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BBEJIEHUE

HEJIb U 3AJAYU OCBOEHUSA JUCIHUITJIMHBbI

Henpto u3ydeHHUs TUCHUIUIMHBI «3amuTa WHGOPMAIMU OT YTEUKH MO TEXHUYECKUM KaHaIamy»
saBiseTcs  ¢GopMupoBaHue Habopa OOMICKYJIbTYpHBIX H MPO(ECCHOHATBHBIX KOMIICTCHIIUN
Oynymero OakanmaBpa mo HampasieHuio moarotoBku 10.03.01 Mudopmanmonnas 6e30mMacHOCTD.
dopmupyemMble B paMKax  JUCHUIUIMHBI ~ KOMIETEHIIMH  CIIOCOOCTBYIOT  PELICHHIO
npodeccHoHANBHBIX 3a/lad MO 3amuTe WHPOPMAlMU OT YTEYKH MO TEeXHMYECKUM KaHallaM Ha
oObekTax HMH(pOpMATH3AMK W B BBHIICICHHBIX IMOMEIICHHUSX, a TaKkkKe NpuoOpeTeHne Habopa
OOIIEKYIBTYpPHBIX W  OOMENpPOPECCHOHAIBHBIX ~ KOMIIETCHIIMM Oyaymiero OakamaBpa 1O
HarnpasieHuto moaroroBku 10.03.01 Mudopmarnmonnas 6€30macHOCTb.

2. HamMeHoBaHuUe 1a00pPaTOPHBIX 3aHATHI
No Tembl | HanmmeHoBaHME TeM IUCHMIUIMHBI, HX KpaTkoe | OObeM yacoB N3 Hux
JTUCITATLIT coJIepKaHue MpaKkTUYecKas
WHBI MOATOTOBKA,
4acoB

6 cemecTp
1 JlabopaTtopHas pabora 1. MccnenoBanue
CUTHAJIbHBIX JIEMAaCKUPYIOIINX MPU3HAKOB 2
PaIMO3JICKTPOHHBIX CPEJICTB.

2 JlaGopatopHas paborta 2. MccnenoBanue
VCTOYHHUKOB OTTACHBIX CUTHAJIOB

3 JlaGopatopHas pabota 3. MonenupoBaHue u
HCCleI0BaHNE TEXHUYECKUX KaHaJIOB YTEUKH
nH(pOpMaIUY, BOHUKAIOIIUX 32 CUET 2
MOOOYHBIX MEKTPOMArHUTHBIX U3TYyUYEHUH U
HABOJIOK

4 JlabGopaTtopHas paborta 4. CriennaibHO
CO3/1aBacMbl€ PaJANO3JICKTPOHHBIE 2
TEXHUYECKHE KaHaJbl YTeUKU HHGOpMAIIUU

5 JlaboparopHas pabota 5. CriocoObl U cpeacTBa
repexBaTa peueBoi nH(popManuu, 2
nepegaBaeMoil o KaHajlaM CBSI3H

6 JlaboparopHas pabota 6. MccnenoBanue
CHOCO0OB U TPUHIIUIIOB TIOCTPOCHUS M pabOTHI
TEXHUYECKUX CPEACTB MOACTYIINBAHUS
aKyCTHYECKOH (peueBoii) nHbOpMaIIu

7 JlaGopaTtopHas pabota 7. MccienoBanue
aKyCTHYECKOTO KaHajla yTeuKd HHPOpMaInH,
C03/1aBa€MOT0 CIIOCOOOM BBICOKOYACTOTHOTO
HaBS3bIBAHHUSI

8 JlaGopatopHas pabota 8. MeTopl, criocoObl 1
CpeZACTBa 3alIMTHI MHPOPMAIIUU OT YTEUKH 32
c4eT MOOOYHBIX AIEKTPOMATHUTHBIX
HU3JTyYSHUHN 1 HaBOJIOK.

9 JlaboparopHas pabota 9. Meroapl, ciocoObI U
cpeactBa 3ammThl  uHGopmaruu or  1.50
MacTep-KJIacC U JIp. YTEUKH 3a cueT MOOOYHBIX
JIEKTPOMATrHUTHBIX U3TYYCHUN M HABOJIOK.

10 Jlaboparopuass pabora 10. WccnemoBanue
MPUHILIMIIOB TIOCTPOEHUS U PAabOTHI CPEACTB 2
(dbunpTpauu HHPOPMAITMOHHBIX CUTHAJIOB




11 JlaGopatopnass pabora 11. HccnenoBanue
MPUHIUIIOB HOCTPOCHHMS U paboThI
TEHEepaToOpoB IIyMa IS JHEPreTUYecKOro
ckpeitusg [IIDMUH

12 Jlaboparopnass pabora 12. HccnenoBaHue
3BYKOITOTJIAIIAIOIINX XapaKTEePUCTHK
MaTepuraioB, IMPUMCHSACMBIX JIIs
3BYKOM3OJISILIMY BBLACICHHBIX TOMEIICHUI

13 JlabopaTopnas  pab6ora  13.  IIpuHIUIEBI
MOCTPOeHWsI W paboOThl  MPOrpaMMHO-
arrnapaTHbIX KOMIIJICKCOB ITOMCKa YCTpOI\/JICTB
HETJIACHOTO cheMa HH(POpMAIHU

14 Jlaboparopuass pabora 14. HWccnenoBanue
INPUHIUIIOB TOCTPOCHUS U PabOThHl CPENCTB
BBIABJICHU S SJICKTPOHHBIX YCTpOI\/'ICTB
nepexsara HHGpOpMaLuu

15 JlaGopaTopHass paborta 15. Pacdyer u oreHka
3alUIICHHOCTH TEXHUYECKUX CPEICTB OT
yTeuku nHdopmarmu 3a cuet [IDMUH

16 Jlaboparopnass pabora 16. HWccnemnoanue,
pacueT M OlleHKa 3aIIUIICHHOCTH BBIJICIICHHOTO
MIOMEIIEHHUS OT YTEUKH PeueBOi MHPOpMAIUN

17 JlaGopaTopHas pabora 17. Opranuzanus
3amUTel  MHPOpMAIUM  OT  YTEUKH IO
TEXHUYECKMM  KaHajaM  Ha  OOBEKTax
nH(pOpMaTH3AMHI

18 JlaGopaTopHas  pabora 18.  Atrecranus
00BEKTOB MH(OPMATH3AIUHU 10 TPEOOBAHUSIM 2
0e30ImacHOCTH HH(pOopMaIuu

HToro 3a 6 cemecTp 32

Hroro 32

CTPYKTYPA U COJAEP)KAHUE JIABOPATOPHBIX 3AHATHUIA

JIABOPATOPHBIE PABOTbI

JIABOPATOPHBIE PABOTBI Ne 1-3

TemaNel MHCCIEJOBAHUE AKYCTHYECKOI'O KAHAJIA YTEYUKHA
NHPOPMAILIMU, CO3JABAEMOI'O CIIOCOBOM
BBICOKOYACTOTHOI'O HABA3BIBAHUA

Bpems — 6 yacos.

YUYEBHBIE BOITPOCBI:

1. MoaeanpoBaHue M UCCJIEI0OBAHNE MPOLECCA MAPAZUTHOM
(HECAHKIIHOHUPOBAHHOI) MOXYJISIIIUUA (MHTEPMOIYJISIIIMHA).
MoaeaupoBaHue U UCCJIeJ0BAHNE IPUHIIAIIOB JAEHCTBHS CPEICTB

BBICOKOYAaCTOTHOI'O HABA3bIBAHUA.



COJEPXKAHUE JJABOPATOPHOM PABOTbI

BBoanas yacrtnb

Opaum U3 crocoboB A0OBIBaHUS peueBOM MHGOPMAINH, ITUPKYJIUPYIONICH B
BBIZICJICHHOM TIOMEIIECHUH, SBIACTCS TPUMEHEHHE CPEICTB BBICOKOYACTOTHOTO
HABS3bIBAHUS, TO3BOJLIIONIUX O0ECHeUYnTh CheM HH(OpMaAIuu 1o TeaehOHHBIM
JUHUSM TP TIOJIOKEHHONW MUKpOTenedOHHOU TpyOKe TeneOoHHOTO anmapara.

X0/Ie JaHHOW sabopaTopHOM pabOThl MPOBOAUTCS MOJCIUPOBAHUE U
WCCJICIOBAaHME TPOIIecca Mapa3uTHOW (HeCAaHKIIMOHUPOBAHHOM) MOYJISIIIAH, a TAKKE
MIPUHITUTIOB JICUCTBUS CPEJICTB BHICOKOYACTOTHOTO HABSI3bIBAHUA.

BOITPOCHI, NOAJEXAINUE UCCJIEAOBAHUIO

MoaeupoBaHue U UCCJIEI0OBAHKE NPOLIECCA MAPA3UTHOMN
(HECAHKIIMOHUPOBAHHOI) MOAYJIAUNMN (MHTEPMOIYJISILINHN)

Kpartkue TeopeTnyeckue Uiy CipaBoOYHO-UHGOPMANMOHHbIE MATEPHUAJIbI

JoObiBanue pedeBoil MH(OpPMALMKM MYTEM BBICOKOYACTOTHOTO HAaBSI3bIBAHUS
JOCTUTAETCS C TOMOIIBI0 MOJIYJISIIUM BHEIIHUX BBICOKOYACTOTHBIX PAAUO— WU
ANEKTPUYECKOTO CHUTHAJIOB TMEPBUYHBIM JJECKTPUUECKUM CUTHAJIOM, HECYIIUM
pedyeByto wuHbpopmanuioo. Jlng obecrieuyeHuss TakoW MOAYJAIMU HEOOXOIUMO
JTUCTAHIIMOHHO T0JIaBaTh BHEIIIHEE AJICKTPOMArHUTHOE TMOJI€ WJIM BHICOKOYACTOTHBIC
ANIEKTPUUYECKUE CUTHAIBI HAa 3JIEMEHTHI, TapaMeTPbl KOTOPBIX WJIU MPOTEKAIOIIUE 110
HUM TOKH MEHSAIOTCSA O] AEMCTBUEM PEUYEBBIX CUTHAJIOB.

KAueCTBE TAKHUX DJIEMEHTOB MOTYT HCHOJb30BaThCS PA3JIMYHBIE MOJOCTU C
AIIEKTPOIPOBOIHON TMOBEPXHOCTHIO, MPEACTABISIIOUIME COOOW BBICOKOYACTOTHBIC
KOHTYpPBhl C pacHpeiecieHHbIMU MMapaMeTpaMu U OO0BEM KOTOPBIX MEHSAETCS MOJ
JEVCTBUEM aKyCTHUYECKOM BOJIHBI. ECIIM 4acTOTa TAKOTO KOHTYpa COBIAJIAET C



4aCTOTOM BBICOKOYACTOTHOTO HABA3BIBAHMS, & IOBEPXHOCTH MOJIOCTA HAXOIUTCS MO
BO3JIEUCTBUEM  aKyCTHYECKOM HH(OpManueld, TO SKBUBAJEHTHBIM  KOHTYp
MEPEN3IIyYacT 1 MOLYJIMPYET BHEIIHEE MOJIE.
bonee wyacto B KadyecTBe MOIYJMPYIOIIETO IIPUMEHSETCS HEJIWHEUHBIN
JJIEMEHT, B TOM 4YHClIE€ B cxeMme TenedoHHOro ammapata. B asTtom ciydae
BBICOKOYACTOTHOE HAaBsI3bIBAHUE O00ECIIEYMBACTCS IOJBEIECHUEM K Tele(pOHHOMY
anrapary BbICOKOYACTOTHOI'O TAPMOHMYECKOIO CHUTHAJIA IIyTEM MOAKIKOYEHUS K
TeneoHHOMY  KaOear0  BBICOKOYACTOTHOrO  reHeparopa. B pesynbrare
B3aMMOJICHCTBHSI BBICOKOYACTOTHOTO KOJIEOAHMSI C pEYEeBHIMU CHUTHajJaMH Ha
HEJIMHEWHBIX 3JEMEHTax Tele(OHHOro ammapata MPOUCXOJUT  MOIYJIALHUA
BBICOKOYACTOTHOIO KOJIeOaHMs, pEYEBbIM HU3KOYACTOTHBIM CUTHAJIIOM M U3JTyYEHHE
MPOMOJYJIMPOBAHHOIO BBICOKOYACTOTHOI'O KOJIEOaHHUS MPOBOJAMHU TEJIEPOHHOIO
anmapara. Tak Kak 4acToTa BBICOKOYACTOTHOTO HABA3BIBAHUS 3JI0YMBILUIEHHUKY
U3BECTHA, TO MOJYJUPOBAHHBIE BBICOKOYACTOTHBIE CHUTHAJIBI MOTLYT OBITh
MIEPEXBAYEHBI €I0 IPUEMHUKOM.
Conep:kaHue mnNpakTH4ecKod padoThl,
BBIIOJIHSAIEMOM  CTyJAeHTaAaMH B Xoje
3aHATUA

Onucanue 1a00paTOPHOro 000PYIOBAHUA:
[19BM Ha kaxJ10ro 00y4Jaronierocs;

MIPOTPAMMHBIN pEAaKTOp cXxeMaTHIecKoro MoaenupoBanus «Electronics
Workbench» (EWB), Bepcust He Huxe 5.12.

3. 3ananmue nist padoTsl

CwmonenupoBats B mporpamme EWB u ucciegoBats npoiecce napa3suTHOM
MOJAYJISIIMU HA HEJTMHEHHOM 3JIEMEHTE — TUOJIE.

Cmopenuposars B nporpamme EWB 1 uccnenoBats nponecc napasuTHOU
MOAYJISIIMU HAa KOHAEHCATOPHOM MUKPO(OHE.

OdopMuUTh ¥ 3aUUTUTH OTYET MO NMEPBOM YACTH MPOAETAHHOM J1abOpaTOpHOU

padoTHL.

4. IlopsiiOK BHINOJHEHUS PA0OTHI

3adanue 1.1. CmonenupoBath B nporpamme EWB u uccnemoBats mporiece
Mapa3uTHOM MOAYJSLIMM HAa HEIMHEWHOM »dJeMeHte — auoje. Jisg a3toro
HEO0OXOIUMO:

CoOpaTh 2IEKTPUUECKYIO CXEMY 3aMeIeHus, TPUBEICHHYO Ha puc. 1. [lanHas

CXeMa COJIEPKUT aKyCTORICKTPUUECKHI Mpeodpa3oBaTelb
TeneoHHOro ammapata — MHUKPO(OH, CMOJEIUPOBAHHBIA C TOMOIIBIO Tpex
reHepaToOpoOB TapMOHMUecKuX kosiebanuii V1, V3, V4, pesucropor RS, R6, R7, R8 u
aHajoroporo cymmaropa Al, ¢ BbIXxoAa KOTOPOr0 MOCTYHaeT MHOTOTOHAJIbHBIM
CUTHAJI, TOAOOHBIN peueBOMYy cUTHaTY. JlaHHBIA CUTHAJ SBJISETCS MOMYIHPYIOIIAM
curHasioMm. B kaudectBe monynaropa Beictynaer auon D1 (monens BA157GP u3
oubmmorexku generall). McTOUHUKOM BHENIHEr0 MOJYJIMPYEMOIO CHUTHAja SIBISETCS
reHepatop BUY-HaBsA3bIBaHUS  CMOAEIMPOBAHHBIL C  IOMOLIBIO  HMCTOYHHUKA
rapMoHuYeckoro kosiebanuss V2 u pesuctopa R4 . AM-curnHan cHuUMaercs ¢
CONPOTHUBIICHUS HArpy3ku R3.
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Puc. 1 — Dnektpuyeckas cxema 3aMelleHHs MpoIecca MOTYJISIIIMU Ha IO

VY CcTaHOBUTH MMapaMeTPhl AIEMEHTOB, KaK YKa3aHO Ha pUcC. 1, U OTIaAUTh CXEMY
70 paboTOCIIOCOOHOTO COCTOSIHHS, TOJYyYHMB MO OOOMM KaHajaMm ociuiorpada
HCCIIEyEMBIE CUTHAJIBI.

CHATH 10 IEpBOMY KaHally ocIuuiorpada u 0To0pa3uTh B OTYETE BPEMEHHYIO
aUarpaMMy M CIIEKTp pE4YeBOrO CHUTHAja, BBICTYIAKOIIEIO B  KadecTBE
MH(GOPMALIMOHHOT'O MOJIYJINPYIOIIErO CUTHAJIA.

[TonkounTE KO BTOPOMY BXOJY OCIHIIorpada BeIXoa reHeparopa V2, CHATh
U O0TOOpa3uTh B OTYETE€ BPEMEHHYIO JUarpaMMy MOJYJUPYEMOro CHrHaia,
SIBJISIOLLErOCsl IEPEHOCUUKOM MH(pOpMaLIUK.

[MoaxmtounTs BTOpOM BXOX ociwuiorpadga k Bxomy auoma D1, cHITh u
OTOOPA3UTh B OTUYETE BPEMEHHYIO IUAarpaMMy aJUTUBHON CMECU CUTHAJIOB HA BXOJIE
muona D1.

[HoaxatounTh BTOpPOM BXOA ocuwuiorpaga kK Bbixoay auoaa DI, cHATh u
OTOOpa3uTh B OTYETE BPEMEHHYIO JUarpaMMy aMILTUTYIHO-MOAYJIUPOBAHHOIO
CUTHAJIA.

[Tonmy4yuTh CHEKTp aMIUIMTYJHO-MOJYJMPOBAaHHOrO curHama. Jlug 3toro B
Dyppe-aHaNM3aToOpe yCTAHOBUTh OCHOBHYIO 4acTOTy — 1 kI I, KOJIMYECTBO TApMOHUK
— 100 u 3amyctuth cumynatop. OToOpa3uTh MONTYYESHHBIH CIIEKTP B OTYET.

Cnenatb BBIBOJIBI IO pe3ysibTaTaM IpojesiaHHoN paboTel. KpaTko omucaB Bce
¢uznyeckue Npouecchl MOAYJSLMUM BHEUIHETO HECYIIEr0 CHUrHajla, CO34aBaeMOro
renepaTopom BU-HaBs3piBaHMs, HHOOPMALIMOHHBIM aKyCTHUYECKUM CUTHAJIOM.

3adanue 1.2. CmonenupoBath B nporpamme EWB u uccnenosars nporecc
Mapa3uTHON MOIYJISIITMN Ha KOHACHCATOPHOM MHKpodoHe. it 3Toro Heo0X01uMo:
Co0pathb MEKTPUUYECKYIO CXEMY 3aMEIIeHUs, TPUBEACHHYIO Ha puc. 2. JlaHHas
CXeMa COJIEPKUT aKyCTORICKTPUUECKHI MpeoOpa3oBaTelb
TeaedOHHOro ammapaTta — MHKPO(OH, CMOJCIUPOBAHHBIA C ITOMOINBIO TPeEX
reHepaTopoB rapMoHuueckux kosebanuit V1, V3, V4, pesucropoB RS, R6, R7, R8 u
aHajoroporo cymmaropa Al, ¢ BBIXOJa KOTOPOTO MOCTYIMAeT MHOTOTOHAIbHBIN
CUTHAJI, TOJIOOHBIN peueBOMY cUTHaNTY. JIaHHBIN CUTHAIT ABJISIETCSI MOTYJIUPYIOLTUM




curHajioM. B kauecTBe MOJIyNsATOpa BBICTYINA€T KOHJCHCATOPHBIA MHUKPOPOH
CXEMOTEXHUYECKH CMOJEIUPOBAHHBIN W3 MOJApU3aMOHHOTO KoHaeHcaropa Cl,
HMCTOYHUKA T[IOCTOSIHHOTO HampspbKeHUs (akkymyssitopa) VS5 M Harpy304HOro
conporuBieHuss R9. MCTOYHMKOM BHEIIHEr0 MOIYJIMPYEMOIO CHUTHaNa SIBISAETCS
renepatop BY- HaBsa3biBaHUs, C MOJCIUPOBAHHBIA C TOMOIIBIO HCTOYHHUKA
rapMoHu4eckoro kojebanust V2 u pesucropa R4. B naHHOl cxeMe IPUBEJIEH TaKXKe
aMIUIMTYIHBI JETEKTOp NpueMHUKa BY-HaBsa3bIBaHMS, CIPOSKTUPOBAHHBIN Ha
muone D1 (momenr BAI157GP w3 OuGmmoreku generall). Jlns pa3Bssku 1emnei
KOHJIEHCATOPHOTO MHUKPO(OHA W JETEKTOP IO LEMU IMOCTOSHHOTO TOKa B CXEMY
BBeZeH KoHaeHcaTop C2. AMIUIMTYAHO-MOIYJIUPYEMBIA CUTHAl CHHUMAETCA C

conpoTuBieHus Harpy3ku R10.
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Puc. 2 — 3JI€KTpH‘1€CKaH CXCMa 3aMCIICHU:A ITpouccca MOAYJIAAINU

Ha KOHJEHCATOPHOM MUKpPOOHE

Y CTaHOBUTH ITapaMeTPBI AIEMEHTOB, KaK YKa3aHO Ha PUC. 2, U OTJIAJUTh CXEMY
710 pabOTOCIOCOOHOTO COCTOSIHMSA, MOJYyYHMB IO OOOMM KaHajlaM ocuuuiorpada
UCCJIEyEMBIE CUTHAJIBI.

CHATP 110 IEpBOMY KaHaly ocuuuiorpada u oToOpasuTh B OTUETE BPEMEHHYIO
auarpaMMy M CIIEKTp PEYEBOr0 CHUTHAja, BBICTYNAOLIEN0O B  KadecTBE
MH(GOPMALIMOHHOTO MOJIYJIUPYIOIIErO CUTHAJIA.

[Toaxm0unTh KO BTOPOMY BXOAY OCIHIIIOrpada BeIX0A reHeparopa V2, CHATD
U O0TOOpa3uTh B OTYETE BPEMEHHYIO [UarpaMMy MOIYJUPYEMOTO CHTrHAaa,
ABJIAIOIIETOCS IEPEHOCYMKOM MH(OpManuu.

[HoaxatounTes BTOpPOWM BXOA ocuwuiorpaga K TOJOXHUTEIbHOMY BXOIY
koHgeHcatopa Cl, cHATP W OTOOpa3uTh B OTYETE BPEMEHHYIO JHarpamMmmy
aJIUTUBHOM CMECH CUTHAJIOB Ha BXoJie KoHaeHcaTopa Cl.

[TonxmrounTs BTOpOH BXOA ocuuiuiorpaga K Beixoay KoHzaeHcatopa Cl, cHATH
U 0TOOpa3uTh B OTYETE BPEMEHHYIO JHMarpaMMy CHTHajla ¢ BbIXOJa KOHIEHCATOpa
Cl1.

[ToakmrounTs BTOpOM BX0o ocuuiuiorpada k Berxoay auoaa D1 (merekTopa



npueMHuka BU-HaBA3bIBaHUS ), CHATh U OTOOPA3UTh B OTYETE BPEMEHHYIO
IUarpamMMmy aMIUIMTyAHO-MOYJIMPOBAHHOTO CUTHAJIA.

[lonyunTs CHEKTP aMIUIMTYIHO-MOIYJMPOBAHHOTO cHUrHaia. g 3Toro B
@ypbe-aHaNIM3aTOPE YCTAHOBUTH OCHOBHYIO 4acTOTy — 1 KI 1, KOJIM4eCTBO rapMOHHUK
— 100 u 3amyctuth cumynsatop. OToOpa3UTh MONTYYESHHBIH CIIEKTP B OTYET.

Cnenatb BBIBOJIBI IO pe3ysibTaTaM IpojesiaHHoN paboTel. KpaTko omucaB Bce
¢uznyeckue Mpouecchl MOAYJSIMKM BHEUIHETO HECYIIEr0 CHUrHajia, CO34aBaeMOro
rernepaTopom BU-HaBs3piBaHMs, HHOOPMALIMOHHBIM aKyCTHUYECKUM CUTHAJIOM.

MopesmpoBaHue U UCCJIeI0BAHUE IPUHIIAIIOB /IeliCTBHS CPEACTB
BbICOKOYACTOTHOI0 HABA3BIBAHUS

KpaTtkue TeopeTuyeckne UM CipaBoYHO-UHGOPMALIMOHHbIE MATEPHUAJIbI

st cbema MH(pOpMAIMK UCIIONIB3YETCsl BBICOKOYACTOTHOE HaBsi3biBaHMe. [1oj
BY naBsi3piBaHMEM MOHHUMAETCS CIOCOO MOMy4yeHUs MHMOpMAaIuu, Npu KOTOPOM B
Tele(OHHYI0 JIMHUIO B CTOPOHY HIPOCIyIIMBaeMoro TeiedoHa TMOJAI0T OT
cnenuanbHoro reHeparopa BY konebanust (puc. 3). DOTu KojsebaHMUS 3a CUET
HEJIMHEUHBIX DJIEMEHTOB TeJIePOHHOrO ammapaTra B3aWMMOJCUCTBYIOT C pPEUYEBBIMU
CUTHajlaMu T1pu pazroBope (mojaHsaTas TenedonHas TpyoOka) wumu ¢ IJC
MukpodoHHoro 3¢pdekra 3BoHKa (TosOKEeHHas TpyOka). 3BykoBod u BY curnamel
00pa3yIoT CI0XKHYIO MOJTMHOMHAIBHYIO 3aBUCUMOCTD, T.K. HSTMHEHHOCTH BBITIONHSCT
posb moxynsitopa. [lomydaeTcss 4To-TO Bpoje KBazutene)OHHON paaro3akiIagKky, B
KoTopoi renepaTop BU konebanuii BEIHECEH, a HEIIMHEHHOCTD amnmapaTa BBITIOJIHICT
POJIb MOJIYJISATOPA.

B e
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Puc. 3 — Peanuzanuss BYU HaBs3piBaHuA Ha TeleQOHHBIA ammapar

W3nyueHnue MOIyTUPOBaHHOTO CUTHAJIA B CBOOOJHOE IPOCTPAHCTBO
obecrnieunBaeTcs TeNe(POHHBIM HTHYPOM, COCTUHSAIONUM MUKPO(DOHHYIO TPYOKY C
Tenae(OHHBIM aIapaToOM, WM caMuM armnapaToM. BY HaBs3pIBaHUE MOXKET
UCITI0JIb30BAThCS U HA TPOMKOTOBOPHUTENH U HA JPYTHE 3JIEMEHTHI, 00J1a1atolne
MUKPO(OHHBIM 3PPEKTOM.

[Ipunuun peanuszaruun BY HaBs3piBaHus Ha TeiaedOHHBIA amnmapar MpH
MOJIO)KEHHOW MUKpOTENe(POHHOU TpyOKe mokazaH Ha puc. 4. OTHOCUTENIBHO 00IIEro
Kopmyca (B KauecTBE KOTOPOTO JyUIlle UCIIOIb30BaTh 3€MJII0, TPYObl OTOTUICHHS U T.
71.) Ha oJuH npoBo noaaroTcs BY konebanus wactoroit ot 150 kI’ 1 BhIIIe.

Yepes snmemeHThl cxembl TA, maxe ecnu TpyOka JeXUT Ha ammapare, BU
KosieO0aHMsI TOCTYMAOT HAa MUKPO(OH U Jlajiee, yKe TPOMOYJIMPOBaHHBIE, B JIMHUIO.
[Ipuem nHpOpMaUKU TPOU3BOAUTCS OTHOCHUTEIHHO OOILEro KOpIyca 4epe3 BTOPOU
IPOBOJ JIMHUU. AMIUTUTYJHBINA J1€TeKTOp Mo3BoJisieT noyunts HY orubarouryro s
JaJIbHEUILIEro YCUICHUS U 3alUCU. DIEKTPUUYECKU HE CBSI3aHHBIE, HO OJIM3KO



PaCIIOJIOKCHHBIC 9JICMCHTEI KOHCTPYKIIUHN TA 3a cuer sIBICHUS WHIAYKIOHU SIBJIAIOTCA

XopoiumMHu npoBoaHukamu BY kosnedanuid.
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Puc. 4 — BY naBsi3piBaHME NPU MOJI0KEHHON TPyOKe

Jlns xayecTBEHHOM paboOThl MOAOOHOTO YCTPOMCTBA JKENATENbHO, YTOOBI
nonkmtoueHne BU renepatopa u mpueM mnpomonyiaupoBanHoro BU koneGanus
MPOUCXOAMIT KaK MOXHO OJmke K Tene(OoHHOMY armapaTry, 4TOObl MHIYKTUBHOE
BJIMSIHUE TIEPBOTO MPOBOJa HAa BTOPOM ObUIO MUHUMANbHBIM. J{J1s1 BHITOJHEHUS! ATOTO
ycnoBust BU konebanusi mogaroTcs B JIMHUIO U CHUMAIOTCS TOJIBKO SKPaHUPOBAHHBIM
IIPOBOJIOM.

Conep:xanue j1adopaTopHoil padoThl,
BBINOJIHAEMOM CTYICHTAMH B XO/1€¢ 3aHATHA

Onucanue 1a00paTOPHOro 000Py1OBAHUA:
I[T9BM Ha KaxJ10r0 00y4Jaromierocs;

IPOrpaMMHBIN peakTop cxemaTuueckoro moaenupoBanus «Electronics
Workbench» (EWB), Bepcus He Huxe 5.12.

3. 3apanue njis1 padoThI

o Coznats B nporpamme EWB Mozens nporiecca BbICOKO4aCTOTHOTO
HAaBSI3bIBAHUSL.

o HUccnenosare B mporpamme EWB nponiecc BBICOKOYaCTOTHOTO
HAaBSI3bIBAHUSL.

o OdopmMuUTh ¥ 3aUUTUTH OTYET IO BTOPOM YaCTH MPOJEITAHHON

1ab0paTopHOIt pabOTHI.

4. Ilopsi1OK BBINOJHEHUS PA0OTHI
3adanue 2.1. Co3nats B nporpamme EWB mozaens nponecca
BBICOKOYACTOTHOTO HaBsI3bIBaHUA. {7151 7TOr0 HE0OX0IUMO:
Co0path 3IEKTPUUECKYIO CXEMY 3aMEIIeHHs, PUBEICHHYIO Ha PUC.
5. JlaHHast cxemMa COAEPKUT:
reHeparop BU-HaBsa3bIBaHus, 3aMENIAEMbI TEHEPATOPOM TaPMOHUYECKOTO
konebanust V7,
npueMHUK BYU-HaBsA3bIBaHUSA, COCTOSIIIIMEI U3 IeMOIyIsTopa A2 u
yCUJIHTENsA, COOpaHHOTO Ha onepannoHHoM ycunutene AR1 u pesucropax R3, R5;
TeneOHHYIO JIMHUIO, K OJIHOMY TpPOBOAY KOTOpod moakiarodeH BY-

reHeparop, a K Apyromy mnmpoBoay — lIpueMHHUK, IIOTCPU CUT'HAJIA B JIMHUU



MMHTHUPYIOTCS JEIUTENEM HAIIPSIKEHMs, BBIIIOJIHEHHBIM Ha pe3uctopax R6 u R7;

TpaHchopmaropsl T1 u T2, ¢ TOMOLIBIO KOTOPBIX UMUTUPYETCS SIBICHHE
IEKTPOMAarHUTHOM  MHAYKUUH,  IO3BOJISIONIEE  BBICOKOYACTOTHOMY  TOKY
MPEOA0JIeBaTh Pa3phIBbI B AIEKTPUUECKUX HEMAX TeISPOHHOTO anmapara;

aKyCTORJIEKTpUYECKUN  mpeoOpa3zoBaTesib  TEIEPOHHOTO  ammaparta,
HanpuMep, MUKpOQOH WM IMbE30KPUCTAIII 3BOHKOBOW LIE€NMHU, CMOJAEIMPOBAHHBIN ¢
IOMOIIBIO TPEX T'€HEPATOPOB rapMOHNUECKUX Konebanuili V1, V4, V6 u ananorooro
cymmaropa A3,

K04 S1, UMUTHPYIOIIMH TEPEKITI0YATENb MOJI0KEHUS MUKPOTENEPOHHOM
TpyOKHU;

HEJIMHEWHBIA 2JIEMEHT, OCYLIECTBISIONIUN HHTEPMOLYJIALHIO,

IIPEACTABICHHBINA B BUAE MOAYJIATOpa A2.
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Puc. 5 — CxeMoTtexHuueckas Mmozienp npouecca BU-HaBsa3bIBaHUS

VY CcTaHOBUTH MapaMeTphl AIEMEHTOB, KaK YKa3aHO Ha pUC. 5, U OTJIAAUTh CXEMY
10 paboTOCIOCOOHOTO COCTOSIHMS, MOJYyYMB MO OOOMM KaHajaMm ocluuiorpada
UCCJIEyEMbIE CUTHAJIBI.

CoxpanuTth (aitn ¢ co3gaHHON CXeMOil.

Cnenatp BBIBOABI IO CXEMOTEXHUUECKOW MOiesH miporiecca BU-HaBs3bIBaHuUS.

3aoanue 2.2. Viccnenosarts B nporpamme EWB mpoiiecc BBICOKOYaCTOTHOTO
HaBs3bIBaHUs. JlJ1g 3TOro HE0OX0IUMO:

OTKpBITH (aiisl ¢ CO3ITaHHON CXEMOM U 3aIyCTUTh €€ Ha)KaThueM Ha
MEepEKIII0YaTeNe B BEpXHEHN MTaHEId OKHA POrpaMMBl.

CMmomenupoBath CUTYyaIuio, P KOTOPOW TpyOKa MOJHATA, HAXKaB KIIABUIILY
npoOen, Tak 4ToObl Kiod S1 Obul pa3oMkHyT. B sTomM ciydae B TenepoHHOM
anmapare pa3MbIKaeTCsl 3BOHKOBAs 1EMb U K Tele()OHHOM JIMHUN TTOKITI0YAETCS 1eTb
MUKpoTeneGoHHoW TpyOku. OIEHHTh BO3MOXHOCTh BU-HaBs3biBaHUS B ITOM
ciIyvae.

CMoaenupoBath CUTYaIUIO, IPU KOTOPOM TpyOKa MOJIOKEHA, HaXKaB KIJIABUILLY
npoben, Tak 4ToOb! Kitod S1 ObuT 3aMKHYT. B 3TOM ciyyae niens MUKpoTenedhoHHON
TpYOKH OTKIIIOUAETCS OT JIMHUM, & K HeW MOAKIIOYAETCS 3BOHKOBAS IIETTb.




[Mogkmrounts 1-M kaHanm ocuuiuiorpada K BBIXOJIY aKyCTOAJIEKTPUUYECKOTO
npeobpaszoBaresis, CHITh U OTOOpPa3UTh B OTYETE BPEMEHHYIO JAMarpaMmy U CIEKTpP
aKyCTHYECKOTO CUTHAaJA.

[MonkmrounB 2-i1  kaHanm ocuuwiorpadga K BbIXoay TeHepatopa BU-
HaBSI3bIBAHUS, CHATh M OTOOpPA3UTh B OTYETE OCIMILIOTPAMMY BBICOKOYACTOTHOTO
CUTHAJA.

[MoaxmtouuB 2-i kaHan ocumuiorpada K BXOAy «Y» HEIWHEWHOTO 3JIEMEHTa
A1l Tenedonnoro anmapara, yoeIuTcs B TOM, YTO BBICOKOYACTOTHBIN CUTHAJI MOTAT B
TenedOHHBIM amnmapar, HEeCMOTps Ha TO, YTO K JIMHUHM TMOAKIIOYEHA TOJIBKO
3BOHKOBAsI LICTIb.

[ToaxmtounB 2-it kaHan ocruiorpada K BRIXOMYy HEIHMHEHHOTO 3yeMeHnTa Al
Tene(OHHOro amnmnapara, CHSITh U OTOOPa3uTh B OTCUETE OCHUIIJIOTPAMMY U CHEKTP
aMIUIMTY IHO-MOJYJIMPOBAHHOI'O CUTHAJIA.

[TonxmrounB 1-it u 2-i1 kanan ocuworpada k BxogaM X u Y AeMoAysaTopa
A2 npuemuuka BU-HaBsi3pIBaHUsA, CHATh U OTOOPA3UTh B OTCUETE OCHMIJIOTPAMMBI U
CIIEKTpa BXOJIHBIX CUTHAJIOB.

[MoaxmtouuB 2-i kaHanm ocuwuiorpaga K BBIXOAY JAeMoayistopa A2
npuemMHuka BU-HaBs3biBaHUS, CHATH U OTOOpa3uTh B OTCUETE OCHWIOTpaAMMy U
CIEKTP NPOJAEMOIYIMPOBAHHOrO curHaja. CpaBHUTH €T0 ¢ UCXOOHBIM aKyCTHUYECKUM
CUTHAJIOM, TMOJKIIOYMB JUisi OTOro 1-  KaHanm ocuwuiorpaga K  BBIXOAY
aKyCTO3JIEKTPUYECKOTO TIpeoOpazoBaress A3.

[MoaxmrouuB 2-if kaHan ociuuiorpada k Beixony ycunutenst AR1 npuemHnka
BU-naBsi3piBaHMs, CHATh W OTOOpa3suTh B OTCUETE  OCHUAJUIOTPAMMY
MPOAEMOIYIUPOBAHHOTO curHana. CpaBHUTh €ro C HCXOJHBIM aKyCTHYECKUM
CUTHAJIOM.

Crnenaiite BBIBOJBI O IPOJICTIAHHON paboTe, B TOM UHUCIIe, TPEIOKUB CIIOCOObI

3amuThl oT BU-HaBsI3bIBaHUA.

3aoanue 2.3. Oghopmums u 3auumums omuem no
npooenannoil 1adopamopHoil pabome.

Cnucok JuTepaTyphbl, peKOMEH1yeMOoii 1JIs CAMOCTOSATeIbHOW padoThI:

3aitue A.Il.,, IllenynmanoB A.A., MemepsikoB P.B. u gap. Texuuueckue
CpEICTBa U METOABI 3aIIUThl MHpOpMALMK: YueOd. mocoOue ajisi CTYyJIEHTOB BY30B.
ITon pen. 3aiueBa A.Il. u IllenynmanoBa A.A.. U3a. 4-e ucnp. n non. M.: ['opsauas
munug-Tenexom, 2009. — 616 c.

Topokun A.A. NHxeHepHO-TeXHUYECKas 3amuTa nadopmaimu: YueOHoe
nocobue. — M.: «I'enmnoc APB», 2005. — 960 c.

XopeB A.A. Texunueckas 3ammura uHpopManuu: Yued. mocodbue s
cTyneHToB By30B. B 3-x 1. M.: HIIL] «Ananutuka», 2010. — 436 c.



JNABOPATOPHbIE PABOTbI N2 4-6.

TUMbI MOCTPOEHUA U PABOTbI CPEACTB 3KPAHUPOBAHUA, ®UJIbTPALNA
MHOOPMALUMOHHbIX CU A1 SHEPTETUYECKOIO CKPbITUA NM3MUH.

Bpems — 6 yacos.

YYEBHBIE BOITPOCHBI:

MogaeaupoBaHue U UCC/IeIOBAHNE IPUHIIUIIOB PadOThI CPECTB
sxkpanupoBanus [I9IMUH.

MopaeaupoBaHue U UCCJIeJOBAHNE PUHIIUIIOB MOCTPOCHUS M PA0OTHI
cpeacTB puiabTpauu HHPOPMALUOHHBIX CUTHAJIOB.

MopenupoBanue M HccjaeA0BAaHNE NPUHIHUIOB MNOCTPOEHUS W PadOThI

CPeACTB reHepalMu IyMa JJisl SJHepreTuyeckoro ckpoitusa [IOMHUH.

COJIEPKAHUE JIJABOPATOPHOM PABOTbI

BOITPOCHI, NOJJEXAIINMUE UCCJIEAOBAHUIO

MoaenupoBanue U UCCJIeJOBAaHHUE PUHIUIIOB Pa00THI CPEACTB
sxkpanupoBanus [I9IMHUH

KpaTKne TECOPETUYECCKUEC UWIHN CleaBO‘IHO-l/IH(l)OpMaI[I/IOHHbIe MaTepHuaJibl

1100 Kkpanuposanuem 6 oduwem cayuae nonumaenmcsa Kaxk 3aiura npuOOpoB
OT BO3JEHCTBUS BHEIIHUX IMOJIEH, TaKk M JOKaIM3alus M3JIyYeHUsS KaKuX-TuOo
CPEIICTB, MPEMSATCTBYIONIAS MTPOSIBICHUIO ATUX U3JIYYSHHUH B OKPYKAIOIIEH cpeie.

D} GheKTUBHOCTh IKPAHUPOBAHMS  OMPEAEISICTCS CTENEeHBI0  OclaliIeHUs
COCTaBJISIFOIIMX TOJIA (JIEKTpUYeCKOW wWir MarHuTHOW). OHa omnpeaensercs Kak
OTHOLIEHHUE JACHUCTBYIOIIMX 3HAYEHUW HAINPSHKEHHOCTH TIOJIEM B JAHHOW TOYKE
MPOCTPAHCTBA MPU OTCYTCTBHUM M HAJIMYUMU DKpaHa, Tak KaK OTHOIIEHUE HTHUX
BEIMYMH  JIOCTUTaeT  OOJBINIMX  3HAYEHUW, TO  yJIOOHEEe  MOJB30BATHCA
JorapuMUYECKUM TpecTaBIeHueM Y (HEKTUBHOCTH IKPAaHUPOBAHHS:



Eo H 0
Kg = 20lg—,dB Kg = 20lg—,dB
E, ’ H, (1
rje Kp— koo uunent ocnabnenus (3KpaHUPOBAHHUS) 110 SIEKTPHIECKOM
cocrasistromeit, £rospduipent ocnabnenus (IKpaHUPOBaHKs) 10 MATHUTHOM
COCTaBJIAIOLLEH, Eo(Hq)- HaIlIPSDKEHHOCTh  QJIEKTPUYECKOW — (MarHUTHOM)

COCTaBISIIOLIEHT OIS B OTCYTCTBHH dKpana, B1(H1)— HanpsukeHHOCTD IIeKTPHYECKOi
(MarHUTHOM) COCTAaBISIONICH TIONS TIPU HAJIMYUM DKpaHAa B TOM JKE€ TOYKE
MPOCTPAHCTRBA.

Teopernueckoe  pelieHHe 3a/1a4n AKPaHUPOBAHUS Ype3BbIYAHO
3aTPYJHUTEIBbHO, T[O3TOMY B 3aBUCMMOCTH OT THIOA pPENIAEMOM  3aJadd
MPEACTABISICTCS YIOOHBIM paccMaTpUBATh OMOeEIbHbIE 6UObl IKPAHUPOBAHUA:
ANEKTPUUYECKOE, MarHUTOCTaTUYECKOe U 3JeKTpoMarHutHoe. [locienHee siBusieTcs
HamOoJsiee OOIMM W YacTO MPUMEHSEMBIM, TaK KaKk B OOJBIIMHCTBE CIIy4yacB
DKPAHUPOBAHUS TMPUXOJUTCA HUMETh JeN0 JU0O0 C TEepEeMEHHBIMU, JIHOO ¢
GIYKTYHPYIONTUMU U PEKE — TEUCTBUTEIIBHO CO CTATUYECKUMHU TIOJISIMH.

['maBHBIM  (pakTOpOM, ONPEHETSIONMUM  KAadeCTBO  JKpaHa, SBISIOTCS
panuodu3uYECKre CBOMCTBA Marepuaja M KOHCTPYKIMOHHBIE OCOOEHHOCTU. ITO
Mo3BOJIIET TMpu  pacuere IG(PEKTUBHOCTH HSKpaHa B PEaIbHBIX  YCIOBUSX
MOJIb30BaThCs HaWOoJiee TMPOCTHIM €ro mpeacTtaBieHueM: cdepa, UHIUHIP,
TUIOCKOIIapasyIeIbHbIN JIUCT U T. II.

