7xkOm, mo maxou umMumamop
MOJICHO UCNONIBb308AMb OJIsL NUMAHUSL NONCAPHBIX U OXPAHHBIX U3eewameneu.
(Tenegponnvle MuHUU AHATI0208bIX MENEPOHO8 3ANUMBIBAIOMCS HANPAXCECHUEM
45...60B, noowcapuvie u  oxpanHble  usgewjamenu - 3ANUMbBIBAIOMCSL
Hanpsicenuem 12..24B, yugpoevie menegonnvie MUHUU 3ANUMBIBAIOMCSL
Hanpsidicenuem 5B). Heo0x00umo nomuume, umo npu nposedeHuu usmepeHul
HHAK «Tanmuc-H4-M1» 6 pabouem peosxxcume nooxmwodenue « 1C
ocywecmeansemcs uepe3 cneyuanvhvie adanmepwsl u3 cocmasa [IAK, komopwie
He NPONyCcKarwm NOCMOAHHYIO COCMABNAIOWYI0 HANPSNCEHUs HA  6X00
UBMEPUMENTbHO20 YCUNUMEN HUSKOU YacmOombl.

6. llenecoobpaszno Hanomunamv 00y4AEeMbIM, YMO OCHOBHbIM NPABUIOM
pabomul cneyuanucma, npogooawe20 CneyudibHvle UCCLe008aAHUS, OO0JHCHO
ObLIMb credyrouee NOI0NCeHUe — «eCHlb COMHEHUS — U3MeEPb!»

3. Konmponvnuie eonpocut

1. KakoBbl ¢pu3nyeckue OCHOBbI BOSHUKHOBEHUS KaHajla HU3KOYAaCTOTHOTO
aKyCTORJIEKTPUYECKOTO NPeoOpa3oBaHus?

2. Kakne TC momxHbI TOABEPraThCs CIENUATIBHOMY UCCIEIOBAHUIO IO KAaHATY
HU3KOYACTOTHOTO aKyCTO3JIEKTPUUECKOro IpeodpazoBaHus?

3. B 3I1 umeercs tenedon. Boixoa B roposickyio TenedOHHYIO CeTh BO3MOXKEH
Tosibko uepe3 opucHyro ATC. HyxkHO 1M IpOBOANUTH CHELMATIbHBIE MCCIEIOBAHUS
no kanairy HY ADII?

JlabopaTopHasi padora Ne 7.
Tema: «IIpoBeneHre HHCTPYMEHTAJIBLHOI0 KOHTPOJIA B KaHAJIe
HU3K0YACTOTHOT0 AKYCTOIJIEKTPHYECKOro npeodpazosanus. Ouenka

3al[MIIEHHOCTH peyeBoil HHPOPMALMHU MO LIIEH(Y MOKAPHOM CUTHATH3ALUN».
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Llenv nabopamopnoco npaxmuxyma: OTpabOTKa HAaBBIKOB IPOBEICHUS
W3MEPEHUI TI0 BBISBICHUIO KaHAJIOB YTEUKU peueBOU MH(MOpMAIuu, 00yCIOBICHHON
HU3KOUYACTOTHBIMHM aKyCTORJIEKTpuueckuMu mnpeoodpazoBanusimu (HU ADIl) u ee
3aIlNTA.

1.2. UcxomHble JaHHbIE 1151 POBEAEHNSI MHCTPYMEHTAJIbHOI O
KOHTPOJISI 3alIlUIEHHOCTH peuyeBoil HHGOpMALMU MOMeIleHUAX
(1erena)

- Cucmema noxicapHoU CUCHAIU3AYUU,
- Cucmema 0XpaHHOU CUCHATUZAYUU.

Tabmma 2.3.
PesyabTaTsl u3mepennii B kanaae HY AJII
Tun Pexxnm
No Tun TC IO IKJTFOY W [Ipumeuanne
CHILS paboThI
CHUMM XX
HECHUM XX
H3Bemarens HECHUM XX
MOYKAPHBIN CUMM PP
HECUM PP
HECUM PP
CUMM XX CurHanpHas 1enb
HEeCUM XX CurHasnabpHas eb
HECUM XX CurHaibpHas enb
CUMM PP CurHanapHas enb
N3Bemarens HECUM PP CursanpHas €D
CHUCTEMBI OXPaHHOU HEeCUM PP CurHanpHas enb
CUTHaIU3anuu (Ha CHUMM XX [lenb nutanus
JIBHYKEHHUE ) HECUM XX Ilens nutanus
HECUM XX Ilens nutanus
CHMM PP [lens nutanus
HECUM PP Ilens nutanus
HECHUM PP Ilenb nutanus
I[I9BM (k0710HKH, HECUM XX
MBIIIIb, IPOEKTOP) HECUM PP
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Jlamrta qHEBHOTO HECUM XX
OCBEIIEHUA HECUM PP

Illpumeuanue:

1. Cywecmgyem HeCKONIbKO MUNO8 NOMCAPHBIX U3seujamerneti — 0ecnpogoonble
useewjamenu, aopecHvle uzgewjamenu u np. B becnposoonvix useewjamensx
07151 nepeoadu cueHanos ucnoaviyemes cmanoapm Wi-Fi. [Ipumenenue maxux
uzeewameneti 8 311 nedonycmumo.

OcobenHocmblo adpecHbIX u3gewjameneti AGIAeMcsA Mo, 4mo 8 pabouem
COCMOSIHUU 8 CUSHAILHOU Yenu NOCMOAHHO HNPUCYMCMEYIOM CIAYHceOHble
CUSHATbL U NPOBeOeHUe USMePEeHUl 8 pabouem pedcume Moxcem Obimb KpatiHe
3ampyoHeHo.

CywecmgeHnnoli 0COOeHHOCMbIO NONCAPHBIX CUCMEM ABAAemcs U Mo, 4mo
cepmuuyupogantvle cpeocmea O ux 3awumel omcymcmeyiom. Ecau
HOJMCApHbIU U38ewjamenb He COOmeemcmeayem mpebo8anusim Oe30nacHocmu,
MO HAOO NPUMEHAMb OP2AHUZAYUOHHbBIE Mepbl — OMKIIOUEHUE NONCAPHOU
cucmemsbl C BUOUMBIM PA3PLIGOM Yenu HA 8peMsl NPO6e0eHUs 3aKPbIMbIX
meponpuamuti. Ho no mpebosanusm nodxcapHot 6e3onacHocmu omxiuOyeHue
HOJNACAPHOU cUCmeMbl HeOONYCMUMO.

2. Hexomopwie cneyuanucmul ymeepaircoaom, 4mo npoeooums UmMepeHusl 8
cemu 220B b6eccmvicienno, m.K. npu mex ulymax, KOmopule npucymcmaeyionm 8
cemu, OOHAPYHCUMb CUSHATL He NPedCmasnaemcs 603Mo*CHuIM. OOHaKo ecmb
u Opyeue npumepwvl, Koeoa uHgpopmamueHvlti cueHar 6 cemu 220B
OOHAPYHCUBAICA U UMET 3HAYUMETbHYIO 8ETUUUHY.

3. OcHosHoti npobaemoti npu nposedeHuu usmepenuii 6 cemu 220B sensemcs
wiym cemu. [[ns1 CHUMCEHUSL YPOBHA WYyMA NPOBOOAM clledyioujue mexHuiecKue
MepONPUAIUSL:

- Ilpumenenue punompos 6 cemu numanus,

- Ilpumenenue omoenvrwix cenepamopos Hanpsicerus oasa numarus TC.
(aemopamu cmamovu 3mMo NONOAHCEHUE HE NPOBEPSNOCH, HO NO OM3bIEAM
cneyuanucmos ypogeHs wyma chudicaemces na 10 u 6onee oeyuben), -
llpumenenue ucmounurxos becnepeboiinoco numanus (UbII). Obviunvie UBI1
0arom uHo20a ypogeusb uyma o6onvuiull, yem cama cems. [1oamomy 603moxcHO
npumenernue UBII ¢ "yucmoii cunycouoou”. Taxue UBII npumensiomcs ona
obecneuenuss  QYHKYUOHUPOBAHUS  Npedxcoe  8ce20  MeOUYUHCKO20
000py0osanus dHcuzneobecneuenls 4en08eKd, ux CmouMocms 6 4...5 pas evluie
cmoumocmu ooviunoeo MBIl Ha puc. 2.8 — 2.9. nokazanvl cnekmpozpammol
wyma 6 cemu u Ha gvixooe UBII ¢ "uucmoii cunycouoou". Ouesuono, umo 6
"nposanax" medxncoy eapmoHuueckuMu COCMAGIANWUMU VPOSBHU WYMA
npumepHo  oounarkosvl. Ilpumenenue maxux HUBII  moocem  Ovimo
YenecoobpasHvIM, eciu YyposHU wyma cemu npegviuiarom uiymol MBI
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Puc. 2.9. Cnextp mryma Ha Beixoae UBII ¢ "yucToil cunyconaoi", CHATBIN 1p
noJsioce npomnyckanust puibtpa ananuzaropa 0.7311..

4. lIlonoca nponyckanus Guibmpa CcneKmpoaHaiuzamopa He O0JHCHA
npesviuiams 11y. Imom npuem pabomuvl NO360IUM YMEHbUUMb UYMbL U eClU

CUCHANLL He OOHAPYICeHbl MO  YelecooopasHo npogooums "pacuem no
wymam';

5. Yposenv mecmosoco 38yko6020 daenenus dondwcen bvims 6onee 10005.

OTyér.

Bce pesynbTaThl pacueToB coxpaHsaioTcs B ¢aiine B popmare .xIs u mocie
3aHATHI BBIIAIOTCS 00y4aeMbIM IS aHAIK3A.
Bormpocsr:

1. YUto HeoOX0aMMO cenaTh, €CIU B X0JIe M3MEpPEHUN 00HAPYKEHO BIUSHUE

ANEKTPUYECKOTO MOJIsl aKyCTUYECKON KOJIOHKH Ha TEXHUYECKOE CPENICTBO?
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MHNPUJIIOXKEHHUE A
Al. Pexomenaanuu mo ooopyaoBanuio yueoHoi gadoparopuu ABAK u AIII

VYyeoOnass nabopatopus ABAK um HY ADIl nomxkna ObiTh 00OpyaoBaHa
CpPEICTBAMHU W3MEPEHHsI, CpPEACTBAMH 3aIUTHl M CPEACTBAMH OTOOpaKEeHUS.
KonnuectBo oOydaeMbix B J1a0OpaTOpuu HE MOJKHO TMPEBBIMIATH 15 uerIoBek.
OO6mmii mian JabopaTopuu i MpoBeAeHUS 1abopaTtopHOro mpakTukyma (kanain HY

ADII) npencrasnen Ha puc. Al.1.
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Puc. Al.1. O6mmit mnan naboparopuu ABAK u HY ADII (Bapuanr)

B nmaGoparopum AOMKHBI OBITH KJAcCHas JIOCKa M OKpaH I TPOEKTOpa.
[IpoekTop AOMKEH pa3MemarbCs Ha IMOTOJIKE C LEIbI0 YMEHBIIEHUS KOJWYECTBa
npoBoJoB. PaGoumii KoMmbroTep MpenojaaBaresis U KOMIBIOTEP H3MEPUTEIBHOIO
KOMILUIEKCA JIOJDKHBI TOJAKJIIOUAThCS K TPOEKTOpY uepe3 cButdep (puc.Al.2.).

praBHCHI/IC MEPCKIIIOUYCHUAMHA OCYIICCTBIIACT ITPCIIOaBaTCIIb.
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KnaccHas nocka 3kpaH

'i‘ M3BM npenoaasartens

MN3BM u3amepuTensHOro Komnnekca

[ ¢
7 T  rwoewon
Ha NoTOonNKe

Puc. A1.2. ITogkitoueHue cBuTuEepa

Ha Bpemss mnpoBeneHus 1a0oOpaTOpPHOTO TMPAKTHKymMa pPa3BOpPAdYUBACTCS
W3MEPUTENBHBIN CTEH]I C IPOrpaMMHO-aNMnapaTHbiM KoMiuiekcom «Tamuc-HY-M1».
CrpykrypHas cxema cTeHAa mnpexacraBieHa Ha puc. Al.3. B coorBerctBUH ¢
JIETEHJ0M H3MEPUTEIbHBIA CTEHJ| pacrojaraeTcs B J1a0OpaTOpPUU CHEIUATbHBIX

uccinenoBanuii (C1) OO0 «3ammray, T.e. IPOBOAATCA TONbKO Jiabopartopusie CH.

OKpaHUPOBaHHAs 3BYKOBAas KOJIOHKA

1,5m

Hccnenyemoe cpeicTBo

‘ OKpaHHUPOBaHHBIN

Kabeb

Audio
BBIXOJT

Puc. A1.3. Cxema n3MepUTEIHLHOIO CTEH/Ia
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A2. MeTroauka npoBeieHNs1 N3MepPeHU

Qowue nonoxcenus

Ilepen mpoBeneHNEM MU3MEPEHHI BBIMOJIHSIETCS aHAJIU3 UCXOJIHBIX JTaHHBIX IO
COCTaBy TEXHHUYECKUX CPEACTB B aTTeCTyeMOM NomelnieHuu. MHCTpyMeHTalbHOMY
koHTpouto 1o kaHaiy HYU ADII noaBepraroTcsi BCe BCIIOMOTaTENbHbIE TEXHUYECKHE
CpPEACTBA U CHUCTEMBI, pa3MEUICHHbIE B 3al[UIIAEMOM IIOMEIIEHUH W HMEIOIINE
MIPOBOJIHBIC JIMHUM, BBIXOASAIIUE 32 MPEJIETbl KOHTPOJIUPYEMOM 30HHI.

Jliis mepexBaTta pedeBoi WHOOPMAIUU IO OTXOJSAIIUM TPOBOJHBIM JIMHUSM B
KauecTBe TeXHHMUYeCcKOro cpenactBa pa3Beaku (TCP) mcnons3yroTcs MaiouryMsiine
ycuwnutenu Husko yactorel (YHY) ¢ OonbmiuM KO3()QUIIMEHTOM YCUIEHHUS U C
HA0OpOM SJIEMEHTOB MOJKIIOYEHHUS (3aKUMBbI, IIYyIbl, TOKOCHBEMHUKH U TIp.).
3JI0yMBIIIUICHHUK IS TIepexBaTa pedeBol MHGOpMalUM MOXKET MOJKII0YAThCS K
JIMHUU PA3JIMYHBIMUA BapHaHTaMU, MBITAsCh TOOUTHCS MaKCUMaIbHON pa300pUnBOCTH
peun. Bapuantel noaxmodeHuss TCP k curHaiabHOW ABYXIPOBOJHOW JIMHUU
npeacTaBieHbl Ha puc. A2.1.

B ToM ciywae, ecid MO YCHOBHSM JKCIUTyaTallMM TEXHUYECKOE CPEACTBO
MMEET 3a3€MJIEHUE, TO 3JI0YMBIIIJIEHHUK MOXET IMOMbITATHCA NEPEXBATUTH PEUEBYIO
uH(OPMAIMIO C HWCIOJIb30BAaHMEM TaK Ha3biBaemou I1ienu [Ilwkapa, B KOTOpoOil B
Ka4eCTBE BTOPOroO MpoBoAa ucronb3yercs "3emus”. Bapuantel nogkmtouenuss TCP k
TEXHUYECKOMY CPEJICTBY MPECTABICHBI HA puc. A2.2.

paruua K3 @M?—K% ] J-i e
— [
TexHu4eckoe L TCP TexHuyeckoe J = l "8 AUHUIO
CPEencTBo T CpeacTBo >
CUMMETPUYHOE NOAKIOHEHNE CUMMEeTpUYHOE MOAKNIYEeHne
B PEXUME XONOCTOro Xxoga B paboyeMm pexume
TCP
TexHu4eckoe » e
epanoTSD = TCP TexHun4eckoe 1% & HUHUD
CpeacTeo - >

HecvMMeTpUYHOE nogknioyeHne

HecummeTpuyHoe nogknoMeHme
B PEXWME XONOCTOro xoaa (BapuaHT 1)

B paboyem pexvume (BapuaHT 1)

J_ TCP

TexHuueckoe, TCP Textuseckoe H* 5 M ruio
cpeacreo = CPEACTBO >
HecnmmeTpuyHoe nogkniodeHne
B PEXWME XONOCTOro xoaa (BapuaHT 2)

HecummeTpuyHoe nogkniodeHue
B paboyem pexume (BapuaHT 2)
TCP - mexHu4yeckoe cpedcmeo pazeedku

104



Puc. A2.1. BapuaHTbl NOAKIIOYEHUS K CUTHAIILHOM
JIBYXIIPOBOJIHOW JINHUU

Il K3 I |
paHuya IpaHuya K3 Iparuya K3
Textunyeck w TexHueckoe 17 o TexHnieckoe 1Y =
<=1 CPEACTBO }"F‘ "] o apeneroo =] ™| o cpesero b= e

Bapuanr 1 Bapwau} 2 BapmaﬁT 3

Puc. A2.2. BapnaHTsl IOAKIIIOYEHUS € UCIIOIB30BaHueM nenu [ lukapa

Ecnu tpanchopmaropHas mojcTaHIMA pacrnojiokeHa 3a rpanuineit K3, To
3JI0YMBIIUICHHUK MOKET MEepPEeXBAaTUTh PEUEBYI0 MHGOPMAIMIO U3 MOMEIIEHUs 10
LEIsM dJIeKTponuTanus. [lepexsBar MOXeT OCyIIEeCTBIATHCA KaK IPU OTKIOUYEHHOM
3JIEKTPONUTAHUH, TAK U TIPU HAIMYUM B CETU UTAaHUs Hanpsikenus 220B.