DKpaHUpPOBaHHWE C XOPOLIUM KOHTAKTOM JEJIAETCS MEAHOM CEeTKON WIn
GoBproil Mo BCEM CTEHaM, TOTOJKY W TOJYy, OKHA 3aKPBHIBAIOT AITFOMUHUEBBHIMU
xamo3saMu. [IpuHIUn AeHCTBUS SKpaHUPOBAHMS MIPEACTaBIEH Ha puc. 1.

Puc. 1 — ITpuHuun nercTBust SKpaHUpoBaHus ucTouHnka DM

be3 axpana nndopmanus u3 Touku A ot curHaia U. nepenaBaiach B TOUky B
yepe3 Mapa3suTHYK eMKOCTh Cn, a CHTHaJIbl OT TepelaTduka H3JIyJaliuch B
npocTpaHcTBO. [Ipu Hammumm SKpaHa curHam ¢ Todku A depe3 C, 3aMbBIKaeTcs Ha
9KpaH, C MepeaaTynKa CUTHAJ TAaK)Ke 3aMbIKAeTCs Ha 3KpaH. DP(DEKT u3mydeHus 3a
npesenbl moMmenieHuit camkaercs B 10 — 1000 pas.

Takum 00pa3omM, B MECTO HAXOXKICHUS areHTa HHPOpPMAIKs HE MOCTYIIAET.



[Ipy HEBO3MOXXHOCTH HCHOJIb30BAHUS JKPAHUPYIONIUX KOpOOOB Haumbosee
BaXHbIe  HMH(DOpPMAIIMOHHBICE  CHTHAJIBI  TEPENAIOTCS C  HCIIOJIb30BAHHEM
AKPAHUPOBAHHBIX TTPOBOIOB.

Ilooasnenue emKkocmubix napazumMHLIX ceA3el

EmMkocTHass mapasuTHasi CBSI3b MEXKAY JBYMS JJICKTPUUYECKUMH IETISIMU
BO3HHMKAET 4epe3 ONKHEE JJICKTPUYECKOe TMone. /A CHuxceHus napazumuoi
eMKOCmU MeXHcOY IIeKMPUYECKUMU YEeNnAMU 6600UMCA MOKONPOBOOAWUIL IKPAH,
COEIMHEHHBIA € OOIIMM MPOBOJOM M 3aMBIKAIOIMIMKA HAa OOUIMH MPOBOJ OOJBIIYIO
9JaCTh DJICKTPUUECKUX CHUIIOBBIX JIMHHM.

BBenenunem 3kpaHa, IMEIOIIETO COMPOTHBIICHHUE, PABHOE HYJIIO OTHOCHUTEIHHO
00IIIeTO MPOBO/JIa, TECOPETUICCKUA HABOJKY MOYKHO CHU3UTH 10 HYJs. [IpakTruecku xe
BCerJa W3-3a HaJWYMsl TPOBOJHUKOB MW  TEXHOJOTHYECKHX OTBEPCTUH, W
BO3HMKHOBEHHUSI KpaeBbIX d(PPEKTOB MMEETCS OCTATOYHOE OJIMKHEE AIIEKTPUUECKOE
MoJI€ U, CJIeI0BATEIbHO, OCTATOYHAS EMKOCTb.

Ilpu 3xpanuposanuu INeKMpPUUECKO20 NOAA OYE€Hb 8ANHCHO CO3]IaTh HU3KOE
CONPOTUBJICHUE SKpaHa OTHOCUTEIBHO Kopmyca (oOmero mpoBoxaa). llosiBnenue
J000TO COMPOTUBIIEHUS, OCOOCHHO WHIYKTUBHOTO, B IIEMH COCIUHEHHUS JKpaHa C
o0IIUM TIPOBOJIOM co3AaeT d(PQPEeKT mapa3uTHON CBSI3U Yepe3 MOCTOPOHHUIM MPOBO/I,
MO3TOMY BCE€ METANTMYECKUE AJIEMEHTHhl KOHCTPYKIIMU BCEr/a JOJKHBI THIATEIHHO
COCIMHSATHCS MEXIY COO0H U ¢ 0OIIUM MPOBOJIOM.

Iooasnenue unOyKmueHwIX nApPa3UMHLIX CEA3EH

[lapazuTHas MHAYKTHBHAS CBSI3b BO3HUKACT MEXKAY NBYMS DJIEKTPUUECKUMHU
HermsMu 4epe3 OnKHee MarHuTHoe mosie. J[7is CHUKEHUS BEJMYMHBI MAarHUTHBIX
MOJIEH HCHOJIB3YIOT 084 6u0a IKPAHUPOBAHUA: MAZHUMOCMAMUYECKoe U
OuHamuueckoe.

Maznumocmamuueckoe IKPAHUpPOBAHUE WIH SKpAaHUPOBAHUE
IIYHTUPOBAHMEM MAarHUTHOTO TIOJII OCHOBAaHO Ha TIPUMEHEHUM DJKPAaHOB U3
(GeppOMarHuTHLIX MaTepHUAIOB ¢  OOJBIIOW MAarHUTHOW  MPOHUIIAEMOCTHIO.
D PeKTUBHOCTh IKPAHUPOBAHUS CHUKACTCS TPHU HAJTUYNHM B KOHCTPYKIIMHM JKpaHa
CTBIKOB M IIIBOB, HIYIIMX TMOMEPEK JHMHUA MArHUTHOTO TIOJSI W CHIDKAFOIIMX
sb(dexTuBHOE 3HAYCHHWE MArHUTHOM  MPOHUIAEMOCTH dKpaHa. CymiHOCTH
OUHAMUYECKO20 IKPAHUPOBAHUA 3AKITIOYACTCS B TOM, UYTO MEPEMEHHOE MAarHUTHOE
moJie OCJIa0JsAeTCs MO0 Mepe NMPOHMKHOBEHHUS B METAJlI, TaK KaK BHYTPEHHUE CJIOU
DKPAHUPYIOTCS BHXPEBHIMHU TOKAaMH, BO3HUKAIOIIMMH B CIIOSX, PACIOJIO0KEHHBIX
OJIMKe K MOBEPXHOCTH.

IKpanuposanue npoeooos u Kamyuiek UHOYKmMuUeHocmu

[Ipy sKpaHUpOBaHUM pEANbHBIX AIEMEHTOB, Hampumep, TpaHCHOPMATOPOB,
KaTyleK WHAYKTUBHOCTH, MPOBOJOB U T. M., OOBIYHO TpeOyeTcs OJHOBPEMEHHOE
HKPAHUPOBAHHE OT MIEKTPUUECKUX U MArHUTHBIX MOJICH.

Hawunyumnyro 3amuTy, Kak OT 3JIEKTPUYECKOro, TaK U OT MarHUTHOTO TOJeH
oOecrieuynBalOT MH(GOPMAIIMOHHbIE JTUHUU CBSI3U TUIIA SKPaHUPOBAHHOTO OMbUiIsIpa,
TpuduIsipa (Tpex CKpyIeHHBIX BMECTE MTPOBOJIOB, U3 KOTOPHIX OJIUH MCTIOJIL3YETCS B
KaueCTBE AJIEKTPUIECKOTO IKpaHa), TPHAKCUATILHOTO Kabems (M30JIMPOBAHHOTO



KOAKCHUAJILHOTO Ka0eJsis, MOMEIIEHHOTO B AJIEKTPUUYECKUIN AKpaH), SIKPAaHUPOBAHHOTO
IJIOCKOT0 Kabens (MIOCKOr0 MHOTOIMPOBOJHOTO KabOessl, MOKPHITOTO ¢ OJHOW WIIH
o0eux cTopoH MeaHOU Qosbroit). UtoObl ymeHbIINTH yYpoBeHb [I9MU, HeoOxoarmo
OCOOCHHO TINATEIBHO BBIMOJHATh COEAUHEHUE OOOJOYKM MpoBOAa (dKpaHa) ¢
KOPITyCOM anmaparypbl. DKpaHHUPOBAaHHbIE MPOBOAA U KaOeIu CleyeT MPUMEHSTh B
OCHOBHOM JIJI1 COEIMHEHUSI OTACIIbHBIX OJIOKOB U Y3JIOB ApyT ¢ ApyroM. KaGenbHbie
SKpaHbl BBIMOJHSIIOTCS B (OpMe UUIUHApPA U3 CIUIONIHBIX OOO0JIOYEK, B BHJE
CIUpPAIIbHO HAMOTAHHOW Ha Kalesb IUIOCKOM JICHTHI WJIM B BUJIE OTUIETKH U3 TOHKOU
MIPOBOJIOKK. DKpaHbl OJHOCJIOWHBIE M MHOIOCJIOMHBIE. Martepuai: CBHHEI, CTallb,
Me/Jlb, aIFOMUHUN WA UX COUYETaHUE.

JInsi MOJHOTO ASKPaHUPOBAHUS MPOBOJIOB OT AJIEKTPUUECKUX U MArHUTHBIX
noJie HeoOXOAMMO TOOMBATHCS, YTOOBI BECh OOPATHBIN TOK MPOTEKAJI [0 SKPaHy, T.
yTOOBl TOKH, MPOTEKAIOIIUE IO AKPAHUPYEMOMY IMPOBOJY U IKpaHy, ObUIM PaBHBI
MeXIy coboit (puc. 2, a). Jlyis 3Toro He0OXOAMMO BBIBOJIBI TEHEPATOPA W HATPY3KH
NOJIKJIIOYAaTh K TMPOBOAY MW DSKPaHy HEMOCPEICTBEHHO 0€3 MPOMEXYTOUYHBIX
MPOBOJHUKOB, & COCAMHEHUE C KOPIYCOM IMPOU3BOJUTH B OJHOM TOYKE, Jydllle CO
CTOPOHBI TPUEMHHUKA CUTHAJIA.

C ~ E. Ry

a)

C)” E; Ry

6)

C}, E, Ry

@)

Puc. 2 — [lonHoe »KpaHMpOBaHUE MPOBOAA OT JIEKTPUYECKMX MU MArHUTHBIX
noJieit (a), SKpaHUPOBAHKUE MPOBOAA OT DJIEKTPUUECKUX MOJeH (0), SKpaHUpPOBAHUE
u

3aMbIKaHUE YaCTH SKpaHa MPoOBOJia Ha KOPILycC (B)

[Tpu monkiroueHUM OOLIEro MpoBOJA FEHEPATOpa K KOPIYCy, a HE K IKpaHy
(puc. 2, 0) mosydaercs SKpaHUPOBAHUE TOJBKO OT 3JIEKTPUYECKHX IOJEH, MpHU
OTCYTCTBMM COEIMHEHHUS PKpaHa ¢ OOLIMM IMPOBOJOM HUKAKOTO SKPaHUPYIOLIETO
s dexTa He Bo3HUKaeT. [Ipu 3ambikaHuUM 3KpaHa HAa Kopnyc (pucC. 2, B) HapyllaeTcs
MarHMTHOE 3KPaHUPOBAHUE YaCTU POBO/IA, PACIIOIOKEHHOTO MEX Ty TOUKON



3aMBIKaHUs DKpaHa Ha KOPILyC ¥ Harpy3Koi. B 3TOM citydae JOBOJIBHO 4acTo
HAOI0JaeTCsl, YTO MPH OTKIIOYCHUH COCTMHEHUS SKpaHa OKOJIO Harpy3KH YPOBEHb



HaBOJIOK CHIKaeTcs. Eciam 3To sBieHue HaOmI0IaeTcs, HEOOXOAMMO HaWTH U
YCTpPaHUTh 3aMbIKaHUE IKpPaHa Ha KOPITYC.

Ha BpICOKMX uYacTOoTax wu3-3a MOBEPXHOCTHOrO 3d@derra oO0paTHBIM TOK
MIPOTEKAET B OCHOBHOM I10 BHYTPEHHEW MMOBEPXHOCTU DKPaHa, MOATOMY HA 4aCTOTax
o6onee 10 MI'y 3aMblkaHHE HKpPaHOB Ha KOPIYC HE CHUXAaeT 3(PPeKTUBHOCTU
HKpPAHUPOBAHUS. DKPAHUPOBATHCSA MOTYT HE TOJIBKO OT/IETbHbIE OJIOKU anmapaTypsl U
UX COCIMHUTEIbHBIE JIUHUHU, HO U TIOMEIIEHUS B LIEJIOM.

Conepxkanue NpaKTHYeCKOi padoThl, BLINOJHAEMOM CTyIeHTAMM

Onucanue Ja00paTOPHOro 00OPYIOBAHUA:
[19BM c mporpammubim pegaktopom «Electronics Workbenchy.

TpeOoBaHus 0€30MACHOCTH NMPHU BHINOJHEHUH PA0OTHI AHAJIOTHYHBI.

3aganue 11 padoThI
C TmMOMOIIBI DKBUBAJCHTHBIX CXEM 3aMEIIEHUs] TIPOBECTH HCCIIEOBAHUE
OPUHIIMIIOB SKPAHUPOBAHUS MCTOYHUKOB DJIEKTPOMArHUTHOTO U3JTyYEHHS,
ANEKTPUYECKUX U MATHUTHBIX MOJICH.
CocTaBuUTh OTYET O MPOACIIaHHON PabOTE B COOTBETCTBUH C TPEOOBAHUSIMH,

HN3JI0KCHHBIMH B OITMCAHHUHN pa6OTLI.

ITopsinoK BbINOJHEHUSI padOTHI

4.1. 3anyctute Mopenupytouryro nporpammy EWBS. HaGpare u ornaautsb
CXeMy, MPEACTABIECHHYIO Ha PUC. 3, C YKa3aHHBIMHU Ha cXeMe napameTpamu. J[aHHOH
CXEMOU MOJEIUPYETCS HIEKTPOMATHUTHOE H3IIy4CHHUE, CO31aBAEMOE HCTOYHUKOM,
IIOMEIICHHBIM B 3KpaH B COOTBETCTBUU C PUC. 1, NPHUBENEHHBIM B TEOPETHYECKOU
YacTH.

2
=)

Ru

Puc. 3 — Monennpyemas 5KBUBaJI€HTHAsA CX€Ma SKPaHUPOBAHUS UICTOYHHKA
ANEKTPOMArHUTHOI'O U3JTy4YEHHUS

4.2. Tlpn OTKIIOUYEHHOM IMepeKyroyaTene no 1-my kaHany ociusuiorpada
IPOU3BECTH M3MEPEHHE HaNpshKeHUs: curHaina OMMU B Touke A, a 1o 2-My KaHaily —
HarnpspkeHue curaana OMMU B Touke B. OToOpa3uTh B 0OTUETE IMIOPHI HAIPSKEHUS



curHanoB U4 u U 31E€KTPOMArHUTHOTO U3JIYUYECHUS.

4.3.  Paccuumrarb  KO3(pPuuueHT  SPPEKTUBHOCTH  HKPAHUPOBAHUS
(koadurment ocnabieHus) AJ1sl Ciiydas He3a3eMJIICHHOTO dKpaHa.

4.4. Tlpu BKIIOYEHHOM IepekiIroyaTene mo I-my kaHaimy ociuuiorpada
MIPOU3BECTU U3MEPEHUE HANpsiKeHUs curHana OMU B Touke A, a o 2-my KaHainy —
HarnpsbkeHue curnana MU B touke B . OToOpa3uTh B 0TUETE AMIOPHI HAMPSIKEHUS
curHaJIoB U4 n UB 35IEKTPOMAarHUTHOTO U3JTYUYEHHUS.

4.5.  Paccuumrarb  kodpPuuueHT  dPPEKTUBHOCTH  HKPAHUPOBAHUS
(ko3¢ dunreHT ocinabdiaeHus) s cydas 3a3eMJICHHOTO dKpaHa.

4.6. Cnenath BBIBOIBI 00 3 (HEKTUBHOCTH SKPAHUPOBAHMSI.

4.7. Habpatb ¥ OTIaguTh CXEMY, MPEACTaBICHHYIO Ha pUC. 4, C yKa3aHHBIMU
Ha cxeMme mnapaMmeTrpaMiu. J[[aHHOM CXeMOM MOJEIUPYETCs HNPUMEpP SKPAHUPOBAHUS
MPOBOJIA, MPEACTABICHHBIA Ha puC. 2, 0), TO €CTh OCYIIECTBISAECTCA SKPAHUPOBAHUE
TOJIBKO 3JIEKTPUYECKOT0 NoJiA. B 3TOM ciiyyae Mexay MNpOBOJOM U 3KPaHOM
BO3HUKAET MMApa3uTHAasi HHAYKTUBHAS CBA3b.
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Puc. 4 — Monenupyemasi 5KBUBaJICHTHAs CXeMa
ANEKTPUUECKOTO IKPAHUPOBAHHUS MTPOBOJIA

4.8. Ilpu OTKIIOUEHHOM IMepekiouarene no l- My kaHamy ociuuiorpada
MPOU3BECTU U3MepeHre HanpspkeHus: Ue 3IeKTpUYecKoro Toka B MPOBOJHUKE, a 1O
2-My KaHaly — HanpsbkeHue HaBoJaku Unas Ha 3kpane npoBoga. OToOpa3uTh B OTUETE
SIIOPHI HAIIpsKeHU curHanoB Ue u Uno.

4.9. Paccuutate  kodpdunueHT  dPQPEeKTUBHOCTH  SKpaHUPOBAHUS
(koadurmeHT ocaadieHus) 11l JAaHHOTO BapyuaHTa SKpaHUPOBAHUSI.

4.10. Ilpu BKIIOYEHHOM TMepeKiIoYarese mno 1- My kKaHaimy ociuuiorpada
MPOU3BECTU HU3MeEpeHHe HanpspkeHHUs] Ue 3MEeKTPUYECKOro TOKa B MPOBOJHUKE, a MO
2-My KaHaTy — HarnpsbkeHue HaBoJku Uns Ha skpane npoBoga. OTtoOpa3uth B OTYETE
AIIOPHI HanpsKeHus: curHanos Ue u Uns.

4.11.  Paccumtath  kod(hPuimueHT  3hEHEKTUBHOCTH  HKPAHUPOBAHUS
(ko3 punment ocnabaeHus) s JTaHHOTO BapruaHTa 3KpPaHUPOBAHUA.

4.12. Caenatb BbIBOABI 00 3(PPEKTUBHOCTU SKPAHUPOBAHUSI.



4.13. Habpatb 1 OTHagUTh CXEMY, IPEACTABICHHYIO Ha pUC. 5, C YKa3aHHBIMU
Ha CXeMe napamerpaMu. JIaHHOM CXeMOM MOJEIMPYETCS IPUMEP SKPAHUPOBAHMS
pOBO/A, MpPEACTABIEHHBIM Ha puc. 2, B). B 3ToM ciywyae mexiay HpoBOAOM HU
HKPAHOM MO>KET BOBHUKHYTh Mapa3uTHasi EMKOCTHAs CBSI3b.

R i
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Puc. 5 — Mogenupyemasi 5KBUBAJICHTHAsA CX€Ma MArHUTHOTO

9KpaHUPOBAHUS IIPOBOJAA

4.14. Tlpu OTKIIOYEHHOM IMepeKiouarese no 1-my kaHamy ociuuiorpada
MPOU3BECTU U3MepeHHre HanpspkeHus: Ue 3IeKTPUYecKOro Toka B MPOBOJHUKE, a 1O
2-My KaHaly — HarnpsbkeHue HaBoJaku Unas Ha 3kpane npoBoga. OToOpa3uth B OTUETE
SIIOPHI HATIpsKeHU curHainoB Ue u Uno.

4.15.  Paccumtath  ko3(pdunueHT  AOPEKTUBHOCTH  IKPAHUPOBAHMS
(ko3¢ dunirent ocnabdiaeHus) s JaHHOTO BapHaHTa SKPaHUPOBAHUSA.

4.16. Ilpu BKIIOYEHHOM TMepeKiIovarene mno 1- My kKaHaimy ociuuiorpada
MPOU3BECTU U3MeEpeHHe HanpspkeHHs] Ue 3MeKTPUYECKOro TOKa B MPOBOJHUKE, a MO
2-My KaHaTy — HarnpsbkeHue HaBojku Uns Ha skpane npoBoga. OToOpa3uth B OTYETE
AIIOPHI HaMpsKeHUs: curHanoB Ue n Uns.

4.17.  Paccumtath  kod(hPumuenT  3hGHEKTUBHOCTH  DKPAHUPOBAHUS
(k03 punreHT ociabiaeHus) s JaHHOTO BapHaHTa SKPAHUPOBAHUS.

4.18. Caenatb BbIBOBI 00 3(PPEKTUBHOCTH SIKPAHUPOBAHUSI.

4.19. OpopMuth oTUeT O MPOJICTAHHON padoTe.

TpeOoBaHus K 0TUYETY O MPOJIETAHHOM J1a00paTOPHOI padoTe.
B oruere npusectu:
3a/laHH€ Ha BBINIOJIHEHHUE PadOTHI,
MOPSJIOK TTPOBEICHHS paOOTHI,
UCCIIEyEMBbIE TPUHLIUITHAIBHBIE YKBUBAJICHTHBIE CXEMBI,
pPEe3yJIbTaThl PACYETOB;
pe3yJIbTaThI UCCIECIOBAHUN — JITIOPHI HANIPSKEHUM CUTHAIA U HABOJKH JUIS
Ka)KJI0M HCCIIEyeMOU CXEMBI 110 KaKI0MY KaHairy, ux AUX;
CPaBHEHME PACUETHBIX PE3YJIBTATOB C IKCIIEPUMEHTAMM.



BBIBOJIBI O TIPOJICJIAHHON padoTe.

MonaegupoBaHue U UCCJIeI0OBAHNE IPUHIIUIIOB MMOCTPOCHUS U
padoThI cpeacTB GpUabTPpAMU HHPOPMALNMOHHBIX CUTHAJIOB

KpaTkue TeopeTnuecKkue HIH CIPABOYHO-UH(POPMALIMOHHBIE MATEPHAIBI

[Tomexomnonassiromue (GUIBTPHI O0SCIICUNBAIOT OCJIA0JICHUE HEITMHEWHBIX
CUTHAJIOB B Pa3HBIX YydyacTKaXx dYacTOTHOro jAuamnazoHa. OCHOBHOE 3HAYCHHUE
GUIBTPOB — MPOMYCKaTh 0€3 3HAYMTEIBHOTO OCJIA0JCHUS CUTHAJBI C YacTOTaMH,
JeKAIUMH B paboueii 1moyioce, ¥ MOJIaBIIsATh CUTHANBI 32 MPECeIaMH TTOJIO0CHI.

OubTpanys SBISETCI OCHOBHBIM M A()DPEKTUBHBIM CPEICTBOM TIOJIaBIICHUS
(ocnabiieHns) KOHIYKTUBHBIX TIOMEX (HABOJOK) B TIEMSAX DJICGKTPONUTAHUSA, B
CUTHAJIBHBIX IETsIX WHTepdelica U Ha MEeYaTHBIX IJIaTaxX, B MPOBOJAX 3a3EMIICHHUS.
[Tomexomnoaasmstonue (GUIBTPBI MO3BOJISIOT CHU3UTh KOHIYKTUBHBIC MOMEXH, Kak

OT BHEILIHUX, TaK U OT BHYTPEHHUX UCTOYHUKOB MTOMEX.
bunpTpa

COOTBCTCTBUHU C PpaCIIOJIOKCHUEM I1I0JIOCBI IIPpOITyCKaHNA
OTHOCHUTCJIIbHO IIOJIOCBI ITTOMEXOIIOAABIICHNWA B YAdCTOTHOM CIICKTPC pPa3jinvdaroT
I-IeTI:I]:’)e KJ1acca IIOMEXOITIOJABIAKOIIINX (bHJIprOB, aMHJ’II/ITy,[[HO-LIaCTOTHBIe
xapakTepucTuku (AYX) KOTOphIX MOKa3aHbl Ha puc. 1:
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Pucynok 1 — AUX nomexonoaBisitoiux GuibTpoB

(GUIBTPBI HUHKHUX YacTOT (HU3KouacToTHbie) — ®HY, npomyckatoiue
CUTHaJIBI B IMana3zoHe 4yactoT oT1 = 0 1oz (puc. 1, a);

GbuIBTPHI BEpXHUX YacTOT (BbIcOKouacToTHBIC) — DBY, mpomyckatomue
CUTHAJIbI B IMAMA30HE YacTOT OT 1 102 = (puc. 1, 0);

0JIOCOBBIE (TOJIOCHO-TIponyckatoiue) [1d, mpomyckaroiue CUrHaibl B
JMara3oHe 4acToT oT 1 402 (puc. 1, B);

3arpaxkJaolire Wik peKeKTOpHbIE (MTOJI0CHO-3aAepkuBatoliue) 3D,
MPOMYCKAOIINE CUTHAIBI B Iana3zoHe yactoT ot 0 1 u ot22 jo (puc. 1, r).

3aBHCHMOCTH OT THIIOB JIEMEHTOB, U3 KOTOPBIX COCTABIIEHBI (PHIBTPHI, KX
JEJIST Ha:

NIACCHUBHBIE PEaKTUBHBIC, COCTOSIINE U3 31eMeHTOB L u C;

IbE303JIEKTPHUECKUE, COCTOSIINE U3 KBAPIIEBHIX TUIACTHH;

0e3bIHIyKIIMOHHBIE TACCUBHBIE, cocTosIIMe U3 1eMeHToB R u C.

Bo3moxxHo mnpuMeHeHue akTuBHBIX RC-(QUIBTPOB Ha OCHOBE MHUKPOCXEM
(omepaliMOHHBIX yCUJIUTENEH). DTO MOXKET OBITh IIEJIeCO00pa3HO B TEX Clydasx,
korja naccuBHble LC-QuibTpbl CTAaHOBATCS OYE€Hb I'POMO3JKUMHU MPU MOHMKEHUU
YacTOTHI Cpe3a J0 3BYKOBBIX YaCTOT, KOTJa JIaXe MPHU BHIOOPE OTHOCUTENILHO MaJlon
emkoctu (Hampumep, 0,01 mMx®d) apoccenb CTaHOBUTCA HECOM3MEPUMO OOJBIIOTO
pa3Mepa W Macchbl. B akTUBHOM (UIBTpE OMEpPAlMOHHBIN YCUIUTENh MpPeoOpasyer
UMIIeIaHC MojKIoYaeMoi kK Hemy RC -1mienu Tak, 4To yCTpOHCTBO BeleT ce0sl Kak
WHJYKTUBHOCTb.

Metoauka pacyera napamerpos naccuBHbix HY u BY ¢puiabTpos

Jns unbTpany nHOOPMAIIMOHHBIX CUTHAJIOB B BUJIE KOHIYKTHUBHBIX MTOMEX
MOTYT NPUMEHAThCS cumMMeTpuuHble LC-QuibTpbhl HMKHUX WM BBICOKMX YacTOT
tuna K (puc. 2 u 3). B punbrpax 310r0 THNA MpOoU3BEICHUE MOJIHBIX COMPOTUBICHHM
€MKOCTM W HHAYKTUBHOCTH T@PU HU3MEHEHHHM 4YacCTOThl OCTAETCS MPUMEPHO
MOCTOSIHHBIM (M3-32 OOpaTHO MPOMOPIMOHAIILHOTO H3MEHEHUsI WX PEaKTUBHBIX
CONPOTHUBJIEHUI IIPU U3MEHEHUU 4acTOThl). Harpumep, eciny eMKOCTHOE peaKTHUBHOE
CONPOTUBJICHUE CHUKAETCSA MPU YBEIIMUYECHUH YACTOThI, TO UHIYKTUBHOE PEAKTUBHOE
CONPOTHUBJIEHUE YBEIINYUBAETCS HA COOTBETCTBYIOLIYIO BEJIUYHHY.

Ha pucynkax 2 u 3 mpuBeneHbl cxeMbl THHOBBIX LC-QUIBTPOB HIKHUX U
BepxHUX yacToT T-oOpazHoii u I[l-o0pa3Hoii cTpykTyp. Il-00pa3uble GUIBTPHI
MPUMEHSIOT JIJIs1 YBEJIMUEHHUS KPYTU3HBI IepexoaHoi obmactu AUX.
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Pucynok 2 — CummeTpruHbie GUIBTPhI HUKHUX YaCTOT:
a) - T-o0pasnsrii, 0) - [1-00pa3HbIit
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Pucynok 3 — CuMMeTpuuHbie (PUIBTPHI BBICOKUX YaCTOT:
a) - T-o0pa3Hslii, 0) - I1-00pa3HbIii

HY ¢unbrpax 3HaueHus: napamMeTpoB BEIOMPAIOTCS IO CIAEAYIOIIUM

2R
L 2 2 \F
T2 w2 —; C ;R , (1)
\/IT w2R
rae R — akTHBHOE MM KOMILIEKCHOE CONPOTUBIICHNE HATPY3KH GuibTpa; w2 =2 Fo

— KpyroBas yacTtota cpesa punbtpa; F2 - nuHeliHasg yactora cpeza. @opMyibl
(1) MoryT OBITh BBIpAXEHBI UePE3 JIMHEHHYIO YaCTOTYy Cpe3a:
—_— 1 1
L ; F 2 ; € ,
3,14F > 3,14~NLC 3,14F )R
CymMmapHas HHIYKTUBHOCTh T-00pa3HoOro guibTpa pacupenensercs MOopoBHY
Mexay Karymkamu (puc. 1, a) u cymmapHas eMkocTb [I-oOpa3zHoro ¢uibTpa
pacmpenenseTcs MOpoBHY MeX Iy KOoHJAeHcaTopaMmu (uibTpa (puc. 1, 6).
Pacuetnbie ypaBHenus 11 BU ¢uibrpa:

BBIPpAKCHHAM:

2)

R
L — 1 1
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®opMyiibl (3) MOTyT OBITh BBIPA)KEHBI Uepe3 JTUHEHHYIO YacTOTy cpe3a:
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; 4 1 1 ‘ ,
—_ —_—
F1 F1 /_ ; C ; R \C 4
4YC 8RF , )

1
BY ¢unpTpam Takke nNpucyiie-To NpeuMyLIeCTBO, YTO ISl IEPEMEHHOI0 TOKa
KOHJICHCATOPbI U KaTYIIKH WHIYKTUBHOCTU paOOTaOT MPOTUBOIOIOKHBIM 00pa3oM.
CnepnoBatenbHo, B LC-QuIbTpoB BEpXHUX YACTOT MOCIEAOBATENIbHBIN AJIEMEHT MpU
YBEJIMYEHUH YacTOThbl CUTHajla MMeEeT 0oJiee HU3KOE PEaKTUBHOE CONMPOTHUBIICHUE.
Takoi 3JIEMEHT NMPOIyCKAaeT BBICOKOYACTOTHBIE CUTHAJBI, & JUI CUTHAJIOB HHU3KHMX
4acTOT €ro PEakTUBHOE CONPOTUBIICHUE BEIUKO. llapaynenbHblid 371EMEHT OKa3bIBaET



IIYHTUPYIOIIEE BIMUSHNAE HA CUTHAIBI HU3KUX YacTOT, a /ISl BBICOKOYACTOTHBIX
CUTHAJIOB €r0 PEAKTUBHOE COMPOTUBIIEHUE BEJIHKO.
TpeOyemast cymmapnasi eMKocTh T -00pa3Horo gpuibTpa pacnpenensercs

MOPOBHY MEXIy KOHJAEHCATOpaMU (PUIIbTpa TakK, YTO KaXKIbli KOHJIEHCATOP UMEET



€MKOCTh, PaBHYIO yJBOCHHOMY pacueTHOMY 3HadeHuio. B II-o6pasnom ¢uibTpe
o0I1asi MHAYKTUBHOCTh PACIIPEACISCTCS MOPOBHY MEXIY ABYMS KaTyIIKAMH TaK, YTO

KaXKasi U3 HUX UMEET UHAYKTUBHOCTbD, PABHYIO YJIBOGHHOMY pPacdeTHOMY 3HAUCHUIO.
Ha puc. 8 mnpuBeneHbl cXeMbl THUIOBBIX MOJOCHO-3arpaxaatromux LC-

bunbTpoB T-00pa3Hoit u I1-06pa3Hoit CTPYKTYP.
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Pucynoxk 8 — CxeMbl OJIOCHO-3arpakaarouX (GuiIbTpoB:
a - [T-obpaznas; 6 - T-oOpa3Has

[TonocHo-3arpaxkatonuii  GuiabTp 00JaTaET TEM MPEUMYIIECTBOM, UTO
IIOCJIEA0OBATENBHBIE W IApAJUICIIbHBIE PE30HAHCHBIE LENMM MMEIOT PA3JIUYHbIC
XapaKTEePUCTUKU MX MOJHBIX conpoTusieHuil. [lapamnensHas LC-uens co3maer Ha
PE30HAHCHOM YacTOTE€ MAaKCUMaJIbHO OOJBIIOE CONPOTHUBIEHHE B TO BPEMS, KaK y
ITOCJIEA0BATENBHOM LENMA OHO MUHMMaNbHO. [Ipu coennnenun stux asyx LC-nemnei
OINpeJeNeHHBIM 00pa30M, KaK MOKa3aHO Ha pUC. 8, MOKHO CO3JaTh CXEMY IMOJIOCHO-
3arpaxknaawomero ¢uibTpa. IlocnenoBarenbHass BETBb 00Ja4a€T MHHUMAIbHBIM
MOJIHBIM COMPOTHUBIICHUEM Ha LEHTPaJIbHOW yacToTe TpeOyeMoro nauamnas3oHa. Ee
IIOJIHOE COIPOTUBJICHUE HAUYMHAET YBEJIMYUBATHCSA IO 00€ CTOPOHBI OT YacTOThI
pe3oHaHca. Ha neHTpanpHOM dYacToTe 3Ta BETBb OKa3blBa€T UIYHTHPYOLIEE
BozzelcTBHe. [lapanienbHas BeTBb Ha HEHTPAIBHON YaCTOTE MMEET MAaKCUMAaJIbHOE
COINPOTUBJICHUE, U OHO YMEHBILIAETCSI MO 00€ CTOPOHBI pe30HaHca. JTa BETBb
IPENATCTBYET MPOXOXACHUIO CUTHAJIOB B JIMANla30HE 4acTOT MO 00€ CTOPOHBI OT
LEHTPAJIIbHON YaCTOTHI.

Ha puc. 9 mnpuBeneHsl cXeMbl THIOBBIX MOJIOCHO-ponyckaromux LC-

bunsTpoB T-00pasnoii u [1-o6pa3Holt CTPyKTYD.
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Pucynoxk 9 — CxeMbl MOJI0CHO-MIPOITYCKAOIINX (PUITIBTPOB:
a - [I-obpasnas; 6 - T-oOpa3nas

[TonocHo-nponyckatomuii  GuiabTp o00JaAaeT TEM MNPEUMYIIECTBOM, UTO
IIOCJIEA0BATENBHBIE W IApaJUIC/IbHBIE PE30HAHCHBIE LENMH HUMEIOT PA3JIUYHBIC
XapaKTepUCTUKN MX IMOJHBIX CONPOTHUBIEHUM, KaK H ITOJOCHO-3arpaKIAroIIMi
¢buneTp. [lapannensras LC-mienb co3maer Ha pe30HAHCHOW YacTOTE MaKCHUMAaIbHO
OoNbIlIOE COMPOTHBIEHWE B TO BpeMs, Kak Yy IOCIEAOBATEIbHON IENH OHO
mMuHuManbHO. Ha ocHoBe stnx nByx LC-meneid MOXKHO peann30BaTh IOJOCHO-
nponyckawomuit  GuibTp. IlocinenoBarenbHas BeTBb 00JaaeT Ha I[EHTPAIbHOM
yacToTe TpeOyeMoro auana3oHa MUHUMAJIbHBIM MOJHBIM CONPOTUBIEHUEM, KOTOPOE
YBEJIMYUBAETCS MO 00€ CTOPOHBI OT YacTOThl PE30HAHCA. JTa BETBb OKa3bIBaeT
WIYHTUPYIOIIEE BO3JCUCTBUE HA CHUTHAJIBI C YAaCTOTAMU BBIIIE W HUXKE LEHTpa
3aIaHHON TOJIOCHl. BeieAacTBrUE 3TOro Kak MOCIIEIOBATENbHAS, TaK U HapaJuleIbHas
BETBb 00ECIIEYMBAIOT MPOXOKACHUE CUTHAJIOB B IUANIA30HE YACTOT, JeXKallleM 1o o0e
CTOPOHBI OT 33JJaHHON LEHTPAIIbHOW YaCTOTHI.

MeToauka pacyera mnapamMeTpoB NACCUBHBIX MOJOCOBBIX U

PeXKEKTOPHBIX (PUIBTPOB

Jlist pacyeTa mapaMeTpoB PEKEKTOPHBIX (3arpakIalomux) GuiIbTpoB 00enx

CTPYKTYP MOKHO BOCIIOJIb30BaThCA CIEIYIOIIMMH (HOpMyTaMHu:

L _2-_1 4R F2 Fi R R ()
R L s
I,. 2 2
FIF 2 4(F2 FI)
2 2 1 2 1
L 1 2 21 _F; Fj (6)
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Jlnig pacuera mapaMeTpoB MOJOCOBBIX (GUIBTPOB 00EUX CTPYKTYP MOKHO
BOCTIOJIb30BaThCS CIEAYIOMUMU (OPMYIIaMU:
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Conep:xanue 1a00paToOpHOil padoThl pad0ThI, BHINOJHAEMOM CTYAEHTAMU

Onucanue J1a00paTOPHOro 00OPYIOBAHUNA:
I[19BM c nporpammusiM pegakropoM «Electronics Workbenchy.
TpeOoBaHus 0€30MIACHOCTH NPH BHINOJIHEHNUH PAdOTHI

3ananue 1 padoThI

Jlnia hunbTpa HU3KUX YacTOT MO 3aJaHHOM MoJoce mpomnyckanus Fz u narpyske R
paccunrtarh mapamerpsl L u C T-o0pa3noii u [1-o0pa3Hoii cTpyKTyp.

CHATb SKCTIEpPUMEHTAIbHbBIE AMILIUTYIHO-4aCTOTHBIE XapaKTEPUCTUKU (PUIIBTPOB
HU3KUX YacTOT C paCYeTHBIMU MapaMeTpaMy U CPABHHUTH 33JJaHHYIO (PacueTHyIO) U
AKCIIEPUMEHTAJIbHYIO MOJIOCHI MPOMYCKaHUs 11 00enX CTPYKTYp (QUibTpa.

Jlnst punbTpa BHICOKMX YaCcTOT MO 3alaHHOM nosioce nojaasiienus Fi u Harpyske R
paccuutath mapameTpsbl L u C T-o6pa3Hoii u [1-06pa3Hoit CTPYKTYD.

CHATH HKCTIEpUMEHTAIbHBIE aMILTUTYIHO-4aCTOTHBIE XapaKTEePUCTUKU (PUIIBTPOB
BBICOKMX YaCTOT C PAacUETHBIMU MapaMeTpaMu U CPABHUTH 33IaHHYIO (pacueTHYIO) U
HKCIEPUMEHTAIbHYIO MOJIOCHI TO/IaBJIEHUS JIs1 00euX CTPYKTYp (puibTpa.

Jlist 3arpaxkaatonero puibTpa mo 3aaHHou noJioce nojaasnenus ot F1 o F2
Harpy3ke R paccuurats nmapamerpst L u C T-o06pa3noit u [1-06pa3Hoii cTpyKTyp.



CHATB DKCIIEPUMEHTAJIbHBIE aAMIUIMTY IHO-4aCTOTHBIE XapaKTEPUCTUKHU
3arpaJIuTeNbHbIX (UIBTPOB C pPACUETHBIMH TapaMeTpaMH W CPAaBHHUTH 3aJIaHHYIO
(pacueTHyI0) M JKCHEPUMEHTAIBHYIO TOJIOCHI MPOIMYCKAHUS I O00CUX CTPYKTYp
¢unbTpa.

st monmocoBoro ¢uiabTpa MO 3amaHHOW mosoce mpomyckanus or F1 go F2 u
Harpy3ke R paccunrtats napametpsl L u C T-o0pa3noit u [1-o6pa3Hoii cTpykTyp.

CHsATb AKCIIEPUMEHTAJIbHBIE aAMIUIMTY IHO-4aCTOTHBIE XapaKTEPUCTUKHU
MOJIOCOBBIX (UIBTPOB C pACUETHBIMH MMapaMeTpaMd W CPaBHUTH 3aJIaHHYIO
(pacueTHyI0) M DKCIEPUMEHTAIBHYIO IOJOCHI TMOJABICHUS ISl O0CUX CTPYKTYD
bunbTpa.

CocTaBuTh OTYET O NPOJIETAHHOW PabOTe B COOTBETCTBUU C



TpeOOBaHUSIMU, U3JIOKEHHBIMU B ONMKMCAHUU JA00PaTOPHOI pabOTHI.

4. Ilopsi10K BBHINOJHEHUS PAdOTHI
4.1. 3anyctuth Moaenupyronryto nporpammy EWBS. Habpats cxemy T-

oOpa3Horo GpuibTpa HIHKHUX YacCTOT IO puc. 4.

"()E :': C

Pucynox 4 — Monenupyemas cxema T-o0paznoro HU ¢uiibrpa
4.2. CornacHO 3aJaHHOMY NpPENOJABaTEIEM BapUaHTy U3 TaOnuubl |
paccuutath nmapameTpsl GuiibTpa L u C, Bocnonb3zoBaBuuck popmynamu (1) u

(2). Tabmuua 1 — Mcxoausie TpedoBanus k ucciaeayemomy HY ¢punptpy

E=220 Ne
B, BapHAHTA
R=1 1 2 3 4 5 6 7 8 9 10
KOM
F2, xI'g 5 5 6, 6 7, 7 8, 8, 9 10
R R 0 R 0 s 0 5
0 5 5 5

4.3. OTpenakTupoBaTh  CXE€My  COIJIJaCHO  PACUYETHBIM  ITapaMETpaM.

4.4. BKIIOUYHUTH CXEMY, JBOWHBIM IIETYKOM MBIIIU MO U3MEPUTEIIO YaACTOTHBIX
xapaktepuctuk (Bode plotter) packpbiTh €ro U B JUHEUHOM pexume cHATh AUX T-
obpaznoro HY ¢unstpa.

4.5. OmpenenuTh MojoCy mpomyckanus ¢uiasTpa Ha ypoBHe 3 ab (B ToMm
Mecte, e 3HadeHne AUX cHusuthes a0 0,707 oT MakCUMaJbHOTO 3HAYCHUS).
CpaBHUTH 3HAYEHUE MOJIOCHI TPOMYCKAHUS C 3aJJaHHBIM 3HAYEHUEM.

4.6. Habpatb cxemy I[1-006pa3Horo gpuibTpa HMHKHUX Y4aCTOT IO PUC. 5.




1

 LO—
k]
-
g
=

Pucynok 5 — Mogenupyemas cxema [1-o6paznoro HY ¢unsrpa

4.7. CornacHO 3aJlaHHOMY IMIperojaBaTesieM BapuaHTy U3 TaOauubl |
paccunTtarh nmapamerpsl Guiibtpa L u C, Bocnonbs3oBasmucsk popmynamu (1) u (2).

4.8. OTpenakTUpOBaTh  CXEMy  COTJJaCHO  pacyeTHbIM  [apaMeTpam.

4.9 BKIIOYUTH CXE€MY, IBOMHBIM IIETYKOM MBIIIN MO U3MEPUTENI0 YACTOTHBIX
XapakTepucTuk (Bode plotter) pacKpbITh €ro U B JUHEHHOM pexnme cHATh AUX I1-
obpaznoro HY ¢unbtpa.

4.10. OnpeaenuTh MoJjiocy mporyckaHus (uibTpa Ha ypoBHe 3 ab (B Tom
mecte, rae 3HaueHne AUX cuusutbes a0 0,707 OT MakCMMaabHOTO 3HAYCHHS).
CpaBHUTH 3Ha4YCHHE TOJOCHI TPOMYCKaHWs C 3aJaHHBIM 3HadueHueM. CpaBHUTH
MOJIOCHI Tponyckanusi T-o0pa3noro u [1-o6pa3zHoro ¢GpumsTpoB.

4.11. Habpats cxemy T-00pa3Horo ¢puibTpa BBICOKMX YaCTOT O pHC. 6.

0
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Pucynok 6 — Moaenupyemas cxema T-o6paznoro BU dunsTpa

4.12. CornmacHo 3aJaHHOMY MpENOAaBaTE]IeM BapUaHTy W3 TaONHIbl 2
paccunTath mapameTpsl Griibtpa L u C, Bocnons3oBaBmuchk hopmynamu (3) u (4).



Tabnuua 2 — Mcxonuele TpeboBanus k uccnegyemomy BU guibtpy

E= 220 Ne
B, BAPHAHTA
R=1 1 2 3 4 5 6 7 8 9 10
KOM
F1, k' 5 5 5, 5 5, 6 6, 6, 6 6,8
9 b 4 9 8 9 2 4 9
0 2 6 0 6

4.13. OTpenakTupoBarb  CXE€My  COTJIACHO  pPAaCUETHBIM  ITapaMETpaM.

4.14.BKIrO4nTh CXEMY, IBOWHBIM IIEITYKOM MBIIIH I10 H3MEPUTEIIO YaCTOTHBIX
XapakTepucTuk (Bode plotter) packpbITh €ro U B JTUHEHHOM pexxkume cHATb AUX T-
obpasznoro BY ¢unbtpa.

4.15. Omnpenenutb ToJIOCy Tpormyckanus (QuibTpa Ha ypoBHEe 3 b (B TOM
Mecte, e 3HadeHne AUX cHusuthes a0 0,707 oT MakCHMaJbHOTO 3HAYCHUS).
CpaBHUTH 3HAUECHHE MOJIOCHI IPOITYCKAHUS C 3aJAHHBIM 3HAYECHHEM.

4.16. HaGpath cxemy I1-00pa3Horo ¢puiibTpa BBICOKUX YacTOT IO pUC. 7.

o Ds 2 2 [J»

L 2 - -

Pucynok 7 — Monemupyemast cxema [1-o6paznoro BY ¢unstpa
4.17. CornacHo 3aJlaHHOMY IMpenojaBaTesieM BapUaHTy M3 TAOIULbl 2
paccunTtarh mapamerpsl Guiibtpa L u C, Bocnonbs3oBaBmuchk popmynamu (3) u (4).
4.18. OTpenakTupoBaTh  CXE€MY  COINIACHO  pPACYETHBIM  [ApaMETPAM.
4.19.BxirounTh cxemy, ABOWHBIM IIETUYKOM MBIIIU IO U3MEPUTEIIO YACTOTHBIX
XapakTepucTuk (Bode plotter) pacKpbITh €ro U B JUHEHHOM pexxnume cHATh AUX I1-
obpaznoro BY ¢unsTpa.

4.20. Omnpenenutb MOJIOCY MpoImyckaHusi GuibTpa Ha ypoBHe 3 nb (B Tom
Mecte, e 3HaueHue AUX cHuzuthes g0 0,707 OoT MakCMMaJIbHOT'O 3HAYCHHS).
CpaBHUTH 3HAYCHHE IOJOCHl MPOIMYCKaHUS C 3aJaHHbIM 3HaueHueM. CpaBHUTH
MOJIOCHI Tponyckanusi T-o6pa3noro u [1-o6pa3znoro ¢GpumsTpos.

5.1. 3anmyctuth Mopenupywomlyro nporpammy EWBS. HabGpate cxemy T-
0o0pa3Horo 3arpaauTesbHoro puiptpa no puc. 10.
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Pucynoxk 10 — Moaenupyemas cxema T-o0pa3HOro 3arpaiuTenbHoro GpuiabTpa

5.2. CoryacHo 3aJJaHHOMY TIpenoaaBaTeeM BapuaHTy U3 TaOIUIIbI 3
paccuutath nmapametpsl GuinbTpa L u C, Bocnonb3zoBasmuck Gpopmynamu (5) - (7).
Tabnuna 3 — Mcxonubie TpeOOBaHUS K UCCIIEyEMbIM MOJIOCHO-3arPaKIAI0NIIM 1
MOJIOCHO-TIPOITYCKAOIIUM (UIIbTPaM

E=220 Ne
B, BAPHAHTA
R=1 1 2 3 4 5 6 7 8 9 10
KOM
Fi, 5,0 5 6, 6 7, 7 8, 8, 9 10
INBI R 0 R 0 s 0 5
5 5 5
F2, 70 7 8, 8 9, 9 10 10 11 12
kIl y 0 y 0 . ,0 S
5 5 5

5.3. OTpenakTupoBaTb  CXEMy  COIVIACHO  pAacueTHbIM  MapameTpam.

5.4.BKJIIOYNTH CXEMY, ABOMHBIM IIEIYKOM MBIIIH 10 U3MEPUTENIO YaCTOTHBIX
XapakTepuctuk (Bode plotter) packpbITh €ro U B TuHEHHOM pexkume cHATh AUX T-
obpaznoro 3.

5.5. OnpenenuTh nojocy nojasiaeHust puibTpa Ha ypoBHE 3 1b (B TOM MecTe,
rae 3HadyeHue AYX cuusutbes a0 0,707 oT makcumanbHOro 3HaueHusi). CpaBHUTH
3HAYEHHUE MOJIOCHI MOJABIEHUS C 33JIaHHBIM 3HAYEHUEM.

5.6. Habpats cxemy [1-06pa3Horo 3arpaaurensHoro ¢uibTpa mno puc. 11.

(/]




Pucynok 11 — Mogenupyemas cxema [1-00pa3Horo 3arpaautenbHOro GpuiabTpa

5.7. CornacHo 3aJaHHOMY MpenoJaBaTejleM  BapHaHTy W3 TaOmUIbBl 3



paccunTtath mapametpsl pribtpa L u C, Bocons3oBaBmmch Gopmynami (5) - (7).
5.8. OTpenakTupoBarb  CXeMy  COIVIACHO  PACUYETHBIM  IIapaMeTpaM.
5.9.Bxir04nTh CXeMy, IBOWHBIM IIETYKOM MBIIINA IO U3MEPUTENI0 YaCTOTHBIX

xapakTepuctuk (Bode plotter) packpbITh €ro U B JIMHEWHOM pexkume cHATh AUX TI-

obpaznoro 3.

5.10. OnpenenuTs nojiocy nojaaBieHus PuibTpa Ha ypoBHE 3 1b (B TOM MecTe,
rae 3Haduenue AYX cuusuthes no 0,707 ot makcumalibHOTO 3HaueHus). CpaBHUTH
3HaYeHHE TOJIOCHl TMOJABJICHUA C 3aJaHHBIM 3HayeHHeM. CpaBHUTH MOJIOCHI
noaasyienust T-oo6pazHoro u [1-06pa3HOro 3arpaauTeabHbIX (GUIBTPOB.

5.11. Habpats cxemy T-06pa3Horo nosocoBoro guibtpa mo puc. 12.

1 pp
8

Pucynox 12 — Mogenupyemas cxema T-00pa3Horo mojiocoBoro GpuibTpa

5.12. CorjmacHO 3aJaHHOMY THpeNoAaBaTeleM BapUaHTy H3 TaOmuIBl 3
paccunTath mapametpsl priibtpa L u C, Bocons3oBaBmmch popmynami (8) - (10).

5.13. OTpenakTupoBaTh  CXEMy  COIJIaCHO  pAacyYeTHbIM  IapameTpam.

5.14. BKIIrOYUTh CXeMY, ABOWHBIM HIETYKOM MBIIIHU IO U3MEPUTENIO YaCTOTHBIX
xapakTepuctuk (Bode plotter) packpbiTh €ro U B JUHEHHOM pexume cHATh AUX T-
obpaznoro I1D.

5.15. OnpenenuTh mojocy mnporyckanus (uiabrpa Ha ypoBHe 3 n1b (B ToM
Mecte, rae 3HaueHue AUX cHuzuthes 10 0,707 OT MakCUMaIbHOTO 3HAYCHUS).
CpaBHUTDH 3HAUYECHHE MOJIOCHI IPOITYCKAHUS C 3aJaHHBIM 3HAYCHHUEM.

5.16. Habpats cxemy I1-o6pa3noro monocoBoro ¢puibTpa mo puc. 13.
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Pucynox 13 — Monenupyemas cxema [1-oOpa3Horo mosocoBoro ¢puiasTpa

5.17. CornacHo 3aJaHHOMY IMpernojaBaTesieM BapHaHTy W3 TaOIUIbl 3



paccuutath nmapameTpsl GuiibTpa L u C, Bocnonb3zoBaBmuck Gpopmymnamu (8) - (10).
5.18. OTpenakTupoBaTh  CXEMy  COIJJaCHO  pAacCYETHBIM  IapaMeTpaM.
5.19.BKir0YuTh CXeMy, ABOMHBIM HIETYKOM MBIIIU IO U3MEPUTEIIO YaCTOTHBIX

xapakTepuctuk (Bode plotter) packpbITh €ro U B JIMHEWHOM pexkume cHATh AUX TI-

obpaszHoro [10.

5.20. OmnpenenuTh mooOCy Tpormyckanus (QuibTpa Ha ypoBHe 3 ab (B ToM
Mmecte, rae 3HadyeHne AYUX cHusuthes 1o 0,707 OT MakCHUMalbHOTO 3HAYEHUS).
CpaBHHUTh 3HAa4Y€HUE IIOJIOCHI NPOIYCKAHHUS C 3aJaHHbIM 3HaueHueM. CpaBHUTH
MOJIOCHI nponyckanusi T-o0pa3noro u [1-o0pa3Horo mosocoBsixX GUIBTPOB.

6. TpebGoBanusi K OTUYETY 0 NPO/IEJTAHHOI JJabopaTopHOi padoTe.

OTYETE NPUBECTH:

3a/laHH€ Ha BBINIOJIHEHHUE PaOOTHI,

NOPAJIOK MTPOBEACHUS pabOTHI,

MOJIENTUPYEMbIE TPUHIIUITUATBHBIE CXEMBI

(UIABTPOB, PE3YNHTATHI PACUETOB TAPAMETPOB

buIbTPOB;

pe3yJbTaThl U3MEPEHUN aMIUIUTYIHO-4YaCTOTHBIX XapaKTEPUCTHK ISl KaXK10H
UCCIIEyeMOM CXeMbl (PUIIbTPA;

CpPaBHEHME PACUETHBIX PE3YIBTATOB C

OKCIICPUMCHTAaMM. BBIBOABI O HpOHGHaHHOﬁ pa60Te.

MoaenupoBaHue M HCC/IeIOBAHUE NPUHIUIOB IOCTPOCHHUS H
padoThI CPEACTB reHepaluu HIyMa J1Jisl JHEPreTHYeCKOoro CKpbITHSI
IIOMHUH

Kpartkue TeopeTnyeckue Uiy CipaBoYHO-HH(OPMALMOHHbIE MATEPHUAJIBI

I'EHEPATOP IIYMA I'tlI-1000M

Huamxarop
“"Koxrpons”

Knonka
"Kourpons"
N

Puc. 1.
Onucanue u padora.

Ha3nauenune.



I'eneparop myma I'III-1000M (nanee no TeKCTy reHeEpaTop) NpeaHa3HAYEH IS
MAacKUpPOBKM  MOOOYHBIX, HH(OPMATHUBHBIX  3JEKTPOMArHUTHBIX  M3JIIyYCHHUH
NEPCOHAIBHBIX KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CETEW M KOMIUIEKCOB Ha OOBEKTax
BBIUHUCIIUTEIIBHOW TEXHUKU [EPBOM, BTOPOM U TPETbEH KATErOpUMl IyTeM
(GbopMHpOBaHUS M M3IYyYEHUS B OKpPY’KAIOIIEE MPOCTPAHCTBO 3JIEKTPOMArHUTHOIO
nosis mryma (OMITI) B quanazone yactot 0,1-1000 MTI'.

TexHu4eckue XapaKTepuCTHKH

3HaueHMs CHEKTPAJbHON IJIOTHOCTU HampsbKeHHOCTH maruutHoro ( Him) u
anekTpudeckoro (Emr) KOMIOHEHTOB HOPMHPOBAHHOIO 3JEKTPOMArHUTHOIO MOJIA
myma (OMIII) B nmeumbenax k 1mxB/M* xl'1, gopmupyemoro reneparopom Ha
pacctostHun d=Im ana Hmw u d=3m nns Em He Huke, 3HaY€HUN yKa3aHHBIX B
Tabnwure 1.

Taom. 1
Yacrora, MI'1q 0 0 1 5 1 3 10 | 20 30 50 7 10
, , 0 0 0 0 0 0 00
1 5 0
Hopma o TY 3 4 4 4 5 5 4 4 4 4 4 35
Em, nb. 5 0 0 5 0 0 5 5 5 0 0
Pesynprar 4 5 6 6 7 6 4 5 4 4 4 37
n3Mmepenus Em, 2 6 4 5 3 5 6 7 6 4 3
nb.
Hopma o TY 6 5 5 5 5 4
Hu, gb. 0 5 5 5 0 5
Pesynbrar 6 7 8 7 7 6
A3MEpEHUs 7 7 1 2 1 0
Hu, gb.

HopmanuzoBanusiii koadduiment kadectBa IIIMII (K), dopmupyemoro
reHepatopoM He MeHee 0, 8. 1. 2. 3 T'eHeparop oOecreuynBaeT BU3YAJIbHYIO H
3BYKOBYIO MHIMKAIIMIO BBIMOTHEHUS TpeOoBanuit o m.im. 1.2.1, 1.2.2 (HopMasibHOTO
pexxrma padoThl).

['enepatop obOecrmeuynBaeT BO3MOXKHOCTh  JUCTAHIIMOHHOTO  KOHTPOJIS
BBINIOJIHEHU TpeOoBanuil no 1.1. 1.2.1. 1.2.2 (HopMalibHOTO pexxrma padoThl)

DneKTponUTaHUE TEHEepaToOpa OCYILECTBIAETCS OT CETU MEPEMEHHOI0 TOKa
HanpsbkenreM 220422 B n yacroroit 50 I'ng

['enepaTop coxpaHse€T CBOM TEXHUYECKHE XapaKTEPUCTUKH B HHTEpBAJC
temneparyp ot mwioc 5 a0 mwnoc 40°C U oTHOCUTENBHON BiIaxHOCTH 110 80% mpu
temneparype miroc 25°C.

Bpems HapaboTtku Ha otka3 - 5000 4. Cpok ciyx0b1 - 10 net. Texuuueckuit
pecypc - 200004.

["abaputHbie pa3mephi:

0JI0Ka TeHeparopa ¢ usiydaromiet anteHHou - 700*600*35 mm,

omoka nuranug - 1 15*80*65

MM. Macca.

0JIoKa reHeparopa ¢ u3lyJaroliei anteHHo# He ooee - 0,8

KT, OJ10Ka mutanus He Ooiee - 0,4 Kr.

Cocras u3nenus

CocTaB KOMIUIEKTa reHepaTopa NpuBeAeH B Tabauue 2.
Tabm.



HanmenoBanue O6o3Hauyenne Kon. | Ilpumeuanue

1 Birox renepaTtopa ¢ 1JI12.211.037 1

HW3IyJaronied aHTCHHOM

2 bnok nuTaHus I1J12.087.263 1 WA
aHAJIOTUYHBIN

3 Tapa ynakoBo4Has 111J14.170.036 1

4 PykOBOJCTBO IO 11J12.211.038 PO 1

DKCILTYaTaIu1

5 DTHKeTKa 1IJ12.211.0380T 1

YcrpouicTBo 7 paGora

usnesus [lpuHoun nencreus.

PaGora reHepaTopa OCHOBaHAa Ha WCIOJL30BAaHUM HEIWHEUHBIX CBOMCTB
TPAH3UCTOPA W OPraHU3AIMU I[IUPOKOIOJIOCHOM OOpaTHOW CBSA3W MJis TEHEpaIuu
ITUPOKOTIOJIOCHOTO IIIYMOBOTO curHajga U ero ycuieHus. ChopMHUpOBaHHBIMN
IITyMOBOM CHTHAJ W3JIy4aeTCs B OKPYXkKalolllee MPOCTPaHCTBO. Ero MHTEHCUBHOCTH
3HAYUTEIIPHO  TPEBBIINIAET  WHTEHCHUBHOCTh  PAJUOU3IIYYEHUS OT  CPEJICTB
BBIYHMCIIUTEILHON TEXHUKH, YTO 00€CTIEUMBAET HAJCKHYIO 3aIIUTy 00padbaThiBaeMoi
UMHU UH(OPMAIUU OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA.

COCTaB TE€HepaTopa IIyMa BXOJUT YCTPOMCTBO KOHTPOJS HOPMAJIBHOIO
pexxuma paboThl reHepaTopa. Eciiu ypoBeHb CHTHalla Ha BBIXOJIEé TeHepaTropa
MPEBBIIAET 3aJaHHbI ypOBEHb, TO TopuT cBeroanon "KoHTpons" ciyxammii
WHMKaTOPOM HOPMAJIBHOTO PeXUMa pabOThI TeHEpaTOpa.

Ecnu xe ypoBeHb CUTHAJIa Ha BBIXOJIE T€HEPATOpa OKAXKETCSI HUXKE 3aIaHHOTO
YPOBHSI, 9TO MOXKET OBITh 00YCJIOBJICHO KaK IMaJIcHUEM YPOBHS BBIXOTHON MOIITHOCTH
reHepaTopa, Tak U U3MEHEHHEM XapaKTepa CIEKTpa FeHEPUPYEeMOro UM CUrHaia, TO
WHJIMKATOPHBIA CBETOJIMOJ] TAaCHET M 3aIlyCKAaeTCsl TEHEpaTop 3BYKOBOI'O CHTHAaja.
DTO SBJISIETCS IPU3HAKOM HAPYIIECHUS HOPMAJIBLHOTO peKrUMa pabOThl FreHepaTopa.

COCTaB reHepaTopa IryMa BXOJUT YCTPOUCTBO AUCTAHIIMOHHOTO KOHTPOJIS
HOPMAJILHOTO PeXUMa pabOoThl T€HEpaTOpPA.

BHelmiHee KOHTPOJNBHOE W/WIM YNPABISIONIEE YCTPOMCTBO MOXKET OBITh
MOAKIIIOUYEHO K KoakcuaibHOMy pazbemy DIJK- 0,2 A mpumamerpom 2,1mm. "lucr.
KOHTpOJIb" Ha 3aJHEW MaHenu reHeparopa ¢ nomoinbto Bwiku DIK -10A, npuuem
MTOJIOKUTEIIbHBIM KOHTAKT — BHEIIHWM, OTPULATEIBHBIM - BHYTpPEHHHUM. Tak Kak
BBIXOJIHBIM 3JIEMEHTOM CXEMbl JUCTAHIIMOHHOTO KOHTPOJIS SBIJISIETCS TPAaH3UCTOPHAS
ontonapa AOTI28A, To 3HauYeHUs MapaMeTPOB KOMMYTHUPYEMBIX HANPSAKEHUS U
TOKA HE JOJDKHBI MPEBBINIATh MAaKCHUMaIbHO JIOMYCTUMBIX [IJIi 3TOM ONTONaphl, a
MMEHHO, MaKCUMAJIbHO JOIYCTUMOE€ KOMMYTHUpYeMoe HampsbkeHue He Oosee 50 B,
MaKCHUMAJIbHO JJOMyCTUMBIN TOK Harpy3ku He 0ojee SMA.

Ecau ypoBeHb curHajia Ha BBIXOJI¢ TeHepaTopa NPEBBINIACT 3aJaHHBIMI
YPOBEHb, TO TPAH3UCTOP ONTOMAPBI OTKPHIT M NOJAHHOE HAa HETrO HANPSHKECHUE
NEPEAAETCS B HATPY3KY.

Ecnu ke ypoBeHb CUTHAJIa Ha BBIXOJIE TEHEPATOPA OKAXKETCSI HUKE 3aJaHHOTO
YPOBHSI, 9TO MOXKET OBITH 00YCJIOBJICHO KaK IMaJIeHUEM YPOBHS BBIXOHON MOIIHOCTH
reHepaTopa, Tak ¥ U3BMEHEHHUEM XapaKTepa CIeKTpa FreHepUPyeMOro UM CUTHaJIa, TO



TPaH3UCTOP ONTONAPHI 3aKPBIBAECTCS U MOJAHHOE HA HETO HANPSKEHHUE B HATPY3KY HE
nepeaaeTcs. ITo ABISICTCS MPU3HAKOM HAPYIICHUS HOPMAIbHOTO peXuMa paboThI
re’Heparopa.

Onucanue KOHCTPYKIUM.

Buenrnuit Bua reneparopa npeacTaBieH Ha puc. 1.

['enepaTop coctout u3 0JioKa reHepaTopa ¢ U3Iydarollel aHTEHHON U OJioKa
MTUTaHU.

KoHcTpykTUBHO OJOK TreHeparopa pa3MelleH B IJJACTMAacCOBOM JIUTOM
Kopnyce. M3nmydaromnasi aHTeHHa BBINOJHEHA B BUJIE METaUIMYECKOro MPOBOJIHUKA,
MOMEIICHHOTO0 B IUIACTHUKOBYIO O0OJIOUKY M 3aKpEIJIEHHOTO Ha OOKOBBIX CTEHKaXx
MeTaJUIMYecKoro maccu 0110ka reneparopa. [IpegycMoTpeHa BO3MOKHOCTh OBOPOTA
MJIOCKOCTH M3JTy4aroleld aHTEHHBI, KaK €UHOTO 1eJ0ro 0e3 u3MeHeHus ee QopMbl,
OTHOCHUTEJIBHO KopIyca OJOKa TeHepaTropa, BOKpPYT MpOXOoJslleil uepe3 OOKOBbIE
CTEHKHM Kopiyca ocu. IIpy 3TOM MIIOCKOCTh AHTEHHBI MOKET MOBOPAYMBATHCS HA
000 yron W (UKCHPOBATHCA C TMOMOINBIO (PUTYPHBIX Taek Ha OOKOBBIX
KPOHIITEHHAX METAJUIMYECKOTO MAcCH 0JIOKa reHepaTopa

Ha «xppimke koprmyca Ojoka reHepaTopa pa3sMEUIEHbl:  HWHIUKATOP
HOPMAJIBHOTO PEKUMa padOThl reHepaTopa M KHOMKA OMNEPAaTUBHOIO KOHTPOJIA €ro
paborocnocobHocTH. Ha 3amgHeil cTeHke Koplyca OJIoKa reHeparopa pa3MelIeHBI
pa3zbeMbl AJiA MOJKIIOUEHUs OJ0KA MUTAHUS U BHEIIHEW CHCTEMbl JUCTAHIMOHHOTO
KOHTPOJIS.

KauecTBe OJloKka MHUTaHUS TEHepaTopa WCIONb30BaH OJIOK TMHUTAHUS
ctabunuzupoBanHbii BI1-02b-1 111J12.087.263 TY, HO MOXeT ObITh UCMOJBb30BaH U
AHAJIOTUYHBIA C BBIXOJHBIM HampspkeHneMm +12B u TokoM Harpy3ku He MeHee
300MA.

CrnennanbHoOe 3a3eMIIeHHE MPU paboTe TeHepaTopa He TpedyeTcs.

XapakTepHble HEUCIPABHOCTH U CITOCOOBI MX YCTPAHEHHsI IPUBE/ICHBI B
tabmurie 3.

Tabnuua 3
HawnmenoBaHme HencripaBHOCTEH BepositHag npuunna | CrnocoObl
YCTPpaHEHUS
1. He cBeTHTCS MHIMKATOP Ha KOpITyce OJI0Ka Heucnopasen 3aMeHUTH

reHeparopa MpH HE Ha)KaTOW KHOIIKE Ha
nepeaHe naHeau
2. He cBeTuTCS MHIMKATOP Ha KOpIryce 0J10Ka

OJIOK IUTaHUS OJIOK IUTaHUS

reHeparopa npu HE HaXaTOW KHOIKE Ha | OrcytcTB 3aMeHUTh
nepeHel maHeau ue

3. IIpm HaxaToOI KHONKE Ha NEpeAHEN NaHeIn reHepanu OJIOK TeHeparopa
Kopmyca OjioKa reHepaTopa WHAMKATOP HE u

TacHET 3aMEHUTh

Y 3BYKOBOM CHUTHAJ HE U3J1y4YaeTcs Hapymen

HOpPMAaJIbHBIN pexXuM | OJIOK TreHepaTopa

paboTsl
reHepaTopa

Conep:xanue 1ad0paTopHOil padoThl,
BBINOJIHAEMOM CTYyJIeHTAMU B Xo/1e 3-r0 BOIPOca 3aHATHUS



Onucanue 1a00paTOpHOTO 0OOPYI0BAHUS:
reHeparop myma ['III-100M;

ocumwiorpad C1-93 wnu GOS-620FG;

MUKpO(OHHAS paro3aKIaaKa;



AJIEMEHTHI KOMMYTAlIUH;
ckanupyronmi npueMHuK AR3000A.

TpeOGoBanus 0€30M1aCHOCTH NIPH BBINOJTHEHUH PaOOTHI:
PaboTsI 0 ycTaHOBKE reHepaTopa MPOU3BOIUTH TOJIBKO MPU BHIKITIOYCHHOM
HaIps’>KCHUU IMUTAHUA.
Kakue-nu6o crniennanbHbie TpeOOBaHUS, OTIIMYAIOIIUECS OT TPeOOBaHMUI,
HPEIBSBISIEMbIX B COOTBETCTBUH C HHCTPYKIMSIMU 110 Pa0OTE C JIeKTpoaInaparypomu,
NUTaieiics ot cetu ¢ HanpsbkeHnueM 220B u yactoToit 50’1 1 ¢ MOCTOSTHHBIM
HanpspkeHreM 12B npu tokax nopsaka O,3A, OTCYyTCTBYIOT.
DIIeKTPOMAarHUTHBIE OIS, CO3/JaBaeMble TeHEPAaTOPOM Ha PAacCTOSTHUM Oosiee 1M oT
AHTCHHBI HC ITPCBBIIIAIOT JOITYCTUMOI'O YPOBHSA Ha pa60q1/1x MCCTax U COOTBECTCTBYIOT
I'OCT 12.006-84, TOCT B21.953-76, CaunlluH 2.2.4/2.1.8.005-96 "DnekTpoMarHuTHbIC
U3ITyYeHus paauodactoTaoro auamnazona (OMU PY). CanurapHbie HOPMBI U IpaBma’.
3. IlopsiiOK BHINOJHEHUS PadOThI:
3.1. Hccneoosanue zenepamopa no 60nPoCy UCHONb308aAHUA €20 NO
HA3HAYeHUI0

3.1.1. Iloozomoeka uzoenusn K uCno1b308aHUIO

[Tocne u3BneYEeHUs reHepaTtopa W3 YNaKOBOYHOM Tapbl BHEIIHHUM OCMOTPOM
yOenuThCsi B OTCYTCTBUH JIe(DEKTOB, MOJIOMOK MPU TPAHCIOPTUPOBKE U MPOBEPUTH
KOMILIEKTHOCTb.

[lepen BkIIFOUEHHEM TE€HEpATOpa M MPOBEACHHEM C HUM KaKUX-THOO pabot
HEO0OXOMMO 03HAKOMHTHCS C HACTOSIIAM JJOKYMEHTOM.

[Ipu ycraHoBKe reHeparopa JOMYCKaeTcs MOBOPOT MIOCKOCTH H3IIyYarolleu
AHTEHHBI Ha JTI000M yTOJ C mocienyollel pukcanuen raikaMmu.

YcraHoBka ~ reHepatopa  Ha  OOBEKTE JNOJDKHA ~ MPOU3BOJIUTHCS
KBUTM(PUIIUPOBAHHBIMUA ~ CTICIIMAIUCTAMH, HMEIOIIMMH BO3MOXHOCTh TMPOBECTU
KOHTPOJIb 3(P(PEKTUBHOCTH €ro padOThl B KOHKPETHBIX YCIOBHUSAX SKCIUIyaTalluu C
MOMOIIBIO CTeIMaIbHOM amnmapatypsl. [locne ycTaHOBKHM J0MKHA OBITH MpOBEACHA
aTTecTalus o0beKTa HHPOPMATU3ALIH.

3.2. Hccneoosanue peKomeHoayuii no UCnO16306aHue U30eUsl.

3.2.1. YcraHOBUTH TeHepaTop BOJIM3M 3alIMINAEMOr0 KommbloTepa. OmauH
reHeparop oOecrneurBaeT MAacKUpOBKY (3amuTy) UWHGOpPMAIMU  YCTPOWCTB
BBIYUCIIUTEILHON TEXHUKH, Pa3MELICHHON B MOMEIICHUH TI0Ia1bi0 — 40Mo.

32.2. Jlna  3amuTthl  WHPOpMAIMM  OT YTEUKH 1O  TMOOOYHBIM
AJICKTPOMArHUTHBIM ~ KaHajgaM Ha OOJIBIIMX BBIYUCIUTEIBHBIX IIEHTpaxX, B
TEPMUHAIBHBIX 3aj7aX, MOIIHBIX BBIUUCIUTEIbHBIX KOMIUIEKCAX PEKOMEHIYETCS
UCIIOJIB30BaTh HecKoJibko reHeparopoB ['III-1000M, pa3smemniasi ux 1mo nepumMerpy
o0BbekTa. MakcuManbHOE PACCTOSIHUE MEXIY COCEIHHMH TE€HEepaTOpaMH JOJKHO
ObITh HE 60s1ee 20 METPOB.

3.2.3. BkiroueHue reHepaTopa nNporu3BOAUTCS B CIEIYIOIIEM HOPSJIKE:

MOJIKJIIOYHUTH pa3beM OJI0OKa MTUTAHUS K TEHEPATOPY,

BKJIFOUHTH OJIOK TUTAHUS B CETh

3.2.4. [IpoBeCTH MHCTPYMEHTAIbHYIO IPOBEPKY 3AIIUILIEHHOCTH HH(POPMALIMH.

3.2.5. Ilpu HOpMaJIbHOM paboTe TeHepaTopa JOJKHO HAOII01aThCsl CBEUCHUE



uHaukaropa "KonTpons" Ha mepenHeld maHenu Onoka reHeparopa. Ilpu Hakatuu
kHonku "KoHTponw" Ha mepeaHel maHenw Kopmyca OJioka TeHepaTopa WHIMKATOP
"KoHTponp" [OJKEH TacHyTh M H3JIy4aTbCsl MPEPBIBUCTBIA 3BYKOBOM CHUTHAIL
HopwmanbHbiit pesxuM paboThl TeHepaTopa ycTaHaBiauBaeTcs He 6omnee 10 cekyH.

3.2.6. K pazsemy "Jluct. koHTposb" Ha 3aJHEll MaHeTW Kopmyca OJoka
reHepaTopa MOXET ObITh MOJKIIOYEHO BHEIIHEE YCTPOMCTBO JUCTAHLIMOHHOIO
KOHTpPOJISI,  TO3BOJISIIOLEE  aBTOMATHMYECKH  OJIOKHpOBaTh  pabOTy  cHCTEM
BBIUKCIIUTEIbHON TEXHUKW B CJIydyae BO3HMKHOBEHMS HEIOJNAI0K B padorte
reHepaTopa BO BpeMs palbOTHl OmepaTtopoB ¢ uHPOpMaAlUMEll € OrpaHUYCHHBIM
JOCTYIIOM WM HHIWLHUPOBATH padOTy TreHepaTopa Ha LEHTPAIbHOM IyJIbTE
KOHTPOJIs, €CJIM TAKOBOW YCTAHOBJIEH.

3.2.7. B ciy4yae BO3HMKHOBEHHUS! BHEIITATHON CUTyallMH (MHIMKATOp Morac u
MO/IA€TCs MPEPHIBUCTHIN TYKOBOM CHUTHAJ) CIEAYEeT MPEKPAaTUTh padoTy C yYKa3aHHOM
uH(popMaIuen 10 BISICHEHUS IPUYUH HapyIIeHUs] paboThl FeHepaTopa.

3.2.8. B BbIICJICHHBIX TTIOMENIICHUSIX TIEPBOM, BTOPOI U TPETHEU KAaTEropuil Ipu
MPOBEICHUH PEKUMHBIX MEPONPUATUNA (TIEPETOBOPHI, COBEIIAHUSA), TEHEPATOP
JOJKEH OBITh OTKJIIOYEH OT LN MUTAaHWS WIM TPUMEHEHBI CHElUaIbHBIE MEphI
3amuThl HHpopManuu B cooTBeTcTBUU ¢ CTP-97.

3.2.9. Jlns 3amuTel nHGOpMaIuu oT yreuku mo ka"aiam [I19MU Ha oObekrax
uH(pOpMaTU3allUd TEPBOM KaTErOpHuM PEKOMEHIYETCS HCIOJIb30BaTh HECKOJIBKO
reHepaTopoB, pa3Mellas HX [0 NEepUMETpy OObeKTa M pacrojaras aHTEHHbIC
CUCTEMBI B TPEX B3aUMHO MEPIEHANKYIISIPHBIX INTIOCKOCTSIX.

3.3. Hccneoosanue cnocoba 3auiymiaeHus paouou3iydeHuil npu nomMouwiu
2enepamopa wiyma «I'LLl — 1000M).

3.3.1. CobOparb CTPYKTypHYIO  CcXeMmMy JIaDOpaTOpHOW  YCTaHOBKH,

MPEJICTABJICHHYIO Ha pHUC. 2.

Ocnumnorpad Hcrounnk curHama

B n ’ Irenepatop BYTY - 151 |

Wamp wyma 'LL- 100

Puc. 2. CtpykTypHas cxema ucclieJoBaHus

3.3.2. IIpu orkmroueHHOM reneparope [U-151, BKiIOYMTH reHeparop IIyma
['II-1000M. TIpu momomm ocmmmiorpada MOCMOTPETh BUJ mryma. M300pa3uTh B
OTYETE UCCIICAYEMBIN 1Ty M.

3.3.3. BximtounThs BeICOKOYACTOTHBIN reHepaTop ['H-151 u ycTaHOBUTH HA HEM
yactory 10 MI'u, Bua curHana AM, rinyOuna mopymsuuu 100%. Ilpu nmomornn
ocuiorpada mocMOTpPEeTh BUJI paIMOCUTHANIA U U3MepUTh yactoty 10 MI.



N300pa3uTh B OTUETE UCCIEAYEMbIN CUTHAIL.

3.3.4. Mensas ammutyny BY curnanma ¢ momombto arreHroaropa [U-151,
n0OUThCS TOro, 4ToOBbl Ha BBIXOJAE ocuuuiorpada HaOIIOJATUCh COOTHOIICHUS
aMIUTUTYAbl CUTHAJIAa K YpPOBHIO Imyma, paBHoe — 10, 5, 3, 2, 1. M3006pa3uth
M3MEPEHHBIE MIOPhI HAMPSKEHUS AJINTUBHON CMECH CUTHAJ U IIyM.

3.3.5. Bxmouuts reneparop myma [III-1000M nHa paccrosauu 0,5 M oOT
reHeparopa CUTHaJIa ¥ MOBTOPHO MPHU MOMOITU ociiuiuiorpada nusmeputs gactoty 10
MI', a Takxke onpenenuTb BO3MOXKHOCTh PACHO3HAHMS MCXOJHOIO CHUTHAala MOCIe
ero jnerektupoBaHusa. OLEHUTh pe3yibTaThl H3MepeHus. M300pa3uTh B OT4YETE
aJINTUBHYIO CMECh CUTHAJIA U IIyMa.

3.3.6. [Ipu nomomu ocumtorpada usmeputs yactoty 10 MI'n Ha paccrosiHun
1,0; 1,5; 2,0; 2,5 m ot Hee. I[loctpouth rpaduk 3aBUCUMOCTH 3PGHEKTUBHOCTH
MoAaBJIEHUS BBICOKOM 4acTOThl OT paccrosinust D={(r) npu r=0,5; 1,0; 1,5; 2,0; 2,5 m.
OueHuTh pe3ysIbTaThl U3MEPEHUM.

3.4. Hccneoosanue cnocobda 3auiymieHus paouo3axkiadok npu HOMOuwU
cenepamopa wiyma «I'ILl — 1000M)).

34.1. CoOparb CTpPYKTYpHYIO CXeMy JabopaTOpHON  yCTaHOBKH,
MpeACTaBICHHYIO Ha pHUC. 3.

[TpuemHuk Hctounuk
CHFHaMAa
Paguomukpod
A OH
R 4 Hasl 3aKjIagKa
30

00 I &pamp wyma r'L- 1%M|

Puc. 3. CtpykTypHas cxema ucciie/IoBaHus

3.4.2. Bxmrounts MHUKpO(OHHYIO paano3akiaiky. BKIIOUYUTP U HACTPOUTH
ckanupyromui npueMHuK AR — 3000. Haiith yacToTy M31ydeHHs paJuO3aKIaIKu U
IPOCIYIIATh NepeAaBaeMyto HH()OPMALHIO.

3.4.3. Bxmouute reneparop myma ['III-1000M na paccrosauu 0,5 M oT
paauno3akiaaku. [Ipocinymars nepenaBaemMyo HHGOPMAIUIO U KAYECTBEHHO OLICHUTD
3 (HEKTUBHOCTH IHEPTETUYECKOTO CKPBITHS.

3.4.4. N3MeHsisl pacCTOSIHUE PAMO3aKIaJKUM OT CTAallMOHAPHOTO TeHepaTopa
IIyMa, OMNpPEAeNuTh MpeAesbHOEe pAcCTOsIHUE, Ha KOTOpOM oOecreunBaeTcs
s dexTuBHOE 3amymiieHue. B mabopatopHoM oTueTe Ha CTPYKTYpHO# cxeme (pHc.
3) Ha"ecTHu paanyc 3PpGHEeKTUBHOTO 3alTyMJICHUS.

4.1. 3anycTuTh MoJenupyouyto nporpammy EWB.

4.2. HabpaTh 2KBHBAJICHTHYIO CXEMY 3aMENICHHs TeHepaTopa myma mo puc. 4

C YKa3aHHBIMHU HA CXEME MapamMeTpaMHu.
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Puc. 4 — DKBUBaAJIEHTHYIO CXEMY 3aMEIIeHUs TeHepaTopa rymMa

4.3. Bxmtrounts cumynstop EWB, y6enuTbcest B paboTOCIIOCOOHOCTH CXEMBI.
4.4. CHATb BpEMEHHBIE JUArpaMMbl QIJAUTUBHON CMECH aMILUIMTYIHO-
MOJYJIMPOBAHHBIA CUTHAN U 1IyM. JIJisl 3TOr0 JBOWHBIM IIEITYKOM MBIIIM HaXaB IO
3HAuKy ocIiuiorpada, OTKPBITh OKHO ocuwuiorpada, a s YBEJIMYEHUS OKHA
HaxxaTh KHONIKY «Expandy». Kanana ocunsmiorpaga nepesectu B pexxum «AC».
4.5. Cuarb criekTp 3amymiieHHoro AM curnana. J{jist 3Toro, B Hayajie BOWTH B
mento Circuit Schematic Options Show/Hide, riae ycraHoBUTh (piiakok B OKHE
— Show nodes. B pe3ynbrare Ha cCOOpaHHOM CXeMe IMOSBSATCS HOMEpPA y3J0B CXEMBI
Uil ynoOCTBa MX JajJbHEHIIEro MccieqoBaHusl ¢ nomoiblo dypbe-aHanuza. 3areM
BBIKJIFOUMB CUMYJIATOpP BOMTHM B MeHIO Analysis Fourier Simulate. ITpu stom mis
U3MEpEeHHsl creKkTpa B MeHI0 Fourier ycTaHOBUTH 3HAY€HUS OCHOBHOM 4YacTOTHI,
paBHoe 1 MI'n, a xonuuectBo rapmonuk — 500. Mensis 3nauenue Output nodes
(Y3J10B cXeMbl) CHATh clieKTp AM curhana, nryma v aajiuTuBHod cmecu. OToOpa3uth
OTCHSITBIE CIIEKTPHI B OTYETE JIA0OPATOPOHOH PaOOTHI.
4.6. Mensas ammumntyny AM curHaina B reHeparope AM curnanos ot 500 mMB
10 2000 MB ¢ marom 250 MB, CHATh ¥ OTOpa3uTh B OTYETE CHEKTPHI 3aITyMJICHHOTO
AM curnama. [Ins  Kaxaoro - CHekTpa U3MEpPUTh  aMIUTUTYyAy  OOKOBOM
(uH(pOpMaIIMOHHON) TapMOHUKH AM CUTHAJNIa U CpeIHEee 3HaYEHUE YPOBHS IIyMa Ha
COCEJIHUX TapMOHHUKaX M OINpPEICIUTh BEIUYUHY OTHOIIEHUE curHai/myMm. Caenarb
BBIBOJIbI O BO3MOXKHOCTH pPacro3HaHus ucxoqHoro AM curhana.
CocTaBUThH 0TYET O BBINOJHEHNH J1a00paTOPHOM padoTsl. B oTuere
0TOOpa3UTh:
TEMY U LIeJIb pabOThI, MOPSAOK €€
BBITIOJIHEHUS; CTPYKTYPHBIE CXEMBbI
UCCJIEIOBAHHS;
yKa3aHHbIE B 33/IaHUH BPEMEHHbIE JUArpaMMbl (3MIOPbI HAMIPSIKEHUS) U
CHEKTPBHI;
o pe3ysibTaTaM paboThI c/ieiaTh 00001aoIIe BEIBO 00 3D (PEeKTUBHOCTH
AKTUBHBIX CIIOCOOOB SHEPTEeTUUECKOTO CKPBITHS CUTHAJIOB.



5. 3amMTHTB 0TYET N0 NPOAEJIAHHOI JJabopaTopHO# padoTe.

CnucoK JIMTepaTypbl, peKOMEHAYeMOii VIl CAMOCTOSATEIbHOI padoThI:

3anues AL, Hlenynanos A.A., MemepsikoB P.B. n np. Texanueckue cpecrBa 1 METOAbI 3aLUTHI
nHpopmanuu: Yueb. mocodbue ansa ctyaeHToB By30B. [lox pea. 3aitnesa A Il u lllenynanosa A.A.. U3,
4-¢ ucnp. u gon. M.: ['opsiuas nunaus-Tenexom, 2009. — 616 c.

Topokun A.A. MHxkeHEepHO-TeXHUUECKas 3amuTa nHpopmauu: YueOHoe nocooue. — M.: «I'enmoc
APB», 2005. — 960 c.

XopeB A.A. Texunueckas 3anura uHpopmanuu: Ydebd. mocodue s CTyA€HTOB By30B. B 3-x T.
M.: HIIL] «Ananutuka», 2010. — 436 c.

NNABOPATOPHASA PABOTA N2 7-9.

AOLLNX N 3BYKOU3OJTAUNOHHbIX XAPAKTEPUCTUK MATEPUANOB, MPUMEHAEMbIX )11 3BYKOU3

Bpems — 6 yacos

YUYUEBHBIE BOIIPOCHI:

HccnenoBanue 3ByKONOIJIOIIANIUX U 3BYKOU30ISIIMOHHBIX XaPAKTEPUCTHK
MATEPHAJIOB, TPHUMEHSeMbIX [UISl 3BYKOHM3OJSIIMH  BbIJIEJEHHbIX
noMenieHu

COJIEP)KAHUE JJABOPATOPHOM PABOTbI

BBoanas yacthb

Ilposepka noozomosieHHocmu 00yuaemvlx K 1a00pamopHnou pabome:
MeTobl SHEPreTUYECKOT0 CKPBITUS aKyCTUYECKUX CUTHAJIOB.
CpaBHUTENBHAS XapAKTEPUCTUKA METO/I0B 3BYKOU3OJISIIIUN U 3BYKOIOTIIOIICHHUS.
Krnaccuduxkarnus, CymHoCTs U TapaMeTphbl 3BYKOU30JISIIAN OTPAXKIACHHM, KaOWH,
AKyCTHUYECKUX IKPAHOB, MTYIIUTEIICH.
Cnoco0Obl MOBBIIICHUS 3BYKOU3OJISIIMA OKOH U IBEPEH.
OcHOBHBIE 3BYKOIOTJIOIIAIOIINE MATEPUaIbl U CIIOCOOBI UX TPUMEHEHUS.
CriocoObl OLIEHKM YHEPreTUYEeCKUX MoKa3zarenael 6e301acHOCTH PeYeBOM
uH(popMauu.
KpaTtkue TeopeTuyeckne UM CipaBoYHO-UHGOPMALIMOHHbIE MATEPUAJIbI
Meton cbema nHGOpMAIK IO BUOPOAKYCTUYECKOMY KaHAIIy OTHOCHUTCS K Tak
Ha3bIBaeMbIM 0€33ax0/I0BbIM MeToaaM. OOHapyXUTh amnmapaTrypy Takoro cheMa



uHbopMalMu KpailHe TpynHO, T.K. OHa YCTaHaBIMBAaeTCd 3a MpeesiaMu
KOHTPOJIMPYEMOTO IIOMELICHUS.