JlanbHOCTB IepexBaTa OrpaHUYMBAETCS TOJIBKO MPOTSKEHHOCTHIO TMHUM. [Ipn

MIPOBEICHUY HHCTPYMEHTAIBHOTO KOHTPOJISI HOPMHUPYEMBIM ITOKA3aTENEM

(HOpMOM TIPOTHUBOJECHCTBHUSA) SIBISIETCS iy - OTHOIICHHE CUTHAI/IIYM B KaXAOW W3
MATH OKTABHBIX YACTOTHBIX MOJOC (1-HOMEp OKTaBbl). M3MepeHus mpoBOASITCS BO
BCEX BO3MOXKHBIX BAPUAHTAX IMOJKIIOYEHHS CPEJICTB U3MEPEHUS K ITPOBOIHON JIMHUU
(aHANIOTMYHO 37IOYMBINIJIEHHUKY). B ToM ciiydae, eciii XOTs B OJHOM OKTaBe HOpMa
IIPOTUBOJICUCTBUSL HE BBIIOJHAECTCSA, TO IO PE3YJbTaTaM OLEHKHU i BBIINOJHICTCS
pacder croBecHOW pazbopunBocTH peun W. OOBIYHO HOPMBI MPOTHBOJICHCTBHUS
UMEIOT CIEAYIOIINE 3HAUYCHHUS:

in =0,3;
Wy =0,3.

B Ttom ciyuae, eciii HOpMbI TPOTUBOJAEHCTBUS HE BBIIOJIHSAIOTCS, TO
ONPEIENSIIOTCA TEXHUUECKUE U OPraHU3allMOHHBIE MEPBI 3aLIUThI:

- IPUMEHEHHE CepTU(ULUPOBAHHBIX CPEICTB AKTUBHOM 3aIUTHI;

- IPUMEHEHHE CepTU(ULUPOBAHHBIX CPEICTB MACCUBHOM 3aIUTHI;

- OTKJIIOYEHUE TEXHUYECKOTO CpEACTBa OT MPOBOAHOW JIMHUU C BHIUMBIM
pa3pblBOM Ha BpeMsl MPOBEJIEHUS IEPEroBOPOB WIH JPYTUX MEpPONPUITHH,
CBA3aHHBIX C KOH(UIECHIMATIBLHON peueBoil HH(PpOpMaLIHEi;

- OpraHu3alOHHbIE MEPHI (HApUMeEp, YBEIHMUYECHUE PaJyca KOHTPOJIUPYEMOU
30HBI TyTE€M BBICTABIIEHUS JOMOJIHUTEIBHOTO OXPAHEHUS U JIP. ).

Eciu  ucnone3yrorcs  cepTUQUIMPOBAHHBIE CPEJICTBA AKTUBHOM WM
AaCCUBHOW 3aIlUThl, TO HHCTPYMEHTAIbHBIH KOHTPOJIb TEXHUYECKOTO CpENCTBa
IPOBOJUTCA B MOJHOM O0bEME C MPUMEHEHHEM TEXHUYECKHX CPEJICTB 3alllUThI.
[IpyueM HEOOXOAMMO YUMTBHIBATh CPENCTBA 3AIUMUTHI, UCIOJIb3YEMbIE JUISl 3aIUTHI
JPYTUX KaHAJIOB yTeuku nHpopManuu. Hanpumep, eciu Ha 00bEKTE UCTIONB3YETCS
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CpEeACTBAa aKyCTHYECKOro (BHOPOAKYCTHYECKOr0) 3alllyMJIEHUS, TO OHHU MOTYT
oOecrnieunTs 3amuTy B KaHaine HY ADII 3a cuer HaBOJOK B MPOBOJIHBIX JTUHUSX.
Pe3ynpraTel MHCTPYMEHTAJIBHOTO KOHTpOJIA oTpaxatorca B [IpoTokose

(mpumnoxxenue AS).

Memoouka uncmpymenmaipbH020 KOHMPOIA 3AUIHULEHHOCHLU DeYegoil

ungopmauuu ¢ kanane H4 A311

Cy1iecTByeT HECKOJIbKO METOAUK HHCTPYMEHTAJIBHOTO KOHTpoJs. OOmum
3JIEMEHTOM BCEX METOJUK SIBJISIETCA TO, YTO C UCIOJIb30BAHUEM PA3IUYHBIX PUEMOB
OLICHHBAETCSl OTHOIICHHUE - "UH(GOPMATUBHBIN CUTHAI/TITyM"

B pamkax mabopaTopHOro mnpakTukyma OyAeT WCIOJb30BaHA METOUKA,
ytBepxkaeHHas DCTOK. CymHOCTh METOIUKY 3aKITIOYAETCS B TOM, YTO TEXHUUECKOE
CPEJICTBO TMOJBEPraeTcs aKyCTUUYECKOMY BO3JCHCTBUIO TOHAJIbHBIM CHUTHAJIOM Ha

CpPEIHETEOMETPUUECKON YacToTe OKTaBbl Fj, 1 - HOMep okTaBbl. Ha BBIXOIHBIX
koHTakTax TC wusMepsierca ypoBeHb curHasia U myMa Ucgyi. OJIHOBpEMEHHO
M3MEPAETCS 3BYKOBOE JaBJICHUE TOHAIBLHOIO CUrHala B Mecte pacnonoxenus TC L;.
3aTeM aKyCTMYECKHM CUTHAJ BBIKJIIOYAETCS M u3Mepsiercss ypoBeHb myma Uy Ilo
pesynbpTaTaMm 0o0pabOTKM TpeX W3MEPEHHM BBIMOIHICTCS OIIEHKAa OTHOIICHUS
"curnan/mym" B 1-i OKTaBe A;.

Ilpumeuanue: 1lposooums usmepenusi Ha cpeoHe2eoMempUYecKUx Yacmomax

NPAKMUYECKU  HEeBO3MOJICHO,  M.K. JdMU  4acmomvl  COBNAOAIOM  C

2APMOHUYECKUMU COCMABAIOWUMU 4aCMOmbl cucmemul d1ekmponumanusi 50

I'y. Ilosmomy uzmepenuss npo8oOAm HA 4ACMOMAX MeHCOY 2apMOHUYECKUMU
COCMABNAIOWUMU CemU NUMAHUSA, m.e. Ha Yyacmomax, cogunymulx Ha 25 1'y.

Ha3znaduenue MeTONMKH - ONLEHKA 3aIMIICHHOCTH AaKyCTHYECKOW pedeBOM
uHbOpMalMU OT YTEUYKH, BO3HMKAIOUIEH B pe3ylbTare aKyCTORJEKTPHUUYECKOIro
npeoOpazoBaHus, Korja HMH()OPMATUBHBIE CHUTHANbI, COACpXKAIIUE aKyCTHUYECKYIO
peueByr0 MH(OpMaILMIO, MOTYT OBITh 3apETUCTPUPOBAHBI B BHJE INEKTPUUYECKUX
CUTHAJIOB B JUHUAX cBsi3H TC M mpoBoAax CETH JIEKTPONUTAHUS MPU BO3AECHCTBUN
Ha TC 3BykoBbIMH KOJE€OAQHUSIMH, BO3HHMKAIOUIUMHU IPU MPOU3HOLIEHUU WU
BOCIIPOU3BEICHUN PEUH.

Lleap METOOUKH - OLIEHKA 3HAYEHUs] BEJIUYHHBI OTHOIICHHS "MH(OPMATUBHBINI

curHas/mym" Aj u coBecHoOM pazdopurBocTy peun W Ha BeIXOAHBIX KOHTakTax TC.

Hopaodok nposedenus usmepeHuil
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1. CobOparp wusmeputenbHbiii creHa (puc. A2.3.). B mnomemenuu, rae
MIPOBOJISATCS U3MEPEHUS, BCE HAXOASIMUECS MOOIN30CTH UCTOYHUKHA aKyCTUICCKUX U
AJIEKTPUUYECKUX TIoMeX (KOHAUIIMOHEPHI, BEHTUJISATOPHI, TEHEPATOPHI IIyMa, JaMIIbI
JTHEBHOTO OCBEIICHUS U TP.) TOJDKHBI OBITH BHIKITIOUCHBI.

AKycTHueckas KOJIOHKa JOJKHA OBITh SKPAaHUPOBAHHOM [IJISI TOTO, YTOOBI
UCKIIFOYUTH (CHU3UTH) BiausHUE Ha TC MarHUTHBIM WIH AJIEKTPUUYECKUM mojeM. Jlis
3TOTO K€, PACCTOSIHUE MEXKy aKycTruueckoi koJoHKoM 1 TC 10mKHO OBITH HE MEHEe
I M. AkycTuyeckasi KOJIOHKA, U U3MEPUTENbHBIN KaOeab AOJKHBI pacnojlaraTbCs Ha
neMIQupyromied oCHOBE (Hampumep, Ha MOPOJIOHE), IJIsd UCKITIOYEHUS (CHUIKECHHUS)
BIIUSIHUSA BUOpaIMii Ha pe3yJIbTaT U3MEPEHUM.

MukpodoH

\

[

SxpaHnpoBaHHan
aKyCTUYEecKas KomMoHka " IMNporpammHo-
_____ -annaparHbii
I 1 KOMINIEKe
chnwre:nu | 1 TexHWqeckoe s (TIAK)

HU3KOW [ 1 - cpencteo *
YacToTb! | o — '{

I

2\
s Vi | WamepurensHeid |\
Kabene |

Puc. A2.3. bnok-cxema U3MEpUTENBHOIO CTEH 1A ¢ ucnonb3oBanue [TAK

2. Bxmounts I[IAK «Tamuc-HY-M1» u B okHe «M3MepeHUs» OLEHUTH
YPOBEHb 3jekTpudeckoro myma Ha Beixoge TC. Bcee anexkrtpuueckue HU3MEpEHHUs
IPOBOJATCSA CPeIHEKBAaAPATHYECKHM JAeTeKTOpOoM. M3mepeHus peKoMeHIyeTcs
IIPOBOJUTH, €CIIU IIPY CUMMETPUYHOM IMOJKIIOYEHUH K JIMHUAM CBSI3U TEXHUYECKOTO
cpeAcTBa ypoBeHb Ityma He mnpesbimaer -20..-10 b B monoce mpomyckanus (B
olHOM (uUIbTpe) aHanuzatopa crnekTpa. lIpy HECUMMETPUYHOM MOJKIIOYEHUU
YPOBEHB IIyMa He NoJpkeH npesnimars -10...0 n1b. Ecnu ypoBeHb niyma NpeBbIIIAET
PEKOMEHIOBaHHBIN YPOBEHb, TO MOKHO TPUMEHUTH CJIEYIOLIUE MEPHIL:

- IPOBOJIUTH U3MEPEHUS B IKPAHUPOBAHHOM ITOMELICHUHY;

- yMEeHbLIUTh mnojocy ¢GuiabTpa aHaimu3atopa crekrpa. Hampumep, npu
YMEHBILIEHUH T0J0CHl PUIIbTPa B YETHIPE pa3a ypOBEHb IlIlyMa CHUXKAETCs B JIBA pa3a;

- IMTAHUE aHAJIN3aTOpa CIEKTPa OCYIIECTBUTD IO Ipyrou ¢ase;

- YMEHBLIUTH JJIMHY IPOBOJOB (OCOOEHHO U3MEPUTEIBHOTO Kabes); -

UCKJTFOUUTh CKPYTKHU MPOBOJIOB (0COOEHHO U3MEPUTENILHOTO Kabens);

- HE UCI0JIb30BaTh B MOMEIIEHUH JIaMITbl JTHEBHOTO OCBEILICHMUS;

- W3MEHUTh pACIOJIOKEHUE DJIEMEHTOB CTEHAA TaK, YTOObl TEXHUYECKOE

CpCaCTBO, I/IBMCpI/ITGJIBHBIﬁ Kabelb 1 AHAJIN3aTOPp HAXOOWJIINCh KaK MOKHO JAJIBIIC OT
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IIPOBOJIOB JIEKTPONUTAHUS, TEICPOHHBIX JTUHUN, TUHUN OXPaHHON U TIOKapHOU
CUTHAJIM3AIUH U Jp.;

- HE IPOBOJIUTH U3MEPEHUSI BO BPEMSI CYLIIECTBOBAHUS MarHUTHBIX OYpb;

- MCKJIIOUUTH HOIIIEHUE OBl CIIOCOOHON CO3/1aBaTh AIEKTPOCTATUUECKUE
3apsabl;

- NPUMEHHTb JPYrHe MEphl, KOTOPbIE MOTYT OBITH ONPEACIEHBI
AKCIIEPUMEHTAIIBFHO IS Ka)KJI0TO MOMEIICHHUSI, B KOTOPOM MTPOBOISTCS U3MEPEHUSI.

Ipumeyanue: BonbuuHcmeo aHanu3amopos cnekmpa pe3yivmam uzmepeHull

gvloaiom 6 Oeyubenax OMHOCUMENIbHO MUKDOBOIbMA (Npu 2MoM UHO20A

ucnonv3yemess  mepmun  "maenumyoa"). [na  nepesooa  pe3yrbmamos

usmMepenuti u3 0eyubenos 6 MUKpPOBO.IbMbl UCNOIb3YEMCsL 8bIPAICEHUE:!
UlMre] = 10%.
3. Onpenenuth opueHTanuo TC OTHOCUTENBHO aKyCTUYECKOW KOJIOHKH, IpU
KOTOpOW 3P EeKT aKyCTOIEKTPHUUECKOro MpeoOpa3oBaHUs MPOSBIAETCS HanOoliee
HarsiAHO. st 3TOro reHepaTop HHU3KOM 4acTOThI HACTPOUTH Ha dactoTy 1025 I'n u

YCTAaHOBUTH YpOBE€Hb 3ByKOBoro jnapineHussi Ha TC mnpumepno 90...100 nb.
3adukcupoBaTh 3HaueHue HampspkeHus 'curHan+mym"  Ugy  Ha  BBIXOJHBIX

koHTaktax TC. [ToBepuyTs TC Ha 90 rpaa. u cHoBa 3adukcupoBarh Ucy,. [ToBTOpHUTH
3Ty omepanuto Ha yriax nosopora TC 180 u 270 rpaa. lanpHeWmune u3MepeHUs
OPOBOJIUTH JJIS TOro BapuaHta opueHtauuu TC OTHOCHUTENBHO aKyCTUYECKOM

KOJIOHKH, ITPH KOTOPOM Ucm HMCJIO MAaKCUMAJIbHYIO BCIIMIYUHY.

OtkpeiBaeM nporpammy TAJIMC-HY

Tanuc-HY

Yo6upaem ranouky ¢ OQMHOYHBIH, T.K. HAIlIK U3MEpPEHUs OyayT IPOTEKaTh BO

BpPEMEHU.
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ITocne »Toro MoxxHo IMPOBOJUTE UBMCPCHUA 11O BCEM 4aCTOTaM

3axoAuM BO BKJIAAKY U3MEpPEHUS U HaxkumaeM M3meputs Bce

Hamepenue curnanos - 275 Ny 2000

Envnuna nsmepenns HanpsokeHus 1b
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4 Bug NUHAK (MUHWUA CBA3N -1, NHHIA INEKTPONUTIHUA - 2) 1
5 TN NOAKNIYEHNSA (CHMMETPUYHOE - 1, HECHMMETPUYHOE - 2)) 1
6 Cpescrea sawmre: ucnonssyworca? 1-"a” 2 - "Her” 2
GCwa;" nj triiﬂcno::tlﬂ HOpMUPOBAHHBII issieperiem HanprxeHne Harllfi::a:“a
ROMAT oAy Bl = ypOEEHE FIANPRAXEHNE | | o prkenHe Y
yecKan tuneTpa YPOBEHE IBYKOBOTD Bescoaod cHTHANHUYM™ | o i, g | OTRTIOUEHHLIM
vacrota gHanuaatopa | naenexua LWl ob ﬂa&r‘vé“{:lLi- a6 Ucwi, ab ) CPeacTeom
- oKTagw, MU | cnextpa afi, 'y Jaupme Uwo |, gb
8
9 275 3,00 66 26,07 9,48 -20,00
10 525 3.00 66 113,2 33,66 -14,67 -15.00
11 1024 3.00 61 98,2 41,65 -24.32 -6.00
12 2025 3,00 56 87.4 39,2 -28,49 -12.00
13 4025 3,00 53 97,2 22,07 -30,24 -23,00
| o ] . e | __ L
Yrancure auesticy w mawmute BBO] wam swbepute "Boraswte” Cpeanee: 5,545 Koamuecrso: 10  Cymma: 5545 || e .".,.- |+!

MO0>XHO TOCMOTPETH YPOBEHH ILITyMa Ha BhIXO/€ TenedoHa

[TocraButh quana3oH 10 5 k', BKIIFOYUTH 3BYK

"% (1.0.1.7) Mame penna Tanwc HY

CrerTp | Deymnnorpag T OuHOE HIMBPEHUE SBuKOBOMA CHrHAN Buca H | URY | Uigmomep
OMaX ®1:1 R HEGTOTE Sn A hal Curyc | MnapHoii ToH | 2 4Tol

) MIN () Cpea r— @ rowo F.ru 1025 Tpumon M ~
MNoctommman o 1 ) canokpatHo - Mopr | ADC20003 bt
N ) umenuseceu W .

CriasusaHue HeT W Gt War, My : 50 o= - ik 94,00 a6

36.81 abmxB; 1,0254 xl'y =, ) _

Duanason 10006 |» Ofwee ypasnerme [ Mpepeisscteaii Bpena uomepersia  cex 1 4
[] Ormo BN nuck | [ Oawowsin [[] 3syx sxmouen _.3&5 " . e -
] Norapusm F [v] aPd L "

[7] C yuerom AM4X . [] Punerp 50Ty [¢] Beipasrasare uacTory

a E’ E [] Mosepx oxon [ Meweparop LP300 [ B fupep ofmena | [ Kanusp. F
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\Decuments and Settings\A,

Bufipars sanaimee Hovoe I
[+ 1
2 il :

Uactora |Cell |m,- |:by |um¢ | )
Tu abewB |aEreB | oB | meB
275 1915 1982 1062 !
525 2680 -1885 1128 IIS([:;J
1025 233 2083 984 |
= Hamepenue sapepueno Jlcen {2000

2005 303 2032 881 {000
25 a7 2 4.1 |
402 5 305 8 eoc

= Liyrmorep
TA/MC HY X Beon Hl § UHY
. Tpesron LM ~
¥ _!/ M3MEPEHVE 3ABEPLLEHO! Nopr |AD020003 e

] N1 Moepe | 940058
[T Moot

Bpera usepersin cex 1 3

| Cpocime Mo

Yactor 8 cniaces: 5

B8 INPABEHHE

[] Oxma BN MuUce Oseicroeiin [ 1ok e s q~3n§ Mepwon kambposrss. vac 1 5
[) MorapemF [=] APY ¢ J
[¥] Bepaessears vacTory - = 3
[] € gemror A4X [] Punerp 50Ty
@ E [[] NMosepx oxon [[] Feweparop UP300 L&.m__w“‘“_..]“’ [(Kanp F |

Coxpansiem daiin.