Peub, BbI3bIBalOlasi AKyCTHYECKHWE CHUTHAJIbI, MPEACTaBIsET  COOOil
MeXaHU4eCcKue KojiebaHusi Bo3AylIHou cpenbl. [lagas Ha TBep/ple MOBEPXHOCTH, OHU
npeoOpa3yloTcds B CTPYKTYpHble  BHUOpallMOHHBIE  CHUTHAJbl,  KOTOpPbBIE
pacCIpOCTPAHSAIOTCS IO CTPOUTENBbHBIM  KOHCTpYyKUMsAM 3maHuid. [lo  mepe
pacnpocTpaHeHust B 000U cpejie 3ByKOBbIE BOJIHBI 3aryxatoT. [Ipu aTom BennunHa
3aTyXaHHsl 3aBUCUT OT JUIMHBI AKyCTUYECKOW BOJIHBL. C YBEIMYEHUEM 4YaCTOTHI
BEJIMYMHA 3aTyXaHUs ObICTPO BO3pACTAaeT.

3BYKOBbIE BOJIHBI O0JIaJIal0T SHEPrUeH, KOTopasi OTpakaeTcs, MOrJIOIIAeTCA U

MepENAeTCs Yepe3 CTPOUTENbHBIA MaTepHall U KOHCTPYKIHUU.



IIpy nageHnn akyCTUYECKON BOJIHBI Ha TPAHULLY IIOBEPXHOCTEN C pa3IMYHBIMU
YAEJIbHBIMU IIOTHOCTAMHM OOJIbIIas YacTh MaJarolell BOJHbI oTpaxkaeTcs. MeHnbiias
4acThb BOJIHbI IIPOHUKAET B MATEpHUAl U PACIPOCTPAHSAECTCS B HEM, TEpSAs CBOIO
DHEPrUI0 B 3aBUCUMOCTH OT JUIMHBI IIyTM M €ro aKyCTUYeCKUX CBOUCTB. [lox
BO3JEHUCTBUEM aKyCTUYECKOM BOJIHBI 3BYKOHU3OJIMPYIOIIAsl OBEPXHOCTH COBEPIIACT
CJIOHBIEC KOJIeOaHUsl, TAK)KE TOTJIOMIAIOIINE SHEPTUIO TIOIA0IIEH BOTHBI.

KonnuecTBeHHO MOIONIEHHAs, OTPAXKEHHAS! U MPOLIEAIIAs 3BYKOBasi YHEPTUS
onpenensercs kodddunuenramu Knorn, Kotp, u Knpor.

Knoran=(Wnag—Wotp)/Wnaa nian Knora= (Wnora+Wnpom)/Wnan;

Knpomr=Wnpom/Wnag — ko3@punuent
3BYKOIlepeauu (3ByKOIPOHULIAEMOCTb);
Korp=Wotp/Wnaga.

Bee st xo3pduumentsr HaspiBaroTcs AUPPY3HBIMHU, T.K. XapaKTEPU3YIOT
ycpeaHeHHbIN 3()()EKT NOTIOIIEeHNs, OTPAKEHUS WU IPOXOXKACHUS 3BYKOBBIX BOJIH,
NaJaroluUX Ha IOBEPXHOCTD 10/ BCEBO3MOXKHBIMU YIJIAMH.

BenmnunHa TNpPOHUMKHOBEHMsI 3ByKa B HHYIO Cpely IIpU CYLIECTBEHHOM
pa3Muuu aKyCTHUECKHUX COIPOTUBIEHHUI Cpell OIpenesseTcss Mo MpHOIMKEHHOM

bopmyiie Panest
4

11

22,
I7Ie - CKOPOCTh PacIpOCTPAHEHUsI 3ByKOBOW BOJIHBI B BEILIECTBE (CPENE), - YIAETbHAs
IJIOTHOCTh  BemiecTBa.  [lpousBenenwe ()  Ha3blBaeTcsi  aKyCTUYECKUM
CONPOTUBIICHUEM CPEL.

Ecnmu paccmarpuBaTh maneHue OTACIBHOW IUIOCKOM 3BYKOBOM BOJHBI Ha
MOBEPXHOCTh, TO KOA(D(PUIMEHT 3BYKOMOIJIOUIEHUSI 3aBUCUT OT Marepuaia
MOBEPXHOCTH, TOJIIMHBI, YACTOTHI 3BYKOBOM BOJIHBI U OT yTIJla aJCHUSI.

3BYKOM30JIMPYIOUIYIO CIIOCOOHOCTh KOHCTPYKIIMU XapaKTEPU3YIOT BEIUYUHOM

3BYKOU3O0JIAHN, onpeﬂenﬂeMoﬁ COOTHOIICHUEM.

R=10Lg man
(16),
POII
rae I mag u I npour— MHTEHCUBHOCTH BOJIHBI, MAJArONIEH HA MPETrpany u

MPOILIEAIIEH yepes Hee.
CTpyKTypHYIO CXeMy YyTE€Ukd HH(POpMAIMK 1O BUOPAIMOHHOMY KaHalTy

MO>KHO MPEICTaBUTh CIETYIOIIUM 06pa301\i: noMexm

HcTounuk Cpepa IIpreMHHK TBBIX
IBx012 —» akycruueckoro [—® [P3ACNPOCTPaHEHNA| — axycruueckoro M
CUTHAJIa CHrHAJIA

Hcrounnkamu AKyCTHYCCKOI0 CurHajlla MOI'yT OBITH JIOAH, 3ByYdalluc

MEXaHHUYECKHUE, JICKTPUICCKHUE WA DJICKTPOHHBIE YCTPOHCTBA, MPUOOPHI U CPECTBA,



BOCITPOU3BOJISIINE PAHEE 3aIMCAHHBIN 3BYKHU.

Cpena pacnpocTpaHeHHss HMH(POpMalMM HEOJHOpPOAHAs, T.K. o0Opasyercs
MOCIIEA0BATEIbHBIMU YYaCTKaMH Pa3IUYHbIX (PU3UUYECKUX CPE: BO3IAYX, IPEBECHHA,
KUpIKUY, OETOH, METAJLJI, B KOTOPBIX CKOPOCTh PACIIPOCTPAHEHHUS pa3InyHasl.

Hanpumep: B xenese - v 4800 5160/ c,

nepese - v 4000 5000/ c,

duepzemuueckoe cKpvimue aKyCMUYECKUX CUSHAN08 B COOTBETCTBUU C
PaCCMOTPEHHBIMU METOJIaMU  3alllUThl HMHPOpPMaLUU odecnequsaemcs TMyTEM
NPUMEHEHUSI CHOCOOOB M CPEACTB, YMEHBIIAIOIIUX SHEPIUI0 HOCUTENS WU
YBEJIMYMBAIOLIUX SHEPTUIO TOMEX.

36yKou3zonayua HaNpaBiI€HA Ha JIOKAJU3al[MI0 HCTOYHUKOB aKyCTHYECKHUX
CUTHAJIOB B 3aMKHYTOM IIPOCTPAaHCTBE BHYTPHU KOHTPOJHMPYEMBIX 30H. OCHOBHOE
TpeOoBaHME K HEHl — 3a IpelenaMu 3TOH 30HbI COOTHOILIEHUE CUTHAJ/TIOMEXa He
JNOJKHBI ~ TMPEBBIIATh  MAKCUMAJIbHO-JIONMYCTUMBIE  3HAUYEHUS, HCKIIOYAIOIINE
n00bIBaHNE MH(POPMAIIUH 3JI0YMBIIIICHHUKAMU. Y YUTHIBasA, UTO CPENIHSAS TPOMKOCTD
3ByKa TOBOPSIIETO B MOMEMIEHUH COCTaBIsIET 0kosio SO0 — 60 nb, To B 3aBUCHUMOCTH
OT KaTeropuu IOMEIIECHHUS €ro 3BYKOM3OJLHUS JIOJKHA OBbITh HE MEHEE HOPM,
MPUBEJAEHHBIX B Tabiuie 1.

Tabmamma 1.
KaTteropus BbIjieJIEGHHOI'O IIOMeIleHUs,
Yacrora,
nb
I'n I I I
I I
1
500 53 48 43
1000 56 51 46
2000 56 51 46
4000 55 50 45

[Ipu 3THX 3HaYECHUSIX 3BYKOU3OJISAIMKU YPOBHU 3ByKa BHE MOMEIIECHUN HA (oHE
aKyCTUUYECKHUX IIIYMOB HE 00€CTIEUNBAIOT MOJICTYIIIMBAHUE Pa3rOBOPOB.

3eyKouzonayusa oyenusaemca BeIMIrHoON ocinadienus R B 1b akyctudeckoi
BOJIHBI, paBHOr0O R=10 1g Pnay/Pup, THE Prax — MOIIHOCTH maparolield Ha CpPEaCTBO
3BYKOHM3OJIAIIMN aKyCTUYECKOW BOJIHBI, Prp — MOIIHOCTh aKyCTHYECKOW BOJIHBI,
npoueauend yepe3 3to cpeactBo. Ilpu nmageHun aKyCTUYECKOW BOJIHBI HA T'PaHUILY
MMOBEPXHOCTEH C Pa3IMYHBIMH YACIBHBIMHU TJIOTHOCTSIMU OOJIbINIAs YacTh MaJaroIIeH
BOJIHBI ~ OTpaxkaercsi. MeHbpllag 4YacTh BOJHBI IIPOHUMKAET B  MaTepuall
3BYKOM3OJIUPYIOIIECH KOHCTPYKIMHU U PACIIPOCTPAHSAETCS B HEM, TEPSIS CBOIO DHEPTHUIO
3aBUCUMOCTH OT JUJIMHBI MYTH M €Tr0 aKyCTUYEeCKUX CBOMCTB marepuana. Ilon
JNEUCTBUEM aKyCTUYECKOW BOJIHBI 3BYKOM3OJIUPYIOIIAs IMOBEPXHOCTH COBEpIIACT
CJI0’KHBIE KOJIEOaHUs, TAK)KE IMOTJIOIIAOIINE SHEPTHIO T1a/1af0IEeH BOTHBI.

Xapakmep Imux noziowieHuil onpeoensemcsa COOTHOIIEHUEM YacTOT
MaJIaole aKyCTUYECKOM BOJIHBI U CIIEKTPAJIbHBIX XapAKTEPUCTHUK (pacrpenesieHus
4acTOT) MOBEPXHOCTU CPEJICTBA 3BYKOU3OJISIIIMU. B 001acTH pe30HaHCHBIX YacTOT
(mo 25-45 T'm) cpenctB 3BYKOM3OJSAIMM OCHA0JICHHME 3aBHCUT B OCHOBHOM OT
BHYTPEHHETO TPEHUS B 3BYKOM3OJIMPYIOIIEM MaTepuase, Ha 00Jiee BHICOKHX



4acTOTaxX OT €ro MOBEPXHOCTHOM IJIOTHOCTH, U3MEPSIEMOM B KI' Ha | M2 IOBEPXHOCTHU.
C ydeToM AeHCTBYIOIIMX HOPM Ha 3BYKOM3OJSLHUIO B IOMEIEHUN TOBEPXHOCTHAS



Macca OCHOBHBIX Orpa)KJAlOIIUX KOHCTPYKIHMN JOJKHA COCTABIISITh HE MeHee 250 —
300 kr.

36yKouzonupyroujue 02paxcoeHus — 3TO CTEHbI, IEPEKPBITUS, IEPETOPOAKH,
OKHA, JIBEpH, UMEIOLIHUE IO MEPUMETPY KOHTAKTBI C APYTHUMHU OTPAKICHUAMMU.
BennunHa 3ByKOHU30JISIUUM OAHOCIOMHOIO OTPAXKICHUS XAPAKTEPU3YETCS CIIOKHOU
HEJTMHEMHOM 3aBUCUMOCTBIO KaK OT 4acTOThI fi KOJIeOaHMS aKyCTMYECKOW BOJIHBI,
TaK M OT OOJBIIOW TPYIIBI XapaKTEPUCTHK OTpaxacHus. B obmem ciydae 3Ty
3aBHCUMOCTH MOKHO MPEJICTaBUTh B BUE CICAYIONICH QYyHKIUU:

R=F(f§s, m, h/foe, y V), (1)
r7ie M — MOBEPXHOCTHAsI Macca orpaxacHus; h — kodQuiMeHT noTeps SHEPrUH B
Marepuane; for CcOOCTBEHHass dacToTa KoJeOaHUN OrpaxacHUs; — yJAelbHasd

IJIOTHOCTh MaTE€pUaIa OTPAXKICHUS; V — CKOPOCTh 3BYKa B MaT€pHUaJle OrPaKICHUs
Jns  TIOBBIIEHUS 3BYKOM3OJALIMKM MPUMEHSIOT TaKXE MHOTOCJIOWHBIE
OTpaXJCHUs, Yallle JIBOMHbIE. OHM COCTOST U3 JIBYX OJIHOCJIOMHBIX MOBEPXHOCTEH,
pa3[EEHHBIX B MPOCTEUIIEM Ciydyae BO3AYILIHBIM CI0€M. MeXy IOBEPXHOCTIMHU,
COCJIMHEHHBIX peOpaMH >KECTKOCTH, TMOMEIIAI0T pa3IMyHble 3BYKOMOTJIOMIAIOIINE
MaTepuaybl. 3HA4YEHUs OCJIA0JeHHs 3ByKa OTPaXJACHUSMH, BBIMOJHEHHBIX U3
HEKOTOPBIX YaCTO MPUMEHIEMBIX CTPOUTEIBHBIX KOHCTPYKIIUHM, YKa3aHbI B TA0JI. 2.

Tabmuma 2
Tomumn 3Bykou3ossanus B 1b Ha yacTorax
Marepu B '
a’
aa 1 2 5 10 20 40
M 2 5 0 00 00 00
5 0 0
Kupnuunas kimagka 1/2 xupnuua 3 4 4 48 54 60
9 0 2
OTmTykarypeHHas ¢ I xuprmu 3 4 4 51 58 64
JIBYX 6 1 4
CTOPOH 1,5 kupnnua 4 4 4 55 61 65
1 4 8
2 Kupnaia 4 4 5 59 65 70
5 5 2
2,5 Kupnuya 4 5 6 67 70 70
7 5 0
JKene3zobeTonHbIC OJIOKH 4 3 3 3 38 47 53
0 2 6 5
10 4 4 4 50 55 60
0 0 0 4
2 4 4 5 59 65 65
0 2 4 1
0
3 4 5 5 65 69 69
0 0 8
0
4 4 5 6 68 70 70
0 8 5 1
0
8 5 6 6 70 70 70
0 5 1 8




0

[Imaxo0oxu 2 4 4 4 54 60 63
2 2 2 8
0

JlpeBecHOCTpY KEUHAs IJIMTA 2 2 2 2 26 26 26
0 0 3 6

Yposenwv akycmuueckozo cucnana Ren, 6 0b 3a ozpaxcoenuem MoxHO
IPUOJIFKECHHO OLICHUTH 110 (hopMyJIe:

Reu Rec+ 6+ 10 1g Sor — Ror, (2)
rae Rec — ypoBeHb pedeBOro cuUrHalia B KOHTPOJIUPYEMOM momenieHuu, nb; Ror —
3BYKOM3O0JIUPYIOIIas CIOCOOHOCTh OIpaKeHUs 1b; SOT - IJI0IaIb OTPaXKICHHS M>.

3eykonoznouienue obecneuugaemcsn nyTeM npeoOpa3oBaHus B
3BYKOIIOTJIONIAIONIEM MaTepuaie KWHETHYECKOW SHEPTHMH aKyCTHYECKOW BOJIHBI B
TEIJIOBYIO DHEPTHI0. 3BYKOIIOTJIOMIAIONINE CBOWCTBA MATEPUAJIOB OIICHUBAIOTCS
KO3 PUITEHTOM 3BYKOIOTIIONMICHUS, OTIPEIeTIIEMbIM OTHOIIICHUEM DYHEPTHUH,




IIOTJIONIEHHOM B MaTepHase 3BYKOBBIX BOJH K 3BYKOBOM JHEpPruu, MaJarolleld Ha
NOBEpXHOCTh MaTepuasa. KoadduiMeHTbl NOrjomeHus HEKOTOPbIX —MIHPOKO
MPUMEHSEMbIX MaTepUAJIOB HAa YACTOTaX PEYEBOT0 JUana3oHa MPUBEJEHBI B TaOIHIIE

3.

Tabauma 3.
Ko3(pdunueHT norjioneHuss Ha YacToTax,
Marepu I'n

aj 125 250 500 100 200 400
0 0 0

Kupnuunas crena 0.0 0.0 0.0 0.0
24 25 49 7

JlepeBssHHas 0OMBKa 0.1 0.1 0.1 0.0 0.0 0.1
1 1 8 82 1

CTeKJIO OJUHApHOE — 0.0 — 0.0 —

27 2

IlITykaTypka n3BeCTKOBas 0.0 0.0 0.0 0.0 0.0 0.0
25 4 6 85 43 58

Boiinok (TonmuHa 25 Mm) 0.1 0.3 0.7 0.8 0.8 0.8
8 6 1 2 5

Kosep ¢ Bopcom 0.0 0.0 0.2 0.2 0.2 0.3
9 8 1 7 7 7

CreknsHHas BaTa (TOJIIMHON 9 0.3 0.4 0.5 0.6 0.6 0.6

MM ) 2 1 5

XnomyaToOyMaskHasi TKaHb 0.0 0.0 0.1 0.1 0.2 0.3

3 4 1 7 4 5

Ilpumenenue  36yKOono2nOWAIOWUX  MAMEPUAIO8  NPpU  3auiume
aKycmuueckoll uH@popmayuu umeen HeKOmMopovle 0COOEHHOCMU NO CPABHEHUIO CO
3gykousonayueni. OTHOW W3 OCOOCHHOCTEH SBJISETCS HEOOXOIUMOCTH CO3HdaHUS
HETIOCPEJICTBEHHO B TOMEIICHUH aKYCTHYECKHMX YCIOBHH JJII OOeCIeueHUs
Pa300pUYMBOCTH pEUYM B Pa3JIMUHBIX €ro 30HaX. TaKuM YCIOBHUEM SIBIISICTCS, MPEKIE
BCEro, O0ECNeYeHNE ONTHMAIBHOTO COOTHOIICHUS TPSIMOTO M OTPAXKEHHOTO OT
OTPaXJICHUI aKyCTUYCCKUX CHUTHAJIOB. Upe3sMepHOE 3BYKOMOTJIOMIEHUE MPUBOIUT K
YXYIIICHUIO YPOBHS CHUTHAJIa B PAa3IUYHBIX TOYKaX TOMEIICHUS, Malloe — K
OOJILIIIOMY BPEMEHHU M YXYAIICHUIO Pa300PUYUBOCTH PEUYH B PE3yJIbTaTe HAIOKEHUS
Pa3INYHBIX 3BYKOB.

OOGecrieueHne  pallMOHAJIBHBIX  3HAYEHWM  PACCMOTPEHHBIX  YCJIOBUU
ompenensaeTcs KakK OOIIMM KOJMYECTBOM 3BYKOIOTJIONIAIONIAX MaTEpPHalOB B
MOMEIIEHUH, TaK M paclpeieiICHUEeM 3BYKOMOTJIOMIAIONINX MATePHAIOB 110
OTPXKIAMOIIMNM KOHCTPYKIIUSAM C YY€TOM KOH(HUTypamuyi # TE€OMETPUUYECKHUX
pa3MepoB TTOMEIIICHHUS.

Ilo KoncmpykmueHblM CE0LICEAM pA3IUYaAlOm pblXjable aAKYCTHUYECKUE
MaTepHasbl, IUIUTHBICE MAaTEpHANbl, aKyCTHYEeCKas INTyKaTypKa H PE30HAHCHBIC
MOTJIOTUTENIM B BHUJIC TIAHEJIEH U IUTOB U3 JIepeBa U APYyTrux matepuainoB. Cpedcmea
nO2I0UieHUA 36YKA 8 HOMEUCHUAX, UCNOTb3YeMbLe 0J1A1 AKYCHUYECKOI 00padbomKu
nomeuieHuil, noopazoenaiom Ha:

3BYKOITOTJIONIAOIIKE OOJUIIOBKH B BUC aKYCTUYECKUX TUIMT MEJIKON

3€pHUCTON WM SIYEEUHOU CTPYKTYPHI (naumol MuHepanosamuvie « Akmuepany,



«Axmanmy, « Cunaxnopy, «Bununopy, I14/C, I14/0, I111-80, I1IIM, [IMM),
3BYKOTIOTJIONIAIONINE OOJHMIIOBKH M3 CJIOSI MIOPUCTO-BOJIOKHUCTOTO Marepuaia
(cTexnssHHOTO WM 0a3aJbTOBOTO BOJIOKHA, MUHEPAJIbHOW BaThl) B 3aIIUTHOU
000JI0YKEe U3 TKAHHU WIH TUICHKH C Nep(hOpPUPOBAHHBIM MOKPHITHEM (METALITUYECKUM,
TUIICOBBIM U JIp.). B Kauecmee 3aujummubix NOKpbIMUL NPUMEHAIOMCA: MKAHU MAPOK
23-100, A-1, TC/], nnenxku muna I19TA, antomuruesvie nepghopuposanmvie nareiu



muna IIA, JIAII. JIAK, nucmei cmanvHvie nepghopuposanuvle, acbOoyemeHmuvle
nepgopuposartule aucmol, aucmol euncogvie muna AI'TI, AT'IIIB u Op.

[1nockuit cinoi 3ByKOMOTIOMIAOIIEr0 MaTepraia OOJIUI[OBOK YCTAHABIMBAECTCS
Ha JKECTKOM OCHOBAHUU, KOTOPBIA KPEMUTCS HEMOCPEICTBEHHO WJIM C BO3AYLIHBIM
MPOMEKYTKOM Ha TOBEPXHOCTH OTPAXKJICHHUS, K MIOTOJIKY UM CTEHAM.

Jns  TONOJHUTEIBHOTO  3BYKOIOTJIONIEHHWS M YMEHBUIECHUS  4YHClia
MEepPeoTpaKEeHU OT OrpPaKIECHUNA C IEJbI0 CHUXKEHUS BpPEMEHU peBepOepaluu
UCIIOJIB3YIOTCS IITYYHBIC 3BYKOMOTNIOTUTENMH. OHU MPEACTaBIsSIOT cOO0M OHO WIIH
MHOT'OCJIOMHBIE OOBEMHBIC 3BYKOIOTJIOIIAIONINEG KOHCTPYKIMH (B BHIE KyoOa,
napajuielienuneaa, KOHyca), MOABEIIMBAEMbIE K TMOTOJKY MoMmelieHus. Pa3Mepsl
rpaHel MTY4YHBIX 3ByKonoriaoturenei coctaBisitoT 40-400 cum.

Kananoet  eenmunayuu u  cucmem  KOHOUWUOHUPOGAHUA  MOZYM
cnocodocmeosamp ymeuke ungopmayuu u3 nomeuwienusn. llepenaya 3Byka uepes
BEHTWISILMOHHBIM KaHajdl MPOUCXOAUT IO BO3JyXY, HAXOIAIIEMyCs B TMOJOCTH
KaHajla, U MO 3JIEMEHTaM KOHCTpyKUMM KaHana. Haumbonee a¢dexTuBHON Mepoi
MPEeIOTBPAIICHUS] YTEUKU UH(POpMALMK Yepe3 BO3AYXOMPOBOAbI SIBISIETCS YCTAHOBKA
B HUX a0COPOLIMOHHBIX TymuTene. (puc.l)

3

NOrNoOWEHKE W3aonAaunua HnaonauuAa
(cocennus (3BYKH, HOYWHE W3
NoMewsH1A) NoOTONOYHOW Na3yxM)

MaHavantHui 3BYK

OTpaskeHHEIA 3BYIC

MNepsparowmnicA sevi

MornoWSHHBIR 3BYK
-2 2ByKONOrnoweHue

- poga N -

JeyxonomouyeHue JByKOM3IONALMA
MnotHecTe / \ /
MopreTocTs / / \
Tonwwxa / / /
JeyKonomolyeHHe JByKOMICNALMA
MeTogel ynpaeneHua 3eyKonepenaya Mex)
A yg P SByKOOTPaXEHHE B NOMELLEHMA ByKonep y
aKyc THKOR MoMeLLEHHAMA
" KoHhMOeH UMan BHOG T
BospeicTeMe Ha YenoBeka PazfopHHBOCTE PEqd HPHEHLA
W KOHEHTPaLMHA
A TEX, KTO HAXOHTCA LA Tex, KTO HAXORMTCA
Mpeumywectea An
B 3TOM NOMEILEHWH B COCEOHMK NOMBILEHWAX




Puc. 1 IIpuHUMIIBI 3BYKOTIOTJIOIMIEHUS 1
3BYKOM3OJIAMN 3BYKOU30JISIUA U 3BYKOIOTJIOIEHUE

OcHOBHOI1 c110c00 00pHOBI C BO3AYIIHBIM IIIyMOM — YIIyUIICHHE
3BYKOM30JAIMH. [IoCMOTpHM, OT 4ero 3aBUCHUT 3BYKOU3OJISILIUS CTAIBHOW MTaHEIN
0€3 IOMOJHUTENBHBIX 3BYKONOIIONIAI0IINX MaTepuanoB. COOTBETCTBYIOLIHIMA
rpaduk npuBeAEH Ha pUCYHKE (CIUIOLIHAS JIUHUS — ""Tonas" MiIacTUHA, IITPUXOBAst —
OKJICEHHAsI BUOPOIIOTJIOMIAOIITUM MaTeprasioM). (puc. 2)

yactoTa, I'n
Puc. 2 Fpa(bm( 3aBUCUMOCTH 3BYKOU30JISINN CTAJILHOM MaHEJN OT YaCTOThI

HCTOYHHKA 3BYKa

Ha Hem sSIBHO BHJIHO HECKOJIBKO obOJiacteil. B mepBoii 001acTH 3BYKOU3OISAIIHS
OTIpeJIeNISIETCS )KECTKOCTBIO TJIACTHUHBI: YeM OHa OO0JIbIle, TEM JieBee OyIeT ee
I'paHUIA U, COOTBETCTBEHHO, JIyYIlI€ 3BYKOU3O0JISIIIUS HA HU3KUX YacToTax. Bropas
00J1aCTh — TaK Ha3bIBaeMas "00JacTh pE30HAHCOB", B KOTOPOM 3BYKOM3OJIALIMS
3aMeTHO nmajaeT. B 3Ty obmacts monagaroT yacTotsl npumepHo 10 500 ['u. Bugno,
9YTO BUOPOIOTJIONIAIONTUN MaTEpHall 3HAUUTEIHHO YIyUIIaeT 3BYKOU3OJISIIUIO B
3TOM 30HE. B TpeTheit 001acTu 3ByKOU30JIAIINS ONIPEACIACTCS UHEPIIUMOHHOCTHIO
IJIACTUHBI, TYT IEUCTBYET "3aKOH Macchl". OH popMyIupyeTcsi O4eHb MPOCTO:
3BYKOHM3OJIALIMS yBEIUUMBaeTCs BABOE (Ha 6 1B) mpu yJIBOCHUH YaCTOThI WU
YABOCHHUH MMOBEPXHOCTHON MACCHI (T. €. TOJIIIHUHBI TUTacTHHBI). [Ipubau3urensHo
3BYKOHM3OJIAIMIO B 3TOH 00JIACTH MOYKHO PacCUMUTaTh Mo popmyie:

R=20*Ig(m*f) ,
rjie m — MOBEPXHOCTHAsI Macca IIacTUHBI, KI/KB.M; f — dyactora, ['1g

YEeTBEPTOM 30HE 3BYKOM3OJISIIIMS MMaJaeT U3-3a TaK Ha3biBaeMoro "sddexra
coBnaaeHui". YeTBepTas 30Ha HAUUHAETCS TPUMEPHO ¢ 12 k', moaTomy
0Cc000T0 3HAYCHUS HE UMEET — B CIIEKTPE ITyMa TAKUX YaCTOT MPAKTHIECCKU HET.

3BYKOM3OJIALMSA 1aKe "TONOr0" CTabHOrO JIMCTA TOJIIUHON | MM HeMaeHbKast
—Ha yactote 500 't oHa yxe paBHa 27 a1b (To ecTh MeTayUIMYeCKasl IIacTHHA
CHUYKaeT 3ByKOBOE€ JlaBjieHue B 20 pa3), a ¢ pOCTOM YacTOThl OHA €IIe
YBEJIUYMBAETCS 1O "3aK0HY Macchl". IHBIMU CII0BaMH, MEHBIIIE 3 TIPOLEHTOB
3BYKOBOW 3HEPTIUU MPOXOIAT CKBO3b IUIACTHHY, a OCTaJbHbIE 97 MPOLEHTOB
OTpaxaroTcs Ha3aj (3ByKOMOTJIOLIEHUE Y CTallu IPAKTUYECKU HYJieBoe). B
pe3yJbTare 3ByKOBasi BOJJHA MHOTOKPATHO OTPa)KaeTcsl OT MJIACTUHBI, TTOBBITIAs
3ByKOBO€ AaBiieHue Ha 10 nb no



CPaBHEHMIO C TUMIOTETUYECKON CUTYaIIMEH, KOT/1a OTpaKEHHAs BOJIHA
OTCYTCTBYET BOBCE.

Bno0aBok 1rymormnoriomneHue mopucToix MaTepuanoB otHo1b He 100%, B
peanbHOCTH 2G(HEKT OT OKJICHBAHUS METaJIa U3HYTPH MOPUCTHIMU
3BYKOIOTJIONIAOIINMHU MaTepuanaMu (TIOPOJIOH, BOWMIIOK) Oy et He Bbimie 3-4 nb.
Takue MaTepuabl XOPOIIO TacsIT BRICOKOYACTOTHBIC 3BYKH, XYK€ CPEITHEYACTOTHBIE
MPAKTUYECKU OECTIONIE3HBI HA HU3KOM YacTOTe.

Hlymonorsiomenue, %

Yacrorta, I'n

Marepuad 1 515 10 | 20 | 40
2 5000 | 00 00
5 0. 0
Boiinok 10 mm Boiinok 25 0 8 1 30
0 40 50
MM TToposnon 20 Mm 1 275 63
5 2——4 57 152
[Menonomustinen [I173-PJI me 11250 H.A
8 5 80
O 1 1 10
0 O 12 160
Bunnnuckoxa nepdop. (y06i1.1mopoaoHoM 0O 1 2 50
8 MM) 2 0 85 165

BaxxHo, 4TOOBI TOPHI OBLITM OTKPBITBIMH, T.€. COOOIIATUCH MEXKIY COOOM, KaK B
ry0Kke — Tora 3ByKOoBasi BoJiHA "TOHSIET" BO3AYX IO MOpaM, TePsisi IPU 3TOM CBOIO
sHepruto. Eciau mopsl 3aKphIThie, KaK B IEHOMOJIUATUIICHE W MTEHOIIACTE,
3BYKONOIIONIAIOIIME CBOMCTBA OYIyT HAMHOT'O XYK€ — B KKJIOM ITy3bIpbKE
BO3JlyX, YIPYIO CKUMAACH, "0TPyTOOIHNBAET" 3ByKOBYIO BOJIHY Ha3a/l.

MakcumManbHas IpruOaBKa K 3ByKOU3OJISIIIH MTOTYyYaeTcsl B TOM Ciydae, eciu
IIOPUCTBIA MaTEPUAJl PACIION0KEH MEXKAY IBYMS TSKEIBIMU CTEHKAMU: U3-3a
MHOTOKPAaTHOTO OTPAKEHUS OT CTEHOK 3 (PEKTUBHOCTH MMOPUCTOTO CIIOS
YBEIIMYUBAETCS B IECATKH pa3. st aToro cuenars Takoit "Oyrepopon”
CaMOCTOSITEITFHO M3 BOMJIOKA M JICTA TUNIOTHOTO KapTOHA, OPTajIuTa, MIacTUKa U T.11.

Conep:xanne j1adopaTopHoil padoThl,
BBINOJIHAEMOM CTYIeHTAMU B XOJ1€ 3aHATHSA

Omnucanue 1a00paTOpHOTO OOOPYIOBAHUS:
ocmuiorpadg GOS-620FG;

onox muranusg HY3005;
Ha0op IJIACTUH MaTEPHUAJIOB,
T€HEPATOP 3BYKOBOU YaCTOTHI;
aKyCTHUYECKasl yCTAaHOBKa,;
COCIMHUTEIbHBIE TIPOBOJIA;
yactoromep GFC 8010H;



AIIEKTPOHHAsA METOAMYECKas pazpaboTka 1o jabopatopHoii padore.

TpeGoBaHus 0€30M1aCHOCTH NIPH BBIOJTHEHUH PaOOTHI:
1. Ilepeo nauanom évinonnenusn 1a00pamopHoi padoomol:
N3yunth 060pynoBaHue u pabouee MeCTo.



[TomyuuTh pa3pelieHue K BBITOJIHEHUIO JIa00PaTOPHBIX padOT OT PYKOBOAMTENS 3aHATHH

Wiu J1abopaHTa.

11. Bo épems évinonnenusn 1a00pamopuvix paoom:

Yo6enuThcs, 4TO HAa W3MEPUTEIBHBIX NPHUOOpax TMEPEeKITI0YaTeNId YCTAHOBJICHBI B
MCXO/JHOM IIOJIOKEHUHU PY4YeK, HA MHUHUMAIbHOE HANPSDKEHUE W MAaKCHMAaJbHBIC MPEAeIbl
M3MEPEHHUS.

Bxiroyars nuraroniyMe HampspKeHUS W COOpaHHBbIE CXEMbl TOJBKO TOCTE pa3peuieHus
PYKOBOJAUTEIS 3aHATUN WK JTabOpaHTa U NPeAypeKIeHNUs BceX paboTaroIuX.

[IpoBepATh HaTMYME MUTAIOUIUX HAMPSHKEHUN U MPOBOJIUTH U3MEPEHUSI IIEKTPUUECKUX
BEJIMYUH TOJBKO C MIOMOIIBIO0 COOTBETCTBYIOIINX NU3MEPUTEIBHBIX TIPUOOPOB, OTHOM PYKOM,
MOCJIE€ YCTAHOBKM HA HUX MAaKCHUMaJbHO OXHJIA€MOI0 pe3ysbTara U pojia HU3MepseMOun
BEJIMYUHBI.

BHUMAHMUE!

He mpukacaThCsi K OTKPBITBIM TOKOBEIYIIIUM YaCTSIM, TPOBOJHUKAM, KJIIEMMaM U

3a)KUMaM, He 00JIOKauMBaThCs Ha MPUOOPHI, HE TPUKAacaThes K Oarapesim, He

OTBJICKAThCS OT U3MEPEHUH, HEe IPON3BOIUTH U3MEHEHHI B CXeME M HE OCTaBIIATH 03

HAOIOZICHNS LIeNb, HAXOSIIYIOCS TI0]] HAIIPSDKEHUEM.

[Ipu pabote ¢ KaTymKaMu MHAYKTUBHOCTH U KOHJEHCATOPAMH HE TPOTaTh UX U

COEJIMHUTENbHBIC TPOBOJIA, TAK KaK BCIEACTBUE PE30HAHCA MOTYT BO3HUKHYTh OOJbIINE

TOKH M HaIpsOKEHUE.

[Tpu oOHapyeHUH HEMCIIPAaBHOCTEN B U3MEPUTENBHBIX IPUOOpax HeMeOdneHHO

OTKJIFOUUTh UCTOYHUKH MUTAHUS U JOJIOKUTH 00 3TOM PyKOBOAUTEIIO 3aHITHI WU

nabopaHTy.

II1. 110 OKOHYaHMHU BBINOJHEHHS JA00PaTOPHBIX padoT:

JI0N10KUTh PYKOBOJUTEINIO 3aHATUI WM JAOOPaHTy O 3aBEpILIEHUU padoT.
O6ecTounTh COOpPAHHBIE CXEMBI, pa300paTh UX (€CIU 3TO MPETyCMOTPEHO) U BBIKITIOYHUTD

KOHTPOJIbHO-U3MEPHUTEIbHBIEC TPUOOPHI.

[IpuBecTu B opsAa0K U ciaTh pabouyee MECTO JIAOOPAHTY, U AOJOKUTH PYKOBOJUTEIIO
3aHATUH O cliave.

IIPU PABOTE 3AIIPEINNAETCA:

NPOU3BOIUTL CAMOCTOATEILHOE BKJIIOYEHHE aBTOMATOB 3aLIUTHI,
3aMEHATH NPeJ0OXPAHUTEH, YCTPAHATH HEMCIIPABHOCTH U IIOBPEKICHUA;
NPOBOINTH KaKue-IH00 NepeKIIYeHns, COeINHEeHUs1, He
NpeayCMOTPEeHHbIC HHCTPYKIUSIMH 110 BBINIOJHEHHUIO JIA00PAaTOPHBIX padoT.

P ABAPUMHBIX CUTYAIINAX 1 HECYACTHBIX CIVUAAX:

HEMEJIEHHO OTKJIFOUUTh aBTOMAThI 3aILUTHI, JJOJ0KUTh PYKOBOJUTEINIO 3aHATUN U
JEMCTBOBATh COIJIACHO €0 YKa3aHU;

IPU MOPAKEHUHU AIEKTPUUECKUM TOKOM OKa3aTh NEPBYIO MOMOIIb B COOTBETCTBUU C
OPUHITON METOJIUKOMN JI0 MPUOBITUS Bpaya.

OTBETCTBEHHOCTD 3A HAPYIIEHHUE
TPEBOBAHWMN BE3OINACHOCTM:

JU1a, HApYIIUBIIKE TPeOOBaHUSI HHCTPYKIIUU OTCTPAHSIIOTCS OT BBITIOJTHEHUS
JTa00paTOPHBIX PabOT U JOMYCKAIOTCS TOJIBKO MOCTIE CAAYM 3a4eTa 10 MPaBHIaM U
Mepam 0e301MacHOCTH;
MIPU BBIBOJIE U3 CTPOsI MPpUOOPOB M 000PYI0BAHUS TA0OPATOPUH IO BUHE JIUIIA,
MIPOBOIUBIIIETO paOOTHI U B CIIy4ae HapyIIeHUs TPeOOBaHUS MHCTPYKIIMH, OHU HECYT
MaTepuaIbHYI0 OTBETCTBEHHOCTh B COOTBETCTBUH C JICHCTBYIOIIUM
3aKOHOIATEILCTBOM PO,



3. IlopsiiOK BHINOJIHEHUS PA0OTHI:
3.1. Cobepute 65I0K-cXeMy cOTJIacHO puc. 3. J{s 3TOro HEOOX0TUMO

BBIIIOJIHUTD CJICAYIOIIIHUC I[CﬁCTBH?I:

Bnok nutaHus Yactotomep GFC
HY3005 8010H

Mnactuna matepuana kpw%\ A N

\\ T~ F'eHepaTop 3BYKOBOM

: < — — - — » Ocumnnorpa
—> Ycnantenb HASKOWM YacToThbl AKycTUYecKas yCTaHOBKa ¢ GOS-620FG

T

Puc. 3 brnok cxema U3MEepUTEIBLHOIO CTEH 1A

M0JIaTh CUTHAJ C TeHepaTopa ocuuuiorpada Ha akyCTHYECKYIO YCTAHOBKY C
MOMOIIBIO COeTMHUTEIBHOTO Kabes ¢ pazbeMamu « BNC — kjieMHbIe 3aKUMBDY;

ko Bxony | ycunurens au3kux gactot (YHY) nomcoennHUTE MUKPOQOH;

Bbixos1 YHY I coenunuts ¢ Bxogom CHI ocuiumnorpada ¢ moMonisro
COEJIMHUTETLHOTO Ka0eJs;

nogath nutanue Ha YHY ot 6:1oka nutanust HY3005;

NapajyieIbHO AKYCTUYECKOW YCTAaHOBKE MOJAKIIOUNATHL yacToTtomep GFC
8010H;

BKJIFOUHThH MMUTAHKUE IPUOOPOB.

YcranoBute Ha Onoke muTaHus HampsbkeHue 10V. YOemutech B HAIWYUU
CUTHaJla Ha 2KpaHe ocuuuiorpadga u BbicTaBUTh pyudkoil «TIME/DIV» 3naueHue
Imc. ITpu momomu perynstopa « VOLTS/DIVy» ycranoBute HanpsbkeHue paBHoe 1V.

HcciienoBanue 3ByKONOIJIOMIAONIUX M 3BYKON30JISIIIUOHHBIX CBOMCTB
MaTepuaJsoB.

Jns uccnenoBaHus 3BYKOMOTJIOIIAKOIIMX U 3BYKOU30JISILIMOHHBIX CBOWCTB
OyJZieM UCIoJIb30BaTh CJIEIYIONMI HAOOP TIACTUH MaTepuaioB: neHormact (20-
30-40MM), ©30KOM KOMOMHUPOBaHHBIH (5-8-10MM), BoiIOK (2-4-14MM), U30KOM
(5-8-10Mm), npeBecHOCTpyx’EUHAA MIKTa (16MM), MeTarUIMYECKas MIACTHHA.

N3mensia gacroty fe Ha renepatope GOS-620FG B nuamazone ot 300 mo 3400
['n, mo xapaktepHbiM TOYKAM (Umax U Umin AJI1 JaHHOTO BHAA MaTepuaia-
AKCTPEMYMBI) U3MEPATh BeNIMUUHY curHaia Ume 1o ocuuuiorpady. PesymbTaThl
u3Mepenuii 3anectu B Tabi. 4-8 Iloctpouts rpaduk 3aBUCUMOCTH Ume OT 4acTOTHI fe
JUTSL K&KJIOTO BUa MaTepuaa.



Tab6m.4 Pe3ynbpTaThl M3MEPEHUIA 3BYKOU3OISAITUOHHBIX

Umc B
®) cpoiictB [[CII




fc 30 | 48| 104 | 150 | 250 | 270 [ 330 | 340
Tog |0 (4]0 0 0 0 0 0
)

U

(

B

)

fe (T'w)
Une(B) Tab6n.5 Pe3ynbTaTel H3MEpEeHHI 3BYKOU3OISIIMOHHBIX
CBOMCTB M€TaJjlja
fc 30 [ 38| 518 [ 960 | 150 | 260 | 300 | 340
Tog [0 [0 0 0 0 0
)
> U
fe (FH) m
Unme(B) ](3
)
Ta6s1.6 Pe3ynbTaThl U3MEpEHUI
»  3BYKOU3OJISIIUOHHBIX CBOMCTB MEHOIIACTA
fe (Tw)| fc 30 43| 100 | 140 | 160 | 220 | 260 | 340
r 0|5 10 0 0 0 0 0
Unmc(B) g“
U
|«
" B
fo (Tm) [ )
Unme(B)
Tabin.7 Pe3ynbrarsl u3BMepeHui
3BYKOHU3O0JISILMOHHBIX CBOMCTB BOMJIOKA
fc 30 34| 110 | 160 | 240 | 280 | 320 | 340
(T 0 |]01]O 0 0 0 0 0
T LW
U
(
B
)

Tab61n1.8 Pe3ynbrarel usmMepeHuii

3BYKOU3OJIAINOHHBIX CBOMCTB M30KOMa




3 C

N— wAO

fe (T'w)

Ilo pesynbraTaM M3MEPEHMH CHOENAThb BBIBOJ O 3BYKOM3OJSLHMU U
3BYKOITOTJIONIEHUHA MPU U3MEHEHHHM YacCTOThl CUTHAJIA U 3BYKOM3OJALIMOHHBIX
CBOMCTB MAaTEPHUAIOB.

4.2. V3MeHsIs1 KOJIMYECTBO HCCIENYEMbIX IUIACTUH MaTepuasa (IIE€HOIUIAcTa)
Iepesl 03BYUYMBAIOIIMM YCTPOWCTBOM, TO €CTh, HM3MEHsSA TOJIIIMHY MaTepuaa,
KaXXIbIH pa3 u3MepsATh BeNuuUMHy curtana Ume O ocumiuiorpady, 3a1aBasi Y4ucTOTy B
cooTBeTcTBUM C Tab. 6. Pe3ynmbrarhl m3Mmepenuid 3aHectd B Tabn. 9. I[loctpoutsb
rpauK 3aBUCUMOCTHU BEIMYUHBI CUTHANA Ume OT TONIIUHBI UCCIIETyEMbIX IJIACTHH



Marepuana.

mc, (B)
Ta6n. 9
Tonmua 20 30 40 MM
a MM MM
MaTepua
j1a (MM)
Unm (B)

Cnenatb BbIBOJ 00 M3MEHEHUH 3BYKOM3O0JIALMU U 3BYKOMOIJIOMICHUS MTPH
YBEJIMYEHHUH TOJIIIUHBI UCCIEAYEMOT0 MaTepraa.

43. Jlna  wuccnenoBaHUsT  3BYKOIPOHMIIAEMOCTH  KOMOMHHMPOBaHHBIX
MaTepHuaoB MOBTOPUTH Bce AecTBUs 1I.1. [TocTpouTs rpaduku 3aBUCMMOCTH
BeNMYUHBI Ume OT YACTOTHI 3BYKa AJIA PA3IMYHBIX KOMOMHAIIMI MaTEPUAIIOB.

Unmec,(B) Tabm. 10

30| 47| 64 110 | 240 | 290 | 340
0 0 0 0 0 0 0

vwﬁoadgqr—h

f(I'm)

PesynbraTel u3smepenuit 3anectu B Tad. 10.
CnenaTth BBIBOJBI O pe3yJibTaTaM H3MEPEHUW U MOCTPOUTH TI'PAPUKH.

CpaBHuTh nonyuyeHHsle Janubie ¢ [1.1.

CocTaBUTbh OTYET O BBIMOJHEHUU JJA0OPATOPHOI paboThl. B oTuere
O0TOOPa3HTh:
TEMY | 11eJIb pabOThI, MOPSAOK €€ BHIOTHCHHUS;
OJIOK-CXEeMy MU3MEPUTEITHHOTO CTCH/IA;
yKa3aHHBIC B 3aJaHUH TaOJIUIBI U 3aBUCUMOCTH;
o pe3yJsibTaTaM paboThl ciejaTh 00001aroIIe BEIBO 0 3(PGhEKTUBHOCTH
MIACCUBHBIX CIIOCOOOB YHEPTETUYECKOTO CKPBITHS aKyCTUYECKUX CUTHAJIOB.

3alIUTUTh OTYET 110 IPOJAETAHHON JabopaTOpHOI padoTe.

KOHmPOJleble eonpocaol.
Kak 3aBucur 3BYKOU30JAIMA OT 4aCTOThBI curtama?
Kak 3aBucur 3BYKOU30JOHA OT INIOTHOCTH MaTepI/IaJ'Ia?



Kaxk 3aBUCHT 3BYyKOU30IS1IMS OT TOJIIUHBI MaTepuaia?
Uem xapakTepusyercs 3ByKOM30JIMPYIOLIasi CIOCOOHOCTh KOHCTPYKIIMM U KaK OHa

onpenensercs?



5. Kak 06bsacHuTh yBenundyernrne Umc 10 OTHOIICHHIO K BEIMYMHE CUTHANA
03BYYMBAHHUA Ha OTJEIBHBIX YaCTOTaX?

Kakwue npeBpatiieHust 3JHEprur 3ByKOBOW BOJIHBI MPOUCXOIAT IPU MAJACHUH Ha
MOBEPXHOCTb.

Yro Takoe peBepOepanus U Kak OHa OLIEHUBAETCA?

Yro Takoe 3ByKOM3O0JIALUS U 3BYKOIOTJIOIIEHUE?

B yem oTimumne 3ByKOM30JIALNN OT 3BYKOIOTIIOMIECHUS ?

3aganue 00y4aeMbIM IS CAMOCTOSATEIbHON Y4eOHOM
padoThI NP MOATOTOBKE K JJa00opaTopHoO# padore:
3aKp€HI/ITB u er’IY6I/ITI> SHaHMA, ITOJIYUYCHHBIC Ha JICKOWH, OJIA 9TOroO U3y4UTh
KOHCIIEKT JIEKIUU U PEKOMEHIAYEMYIO JINTEPATYPY.
W3yuuTh METOIMYECKHE YKa3aHUs K TaO0OpaTOpHON pabOTe U MOArOTOBUTH OTUET

1o J1abopaTOpHOU pabOTe COrJIaCHO METOAUYECKUM YKa3aHHUSM.

CIHIUCOK JIMTEPATYPbI:

Topokun A.A. MHxkeHEepHO-TeXHUYECKOM 3ammTa nHpopManuu. — M.: «I'enmoc
APB», 2005.

Konaxosuu I'.®. u ap. 3ammra nuHGopManuu B TEIEKOMMYHUKAIIMOHHBIX
cucremax. — K.: «MK-IIpeccy, 2005.

[TerpakoB A.B. OcHOBBI pakTUUECKOM 3aIUThl HH(pOpManuu. — M.: «Paauo u
cBs3bY, 2000.

Xansarus /[[.B. Bac noacnymmparor? 3amumaitecs! — M.: «Mup 6e301acHOCTHY,
2001.

Kanunun C.B. UccnenoBanue cucteM BUOPOAKYCTHUECKOTO 3alTyMJICHHU. 3alluTa

unpopmaruu. Konpuaent, No4, 1998.



JIABOPATOPHBIE PABOTbI N2 10-12. UCCJIEOBAHUE
CMNOCOBOB U CPEACTB 3ALLUUTbI PEYEBOW
MHO®OPMALIUN B TEJIEGOHHbIX INMHUAX

Bpems — 6 yacos

YUYEBHBIE BOITPOCBI:

MoaeaupoBaHue NaCCUBHBIX CPEICTB 3AIUUTHI TeJe(POHHBIX JIUHUN H
anmnaparos.

HccaenoBanue NPpUHOMIIOB PA00THI NACCHBHBIX CPEACTB 3ALIUThI
TeJIe(POHHBIX JTMHUN U aNlNapaToB.

MogaeaupoBanue ka0deJIbHbIX PaJ1apoB.

HccienoBanue npuHOMIIOB padoThl KadeIbHBIX PagapoB.

COJIEPKAHUE JJABOPATOPHOM PABOTHI

BBoanag yactn

Ilposepka noozomosieHHOCmU 00yUaAEeMbIX K 1A0OOpamopHoll padome:
HanpaBieHHOCTh crIOCOOOB U yCTPOWUCTB 3aIUTHI TENE(POHHBIX annapaToB U
TeneOHHBIX JTMHUM.
[IpennasHaueHue cpeCTB MACCUBHOM 3allIUThI TeS(POHHBIX TUHUH.
CniocoObl TacCCUBHOM 3aIUTHI TeNEe(HOHHBIX TUHUH.
[Ipeana3znaueHue cpeicTB aKTUBHOM 3aIIUThI T€AE(POHHBIX JIMHUM.
CnocoObl aKTUBHOM 3aIUTHI TEIEPOHHBIX JIMHUM.
Bcemynumenonoe cnoeo 01a momueayuu 0oyuaemvix
AHanu3 yrpo3 0e30MacHOCTH MHGPOpPMAIMU B JIMHUSX CBS3M IMOKa3ajl, YTO
CrocOOBI M YCTPOWCTBA 3alIUThl TeIe(OHHBIX almapaToB Tele(POHHBIX JIMHUN
JOJKHBI OBITh HaIpaBJi€Hbl HAa MCKJIIOYEHHWE: WUCIOIb30BaHUS Tele(OHHBIX
anmaparoB W JIMHUW IS TMPOCIYIIMBAHUS TIEPETOBOPOB, KOTOPHIE BEIyTCS B
MOMEIICHUH; HEMOCPEACTBEHHOTO TMPOCIYIIMBAaHUA TeleOHHBIX anmnaparos;
HECAaHKIIMOHUPOBAHHOTO HCMOJb30BaHUs TenedoHHOW mnuHuu. Ilpu 3TOM Bce
CpEJIICTBA 3aIUTHI ACJISATCS Ha JIBa BUJA: MACCUBHOM 3alllUThI, TpeHA3HAYCHHBIC IS
ocla0JieHs] TPSMBIX KaHAJIOB YTEUKHM HH(OpMaUMU M JEHUCTBUM aTakylollen
anmaparypbl, a TaKKe aKTHUBHOW 3alllUThl, MpeJIHA3HAYEHHbIC [JI1 BbISBICHUSA
aTaKylollyl annaparypy W/Wid TeHepalud CUTHAJIOB, MAaCKUPYIOUIMX Cpeay
pacrpocTpaHeHus U 00pabOTKU CUTHAJIOB.



YUYEBHBIE BOITPOCHI

1 — 2. MoaeanpoBaHue M MCCJIeI0BAHUE IPUHIIMIIOB PA0OTHI
MACCUBHBIX CPEJCTB 3AINUTHI TeJJe()OHHBIX JUHUN U aNNAPaTOB

Kpartkue TeopeTrnyeckue Ui CipaBoOYHO-MH(OPMALMOHHbIE MATEPHAJIBI
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Puc. Yopomennas cxema TenepoHHOTO armapara

Jnst 3amuThl TeneOHHOro anmnapaTa oOT YTeUKH peueBoil nHpopMauu
UCIIOJIb3YIOTCS MACCUBHBIE U AKTUBHBIE CIIOCOOBI 3aIIUThHI U YCTPOICTBA.

MACCUBHBIM CITOCOOAaM OTHOCSITCSI:

aAMILTUTY/THOE OTPAHUYECHUE OMIACHBIX CHUTHAJIOB;

(GUIBTpaIUs ONACHBIX CHTHAJIOB; HEHUTpaIn3aIus

UCTOYHUKOB ONACHBIX CHTHAJIOB.

MACCUBHBIM CPEJICTBAM OTHOCATCS JHOJHBIE OTPAHUYUTENH, (QUIBTPHI |
Ipyrue TMpuUCIOCOONeHusl, MpeJHa3HAYEHHbIE JJIsI CpblBa HEKOTOPBIX BHJIOB
IPOCITYIIMBaHUS TMOMEIICHUH C MOMOUIbI0 Tene(OHHOW JIMHUHU, HaxXOIAIIecs B
pexxuMe 0TO0s. DTU CpeicTBa MOTYT yCTaHABIUBATHCS B Pa3phiB TeNe(HOHHON JTMHUH
WIM BCTPaMBaThCS B LIEMHM HEMOCPEACTBEHHO TEIE(POHHOIrO ammapara. 3ajgada 3THX
CPEIICTB MpPEAOTBPATUTH HUCIOJIb30BAHUE AKyCTORJEKTPUUYECKUX MpeoOpa3oBaTesen
TenaedOHHOro annapara Jjs MoACIyIIMBaHu HHPOPMALIUK B PEXXUME 0TOO0S, TO €CTh
MIPH TIOJIOKEHHOU Telle(OHHOM TpyOKe.

pexuMe 0TOO0s OMACHBIE CUTHAJIBI B TEJIE(OHHOM armapaTe BO3ZHUKAIOT 33 CYET
CJIEIYIOIIUX SIBJICHUM:

TaK Ha3pIBAEMOT0 00paTHOr0 MUKPO(OHHOTO 3¢ (deKTa (aKyCTOIICKTPUISCKOTO

npeoOpa3oBaHusl) B 3BOHKOBBIX HIETSX TeJIe(OHHOTO almapara;

napa3uTHBIX CBsI3el (Kak MpaBUIIO, MHAYKTUBHBIX ), MPUBOISAIINX K YTEUKE

peueBoii nundopmaruu 3a cuet [IDMUH u3 mukpoTenedhoHHOM 11eH;
BBICOKOYACTOTHOTO HaBS3bIBAHUS (HAKAYKH).

Takum oOpa3zom, uisi TOrO, YTOOBI 3alUTUTH TeNe(OHHBIM ammapar,
HEOOXOJMMO 3alUTUTH IEMb MUKPO(GOHA, IeMbh 3BOHKA, JABYXIPOBOJHYIO JUHUIO
TeneOHHOU CBSI3U.

Cxema 3auuma 360HK0601 yenu meyae@oHHo20 annapama NPEICTABICHA HA
puc. 1. [Tog Bo3aeiicTBUEM rojioca KOJIeOII0TCs YacTh 3BOHKA, U B JIMHUIO HABOJAUTCS
OAC no 500 mkB, uro MOXeT OBITH MPOCITYIIAHO 3JI0YMBINUIEHHUKOM. Jliis
YCTpaHEHHUsI 3TOr0 METO/Ia MOJICTYIINBAHUS B allllapaT CTaBATCS JUOIHBIC



orpannuurtend. OHU HE MPOIYCKAIOT B JIMHUIO ONACHBIE CUTHAJIBI MaJOW BETUYHHBL;
TelneQOHHBIM pa3roBop, HMMeEOLMN aMIuMTyay curHan 1 — 3 B, u mpoxogur
MPaKTUYECKH 0€3 3aTyXaHUs.
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Pucynok 1 — Cxema 3amuThl 3BOHKOBOM LIETIH

Cxema 3auiumal Muxpoghona om 6030elicmeus 6HeulHe2o
6bICOKOUACMOMHKO20 CUZHAIA TIPEICTABIIEHA HA PUC. 2.

[Ipu BoznelictBun BY 001yueHus nepekiitodaresnu, peie, TyMOIephl IBISIOTCS
pacnpeieieHHBIMA WHIYKTHBHOCTAMU M €MKOCTSMH, 4epe3 KOTOpble MUKpPOPOH
MOJIKJIFOYAETCsl K TeNe(OHHOM JTMHUU U, YTO NMPUBEAET K CbEMY CHUTHAJIa B JIMHUH.
Jns  ycrpaHeHust 3Toro a¢¢eKkra napajjielbHO MHUKPO(OHY  BKIHOYAETCA
OJIOKUPOBOYHBIN KOHJIEHCATOP, KOTOPBIA IIYHTHUPYET BO3HUKAIOIIMK OMACHBIN
curHai. J[aHHbIM OGIOKMPOBOYHBIN KOHJEHCATOp CHIDKaeT Oosee, yeM B 10 Thicsuy
pa3 3 heKT ATOro MOAKIIOUCHHS.

#

0,01..0.05

%

Pucynok 2 — Cxema 3amutbl MUKpodoHa

Ha puc. 3 npencraBineHa KomOunuposannas cxema 3aujumosl T€IeHOHHOTO
amnmapaTta W JIMHUHW, oOecleunBaroas 3amury, kak or BU HaBs3bpIBaHUA, TaK U OT
YTECKH 3a CYET Mapa3uTHBIX HaBOAOK. Cxema 3amuThl coaepxut [I-oOpa3Hbrii
(GUIBTP HIKHUX YACTOT U aMIUIUTYIHbIE TUOIHBIE OTPAHUYUTEIH.
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Pucynok 3 — KomOuanpoBaHHast cxema 3aluThl TeIe(OHHOTO
anrapara v JUHAA



Ionosxxcumenvnsle ceolicmea NACCUBHBIX CPEOCME 3AULUMDBL:
[IpenoTBpamieHue nepexnara peueBoil HHPOPMAIUH B TIOMEIIEHUSX METOJIOM
BY-naBsi3piBanus.

[IpenoTBpanieHue nepexnara peueBo HHPOPMAIIUN B IIOMEIICHUIX H3-32
MukpodorHoro 3¢ dexra TenepoHHOro anmapara.
[IpenoTBparienue nepexsara peueBoil UHPOPMAIIUK B TOMEMICHUSIX C ITOMOIIBIO

MUKPO(GOHOB, MEPEIAIOIINX PEUEBYIO HH(DOPMAITHIO 110 TeIePOHHON JTHHUHN HA

BY mognecymieil mpu yCIOBHM MPaBHIBHOTO pa3MelieHus (uiabTpa Ha
Tene(OHHON JTUHUU.
Heoocmamku naccugnvlx cpedcme 3auiumsl — He 3aIUIIAI0T OT BCETO

OCTAaJIBHOI'O p33H006p331/I$I CHUCTCM IICpCXBaTa.

Conepskanue 1adbopaTopHoii padoTsl,
BbIIOJIHSIEMOH CTYACHTAMH B X0/1€¢ 3aHATHA

Omnucanue 1abopaTOpHOT0 00OPYI0BAHUS:
I[T9BM c nporpammubiM pegaktopoM «Electronics Workbenchy.
TpeOoBaHus 60€30IACHOCTHU NP BBHINOJHEHUH PA0OTHI
Ilepeo nauanom eévinoneHus 1adOpamopHol padomaol:
N3yuuth 000opyaoBanue u pabouee MecTo.
[TomyunTh pa3pelieHue K BBIITOJIHEHUIO JJA00PATOPHBIX padOT OT PYKOBOAMTENS 3aHATHH

WK JTabopaHTa.

Bo epemsa svinoanenusn nabopamopuvix paoom:

Y6enutbcs, 4TO Ha HW3MEPUTEIBHBIX MPUOOpaxX MepeKsIIouaTea YCTAHOBJIEHBI B
MCXOJHOM TOJIOKEHUH pYy4YeK, HAa MUHHUMAJbHOE HaIpsHKeHHE W MaKCUMaJbHbIE MpeJesbl
M3MEpEHUSI.

BxutouaTh muTaronipe HampsOKEHHs U COOpaHHBIE CXEMBI TOJIBKO TOCIE Pa3pelIeHUs
PYKOBOJMTEISI 3aHATUN WK JTaOOpaHTa U MPEAYIPESKICHUS BCeX pabOTAIOIINX.

COOTBETCTBUU C METOJIMYECKUMHU PEKOMEHAAIMSIMHU 110 BBITIOTHEHUIO J1a00paTOPHBIX
paboT, BRIMOIHUTH HEOOXOAMMbBIC U3MEPEHUS U 3aHECTH UX B paOOUYIO TeTpalb.

[TpoBepsTh HaTMYKE MUTAIOIIMX HATIPSHKEHUH M TIPOBOIUTH U3MEPEHUS SIEKTPUICCKIX
BEJIMYUH TOJBKO C TIOMOIIBIO0 COOTBETCTBYIOIINX U3MEPUTENBHBIX IPUOOPOB, OHOM PYKOH,
MOCJie YCTAaHOBKM Ha HUX MAaKCHMalbHO OXXKHMIAEMOTO pe3yjbTaTa W poAa H3MepsSeMOoi
BEJIMYUHBI.

BHUMAHMHE!

He npuxacaTbcsl K OTKPBITBIM TOKOBEIYIIIUM YacTsAM, IPOBOJHUKAM, KIEMMaM U
3aKMMaM, He 00JI0KauMBaThCs Ha MPUOOPHI, HE IPUKAcaThCs K OaTapesM, He
OTBJIEKATHCS OT U3MEPEHUH, HE TPOU3BOAUTH U3MEHEHHI B CXeM€E U HE OCTaBIIATH O€3
HaOII0eHNS LIeb, HAXOAIIYIOCS T0J] HANIPSHKEHUEM.
[Ipu pabote ¢ KarymkaMu UHAYKTUBHOCTH U KOHAEHCATOPaMH HE TPOraTh UX U
COEJIMHUTENbHBIE TPOBOJIA, TAK KAK BCIEJACTBUE PE30HAHCA MOT'YT BO3SHUKHYTh
OOJBIIIME TOKUA U HATIPSDKEHHUE.
[Ipu oGHapy)eHUN HEUCIIPABHOCTEN B U3MEPUTENIbHBIX IPUOOpaX HeMed1eHHO
OTKJIFOYUTh UCTOYHUKHU MUTAHUS U JJOJIOKHUTH 00 3TOM PyKOBOAMUTEIIO 3aHITHI WU
1abopaHTy.
I1o oxkoHYaHUM BBINIOJHEHHS JIA00OPATOPHBIX padoT:

JI0J0XKUTHh PYKOBOAUTEINIO 3aHATHI WM Ja00paHTy O 3aBepIIeHUN padoT.



O6ecTounTh COOpPaHHBIE CXEMBI, pa300paTh UX (€CIU 3TO NPETYCMOTPEHO) U BBIKIIOYHUTh
KOHTPOJIbHO-U3MEPHUTEIbHBIE TIPUOOPBHI.

[TpuBecTu B MOPSIOK U cllaTh pabodyee MeCTO J1a0OpaHTy, U JOJIOKUTh PYKOBOIAUTEIIO
3aHITUHU O coayve.

ITPU PABOTE 3AINIPEINIAETCA:

MPOU3BOAMTH CAMOCTOSATEIbHOE BKJIIOYECHHE ABTOMATOB 3a1UThI, 3aMEHATH
NpeJoXpPaHNTeIU, YCTPAHATh HEUCIIPABHOCTH M NOBPEKACHMS;

NPOBOAUTH KaKHe-JIH00 NMepeKJII0YeHNsl, COeJMHeHHs, He MPeAyCMOTPEeHHbIE
HHCTPYKIUSIMH 110 BBINOJHEHHIO JIA00PATOPHBIX PadoT.

P ABAPUMHBIX CUTYAIINSIX T HECYACTHBIX CIVUAAX:

HEMECAJICHHO OTKIIOYHATD AaBTOMAThI 3AIIMUTHBI, 10/J10KUTHh PYKOBOJAUTEIIO 3aHATHH
U 1eliCTBOBATH COIJIACHO €ro YKa3aHI/II7[;

npu NMOPAa’KEHUN IJIEKTPUYECKMM TOKOM OKa3aTh MEPBYI MOMOIIb
COOTBETCTBHH C IPUHATOH METOAMKOM /10 NPUOBITHSI Bpaya.

OTBETCTBEHHOCTbB3AHAPYUWIEHUETPEBOBAHUU
BE3OINACHOCTMN:
JM1a, HapyLIMBIIKE TpeOOBaHUS UHCTPYKIUU OTCTPAHSIOTCS OT BBIMOJIHEHUS

71a060paTOpPHBIX padOT U JOMYCKATCS TOJIBKO MOCTE C/Iayu 3a4eTa 10 IpaBuiiaM 1
MepaM 0e30MacHOCTH;

IIPHU BBIBOJIE M3 CTPOsI MPUOOPOB M 000PYI0BaHHUS JTa0OPAaTOPUH 10 BUHE JIUIIA,
IPOBOJIMBIIETO PabOTHI M B ClIyyae HapylIeHUsS TPEOOBAHHUS WHCTPYKIIUU, OHH HECYT
MaTepUalibHyI0 OTBETCTBEHHOCTh B COOTBETCTBUH C JICHCTBYIOIINM 3aKOHOIaTEIbCTBOM
P®.

3ananue 11 padoThI

[Io 5KBHMBAJEHTHBIM CXEMaM 3aMEIICHUS MPOBECTHU HCCIEAOBAaHUE NPUHIMUIIA
paboThl AMIUIUTYAHOTO JIMOAHOTO OTPAaHUYUTENS, MCCIEJOBAaHUE CXEM 3alllUuThl
3BOHKOBOW 1eMH, Iend MHUKpopoHa, QWIbTPAlMA OMACHBIX CHUTHAJIOB W
KOMOWHUPOBAHHOM CXEMBI 3aIIUTHI TEIS(POHHOTO armapara.

CHSATP  BpEMEHHBIE  JuarpaMMbl CHUTHAJlOB M aMIUIUTYJAHO-YaCTOTHBIE
XapaKTEPUCTUKU CXEM 3alUThl W OMPEACIUTh BEIWYUHBI OCTAOJICHUS OIACHBIX
CUTHAJIOB.

CocTaBUTh OTYET O MPOAEIAHHON PabOTE B COOTBETCTBUM C TPEOOBAHUSIMU,

HN3J10KCHHBIMH B OITMCAHHUHN pa6OTBI.

IHopsinok BeINoJIHEHHsI padOThI

4.1. 3anycmumos moodenupyruiyro npozcpammy EWBS.

4.2. Ilpoeecmu uccneoosanue npuHUUNA padoomovt AMNIAUMYOHO20 OUOOHO20
ozpanuyumes.

4.2.1. HaGpaTh 5KBHUBAJICEHTHYIO CXEMY 3aMEIICHHS JTUOIHOTO OTPAHUYUTENS
o puc. 4 ¢ yKa3aHHBIMU Ha CXE€M€ MapameTpamu, Iie R. — CONPOTUBJIECHUE HATPYy3KH.
4.2.2. Bxmtouuts cumynsatop EWBS, yoenutbcesa B paboTocriocoOHOCTH cxeMbl. 4.2.3.

CHATbh BpeMEHHbIE TUarpaMMbl CUTHAJIOB Ha BXOJI€ U BBIXO/IE AHOIHOTO

orpanuuntens. Jyis HaOMIOEHUST CUTHAJIOB OTKPBITh OKHO ocmuiiorpada. Oda
KaHaJsa ociuiorpada rnepeBecty B pexxum «ACy.

4.2.4. CHATh C TOMOIIBIO 3JIEKTPOHHOIO OcCHWIIOrpada BOJILT-aMIIEPHYIO

XApPAKTCPUCTKY ITOJIYIIPOBOAHUKOBOI'O AMO4A. I[JIH 9TOT'0 B JICBOM YI'TIy



ocruiorpada HaxkaTh KHONKY «B/Ay.

RH

PI/ICYHOK 4 — DKBUBAJICHTHAs cXeMa 3aMCIICHUA JUOJHOT'O OI'PaHUYIUTCIIA

4.2.5. IlpoBectu uccnenopanne 3HHEKTUBHOCTH aMIUIUTYAHOTO OTPaHUYEHUS
OMACHBIX CUTHAJOB. /{7 3TOro mocienoBaTeabHO 337aBas ¢ NOMOIIBIO MCTOYHHUKA
HaIpsDKEHUS aMIUIMTYAy curHana, pasHyto 1 mxB, 10 mxB, 100 mxB, 1 MB, 10 MB,
100 mB, 200 mB, 300 mB, 400 mB, 500 mB, 1 B, 1,5 B, 2 B u 3 B, usmeputs ¢
MOMOILbI0 MYJIbTUMETPAa YPOBHM CHUTHajla B JeuuOenax Ha BXOJE€ U BBIXOHE
OTpaHUYMTENIsA, MOAKII0Yas MYyJIbTUMETP K YKa3aHHBIM TOYKaM C MOMOIIbIO KIIIOYaA.
M3MmepeHHbIE [aHHBIE 3aHECTH B OTYeT B Bujae Taduuuel. lloctpouts rpadux
3aBUCUMOCTH BEJIMYMHBI 3aTyXaHHUs ONACHOIO CUTHAJIA B IHUOJHOM OTPAaHUYUTEINE OT
BEJIMYMHBI HAIIPSKEHUS ONIACHOT'O CUTHAJIa Ha €r0 BXO/IE.

4.3. IIposecmu uccnedoganue cxemol 3auiimsl 360HK060U Uenu.

4.3.1. HaOpaTh »SKBHAJICHTHYI0 CXE€MYy 3aMEIlECHHUS 3BOHKOBOW IIENU
TeJIeQOHHOTrO amnmapara Mo puc. 5 ¢ yka3aHHBIMU Ha CXeM€ MapameTpamu, rae Re —
BHYTPEHHEE COIPOTHBIICHHE 3BYKOBOIO HMHIMKartopa. lIpm 3ToM s 3ByKOBOrO
WHJIMKATOPA YCTAaHOBUTH BEJIMUMHY HalpshkeHus paBHyro 120 B, a toka — 4 A.
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PucyHnok 5 — DKkBUBaJICHTHAs CXeMa 3aMeIeHUs 3BOHKOBOM 1ienu TA

4.3.2. Bxmouuts cumynstop EWBS, yoenutbcs B pab0oTOCIIOCOOHOCTH CXEMBI
0 3KpaHy ociuiorpada, Ha KOTOPOM JODKEH HaOII0IaThCS CUTHAM C YaCTOTOU



paBHoil 2 KI'n m ammuwurynoil Hanpsbkenus — 120 B, oGecneumBaromuii paboTy
3BOHKA TeneoHa.

4.3.3. OTpenakTupoBaTh CXeMy, MPEJACTABICHHYIO Ha pUC. 5, MpeoOpa3oBaB ee
CXEMY 3aMELIEHUs] YCTPOMCTBA 3alllUThl 3BOHKOBOM LIETIH, UMEIOLIYI0 BHUJ KaK Ha
puc.6. IS O3TOTO 3aMEHHUTh 3BOHOK (3BYKOBOM WHAMKATOP) HCTOYHUKOM
NEPEMEHHOr0  HANPsDKEHUS, HMMMUTYPYIOIIUM padoTy aKyCTOXJIEKTPUUYECKOIO
npeobpaszoBaressi, a MCTOYHUK CUTHAja BbI30Ba — Ry COMPOTHUBIIEHUEM Harpy3Ku.

:

171D
JIUHUA

MmutaTtop A3M

Pucynok 6 — DKBUBaJICHTHAsI CXE€Ma 3aMEIICHUS CPEACTBA 3AIUTHI
3BOHKOBOU 11enu TA

4.3.3. CHATh BpEMEHHBIE AUArPAMMBbl M1 YPOBHH OMACHBIX CUTHAJIOB HA BXOJIE U
BBIXOJIE CXEMbl 3alIUThl 3BOHKOBOW LIEMM NPHU Pa3IWYHBIX 3HAYCHUSX BEIUYUHBI
omacHoro cur”ana. [{ns 3Toro ¢ moMombl0 MCTOYHUKA MEPEMEHHOTO HaIpsKEHUS,
MMUTHUPYIOIIETO MOSBJICHUE B 3BOHKOBOI 1IEMH OMACHOTO CUTHAJA, OCJIEI0BATENbHO
ycTaHoBUTH HarpsbkeHue Uoe, paHoe 30 MB, 100 mB, 300 MB. 3mepenHbie qaHHbIE
3aHECTHU B OTYET.

4.4. IlIposecmu uccnedosanue cxemol 3auiumaol yenu MUKpogona.

4.4.1. HaOpaTb 3KBHAJCHTHYIO CXEMY 3aMEIICHUS CPEJICTBA 3allUThl IEMU
MuUkpodoHa TenedOHHOro arfmapara MO pHC. 7 C YKa3aHHBIMM Ha CXEMe
napaMmerpamu. CONPOTUBJIEHNE B ATOM CXEME 3aMELICHUS UMUTHPYET BHYTPEHHEE
CONPOTHUBJICHUE MUKpOGOHa. Cnpagouno: BHYMpEHHe conpamueienue
9NEKMPOOUHAMUYECKUX MUKPOPOHO8 nedxcum 6 npedenax om 50 Om 0o 1 KOwm, a
KOHOEHCAMOPHBIX U INEeKMPEMHbIX MUKPOGDOHO8 MOodcem docmueams oecsimku Mom.
W cTOYHUKOM TEPEMEHHOTO HAMNpsKeHUs MOJAENUpyercss pabora MHUKpopoHa B
pexxuMe ToaHsATas MukporeiaedoHHas TpyOka, TO €CTh MepeAadyd COOOIICHHH, a
aAMIUTUTYTHBIM MOJYJISTOPOM — paboTra MHUKpOopOHA B pPEKHUME OTOO0s, TO €CTh
nmutupyercs BU HaBsa3piBaHuME.

4.4.2. Bxmounts cumynsitop EWBS, yoenutbest B paboTOCIIOCOOHOCTH CXEMBI
0 dKpaHy ociuuiorpada.

4.4.3. CHATb BpPEMEHHBIE AMArpaMMbl PEYEBOrO M OMACHOIO CUTHAJIOB Ha

BBIXOJC CXEMbI 3alllUThI ITPHU YKA3aHHLIX IIapaMETpax.
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Pucynok 7 — DKBUBaJIeHTHAs CXeMa 3aMEIICHUS CPECTBA 3alUTHI
1enu MUKpodoHa

4.4.4. CHATh aMIUTUTYAHO-4aCTOTHBIE XapaKTepucTuku aaHHoro RC ¢unbTpa
IpH Cleayomux 3HaueHusX mapamerpoB: 1) Res = 1000 Om, C = 0,05 Mx®D; 2) Ren =
1000 Om, C = 0,01 mMx®d. [Ins1 3TOT0 B M3MEPUTEINIC YaCTOTHBIX XapakTepucTuk (Bode
plotter) yCTaHOBHUTH CIEAYIOIIME TMapaMeTpbl B JIOTapU(PMUYECKOM MaciiTade: mo
Beptukamu (F =0 ab, [ = - 60 nb), no ropuzontamu (F =1 MI'u, [ = 100 I'n).

4.4.5. Tlposectu oreHKYy 3(h(EKTUBHOCTH pPaOOTBI CXEMBI 3alIUTHI IIETH
MUKpo(oHa (puC. 7) NpU pa3IUYHBIX 3HAYEHUSX BHYTPEHHOI'O COINPATUBIICHUS
MukpoponoB (100 Om, 300 Om, 500 Om, 1 Kom u 1Mowm). [lns storo mnpu
yKa3akHHbIX HOMHUHanax Re cHATh AUX u mpoananu3upoBath 3G()EKTUBHOCTH
OCJIa0JIeHHsI OMACHBIX CUTHAJIOB U MepeJayll peYEBbIX CUTHAJIOB.

4.5. IIposecmu uccnedoeanue cxemvl puabmpayuu OnACHBIX CUSHATOG.

4.5.1. HalOpatpb »KBHAJICHTHYIO cXxeMmy 3ameineHus I[I-oOpaszHoro ¢uibTpa
HIKHHUX YacTOT IO pUC. § C YKa3aHHBIMU Ha CXEME MapaMeTpaMHu.

4.5.2. Bxmounts cumynsitop EWBS, yoenutbest B paboTOCIOCOOHOCTH CXEMBI
0 dKpaHy ociuuiorpada.

4.5.3. CHATh BpEMEHHBIC IMarpaMMbl ONTACHBIX CUTHAJIOB Ha BBIXOJIE QUIIBTPA .

4.5.4. V3mepuTh aMIUIUTYJHO-YACTOTHYIO XapaKTEpUCTUKY QUIbTpa TNpU
3aIaHHBIX mapameTpax. JJig 3Toro B U3MepUTesie YaCTOTHBIX XapaKTepuctuk (Bode
plotter) yCTaHOBHUTH CIEAYIONIME TMapaMeTPhl B JIOTapu(PMUIECKOM MaciiTade: o
Beptukanu (F = 10 ab, I = - 80 nb), no ropuzontanu (F = 1 MI'u, [ = 300 I'n).
OnpenenuTs NoJ0CY NpOIyCKaHus (puiibTpa Ha ypoBHE -3 Ab (TO €cThb B TOM MECTe,
rjae 3HaueHue AUX cauzutbes 10 0,707 OT HAYaJIbHOTO 3HAYCHUS).

4.5.5. U3sMeHnTh MapaMeTpbl HHAYKTUBHOCTEN U €MKOCTEN, ycTaHOBUB L = 15
Ml'H, C = 0.032 Mx®d, noBropHo M3Meputh AUX QuiibTpa, onpenenuB ero mnojocy
MPOITYCKAHMUSI.
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PucyHnok 8 — DKkBUBaJICHTHAs CXe€Ma 3aMEIIeHUs CPEeJICTBa
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4.5.6. CpaBauth AUX punbTpoB u cenath BIBOABI 00 3 (PeKTHBHOCTH

(bunbTpalK OMACHBIX CUTHAJIOB.
4.5. Ilposecmu uccnedoeanue KOMOUHUPOBAHHOI CXEMbl
3augumol menehoHHO20 annapama.

4.5.1. HaOpaTh 2KBHAJICHTHYIO CXEMY 3aMEIICHUS] KOMOMHUPOBAHHON CXEMBI

3aIUTHI Tee(OHHOTO anmapara 1mo puc. 9 ¢ yka3aHHBIMU Ha CXeM€ IMapaMeTpamu.
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Pucynox 9 — KomOuHupoBaHHas cxema 3aliiThl TeIe(POHHOTO anmapara




4.5.2. YCTaHOBUTH Ha BBIXOJIE TEHEPATOPA HANPSHKEHUE PEYEBOTO cUrHaina 3 B
yactotor 3 KI'n. Bxmtouuts cumynarop EWBS, ybeaurbcst B paboTocriocoOHOCTH
CXeMbl 1O DJKpaHy ocuwuiorpada, HOpu 3TOM HabmoAas Ha MYJIbTUMETpE
HE3HAYUTEIBHOE 0CIa0JIeHne aMILTUAY/ bl CUTHAJIA U3-3a JUOJHOIO OIPaHUYUTES.

4.5.3. UccnenoBath pabOTy CXE€Mbl B PEXKUME 3alIUTHl OT MaJOMOIIHBIX
OIMACHBIX CUTHAJIOB. JIJ1sl 3TOr0, U3MEHs HANPS>KEHHUE OMACHOTO CUTHAJA YacTOTOM 3
KI'g ot 100 MB no 1000 MB ¢ marom ¢ momonisto reHepatopa, U3MEpUTh BETUUYUHY
ero ocnabsnenus. I3mepeHHble JaHHBIE 3aHECTH B TaOiuIy. ONpeaenuTb moporoBoe
3HaYeHHE BEJIUYMHBI ONACHOI'O CUTHajla, IPU KOTOPOM cXeMa 00ecreuynBaeT 3alfuTy
OT yTEUKHU.

4.5.4. VccaenoBaTh paboOTy CXeMbI B pekuMe 3amuThl oT BU HaBs3bIBaHUA.
Jl7ist 3TOrO, YCTAaHOBUB HalpsikeHue onacHoro curHana 100 mB, u u3mensis yactoty
or 100 KI'm no 500 KI'm ¢ marom 100 KI'm, usmepuTs BeaM4HMHY OCIaOIEHUS
CUTHAJIOB. I3MepeHHbIe TaHHbIE 3aHECTH B TaOJIHILY.

4.5.5. CHATp aMIUIMTYJHO-YaCTOTHYIO XapaKTepUCTUKY (uiabTpa Mpu
3aJlaHHbIX NapaMmeTrpax. J[Jig 3Toro B M3MepuTeNe YacTOTHBIX XapaKTepUCTUK (Bode
plotter) ycTaHOBUTH CieAyrOIIME MapaMeTpbl B Jiorapu@MuUYecKkoM Macirabde: 1mo
Beptukanu (F =10 gb, [ = - 60 nb), no ropuzonranu (F =1 MI'u, I =300 I'n).

4.5.6. CpaBHUTH NOJyYECHHbBIE PE3YJIBTATHI C TEOPETUUECKUMU JAHHBIMU U
C/IeNIaTh BBIBOJIBI.

3 - 4. MoaeaupoBaHue M HCCJIEJOBAHUE NPUHUMIIOB PadOTHI
Kal0eJbHBIX paJapoB

KpaTkne TeopeTudyeckue Miiu cCipaBOYHO-HHGOPMALMOHHbIE MATEPHAJIbI

KaGenbHble pagapbl OpeaHa3HA4YeHbl Ui HM3MEPEHUs HEOJHOPOAHOCTEH B
Tene@oHHbIX JUHUIX. OmpeneiaeHrne HEOAHOPOJHOCTH JUHUH BO3MOKHO METOIOM
u3mepenusi KCB (koaddunmenTa crosieii BOJIHBI) B IIUPOKOM JUANA30HE YacTOT,
METOJIOM  HM3MEPEHUsl IEPEXOJHBIX XapaKTePUCTUK, METOJOM HMITYJIbCHOM
pedaeKToMeTpHH.

MeTtonbl uzmepenuss KCB u nepexoaHbIX XapakTEPUCTHK MO3BOJSIOT OLUEHUT
cyMMapHbli 3((EKT BIMAHHUS HEOJHOPOJHOCTH JIMHUM HAa €€ XapaKTepUCTHUKH,
OJIHAKO MPHU HAJTUYUHU HECKOJIbKUX HEOJHOPOAHOCTENW 3TUMU METOJAaMU MTPAKTUUECKU
HEBO3MOKHO OIPENIEIUTh PACIIOI0KEHUE U XapaKTep Kax a0 HEOJHOPOIHOCTH.

Meton wummynbcHOM pedaexkromerpun (pedaeKTOMETPUM BO BPEMEHHOM
o01acT) NO3BOJIAET OMNPEICIUTh MECTOMONOKEHHE KaXJ0H HEOJHOPOIHOCTH,
OLICHUTh €€ XapakTep W 4uCleHHOe 3HaueHue. CyIHOCTh METOAA 3aKJIF0YacTCs B
MOJy4YeHUU HMH(OPMALMKM O HEOJAHOPOIAHOCTH IO XapaKTepy OTPaKEHHOro OT Heé
UMITYJIbCHOTO CHTHAJIA.

Meton  uUMIyJIbCHOW  peQIEKTOMETpUHM  MOXKET  OBbIThb  peai30BaH
30HAUPOBAHUEM KOPOTKMM BHUICOUMITYJIBCOM (MHKPOCEKYH/IHAs HMMITYJbCHas
pedaexToMeTpus) WIK €AMHUYHBIM MepenajoM HanpspKeHHs (HaHO-MHUKOCEKYHIHAS
UMIYJbCHAs pedrekToMeTpus).

PaccrostHue 10 HEOTHOPOAHOCTH LXx onpenenseTcs 10 BPEMEHHU 3aI1a3/IbIBaHus

13 OTPAKEHHOT'O CUTHAJIa OTHOCUTEIBHO (DPOHTA 30HAUPYIOLIETO UMITYJIbCA



L=05Vt=05ct/y, (1)

rae V— cKoOpocTh pacHpoCTpaHEHUs! IEKTPOMArHUTHOW BosHBI (OMB) B nuHuM:
c— CKOpOCTh pacmpocTpaneHus OMB B cBoOogHOM mpocTpancTBe; y = c/V-
koddpurreHT ykopaunBanus OMB B muHUM.

OTcyTCcTBHE OTPaXEHHOTO CUTHaIa CBUAETEILCTBYET O TOYHOM COTJIACOBAHUU
JUHAA C BOJHOBBIM CONPOTHUBIICHHUEM. XapakTe€p W 3HAYECHHE HEOAHOPOJHOCTH
OTpENENsIoTCA 1Mo (OpME OTPAXKEHHOTO CUTHAJIa B OOIIEM CiIy4yae MO H3BECTHOM;
BBIPAKEHUIO

I'= (px -po)/(l?x + po):Uomp/ US()()H, (2)

rae [' — koaddunmeHT oTpaxeHus; px — BOJHOBOE COMPOTUBJICHUE JIUHUU B MECTE
HEOJHOPOAHOCTH; po — BOJHOBOE CONPOTUBIEHUE JUHUU; Uomp, Usono- aMIUIUTYIbI
OTPaKEHHOTO M 30HUPYIOIIET0 CUTHAJIOB COOTBETCTBEHHO.

OCHOBY Pa0OThl U3MEPUTEIISI TTOJIOKEH METOJ] UMMIYJIbCHOU pedIeKTOMETPUH,
OCHOBAHHBI Ha 30HJMPOBAHUU HCCIIEIYEMOW CUCTEMBbl HUMITYJIHCHBIM CHUTHAJIOM C
IIUPOKUM CHEKTPOM (€AMHUYHBIM TEpernajoM HampsiKeHus1) W HaOIoIeHus
OTpaXXEHUsI OT HEOJAHOPOJHOCTH JIMHUU MOCPEACTBOM CTPOOOCKONMMYECKOT0 METO/1a
WHJIMKAIlUA, TO €CTh, U3MEPEHUH MTHOBEHHBIX 3HAUYEHHUH IMOBTOPSEMBIX CHUTHAJIOB,
MOCTYNAIOIUX HA BXOJ YCTPOMCTBA, MOCPEICTBOM KOPOTKMX HMIYJIbCOB
HalpsOKEHUST — CTPOOUPYIOUIUX UMITYJIbCOB. CTpOOUMIMYJIbCHl CIIBUTAIOTCA BO
BPEMEHU OTHOCHUTENFHO CHUTHAJla TPH KaXJIOM MOBTOPEHUM U, TaKUM 00pa3om,
CJIEIOBATEILHO CUUTHIBAIOT €r0 10 TOYKAM.