OTKpbIBaeM €ro

Komnupyem nokazanusi cuirHaji+irym
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% Calibn -|u
o ‘ x£u- A =

- =2 X
AN B L E . F S M I bt _J i & [l bt | M
1 1062 0,223
2| 128 0252 |
| 984 0,86 N
(] 881 028
s %1 0193
£
il
1 8|
A
10|
23
o
j i
14
Warm L [

Tcknorme mveiey w wasauere BOOK it suGepwe Beraewry' | Cotaes 2476 Komwecrmur 10 p—

Bcrasmsiem B Tabnuiry

Konupyem 3BykoBO€ 1aBieHue
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ﬁ roe $op e = :
b E ] | 15 O s - |.. P ‘ Q' um mnb
|| Mmoo T Cram Jli i | 3

le[sl=lls! }
1

CpenctBa 3allUThl — 2 HE UCTIOJB3YETCS.
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o s f Exce - -
o

lhasnan Bcrasxa PazmeTea cTpamiys Sapuyne Aanrue Peysrznposanue Bua Haacrpoiten L7
= & Arial |20 - ||y - oF Yucroson - "','J YEAOBHOE $OPMATHDOBAHME 32 Bcraswmn*  E - &j’ _}'}
=F ] X & Y-|A LN EFTIF A 9% w 1% PopMaTMpOBaT KK TabaMUy * W YaaauTe _&] - A
JcraguTe r _— i Foi Coprwpoexa Haitri »
- / He = || A - '.l '.l P' :63 :og j Criam aueex = )“] DOpMAT = 2" W HWABTD * BB
bep obmena - Wpndr = || Bupasrussrne [+ Yueao * Ageinin PeaacTupogarine
H23 v J= | =ECNA(Q9<0,15;1,54*CTENEHbL(Q9;0,25) *(1-EXP(-11*09));1-EXP(-11*Q9/(1+0,7*Q9)}) _E
A B . D E G 4 I J K L M
n_] Pa
A B C D E F G H
Hanprawexne Hanprxexne Hanpamenne
CDM i for Hanp wysa gna
TEOMETDW- wyma ana wyma ana HOPMWPOBSHHOID pacuera OTHOWEHWE CnogecHan
YECK3R | CHMMETDUYHBIX | HECHMMETDHYHBIX | WYM3 ANA NUHAA “owrHanwym” | pasfopyneocte
wacrora NUHKIA CBAIN NUKIA CEAZN NUTaHHA SO, Al peun W
oxrassl, My | UwHoktl MkB | Unnokrl mkB | UwH.oxti MxkB | cHrman/uym,
mnB

23 275 0,055 1.2 151 0,055 1611
24 525 0,068 15 74 0,068 1471
2 1 L)
25 1024 0,081 1.7 205 0,081 2452 0.66
26 2025 0,098 21 46 44,979 0,001 op
27 4025 0117 26 1 65,696 0,000
28
30

B Hamewm ciyuae ciioBecHasi pa300pYMBOCTb TaKOBA.
3710 ObUT MUKPOPOHHBIN ADDEKT Kabes.

Tenepb, CCJIn I[O6aBI/ITI> COIIPOTUBJICHUC HA KaOeJb 1 IMPOBCCTU U3MCPCHUA CIIC pa3

[IIymbI OyAyT BBITIIAETH BOT TaK

"% (1,0.1.7) Mamse pernn Tannc HY EI - X

CrexTp | Ocupnorpas TouHoe usmepenue 3py0BOi CHIrHAN Buoa HY | UHY | Wymorep
OYMEX () 1:1 H3 4aCTOTE 38YKA v Chrtye | MnaHem ToH | 2 4Thi
; - — Tpuron WM -~
) MIN () Cpen () TouHo F.fu 1025 t f
ecrommen 1 || LAmemen] S . flopr | ADC20003
BfetieHd ~ v
L WHEMYETEM
i p—r— C/ll=11 lWar My 50 - Wamepure 94,00 a6
36.81 abmxeB: 1,0254 xl'y on el B 7 -
Ouanason 10006 Ofwee ynpasnexus i i e bt
[[] Orwo BN NYCK DDM%M 1'_| o Rt ;3&5 Mepuoa kanbposis, vac 1 2
] Norapssm F [+] aPY ¢ v
] C yuerom AHX D [] Punetp50Tu [¥] Bepasrseate yacTory
- L [[] Noeepx okom [ Meneparop UP300 (BSupepotmena] [ Kamép F

Bxutouaem 3Byk.

Haxumaem U3meputs Bce
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' [1.0.1.6) 3ananme Tanue HY - C:\Documents and Settings A pasuncrparopiPabouni cron\CHOYVT LIS

OnacHsig Bov AU W FlearimoHaE g
TA/MC HY

| P R

‘_ & UIMEpEHIA HaNpAN aBB &

)

BcraBnsem 3HaueHMs B Ta6J'II/II_Iy, KaK IIOKa3aHO

BbIlIe 11 cMOTpUM pe3ynbTar

:m | e bt TYRILE WU EALEY - =
. )

=7 | Trssnes | Besss  Paswervacrpams  Gopuyms  Jamwme  Peuswsuposswwe  Bua  Haacrpoden
Pt (2 oot | Timemesemenmesny Sntceen S e Al
s‘: L XKY-AN EEEH |- o 00| e Kok Tanmuy - Y, - @ . = 5
o F || e iR |- B 5 Crwam mueex - Eloopuar~ | 2 yoump- segenurs:
Wdep obuena Wpmgr | Bupsmwmsariwe 5| Hacne G| Cvinm Rueilen Pegaxriapossrine
H23 ~@ S | =ECNW(Q3<0,15;1,54*CTENEHB(QS;0,25) *(1-EXP(-11*Q9));1-EXP(-11*Q9/(1+0,7*Q3)))
Vi
| 4 B C D E_ | F G H 1 Y L | M
Bl Pacuer HY ASN.xdsx
| A A B _c L. _E - S H I
19| 2025 | 125 0,021 127 0,038 34 004
20| 4025 | 0,989 0,020 0,99 0,031 108 0,01
21|
Hanpaxenne Hanprxenue Hanpamenue
HOPMUDOBIHHOID | HOPMWDOBAHHOMD |  Hanpawexne uyma ana
wyma ana wyma gna HOPMUPORIHHOMD OTHOWEHE CnosecHas
CHMMETDIYHBE | HECHMMETDHUHBIX | WyMa ANA MUHKA i) “oirHaniuym” | paabopuneocTs
@ | MW cERIN MIHWI CEAZN NNTEHNA A - Ai peun W
| Unrokri MkB | Unirokr) MkB | U kokri mkB | cursanfuym,
]
22 [ S—— — — =
25 — 5 | 005 12 151 0055 0,527
24 525 | 0.068 15 74 0,068 0,296
25 [ 024 | o081 17 205 0,081 0.462 0,38 &
26| 2025 [ o008 21 46 0,098 0,380
27| | 4025 0.117 28 1 0117 0,078 J|
28

OnsTh HE COOTBETCTBYET HOPME
Bxurouaem cpeacTBO aKTUBHOM 3aLUTHI.
[IpoBoaum ucnbITaHuA €1Ie pa3

[epen stum npojenaem ¢ TabiauIel CIeAYIONIYI0 MAaHHITYJISIUIO, KOTMPOBAB

MNpeAInoCICAHNC 3HAUYCHHU B MOCJICIHUM CTOJ'I6CI_I
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OnAarp KOIMUPYEM 3HAUCHUA B Ta6J'II/IIIy, KaK IIpOoJCabIBaAJIOCh PaAHEC
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'% u_q-p- % Microsoft Excel - B
— | trasman | B¢ v e _Bwa Haxpoiinn

B [’3 4  Caton 'Lll _|--:ﬁ21§— Osuwi;. '.-;ﬂ!mw' g-m:_z- ﬂ m_
)L e AN EEEE D% m] Gevwmnning e e G A0

T2 Eee-A] R (M o Ehoopuar | 2= wowatpe susemem

18 - |2

temp s

A | B C D E | F G H | I J K | L | M

| [ Y F— - Bl _E F G o R

22|
23]
.2‘ +
25
26
27 |
28
28

31
[Tomyyaem pe3ynbrar.

Teneps TpOBEPUM PEKUM XOJIOCTOTO XOJa HA TATUUKE CUTHATU3ALUN

Haxxumaem n3meputs Bce

- [1.0.1.6) 3ananwe Tanuc HY - C;:\Documenis and Seitings\AopwnucTparop\Pabouni cron\CKHOW.1If

Ot reet Sucpmationd Lyl Heaanier el

TATMC HY

CoxpaHnsieM aHHbIE B Apyrou (aii.

Bce tak ke konupyem u BCTaBJsieM 3HaAUYCHUS U3 3TOro (pailyia B TaOIHILy
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Lha - s Microsoft Excel
~ agmas Borasxa Pa o Aa Pew Bua Hagcrpoiixi \
=4 ¥ Calibri =11 = oam o o Obuwmi £ venommoe gopuatwposarme = | G=Bcaaswms - E - a—\r !ﬁ
= LD X&Y- AN EXEEA 9G- % o @ Kax Ta6 * vaanume - i-“ e
—= oo Lo bt . _ - -
= 7 & iE *.I‘_ﬂ"| |%8 3 155 Cruam mueex - Eleopiars || Q% L min= s
| Bydpep obmena I+ Wipugr s Bupaswmsanne '+ Yneao fs Crinam Auesinm PeganTnposanmne
| £9 ~ @ £ | 106,8
|| &) Pacuer HY A3Mxdsx
| A B c b [IS— -pp— F G H
4 B NuHNN (NUHWA CERIN -1, NMHIA INEKTPONNTIHIA - 2) 1
5 MW(W&W»ZJJ 1
6 wrchfl-"Aa" 2-"Her" 1
7
Cpegpe- Monoca Hanpawesie
TEOMETDI- | nponyckaHms | HOpMUpoBaHHEIit W HanpaxeHne Hanprwetmie wyma c
YecKan PunsTpa YPOBEHbL IBYKOBOID e = CEL T wyma Uil o5 OTEMOUEHHEIM
4acrota | adanuaatopa | Aaenewws Lkl nb mmn“umns Ucwi, aE cpeacTeomM
. okTaest, Ty | cnextpa &6, My * sauwpme Um0 | gB
s | 275 300 66 106.8 17.87 -12.3 -22.22
0 525 3,00 66 113 18,28 -11.71 -23,86
1| 1024 3,00 61 1008 19,63 -16,16 -29,81
12 | 3,00 56 90,8 994 -15,36 -33,73
13 | 4025 3,00 53 94,7 2,19 -16,45 -33.84
14 @R
| | | 153 [ |_Hanpawenue |
Hcnonw3oBanne CA3 — 2
D)2 )7 Microsoft Excel
o 1
» Trsswan | Berasxs Pasmerka 4 Py Bwg Hapcrpoiten
— & Arial -0 - = -i-i"‘_'" Yucnosow - f,ﬁ.\"uom dopmaTnposanne = | <= Beraswie - E - gr @
e D (K x a A | EEEE] T % ) oo acntmy | Fmnn s G- -
< ||| Ol iE |- | i=ed <% ) Criam aueex - Ejoopmar- | 2~ ety
ydep obmena ™ WpwdT = | Bupassmsarme = Yucno T Crinnm Fueitm
H23 > Je | =£CNM(Q9<0,15;1,54* CTENEHDB(QS;0,25) *(1-EXP(-11*Q9));1-EXP(-11*Q9/(1+0,7°Q3)))

| Mox uze

&) Pacuer HY A3M.xsx
| A B £ D E F G H
1 S 2025 | 3141 | 0a7t 314 0.021 55 0,06
20| 4025 0777 0,150 0,76 0,020 122 0,01
21|
HanprRwexne Hanpawxexne HanpameHme
Cpegue- |HopmuposaHHoro| HopMuposanHoro | Hanpaxewwne wyMB AR
reometpi- | wyma ans WyMaanA  |HOPMWPOB3HHOTD Otvowenwe | Cnosecwas
ueckan | cummerpianeix | wecmamerpianen (wyanna | PP [ ~cumanumy | pastopusocts
wactota | muHWi ceRamn MUK CEAIM nUTEHNA OTHOWEHHA A peyn W
oktaesl, My | Uwnokrl mkB | UwHokri MxB | Ui okrl, mkB | crdan/uym,
i mrB
23] 275 0,055 12 151 0.055 1,207
24| 0,068 15 74 0,068 0,539
25| 1024 0,081 7 205 0,081 1210 0.68
26 | 2025 0,008 21 a6 0,088 0,582 :
27| 4025 0,117 28 1 0117 0,054
el

[Tomyuyaem pe3ynbrar.

4. ChopmupoBaTh 3aJlaHME Ha MPOBEICHHUE HU3MEPEHHN B aBTOMATHUYECKOM
pexume. 3mepeHus: mpoBOJATCA Ha CPEAHETEOMETPUUECKMX YacTOTaX MSATH OKTaB
cABUHYTHIX Ha 2511 (cm. Tabm. A2.1.).

Tabnumna A2.1.
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HopmupoBaHHbIe YPOBHHM Pe4eBOI0 CUTHAJIA B OKTABHBIX M0JI0CAX YACTOTHOI 0
auanazona peum L, ;, (Moaejab pyccKkoi peun)
Hopmuposannoe

3BYKOBO€ JIABJICHUS Ly;j

C Ecnu B
Home| Yactothpie | “PEHCICO [ Fenp g |momemenun
p rpaHULbl  |MeTpuyecka| MTOMCIICHIH €CTh
s 9aCToTa HET CPEACTB
OKTaB| OKTaBbLI 11 [okraBsl, Fi, [3Bykoycuie| cpeacrna
BL,i | Fyi.Fy, I r 3BYKOYCHJIE
11 HUS
HUSA
La=70 | (1, =84
b
Pl ) I[B)
1 175...355 275 66 80
2 355...710 525 66 80
3 710...1400 1025 61 75
4 | 1400...2800 2025 56 70
5 [2800...5600 4025 53 67

5. IIpoBecT u3MEpEeHNs B ABTOMATHYECKOM PEKUME;

6. [TomyuyeHHBII pe3yapTaT BHECTH B PACUETHYIO [IPOTrpamMmy.

7. B ToM ciy4yae, eciau NPUMEHSIOTCS CPEACTBAa NACCUBHOM WJIM aKTUBHOMU
3amuThl  (pUabTpanMs dYacTOT 3BYKOBOTO JlMama3oHa, OrpaHHYeHHe ciaaldbIx
CUTHAJIOB, CO3J/aHUE aKTUBHBIX MIOMEX B JIMHUH U T.1.), TO:

- IPOBECTU U3MEPEHUS 110 IL.11. 4...6 B TOJIHOM 00BEME CO CPEJICTBOM 3AILUTHI;

- OTKJIFOYUTB CPEACTBO 3AILUTHI U IPOBECTH NU3MEPEHHUSI HANPSIKEHUS IIyMa Ha
ka0 gyactore Uyyoi;

8. PesynbTaThl H3MEpEHMII 3aHECTH B TaOiuIly. BapuaHT pe3ysibTaToB

U3MEpEHUM MpejcTaBieH B Tabm. A2.2.

lpumeuanue: Ecnu Ucwi - Uwi > 6 0b, mo npunuamo cuumams, ymo 3¢pgexm
aKyCmo3IeKmpuiecko2o npeoobpazosanus Ha i-ou yacmome 6vlasieH. Ecau
Ucwi - Uwi < 6 0b, mo yenecoobpazno yseiuuums YpOBeHb 38YKOB020
oasnenus na TC unu ymeHbwUumv NOJIOCY NPONYCKAHUA uibmpa U
nO8MOpUMb UMepeHue Ha i-ou yacmome.

9. VYbenuthbcs, 4TO HIIEKTPUUYECKUM HHPOPMATUBHBIA CHUTHAJ OOYCIOBJIECH
TOJIBKO aKkycTuueckum BoszfaeiictBuem Ha TC. [ng 3Toro HeoOX0IMMO MOBTOPHUTH

usmepenue Ugy Ha ToM yacTtore, Ha Kotopou addext ADIl nposiBuiics Haubolee

CUJIBHO, T.€. Ha TOM 4acTtote, Ha KOTOpou Ucy MMEET MakcuManbHOE 3HaueHue. [lpu
NPOBEJCHUU  HU3MEPEHUST  aKyCTHUECKYI0  KOJIOHKY  HEO0OXOJUMO  3aKphITh
JMDJICKTPUUECKUM MaTEpUAIOM U U3MEPUTh YPOBEHBb 3BYKOBOI'O JIABJICHHUS.
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Nsmeputes nHanpsokenue Uy . Eciim M 3ByKOBOE [aBiieHHME, U HaIIPSLKEHUE
YMEHBIIIATCS TMPUMEPHO HAa OJHY M Ty XK€ BEJIWYMHY B Ab, TO 3TO O3HA4YaeT, 4TO
apdext ADII 00ycoBIEH TOJBKO aKyCTHYECKUM BO3JeicTBUEM. Eciu HanpsokeHue

Ucm HE M3MEHUJIOCh, TO BO3HMKHOBEHHUE 3JIEKTPUYECKOIO CUTHAja Ha BBIXOJHBIX
koHTakTax TC moeT ObITh 0OYCIIOBJIEHO MarHUTHBIM WJIM 3JEKTPUUYECKUM MOJIEM
AKyCTUYECKON KOJOHKM. B 3TOM cnyuyae wusmepenus no mn.ni. 4-6 HeoOXoIuMo
IIOBTOPUTH, YBEIUYUB PACCTOSTHUE OT aKycTH4ecKOoM KojaoHkH 10 TC B 2...3 pa3sa.

10. IloBTOpuUTh M3MEpeHUs MO ILM. 4..6 1 BCEX BO3MOXKHBIX PEKHUMOB
pab6oter TC u Uit BceX BO3MOXHBIX BapHAHTOB MOAKIIOYEHUS TEXHUYECKOTO
cpeacTBa pa3Beaku k TC.

Tabomumna A2.2.