OCHOBHBIMM Yy3J1aMU U3MEPUTENS SABIISIIOTCS (PUC.

10): 3apatomuii reaeparop (3I'); reneparop

30HUpyromuX umnyibcos (I'31);

reHeparop ropuzoHTanbHoro orkjaoHenus (I'T°0O);

ycunutenu ropuzoHTanbHoro (YI'O) u BeptukanbHoro (YBO)

OTKJIOHEHUS; muddepennuanbaoe yerpoitictBo (Y); anekTponHo-nydeBas

TpyOka (DJIT).

Taxoke B cxeMy U3MEpHUTEINS BXOISAT CTPOOOCKOMUECKUI peoOpa3oBaTeb
(cMmecuTenb), BpEMEHHBIN Kanubpartop, 61oku nutanus npudopa u IJIT,

PETYIUPOBOYHBIC AIEMEHTHI JIsl Y100CTBa paboThl C TPUOOPOM.
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31" pyKOBOIUT pabOTOM BCEH CXEMBbI U3MEPUTENSI U MOXKET paboTaTh B JIBYX
peXuMax: U3MepeHus U KanuOpoBKH. B pexrnme mM3MepeHus TaKTOBBIE MMITYJIbCHI
TreHepUPYIOTCS 3aJal0lUM MYJIbTUBUOpaTOpoM. B pexnme KaauOpOBKM TaKTOBBIE
MMITYJIbCBI TIOCTYIIAIOT OT BpeMeHHoro kanuOpaTtopa. Mmnynscamu 317 3amyckatorcs
I3 u ITO. IMunonogoOusie umnyibebl ['TO, ycunennsie YI'O, mocrynaroT Ha
TOPU30HTANIBHO OTKJIOHSOMKE acTuHbl DJIT.

3onaupytromue umiyiaschl (31) ot I'3U nocrynatot uepe3 1Y B uccienyemyro
nuHuio 1 yepe3 Y (ocnabnensl) Ha YBO BepTUKaNbHO OTKIOHSIOT TiacTUHbI DJIT.

OTpaskeHHbIE HEOJHOPOAHOCThIO TUHUU UMITYJbChl (OW) moctynaioT Ha BXOA
HAY, ycwnuBatores u nojarorcsd Ha YBO U BEepTHKaNbHO OTKJIOHSIONIUE IJIACTUHBI
OJIT.

IIpoBenenue nzmepenuii. [locpeacTrom uzmeputens (Hanpumep, Mmapku P5-
MOYXHO TIPOBOAMTH CIIEAYIOIINE H3MEPEHHS:

OIpeeNieHNe XapaKkTepa HEOJHOPOTHOCTH;

omnpeaenenue 3Hauenust HeogHopoaHoctH (R, C, L);

OTIpEeJICICHHE PACCTOSTHUS 0 HEOAHOPOIHOCTH

(TOBpeXIEHUE); ONPECICHUE BPEMEHHON 3a/IEPKKU;

n3MepeHre kodhuimeHTa ykopaunBaHus; U3MEpPEHHUE

BOJIHOBOT'O CONIPOTUBIICHUS;

U3MEPEHUE PACCTOSHHUS JI0 TIEPBOM OOJIBIIION HEOTHOPOIHOCTH.
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Pucynok 11 — PedaexrorpamMmbl ipocTeiieii HEOTHOPOTHOCTH:

Ha pucynke 11 yka3ano:
a, 0 — MJI0XKUE KOHTAKTHI, TJI0Xast U301, TOCTIe0BATEIbHAS WA
napajuienbHasi Harpy3Ka;
B, T — KaOenbHbIe Ne(eKThl, JOMYCKH THE3/I, OIUOKH pa3MepOB KOHCTPYKIUU; I,

€ — CIydaiHble OOPBIBBI, KOPOTKUE 3aMbIKaHUSI WM OIIUOKH SJIEMEHTOB
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KOHCTPYKIMHU BBICOKOYACTOTHBIX y3JI0B.

Onpeodenenue aKkmugHbvlX CONPOMUGIEHU

AKTUBHOMY COIPOTUBIICHHIO COOTBETCTBYIOT IIJIOXME€ KOHTAKThI, ILIOXas
M30JIAALMs, JOTOJIHUTENIbHAs Harpy3ka, IIOCTOpOHHee moAkIoueHue. I[lnockas
BEpUIMHA 30HIMPYIOLIETO MEpenaga COEIUHAETCS ¢ BEpPXHEW WIM HIKHEH
rOpU30OHTANBHON YepToi mkKanel DJIT (HUKHEN — mOpH yBEIMYEHUH BOJHOBOIO
CONPOTHUBJIEHUS, BEPXHEH — IMPU YMEHBIIEHUU BOJIHOBOIO COIPOTHUBIICHHUS).
3Hau€HHE HEOJHOPOAHOCTH BBIYUCISETCS 10 HOMorpamme (mpuiaraercs K
OMHUCAHUIO TPUOOpa).

Onpedenenue peakmugHocmell MmMuna WIYHMUPYIOWE eMKOCImU U
nocneoosamenbHOU UHOYKMUGHOCHU

Takoro poga peakTHBHOCTSIM COOTBETCTBYIOT KaOenbHbIE N€(EKThI, AOMYCKH
THE3/], OLIMOKU pa3MepoB KOHCTPYKIMH (puc. 12).

3HAaYEHUE EMKOCTHOM HEOJHOPOJHOCTH OIPEAEISIETCS B COOTBETCTBHM C

BBIPA)KCHUEM
C=2Uoty/ po=2K n ty /100 po, 3)
a 3HAUYCHHC HH}IYKTHBHOﬁ HCOJHOPOJHOCTHU B COOTBCTCTBUU
OIIPCACIIACTCA BhIPAKCHUCM
Cc
L=2Uopoty=2Kon po 4)

19.100,
rae Ko — yctanoBieHHoe 3HaueHue pyuku «Koad. otpax %»; n — 3HaueHne 0TCUETOB
BEPTUKAIBHOM LIKAJIBI.
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Pucynox 12— PednexkrorpaMmbl peakTUBHBIX HEOJHOPOIHOCTEN: a — JIMHUHU C
MOCJIeIOBATEIbHON UHIYKTUBHOCTBIO; O — JIMHUU C MapayieTbHON €eMKOCThIO

Onpeoenenue peakmugnocmeil muna nocie006amenabHoil eMKOCmu u
napannenbHoil UHOYKMUEHOCMU
Takoro poja peakTUBHOCTSIM COOTBETCTBYIOT, HAIlPUMEP, OIIMOKU 3JIEMEHTOB

KOHCTPYKIIMU BBICOKOYACTOTHBIX YCTPOMCTB (puc. 13).
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Pucynox 13 — PeduekrorpamMmmbl HEOJHOPOAHOCTEW: a — JIMHUM C

MOCJIEIOBATENBHOM EMKOCTBIO; O — IMHUU C MapauieIbHOH UHAYKTUBHOCTBIO.

OueHka HEONHOPOAHOCTH IO 3HAYEHHUIO OTPAXKEHHOI'O CHUTHAaja HEBO3MOJKHA,
OJTHAKO MaJjble HEOJHOPOJHOCTH TAKOI'O BHJAA, XOTh W C MEHBIIEH TOYHOCTBIO, HO
MOTYT OBITh OLEHEHBI MO MPOJIOKUTEIbHOCTH HapacTaHUsl OTPAKEHHOTO CUTHAINA fo
10 BBIPAKECHUSIM:

to 08 t; 7 pocIn(0.1 /2 pgc)
ts ’ @)
7€ ty— JUIMTEIBbHOCTh (PPOHTA 30HIUPYIOIIETO CUTHAIA.

3HaueHUe  MHJIYKTUBHOCTM  MOXET  OBbITh  TaKkKe  OLIEHEHO 110
MIPOIOJKUTETBHOCTH MHTEpBAJIA BPEMEHU A, MEXKITY MOMEHTAMU,
COOTBETCTBYIOIMMU 3Ha4eHUAM HanpspkeHnd U= 1, U = 0,5, u3mepsieMbIM Ha ciaze
OCLIMJUIOTPAMMBI:

L=po A /1,386. (6)

[{enecooOpa3Ho BCIIOMHUTH 00 OCOOCHHOCTSIX HHU3KOYACTOTHOTO JETEKTOpa
MIPOBOJAHBIX KOMMYHUKalui "Buzup", npuHIUI JEWCTBUS KOTOPOTO AHAIOTUYHBIM
BBHIIICYTIOMSIHYTOMY (M3MEpPUTENh HEOJAHOPOIHOCTH JIMHUM), & UMEHHO: B JIMHUIO
MO/MAETCS 30HIUPYIOMINN CUHYCOMJAIBHBIA CHTHAJ, W TMPOUCXOJHUT PETHCTpAIUs
BBICIIINX TAapMOHHMK TOKAa, BO3HHKAIOIIUX B TMOJYNPOBOJHUKOBBIX 3JIEMEHTaX
MOIKJTIOYEHHOTO K JIMHUH CPEJICTBA TPOCTYIIIUBAHUS.

Coneprxkanue 1a00paTOpHOIl padoThl, BHINOJHIEMOUH CTYAeHTAMU
Xo/1e 3aHATHSA

Omnwucanne 1a00paTOPHOTO 00OPYTOBAHUS:
IT95BM c nporpammubiM pegaktopoM «Electronics Workbenchy.
TpeOoBaHus 6€30IACHOCTHU NP BBHINOJHEHUH PA0OTHI

L. Ilepeo nauanom evinonnenus 1a00pamopHoil padomul:
N3yuuth 060pyaoBaHue u paboyee MecTo.



[Tonyuuts pasperieHue K BHIMOIHEHUIO JJA00OPATOPHBIX PA0OT OT PYKOBOIUTEISI 3aHATUI

Wiu J1abopaHTa.

11. Bo épems évinonnenusn 1a00pamopuvix paoom:

Y06enutbcs, 9TO HAa W3MEPUTEIBHBIX MPUOOpaX TEPEKIII0YaTeI YCTAHOBIEHBI B
WCXOJTHOM TIOJIOKCHHUH PY4YeK, HA MUHUMAJILHOE HAIPSHDKCHHE W MAKCUMAaJIbHBIC TPEEITbI
HU3MEpEHUSI.

Bxiroyars nuraroniyMe HampspKeHUS W COOpaHHBbIE CXEMbl TOJBKO TOCTE pa3peuieHus
PYKOBOJIUTEISI 3aHATUH WK JabOpaHTa U MPEeAyPEKISHUS BCEX pabOTAIOIINX.

COOTBETCTBHUH C METOINYECKUMH PEKOMEHIAMMSIME 110 BBITIOJTHEHUIO J1a00PaTOPHBIX
paboT, BHIMOJIHUTE HEOOXOIUMBIE U3MEPEHHS U 3aHECTH UX B pa0OUyIO TETPaIb.

[TpoBepsATh HATMYNE MUTAIONTUX HAMPSHKEHUN U MPOBOJUTH H3MEPECHHSI DIIEKTPUICCKUX
BEJIUYHH TOJIHKO C TTOMOIIBI0 COOTBETCTBYIOIIUX N3MEPUTEIHHBIX TPHUOOPOB, OJTHON PYKOI,
MOCJIe YCTAaHOBKM HA HUX MaKCHUMAaJbHO OXHAAEMOIO pe3yibTara W pojaa HU3MEpsieMoi
BEJIUYMHBI.

BHUMAHMUE!

He mpukacaThcst K OTKPBITHIM TOKOBEIYIIIUM YacTsIM, IIPOBOJHUKAM, KJIEeMMaM |
3aKMMaM, He 00JI0KaYMBaThCs Ha MPUOOPHI, HE TIPUKAcAThCs K OaTapesM, He
OTBJIEKAThCS OT U3MEPEHUH, HE MPOU3BOAUTHh U3MEHEHHUI B CXEME U HE OCTaBIISAThH Oe3
HaOJII0JIEHNUS 1IETIh, HAXOSIILYIOCS MO HAIIPSHKEHUEM.
[Tpu pabote ¢ KarymkaMyu UHAYKTHBHOCTH U KOHACHCATOPAMH HE TPOTaTh UX U
COCIMHUTENBHBIE MPOBO/IA, TAK KaK BCIICJICTBUE PE30HAHCA MOTYT BOSHUKHYTh
OOJBIIIME TOKUA U HATIPSKEHHUE.
[Ipu oOHapyXeHUM HEUCHPABHOCTEW B H3MEPUTENBHBIX MPUOOpax HeMeOd1eHHO
OTKJIIOUUTh UCTOYHUKH MUTAHUS U JOJIOKHUTH 00 3TOM PYKOBOJMUTEIIO 3aHATHI HIIHA
1abopaHTy.
I1o okOHYAHNM BBINOJHEHNS JIA00OPATOPHBIX padoT:
J10JI0KUTh PYKOBOAMUTEIIO 3aHITHI WK JTJA0OPAHTY O 3aBEPIICHUU PAOOT.
O6ecTounTh COOpPAHHBIE CXEMBI, pa300paTh UX (€CIU 3TO MPETyCMOTPEHO) U BBIKITIOYHUTh
KOHTPOJIbHO-U3MEPUTENbHBIE MPUOOPHI.
[IpuBecTu B MOPAZIOK U CJIATh pabouee MeCTO Ja0OpaHTy, U I0JI0KUTh PYKOBOIUTEIIO
3aHITUU O coaue.

ITPU PABOTE 3AINIPEINIAETCA:

NPOU3BOIMTH CAMOCTOSAITEJIbHOE BKJIIOUEHHE ABTOMATOB 3a1LUThI, 3aMEeHSATH
NpeI0XpPaHUTeIH, YCTPAHATh HEUCIIPABHOCTH M NOBPEKACHMS;

NPOBOANTH KaKHe-I1u00 NepeKJIIYeHHs1, CoeIMHEeHUs], He MPe1yCMOTPEeHHbIE
HHCTPYKIUSIMH 110 BBINOJHEHHIO JIA00PATOPHBIX PadoT.

TP ABAPUMHBIX CUTYAIIUAX T HECYACTHBIX CAIVUAAX:

HEeMeIJIEHHO OTKJIIYUTH aBTOMATHI 3A1UHTHI, J0JI0KUTH PYKOBOAUTEJII0 3aHATHI
U 1eHCTBOBATH COIVIACHO €r0 YKa3aHHWM;

npu MOPaA’KEHUU IJJICKTPUYECCKMM TOKOM OKa3aTb II€PBYKWO MNOMOIIb
COOTBETCTBHUHU C HpHHﬂTOﬁ MeTOIll/IKOﬁ a0 l'lpl/lﬁblTI/Iﬂ Bpaya.

OTBETCTBEHHOCTbB3AHAPYUWIEHUETPEBOBAHUU
BE3OIMACHOCTMU:
JMIIa, HAPYIIUBIINE TPEOOBAHUS MHCTPYKIIMHA OTCTPAHSIOTCS OT BHITIOJTHEHUS
71a00paTOPHBIX pabOT U JOITYCKAIOTCS TOJIBKO MOCTE CIa4M 3a4eTa MO MpaBUiIaM U
MepaM 0e30IMaCHOCTH;

IpU BBIBOJIE M3 CTPOS MPUOOPOB U 000pyA0BaHUS TaOOPATOPUH IO BUHE JIUIIA,

MIPOBOIUBIIETO padOTHI U B Clly4ae HapylIeHUs TpeOOBaHUS HHCTPYKIIMH, OHU HECYT



MaTepHaIbHYI0 OTBETCTBEHHOCTh B COOTBETCTBUH C JICHCTBYIOLIUM
3aKOHOIATEILCTBOM PD.

3ananue qiis padoThI

3ananue 115 padoThI
[To 3KBHBAJICHTHBIM CXEMaM 3aMELIEHUS IPOBECTH HCCIEOBAHUE IPUHIIUIIOB
paboTHI KaOCIBHOTO pajaapa.

CHATB pediekTorpaMMbl HEOTHOPOAHOCTEH, ONPEEIUTh UX BUI, TS
PEaKTUBHBIX HEOJTHOPOJHOCTEN ONPEAEIUTh 3HAYEHHUSI EMKOCTH M MHTYKTUBHOCTH.
CocTaBUTh OTYET O MPOAEIAHHON PabOTE B COOTBETCTBUM C TPEOOBAHUSIMU,

U3JI0)KCHHBIMU B ONTMCAHUU PAOOTHI.

IopsiioK BBINOJIHEHUS PadOThI

4.1. 3amyctuTh Moaenupytoiryio nporpammy EWBS5. HaOpaTk sxkBUBasIeHTHYIO
CXEeMY 3aMmellleHus] paboThl KabeTbHOTO paaapa mo puc. 14 ¢ yka3aHHBIMU Ha CXeMe
napaMeTpam, rAae Ru — BHYTPEHHEE COINPOTUBJIECHUE WCTOYHUKA, Ru —
CONPOTHUBJICHUE  HArpy3ku TenedoHHOW  JuMHUM, RI —  CONPOTUBJICHUS
HEOJHOPOJHOCTU. B aBTOMAaTM4YEeCKOM MEpEeKIoYaTele YCTAHOBUTb  BpeMs

BKJIIOUEHHUS — 3 C, a BpeMs BbIKItoueHus — 0.
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Pucynok 15 — DkBuBanentHas cxema | 3amenienust paboTsl KabenbHOro pajapa

4.2. Cuarb ¢ skpana ociuiorpada pedaekrorpaMmy HeEOAHOPOIHOCTH. [lo
BUY pedeKTOrpaMMbl ONIPEACIIUTH BUJ HEOJHOPOTHOCTH.

4.3. VYCTaHOBUTh 3aBUCUMOCTh BEIWYHMHBI Tepernajga HampsHKeHUS B
pedaeKkTorpaMMe OT BEJIMYHMHBI COMPOTHUBIICHUS] HEOJTHOPOIHOCTH R, U3MEHSST €ro
cinenytomuM obpazom: 1 Om, 3 Om, 5 Om, 10 Om, 20 Om, 50 Om, 100 Owm.
W3mepeHHble TaHbl 3aHECTH B TaOJIUILy, CPABHUTH C TEOPETUUECKUMH CBEICHHUSIMU U
CIeNaTh BBIBOJBI C yYE€TOM TOTO, YTO BEJIIMYMHA TOCTOSHHOTO HAMPSKCHUS B
uccienyemont TJI® nuHnmn MoxeT U3MEHATHCS 10 5%.

4.4. HaOpaTb SKBHUBAJICHTHYIO CXeMy 2 3aMeIleHHs paboThl KaOeIbHOro
pazapa mo puc. 16 ¢ yka3aHHBIMU Ha CXeMe IMapaMmeTpamu, riae Ru — BHYTpEeHHee
COMPOTUBJICHUE UCTOYHUKA, RH — COTIPOTUBIICHUE HATPy3KU Tele(OoHHOM TuHuH, R/
Cl — OKBUBAJICHTHBIE COMNPOTUBIEHUS U EMKOCTh HEOJHOPOJHOCTH. B

ABTOMATHYCCKOM IICPCKIIOYATECIIC YCTAHOBUTDH BPCMA BKIIFOUCHUA — 3 C, a BpeM:ia



BeIKJITIOUeHHUS — 3,05 c.
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Pucynok 16 — DkBuBaneHTHas cxema 2 3aMelieHus paboThl KabenbHOro pajapa

4.5. Cuate ¢ dkpaHa ocuuiuiorpada pedekTorpaMMmy HEOJTHOPOIHOCTH. s
ATOTO BPEMEHHYIO (TOPU30HTAIbHYIO) pa3BepTKy ocumuiorpada ycranoButs Ha 0,02
s/div, a ammiauTyaHyr (BepTUKaIbHYIO) pa3BepTky Ha 20 V/div. Bxirouuts
cumyinarop EWBS, u goxnaBmuce MOSBIEHHS Ha HKpaHe pedieKTorpamsl,
MOCTaBUTh e€ro Ha mnay3y. llo Buagy peduexkrorpaMmbl ONpPENeNuTb BUJ
HEOJHOPOJHOCTH.

4.6. Omnpenenutb pPEaKTUBHOE 3HAYEHUE HEOJHOPOJHOCTH MCIOJb3YS
BbIpakeHust (3) wiu (4) B 3aBUCUMOCTH OT BHJIa HEOJHOPOJIHOCTHU C YYETOM TOTO, YTO
BOJTHOBOE COIPOTHBIICHHE JUHUHU po paBHO 600 OM, a korhUIMEHT OoTpakeHus —
10.

4.7. I3MeHUTh BEIMYMHY SKBUBAJICHTHOTO CONMPOTUBJIEHUS R/, yCTAHOBUB €r0
sHaueHne - 100 Om. IloBTOpHO CHATH ¢ 9KpaHa ocmmwmiorpada pedriekTorpammy
HEOJHOPOIHOCTH.

4.8. Onpenenutrh pPEaKTUBHOE 3HAYEHHWE HOBOM HEOJHOPOJHOCTH HMCHOJIb3YS
BbIpakeHus (3) wiu (4) B 3aBUCUMOCTH OT BHJIa HEOJHOPOJHOCTH C yU4E€TOM TOTO, YTO
BOJIHOBOE CONPOTHUBJIEHHUE JIMHUU po paBHO 600 OM, a k03P puLreHT oTpaxeHus — 1.

4.9. HabOpaTp HKBHBAJICHTHYIO CXE€My 3 3aMmelleHus padoThl KaOelabHOTO
pagapa no puc. 17 ¢ yka3aHHBIMM Ha CXE€ME IapaMeTpaMHu, rjae Ru — BHyTpEHHEe
CONIPOTUBIICHUE MCTOYHUKA, RH — DKBHUBAJIEHTHOE COIPOTUBIICHUE HArpy3Ku
tenedoHHOW JMHUU, RI — DKBUBAJCHTHOE COIPOTHUBICHHE HEOTHOPOAHOCTH. B
ABTOMATHUYECKOM IMEPEKII0YaTENEe YCTAHOBUTh BPEMs BKIIIOYEHHS — 3 C, a BpeMms
BbIKTIOUEeHUs — 0 C.

4.10. Cusate ¢ skpana ocuuiuiorpada pediexkrorpammy HeoaHOpoAHOCTH. [1o
BUIY pedIeKTorpaMMbl ONIPEACIIUTH BUJ HEOJHOPOIHOCTH.

4.11. VYcraHoBUTH 3aBUCMMOCTh BEJIWYMHBI IIepenaza HaNpsHKeHUs B
pedraexkTorpaMMe OT BEJIMYHMHBI COMPOTUBIICHUS] HEOJAHOPOJIHOCTH R, U3MEHssST €ro
cneayrommum oopazom: 1 MOwm, 750 KOwm, 500 KOwm, 100 KOwm, 50 KOwm, 30 KOwm, 10
KOwm. WM3mepennsie paHbl 3aHecTH B TaONMIly, CPaBHUTh C TEOPETUYECKUMU
CBEIICHMSIMU M CHENaTh BBIBOABI C YYETOM TOTO, YTO BEJIMYMHA IOCTOSHHOIO
HanpsokeHus B uccieayeMon TJID nuHUM MOXKET U3MEHSTHCS 10 5%.
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Pucynok 17 — DxBuBajeHTHas cxema 3 3amelleHus: paboThl KabeabHOro pajaapa

4.12. HaOpaTh 25KBUBAJICHTHYIO cXeMy 4 3aMelleHus paboThl KabeIbHOTO pajiapa
o puc. 18 ¢ yka3aHHBIMU Ha CXeMe MapaMeTpaMu, rie Ru — BHyTpeHHee
COMPOTHUBJICHUE UCTOYHUKA, RH — YKBUBAJICHTHOE COMPOTUBIICHNE HATPY3KHU
TenedOHHOU TUHUU, R1 Y ZI — DKBUBAJICHTHBIC aKTUBHOE M PEaKTHUBHOE

CONPOTHUBJIEHUS HEOJHOPOJHOCTU. B aBTOMaTHYECKOM MEPEKIIOYATEIIE
YCTaHOBHUTH BpEMs BKIIIOUEHUS — 3 ¢, a BpeMsl BbIkItoueHust — 0 c.
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Pucynok 18 — DkBuBasieHTHas cxema 4 3aMerieHus paboThl KaOeILHOTO pagapa

4.13. Cuate ¢ skpana ociuiuiorpada pediekrorpammy HEOJHOPOAHOCTH. [1o
BUJTYy peyieKTorpaMMBbl OIIPEIECTUTh BUJl HEOTHOPOTHOCTH.

4.14. HaOpaTp SKBHBAJICHTHYIO CXeMy 5 3aMelleHuss paboThl KaOelabHOTO
pamapa no puc. 19 ¢ yka3aHHBIMM Ha CXeMe MapaMmeTpamu, riae Ru — BHYTpEHHEE
CONPOTHUBJIICHUE HWCTOYHWKA, RH — DKBUBAJIICHTHOE COINPOTUBIICHUE HArpy3KH
teneOHHOW JNWMHWUU, RI W ZI — DKBUBAJCHTHBIE AaKTUBHOE W PEAKTHUBHOE
CONPOTUBJICHUS HEOAHOPOJHOCTU. B aBTOMaTnueckoM MEPEKII0YATENI€ YCTAHOBUTD
BpeMsl BKIIFOUEHUS — 3 ¢, a Bpemsl BbikitoueHus — 0 c.
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Pucynok 19 — DxBuBaneHTHas cxema 5 3amelleHus: paboTbl KabeabHOro pajapa

4.15. CusaTb ¢ 3kpaHa ocumiorpada peduexrorpaMmmy HeogHOpogHOCTH. [1o
BUJTy pe(yieKTOrpaMMbl ONIPEIETUTh BUJl HEOTHOPOIHOCTH.

TpeOoBaHus K 0TUETY 0 MPOAEJAHHOM JJadopaTopHoii padoTte. B
OTYeTE PUBECTH:
3aJlaHr€ Ha BBINIOJIHEHUE PadOTHI,
NOPAJIOK MTPOBEACHHS paldOTHI,
UCClIelyeMble MPUHLIMITHAIbHBIE Y9KBUBAJICHTHBIE CXEMBbI,
pe3ynbTaThl PaCUETOB;
PE3yIBTAThl UCCIENOBAHNN — BPEMEHHBIE THarpaMMbl CHTHaIIOB, AUX cpeacTts
3aILUTHI;
CPaBHEHUE PACYETHBIX PE3YNIBTATOB C

AKCIIEPUMEHTAMU. BBIBOBI O IIPOJICIAaHHON paboTe.

KoHTpo/bHBIE BONPOCHI AJIs1 NOATOTOBKH K 3a1IMTE OTYeTAa:

XapakTepucTUKa MACCUBHBIX CIIOCOOOB 3alIUTHI TeIE(OHHBIX aNapaToB U
JIMHUM OT NOACIYIINBaHUS.

[TpuHUMITBI paOOTHI AMILIUTYIHOTO AUOJHOTO OTPaHUYMTEIIS.

XapaKTEepUCTUKA CXEMBI 3aLUThI LIENIN 3BOHKA.

XapakTepucTUKa CXEMBbI 3aITUTHl MUKPO(MOHHOM IIEeTH.

XapakTepucTuKa cXembl GUIbTPAIIUN OMACHBIX CUTHAJIOB.

CpencTsa 3amuThl TeNe()OHHOTO annapara U JUHUU OT BHICOKOYaCTOTHOTO
HaBSI3bIBAHUS.

AMILUTUTYTHO-4aCTOTHAS XapaKTEPUCTUKA (QUIBTPA HIXKHUX YaCTOT.

XapakTeprucTuka KOMOMHIUPOBAHHOW CXEMBbI 3alIUTHI TeNe()OHHOTO anmnapara u
JIMHUH.

[Ipeana3znayenue U NpUHLIKI pabOTHI KaOEIBHOTO pajapa.

XapakTepucTuKa METo/1a UMIYJICHONU PePIIEKTOMETPUN U3MEPEHUS
HEOJTHOPOJHOCTEM.

Bun pednexrorpaMm npoctedmux He0THOPOHOCTEM.

CrpykTypHas cxema KaOelabHOro pajapa.



3aganue o0y4aeMbIM IS CAMOCTOSAITEIbHOM YU4eOHOH padoThl
NpH MOATOTOBKeE K Ja0opaTopHoii padore:
3aKkpenuTh U yrilyOuTh 3HaHUA, IOJTydeHHbIe Ha JieKIusx Ne3 u 4, 1ist 3Toro
U3YYUTh KOHCIEKT JIEKIIUA U PEKOMEHIYEMYIO JINTEPATYpYy.
[2] KonaxoBuu ['.@., Knumuyk B.I1., [Tayk C.M., [Toranos B.I'. 3amuTa
uH(popManu B TeJIEKOMMYHHUKAIIMOHHBIX cucTtemax. — K.: « MK-IIpeccy, 2005.
—C. 107 - 130.

N3yunTh MeTOAMYECKHE YKa3aHUA K JlabopaTtopHoi padore Nel n moAroTOBUTH
OTYET 10 JTA0OpaTOPHOU PabOTEe COTITACHO METOAMYECKUM yKA3aHUSM.

CIIMCOK JIMTEPATYPbI:

TexHuueckue cpencTBa U METOJbI 3alIUThl MH(popMaluu. YdyeOHoe mocoOue s
By30B / [log pen. A.Il. 3aiinieBa u A.A. lllenymanoBa. — M.: ['opsiyas auHuUs-
Tenexkom, 2009. — C. 120 — 127.

Konaxosuu I'.®., Knumuyk B.I1., [Tayk C.M., [Totanos B.I". 3amuTa uadopmanmm
B T€JIEKOMMYHUKaIIMOHHBIX cuctemax. — K.: «MK-IIpecey, 2005.

—C. 107 - 130.



JIABOPATOPHbBIE PABOTbI N2 13-15

UccnepoBaHmne NpUHLUUNOB NOCTPOEHUA U paboTbl aHaNOroBbIX CKPeMbaepoB

pe4yeBoro curHajaa

Bpems — 6 yacosn

YYEBHBIE BOITPOCHI:
HccnenoBanue NpMHIHUIIOB IOCTPOECHHUA H PA0OTHI AHAJIOTOBbIX

CKpeMOJIepOB PeYeBOro CUrHaJjia.

COAEPKAHUE JIABOPATOPHOM PABOTBI
BBoanas yacth

Ilposepka noozomosrennocmu 00yyaemvix K 1a00pamopHoii padome:
CriocoOsI mudpanuy peueBbIX CUTHATIOB BBl 3HAETE.
OTnuuuTenpHas XapakKTEPUCTHKA METO/IOB 3aKPBITHS PEYEBOr0 CUTHAJIA.
CnocoObl CKpeMOIMpPOBaHUS.
JIOCTOMHCTBA U HEJIOCTATKHU PA3IUYHBIX CIIOCOOOB CKPEMOJIUPOBAHMS.
YacToTHas 1oioca peueBoro CUrHaa.
JlomycTtuMas BeJIMuuHa 33aJI€P>KKHU JJ11 CKpeMOJIUPOBAHHOTO CUTHAJA.
dopMyIibl AUCKPETHOTO NpeodpazoBanust Pypee.
Bripakenue nist criekrpa MoImHoctTu Oypee.

YUYEBHBIE BOIIPOCHI

KpaTKne TEOPETUIECCKUEC UIN CleaBO‘IHO-I/IH(l)OpMaIII/IOHHbIe MaTepHuaJibl

Bornpocsl nHpOpMalMOHHON 0€30MaCHOCTH 3aHUMAIOT 0C000€ MECTO B
KU3HU 00IIIECTBA B CBSI3U C BO3PACTAIOIICH pOsIbi0 MHGQOPMALIUKU U TPEOYIOT K
cebe Bce OOJbIIero BHUMAaHMs. be30mnacHOCTh CBA3U NpH Mepeade peyeBbiX
COOOIICHUI OCHOBBIBAETCSI HA HCIOJb30BAHUU OOJBIIOIO KOJIMYECTBA
pPa3TUYHBIX METOJIOB 3aKPBITUS COOOIIEHUN, MEHSIOIIMX XapaKTEePUCTUKU
peur TakuM 00pa3oM, YTO OHA CTAHOBHUTCS HEpa30OPUMBOM M HEy3HaBaeMOU
JUIM  TOJCIYIIMBAIOIIETO JMIA, IEPEXBATUBLIETO 3aKpPbITOE PEUYEBOEC
coobuienue. [lpu 3TOM I1aBHOM 1Enbl0 MpU pa3pabOTKE CUCTEM Iepeaayvu
peun SBIIIETCSI COXPAaHEHHE TEX €€ XapaKTEepUCTHUK, KOTOpble HaumoOojee
BAXKHBI JIJIS1 BOCIIPUATHS CITYILIATEIIEM.

OpgHUM W3 caMbIX PACHPOCTPAHEHHBIX METOIOB 3aKPBITHUS PEUEBBIX
COOOIICHUI SABIISIFOTCA METOJbl CKpeMOJMPOBAaHUS, KOTOPbIE BIEPBBIE
nosBuianch B 40-x rogax mpounuioro Bexka. Cpenu mocineqHuX NOCTUXEHUN B
ATOM 00JIACTU CIIEYET OTMETUTh IIMPOKOE HMCIOJIb30BAHUE HHTETPATbHBIX
MHUKPOCXEM, MUKPOIIPOIIECCOPOB



mudpoBeIx  mporeccopoB  00padbotku  cur”HanoB (LIIIOC). Bce dto
o0OecrieuynBaeT BBICOKYIO HAJEKHOCTh YCTPOWCTB 3aKpBITUS PEYH  C
YMEHBIIIEHHEM UX pa3Mepa U CTOUMOCTH.

be3omacHoOCTh CBsI3U MpH Mepeiaye peueBhIX COOOIEHN OCHOBBIBACTCS HA



WCITOJIb30BAaHUHU OOJIBIIIOT0 KOJWYECTBA PA3IMYHBIX METOJOB 3aKPBITHS COOOIICHMIH,
MEHSIOIINX XapaKTepPUCTUKH pEYd TakKuM o0Opa3oM, YTO OHA CTAaHOBHTCS
Hepa30opUYMBON W HEy3HaBaecMoOW npu mpociaymuBaHud. OCHOBHOW IENBIO TIPH
pa3pabOTKE CHUCTEM 3aKPBITHS PEUCBBIX COOOIICHUH SBIIICTCS COXpPaHCHUE TEX €€
XapaKTEPHUCTHK, KOTOPBhIC Han00JIee BaXKHBI JJISI BOCIIPUATHS CIYIIATEICM.

B peueBbIx cuctemax CBS3M UCIIOJB3YIOTCS JIBA METOJIa 3aKPBITHS PEUEBBIX
CUTHAJIOB, PAa3JeiSIONUXCs MO CHoco0y o0paboTku © Tepenayud pedd. ITO
mudparus ¥ CKpeMOJIUpOBaHUE.

Cuctempl Ha OCHOBe MMHU(PPOBAHUS pPEUYM HE TEPENAIOT HUKAKOW YaCTH
pedeBoro curHajia. PedeBpie KOMIOHEHTHI KOAUPYIOTCS B IU(POBOI MOTOK JTaHHBIX,
KOTOPBIT CMEITUBACTCS C TICEBIOCTyYaitHOM MOCJICTIOBATEIHLHOCTHIO,
BBIpa0aThIBAEMON TeHEepaTOPOM IO OJHOMY M3 COOTBETCTBYIOIIHUX aJTOPUTMOB, W
MOJIYYCHHOE TaKUM 00pa3oM COOOIIeHUE MepeaacTcs ¢ MOMOIIBI0 MOJieMa B KaHa
ces3u (puc. 1). Hemocrarkamu MeToja SIBISIFOTCS HEOOXOIUMOCTH CIEIHATbHBIX
IITUPOKOITOJIOCHBIX KaHAIOB. JIJIsI METOIOB, HCIIOIB3YIOMINX Y3KOIOJIOCHBIC KaHAIBI,

HEO0XO0IMMO HCIIOJIb30BAHKE AITOPUTMOB KOJUPOBAHUS BBICOKON CIIOKHOCTH B. 11 x00HO1
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Puc. 1. Cxema 3akpbITHS peuH M0 KaHaJIaM CBS3U METOJ0M IUGPOBAHUS:
JUCKPETHU3AIMS PEUH C MOCISAYIOMNM Mmu(ppoBaHuEM

oT mudparopa

JpyruM MeTOAO0M SIBJIIETCS METOJ PEYEBOr0 CKPEMOIUPOBAHUS, YTO O3HAYAET
NepeMEIINBAHUE, CMEIINBAHUE.

[lox ckpemMOIMpoOBaHMEM NOHMMAETCS M3MEHEHHE XapaKTEPUCTHK PEYEeBOTrO
CUTHaja Tak, YTOOBI MOJYYEHHBIA CUTHAIN, 00Jiajasi CBOMCTBAMU HEPa30OPUYUBOCTH U
HEY3HAaBAEMOCTH, 3aHUMAaJ TaKyO XK€ I0JIOCY YacTOT, YTO U MCXOIHBIA, OTKPBITBIA
curdai. Ilpu ucronb30BaHMM 3TOrO METOJA B 3aKPBITOM CUTHAJIE MPUCYTCTBYIOT
KYCKH HMCXOJHOI0 COOOIIEHUs, TpeoOpa3oBaHHbIE B YaCTOTHOW M(WJIM) BPEMEHHOU
obOnactsax. T.e. Takue cHUCTEMBbI MOTYT OBITh aTaKOBAHbl KPHUNTOAHATUTUKOM
IIPOTUBHUKA HA YPOBHE aHAJIN3a 3BYKOBBIX CUTHAJIOB.

AHasnoroBoe  ckpemOiaupoBanue. HawuOonblmias  yacTh — anmaparypsl
3aCEKpPEUYMBAHUSl PEYEBBIX CUTHAIOB MCIOJB3YET B HACTOSIIEE BPEMS METOJ
aHaJIOTOBOT'0 CKPEeMOIMPOBaHUsI, TIOCKOJIBKY:

HeoOXoauMast IS 3TOTO annapaTypa NpUMEHSETCsl B OOJBIINHCTBE CIIy4acB B

CTaHJIaPTHBIX TeJePOHHBIX KaHaax ¢ mojocoit 0,3 - 3,4 kI

00ecreynBaeTcsi KOMMEPUECKOE KaueCTBO JEMIM(POBAHHON peyH;

rapaHTUPYETCs IOCTATOYHO BBICOKAst CTOMKOCTb 3aKPbITHSL.

CucremMnl CKpCM6J'H/IpOBaHI/I$I MOJXHO pas3ac/InTb Ha JIBa CICAYIOMHX KJIacca:



CTaTUYECKHUE, CXEMA KOJUPOBAHUS KOTOPHIX OCTACTCS HEU3MEHHOW B TEUCHHUE
BCel mepeaaun CoOoOIIEeHUs; TaKKe CUCTEMbI He 00J1aat0T CKOJIBKO HU OY/Ib
3HAYUTEIBHON CTOMKOCTHIO, HO BIIOJIHE MPUEMIIEMbI KaK MOJICIIH PEaIbHbIX
CUCTEM CKpeMOIHUPOBaHMs U yueOHbIE TOCOOHS;

JTWHAMUAYECKHE, MOCTOSTHHO T€HEPUPYIOIINE KOJOBBIE MMOJICTAHOBKHU B XO/I€
nepeayu;

HACTOSIIUA MOMEHT CHCTEMbl CKPEeMOJUPOBAHUS TOCTPOEHBI CIIEIYIOIIUM
00pa3oM, UCXOAHBIN aHAJIOTOBBIA PEUEBON CHTHAN JUCKPETU3UPYETCS C MOMOIIBIO
aHajoroBo-iiudpoBoro  mpeoOpaszoparens  (ALII), moasepraercs 1HQPOBOM
00paboTKe U MpeoOpPa3OBHIBAECTCS CHOBA B aHAJIOTOBBIM PEUEBOM CUTHAJ C MOMOIIIBIO
nudpo-ananorosoro npeodpazopatens (LIAILT).

IIpeoOpa3zoBanue peun B nuppoByro ¢gopmy. M3BeCcTHO, YTO peueBOil CUTHAII
3anuMaer mnojocy yactoT 300-3400 I'm, KoTopas TrapaHTUPYET BBICOKYIO
pa300pUMBOCTh PEYM W Y3HABAEMOCTh AMKTOpa Mo rosocy. OTcroma cieayer, uTo
HEeoOXoaMMash  4YacToTa  JUCKPETU3AlMHM, KOTOpas, WCXOAS U3  TEOPEMbI
KorenpHukoBa, He n0omKHA OBITH MeHbIIE 6,8K[ 1, B CTAHAAPTHBIX JIMHUSIX CBSI3W OHA
npuHsaTa paHoi 8 kI'n. IIpu nmpeodpa3oBaHnM aHAIOrOBOIO CUrHajia B HU(POBOIA, Ha
MEPBOM IIare MPOUCXOAUT MEPHOANYECKAs TUCKpPETH3alusl curHaia. B nmuckperax
COJIEPKUTCS BC UH(pOpMaIs, He00X01umMasi JJis1 BOCCTAHOBJIEHUSI UICXOTHOTO
CUTHAJIa HA TIPHEME, eCclii AUCKPEThI (popmupyroTcs ¢ yactotoir 8 kl'1. Bropoii mar
npoliecce aHanoro-1uppoBoro Npeodpa3oBaHusi COCTOUT B KBAHTOBAHUH T10 YPOBHIO,
T. €. ONpPEAEJICHUH TOr0, Ha KAaKOW HHTEpBal AMIUIMTYJ W3 TPYIIbl CMEXHBIX
VHTEPBAJIOB IPUXOAUTCS 3HaueHue auckpera. Ilo cymecrBy, B mpouecce
KBAaHTOBAHUS aMIUIUTYJa KaXJOro MJUCKpETa, KOTOopas MOXET NPUHUMATH
HENPEPBIBHBIE 3HAYECHUs, 3aMEHSETCS JIUCKPETHOM BEIWYMHOM, Pa3MEIICHHOM B
CEepEIMHE COOTBETCTBYIOLIETO IIara KBaHTOBaHUA. [IOCKOIBKY KBaHTOBaHHBIE
JTUCKPETHl UMEIOT JUCKPETHBIE YPOBHU, OHU MPEICTABISIOT COOOM MHOTOYPOBHEBBII
urdpoBoii curHai. B cTaHIapTHBIX CUCTEMAaX CBSI3H Pa3psIHOCTh MPEOOPa30BAHHOTO
cursania pasHa 8-12.

Jlns mepenauyd KBaHTOBAaHHBIE MO aMIUIUTYAE IUCKPEThI MpeoOpasyroTcs B
JIBOMYHBIE KOJIOBbIE KOMOHWHAIIMM, KOTOpPHIC MEPEHAIOTCS 3aT€M B BHUJE JIBOMYHBIX
uMITyJbcoB. Ha mpuemHo#l cTopoHe JUHUU LUQPPOBOM mMepenadyud MOTOK JTBOUYHBIX
U(POBBIX CUTHAJIOB BOCCTAHABIMBAETCS U BOCCO3JAIOTCS BEJIMYMHBI KBAHTOBAHHBIX
OUCKPETOB. 3aTeM JUIsl HHTEPHOSALMH MEXAY BEIWYMHAMH JIUCKPETOB H
BOCCTaHOBJICHUSI HCXOAHOU (DOPMBI CUTHAJIA UCIIONB3YETCS GUIBTP HUKHUX YACTOT.
Ecnmu ommbok B mepenavye He ObLIO, CUTHAJ HAa BBIXOJIE MICHTHYEH BXOIHOMY, 32
WCKIIIOUCHUEM HEOOJBIIIOT0 HWCKAKEHHUS B pPE3yJbTaTe KBAaHTOBAHUS: Pa3HOCTU
MEXIy BEJIMUYMHON JUCKpPETa W €€ KBAaHTOBAHHBIM MpejacTaBieHueM. [Ipu 6oibiom
YyCJ€ [IAroB KBAHTOBaHUS (M, CJIENOBATENbHO, JOCTATOYHOM YHUCIE Pa3psoB B
KOJIOBOM KOMOWHAIIMM [IJIi MX MPEICTABICHMS) IIArd KBAHTOBAaHUS MOTYT OBITh
JOCTATOYHO MaJlbl JUIsi TOTO, 4YTOOBI CYHIECTBEHHO YMEHBIIUTHh 3aMETHOCTD
MCKaXEHUI KBAHTOBAHUSI.

CHUCTEMaX CKpeMOJIIUPOBaHUSI OOBIYHO HCIIONB3YIOT MTPeoOpa30BaHus CUTHAIA
10 BPEMEHH | 10 YacTOTE, a TAKKE UX KOMOMHAIIHH.

Jns peanu3alui 4aCTOTHBIX CKPEMOJIEPOB HCHOJB3YIOT JUCKPETHOE



npeobpazoBanue Oypoe.

JAuckperHoe mnpeoOpasoBanue Dypbe. Eciu x» - nepuoandeckas
MOCJIEIOBATENBHOCTh € TeprogoM N, TO AHMCKPETHBIM mpeoOpa3zoBaHueM Dypbe
(ITIdD) Ha3piBaeTcs mapa B3auMHO OJIHO3HAYHBIX MpeoOpa3zoBanuii [2]:

C N1
k Xp e2 ikn/N k=0, 1, ..., N-1, (1)
no

x 1 NI , 2 ikn/N

n N Ck n=0, I, ..., N-1. (2)
k0
’
Bripaxenue (1) onpenensietr npsamoe 11D, a Beipaxkenue (2) - oopamnoe
I D.
O6o03HaueHus:

N — KOJIMYECTBO 3HAYEHUN CUTHAJA, U3MEPEHHBIX 3a IIEPUO/I, & TAKKE
KOJIMYECTBO KOMIIOHEHT Pa3JoKeHHUs (FaApMOHHUK);

Xn — WU3MEpPEHHbIE 3HAYEHHUsS cUrHajia (B JMCKPETHBIX BPEMEHHBIX TOYKAaX C
Homepamu n = 0, 1, ..., N-1, KOTOpbIE ABISAIOTCS BXOJHBIMU JAHHBIMH TSI TIPSIMOTO
npeoOpa3oBaHus U BBIXOJIHBIMU JJI1 0OpaTHOIO;

xk, k=0, 1, ..., N-1- 3Ha4eHust N KOMIUIEKCHBIX aMIUIUTYJl CUHYCOUOATbHBIX
CUTHAJIOB (FapMOHMK), CJIAralliuX HCXOJHBIA CHUTHAJ; SBISIIOTCS BBIXOJAHBIMU
JAHHBIMU JJIS1 TPSMOTO TpeoOpa3oBaHUs M BXOIHBIMH JUIsI OOpATHOTO; MOCKOJIBKY
aAMIUTATYIbl KOMIUIEKCHBIE, TO MO HHM MOKHO BBIYHCIUTH OJHOBPEMEHHO U
aMIUTATY Y, U (azy:

Xi/N — 00b1uHast (BEIIECTBEHHAS) aMILTUTY A K-r0 CHHYCOMAQIbHOTO CUTHAJA;

arg(Xr) — Paza k-ro cuHyconaarIbHOrO CUrHana (apryMeHT KOMILJIEKCHOTO
qyucnia);

k — dacrota k-ro curnana, pasnas k/T, rne T — niepro]; BpeMEHHU, B TCUCHHE
KOTOPOT0 Opajuch BXOJHBIC JAHHBIE.

W3 mocnenHero BHJHO, YTO NpeoOpa3oBaHUE pACKIAIbIBAET CHUTHAN Ha
CHHYCOHJaJbHbIE COCTaBISIONIME (KOTOphIE HA3bIBAIOTCA TapMOHHKaMHU) C
gacTtoTamu OT N KojeOaHuii 3a IEPUOJ 10 OJHOTO KOJIeOaHUs 3a MEPHUO/I.

HuckpetHoe npeodpazoBanue Dypre sABIAETCS JUHEUHBIM NMPeoOpa3oBaHUEM,
KOTOpPOE TIEPEBOJUT BEKTOP BPEMEHHBIX OTCYETOB X B BEKTOP CIEKTPAIBHBIX
orcuétoB C TOH e JINHBL.

[Ipy 4YacTOoTHOM CKpeMOJMPOBAHUM BpPEMEHHAs IOCJIEI0BATENbHOCTh Xn,
MOJIydeHHasi B pe3yJibTare MNpeoOpa3oBaHMs aHAJIOrOBOIO PEYEBOr0 CHUTHAJA B
uudpoByto popmy, pazOuBaeTcs Ha OKHaA JIMHOU V. JImuHa OKHA BBIOMpPAETCs] TAaKUM
o0pa3oM, 9TOOBI TOCTIe CKPEMOITMPOBAHMS CUTHAI OBLT JOCTATOYHO HEPa30OpUMB, HO
He 6onee 0,3 — 0,5 cexyHa, 4To CcBs3aHO C A(P(PEKTOM TaK HA3ZBIBAEMOTO «IXay.
W3BecTHBI JBa THUNA YAaCTOTHBIX CKPEMOJMPOBAHHWA: 4YAaCTOTHAs WHBEPCHUS U
MOJIOCOBOE pa3OUeHHe CIIEKTpa peueBoro curuaia. MiaeepcHoe ckpemOaupoBaHue


http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D0%B0%D1%8F_%D0%B0%D0%BC%D0%BF%D0%BB%D0%B8%D1%82%D1%83%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D1%83%D0%BC%D0%B5%D0%BD%D1%82_%D0%BA%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D0%BE%D0%B3%D0%BE_%D1%87%D0%B8%D1%81%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D1%83%D0%BC%D0%B5%D0%BD%D1%82_%D0%BA%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D0%BE%D0%B3%D0%BE_%D1%87%D0%B8%D1%81%D0%BB%D0%B0

OCHOBAaHO Ha TOBOPOTE CHEKTPAJbHOW MOCIEIOBATEILHOCTH OTHOCUTEIHHO
HEKOTOpPOH TOYKH, YTO PABHOCHUJIBHO TOBOPOTY YAaCTOTHOW TIOJIOCHI PEUYEBOro
CHUTHaJIa OTHOCUTEIBLHO HEKOTOPOM 4aCTOTHI (CM. pHUC.2), UCIOJb3YS JJIs1 3TOrO



BoIpakeHne (1) mna nuckpetHoro mnpeodOpazoBanue @Dypwe. JlaHHBIA crnocob
o0ecrieuynBaeT HEBBICOKUN YPOBEHb 3aKPBITHS.
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Puc. 2. [Ipunnun paboTel HHBEPTOPA CIIEKTpa

[TomocoBoe ckpemMOIMpOBAaHWE OCHOBAHO HA pA3JCiCHUHM CIEKTpa Ha
HECKOJIbKO YaCTOTHBIX MOJIOC U MX TMEPEMENINBAHUH 110 HEKOTOPOMY MPUHIIAITY (CM.
puc.3). JlanHoe npeoOpa3oBaHHE OCYIIECTBISETCS TAK)KE C MOMOIIBIO TUCKPETHOTO
npeoOpazoBanus Dypre. Koapdunmuentsr Cr pa3OMBArOTCA Ha TPYIIIBI, UCXOAS U3
HEO0OXOMMBIX YaCTOTHBIX TOJIOC:

(1...k), (ki+1...k2), (ket1...N).

1T CH + C(f)
11213{41]5 . 315121411
8). UcxopHbIA CHrHan 6). NpeobpaszoBanuLIi curran

Puc. 3. [Ipuniun paboTsl MOI0COBOTO YaCTOTHOTO CKpeMOepa

['pynmer K03 PUITMEHTOB MEHSIOT MECTAMHU COTJIACHO BBHIOPAHHOMY TMOPSAKY
MOJIOC 4YacTOT M NPOU3BOJAT oOpaTHoe mpeoOpasoBanue dDypbe. B pesynbrare
MOJTy4aeTcsl PEeYeBOM CUTHAJT C HCKAKEHHBIM CIIEKTPOM, KOTOpPBIM oOecreurnBaeT
HEepa3OOpUMBOCTh CUTHaja. Ha nOpueMHOM TyHKTE BBINOJHSETCS oOOpaTHas
npouenypa. lIlocie mnpeoOpasoBaHusi MPUHIATOrO CUrHaia B IUGPOBYIO (opmy,
npou3BogAT onepauio 1D, BoccTaHaBIMBAIOT MPABUIIBHYIO ITOCIEN0BATEIBHOCTD
JaCTOTHBIX TOJIOC CHeKTpa W mpumeHsroT oopatHoe JIID. Ucxomnwii nudpoBoit
CUTHAJI  NpeoOpa3oBBIBAIOT B AQHAJIOTOBBIM  CUTHAI  IU(POAHAIOTOBBIM
npeoOpa3oBaresem.

MOHO JONOJHUTENIBHO MOBBICUTH CTENIEHb 3aKPBITUS IyTEM OCYILECTBICHHUS
3aJ€PKEK PA3JIMYHBIX YACTOTHBIX KOMIIOHEHT CUTHAJIA HA PA3JIMYHOE BPEMS.

N3MeHeHne Kiroua CHCTEMBI ITO3BOJSET IMOBBICUTH CTENEHb 3aKPBITHS, HO
TpeOyeT BBEJICHUSI CHHXPOHHW3AIMM Ha NPUEMHOM cTopoHe cucrtembl. Cucrema
00J1aJ1aeT JOCTATOYHO BBICOKOM KPUIITOCTONKOCTHIO.



Ha puc. 4 npencrapiieHa OJIOK cXxeMa CKpeMOJIMPOBaHKsI PEUEBOTO CUTHAJA C
UCTIOJIb30BAHUEM YaCTOTHOTO METO/IA.

Hcxoonas peun Ckpembnuposan Boccmanoenennas
I Houi cuenan Ipsmo peun
pAM oe YacTtoT O6paT e
Ha HO €
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Puc.4. IlpuHnun paGoTel ckpemOiepa ¢ HCIOJIb30BAHUEM IpeoOpa3zoBaHMs
dypre.

Yacto uCoap3y0T KOMOMHAITIO U3 TIEPBBIX JIBYX CHCTEM, YTO 0OCCTIICUMBACT
€lIE JIyYllIeE 3aKPBITHE I'OJI0COBOT0 CUTHAJA.

Bpemennbie ckpemojiepsl. B ckpeMOnepax ¢ BpeMEHHON MepecTaHOBKOM
CUTHAJl JenuTcs Ha (parMeHThl HaJ KOTOPHIMHU OCYIIECTBISIETCS IEpPECTaHOBKA
OTCUYETOB PEUEBOr0 CUrHaja (HampuMep WHBEpPCHUs), TpUUeM (pparMeHT (KaJip) MOKET
OBITh KaK (PUKCHUPOBAHHBIM TaK W CKOJB3AIIUM. [IpuHIIUI pabOThl TAKOM CUCTEMBI
MIpEJICTaBIICH HA pUC.S. Y TaKuX CKpeMOJIEpOB YPOBEHb 3aKPBITHUS, 3aBUCUT OT
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8). MicxogHoe cooBweHue 6). Ipeo6pazosaHHoe COOBIWEHUE

JUTATETPHOCTH CETMEHTOB, a TAKXKE CO3/Ial0T 3HAYMTEIILHBIC 3aJICPIKKH ITPU
pabore Puc.5. Bpemennoii ckpemobiiep

cKpeMOJiepax ¢ BpEMEHHOW MHBEPCHEH MPOUCXOIUT BPEMEHHAsi MHBEPCHUS Ha
¢parmeHTax pedeBoro curHajga. Pa30opuMBOCTH CHTHamIa 3aBUCHUT OT pa3Mepa
dbparmenTa, yeM OOJBIINI (GpParMeHT, TEM JIyUIllee 3aKPhITHE PEYEBOTO CUTHAIA.
Ha npakTuke 00BIYHO UCTIONB3YETCS KOMOWHAIUS ITHX JIBYX METOOB.
OcHOBHBbIE IPUHLIMIIBI IOCTPOEHUS CHCTEM 3aKPbITHS Peun
PEUEBBIX CUCTEMAX CBS3U U3BECTHBI 084 OCHOGHBIX NPUHWUNA 3AKPbLIMUA
peuesvix cuzHanos, KOTOpble pasJIeNsItoTCs M0 COoco0y Iepeaun KaHaJIoOM CBSI3U:
aHAJIOTOBOE CKpEeMOJIUPOBAHHE;
TUCKPETU3AIMSI PEYH C MOCICAYIOMNUM MU(DPOBAHUEM.
Ha ocHOBeE 3THX IPHHIMIIOB pa3pa00TaHbl U BHEIPEHBI HA MTPAKTHKE
MmexXHUYecKue CUCmeMmMbl U CPeOCmaa 3aKpblmus pedu.
aHan0206vle CKpemonepol:
aHAJIOTOBBIE CKpeMOJIEPhl MPOCTEUIIINX TUIIOB HAa 0a3€ BPEMEHHBIX H/WIIH



YaCTOTHBIX IIEPECTAHOBOK OTPE3KOB peuH (TUIl A);
KOMOWHHUPOBAHHBIE PEYEBBIE CKPEMOJIEPhI HA OCHOBE YaCTOTHO-BPEMEHHBIX
NePECTaHOBOK OTPE3KOB PEUH, MPEICTABICHHBIX JUCKPETHBIMH OTCYETAMH,

npuMeHeHueM udpoBoit 006padoTku curHanos (Tuin B).

2) yughposwvie cucmemul 3aKpvimus peuu:

mpokornosocHele (tur C);

y3KkonoJiocHble (Tun D).
CTpyKTypHBIC CXEMBI 3TUX CHCTEM 3aKPBITHS PEYH, IPECTABICHBI Ha pUC. 6.
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Puc. 6. Bunbl cucrem 3akpoitus peun (ALI/IIAIT — ananoroBo-1udpoBoe/mudpo-
anajoroBoe npeodpaszoanue; [ICII — mceBmocaydaitHas OCIeI0BaTEIIBHOCTD )



PaccMmoTpum ux nmoapooOHee.

JIOCTOMHCTBO anano206020 ckpemobnepa npocmeniuieco muna (tTuna A)
COCTOMT B TOM, YTO OH MPOCT B pPEaJU3alMH, MOCKOJIbKY OCYLIECTBISET TOJBKO
aHAJIOrOBYI0  00paOOTKYy peyeBOro CHUTHajlla MyTeM ero mpeoOpa3oBaHus
(mepemMenvBanusi) B YaCTOTHOM W/WIIM BpeMEeHHOU obnacTsax. OIHaKo B MpoCTeuiieM
cKpeMOyiepe TMpu Iepefadye peyd B KaHaje CBS3U MPUCYTCTBYIOT (parMeHThI
UCXOJHOI'0, OTKPBITOTO PEUEBOI0 COOOMICHMS. DTO O3HAYAeT, YTO 3TU CUCTEMBI
MOTYT OBITh aTaKOBAaHbl KPHUNTOAHATUTUKOM TMPOTUBHHKA HA YPOBHE aHaIn3a
3BYKOBBIX CHUTHAJIOB. B pe3ymbrare mNpocCTeImii aHaJOTOBBIH CKpeMOjep
OCYULIECTBJISIET BOCCTAHOBIICHHE PEYHM C BBICOKMM KAadye€CTBOM U Pa30OpUYMBOCTHIO,
o0ecrnieunBasi MpU STOM JIMIIb HU3KYIO CTEMEHb 3aKPBITHS. JTO O3HAYAET, UYTO OH
o0ecIeynBaeT 3alluTy TOJIBKO Ha TAKTUYECKOM YPOBHE, TO €CTh Ha MEPHO]I BPEMEHH,
U3MEpPSAEMbld MUHYTaMH WIH JHIMU. [Ipunyunst pabomuvl npocmeuuux ckpemoniepos
0emabHO paccMOmpensl 8 pamkax yueoHou oucyuniunovt UT3U.

Coepemennvie unu mHoeentuwiue (pazpabOTaHHbIE B MOCIEAHUE TOJbI)
ananozoevle ckpemoaepur (tuna B), ocymectBisomue HUGPOBYIO 00pabOTKY
aHAJIOTOBBIX CUTHAJIOB U peATU3yIOUMe KOMOMHUPOBAHHBIE aITOPUTMBI YaCTOTHO-
BPEMEHHOTO Tpeo0pa3oBaHus, CIHOCOOHBI OOECHEYUTh HE TOJBKO CpPEIHUM, HO
WHOTJIa U OYEHb BBICOKUNA YpPOBEHb CEKpeTHOCTH. JlaHHBIE CKpemMOJephl
npUOIMIKAIOTCA K CTPATErMYeCKOMY YPOBHIO 3alllUThl, KOTJa BpeMs JeHH(PpPOBKU
NEPEXBAYEHHOI'O COOOIICHHUSI COM3MEPUMO HJIM JJa)Ke HECKOJIbKO MPEBBIIIAECT BpeMs
’KHU3HEHHOTO ITUKJIA MepeXBauyeHHOW MHPOpMaAIUU. DTO MPEUMYIIECTBO JOCTUTACTCA
YCIIO)KHEHHEM U YyJIOpOKaHHEM alMaparypbl U3-3a MOTPEOHOCTH B HUDPOBBIX
npoueccopax 00paboTku curHaioB u gononHutenbHbIX LIAIl m ALIL Boree
0emanbHO MEXHUYECKYI0 peanu3ayulo OaHHbIX CKpeMOaepos pacCMOmMpum 60 2-M
yuebHoM onpoce JeKyuu.

Hlupokononocusie uyughposvie cucmemwt 3akpvimus peuu (tuna C) He
nepeiaroT Kakoi- HUOYIb YaCTH BXOJHOI'O PEYEBOro CUTHaJa. PeueBbie KOMITOHEHTHI
KOJUPYIOTCS B  LIHU(PPOBOM TOTOK  JAHHBIX, KOTOPBIM  CMEIIMBAaeTCs C
MICEB/IOCITYYaitHOM TMOCIEeI0BATENbHOCTIO, (DOPMUPYEMON KITFOUEBBHIM T'€HEPATOPOM
0 OJHOMY M3 Kpunrorpapuyeckux anropurmoB. [lonydeHHoe TakuM crocooom
3aKpbITOE peueBOe COOOIIEHUE MEepeaeTcsi ¢ MOMOLIBI0 MOJEMa B KaHajl CBS3H, Ha
MPUEMOYHOM KOHIIE KOTOPOTO BBIMOJHSIOTCS OOpaTHbIE MpeoOpa3oBaHUsS C LIENBIO
MOJTyYEHHUsI OTKPBITOTO PEUEBOT0 CUTHAIA.

TexHomorrss U3rOTOBIICHUSI CHCTEM 3aKpBITUA peur Tuna C XOpoIIo U3BECTHA.
Takxe He cocTaBlIIeT 0OCOOBIX TPYIHOCTEN TEXHUYECKAs peain3alusl UCIONIb3yEeMBbIX
JUISL OTUX 1eJied crmoco6oB koaupoBanus s3bika Tuna AJIMKM (aganTuBHOM
muddepeHanTbHON UMITYJIBCHO-KOI0BOM Moaysiuu), IM (aenpTa-Moayisauun) u
T.11. ToNbKO HEeCKOJIbKO ycioxkHsaeTcs peanuzanus LIAIL, mockonbKy oH TOMOJHSETCS
CUHTE3aTOPOM PEYH.

OpHako mMpeicTaBlieHHass TaKUMHM CHOCOOAMM JHCKPETU3UPOBAHHAS pPEUb
MOKET TIepeNaBaThCs JIHMIIb 10 CHEIHATbHO BBIJCICHHBIM IIHPOKOMOJIOCHBIM
KaHaJlaM CBSI3U C TOJIOCOM MPOMYCKaHUsl, KOTopas OOBIYHO JIEKHUT B AHana3zoHe 4,8-
19,2 x['11, ¥ He mpHUroAHA JIJISl IEPEIauy MO JIMHUAM Tele(OHHOM ceTH 00IIeTro



MOJIb30BaHUs, T1Ie TpeOyeMas CKOpOCTh Mepejauu TaHHbIX JTOJKHA cocTaBisaTh 2400
our/c.

TaKWX CllydasX MCIOJB3YIOTCS  Y3KONOJIOCHblE UUPpoeble cucmemvl
3akpuimua muna D, npu peanuzaiuyd KOTOPBIX TJIaBHOM TPYJIHOCTBIO SIBJISIETCS
BBICOKAs CJIOKHOCTh aJTOPUTMOB CXKATHsl PEUEBBIX CUTHAJIOB, OCYIIECTBIISIEMOTO B
BOKOJEPHBIX ycTpoKcTBax, BxoAsmmx B coctaB LIAIT u AIIIl u, ciemoBarenbHO,
CYIIECTBEHHO YCIIOKHAIOIIMNX UX PEATU3AIHIO.

C mnoMoOmpl  JAMCKPETHOTO  KOJMPOBAHUSL pPEUYH C  MOCIEAYIOLUM
mu(poBaHUEM BCET/Ia JIOCTUTaJach BBICOKAs CTEIEHb 3aKPBITHS, OJTHAKO B MPOIIIOM
ATOT METOJI HE HAaXOJWJ IIMPOKOIr0 PaCHpOCTPAHEHUS] B MOBCEMECTHO UMEIOIIUXCS
Y3KOIOJIOCHBIX KaHaJlaX CBS3W U3-3a HU3KOTO Ka4eCTBAa BOCCTAHOBIICHUS MEPEIAHHOM
peun. [locmenHne NOCTUXKEHHS B Pa3BUTHH HU3KOCKOPOCTHBIX JUCKPETHBIX KOJIEPOB
MO3BOJIMJIM 3HAYMTEBHO YJYUYIIUTh KAadeCTBO peur 0e3 CHWKEHUS HaJAC)KHOCTH
3aKpBITHS.

Conep:xanue 1a00paTopHOil padoThl pad0ThI, BHINOJHAECMOM CTYAEHTAMU
Xo/1e 3aHATHSA

Omnucanue 1a60paTOpHOTO 00OPYIOBAHUS:

[I9BM c snektponHoil nporpamMmoit « WAV Scramblery.

[Iporpamma J€MOHCTPUPYET OCHOBHbBIE NMPHUHIMIBI CKPEMOIUPOBAHUS U
JIECKpEeMOIMPOBaHUs 3BYKOBBIX AaHHBIX, XpaHsumxcs B (opmare RIFF (WAV-
Gbaiimni).

Jannass mnporpammHas cucTeMa MojenupyeT 1upoBoil  ckpemoiep,
paboTtatomuii ¢ 4vactorod auckperuszanmuu Fa = 22050 I'm u auHaAMUYeCKUM
JIMara3oHoOM peueBoro curtana 8 out (256 ypoBHell KBAaHTOBaHMS).

MOJIENI NIPEICTABIIEHBI HECKOJIBKO BUOB Ollepaluil CKpEMOIMPOBAHNUSA:
BPEMEHHOI UHBEPTOP, MPOU3BOISAIIUN BPEMEHHYIO HHBEPCHUIO IUCKPET PEUYEBOTO
CUTHAJIa, TOMA/Ial0IIMX B OKHO (PMKCUPOBAHHOTO pa3Mepa N;

BPEMEHHOI CKpemOJiep, MPOU3BOISAIIUHN ONepalliu ¢ JUCKPETaMH,
MOTIATAOIIMMH B OKHO (PUKCUPOBAHHOTO pa3zmepa N, OCyIIeCTBIISIOIIHMA
BpPEMEHHBIE MePECTaHOBKH MPOU3BOJIBLHOTO YKCIIa OJIOKOB;

YaCTOTHBI MHBEPTOP, UCHOJIB3YIOIIMM npsiMoe u oOpaTHoe 1D,
IPOU3BOASILINNA HHBEPCUIO TAPMOHUK, OJYYEHHBIX OT Psifia IUCKPET C
(bUKCHUPOBAHHBIM pa3MepPOM OKHOM N

MIO0JIOCOBOM YaCTOTHBINA CKpeMOJIep, UCTIONB3YOoITUil psiMoe u oopatHoe J{I1D,
IPOU3BOISIINANA ONEPALIMH HAJl TPOU3BOJIBHBIM YUCIOM OJIOKOB FapMOHUK,
NOJIYYEHHBIX OT psifia IUCKPET ¢ (PUKCUPOBAHHBIM Pa3MepoM OKHOM N.

KayeCTBE MCXOJIHBIX CUTHAJIOB CKpeMOJiepa UCOIb30BaHbl 3BYKOBBIE (Dailsibl
dopmare WAV. CkpeMOnep MOXET BBIIOJHATH 3arpy3Ky 3BYKOBBIX (DaiiJioB B
dbopmare WAV, ux ckpeMOJIMpOBaHHWE WIH JACCKPEMOJHMPOBAHWE MO OJHOMY U3
HECKOJIBKUX aJTOPUTMOB C HU3MEHSIEMBIMHM TapaMeTpamH, 3alKch pe3yjibTaTa B
¢aiinsl B popmate WAV, a Takxke BU3yaIM3upoOBaTh U 03BYUUTh KAaK UCXOIHBIN, TaK
1 00pabOTaHHBIN 3BYK.

TpeGoBanus 0€30MaCHOCTH NIPH BBIMOJTHEHUH PaOOThI:



L. Ilepeo nauanom evinonneHus 1a00pamopHoil padomul:
N3yuuth 060pyaoBaHue u paboyee MecTo.
[TonmyunTtsb paspelnieHne K BHIITOJIHEHUIO JA00PATOPHBIX PAabOT OT PYKOBOIUTEIS 3aHITHIMA
Wiu J1abopaHTa.
11. Bo épems évinonnenusn 1ad0pamopuvix paoom:
YOequTthca, 4TO Ha HU3MEPUTENBHBIX MNpUOOpax NEpeKItoYaTesid YCTAHOBICHBI B

HCXOJHOM IIOJIOKCHHUH PYUYCK, HA MUHUMAJIBHOC HAIIPSIKCHUEC U MAKCUMAJIBHBIC ITPCACIIbI

M3MEpEHUS.
BxutouaTh nuTaroniyie HampsyKEHHs U COOpaHHBIE CXEMbI TOJIBKO IOCIE Pa3pelleHUs
PYKOBOJAUTEIIS 3aHATUN WM JTaOOpaHTa U NPEAYPEKICHUS BCeX paboTaroMIUX.
[IpoBepATh HAIMYME NUTAIOUIUX HANPSIYKEHUH U MPOBOJNUTH U3MEPEHMSI DIIEKTPUUECKUX
BEJIMYUH TOJBKO C IIOMOIIBI0 COOTBETCTBYIOLUX U3MEPUTEIBHBIX IPUOOPOB, OHOMN PyKOH,
MOCJIE€ YCTAHOBKM HA HUX MAaKCHUMaJbHO OXHJIAEMOI0 pe3ysibTaTa U pojia HU3MepIeMOn

BEJIMYMHBI.
BHUMAHMHE!

He npukacaTbhCsi K OTKPBITHIM TOKOBEIYIIIUM YacTsIM, IPOBOJIHUKAM, KIEMMaM U
3a)KUMaM, He 00JIOKaYMBaThCS Ha PUOOPHI, HE IPUKACATHCS K OaTtapesim, He
OTBJICKAThCS OT U3MEPEHUH, HEe POM3BOAUTH U3MEHEHHI B CXEME U HE OCTaBIIATH 03
HaOJI0ZICHNS LIeb, HAXO/SIIYIOCS T10J] HAIIPSDKEHUEM.
ITpu pabote ¢ KaTylmIKaMu UHIYKTUBHOCTH U KOHAEHCATOpaMH HE TPOTaTh UX U
COEIMHUTEIbHBIE MPOBO/IA, TAK KaK BCIEACTBUE PE30HAHCA MOTYT BOSHUKHYTh OOJIbIIINE
TOKHU U HalpsHKEHUE.
[Tpu oOHapyXKeHNH HEUCTIPABHOCTEH B M3MEPUTEIBHBIX IPUOOpaxX HeMedNeHHO
OTKJIFOYUTh UCTOYHUKHU MUTAHUS U JIOJIOKUTH 00 3TOM PYKOBOAMTENIO 3aHATHH WU
nabopaHTy.
I11. T1o OKOHYAaHUM BBHINOJHEHHS JA00PATOPHBIX PadoT:

JIOJ0XKUTh PYKOBOAUTEINIO 3aHATHI WM J1a00paHTy O 3aBepLICHUN padoT.

ObecTounTh COOpaHHBIE CXEMBI, Pa300paTh UX (€CIU 3TO MPEAYCMOTPEHO) U BHIKIIOUUTh
KOHTPOJIbHO-U3MEPUTEIbHBIE TPUOOPBI.

[TpuBecTu B MOPSIOK U cllaTh pabodyee MECTO J1a0OpaHTy, U JOJIOKUTh PYKOBOAUTEIIO
3aHIATUU O coayue.

ITPU PABOTE 3ANIPEINIAETCA:

NMPOU3BOINTH CAMOCTOSATEIbHOE BKJIIOYEHNE ABTOMATOB 3a1LUThI,
3aMeHSITh NPeJOXPAHUTEIN, yCTPAHATH HEUCIIPABHOCTH M MOBPEXK/ICHUA;
NMPOBOINTH KaKue-IH00 NepeKIiYeHns, CoOeINHEHUs1, He
NpeayCMOTPeHHbIe HHCTPYKIUSIMU 110 BBINIOJTHEHHUIO JIA00PATOPHBIX PadoT.

TP ABAPUMHBIX CUTYAIINAX 1 HECYACTHBIX CIVUAAX:

HEMEJIEHHO OTKJIFOUUTh aBTOMAThI 3aILUTHI, JOJ0KUTh PYKOBOJUTEINIO 3aHATUN U
JEHCTBOBATh COTJIACHO €0 yKa3aHU;

IIPY NTOPAKEHNHN IEKTPUUECKUM TOKOM OKa3aTh NEPBYIO MIOMOIIb B COOTBETCTBUU C
TIPUHITONW METOJIUKOMU JI0 IPUOBITUS Bpaya.

OTBETCTBEHHOCTD 3A HAPYIHIEHUE
TPEBOBAHWI BE3OIMMACHOCTH:
JUIa, HAPYIIUBIINE TPEOOBAHUS MHCTPYKIIMHA OTCTPAHSIOTCS OT BHITIOJTHEHUS
1abopaToOpHBIX padOT U JOMYCKAOTCS TOJIBKO MOCTE CIauu 3a4eTa 1Mo IpaBuiiaM U
Mepam 0e30MacHOCTH;
IIPU BBIBOJIE U3 CTPOSi IpUOOPOB U 000PYAOBAHUS TAOOPATOPUU 1O BUHE JIUIIA,

MIPOBOJUBLIETO pabOTHI U B Clly4yae HapylIeHUs: TPeOOBaHUS MHCTPYKIIMH, OHU HECYT



MaTepHUaIbHYI OTBETCTBEHHOCTh B COOTBETCTBUH C JICHCTBYIOIIUM
3aKkoHOaTeILCTBOM PD.

3. IlopsinoK BBIMIOJIHEHUST PAOOTHI

3.1. O3naKkomnenue ¢ NpUHUUNOM padomol cKpemoepa.

3.1.1 IIpouszeecmu 3azpy3Ky 38yKo6vlx ¢haiinos.

CkpemOnep MOXKET BBINIOJIHATH 3arpy3Ky 3BYKOBBIX (hailsioB B popmate WAV,
UX CKpeMOJMpOBaHUE WIM JAECKpPeMOIMpOBaHHME IO OJHOMY W3 HECKOJIbKHX
QITOPUTMOB C U3MEHSIEMBIMH MapaMeTpaMu, 3aluch pe3ylibTara B (pailsibl B popmare
WAV, a Takxe BU3yaJIu3UpOBaTh U 03BYUHTh KaK UCXOAHBIN, TaK U 00paOOTaHHBIN
3Byk. Ha puc. 7 nokazan oOuuii Bua pabodero sKkpaHa CUCTEMBI.

[lonoca MeHIO

[Paitn Onepaumm Bupg Hactpoiiku Momols |

JKpaH 0TOOpaXKeHUS
[EPBUYHOTO CUTHAJIA

OKpaH 0ToOpakeHUs
obpaboTaHHOTO
CHTHaJa

3arpy3ntb ¢ainn CoxpaHuTb damn
Bbixop,

Puc. 7. OOuuii Bug pabodero sxkpaHa mporpaMMal.

[Topsimok 3arpy3ku U coxpaHeHus (Hanmos.

Jlnst 3arpy3ku 3BYKOBBIX (aiiioB B (popmare WAV HeoOxoaumo BBIOpaTh
nyHkT Paiin | 3arpy3uTs ¢aiii, nociie 4ero ¢ 3ByKoBoM uH(pOpMaIMeil 1aHHOTO
¢aiiza MOXXKHO IPOBOJAUTH BCE HEOOXOIUMbIE OTIEPALIUH.

Ecnu mocne o0paboTku curHana TpeOyeTcsi COXpaHUTh €ro HeoOXOauMO
BbIOpaTh MyHKT Paiia | Coxpanurs daii .

3.1.2. Ilpouszeecmu nacmpoiKy ckpemonepa.

Hactpoiiku ckpeMOiepa ONpeAeNsioT TMapamMeTpbl TEKyIIeH Oomnepamuu
cKpeMOnupoBaHusa (neckpeMOnupoBanus). B 4Mcio HacTpoek BXOIAT: THI
CKpeMOJIUPOBaHUS U MOPSIOK MIEPECTAHOBKU OJIOKOB.

Jlis u3MeHeHus HacTpoek HeoOxoaumo BbiOpaTh Hactpoiiku | Hacrpoiiku

cKkpemoJiepa.



aCTPOMKM

Hactpoiiku ckpem6aepal

[Tun ckpemMOIpoBaHUs

HeT MepecTaHoBKH ! Tlopsa/iok mepecTaHOBKH

BpEMEHHAs
TIEPECTAaHOBK

a

4acTOTHAsI
NIEPECTAaHOBK

a

MacTOTHAsI HHBEPCHS

Puc. 7.0kHO HACTpPOUKHU pexuMa cKkpeMoOiepa
Bri0op Tina ckpeMOaupoBaHUs OCYIIECTBIISIETCS ITyTEM HaXKaTHsl OJTHOM 13
YETHIPEX KHOIOK:

HET MEPECTAHOBKH - CKPEMOJIMPOBaHHUE U IECKPEeMOIUPOBaHUE HE IPOBOJAUTCS, B
3TOM CIly4ae MOPsAI0K NepecTaHOBKU OJIOKOB HECYIIECTBEHEH;
3.1.3. Ilpouszsecmu onepayuto «Ckpemoauposanue (/leckpemoiuposanue).
J1J1s1 BBITIOJTHEHUS OTlepaliy CKpeMOIUPOBaHUS (I€CKPEMOIUPOBAHMS)
He00x0auMOo BbIOpaTh MyHKT Onepanun | CkpemoéaupoBanme (1w Onepanum |
JleckpemOmpoBanme ).
BpEMEHHas MePECTaHOBKA - TIEPECTAHOBKA BOCHMU BPEMEHHBIX OJIOKOB 110 256
OTCUETOB KaX/bIi B npeaenax 6noka u3 2048 orcueros. [lopsigok nepectaHOBKU
OJIOKOB 3aJaeTcs;
YacTOTHAs EPECTaHOBKA - IEPECTAHOBKA BOCKMU CIEKTPAJIbHBIX OJIOKOB 10 256
OTCUETOB KaXK/bIi B mpeenax 6oka u3 2048 orcueros. [lopsigok nepectaHOBKH
OJIOKOB 3aJaeTcs;
YacTOTHAasi MUHBEPCHS - MUHBEpCHUs ClieKTpa B O10ke u3 2048 orcueros. [lopsaok
NIEPECTAHOBKHU OJIOKOB HECYIIECTBEHEH.

JI1st BeIMOSIHEHUST pabOThI 3aNIMCaTh JBE - TPU (Ppa3bl ¢ MOMOILBIO CTAHAAPTHOTO
penaktopa 3BYKOBbIX (haiiioB. [IpoBectu ckpemOnupoBanue (ppasbl BCeMH THIAMH
ckpeMOyiepa, TIpM WX pa3IUYHbIX napamerpax. OneHuTs pa300pUUBOCTD
3aCKpeMOJIUPOBaHHBIX (pas.

3.1.4. Ilpouszeecmu npocmomp pe3yiomamos paoomeal.

HcxonHble JaHHBIE U PE3YNbTaThl pabOThl CKpeMOepa MOKHO MPOCMOTPETb.
Jiist aToro HeoOxoaumMo BeIOpaTh MyHKT Bua| [IpocMoTpeTs HCXOAHBINH CUTHAJ WIIH
Bun| Ilpocmorpers 00padoTanHbIi cUTrHAJN. J[aHHBIE MOKHO TaKXe
npocnymathk. Jjisg 3Toro HeoOxoaumo BbIOpaTh MyHKT MeHi0 Bua| Ilpocaymarts
ucxXoaHblil curnas wiv Bua| Ilpociaymars 00padoTaAHHBINA CUTHA.

3.2. Hccneoosanue npunyunoe padoomnvt 6pemMeHH020 UHE8EPMopa.

3arpy3uTh 3ByKOBOM (aitn b_otboy.wav.



YcTaHoBUTH apaMeTphl ckpeMoiiepa: pa3mep okHa (6ut) N — 512, koaudecTBo



0JIOKOB HE UMEET 3HAUCHHUE.

[IpousBectu ckpemOIMpoBaHUE AaHHOTO 3BykKoBoro ¢aina. Ilpocmymars
3aKPBITHIN (ailyl U Ka4eCTBEHHO OMPENETUTh CIOBECHYIO pa300pUUBOCTb PEYUH.

CoxpaHUTh U 3arpy3uTh CKPEMOIMPOBAHHBIN 3BYKOBOM (haii.

[IpousBectn  ero  J1eCKpeMOJUMPOBAaHHME M ONPEACIHUTh  CIIOBECHYIO
pa300pUYMBOCTh PEUH.

3anucaTh BpEMEHHBIE JUarpaMMbl HUCXOJHONW M CKPEeMOJIMPOBAHHON peyu U
CPaBHUTH HX.

YcranaBnuBas pasmep okHa N paBHbiM 512, 1024, 4096, 6144 u 7680 Owur,
MIPOU3BECTU CKPEMOJIMPOBAHUE HCXOJHOTO 3BYKOBOrO ¢haiijla U OLEHUTh €ro
CJIOBECHYIO Pa300pYMBOCTh, 3aTEM IMPOU3BECTH €ro JACCKPEMOIMPOBAHUE M TAKKE
OTPEJIEIIUTh CIIOBECHYIO Pa300pUYUBOCTh PEUHU.

CrenaTh BBIBOJI O KAYECTBE 3aKPBITUSI PEUU JJAHHBIM CKPEMOJIEPOM.

3.3. Hccneoosanue npunyunog padoomovt 6pemeHH020 cKkpemonepa.

3arpy3uTh 3ByKOBOH (haits1 b_otboy.wav.

YcTaHoBUTh MmapaMeTpel CcKkpemOsepa: pasmep okHa (6ut) N — 7680,
KOJIMYECTBO OJIOKOB -8.

[IpousBect ckpembIMpoBaHUEe JaHHOTO 3ByKoBoro ¢aina. Ilpocmymiats
3aKPBITHIN (paill 1 KAYeCTBEHHO ONPENETUTh CIIOBECHYIO pa300pUYUBOCTh PEYH.

CoxpaHUTh U 3arpy3uTh CKPEMOIMPOBAHHBIN 3BYKOBOM (paii.

[IpousBect  ero  JeCKpeMOJIMPOBAHME U  ONPENETUTh  CIOBECHYIO
pa300pUMBOCTh PEUHU.

3anucaTh BpEMEHHbBIE MAarpaMMbl UCXOJHOM U CKpPEeMOJMPOBAHHOW peud U
CPaBHUTH HX.

YcranaBnuBasi KOJIU4ecTBO OJOKOB paBHBIM 64, 128, 256, 512, npousBectu
CKpEeMOJIMPOBAaHUE WCXOAHOTO 3BYKOBOro (hailjla M OIIEHUTh €ro CIOBECHYIO
pa300pUYMBOCTh, 3aT€M MPOU3BECTH €r0 JECKPEMOIMPOBAHUE U TAKXKE ONPEIECIHUTh
CJIOBECHYIO pa300pUUBOCTb PEYUH.

CrenaTh BBIBOJI O KAYECTBE 3aKPBITUS PEUH JAHHBIM CKPEMOJIEPOM.

3.4. Hccneoosanue npunyunog padoomsl 4acmomHuozo uHeepmopa.

3arpy3uTh 3ByKoBOM (aitn b_otboy.wav.

YcraHoBuTh mMapaMeTpel ckpemOsepa: pasmep okHa (6ut) N — 7680,
KOJIMYECTBO OJIOKOB HE UMEET 3HAUCHHE.

[IpousBect ckpemOIMpoBaHUE JaHHOTO 3ByKoBoro ¢aina. Ilpocmymars
3aKPBITHIA Paiiil M KaueCTBEHHO OMPEIENUTh CIIOBECHYIO Pa300pUUBOCTh PEUH.

CoxpaHUTb U 3arpy3uTh CKPEMOIMPOBAHHbBIN 3BYKOBOM (paii.

[IpousBect  ero  JeCKpeMOJIMpPOBAHME U  ONPENETUTh  CJIOBECHYIO
pa300pUYNBOCTH PEUHU.

3anucaTh BPEMEHHBIE HArpaMMbl UCXOJHOM W CKPEMOJIMPOBAHHOW peUd |
CpPaBHUTH HX.

YcranaBnuBas pa3mMep OkHa N paBHbIM 256 u 64 0Out, mNOpoW3BECTH
CKpEMOJIMPOBAHNE WCXOAHOTO 3BYKOBOTO (hailfla W OIICHHTh €ro CIOBECHYIO
pa300pUYMBOCTh, 3aT€M MPOU3BECTH €r0 JECKPEMOIMPOBAHUE U TAKXKE ONPEIECIHUTH
CJIOBECHYIO pa300pUMUBOCTb PEYUH.

Crenatb BBIBOJI O KQUE€CTBE 3aKPBITHUS PEUH JAHHBIM CKPEMOJIEPOM.



3.5. Hccneoosanue npunyunog padomst 4acmomHo2o ckpemoepa.

3arpy3uTh 3ByKOBOM (aitn b_otboy.wav.

¥YcraHoBUTE TapaMeTphl ckpeMOiepa: pa3mep okHa (0ut) N — 64, KoJIM4ecTBO
0JIOKOB -8.

[IpousBectr ckpeMOIMpPOBaHKE TAHHOTO 3BYKOBOTO (haitna. [Ipociymars
3aKPBITHIA Paiiial M KaueCTBEHHO OMPEJIEUTh CIIOBECHYIO Pa300pUUBOCTh PEUH.

CoxpaHuTh U 3arpy3uTh CKpeMOJUPOBAHHBIN 3BYKOBOU (haid.

[IpousBectu ero qecKpeMOIMPOBAHUE U OMPENICTUTH CIIOBECHYIO
pa300pUYMBOCTH PEUHU.

3anucath BpeMEHHbIE JUarpaMMbl UICXOJTHON U CKpeMOJIMPOBAHHON peuu U
CpPaBHUTH HX.

CrenaTh BBIBOJI O KAYECTBE 3aKPBITUS PEUH JAHHBIM CKPEMOJIEPOM.