Pe3yabTaThl n3Mepenuii (BapuanT) Ha Tesaedone Sony -XL Ne 234567 B pexunme
X0JI0CTOI0 X0/1a IPU CUMMETPHUYHOM MOAKJJIIOYEHUH U NIPH UCIOJIb30BAHUU
cpeacrsa 3amuThl THNA ""Kopyua"

Hanps

[Tonoc KEHUE

a Hopwmu | U3mep nryma
npomy | np [poBan | ennsiii Hanps c

CpenHer|ckanusi| MHa | HbI |ypoBeH xeHue Hamp|oTkiito
eoMeTpH| GUIIBT [ [10JI0 YPOBEH| b  |«CUTHA|SDKEH |UEHHBI

yecKasa ChbI b nue
yacToTa| pa |OKTaB|3BYKOB[3BYKOB| J+ |IIymMa| M
aHaau3 oro LIyM» cpencT
OKTaBbL,| aTropa| bI, | Oro nasieH Ueyi,| Uwmi ,| BOM
Fi, I'n |cnekrtp| AF;, naBien | wus nb nb |3ammT
a, I'm ma Ly, |Li, ab Bl
Af;, T'g b it

nb

275 3,0| 175 66 | 98 5,00 [ 1,0 |-20,00
525 3,0 350 66 | 97,5 | 4,00 | 3,0 [-15,00
1025 3,0 700 61| 99 9,00 | 2,0 | -6,00
2025 3,0 | 1400 56 96,8 | 1,00 | 1,0 [-12,00
4025 3,0 12800 53 191,2 | -2,00 | -9,0 [-23,00
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A3. Metoauka o0pad0oTKH pe3yJbTATOB U3MePeHUil

O06paboTKa pe3yIbTaTOB U3MEPEHUI MPOBOAUTCS B CJICTYIONIEM TOPSJIKE:
1. Paccunrath ypoBeHbh HHPOPMATUBHOTO CUTHAIA

U, [MKB] = JUgmi[MKB] — UZ, [MxB]

Jlist mepeBoa 3HaUCHHS HANIPSKEHUS U3 JeI0e] B MUKPOBOJIBTHI

HCIIOJIB30BATh BBIPAKCHHC!
5Bl

U[mke] = 10 20

B ToMm cityuae, eciii B IpoLECCe U3MEPEHUN HE YJAJIOCh MOJYYUTh XOPOIIETO
IIPEBBILICHUE CUTHAJA HAJ IIYMOM, TO MOKHO MCIIOJb30BaTh CIEAYIOLIUN IPUEM,
KOTOPBIN BKJIFOYEH B PsIi METOIMK:

Ecim Uu:rm‘ [ﬂE] e Uu_u' [ﬂE‘] < l[ﬂB], TO U.;i [.EIB] = Uu:r_ui [.E[E‘] = ?[,E[B]

2. PaccuuTath cTEINeHb IMPCBBIIICHUA CO31aBACMOI'0 daKYCTHYCCKOT'O JJaBJICHUA

HaJl HOPMHPOBAHHBIM 3BYKOBBIM JIaBJICHHEM B i-0 OKTaBe:
Li{gB]—L,;i[sE]

K, =10 20

3HaueHHs HOPMUPOBAHHBIX YPOBHEHN 3BYKOBOIO JIABJICHUS JISI KAXKAO0U
OKTaBbI (MO/JIEJIb PYCCKOM peun) MpuBeACHBI B Ta0I. A2.1.

3. Paccuutath ypoBeHb HHOOPMATHBHOTO CUTHAJA, IPUBEJACHHOTO K

HOPMHUPOBAHHOMY YPOBHIO aKyCTHYCCKOI'O BOS}ICﬁCTBHHI

U, [mKkB]
Uc.npus.:’ [MKB] — T

L

4. B 3aBUCUMOCTH OT BUJa JIMHUU (JIMHUS CBSI3U WU JIMHUS DJICKTPOIIUTAHUS),
a TaKke B 3aBUCHUMOCTH OT THUNA TNOAKIIOYEHUS (CUMMETPUYHOE WIIU
HECUMMETPUYHOE) OmpeAeauTh 1o Tabnume A3.1. 3HaUYeHHS HOPMHUPOBAHHBIX

AJIEKTPUYECKUX ITYMOB B KOKI0M OKTaBE Uy y oxr.i-

Ilpumeuanue:

- HopmupoganHvle 3HaueHus wyma 6 yensx 271eKmponumanusi npueeoeHsl K
conpomueneruro 1 Om.

- Hopmupoeannvle 3nauenus uiyma 6 yensax ces3u npueeoeHvl K

conpomueneruro 600 Om.
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- B mowm ciydae, Ko20a conpomueienue Junuu VA UuszeecmHo, HOpMMpO@ClHHblL?
WYM 6 JIUHUAX CBA3U 6bIYUCTIAENICA C UCNOJIb30BAHUEM 8bIPAINCEHUA.

. Z[0m]

meorT.i | D meord 600 i

Tabnuya A3.1.

HopMmupoBanHbie 3Ha4ueHust mymMa B OKTaBaX Uy p.okr.i

Howme Cpe;IHereo Uwn.okri Uwn.okri Uwmokr.i )

p |METpHYECK JUTS TS JUIS LieTeun

asi YaCcTOTa|CUMMETPUYH |HECUMMETPHU| JJIEKTPO-
?,,If iTa_ OKTaBbl, | BbIX JIUHUW [|4-HBIX JUHUH| MUTaHUA,
Fi, ' cBs3u, MKB | cBsa3u, MxB MKB

1 275 0,055 1,2 151

2 525 0,068 1,5 74

3 1025 0,081 1,7 20,5

4 2025 0,098 2,1 4,6

5 4025 0,117 2,6 1

5. PaccuuTaTh OTHOIIEHUE ""CUTHA/TITyM"":

Uc.npuﬁ.i [MHB]

UUI.H.DE{'T.i[MHB]

ﬂ:

i

Ecnm nanms Bcex 1 BBIUMCIEHHOE OTHOIIEHWE 'CHUTHAJ/TIym" A; Menpme
HOPMHUpPOBaHHOTO, TO 23TO0  wucciaeayemoe TC  COOTBETCTByeT  HOpMaM
MPOTUBOACHCTBUS B aHAIM3UPYyeMoM pexkume padboTel TC 1 BapuaHTe MOAKIIOYEHUS.

6. B Tom ciydae, eciy NPUMEHSIOTCS CPEJICTBA MAaCCHBHOM WM aKTHUBHOMN
3amuThl  (puiabTpamus 4YacTOT 3BYKOBOIO JMana3oHa, OrpaHUYEHHE Ci1aldbIxX
CUTHAJIOB, CO3JJaHME aKTUBHBIX MIOMEX B JIMHUH U T.].), TO:

- MPOBECTU U3MEPEHUS 110 T1.11. 4...6 mpuiokeHust A2 B MOJTHOM 00BbEME CO
CpPEACTBOM 3alllUThI;

- MPOBECTH U3MEPECHUS HAMIPSKEHUS IIyMa Ha KaXKJI0M 4acTOTe MpH
OTKJIFOYEHHOM cpeAcTBe 3amuThl Upyoi;

- paccuuTaTh OKTaBHbIE YPOBHU IIyMa IMPHU OTKIIOYEHHOM CPEJICTBE 3aIUTHI
(34ech MCHONB3YyeTCs MOMYIEHHWE — CIEKTpalibHAs IJIOTHOCTh IIyMa B Mpejenax

OKTaBbI TTIOCTOSIHHASA ):

UL]IU.D[{T.i [MKB] . UUIDi[MKB] ’
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- paccunTaTh OKTABHBLIC YPOBHH LIyMa IIPpHU BKIIOYCHHOM CPCIACTBE 3alIUThI:

UL]I.I:IKT.i [MKB] s Uu.ti [MKB] ’

rae: AF; - HIMpUHA 1-0¥ OKTaBbl (puc. A2.4.);

Afi -~ nonoca IpOIyCKaHUs PUIIbTpa aHaIU3aTopa crnekTpa (puc.A2.4.).

Puc. A2.4. Tlonockl OKTaBbI U PUIBTPA

- paccUYMTaTh OTHOIICHHE "CUTHAI/TITyM "

Al Ul:.npp{s.i[MKB] Um.nm.i[MKB] 59
- Ui onr.i [MKB] ’ e UUIG.DKT.i[MHB] ’
Uc.npuﬁ.i[MHB] Um.nm.i[MKB]

A= ,  ecIH =9
Um-H-DWT-i[MKB] U'no.0xcr.i [MKB]

7. Ecn xoTs1 OBI OJHO 3HAYCHHC ﬁ‘i IMPEBLIIIACT HOPMUPOBAHHOC 3HAYCHUC, TO

pacCUMTHIBACTCS CIIOBECHAs Pa300PUMBOCTH PEUH.

Ecny BbIUMCIIEHHOE 3HAYEHUE CIIOBECHOM pa300pYMBOCTU pEYM MEHbIIE

HOPMHUPOBaHHOTO, TO 3T0  ucciaeagyemoe TC  cOOTBETCTBYET  HOpMaMm

POTUBOJICHCTBUSA B aHATU3UPyeMOM pexkuMe pabotsl TC U BapuaHTe MOAKIIOYCHUS
3JI0YMBIILJICHHUKA K MIPOBOJAHOM JIMHUH.
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JIst aBTOMaTH3alMy Tpollecca BBIYMCICHUH 11€JIeCO00pa3HO HMCIOJIb30BaTh

npuioxenue Excel. Bapuantel pacuera npusenensl B Ta0n.A3.2, A3.3. Pe3ynbTaThl,

npcaCTaBJICHHLIC B Ta6n1/1uax, MOTYT OBITH MCIOJIL30BAHbLI B KAUECTBE KOHTPOJIbHOI'O

BapHaHTA.

Tadmumna A3.2.

Pe3yabTaThl H3MepeHUil U pac4yeToB (BAPUAHT 0e3 CPeICTB 3alIUThI)

Bua nuHmnm (NUHMA CBA3K -1; NMHWA 3NEKTPONUTaHWA - 2) 1
Twun NOAKNKOYEHUA (CUMMETPUYHOE - 1, HECUMMETPUYHOE - 2)) 1
Conpotusnexune nusun Z, Om. (Ecnmn Z HenssecTHo, NnpuHATL Z=600 Om) 600
Cpeactea 3awuTbl ucnonbayiorca? 1-"Aa"; 2 - "Her" 2
CpeaHe- Monoca &
. V1amepeHHbIn HanpsaxeHue wyma
reoMeTpu- |  nponyckaHua HopmMupoBaHHLIi HanpsaxeHue
YPOBEHb - . | HanpsukeHne | C OTKNKOYeHHbIM
Yeckan huneTpa YPOBEHb 3BYKOBOTO CUrHaN+wWyMm r
. 3BYKOBOrO : wyma Uwi, o6 CpeacTBOM
yacToTa aHanusatopa nasnexuna LHi, b P Ucuwi, pb Sk ORDT SE
okTaBel, [y | cnekTpa Afi, My E <t . 2t
275 3,00 66 98 5,00 1,00 -20,00
525 3,00 66 975 4,00 3,00 -15,00
1024 3,00 61 99 9,00 2,00 -6,00
2025 3,00 56 96,8 1,00 1,00 -12,00
4025 3.00 53 912 -2,00 -9,00 -23,00
HanpsxeHne Hanpsoxerme
CpeaHe- e Koadd-1 curHana,
reoMeTpu- Hanpskexne 4 npeBbileHnA | NPUBEAEHHOTo K
., . |Hanpsxenue wyma| HanpaxeHue | OTKNHYEHHbIM
yeckan CUTHAN+LWYM : : 3BYKOBOr0 | HOPMHMPOBAHHOMY
i Uwi, mkB curHana Uci, kB | cpeacteom
yacToTa Ucwi, mxB . |@aBneHuA Hag 3BYKOBOMY
3awmTsl Ui, 7 A
okTaesbl, 'y HopMoi Ky, i AaBneHuo
MKB .
Uc.npus.i, MkB
275 1,778 1,122 1,38 0,100 40 0,03
525 1,585 1,413 0,72 0,178 38 0,02
1024 2,818 1,259 2,52 0,501 79 0,03
2025 1,122 1,122 0,50 0,251 110 0,00
4025 0,794 0,355 0,71 0,071 81 0,01
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HanpsxeHue HanpsxeHue HanpameHue
CpegHe- | HOPMUPOBAHHOTO | HOPMUPOBAHHOTD HanpsseHue wyma g
reoMeTpH- wyma gna wyma gna HOPMKPOBaHHOTO Pt OTHOWeHWe CnosecHas
Yeckas CUMMETPUYHBIX | HECHUMMETPWYHBIX | WyMa ANa NUHWA "curHan/wynm” | pa3bop4nBoCTb
YyacToTa MWHWE CBA3K AWHWE CBA3N nUTaHWA pREaIEeHa Al peyn W
oKTaebl, 'y | UwHokTi, MkB | Uw.H.okTi MkB | UwH.oKTi mkB curHan/wym,
mrB
275 0,055 1.2 151 0,055 0,630
525 0,068 15 74 0,068 0,281
1024 0.081 17 20,5 0,081 0,392 0, 14
2025 0,098 2.1 46 0,098 0,047
4025 0,117 26 1 0,117 0,075

Ta0Omumna A3.3.

Pe3yabTaThl H3MepeHUil U pacuyeToB (BAPUAHT €O CPeICTBAMU 3ALUTHI)

Bua nuHMKM (MUHMA CBA3M -1; NMHUA 3NEKTPONUTaHUA - 2)

1

TN NOAKNIDYEHNUSA (CUMMETPUYHOE - 1, HECUMMETPUYHOE - 2))

1

Conpotusnenue nuHun Z, Om. (Ecnun Z HemseecTHo, npuHATL Z=600 Om) 600
Cpepgctea 3awmTbl ucnonbayrotca? 1-"fAa"; 2 - "Her" |
e ik = amepeHHbIn HanpsaxeHue wyma
reoMeTpu- nponyckaHuAa HoprupoBaHHLIi Hanpskerue
YpPOBEHb . . | HanpsaxeHne | c OTKNHOYEHHbIM
yeckas ¢unbTpa YPOBEHb 3BYKOBOIO CUrHaN+Wym .
) 3BYKOBOrO ; wyma Uwi, b cpeacTeom
yacTtoTa aHanusaTtopa | aasneHuA LHi, ab 4 Ucwi, nb 5
7 naenenuna Li, ob sawmTel Uw0.i, a6
okTaBbl, 'y | cnekTpa Afi, 'y
275 3,00 66 98 5,00 1,00 -20,00
525 3,00 66 975 400 3,00 -15,00
1024 3,00 61 99 9,00 2,00 -6,00
2025 3,00 56 96,8 1,00 1,00 -12,00
4025 3.00 53 91,2 -2,00 -9.00 -23,00
HanpsKeHne HanpsxeHne
CpenHe- mpma " Koadp-1 CHrHana,
rEOMETPU- HanpsokeHue Y NpeBbIleHNA | NPUBEAEHHOrO K
. . |HanpsxeHue wyma| HanpaxeHue | OTKNOYEHHBIM
yeckas CUrHan+wym " z 3BYKOBOIO HOPMUPOBaHHOMY
: Uwi, mkB curHana Uci, kB | cpeacteom
yacTtoTa Ucwi, mxB . |naBneHwa Hag 3BYKOBOMY
3awmTbl Ui, e :
OKTaBbl, 'Y, Hopmoi Kys,i OaBneHno
MKB g
Uc.npuB.i, kB
21H 1,778 1,122 1,38 0,100 40 0,03
525 1,585 1,413 0,72 0,178 38 0,02
1024 2,818 1,259 252 0,501 79 0,03
2025 1,122 1,122 0,50 0,251 110 0,00
4025 0,794 0,355 0,71 0,071 81 0,01
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HanpaxeHye HanpaxeHye HanpamkeHue
CpenHe- | HOPMUPOBAHHOTD | HOPMUPOBAHHOMD HanpsxeHue wyma ans
reoMeTpH- wyma gna wyma ona HOpPMWPOBaHHOMo i OTHowWweHue CnogecHan
Yeckan CUMMETPUYHBIX | HECUMMETPUYHBIX | WyMa Ana NUHUA "curHanfwyn” | pasbopunBoCTb
4yacToTa NUHWA CBA3K NUHWA CBA3K nUTaHKuA GRS R Ai pedn W
oktaebl, My | Uw.Hokri McB | UwHokri McB | UwHokri mxB | SMrHan/wym,
mikB
275 0,055 1,2 151 65,451 0,001
525 0,068 1,5 74 164,796 0.000
1024 0,081 17 20,5 293,749 0,000 0,00
2025 0,098 2,1 46 523,609 0.000
4025 0117 26 1 331,159 0,000

B npuBeneHHbIX JBYX TaOiMIlaX BCE BXOJHBIC JIaHHBIC OJIMHAKOBBIC, 3a
uckmoueHueM noiist "Cpencra 3amuThl ucnoas3ytorcsa? 1 - "Jla"; 2 - "Her". bes
NPUMEHEHUSI CPEJCTB 3alIUThl B pacyeT MPUHUMAETCSI HOPMUPOBAHHBIM IIyM, a B
clydyae TPUMEHEHMsS CPEJCTB 3alllUThl B pacyeT MNPUHUMAETCS OKTaBHBIA IIIyM
CPEZICTBA 3aIMTHI.

Pe3ynbraThl MHCTpYMEHTANIBHOTO KOHTPOJIA oTpaxatorcs B [IpoTokone

(mpunoxxeHue AS).
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A4. ®opMa oTYeTA 0 BHINOJTHEHUH J1a00PATOPHOI0 MPAKTHKYMA CTY/IeHTAMHU
(BapuaHT)
(omuem 2omosumcst 8 pabouux mempaosix)

OTYET
O BBHITIOJHEHUH J1a0OpaTOpHOTO MpakTuKyma: [IpoBepeHHe HMHCTPYMEHTAIBHOTO
KOHTPOJIS B KaHaJIe HU3KOYAaCTOTHOTO aKyCTOAJIEKTPUIECKOTO MPeoOpa3oBaHusl.
OrneHka 3alMIIeHHOCTH PeueBOil HHPOpMAIIH
Crynenra y4. Ip.

JlaTa BBITIOJTHEHUS
Jata 3ammThl paboThI
[Toanmuce npenonasaresis
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KOHmPOJleble 60NRPOCHL

1. Ha xaxom ynanernuu ot TC noipkHa HAXOJUTHCS aKyCTUYECKast KOJIOHKA
Ipu IpoBeAeHUU n3mMepenuii B kanane HU ADII?

2. YTo MOKHO NPEANPUHATH A1 00OHapyKeHUsI UHHOPMATUBHOTO CUTHAJIA HA
dbone nmyma?

3. KakuM THIOM JIETEKTOpa aHAIM3aTopa CIEKTPaA CIEAYET IPOBOJINUTD

U3MEPEHUs?

[MTPUJIOXEHHUE

1. I[Tnan cxema oObeKTa (BapuaHT)
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2. I1nan uccneayemMoro nmoMenieHus (BapuaHT)

MoTonok

,_ﬂme

Jlatyuk noxapHow
curHanmsawim
—

e

Jlamnb! AHEBHOro OCBELLEeHUA

Aaryuk
OXpaHHOW
cUrHanMaaLmm
(Ha pBwKeHue)

CreHa 1

CteHa 4

Hatumkn

=

NHa pa35ﬂTme
" crekna |-

HDaTtunk
OXpaHHoM
curHanusauum
(Ha LBVDKEHUN e)

CreHa 2

Ten

HoyTByk

calc c1. KonoHkamu

Hatumk
OXPaHHON
CurHanwsauuu

Ei) r‘.\%

CteHa 3
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3. CxeMa sieKTponuTanus (BapuaHT)

PacnpegenutensbHbIin WWT

3aWmuTHbIN
s 2-ro sTaxa
N l a\l l
: 3nekTpudeckne
Py6unbHIK ., poseTku
daza / o Bolkniovatens
| ! s N\ OCBeLUeHus
5 i
Hevitpanb - JL : PassogHas
200 Kopobka

138
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4. Cxema (pyHKIIMOHATIBHBIX (CUTHAJIBHBIX) IIETICH (BapHaHT)

MomeLeHne
ONs OXpaHsbl

Ha 1-0m aTaxe

Waeewarenu
Ha ABUMEHWE

=

bnok : =y
nuTaHua I

12B

[yneT
OXpaHsbl

[ynet
noXxapHon
OXpaHbl

@

IMpoekTop

MNoxapHble
n3BeLlaTenu
©)

CeteBonl kaben
BbIXOAWT

O

S 4
= [
@ |
5
[4h]
=
E
= L
Ha 1-blit aTaX o < %
'g'_ CereBoii kabenb 9 =
. | L
: g &
“ B
% HoyTtbyk é _
e TenedoH
= % T OchucHas ATC .
g %é_ 2 Ha 16 HOMEepOoB L ] 29
E =85 5 umeet 3 Bbixoaa PE =
@e5 B ITC §e &
a 3an ansa oE &
L]
neperoBopoB ==
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5. Ilepeuenr BTCC B 3aniuiiaeMoM MOMENIEHUU U PE3YJIbTaThI
U3MEPEHU (BapUaHT)

(TIepBBIi AeHb TPAKTHKYyMa)

Tin Pexum
No Tun TC MTOJIKJTIOY [Tpumeuanue
paboThI
SHUS

CUMM XX

HECUM XX

HECUM XX
Tenedon

CUMM PP

HECUM PP

HECUM PP

CUMM XX

Tenedon co HecnM XX

CpeICTBOM HECUM XX

MACCUBHOM 3aIl[UThHI CUMM PP
«KopyH»

124 HECUM PP

HECUM PP

CUMM XX

Tenedon co Heonm XX

CpEeACTBOM HECUM XX

aKTUBHOM 3aIIUTHI CUMM PP
«MII-1A»

HECUM PP

HECUM PP

BoiBoa o padore (BBIIOJHAIOTCS JIM HOPMbI TPOTUBOAEHCTBHUSA )
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6. Pe3ynbTaThl npoBeaeHUs n3MepeHuid Ha Tenedone (pexuM XX, CHAMMETPUYHOE
MOIKJTIOYEHHE, 0€3 CPEJICTB 3aIUTHI)
BriBOZ 0 MOBTOPSAEMOCTH PE3yJIBTATOB U3MEPEHU

7. Ilepeuens BTCC B 3amuiaeMoM TOMELIEHAN U PE3YJIbTATHI
U3MEpEeHUil (BapuaHT)

Tun Pexum
No Tun TC MTOJIKJTIOY \\ [Ipumeuanue
CHILSL paboTHI
CUMM XX
HECUM XX
H3Bemarens HECUM XX
MOYKAPHBIN CUMM PP
HECHUM PP
HECUM PP
CUMM XX CursanpHas 11eNb
HECUM XX CursanpHas 1ENb
HeCUM XX CursanpHas 11€Nb
CUMM PP CursanpHas 1E€b
H3Bemarens HEeCUM PP CurnasnbHas 11€b
CHUCTEMBbI OXPaHHOU HEeCUM PP CursanpHas 11eNb
CUTHAIU3alMu (Ha CUMM XX Iens nmuranus
JIBHYKEHHUE ) HECUM XX Ilens nutanus
HECUM XX Ilens nutanus
CHMM PP Llens nutanus
HECUM PP Ilenb nutanus
HECHUM PP [lens nutanus
II9BM (xon0HKH, HECUM XX
MBIILIb, TPOEKTOP) HECUM PP
Jlamna nqHEBHOTO HECUM XX
OCBEILICHUSI HEeCUM PP

BbiB0/ 110 BTOPOMY HI0 PA0OTHI (BBINOJHAIOTCSA JTU HOPMBbI IPOTUBOICUCTBUS )

8. [Ipumenenue [TAK s usmMepeHust MOyJist KOMIIEKCHOTO conpotuBieHus: TC
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(ITpuBecTtu cxeMy U3MepeHUM, pe3yIbTaThl U3MEPEHUH, Pe3yJIbTaThl PACYETOB)

9. Ilpumenenue [TAK misg oneHku 3aTyxaHusi MHQOPMATUBHOTO CUTHAJIA B IMHUU
(ITpuBectu cxeMy U3MEPEHUN, PE3YIbTATH U3BMEPEHUH, PE3YJIbTAThl PACUETOB)

[Toanuck ucnosHUTEINS pabOTHI -
Jlara

143



AS. IIpoTokos u3mepeHuil (BapUaHT)

YTBEPXJIAIO
I'enepanbhsiil qupexrop OO0 "3ammra"
®amunus U.0.
Jara, noanuce

MNPOTOKO.I
10 pe3yJjibTaTaM JadopPaTOPHBIX CHENMUATbHBIX UCCIeT0BAHUI
BTCC, npenHa3zHa4YeHHBIX JJIS IKCILIyaTAllUU
B 3alllMIIaeMbIX MOMeIeHUsIX

OBIIECTBO C OTPAHMYEHHOM OTBETCTBEHHOCTBIO «3amuTa»

Mocksa 20.... T.
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Ha ocnoBanuu kontpakra Ne .......... , 3axmoueHHoro ¢ OO0 "XXX" (nanee 1o
TekcTy — «XXX»), u geuctByromeit sunensun OGCTOK Poccum Ne........
cnequanuctamu  OOO  «3ammTay NOpoBedeHbl J1abOpaTOpHbBIE  CHELUAIbHBIC
uccnenoBanus (ganee mo Ttekcty - CH) BcmoMmoraTenbHbIX TEXHUUYECKUX CPEACTB U
cuctreM (manee mno tekcty — BTCC), mpenHa3sHayeHHBIX IS SKCILTyaTalldd B
3amuuaeMoM nomemleHnd (ganee no Tekery 3II), B koTopoMm nmomyckaercs
IUPKYJISIHS aKyCTHYECKUX TOJIeH peueBoi KOHGUIEHITMATLHOW HHPOpMAIIUH.

Heap crielMAdbBHBIX MCCACI0OBAHUM

Cneunanbubeie uccieaoBanuss BTCC npoBoAWIMCE € ILENBIO ONpPEACTICHUS
COOTBETCTBUSl BEJIMYMH «OIACHBIX» CHUTHaiIoB, Bo3HuKawomux B BTCC, 3a cuer

addexTa aKyCTOIIEKTpUIECKUX mpeodpazoanuii (ASI), 3a7aHHBIM HOpMaM.

Bua npoBoaMMbIX MCCI€I0BAHUN
[IpoBoguMbIe CIIEUAJIbHBIC HCCIICIOBAHUS BTCC SIBIISIFOTCS

ATTECTAIIMOHHBIMMU.

KoHTpouaupyemasi 30Ha 00beKTa U 0011ee onucanue ucciaexyemoro 311
AT1pubytsl 00bekTa — OAO «XXX», 1. [Iaturopck, yn. Ctpourteneit, 1om Ne..,
pacIoyIoKeH Ha BTOPOM JTaxe 3-x 3TaxkHoro 3panus. Ha l-om m 3-em staxax

pacrnoiioKeHbl CTOPOHHHME opraHu3auuu. Mmeercs oOias oxpaHsemass TEpPUTOPHSL.
JlomycKk TOCTOPOHHMX JIMI[T W AaBTOMAIllMH OCYIIECTBISCTCS C pa3pelICHUs
pykoBogutenss OAO «XXX» M pyKOBOAMTENIEW CTOPOHHUX oOpranusanuii. Bce
cotpynHuku OAQO «XXX» pabotarot ¢ koHbUIAeHIIMATBHON nHpopmarmeir. B OAO
«XXX» mmeercs oxaHo 3ammmaemoe nomenieHue (3[1) — kabuHeT PyKOBOAMTEIIS.
[Inanupyercss arrecToBaTh B KAyeCTBE 3alMIIAEMOT0 MOMEIICHUS — 3a1 s
IEPETOBOPOB.

Kontponupyemass 3ona (K3) o00bekTa NOpOXOAUT TO OTPaXKIAIOIINM
KOHCTPYKIIMSIM BTOPOTO 3TaXka, 3a MCKIIOUEHUEM BXOJHOM JIECTHUIIBI (CM. IUIaH-
cxemy, puc.AS5.1.), motonky u mnony 2-ro staxa. Mccinemyemoe 3II — 3anm nns
neperoBopoB - rpaHnyuT ¢ K3 1o o/1HOM cTeHe, Ha KOTOPOM pacmloJIOKEHBI ABA OKHA,
no noToiaky W mnomy. OpHako, B pabodee BpeMs B KOPUAOPE, Kak IPaBUIIO,
NPUCYTCTBYET OOJBIIOE KOJIMYECTBO TIOCETUTENCH, KOHTPOJIb 3a KOTOPHIMHU
HEBO3MOXKEH, a CJIEJA0BATEIbHO HEKOTOPHIE M3 HUX MOTYT BECTH aKyCTHYECKYIO
pa3BeJKy C HMCIOJb30BaHUEM TEeXHHUUYECKUX cpeactB. Iloatomy rpanunen K3 ms
UCCJIETyEMOTO TIOMEIIICHUS CIIEYEeT CYUTATh CTEHY C JBEPHIO, BEIXOAIIYIO B OOIITHI
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kopuaop. CpesncTBa 3ByKOYyCHIEHHS B IEPETOBOPHOM OTCYTCTBYIOT. MICTOUHUK peun

HC JIOKaJIHU30BaH.
" e """ " " ™" " e e ™" " ™" " " e " " " " ™" " " e """ e e " " e ™ " e " "

MnaH-cxema
BTOpPOro I
aTarka §
opraHusauumn KabuHeT KabuHeTt KabuHeT KabuHeT

NomelleHune

u OXpaHbl I Kopugop opraHusauyum { (]
L || | -
KabuHet E%g@g

pyxoaop'menn; o ol la
Bxoa Ha 1-bi 3TaX E;E“BI“

B OpraHun3auunto

Kabunet || KabuHet

Matutab: 10m 3an ans neperosopos
—_—

Bxog Ha 2 n 3 ataxu
OxpaHsiemas CTosAHKa MaLuvH

v e e e e e e e = e e e

MepBbl U TPETURA 3TAXK I
3aHUMAT CTOPOHHME
opraHusauun

Puc. A5.1. Ilinas-cxema o0beKTa

B nomenieHnu npoBeieHbl MEPONPUATHS 1O CHELHUATIbHOMY O0CIIEI0BaHUIO.
DJNEeKTPOHHBIX  YCTPOMCTB HECAHKIMOHWPOBAHHOIO IepexBara HH(pOpMaLuu
(OYHIIN) e oOHapykeHO.

Bce BcnomoratenbHble TexHuueckue cpeacrsa U cuctemsl (BTCC) nmpoum
CHEUUAIbHYI0 TMPOBEPKY. OJEKTPOHHBIX YCTPOWCTB HECAHKIMOHUPOBAHHOIO
nepexBaTa HHpOpMAaIKu He OOHAPYKEHO.

OcHoBubie TexHuueckue cpeactsa u cuctemsl (OTCC) B momenieHun

OTCYTCTBYIOT.
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B nomeniennn mpoBeAEH HHCTPYMEHTAIbHBIM KOHTPOJb aKYyCTHUECKUX H
BUOpAIIMOHHBIX KAaHAJIOB yTEeUKH peueBoil nHbopmaiuu. [Ipyu BKIOUEHUH CPEJICTB
AKTUBHOM 3aIlIUTHl HOPMbI IPOTUBOIEVCTBUS BBITIOJIHSFOTCS.

OcHoBHbIe TexHuyeckue cpeactna u cuctremsl (OTCC) B nomenieHun
OTCYTCTBYIOT.

B nomenieHnn HaXOATCS CIEAYIONINE BCIIOMOTaTeIbHbIE TEXHUUECKUE
CpeACTBa U cUCTEMBI (puc. AS.2.):

- renedon, sn XXXXX;

- HOYTOYK € aKyCTHYECKUMHM KOJOHKaMH, sn XXXXX;

- IPOeKTOp (TIOJIKIIFOYEH K KOMIBIOTEPY C UCTIONb30BaHueM kabens VGA) , sn
XXXXX;

- JTaMIIbI IHEBHOT'O OCBelleHus (8 aMmIl B 4-X CBETUIIbHUKAX), 0€3 HOMepa;

- U3BEIIATEIIN MOKAPHOM CUTHATU3AIMKU — 31T, 0€3 HOMEpa;

- U3BEUIATENIM OXPAaHHOM CUTHAJIM3AIMK Ha IBU)KEHHE — 211T,0€3 HOMEpPa;

- MEXaHWYECKHE U3BEIIaTeNId Ha pa30uTue cTekia — § mr, 6e3 HoMepa;

- U3BEIIATENb OXPAHHOW CUTHAJIM3AI[MU Ha OTKPBITUE IBEpU, O€3 HOMEDA,

[uTtaHre TEXHUYECKUX CPEJCTB B MOMEIICHUH OCYIIECTBISIETCS OTHO(GA3HON
ceTbto 220B. DnekTpuueckas cxema MUTaHUs IpeAcTaBieHa Ha puc. AS.3.

['maBHBI pacnpeneUTeNbHBIM IIUT B KOTOPBIM 3aBOAMUTCS TpexdazHoe
nuTaHuE pacrnojaraercss B nojaBaie 3aanus. OaHa ¢aza, HeWTpaib W 3alIUTHBINA
OpOBOJ  3aBOJATCA B  pacOpeAeNIUTENbHBbI  IIUT  BTOpOro  J3Taxa. B
pacnpenenuTeNbHOM IIUTE UMEETCs PyOUIIbHUK JIJIs1 00€CTOUMBAHUS BTOPOIO ATa)a
Y yCTpOMCTBO 3amuTHOrO oTKIt0ueHus (Y30) Ha Tok cpabareiBanus 30MA.

B momemnieHnn HaxoauTcs TeNePOH, KOTOPHIA MmoAkiItodeH K opucHor ATC
OAO «XXX». ATC umeer 16 BxomoB ansi opHUCHBIX Tene(OHOB U TPU BBHIXOJA B
ropoackyto Tenedonnyto cetb (I'TC). Cpencts 3amuThl Ha Tenedone HeT (puc.
AS5.4.).

HoytOyk umeer coemuHenue c cerbio MHTepHeT yepe3 kommyrtarop HUB,
pa3MElIEHHbI B KOPUJIOPE BTOPOro 3Taxka. BhIXOJ B CE€Th OCYLIECTBISAETCS 4epe3
IIEPBBIN JTAXK.

Cuctema OXpaHHOUW CUTHAJIM3ALMK TTOMEIIEHUS 3aMbIKA€TCSl Ha OJIUH uIeh( u
BBIXOJIUT B IIOMEILIEHHE OXpaHbl Ha 1-M 3Taxke. M3Bemareny Ha JBUKEHUE TUTAOTCS
MOCTOSIHHBIM HarpsikeHueM 12B. becriepeOoiHbII UCTOYHUK MUTAHUS HAXOJIUTCS B
MOMEILIEHUH OXpaHbl HAa 1-M 3Taxe.

CucreMa noxapHOW CUTHAIIM3AIMU TTIOMEIIICHUS 3aMBbIKAETCSl HA OJIMH IUICH)
Y BBIXOJIUT HA MYJIbT B OMEIICHUHU OXPaHbI Ha 1-M 3Taxe.

Bpems M MeCTO IpoBeeHH CIICNUANBHBIX HCCICI0OBAHUN
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JlaGopatopHble crenuaibHble HCCIEI0BaHUS MPOBOAWINCHL B Iepuoa ¢ 15

U0 1o 25 urong 20....

r. Ha u3mepurenbHbix crenaax OO0 "3amura".

Ucxona u3 cocrtaa BTCC B momernieHuu, aHaiu3a MpPUHIMIA WX pabOTHI,

BO3MOXHBIX pPEKUMOB HUX pabOThl M BapHaHTAa JEUCTBHM 3J0YMBIIUICHHUKA,

OTpEeICNICHbI CIEAYIOIINE BO3ZMOXKHbBIE KaHAJIbl YTEUKU KOH(DUACHIIMATILHON peueBoit

uHbOpMaIIH:

MoTonok [aruvik noxapHom

[MpoekToOp

"4 . curHanmnsawimm

|

e

.

Jlamnbil AHEBHOro OCBELLEeHUA

OXpaHHoW
curHanuaauumn
(Ha pBwKeHue)

CreHa 1

OaTtuuk

CteHa 4

1 7 Al Aatuvkm

Ha pasbutuell”

—of— g

fatamk O
OXpaHHow
curHanuaauun
(Ha gBrkeHue)

CreHa 2

HoytByk
c akyct. KonoHkamu

...] 1 r
) [

Harymk
OXPAaHHON
curHanuaauum
(Ha oTKpbLITHE ABREPU)

CrteHa 3

Puc. A5.2. IInag-cxema nmoMemnieHus

148



PacnpenenuTensHbii Wyt
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npoBoa 2-10 3TaXa
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oCBeLUeHuA
Hedtpans PassogHasn
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Puc. A5.3. Cxema sneKkTponuTaHus

MomeLieHne
ANS OXPaHbl
Ha 1-om araxe
W3peLyarenm
OXpaHel 7
Bnok .
nUTaHNs 7
12B : I
[yner
MOXapHOM
0XpaHel i.%x
L=
=
8|~
5 5,
% 0 = lNpoekTop =
Cg 5\
Ceresoi kaben S
BbIXOAUT @ s (
Ha 1-blil aTAX @ " < % :
'8'_ CereBoii kabensb 9 g
= 4 Iy
© 1 ] é E
- QL [/
£ S
i) g ,
% Hoytbyk Q
s
2 TenedoH
= % E‘ OcpucHas ATC
oo F Ha 16 HoMepoB 2Q
% §§5 uMeer 3 Bbixoaa PE <
e g BITC 238
3 3an ans 25 &
)
neperoBopoB = I
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Puc. A5.4. CxeMa pyHKIIMOHANBHBIX (CUTHAJIBHBIX) LIETIEH

Ananu3z 603M0IHCHBIX KAHAI06 ymeukKu pelteeoﬁ und)opmauuu om

BTCC, npeonaznauennvix ona sxcnayamavyuu ¢ 311

No BTCC PexxuM paboThI HY ADII
Pabounii pexum (PP)
II5BM B koMmILIEKTE C Oxnpmanug "Stand
I MIPOEKTOPOM by" Jla
Xonoctoi xo1 (XX)
) Teneponnslii annapat PP
"Panasonic" XX Jla
3 JlaTuuK MOKapHOM CUTHAIU3AIUN PP Tla
NI1212-141 (ANII-141) XX
4 JlaTunk OXpaHHOW CUTHAIU3AIUU PP
"Panua. Bap2" XX Jla
['epkOHOBBIN AaTYMK HA JBEPU
"MO102-44 ucn.2 bapsep" Her
PP
JlaMnIBI THEBHOTO OCBEIICHUSA XX Jla
5 JlaTunku pa3OuTHs CTEeKIIa bp Her
XX

Ipumeuanue: nood pexrcuMom Xo0I0CMO20 X004 NOHUMAEMCS PeHCUM, K020d
310y MbIUIEHHUK, HAX005cb 3a npederamu K3, omxnitouaem BTCC om nunuu,
a TCP nookntouaem nenocpedcmeerHo K 8blx00HbvIM koumakmam TC.

KOHT[}OJIBHO-HI}MC[!HTGJ]LHaH anmnaparypa npm npoBeacHmmn
CIenMAJIbHBIX UCCIeI0BAHUN

[Tpu npoBenenuu cnenuanbHbix uccinenoBanuii BTCC ucnonb3oBanach
cieayronias KOHTPOJIbHO-U3MEPHUTENIbHAS allllaparypa:
- mporpammHo-anmapaTHbii koMmmuieke "Tamuc-HY-M1" Ne 3245, moBepka

nerictBuTenpHa 1o 12.12.20....1;

PCSYJIbTaTbI cu HOYTﬁYKa C AKYCTUYECCKNMHU KOJOHKAMHU U IMMPOCKTOPOM

N3mepenuns nanpsiokenus B kaHasie HU ADIT npoBoauirch Ha KOHTaKTax

BuJkU yanuHutens "Pilot" B paboueM pexxume U B peKuMe 0>KHIaHUSI IPU yCIIOBUU
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noakiroueHus K cetu uranusg 220B. Bee coctaBHble dineMeHTEI [ IDBM BKITIOUEHEI B

"Pilot". B pexxume X0JI0CTOro XoAa ¢ BUIKH YUIMHUTENS ObUIO CHATO HANPSKEHHUE U

U3MEPCHUA TIPOBOAWIIMNCH  TOJIBKO  IIO HeCHMMeTquHOP'I CXEMCE (TaK KaK
paCHpe,Z[eJII/ITeJIBHI)Iﬁ QJICKTPOIIUTOK HAXOAUTCS B IIPCACIIaX K3).
PGSyHBTaTBI HBMepeHI/Iﬁ IIPpHUBCACHLI B Ta6n1/111ax.
Tabimua pe3yabTaToB /151 padouyero pexuma
Bug nuHUKM (NUHWA CBA3M -1; NUHWA 3NeKTponUTaHnsA - 2) 2
Tun NoAKNYeHUA (CUMMeTpUYHoe - 1, HecuMMeTpUYHoe - 2)) 2
ConpoTtuBnenue nuHum Z, Om. (Ecnmn Z HemssecTHO, NpuHATE Z=600 Om) 600
CpeacTea 3awmTol Mcnonbayotca? 1-"Aa"; 2 - "Het" 2
[ Lhlo . V13mepeHHbIit Hanpsaxexue wyma
reoMeTpu- | nponyckaHua | HopmupoBaHHbIi Hanpsxexue
ypoBeHb ,, . | HanpsikeHue | c oTKMOYEHHbIM
yeckas unsTpa YPOBEHL 3BYKOBOIO CUrHan+Lwym :
: 3BYKOBOIO ; wyma Uwi, b CpeacTBOM
yacTtoTa aHanu3aTtopa | AasneHwA LHi, b d Ucuwi, ab :
- nasnenuna Li, nb sawmtel Uw0.i, ob
okTasbl, 'Ly, | cnekTpa Afi, 'y
275 1,00 66 101 40,00 41,00 41,00
525 1,00 66 105 41,00 40,00 40,00
1024 1,00 61 103 39,00 40,00 40,00
2025 1,00 56 100 42,00 39,00 39,00
4025 1,00 53 99 40,00 39,00 39,00
HanpsokeHue Hanpsmesme
CpeaHe- R Koathd-1 curHana,
reomeTpu- HanpsxeHue H Y npesbilWeHns | NpUBEAEHHOrO K
= . anpsaxeHue Wwyma| HanpsxeHuwe | OTKNKYEHHbIM
yeckan CHUrHaN+LUyM : 5 3BYKOBOTO | HOPMWPOBaHHOMY
; Ui, MmxB curiana Uci, MkB | cpeacTtsom
yacToTa Ucwi, MkB . |naenexnua Hapg 3BYKOBOMY
3awmTbl Ui, # :
okTassl, 'y HopmMoi Kys i AaBneHuo
MkB :
Uc_npus.i, MKkB
275 100,000 112,202 44 67 112,202 56 0,79
525 112,202 100,000 50,88 100,000 89 0,57
1024 89,125 100,000 39,81 100,000 126 0,32
2025 125,893 89125 88,91 89,125 158 0,56
4025 100,000 89125 45 35 89,125 200 0,23
Hanpsxenne Hanpsxexue Hanpaxexue
CpenHe- | HOpMWPOBAHHOTO | HOPMMPOBAHHOTO Hanpsxexne wyma ans
reoMeTpu- wyma ana wyma ana HOPMWPOBAHHOTO B OTHoweHue CnoeecHan
Yeckas CUMMETPUYHBIX | HECUMMETPHYHBIX | WYMA ANA NUHWA “curHan/wym” | pasbopunsocTb
yacTota | nuHWit cBA3N NWHUIT CBA3N nUTaHNA OTHOLEHNA Ai peun W
oKTaBbl, Ny | Uw.H.OKT.i, MKB | U H.OKTI, MKB | ULL.H.OKT.i, MKB curran/wym,
mKB
275 0,055 1,2 151 151,000 0,005
525 0,068 15 74 74,000 0,008
1024 0,081 17 205 20,500 0,015 0158
2025 0,098 2 46 4,600 0,122
4025 0,117 26 1 1,000 0,227
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Tabnuia pe3ynbTaToB ISl pEKUMa OKHUIAHUS.

Tabnuia pe3yibTaTOB B PEXKUME XOJOCTOTO XOJa JJIsi HECUMMETPUYHOIO
ITOJKJIFOYEHHS.

Pesynerater CU Tenedona.
N3mepenus nanpsbkenuss B kanane HU ADII mpoBoaunuch Ha KOHTaKTax
TenedoHa B pabodyeM peXUME U B pekuMe xosioctoro xojna. Ilpu msmepeHusix B
paboueM pexuMe HCIONIB30BaJICSd UMHUTATOP TeneonHor nuuuu. [Ipu npoBeneHUM
U3MEpPEHU OBbUIO  BBISBIEHO roKas3aresen

ITPCBBLIIICHUC HpOTHBOﬂGﬁCTBHH

OTHOCHUTCJIBHO HOPMHUPOBAHHBIX OoKa3aTeyen. HOBTOMY BCC IIOCICAYIOIIHC
HU3MEPCHUA ITPOBOJUIINCE C UCIIOJIb30BAHUCM CPEACTBA 3aIUTHI TGHGCI)OHHBIX JIAHUHI
"KOpYHI[".

HECHMMETPUYHOU CXEME.

N3mepeHuss MNpoBOAWMIIUCH KakK II0 CHMMETPUYHOM, TaKk U IO
Pesynbrarel u3mMepenuit npuBeACHBI B TAOIHIIAX.

Tabnuibl pe3yabTaToB A1 pabovyero pexxuma.

Bug nuHuKM (MUHUA CBA3K -1, NHHWA 3NEKTpoNMTaHuA - 2) 1
Tun NogKNioYeHs (CUMMETPHYHOE - 1, HECUMMETPUYHOE - 2)) 1
ConpoTuenedue nuHun Z, Om. (Ecnu Z HewssecTHO, NpuHATE Z=600 Om) 600
CpepcTea sawyTel MucnonbsytotcA? 1-"Aa"; 2 - "Het" 1
CpeaHe- Monoca i
_ KlamepeHHbIA HanpsxeHue wyma
reoMeTpi- | MponyCKaHuA HopranposaHHei HanpsseHue
YpOBEHb ; . | HanpsxeHue | c© OTKNKYEHHBIM
Yyeckad thuneTpa YPOBEHb 3BYKOBOTO cUrHan-+wym ¥
. 3BYKOBOrO ; wyma Uwi, gb CpeacTEOM
yacToTa aHanusatopa nasnexus LHi ob : Ucwi, a6 i
: naenenua Li, ob sawmTel Uwdi, gb
okTaebl, 'Y | cnekTpa Afi, 'y,
275 3,00 66 101 -1,00 -2,00 -12.00
525 3,00 66 96 -5,00 -10,00 -10.00
1024 3,00 61 92 -3,00 -10,00 -14.00
2025 3,00 56 89 -9.00 -14,00 -12 00
4025 3.00 59 a7 -13,00 -20,00 -10,00
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e Hanpskerne
CpegHe- Lupma . Koagpdp-1 curHana,
reomMeTpu- HanpsxeHnue 4 NpeBbIWeHna | NpUBELEeHHOro K
; . |Hanpsxkenwe wyma| HanpaxeHue | OTKMHOYEHHbIM
Yyeckan CUrHan+wym . . 3BYKOBOTO | HOPMMPOBaHHOMY
5 Uwi, mxB curdana Uci, mkB | cpenctsom
yacToTa Ucwi, mkB auTel Ui |A2ENEHMA Han 3BYKOBOMY
oKTassbl, 'y, - | Hopmo# Kys,i AaBneHno
MKB .
Uc.npus.i, MmxB
275 0,891 0,794 0,40 0,251 56 0,01
525 0,562 0,316 0,47 0,316 32 0,01
1024 0,708 0,316 0,63 0,200 35 0,02
2025 0,355 0,200 0,29 0,251 45 0,01
4025 0,224 0,100 0,20 0,316 50 0,00
HanpskeHne HanpsxeHue HanpsaxeHue
CpenHe- | HOPMMPOBAHHOTO | HOPMWPOBAHHOTO HanpsaxeHue wyma ana
reoMeTpu- wyma ana wyma ansa HOPMWPOBaHHOTO e OTHoweHne CnosecHan
yeckan CUMMETPHUYHBIX | HECUMMETPUYHBIX | WyMa AnNA MUHKUIA “curHan/wym" | pasbopu4mBOCTb
yacToTa NMHKIT CBA3M MIMHWI CBA3N NUTaHNA oTHOWERMA Ai peun W
okTasbl, My | Uw.HoKTi, MKB | UwHokTi MkB | Uw.HoKTi MkB | cvrHan/wym,
mKB
275 0,055 1,2 151 46,336 0,000
525 0,068 1,5 74 0,068 0,216
1024 0,081 17 205 0,081 0,220 0,06
2025 0,098 24 46 0,098 0,087
4025 0,117 26 1 0,117 0,034

..............................................................................................................

PesynbraTel CU 1aTYMKOB NOKApHOW CUTHAIIM3AIUU.
N3smepenus Hanpspkenuss B kaHaie HYU ADIl mpoBoamnmuce Ha KOHTakTax
JATYUKOB B pabodyeM pekuMe U B pekuMe xojocToro xojna. [Ipu m3mepeHusix B
paboyeM pexuMe HCIOJIb30BAICA HMMHUTATOp JMHUM C HanpsbkeHuem 24 B.
N3mepenus npoBOAMINCH KaK IO CHMMETPUYHOMN, TAK U 10 HECUMMETPUYHOU CXEME.
Pe3ynbrarel n13MepeHuil npuBeACHbI B TAOIHIIAX.
Tabnuirel pe3yJbTaToB AJig pabovero pexxuma.

...............................................................................................................

---------------------------------------------------------------------------------------------------------------
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BeiBoa: Yposenb curaanoB, o0pasosannbix HY AJII, Bo Bcex BTCC

HOpMaM HpOTHBOHeﬁCTBHH COOTBETCTBYCT.

Iloanucu ucnoaHuTeIeHu

JlaGoparopHasi pabora Ne 8

Tema: «Ilouck U BoIsiBJIeHHEe HHPPAKPACHOI0 KAHAJIA YTEYKU MHPoOpManuu, ¢

NMOMOIIbI0 MHOTOQYHKIIHOHAJIBHOTO MOMCKOBOr0 npudopa «Cnaiigep» u

HUMHUTATOPA CUTHATI0B «UMP-3»».

Hean: M3yyenne kaHana yTeuku MH(pOpMALMK, CO3AaBAEMOIO 3a CYET PUMEHEHUS
CHeualbHbIX TEXHUYECKUX CPEACTB C Iepenayell nepexBaueHHOM MH(OpManuu B

UH(paKpaCHOM JHANA30HE

Teopus.

JlanHplii KaHan yTeuykd UWHGOPMAIMM CO3JaeTCsl 3a CYeT MPUMEHEHHUS
CHEIHaTbHBIX TEXHUYECKUX CPEACTB C MNepeaavei rnepexBayeHHOW WMH(GOpManuu B
uH(ppakpacHOM auana3zoHe. JlJig BISIBICHHUS KaHAJa YTEYKHM HEOOXOAMMO MPOBECTU
NOJrOTOBUTENbHBIE Meponpusatus. lIpexnae Bcero ciemyeT MNpaBUIBLHO BHIOpATh
MECTO IPOBEICHHUs NPOBEPKU, & UMEHHO TAKOE, B KOTOPOE HE INONALAar0T IPSIMBIC
COJTHEYHbIE Jy4d. B caMOM TmOMEIIEHUH HEO0OXOJUMO BBIKIIOUUTH JIAMIIbI
HAKaJIMBAHUSI M MCTOYHUKH MHTEHCHUBHOIO TEIUIOBOrO M3inydeHus. Llenecoobpas3Ho
TaK)K€ BBIKIIOYUTh, €CJIM OH UMEETC, [IBETHOM TEIeBU30p, TaK KaK JaT4UK Mpudbopa

MOXKET pearupoBaTh Ha «TEIUIbIE» TOHA N300paKEHUS.

Cneunduka uHPpPaKpaCHBIX 3aKIAOK MPEAOIpeaeaseT HeoO0XOIUMOCTh
o0ecreueHus: «IpsiMO BUANMOCTI» MEXAY MEePEAaTUNKOM 3aKIAIKUA U TPUEMHUKOM

UHPAKPACHBIX U3TyUYEHUI.
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nogcnyw M aWma 7

MK mepe maTuo keopmaimo

Orpagaakiyme
K ACTPINLMM ZAAHNA

U3 MJYEHUSL.

Yzon 6 30 zpadycob.

= Hugpakpachwt kawaa ymeyqxu
O uHopMayuy

VHMe - 3*

[lpoBepsiemoe noMewenue

Pucynok 6.2 — [louck u BbIsIBIIEHHE HH(PPAKPACHOTIO KaHaJIa yTEYKU MH(POPMALIHH, C

MOMOIIbI0 MHOTO(YHKITMOHAIBHOTO MTOMCKOBOTO Iipubopa «Craitaepy.

3amanus:

1. UByuuTh TeopeTuuecKuii MaTepual, TaHHbIN B 1abopaTopHOi padore.

2. BpIisIBUTH HaNM4Me UH(PPAKPACHOTO U3ITYUECHHUS.

3. Omnpenenutb MECTOIOJIOKEHUE 3aKJIaTHOTO TIEPEIAIOIIETO YCTPOMCTBA C
MOMOIIbIO aTTEHI0ATOPA.

[Topsinok nercTBuit:

1. Boiinute B mpoBepsieMOE MOMEIIEHHUE.
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2. Bxitounte uMHUTaTOp cUrHanoB. Mcnonb3yiite paznuunbie Buabl curHanoB (HF,
TONE, MIC) na Hecymux yacrotax ot 10 1o 10000 xI'1, vacTorax u3inydeHuss HM —
850,940, yacrorax moxynsiuu 500/1000/2000. Hesuarus 3,50,100.

3. ITlogkmrounTte Kk cooTBeTcTBYIONIEMY pazbeMy MIIII «Cnaiinep» aetexkrop
MH(paKpaCHbIX U3IIyYeHUH (pUCYHOK 6.3).

4. Bo3pMuTe MHOTO(YHKIIMOHAIBHBINA MOUCKoBOM mpubop (MIIII) «Cnaiinep» u
nepexiatounte kHomky nutaHus ¢ 0 Ha 1. Ilpubop aBTOMaTHuecku mepenieT B

COOTBETCTBYIOIIUN aJaniTEPy PEXKUM pabOTHI.

Pucynok 6.3 - Jlerektop nHGpaKpacHbIX U3TyUECHHM.

[Iprmeuanus:

l.ITogxoaum K OKHY M CTaHOBUMCS K HEMY CIHMHOM, HamnpabisieM MK-nmatumk Tak,
yToOBI M3TydeHue oT Bo3MoxkHoro MK-xyuka nonanasno B 3oHy aeiictBust UK nuona
Ha Jaryuke. EciayM CUrHaja mMNOsSIBUTCS, NPOBEPHTE €ro Ha IPUHAJICKHOCTh K

3aKJIaIHbIM YCTpOﬁCTBaM.

2. Tak PEKOMCHAYCTCA CACIATh C KaXKAbIM OKHOM B ITIOMCHICHNH, JJISI UCKIIFOUCHUA

yTeUKH MHGOPMAIIMH 110 CPEICTBAM Mepeadn Mo HH(YPaKpaCHOMY KaHaITy.

3. ITpu HEOOXOUMOCTH MOKHO MEPEKII0YATh PEXUMBI OTOOPaKEHUSI.
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Tabnuua 6.1. ITpakTuyeckas yacTh 1a00paTOPHOM pabOTHI
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3. Conepxanune oT4éTa 1 ero popma

OTy€T BBIMIONHAETCA KaXAbIM CTYJIEHTOM HHAMBUAyabHO. Pabora moimkHa
ObITh OOpMIICHA B AJIEKTPOHHOM BHJie B dopmare .doc U pacreuaTaHa Ha JIMCTaxX

dbopmara A4.

Ha TUTYJIBHOM JIMCTC YKa3bIBAIOTCA: HAMMCHOBAHHC y‘I€6HOFO YUPCKACHUS,
HaMMCHOBAHUC OUCHUILIMHBI, HA3BAHUC W HOMCEP pa6OTBI, BapHWaHT, BBIIIOJHHWII:

dbamuus, UMsi, OTYECTBO, CTYJEHTA, KypC, Tpynna, mpoBepwt: npemnoaasatens GUO.

4. Boripocsl 111 CAMOKOHTPOJISA:
1) B uém criennduka nudpakpacHbIX 3aKIAT0K?
2) Onumute MopsIOK JSHCTBUIM NP BBISIBJICHUU HHOPAKPACHOTO MU3TyUeHUs?

3) KakoB uactotnsiii quana3zon MK kanana yreuku?

JlaGopaTopHasi padora Ne9

Tema: Tema: AHaIM3 UMUTATOPOB 3aKJIAA0K HA HAJIMYHME JICKTPOHHBIX
KOMIIOHEHTOB € MOMOIIbI0 MMITYJIbCHOT'0 HEJIMHEHHOI0 JIOKaTopa
«JIOPHET-36»
Heab: n3yunTh METOAUKY paOOThI HeMMHENHOTO JokaTtopa «JIOPHET-36y,
IPUOOPECTH HABBIKU Pa0OTHI MO BISIBJICHUIO HCKYCCTBEHHBIX P-N MEPEX0JI0B
Teopus

[TpunHIMT pabOTHI HETMHEIHOTO JIOKATOPA.

B cocrtaB HenuHeitHoro nokatopa (HJI) BxoasT nepegaTunk, IpUEMHHK,
IIPUEMO-TIEPEAAIOIIAS AHTEHHAS] CUCTEMA, YCTPOMUCTBA MHINKALUU.

CriocoGHOCTH JTOKaTOpa OOHAPYKUBATh OOBEKTHI, COAEPIKAIINE IINEKTPOHHBIE
KOMIIOHEHTBI, OCHOBAaHAa Ha cienytomeM. JroOble paguo3JeKTpOHHBIE YCTPOMCTBA
(POY) cocrosaT W3 meyaTHBIX IUIAT C MPOBOJHUKAMH, KOTOPbIE MOTYT CIIYXHUTh
aHTeHHaMu. K HHM DOAKIIOYEHBl IOJYNPOBOJHUKOBBIE DJIEMEHTBI: JTHOJBI,
TPAH3UCTOPBI,  MHUKPOCXEMbI,  NPEACTABJISIOMIME  JUI1  BBICOKOYACTOTHOTO
30HIUPYIONIETO CHUTHAajla JIOKaTopa Habop HenuHeWHbIXx oTpaxarened (HO). B
pe3ynbTaTe OOJy4YeHUsT Ha OJTHUX AaHTEHHAX HABOJATCA  BBICOKOYACTOTHBIE
nepemennsie J/IC.
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Puc — cxema HelnMHENHOr0 J10KaTopa
DOneMeHTaMu C HEJUMHEWHOW BOJIBT-aMIIEPHOM  XapaKTEpUCTUKOW OHHU
npeoOpa3yroTcs B CUTHAJIbl KPAaTHBIX 4YacTOT (TapMOHMKH), MEPEeU3TydyacMbie B
MpOCTpaHCTBO. [lepensnydeHHbI CUTrHaiA IMOCTYyHaeT Ha BXOJ IIPUEMHOTO
YCTPOMCTBA JIOKATOPa, HACTPOCHHOT'O HA YaCTOThI FTAPMOHUK 2-TO WU 3-T0 NOPSAKA.

Puc — YacToTHBIN TU1aH
[To HanMM4KIO B CIIEKTPE MPUHUMAEMOTO CUTHAJIA BBICIIUX TAPMOHUK YaCTOTHI
COOCTBEHHOI'0 IepelaTuyMKa YyCTaHaBiIUBaeTcs (DaKT TPUCYTCTBUS B  30HE

30HIUPOBaHMS TH000T0 POY He3aBUCHMO OT TOTO, BKIFOUEHO OHO WJIH BBIKJITFOUEHO.
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[lomexamMu 7  HEIMHEMHOro  JIOKaTopa MOTLYT  OBbITb ~ OTPaXeHHs  OT
CONPUKACAIOLIMXCA METAUIMYECKUX IOBEpXHOCTEH. [IpM KOHTaKTe TakKuX CIOEB
BO3HUKAET IIOJYNPOBOJHHUKOBBIA HEJIMHEHHBIA JJIEMEHTE HEYCTOWYMBBIM p-n
nepexoaoM. B ¢u3uke nonynpoBoIHUKOB Takoe 00pa30BaHUE U3BECTHO KAK METall-
OKHCEJI-METAILJI, 3 BO3HUKAIOIINN d11eMeHT Ha3biBaeTcss MOM-nuon.

MOM-cTpyKTypa npeoOpa3yeT CHEKTp 30HIMPYIONICI0 CUTHAJIa B YaCTOTHBIH
CHEKTp, OTJIMYAIOLIMICA OT CHEKTpa CHUTHAJA, OTPAXKEHHOIO OT JIIEKTPOHHOTO
aneMeHTa. Paznuune o0ycnoBlIeHO BPEMEHHONM U MEXaHWYECKOW HECTaOMJIbHOCTBIO
MOM-CTpYKTYypbl U MNPOSIBISAETCS B COOTHOIIEHUN YPOBHEW KOMIIOHEHTOB CIIEKTpAa,
SBJISIOIUXCA TPOJYKTaMU HEJIMHEWHBIX MpeoOpa3oBaHUN BTOPOIO U TPETHETO
nopsiaka. VICTOUHUKOM MOMEX MOTYT CIY>KUTh U paJHoINepeNaTuuKy, padoTarolue
Ha YacTOTax, OJM3KUX WM KPaTHBIX YaCTOTE 30HIMPYIOLIErO CUTHAMIA.

['maBHOE  JTOCTOMHCTBO  HEJIMHEWHBIX  JIOKATOPOB —  CIOCOOHOCTH
0oOHapy>KMBaTh JJIEKTPOHHBIE CXE€Mbl KAaK BO BKJIIOYEHHOM, TaK WU BBIKIIFOYEHHOM
COCTOSIHMM, HEJOCTaTOK — CPABHUTEIBHO OOJIBIIOE YUCIIO «JIOXKHBIX» OOHAPYKEHUIN
€CTECTBEHHBIX HEJIMHEUHBIX oTpakaresne Tuna MOM.

Onucanue npudopa.

CBY o6Onapyxutenp MNOTynpoBOAHUKOBEIX 3ieMeHTOB «JIOPHET-36» (B
TaNbHEHIIEeM OOHApYXHUTENb) TMPEAHA3HAYCH JJIsi TIOMCKAa U OOHApyKeHUs
AJIEKTPOHHBIX YCTPOMCTB, HAXOMAIIUXCS KaK B aKTUBHOM, TaK U B BBIKJIIOUCHHOM
COCTOSIHHH.

Pabora oOHapyxuTels OCHOBaHa Ha CBOWMCTBE MOJYNPOBOJIHUKOBBIX
AJIEMEHTOB TNEpeu3IyyaTh BTOPYI0 W TPEThIO TAPMOHHUKU TMpU OOJYYEHHH UX
sogaupytommum CBY curnanom.

MakcuManbHbIA OTKJIUK OT MOJYIPOBOJIHUKOBBIX 3JIEMEHTOB HCKYCCTBEHHOTO
POUCXOXKJICHUs HAOIIOJAeTCsl Ha BTOPOM TapMOHHUKE 30HIMPYIONIEr0 CUTrHaia. A
npu OOJYYEHUH OKHCHBIX IUIEHOK €CTECTBEHHOTO MPOUCXOKICHUS, MaKCUMYyM
OTKJIMIKA TIPUXOAUTCS Ha TPETHIO TAPMOHHKY 30HIUPYIOIIETO CUTHAIA.

OOHapyXUTENb TO3BOJIIET TMPOBOAWTH AaHAIU3 OTKJIMKOB O0O0TydaeMbIX
00BEKTOB, KaK M0 BTOPO, TaK U MO TPEThEl TapMOHUKAM 30HAMPYIOIIETO CUTHAaA,
YTO JAa€T BO3MOXKHOCTh HAJIEKHO HIACHTHU(PHUIMPOBATH 3JCKTPOHHBIE yCTPOMCTBA U
€CTECTBEHHBIE OKHCHBIE MTOJIYITPOBOJHUKH.

OOGHapyxuTeb aBTOMATHYECKW HAXOJUT HAWIYUYIIMH 4YacCTOTHBIM KaHal
npueMa, CBOOOJHBIM OT TOMEX, YTO TMO3BOJsIET paboTarh ¢ MPUOOPOM JlaxKke B
CJIOHOM 53JIEKTpOMarHuTHOW oOcTtaHoBKe. [lpumenennas uudpoas oOpaboTka
JEMOIyTUPOBAHHOT O CUTHAJA, MO3BOJISIET HOJIYYUTh MaKCHUMAaJIbHYIO
YyBCTBUTEJIBHOCTb.

[Ipumenenue  mapaboOMWYECKOM  aHTEHHbI,  oOjajaroniel  OOJBIIUM
kodhdummentom ycunenus (20 a1b Ha wacrore 3600MI'1) MO3BOIUIO YBEIHYUTH
JNANbHOCTh OOHAPY’KEHUS HEJIMHEWHBIX JJIEMEHTOB U O0ECHEYUTh HUX TOUYHYIO
JIOKaNM3aIuio B mpoctpaHcTBe. g yno0cTBa omeparopa 0OHAPYKHUTENb CHAOXKEH
Ja3epoM, MOACBEYMBAIOIIMM MECTO, HA KOTOPOE HalpaBiieHa aHTEHHA.

161



B oOHapyxuTene mpeIyCMOTPEHBI IBa BHJIA U3Ty4aeMbIX CUTHAJIOB:
- UMITYJIbCHAsI MOAYJISILIMS HECYIIEH 4acTOThl cO CKBaKHOCTHIO 160 (Pulse).
- UMIYJIbCHAsE MOYJISIIIMS HECYIIeH YacTOThI cO CKBaXXHOCTHIO 20 (CW).

OoparuTs BHUMaHUE!

1. Tlepen skcmmyartanueit HEOOX0IUMO BHUMATEILHO O3HAKOMHUTHCS C
pyKoBOICTBOM Mosb30Batesss CBY oOHapyXuUTeNs MoIypOBOIHUKOBBIX
anemMeHTOB «JlopHeT-36».

2. O3HaKOMUTHCS C MPABWIAMH TEXHUKH 0€30MacHOCTH B 1.5 PykoBocTBa

ITOJIB30BATECIIA.

3. O3HaKOMHTHCS C TOKYMEHTOM «MeToAbl ITOMCKA AIEKTPOHHBIX YCTPOKCTB
nepexsara UHPOpPMalUU C UCIIOJIb30BAHUEM HEIMHEIHBIX JIOKATOPOB U

PEHTI€HOBCKHUX KOMILIIEKCOBY.
Texnuka bBe3zonmacHocTn
* He HanpapisTh J1y4 B rJ1asa.
* He nomanars nox Bo3zaeiicTBre nprubopa caMomy.

*  YIanuTh Ha MAKCUMAJIBHOE PACCTOSHUE BCE JIEKTPOHHBIE YCTPOUCTBA

OT oreparopa.

» bezomacHoe paccrostaue 6omee 1,5 MeTpa, B 30HE HalpaBJICHUS JIyda.

* Cparb TeXHUKY 0€30MaCHOCTHU U MpaBUJjIa BHIMOJHEHUS PaOOTHI.
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[Mpuemo-
nepeaaoLnii
aHTeHHBI 010K

CeeroanoaHble HHAHKATOpPLL

Pyuka ¢
My1bTOM
yipasieHus

Brikmouareinn
MHTAHHA

3apsianoe yerpoiictso
[pHEMO-Nepeaoero
onoka (3V1)

Puc.1.
Brewunuii Buj1 obHapykuTens W ero sapsaxoe yerpoiicrso (3Y1).

Yposeus 2 lapmoumzuj

MowmnocTts
nepejaarduka

YpoBeHsb 3 rapMOHHUKH j

Puc. 3.
CeeToauo/IHble HHAHKATOPbI
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| Knonka nepesioyenns
NPOCAYIIMBAHKS OTKIHKA
1o 2 WK 3 rapMOHHKH

10,11 Knonks
peryasTopa rpoMKocTi

2 Knonka nepekiodenns
NPOCHYIHBAHHA HA
II‘EJ’“:@O“'!I HIH JJHHAMHK

3 Knonka nepexiiodenns
pexusor PULSE wn

CW _ )
L 8,9 Knonkn ynpasienns
MOLIHOCTRIO
4 Knonka skmovenns nepeaTHHKa p
nepesaTHnKa
— 12. Kuonxka extbopa N
pediMa’PerVIHPOBEH
MOMHOCTH )
5 HNenmronniii —
BLIK/IHOYATEb MHTAHHA 7 Knonka ynpasjiesus
(A1) A aﬁel_lma-r“mh!
PHEMHHKOB
Ry

6 Muankarop arrenioaropa
NPHEMHHKOB

Puc. 3

PexoMeHaaIuM 110 MOUCKY.
1. YOparh, 1m0 BO3MOHOCTH, M3 KOHTPOJUPYEMOIO MOMEIICHHS, HMEIOIINECs
IEKTPOHHBIE ycTpoicTBa. Ecnm 3Toro caenat Henb3d, TO 00cienoBaHHE
HEOOXOAMMO BECTHU MPY NOHWKEHHOW MOIIHOCTH U3TyUEHUSI.

2. YCTaHOBUTH MaKCUMaJIbHYIO BBIXOJHYIO MOIIIHOCTb M OJIMH U3 PEXKUMOB PaOOThI
IIPUEMHHKA.

3. C moMotiplo MATHA OT Jia3epa HApPaBUTh AHTCHHY Ha 00CIIeTyeMyI0 TOBEPXHOCTb.
[InaBHO mepemermias MATHO Ja3epa MO OOCIeAyeMON MOBEPXHOCTH, UM H3MEHSSA
OpPHMEHTAIMI0 AHTEHHbl BHU3yaJlbHO MO HWHIUKATOPY MPOAHAIU3UPOBATH XaPAKTEP
WU3MEHEHHUS] IPUHUMAEMOTr0 CUTHAJIA 110 BTOPOM U TPEThEH TapMOHUKAM.

4. Ananu3 ypoBHEW MPUHUMAEMOTO OTPAKEHHOTO CUTHAJIa MO BTOPOM U TpeThel
TapMOHHUKAM OCYIIECTBIISIETCS 10 KOJUYECTBY 3a)KCHHBIX CBETOIUOJOB Ha
COOTBETCTBYIOIIECH MHANKATOPHOH IIKajie, TaK M MO YacTOTE IMIECTYKOB B JUHAMHUKE
WK B TenedoHax.
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5. VYpanure aHTEHHBIH OJIOK OT HCCIEAYeMOW IOBEPXHOCTH WM YMEHBLIUTE
BBIXOJHYI0 MOIIHOCTb M ITOBTOPUTE M3MEPEHUS, U3JIOKECHHBIC B II. 7.4. HacTOsALIEH
UHCTpYKIMH. [ Gojiee TOUHOW JIOKAIU3alUU U 3aIIUThl IPUEMHBIX YCTPOUCTB OT

IMOMCX MOKXHO YMCHBHIUTb YYBCTBUTCIIBHOCTbL INPHUEMHHUKOB C IIOMOINBIO KHOIIKH
ATT.

6. Ilpu oOHapy>XEHUH HMCKYCCTBEHHOIO p-h Mepexojia, Kak MpaBUIIO0, HAOIIOJaeTCs
YCTOMYMBOE CBEYEHUE CBETOAMOJIOB HMHAMKATOpAa IO BTOPOW TapMOHUKE
oTpaxxeHHOTo curHaia. [Ipyu NMpoCcTyKMBaHUU MPEANOIAraeMoro MecTa HaxOKJIEHUs
p-n nepexojia, NoKa3aHus CBETOIUOI0B HE U3MEHSIOTCS.

7. Ilpu oOHapy»XeHUU ECTECTBEHHOTO p-n Tepexoia, HaOII0JaeTCs yCTOWYUBOE
CBEUYEHHUE CBETOJIMOJIOB MHIUKATOPOB MO TPETHEN rapMOHUKE OTPAKEHHOTO CUTHAJA.
[Ipy WHTEHCMBHOM MNOCTYKMBaHMHM II0 HCCIEAYEMOW NOBEPXHOCTH ITOKA3aHUSA
WHJMKATOPOB 10 TPEThEU TrAPMOHUKE, KaK MPABUII0, U3MEHSIOTCS.

Hpez[noxceHHaﬂ MCTOAHMKA ITOUCKA HC OTPaXKaCT BCCX HIOAHCOB, BOGHUKAIOIIHUX B
KOHKPCTHBIX CiIy4dasax, U HOCUT peKOMeHI[aTeHBHBIﬁ XapakTep.

Iopsiiok BHINOJHEHUS PAdOTHI
1-# hTan
1. [ToaroroButh paboyee MecTo. Y CTaHOBUTH 0O0OOPYI0BAHUE COTIIACHO
CXeMHI 1.

Pucynox 1 - Cxema pacrnioyioxkeHusi 000py0BaHUS I IPOBEIACHUS

HCCICAO0BaHHUA
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. -MMIIICHB;

<= - PacCTOSIHHE MEXAY CTEHOW U HEIMHEHHBIM JIoKaTopoM «JlopHeT 36»;

@ - HaIpaBJICHUE U3MEHEHUS yriia noBopota ot 0 10 360°.

2. Bxtounts npubop coriiacHo PykoBoACTBY Moib30BaTENs

- BKJIFOUHTH J[BMIKKOBBIN BBIKIIIOUATEh TUTAHUS (5)
- BKJIFOYUTh KHOMIKY BKJIIOUEHUS nepenarduka (4).

3. Brorounts pesxxum Pyunoit/Asto (12).

4. [IpousBecTu MpoBEPKY HA OTCYTCTBHE HAIMYUS TOMEX JJIsl YCTaHOBKH
MUIIEHHU.

3. Y CTaHOBUTH MULICHb.

6. [IpoBecTu 3aMepbl MOIITHOCTH BTOPOl TAPMOHUKH Yepe3 KaxKIble S-

10rpan nns pexxumoB Pyunoii/ABTo. PaccTosiHre OT MUIIICHU:

— Jns nepsout noarpynnsl: 0,5Mm;
— Jlyist BTOpOM MOArpymmsl: 1m;
— Jlus Tpetbeit moarpynnsl: 1,5M.
7. 3anectu nanubie B Tabnuiy 1, cM. mpuiioxkeHue.

8. B momsApHBIX KOOpAMHATAaX IIOCTPOUTH  KPYIrOBYIO  JIHarpaMmy
MOIIHOCTh U3TyYEeHUs] U MOIIHOCTh Npuema 2-i rapmoHuku (nb). s nmoctpoenus

nuarpamm ucnoas3oBath [10 OfficeExcel.

9. Cnenatb BeIBOEI.

2-ii yTam:
10. CoOpatb cxeMy yCTaHOBKH KakK MOKa3aHO Ha pucC 5.

11.  Bxmtouuts npubop corsiacHo PykoBoACTBY MOIb30BaTENS
12. - BKIOUUTH [IBMIKKOBBIN BBIKITIOUATEh MUTAHUS (5)

13. - BKIIIOUHUTH KHOIIKY BKJIFOUCHUS TiepeaaTunka (4)
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14. IIpowusBecTH NPOBEPKY HA OTCYTCTBUE HATMYMS MOMEX JJISI YCTAHOBKHU
MUILIEHEMH.

Paccroanwe ot
MHLEHER 00
nokatopa =60 cm.

Pucynoxk 5 — Cxema ycTaHOBKH (BUJ C3a/1H).

15. TIlpoectu paboty coriiacHo PykoBoACTBY MOJIb30BaTENSl U MHCTPYKIIUU

«Pexomenmanum no IIOUCKY».

16. Ilepeiitu B pexxum ABTO.
17.  OOGHapy>KUTb IIEKTPOHHOE YCTPONCTBO B 5 MUIIICHSX.

18. IIpousBecTu HaeHTU(HUKAIIUIO OOHAPYKECHHBIX YCTPONCTB U 3aITOJTHUTH
Tadauity 2.

3ananme k padore

1. IlpoBectn usmepenus no srany 1. [focTpouTs KpyroByto auarpamMmy
HaIpaBJIEHHOCTH (B MOJSIPHBIX KOOPAMHATAX) U3JTyUYEHUsI HEJIMHEHHOTO JIOKaTopa
«Jlopuert 36».

2. IIpoBecTH aHAJIN3 UMUTATOPOB 3aKJIAJIOK HA HAJIMYKE 3IEKTPOHHBIX KOMIIOHEHTOB
C TIOMOLIBIO UMITYJIbCHOTO HEJIMHEUHOTO JokaTopa «JIOPHET-36».

Pe3ynbTaThl aHanu3a 3aHECTH B Ta0IuUIly (IpUIIOXKEHUE, Ta0. 2).
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3. CoenaThb BBIBOJIBI.
4. OTBETUTH HA BOIPOCHI.

KoHTpoJbHBIE BONIPOCHI:

1) Ha uém ocHoBana pabota ooHapyxutens «Jlopuer 36»?

2) Ha kaxoii rapMoHHKe HA0JII0AA€TCs] YCTOMYMBOE CBEUCHHUE CBETOIMO/IOB
CTOJIONA, CUTHATTU3UPYIOIIETO O MPUEMEe OTPAKEHHOTO CUTHAJIA TIPU OOHAPYKEHUN
AJIIEKTPOHHOTO yCTpOucTBa?

3) JlaitTe MOHSITHE CKBAXKHOCTH.
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[MTPUJIOXXEHM A

Ta6muma 1. [{uarpamma «Jlopuet 36»

VYron MomtHocTb IIpuem 2-i CKBa)XHOCTH Pexum Paccrosnue
Ne IIOBOpOTa HA3ITy4CHUS TrapMOHHKHU ABTO/Py4HoOii U3MEPEHUS
/0 0 - 360° s b 160/20 oM

1 0

2 5

3 10
4 15
5 20
6 30
7 40
8 50
9 60
10 70
11 80
12 90
13 100
14 110
15 120
16 130
17 150
18 170
19 180
20 190
21 200
22 210
23 220
24 240
25 260
26 280
27 290
28 300
29 310
30 320
31 330
32 335
33 340
34 345
35 350
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36 355
Ta6mumna 2. Tect mummeneit «JIopuer 36»
Ne Pexum CkBaxxHOCTh | MomHoCTh [Ipuem Paccrosinue DIIEKTPOHHBIN (OF) ¥
MHUIIIE W3ITyYECHUS TapMOHUK HU3MEpPEHHS KOMITOHEHT
HU ABT/ 2/3
Pyunoii 160/20 nb nb cM (Bepcus) Ha /Het

1

2

3

4

5

IIpunoxenue 1

Kanubposka Mukpodona.

Jlnst mpoBeneHust kanuOpoBku wMukpodpon 1 (Bxox 1) momkeH ObITH
MOJKIIIOYEH K mrymomepy. @usnvecku cucrema «lllenor» momkHa OBITH MepeBeeHa
B PEXKHUM PYYHOTO YIIPABJICHHUS.

Pexwum pydnoro ynpasneHus cucremont «lllenmor», kpome KaauOpOBKH, MOKET
WCTIONB30BAThCS JIUISI TIPOBEJCHUSI M3MEPEHUN B PYYHOM PEKHUME U IS TIPOBEPKHU
paboTOCTIOCOOHOCTH CUCTEMBI.

BriroueHne ©  mepeBOJ  CHCTEMBI B PEXHM PYYHOTO  YIIPaBJICHUS
OCYIIECTBISICTCS CIEAYIOMIUM 00pa3oM:

1)  OcymecTtBasieTcss COOpKa CUCTEMbI B COOTBETCTBUM C pUC.21.
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Puc. 21. Cbopka cucteMsbl JiIsl MPOBEACHUS KaTUOPOBKU

2) BxiarounTh pabouyro yKIAIKy U ITyMOMED.

3) 3amyctuth mnporpammHoe obOecneuenue «lllenor-UuTepdeiicy. 3amyck
nporpammbl  «Illenor-UHTepderic» BBIMONHIETCS aHATOTUYHO 3aIyCKy JIH0OOTro
npunoxkeHuto Windows ImIeTYKoM JIeBOM KHOMNKM MBIIIM 1O TO3ULUU 3TOU
nporpammel. B cinyuyae koppekTHoro 3amycka nporpammbl «lllenor-MuaTepdeiic» na
9KpaH BBIBOJIMTCS €€ TJIAaBHOE OKHO (puc. 22).

4) YcraHOBUTH MapaMeTpbl COEIUHEHHSI ¢ IIyMOMEpPOM. i1 3TOro B INIABHOM
OKHE KJIMKHYTh TPEThIO clieBa KHOMKY «IlapaMeTpsbl coequHeHns ¢ LIyMOMEpPOM U
KOHTPOJIbHOI TOUKW». B oTKphIBIIEMCs OkHE « HadaibHbIe YCTAHOBKHW» B 110JI€

«Bb100p mymomepay (puc.23) yoeauthes, uTo dar BeiOOpa rymomepa

YCTAHOBIJICH Ha 3a/ITaHHOM ITYMOMCPC.
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o WENOT - Mure pepesic v3.1.2 6]

¥npaenedye vamepenyany  [apaMetpel  [Nomows O NporpamMe

Puc. 22. I'naBHOe pabouee okHO nporpammel «l1lernot — MuaTepdeiicy

5) YcranoButh napamerpsl coeauHenus [I9BM u mymomepa.

6) BBectu moBepouHble JaHHBIE MUKPO(QOHOB U akcenepomerpa. [[ns aroro
KJIMKHYTh Ha KHOIKe «KanuOpoBka» B okHe « HayajibHBIE YCTAHOBKH», IPU 3TOM
NOSIBUTCS OKHO BBOJIa MOBEPOYHBIX NaHHBIX (puc.29). M3 moBepodyHON TaOIMIIbI
3aHECTH JIaHHbIE B COOTBETCTBYIOIIME OKHA, KIMKHYTh Ha KHOoNKax «IlepeBox a0 B
MB/Ila», «Pacuer mompaBku Mjis akceaepomerpa» u «OKy». [Ins BcTymienus
BBEJICHHBIX B 3TOM OKHE [TapaMETPOB B CUITy HEOOXOUMO KIMKHYTh HAa KHOIIKE
«IIpumennts» B okHe «HauyajabHble ycTaHOBKH». Mukpodon 1 HeoOxoammo
IIOMETUTL U B JaJbLHEHIIEM HCIOAb30BaTh €ro Toiabko kak MUKPO®OH 1. Brox
MOBEPOYHBIX JAHHBIX MPOBOAUTCS OJHOKPATHO W JOJDKEH OBbITh IMOBTOPEH NpHU
3aMeHe  MUKpodOHOB  (akceinepoMerpa) WIM NpU  3aMEHE  KOMIIbIOTEpa

(mporpaMMHOTO 0O€CTICUCHNS ).
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MoBepoyHBIE 4aHHEIE MoBepouHBIE LaHHbE MNoeepa4Heie AaHHbE PacuyetHan
rMkpogoHa 1 PAMKkpOGOHS 2 SKCENEPORETPS norpaek.a

B £ MNa ab B/ a ab B /g

1250y 10115 |-27.0 [1096.4 | |-26.8 128 fo D.SS
5oy [10232 [273 [110a1" |28 sor 0 0.00
soory 10351 [276 [t12z0 [2s2 gory 0 0.00
1000y 10471 [277 [1135.0" [26.2 imore 0 0.00
anoory 10592 [275 [11481" [26:2 aoory [0 0.00
sooory (10715 [278 [11614" [268 aooary [0 0.00
B0D0ry [10833 |25 [1174.9  [-25.0 Booory [0 0.00

Mepeeson Ak & mB/Ma | Pacyet nonpagky oA akcen - pa

FA_PROJECT 200845 hepot A CST_4_08\calibration, val

7
-}

Beog noeep.aaHHel ana 1/3-0kTaE.cnekTpa | o 0K |

Puc. 29. OxHO BBOA MOBEPOYHBIX TAHHBIX

7) Ilepeiitu B py4yHOil pexxum padoOThL. {151 3TOro HEOOXOAMMO KIMKHYTh Ha
kHomke «TecT koMMyTaTopa) B ri1aBHOM pabodem okHe. [Ipy 3TOM MOSBUTCS OKHO
«Tect kommyTaTopa» (puc. 30). [Tone «lllemoT» okHa «TecT KoMMyTaTOpa)
MpeHa3HAYCHO I ynpasieHus cucteMon «lllernor» B pyuynom pexume.

8) Bxmounts KHOTIKY «1 KaHaM - BKIIIOYaeT/BeIKIIIOYaeT «Bxox 1» paboueit
YKITQJIKH.

9) YcranoButh ¢uar «ICP-nuTanme» B HIWKHEM TIPaBOM YIIy OKHA
«HavanbHble YCTAaHOBKH» WIH OKHa «TecT KOMMyTaropa» BKIIOYAET UCTOYHUK
[CP-niutanus u3MepUTENBHBIX TaTYMKOB padoueit yknanku cucteMbl «lllemot». [lpu
HAJIMYUU JAaHHOTO (pyiara mpu OTKPHITHH OKHA «TecT KOMMYTaTOpa» aKTUBUPYETCS
1oJjioca BpeMeHu 3aepKku. Heo0XoIuMo BBIKAATH BpeMs, ITOKA MOJI0Ca MOTHOCTHIO
He 3anoiHuTcs. JlaHHOe BpeMsi HEoOXOIMMO JUIsi HAKOIUIEHUS HEoOXOJUMOro

pabouero ypoBHS 3apsijia U3MEPUTEIbHbBIX JaTUUKOB.
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4 TecT KoMMyTaTopa ] El

—""lllenor™
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1 kanan @

2 KaHan @ Copoc |

FEHEpaTOp LWyra @

V¥ ICP-nuraHme: soue.

=L 15
ANENNENENENENEED 250 OO0 1K 2K 4K

~ FeHepaTop CMHYCOMAANLHBIX CHIHANOE HA 3BYKOBOMA KapTe

CrHuc | [1naeHBIA TOH | £ YacToThl I

F=1000Ty —3BEYK

| J * [MocToAHHBIR

o T Il:l  On/Off

Brn

Puc. 30. Okno «Tect kommyTaropa»

10) Ha mymomepe Haxartsb knaBuiry « TOOLS» (MucTtpymenTtapuid). [lpu
ATOM Ha ’KpaHe mymMmomepa (puc.31) nosiBUTCS OTHOUMEHHOE MEHIO.

11) VYmopasnstonumMuy KiaBUIIaMA HEOOXOAMMO MEPEBECTU TOPU30HTATIBHBIH
kypcop Ha onuuio «CALIBRATION» (Kanu6poBka).

12) Haxatp knaBuiry» «BnpaBo» (puc.32), yToObl BOMTH B MEHIO

KanmuOpoBku (puc. 33,34):
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Puc. 31. BHewmnui Buj Puc. 32. KnaBumu nmrymomepa
nrymomepa

Calibration

Clock/”Timer
Memory
Lock

Tools h

Calibration
Clock/”Timexr
Memoiry

Lock

Puc. 33.
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Calibration
Check
Change
Cal Level
( 94.088)>
Calibratoxr S/N

Calibration

Change
Cal Level
{ 94.008)

Calibrator S/N
Puc.34.

13) Ha kanuOpatope ycTaHOBUTD MEPEKIIoUaTeNb B MOJIOKEHHE «9410%.

14) VY6emutbcsi, 4TO YPOBEHB, CO37aBAEMBbIl KaaTuOpPaTOpOM, COOTBETCTBYET
sHaueHuto ommmn «CAL LEVEL» (ypoenp kamuOpatopa). Ilpu HEoOXomumocTu
3TO 3HaUYeHUE penakTupyercs. st aToro Kkypcop ycranasinupaercst Ha onmuio « CAL
LEVEL» (puc. 34) u xnasumeit «BIIPABO» mymoMep mepeBOIUTCS B PEKUM
penaktupoBaHus (puc. 35). YpapiasionuMy KIaBUIIaMHA YCTaHABIUBAIOTCS HYKHbIE

3HAa4YCHHUAI.

Calibration
Cal Level

9. 6o

Puc. 35

15) IlepeBectu mymomep B pexkum « CHECK» (KoHTpo:s).

16) BxiatouuTh KanubpaTop HakaTueM Ha KHOIIKY 1 (puc 36).
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Puc. 36.

17) Ha mymomepe Haxath kinaBuiny «OK». [Tocne npoBeaeHus nusmepeHui
npubop TOJDKEH MOKa3aTh YPOBEHB 3BYyKa «9410». Eciu aToro He mpousomwio (puc.
37), To HEOOXOAUMO OIATh BKIIOUHUTH KaluOpaTop, 3aTeM KJIABUILAMU BBIIETUTH
ommuio «Change» (M3menutp) kanmuOpoBky. [locne naxkatusa kinaBumu «OK»
npubop mepeusieT B pexuM KainuOpOBKH, B MPOIECCE KOTOPOro OH CHayaia
IPOBEPSAET, HACKOJIBKO CTA0WJIEH YPOBEHb KalMOpPOBOYHOIO CHUTHala, a 3aTeM
ABTOMATUYECKM HACTPAMBAETCS TaK, 4YTOOBl H3MEpPSAEMOE 3HAYEHUE PABHSIOCH

BBEJICHHOMY KaJquOpoBOUYHOMY ypoBHIO 94 110 (puc. 38).

Calibration

Calibrator 57N

Calibration k[
Checld
93.1# -0.9
Stable

Puc.37
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Calibration |

Check
Cal Level

¢ 94_080G8)>
Calibrator S5-MN

Puc. 38
18) OK, noxnaaThcs 3aBeplICHUS] U3MEHEHUH.

Ha stom mporiecc kamnOpoBku 3akaHuuBaeTcs. Heo6X0 Mo MOMHUTB, YTO

KaJIMOpOBKY HEOOXOMMO MPOBOAUTH MEpe]] KaXKI0l cepuel n3MEepeHUH.
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Ipunoxenue 2
1) OTHOIIEHNE CUTHAI/IIIYM 7Sl YPOBHS A:
2501 -5;
500T1: -10;
1000T 1 -13;
2000w -16;
4000I'm: -21.

2) OTHOILIIEHHUE CUTHAI/TIIYM JIJ1s1 ypOBHS B:
e 250I'm: -2;

500I';: -7;

10001 -12;

200011 -14;

40000 w: -18.

3) OtHoweHnue curHai/mym ais yposas C:
2501 m: -2;

500I';: -5;

1000I'a: -9;

2000 : -10;

4000T'm: -13.
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