4. Cocmagump omuem 0 6blNOJIHEHUU 1ADOPAMOPHOU PAOOMbL.

oTuYeTe OTOOPA3UTH:

TEMY U 1eJIb pabOThI, IOPSAO0K €€ BHITIOJTHCHHS,
CTPYKTYpPHBIE CXeMbI 4-X BHIOB CKPEMOJIEPOB, IPUBEICHHBIX B TEOPETHUECKOM
YaCTH.

Pe3yJIbTaThI BHITIOTHEHUS 3aJaHHI, YKa3aHHBIX B ITyHKTE 3;
1o pe3yJsibTaTaM paboThl c/iejaTh 0000MIA0IIKNE BEIBO O TOM, KaKOH U3
CIOCO00B CKPEMOIMPOBAHNUS JaeT HAWITYUIIUN pe3yabTaT (HauMeHee
y3HABAEMBIi CUTHA).

5. 3awmgumume omuem no npooenannoil 1adOpamopHol pabome.

3aganue 00y4aeMbIM IS CAMOCTOATEIbHON Y4eOHOM
padoThHI NpPH MOATrOTOBKE K JJad0opaTopHOu padore:
3aKpenuTh U YIIIyOUTh 3HaHUS, TOJyUYEHHBIE Ha JIEKIUH, I 3TOTO U3YUUTh
KOHCIIEKT JIEKIIMI U PEKOMEHIyEMYIO JINTEPaTypy.
N3yuuTh MeTOIMYECKHE YKa3aHUs K JabopaTopHoi padote Nel2 u moaroroBuTh
OTYET M0 JIabopaTOpHOU paboTe COrJIacCHO METOJUYECKUM YKa3aHHIM.
CIIMCOK JIMTEPATYPBI:
Topokun A.A. MHxkeHEepHO-TeXHUYECKOM 3amuTa nHpopmauuu. — M.: «I'enmoc
APB», 2005.
Konaxosuu I'.®. u ap. 3ammra nuapopManuu B TEIEKOMMYHUKAIIMOHHBIX
cucremax. — K.: «MK-IIpeccy, 2005.
Jlarytun B.C., IletpakoB A.B. YTeuka u 3amnura uHpopmanuu B TeaedOHHBIX

kaHanax. — M.: DHeporoatomuzaart, 1996.



JIABOPATOPHbBIE PABOTbI N2 16.

METO/bl CPELCTB BbIAABJIEHUA NIEKTPOHHbIX YCTPOWCTB MEPEXBATA UH®OPMALUM:

JDETEKTOPOB
Bpems — 2 yaca
YUYEBHBbBIE BOITPOCHI:
1. MoaeaupoBanue u NPUHIMI  MOCTPOEH u PpadoT
HCC/Ie0BaHME 1) us bl
AETEeKTOPOB (MHAUKATOPOB) IOJIS.
2. MoaeanpoBanue u NPUHIMI  MOCTPOEH u PpadoT
HCCIe0BaHue (1) us bl
CKAHUPYOIIUX NIPUEMHHKOB.
3. MoagenupoBanue | NPUHUMII  NOCTPOEH H Ppador
HCCIe0BaHMe OB us bl

HeJINHENHBbIX JIOKATOPOB.
COJIEP)KAHUE JJABOPATOPHOI PABOTbI

YUYEBHBIE BOITPOCHI

MOAEJIUPOBAHUE U UCCIEJOBAHUE ITPUHLIUIIOB
HOCTPOEHUSA U PABOTBI IETEKTOPOB (MHAUKATOPOB) I10JIA

KpaTtkmue TeopeTnyeckne UM CipaBoYHO-UHHGOPMALIMOHHbIE MATEPHUAJIBI

[IpocTelimumMu cpeACTBAMH U3YUYEHHUSI PaAMO03aKIAIOK SIBJISIIOTCS WHIUKATOP
WU JETeKTOpbl TOJs, TpeAHa3HAuYeHHBbIE JJISS ONEPATHUBHOIO  BBISBICHUS
paauvornepealonMx yCTPOUCTB HE3aBUCUMO OT HCIOJIb3YEMOTO BHIA MOIYJISIUU.
OHu 4BISIOTCS HM 4Ye€M MHBIM KaKk TpPUEMHUKaMM C OYEHb HHU3KOU
YyBCTBUTEJIBHOCTBIO, MMOATOMY BBISBISIOT U3IYyUYEHHE PAJIMO3AKIAJHBIX YCTPONCTB
Ha OYEHb MaJieHbKOM paccTostHuM (10 0,4 M), 4eM u Oo0ecnedyrBaeTCsl CEeNeKIUs
HeJIeTalbHBIX U3JIyYeHUHN Ha (POHE MOITHBIX CUTHAJIOB.

BaxxHBIM MpenMyIIIECTBOM JETEKTOPOB TOJIS SIBISETCS CIIOCOOHOCTh HAXOAUTh
nepeaoline yCTPONCTBA HE3aBUCUMO OT BUAA MOAYJANMU. OCHOBHOW MPUHIIMI
MOMCKA COCTOMT M3 BBISBJICHUS aOCOJIOTHOTO MaKCUMyMa YPOBHSI W3JIYyYCHHUS B
nomenieHn. Hammyuiime MHIUKATOPBI MOJSE UMEIOT YaCTOTOMEPHI, aKyCTUYECKUE
JTUHAMUKHU, PEKUM MPOCITYIIMBAHUS U IBOUHYIO MHIUKAIIUIO YPOBHS CUTHAJIA.



[Tockonbky VHJIUKATOPbI JTOJKHBI pearupoBaThb Ha YPOBEHb
AJIEKTPOMArHUTHBIX W3JIYyYEHUW, TO B HUX MPUMEHSIOT aMIUIUTYIHBIE IETEKTOPHI,
KOTOPBIE JTAIOT JOMOJHUTENbHBIN 3((HEKT, KOTOPHIN MO3BOJSET MIPOCTYIINBATh



CUTHAJIBI OT PaAMOMUKPO(OHOB C aMIUIMTYJHOM MOAYJISUMENH M YaCTHYHO C
YaCTOTHOM (3a CUET Mapa3uTHON aMILUTUTYTHON MOJYJISILIUM).

Cpenn TOMCKOBOTO OCHAUIEHUs WHAWKATOPBI 3JIEKTPOMAarHUTHOTO IOJIS
3aHUMAIOT OJHO M3 BeAyIIUX MecT. [Ipr CBOEM OTHOCUTEIBRHOU MTPOCTOTE, HEBBICOKU
IIEHe W MaJlbIX rafapuTax OHHU IMO3BOJSIOT BBISIBISATH HCTOYHUKH MPAKTUUECKU
JOOBIX PAJUOCUTHAJIOB, B TOM YHUCJE CJIOXHBIX: IIUPOKOMOIOCHBIX, CO CKauyKaMH
YaCTOTBI, ICEBAOLIYMOBBIX U JP.

IIpuMepsbI mpocTeHIINX HHAMKATOPOB 3JIEKTPOMATHUTHOTO MOJISI

PaccMoTpuM mpoCTEMIIMN MHAMKATOP HAINPSXKEHHOCTH AJIEKTPOMArHUTHOTO
nosigs B auanazone 27 MI'u. IlpunnunuaneHas cxema npubopa NMpuBe/ieHa Ha PHC.
1.1. O cocrouT u3 aHTeHHBI, KojeOartenbHoro kKoHtypa LI1Cl1, mmoma VDI,
koHaeHcaTopa C2 1 u3MepUTEIHLHOTO MpUOopa.

\ 6
VD1 FA507

Sl °
| =t

+
L1
-~ C1 C2 g:/L; PA1
47 0,01

s

i

Puc. 1.1 — IIpocreitmuii UHAMKATOP HANIPSHKEHHOCTH MOJIA auanasona 27 MI'g

PaGoTaeTt ycTpoiicTBO cieayromumM oopa3oM. Yepes3 aHTEHHY Ha
KoJebarenbHbIi KOHTYp nocTynaioT BY konebanus. KoHTyp oTguibTpoBbIBaET
KoJieOanus nuamnas3ona 27 MI'11 u3 cmecu yactoT. Beinenenusie koebanns BY
JIeTeKTUpyroTcs auoaom VD1, Gnarogaps yeMy Ha BBIXOJ JUO/Ia MIPOXOAST TOJIBKO
MOJIOKUTEIIbHBIC TTOJIYBOIHBI TPUHUMAEMBIX 4acToT. Orubdarornias 3Tux 4acToT
npenacrasisier coooit HU xonebanus. Ocratku BY konebanuit GpunbTpyroTcs
koHaeHcaTopom C2. [Ipu 3TOM "epes u3MepUTENIbHBIN TPUOOP MOTEYET TOK,
KOTOPBIW COJICPKUT NEPEMEHHYIO M TOCTOSTHHYIO cocTaBisiromue. MzmepseMblii
MpUOOPOM MOCTOSIHHBIA TOK MPUMEPHO MPOMOPIIMOHATICH HATTPSKEHHOCTH MO,
JIEUCTBYIONIEH B MeCTE MpueMa. ITOT JETEKTOP MOXKHO BBITIOJIHUTH B BUJIC
MIPUCTABKU K JIIOOOMY TECTEDY.

Karymka L1 nuamerpoM 7 MM C MOJACTPOCYHBIM CEpPJICUHHMKOM HMeeT 10
BUTKOB mpoBoja I[I9B-1 0,5 mM. AHTEHHa BBIIIOJHEHA W3 CTaJIbHON IPOBOJIOKU
aHOM 50 cMm.

YyBCTBUTENBHOCTh MPUOOpPAa MOXKHO 3HAYUTEIBHO TOBBICUTH, €CIU TEpe]
JNETEKTOPOM  YCTaHOBUTH ycuiurens BY. IlpuHmunuansHas cxemMa Takoro
YCTpOMCTBa MpeJICTaBieHa Ha puc. 2. JTa CXeMa, M0 CPABHEHUIO C IPEeAbIIylIEH,
uMeeT 0oJiee BHICOKYIO UyBCTBHTEIBLHOCTh TMEpeaaTdnka. Temnepp U3IydeHue MOXKET
OBITh 3a(pUKCUPOBAHO HA PACCTOSTHUU HECKOJIBKO METPOB.

BricokouactoTHblil Tpan3zuctop VT1 BkitoueH mo cxeme ¢ obmie 6a30il u

paboTaer B KauecTBe celeKTUBHOro ycunutens. KonebatenbHbiid kontyp L1C2



BKJIFOYEH B €r0 KOJUIEKTOPHYIO Lienb. CBA3b KOHTYpaA C JETEKTOPOM OCYIIECTBIISETCS
yepe3 o1BoJ oT KaTymku L1. Kongencatop C3 oTGuIbTpOBBIBAET BHICOKOYACTOTHBIE
cocrapisitonne. Pesucrop R3 u xonpencarop C4 BbINOMHAIOT GYyHKUHUIO (UIBTPA
HY.

st BeIcOkouacTOoTHOTO nuarnazona 430 Ml mMoxkHO Takxke coOpaTh O4Y€Hb
IIPOCTYI0 KOHCTPYKLHIO WMHAMKATOpa HAIpPsDKEHHOCTH Tmons. [IpuHnmnuanbHas
cxema Takoro mnpubopa mnpuBeneHa Ha puc 1.2. OHa MO3BOJISIET OMPEACIIUTH
HaIlpaBJI€HUE HA HICTOYHUK HU3JIyYEHUS.

- * o -6B
R1470 VD1 1+ c5
VT1 KT368 rOs07 R31,8k i 470

Cz—[_ L1
47 gr_
%0 001

C1
0 01.-I-- 100k
mn

Puc. 1.2 -MuaukaTtop noiist ¢ ycunureaem BU

C4
0,022

Emé 3HaunTtenbHO mpolle npenjgaraeMbeiii Ha puc. 1.3 unaukarop nois. Ero
yA00HO CMOHTUPOBATHh B KOHCEPBHOU OaHKe, KOTOpas OyneT urpaTh poJib KOpiyca U
"semn" cxembl. B KauecTBe aHTEHHBI MOKHO IMPUMEHUTh KYCOK MEIHOI'O MpOBOJIA
mHOM 15 — 25 cM. BMecTo TOYHOro MHKpoamMmepMmMerpa MOYKHO HCIOJIb30BATh
WHJIMKATOP YPOBHS 3alIUCH MarHUTO(OHA.
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Puc. 1.3 — IIpocreitmuii UHAMKATOP MOJIS

Nuaukarop nosst He TpeOyeT HUKaKOH HACTPOMKHU M MO3BOJISIET PETYIUPOBATh
MEepeIaTUNKU C U3JIydyaeMoil MoiHOCThIO OT 10 MBT 1 wacroroii 1o 60 MI 1.

PanuomobureneM mpeqiaraerca paccMOTPETh TMPOCTYIHO U JIETKYIO B
M3TOTOBIICHUH CXEMY «JIETEKTOpa )KYUKOBY» (JITIOOOTO HCTOYHUKA SJIEKTPOMArHUTHOTO
oJIs1), MPEJICTaBJICHHYO Ha puc. 1.4.



AHT1

D11

roso7 A
8‘ N = ‘ G
= o
= =
g =
T c] =
B8n

Puc. 1.4 — IIpocreitimmii 1ETEKTOP «OKYUYKOB)

kadectBe apoccenss L1 wm L2 wucnonszoBanbl J[I[IM-1 nHa 200 wmkIH.
Konnencatop C1 68 H®, MOKHO 3aMEHHUTH Ha TOCTPOEUHbIN KoHieHcaTop. ['[I507A
BBICOKOYACTOTHBIN TUOJT ¢ MaKCUMaJIbHOM yacToTol 10 900 MI'u. [nsa uzmepenus
0oJiee BEICOKMX YacTOT - HEOOX0AMMO Hcnoib30BaTh CBY-quoas!.

Nunukarop npencrapiseT coOoi manenb u3 (HoJIbraHUPOBAHHOTO TEKCTOIUTA
pasmepamu 24x5cm. Cxema He TpeOyeT UMEHHO TaKOT0 KOHCTPYKTUBHOTO PEIICHUS -
BO3MOXXHO HcCMoNb30BaTh aHTeHHbl "YCbI" u mnp. Pa3Mep aHTEHHBI 3aBUCHUT OT
JUIMHBL 3amepsieMOd BOHBL. M3mepenus npoBoawinch MyastuMmerpoM M300 B
peXUME MUJUIMBOJBbTMETPA. (OCHOBHOE MPEUMYIIECTBO - IIUPOKUN JIHAINa30H
m3mepenuid. Haunnas ¢ 0 no 5B. B ocHoBHOM m3mepenus He BoIxoasaT 3a 200-300
MB.

[Touck yCTpOMCTB, M3IyYarOlIMX BBICOKOYACTOTHOE HM3IIyYEHHUE, K IPUMEPY,
MOJICTYIIUBAIONIUX YCTPOUCTB (3KYUKH, MUKPO(MOHBI) TOCTATOYHO NpocT. MuankaTop
JETKO W YBEPEHHO OIpEIEseT HalpaBi€HUE, C KOTOPOro HAET U3IyYEHHE.
Hctounnk oOHapyKUBAETCS C PACCTOSHUSA 3-5M, TaXKe 3TO €CIU OOBIYHBINA COTOBBIM
TenedoH. YBeTUYEHHE MOKa3aHUsl MPUOOpa TOBOPUT O BEPHOCTU HAMPABICHHUS
noucka. Yame Ha BEpXHUX OTaxKax JoMa B KBapTUpPE MPUCYTCTBYET
anekTpoMarHuTHeIA "QoH". Takas HampsHKEHHOCTh SJIEKTPOMAarHUTHOTO OIS
BHUJIMMO, OOYCJIOBJICHa MOIIHBIMU MCTOYHHKAMHU HM3TYYCHUS B PAJNYCe HECKOJIBKUX
COTEH METPOB: 0a3bl COTOBBIX ONEPATOPOB. HAMKATOP HE UMEET CBOETO YCUIIMTEII,
MOATOMY PE3yJbTaT 3aBUCUT OT TOTO Kakas KOHCTPYKIIMSI aHTEHHBI OblIa BbIOpaHa.
Konnencatop Cl - peakTMBHOE CONpPOTUBIECHHUE, KOTOPBIA 'pexeT" 4YacTOThl U
MO3BOJISIET HACTPOUTH UHAMKATOP HA ONPEICTICHHBIN Tnarna3oH.

Ilpogpeccuonanvuwii demexkmop unu unouxkamop noaa (UII) cocrout us
aHTEHHBbI, mupokomnonocHoro ycunutens (LLIY) u unaukaropa yposus (YU) curnana
(cm. puc. 1.5). Kpome Ttoro on Moxer coaepxkarb: [IY — moporoBoe ycTpOWCTBO;
ATT — arrenroarop; lllkana — ycTpoMCTBO MHAMKALMKU ypOBHS; [ — AeMomysaTop;
YHY - HY-ycunurens; Freq — wacroromep.
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Puc. 1.5 — bnok-cxema nHAMKaTOpa AJIEKTPOMATHUTHBIX U3JTyYEHUN

Pabounii aMama3z3oH YacTOT TaKOro WHIUKATOpA OMNpEeNeieH IMOJIOCOM
MpPOMyCKaHusl ImupokonosiocHoro ycuinurend. llockonsky B HUII OTCyTCTBYIOT
BXOJIHbIE IIenH cenekiuu curHaioB, To UII He cnocobeH ckaHWpOBaTh YaCTOTHBIN
IMara3oH, U pearupyeT Ha MOSBJICHUE CUTHAJIOB PaauO3aKIagHBIX yCTpoucTB (3Y)
MPAaKTUYECKA MTHOBEHHO, HE3aBUCUMO OT 4acTOThl nepenaun. Ho 3a cuer toro, yto
nosioca nponyckanusi UIT o0buHO cocTaBisieT HecKobKO [T, 4yBCTBUTEIBHOCTD
TaKuX IpPUOOPOB COCTaBIIET HECKOIbKO MB, oT 1 no 10, B cBsA3H, C 4eM AalNbHOCTh
oOHapyxeHust 3Y HEBBICOKA — HA MPAKTUKE COCTABIISIET €IUHUIIBI METPOB (“‘ONMKHSIS
30HA”) U CUJILHO 3aBUCHUT OT paboueld 4acToThl U MomHOCTH 3Y. B OCHOBHOM, 3TO
ceoricTtBo MII u onpenennino nopsAnoK NpoOBEAEHUS TOUCKOBBIX MEPOITPUSATHM.

Urtak, npunyun oonapyycenua 3I1Y npu nomowu HII ocnosean na
BBISIBJICHUHU (haKTa MPEBBIINICHUS YPOBHS 3JIEKTPOMArHUTHOTO MOl B TOUKE IIpHemMa,
oOyCJIOBJIEHHOTO  mosiBieHreM paauocurHana 3I1Y. IlpeBbiieHue  ypoBHSA
PETUCTPUPYETCSI OTHOCUTEIIBHO HEKOEro 3apaHee yCTaHOBIEHHOTO ypOBHA (mopora
YyBCTBUTEIBHOCTH, Jnajnee mopor). Ilopor BeiOMpaercs Bpy4YHYIO, B HEKOTOPBIX
mogenax WMII aBromarudecku (ST- 006, ST-007). Betbop nopoza oona uz camwix
6AJICHBIX 3a0ay TIPU TOJATOTOBKE K IOMCKOBBIM MEPOIPHUATUSAM U, B OCHOBHOM, OT
ero BbIOOpa 3aBUCUT 3(PexTuBHOCTH moucka. [lopor BbIOMpaOT TakuM 0Opa3oM,
9TO0BI TPHUOOP HE pearupoBaJl HA ECTECTBEHHBIM YpOBEHb wu3iydeHUs ((hon),
KOTOPBIM OOYCIIOBJIEH U3JIydeHHEM O(QUCHBIX M JIPYTUX YJAJEHHBIX SJIEKTPOHHBIX
ycTpoicTB. [Ipudyem ypoBeHb mopora JOJKEH MPAKTHYECKH COBMANaTh C YPOBHEM
¢doHa, B 3TOM ciyyae npuoop OyJeT HaXOAUTHCS Ha TpaHu cpabaTbiBaHUs U 00J1a1aTh
MaKCUMaJIbHOW OOHApYKUTEIbHOM criocoOHOCThI0. Kak npaBuio, mpu TakoM ypoBHE
nopora TMpPUHSATO TOBOPUTH, YTO MPUOOP aJaNTUPOBaH K CYHIECTBYIOIIEMY
AJNIEKTpOMarHuTHOMy (ony. JlambHeliee yMeHbIIEHHE WM YBEJIWYEHUE MOopora
BBI3OBET JIMOO JOXHBIE cpadareiBanus HWII, nmuOo mpuBener K «3arpyOJIeHUIO»
YYBCTBUTEIHHOCTH, U CJIEIOBATEIHHO, K YMEHBIIICHUIO TAIbHOCTU OOHAPYKEHHUS.

Hcxons w3 BBIMIEU3IOKEHHOTO MOXXHO TMOHATH, 4TO 3ddextuBHocTs UII
CWJIBHO 3aBHCHUT OT MIOMEXOBOM OOCTAHOBKM B KOHKPETHOM MecTe Toucka. B cBs3u ¢
3TUM B HEKOTOpbIX Mojnensx UIl ucnonwvsyromcesa pescekmopmuvie unu nonocogwle
dunvmpuer (AIIL1-7). [lepBble B 3HAUYUTENBHON CTETIEHN YMEHBIIAIOT YPOBEHb OMEX



OT U3BECTHBIX MHCTOYHUKOB (Kak TIPaBWJIO, IMEPEJaTYMKOB TEJICBEIIaHus) W
HACTPOEHbI Ha HauOoyiee MONIHBbIE M3 HUX. BTOpble CyXalT 4aCTOTHBIN JMANA30H
MOKMCKA, U CIJIeOBAaTEIbHO, YMEHBIIAIOT MOIIHOCTh IMOMEX Ha BXoje mpudopa.
OOBIYHO TPUMEHSIETCS HECKOJIBKO MOJIOCOBBIX (DUIBTPOB, KaXIblii M3 KOTOPBIX
HAaCTPOEH Ha CBOW JMamna30H 4YacTOT, BMECTE OHHM MEPEKPBHIBAIOT JAMANA30H 4YacTOT
NII 1 mpu morcke MOTYT UCTIOIb30BaTHCS BBIOOPOYHO.

KaueCTBE OONOJIHUMENbHBIX 603MOMCHOCMel B HEKOTOphIX Mogjemsx HWII
IPUMEHSIOTCS  PedCUMbl  YACHOmMOMEpPA U  AKYCMUYEcKou 3a6A3KU. OTH
BO3MOXXHOCTM B MEHBIIEH CTENEHW BIUSAIOT Ha S(PQPEKTUBHOCTH IMOUCKA U, B
OCHOBHOM, TpeAHA3HAYCHBl Jis JOMOJHUTEIbHON UIACHTU(PUKALIMKN HUCTOYHUKA
paavocHUrHana ¢ UENbl0 ONpEENICHHs: ONacHblil/HeonacHbld. Takxke B mocieaHee
BpeMsi Bce OOJIbIlIe MOSABISETCS MOAEIIEN, CIOCOOHBIX MAECHTU(ULIUPOBATH U3BECTHBIC
ctangapThl udpoBoit cBs3u, Takue kak: GSM, DECT, Bluetooth, npoTokoss! Tuma
Wireless Lan (ST-006, ST-007, PUY-3, O6eper). C mnossiaenuem 3I1Y,
MCIIOJIB3YIOIINX BBICOKOTEXHOJIOTHYHbBIE MPOTOKOJBI Tepeaadud MHGOPMAIMH, 3TO
O0COOEHHO aKTYyaJIbHO.

Pesrcum wacmomomepa no3eonisiem W3MEPSATh 3HAUEHUE HECYUIEH YacTOThI
paariocurHana, YpoBeHb KOTOPOTO 3HAYMTENIbHO MPEBBINIACT YPOBEHb (oHA. ITO
JaeT BO3MOXXHOCTh TEPBUYHO HACHTHUPUIIUPOBATh TNEPENATYUK TIO0 3HAYCHUIO
HECylIed U B clly4ae, €ClIi OHO OTHOCUTCA K JIETAJIbHBIM MEepPeIaTuuKaM, €ro MOXKHO
CUMTATh HEOMACHBbIM. Takke peXUM YacTOTOMEpa TIIOJIE3€H, KOrjJa 3HAuYeHHE
Hecyliel yactothl onacHoro 3I1Y u3BecTHO U CTOUT 3a7aua KOHEUHOW JIOKATU3aINU
nepenarurka onacuoro 311Y. Hanmpumep, npu ncnosib30BaHUHA aBTOMATU3UPOBAHHBIX
KOMIUIEKCOB  PAJMOKOHTPOJII TOUCK W HUACHTU(DUKALMSI MOTYT MPOBOIUTHCS
aBromaTudecku. [Ipu sTom Hecymas yacrora 3Y Oyner onpeaeneHa KOMIUIEKCOM, a
JoKanu3auuoo yaodHee ocyuiecTBiasaTh npu nomomu UII ¢ pexxumom yactoromepa
(ST-007, AIIII-7, PUY-3, Obeper).

N3BeCTHO, 4YTO pescum aKycmo3aéa3ku TIO3BOISET HA CIyX OLECHUTH
IEMOAYJIMPOBAHHBIM CHUTHAJ C BbIXxoAa wmupokomnonocHoro ycunurens UIL. K tomy
xe, ecnii B 3IIY mpumensiercst npoctoit crnocod monaynsuuu (AM, FM) u auHamuk
UIT 6nusko pacrnonokeH K MukpodoHy 3Y, TO B OOJBIIMHCTBE CIIy4aeB MbI
YCIBIIIUM XapaKTEePHBIA CBUCT OTPHUIATEIIBHON aKyCTHYECKOM OOpaTHOW CBS3M.
Takke BTOT pEXKHUM MOMKET NPUMEHSTHCA ISl TMPOCTEUIIEr0 aKyCTUYECKOIro
koHTpons 3IIY, B srom cnyuae ans Oojee 3()PEKTUBHOrO MPOCTYIINBAHUS
PEKOMEHY€ETCsl HCIIOJIb30BaTh I'OJIOBHBIE TEIEPOHBI.

Cnocoowvt unouxayuu HII M0XHO pa3leNnTh HA JBE TPYIIIbI: OMCKOBBIE U
nioporossie. Ilouckoewvii U1l oyenuseaem ypOBEHb INPEBBILICHUS [10pOra B HEKHUX
YCIOBHBIX  €AMHUIAX. OTO  MO3BOJSET MPOBOAUTH MOHMCK  MaKCHMyMa
AJIEKTPOMAarHUTHOTO ToJsi Ha oObekTe. Omeparop nepeMeniaercss mo OOBEKTY B
MOMCKaX MaKCUMyMa YPOBHSI AJIEKTPOMArHUTHOIO Noiisl. B kauecmee ycmpoiicmea
UHOUKAUUU MOdcem Oblmb C8emoouoOHas cezmeHmuas wkana auoo KK-
oucneil, Ha KOTOPOM OTOOpakaeTcsl KOJIMYECTBEHHOE 3HaUYeHHEe B IUdpax, UHOT A
BCTPEUYAKOTCS CTPEIOYHbIE MHIUKATOpPbl. OLIEHKa ypOBHS HE3aMEHHMMA IIPU IMOMCKE
3ITY, T.K. TOABKO aHAIU3HPYS U3MEHEHUE YPOBHS 3JEKTPOMATHUTHOTO MOJS MPH
MEPEMEIICHUH 110 TTOMEIICHUIO MOYKHO MTOHSThH — MPUOIMKAEMCSI T MbI K UCTOUYHHUKY



paguousnydeHus win ypamasemcs. B OonbmmHcTBe Moxenet NIl mpumensiercs
HECKOJIBKO BHJIOB HHJHMKAalMM IIOMHUMO OCHOBHOroO THUIa. YacTo BCTpedaeTcs
BO3MO>KHOCTb OLIEHKH YPOBHSI CUTHaJa M0 U3MEHSIOMIEMYCS 3ByKOBOMY TOHY WJIH I10
3BYKOBBIM LIEITYKaM C U3MEHSIOLIENCS YaCTOTOM CIICIOBAHUS.

Hopozoeviii HII cpagnuseaem TeKymuid ypOBEHb 3JIEKTPOMATHUTHOIO TOJIS C
moporoM ® BhiaeT OwHapHbid oTBeT: JIA — mpeBbimien, HET — He mpesbImieH.
Oo6macte nmpumeHenus takux WII HeBenmka, T.K. ocymectBiiarh nouck 3IIY npu
IIOMOILA TaKUX YCTPOUCTB 3aTpyAHUTENbHO. 1loporoseie UII MoryT npumeHsThCs B
CTallMOHAPHBIX YCIIOBUSAX B Kaue€CTBE CTOPOKEBBIX YCTPOWCTB. Ilpu mosiBieHUM Ha
oowekte moboro 3I1Y mopor Oyner mpeBsilieH, 0 4eM U npocurHanmmusupyetr UIIL.
[IpaBna cTOUT OTMETHTH, YTO JJIi KOHTPOJS OONBIIMX TUIOMAAeH moTpedyercs
npuMeHATh Heckonbko WII. Hekotopele cOBpeMEHHBIE MOAEIM HWMEKOT NaMSTh U
CIIOCOOHBI BECTH MPOTOKOJI COOBITUN Ha OOBEKTE € LENbIO JaIbHEHNIIIEro aHalu3a.

Conepxkanue J1abopaTopHOi padoThI,
BBINOJIHSIEMOH CTYAeHTAMH B XOJe IepBOro BONMpoca
padoThI

Onucanue 1a00paTOpHOTrO 00OPYIOBAHUS:

Herexrop nons DO06;

[19BM c 351eKTpoHHBIM 00y4YarommmM MoysieM «CIienTeXHuKa» 1 ¢
nporpaMmmMHubIM penaktopoM «Electronics Workbenchy.

TpebGoBaHus 6€30MTaCHOCTHU TIPH BBHITTOJTHEHUHN Pa0OTHI:
Ilepeo nauanom eévinoneHus 1adopamopHol padomaol:
N3yuuth 000pyaoBanue u pabouee MecTo.
[TomyunTh pa3penienne K BBIMOJIHEHUIO JIA00PAaTOPHBIX padOT OT PYKOBOAMTES 3aHITHIA
win 1abopaHTa.
Bo epemsa evinonnenusn navopamopnuix pabom:

Y06enutbcs, 4TO Ha HW3MEPUTETBHBIX MPUOOpaxX TMepeKIIIouaTeI YyCTaHOBIEHBI B
MCXO/JHOM IIOJIOKEHUHU PY4YeK, HA MHUHHMAJIbHOE HANPSDKEHUE W MAaKCHMAaJbHBIE MPEIesbl
MU3MEPCHHUS.

Bxiroyats nuraromye HampsoKeHUS W COOpaHHBIE CXEMbl TOJBKO TOCTE pa3penieHus
PYKOBOJMTEIS 3aHATUN WK JTaOOpaHTa U MPEAYIPEKICHUS BCeX pabOTarOMINX.

[IpoBepsATh HATMYME MUTAIONINX HAMPSHKEHUN U MPOBOJIUTH U3MEPEHHUSI DIIEKTPUUECKUX
BEJIMYMH TOJIBKO C TOMOIIBI0 COOTBETCTBYIOIIUX M3MEPUTEIBHBIX TPUOOPOB, OJHON PYKOI,
MOCJIe YCTAaHOBKM HA HUX MAaKCUMaJbHO OXHJAA€MOI0 pe3ysbTara U pojia HU3MepsIeMOoun
BEJTUYHHEI.

BHUMAHMUE!

He npukacaThCsi K OTKPBITHIM TOKOBEIYIIIUM YacTsIM, IIPOBOIHUKAM, KIIEMMaM H

3aKMMaM, He 00JI0KauMBaThCsl HA MPUOOPHI, HE MpUKacaThCs K OaTtapesim, He

OTBJIEKAThCS OT U3MEPEHUH, HE IPON3BOIUTH U3MEHEHH B CXEME M HE OCTaBIIATH 03

HAOJIIOICHUS 11ETIb, HAXOSIIYIOCS O] HAPSXKEHUEM.



[Ipu pabote ¢ KaTymKaMu UHAYKTUBHOCTH U KOHAEHCATOPAMH HE TPOraTh UX U
COEJIMHUTENbHBIE TPOBOJIA, TAK KaK BCIEACTBUE PE30HAHCA MOTYT BO3HUKHYTh OOJIbILINE
TOKH U HANPsKCHUE.



[Tpu oOHapyXeHUH HEUCTIPABHOCTEH B H3MEPUTENBHBIX TPUOOpax HeMedNeHHO
OTKJIFOYUTh UCTOYHUKHU MUTAHUS U JIOJIOKUTH 00 3TOM PYKOBOAMTENIO 3aHATHH WU
nabopaHTy.
I11. T1o OKOHYAaHUM BBHINOJHEHHS JA00PATOPHBIX PadoT:

JIONOXXUTh PYKOBOJIUTEIIO 3aHATUI WM Ja0OpaHTy O 3aBEepIIEHUH PadoT.

ObecTounTh COOpaHHBIE CXEMBI, Pa300paTh UX (€CIU 3TO MPEAYCMOTPEHO) U BHIKIIOUUTh
KOHTPOJIbHO-U3MEPHUTETHHBIC TIPUOOPHI.

[IpuBecTu B MOPSIIOK U ciaTh pabodee MECTO JTa0OPaHTY, B JOJIOKUTH PYKOBOIUTEIIO
3aHATUH O cliave.

ITPU PABOTE 3ANIPEINIAETCA:

NMPOU3BOAUTH CAMOCTOSATEIbHOE BKJIIOYeHNEe ABTOMATOB 3aLIUTHI,
3aMEHSATHh NMPeJOXPAHUTEH, YCTPAHATh HEMCIIPABHOCTH U MOBPEKICHUS;
NPOBOAUTH KaKHe-JIU00 NMepeKII0YeHnsl, COeJMHEeHHs, He
NnpeaycMOTPeHHbIe HHCTPYKIMAMM MO BHINOJIHEHHIO JIA0OPaTOPHBIX padoT.

TP ABAPUMHBIX CUTYAIINAX 1 HECYACTHBIX CIYUAIX:

HEMEIJICHHO OTKJIFOYUTh aBTOMAThI 3aIIMUTHI, I0JI0KUTh PYKOBOJAUTENIO 3aHATHH U
JENCTBOBATh COTJIACHO €0 YKa3aHU;

IIPU TIOPAYKEHUH DJIEKTPUUECKUM TOKOM OKa3aTh IEPBYIO TOMOIIb B COOTBETCTBUH C
MPUHITONX METOJIUKOMU JI0 IPUOBITUS Bpaya.

OTBETCTBEHHOCTD 3A HAPYHIEHUE
TPEBOBAHWI BE3OIMACHOCTH:

JUIa, HApYIIUBIINE TPeOOBaHUS HHCTPYKIIUU OTCTPAHSIIOTCS OT BBITTOJTHEHUS
1ab0opaTOpHBIX pabOT U JOMYCKAIOTCS TOJIBKO MOCTE CIayu 3a4eTa 10 IpaBuiiaM U
MepaM 0e30IacHOCTH;
MIPY BBIBOJIE U3 CTPOsi IPUOOPOB U 000PYAOBaHHMSI TAOOPATOPUU TI0 BUHE JIUIIA,
MIPOBOUBIIETO pabOTHI U B Cllydae HapylIeHUs TpeOOBaHUS UHCTPYKIIMH, OHU HECYT
MaTepuaIbHYI0 OTBETCTBEHHOCTh B COOTBETCTBHH C JICUCTBYIOITUM
3aKoHOaTeILCTBOM PD.

[Topsiiok BBITIOTHEHUS paOOTHI

3ananue 11 padoThI

CHATb BpeMEHHbIE JUarpaMMbl CUTHAJIOB, OSICHSIONTUE TPUHIIUI pabOThI
MHJIUKATOPA MOJIA.

OnpenenuTts BO3MOXHOCTh TPUMEHEHHS] MHAUKATOPA OISl B 3aBUCUMOCTH OT
4acTOTHI U ypOBHs BXxoAgHOTro BY curnana.

CmonenupoBath pabOTy MHIMKATOPA MO NPHU HAJIMYMU Yy HETO aTTeHIoaTopa
U OIpEAeIUTh BO3MOXHOCTh €ro MNPUMEHEHHS [UIs JIOKaJIU3alWd MOILHBIX
PaION3ITyYEHUN.

CmopaennpoBath pabOTy UHIMKATOPA MOJIS B PEKUME aKyCTUUYECKOH 3aBs3KU U
CHSITh BPEMEHHBIE JUArPAMMBbI U CIIEKTPbI CUTHAJIOB, MOSICHSIOIINE TPUHIUI PAOOTHI.

CocTaBuTh OTYET O MPOCIaHHON paboTe B COOTBETCTBUU C TPEOOBAHUSIMH,

W3JIO)KEHHBIMU B OMMCAHUU JJAa00paTOPHOI pabOTHI.
IHopsinok BbINOIHEHHSI padOThI

4.1. 3anyctuth Moaenupyomnryto nporpammy EWB 5.12.
4.2. Cobpatb cxeMy HHAUKATOpA TOJIsA, TPUBEICHHYO Ha puc. 1.6.



Puc. 1.6 — HpI/IHHI/IHI/IaHBHaSI CXEMa MHAMWKATOPA 3JICKTPOMArduTHOI'O ITOJIA

4.3 OTpenakTHpoBaTh CXEMY, YCTAHOBUB YKAa3aHHbIE HA CXEME€ HOMUHAJbI
napaMeTpoB paanodsieMeHToB. [Ipu 3TOM 17151 reHepaTopa NEPEMEHHOIO HAIIPSKEHUS
YCTaHOBUTh aMIUIUTYyy Hampsikenus — 600 mB, yactory — 100 MI'1 u BHyTpeHHEe
conparuieHue, paBHoel Owm. [lna guomoB DI m D2 ycTaHOBUTH BHYTpPEHHE
conparuBienue, paBHoe 10 Owm. ComnparuBieHue NEPEMEHHOTO pPE3UCTOpA
(moTeHMomeTpa) ycTaHoBUTh — 50%. JJ1s1 CBETOAMOIHOTO CETMEHTHOT'O MHIUKATOPa
YCTaHOBUTh MUHUMAJIbHBIN nopor — 5 MB u makcumanbsHbiil ypoBeHs — 500 MB.

4.4. 3anmyCTUTh CXEMY U YOCIUTHCS B €€ UCIIPABHOCTH.

4.5. CHATh BPEMEHHYIO IUArpaMMy BXOJHOIO CHUTHajia, MPEICTaBISIOLIECTO
coOOll BBICOKOYACTOHOE U3NMydyeHue. [l 3Toro mnepBblil KaHal 3JIEKTPOHHOIO
ocuuiorpada noAKIIYUTh K BEIXOY reHeparopa (mouxa A).

4.6. CHATb BPEMEHHYIO JuarpamMMmy MpPOJAETEKTUPOBAHHOTIO curHana. [lns
ATOTO BTOPOM KaHal J3JIEKTPOHHOTO ociuuiorpadga MOAKIIOYUT K BBIXOIY
netexropa (mouka B).

4.7. CHATb BPEMEHHYIO IHAarpaMMy BBIIPSAMIIEHHOTO curHana. s 3toro
BTOPOW KaHaJ 3JIEKTPOHHOTO ocuwuiorpada MoAKIIOYUTh K Beixomy HY ¢unbtpa
(mouxa C).

4.8. OnpenenuTb BO3MOXKHOCTh NMPUMEHEHUS AAHHOTO WHAMKAKTOpA MOJS B
HIMPOKOM JMAIa30He 4acToT. (s 3TOro u3MeHsss 4acToTy BXOAHOro curHaia ot 10
MI' no 1000 MI'x , m3BMEPUTH YPOBHU PETUCTUPUPYEMBIX CUTHAJIOB.

4.9. Onpenenuts BO3MOXXHOCTh NPUMEHEHUS AAHHOTO WHAUKAKTOPA ITOJS B
3aBUCUMOCTH OT YPOBHSI BXOJIHOTO CUTHaJA. J{JIsl 3TOro M3MeHsss ypoBEHb BXOJIHOIO
curHana ot 100 mB no 1000 MB , u3meputrs ypOBHU PETMCTUPUPYEMBIX CUTHAJIOB.
OnpenennTs MUHUMAIbHYIO YyBCTBUTEIBHOCTh MHIUKATOPA MOJIS.

4.10. OnpenenuTh BO3MOXHOCTh NPUMEHEHUS TaHHOTO WHIWKAKTOpa IO

IJIA JIOKAJIN3alIu paanu03aKIIaToK OOIBIION MOIIHOCTH. I[JBI 9TOT'0O USMCHHTD



conpatuBieHue R3 arreHtoaropa, ycranoBuB ero 1 Kom, a ypoBeHb BXOAHOTO
curHaia — 1 B. 3anyctuth cxeMy M, peryiaupys CONpPAaTHBIICHHE MEPEMEHHOIO
pesucropa R3 (naosrcamuem xnasuwiu «R» Onsi yMeHbuieHUs CONpamuenieHus u au
00HOBpeMeHHbIM Hadxcamum Kiasuul «Shifty u « Ry 015 yeenuuerus conpamueierust),
U3MEHUTh TIOpOT CpalaThiBaHUS, YCTAaHOBMB €ro Ha 2-3 cerMeHTa NIKajbl
uHaukaropa.  CmoxmenupoBaTh  NpUOTMKEHHME K = HMCTOYHHMKY — HM3JIy4YeHUS
(pamuo3akiiagke), W3MEHUB HAMNPSDKEHWE BXOJHOTO CHUTHAjla, YCTAHOBHUB €ro
MOCJeA0BaTeNbHO paBHbIM 1,5 1 2 B.
4.11. CobpaTp cxeMy HHIMKATOpa MOJIsA, IPUBEICHHYIO Ha puc. 1.7.

c1 .

Pucynok 1.7 — YnpouieHHass npuHUMITHAIBHAS CXEMa MHIUKATOPA OIS

4.12 OtpenakTupoBaTh CXEMY, YCTAHOBUB YKAa3aHHBIC HAa CXEME HOMHWHAIIbI
napameTpoB paauo3aeMeHToB. [Ipu sTom ansa renepatopa AM CUrHajIOB yCTAHOBHUTD
aMILTMTYAy HanpsbkeHus — 3 B, Hecymyto yactoty — 10 MI'ni, wactoty Monysiiuu —
10 KI'u, 1 BHyTpeHHee comnpartuBieHue, paBHoe | Owm. [[ns mHauMkaropa 3ByKOBOM
CUTHAJIMU3ALMHU YCTaHOBUTH yacToTy curdana 10 KI'u, Hanpsbxkenne — 9 B.

4.13. CHATb BPEMEHHYIO JUArpaMMy BXOJHOI'O CUTHAJIA, IIPEACTABIISIOLIETO
co00i BBICOKOYACTOHOE U3IyuyeHHue. [l 3Toro mnepBbld KaHal 3JIEKTPOHHOIO
ocunuiorpaga NoJKIOYUTh K BBIXOLy reHepaTopa (mouka A).

4.14. CHaATb  BpPEMEHHYIH  JOHarpaMMy  MpOJAETEKTUPOBAHHOTO  H
OoT(UIBTPOBAHHOTO cUrHata. [{jst 3TOro BTOpoil KaHai 3J€KTPOHHOrO ocuuiuiorpada
MOAKJIFOUNUTH K BBIXOAY J€TeKTopa (mouxa B).

4.13. CHATh CHEKTp BXOJHOIO U BBIXOJHOTO CUTHaja MHAUKATOpa Iojs. Jis
ATOTO BBIKJIIOYMB CUMYJSTOpP, BoWTH B MeHIO Analysis Fourier Simulate. ITpu 3ToM
s u3MepeHust cnekrtpa BxonHoro BY curnanma B meHwo Fourier yctaHOBUTH
3HaYeHUsI OCHOBHOM 4"acToThl — 10 KI'm, a xommyectBo rapmonuk — 1200, a s
U3MepeHus crekTpa BbixogHoro HY curHana ycTaHOBUTH 3HAY€HUS OCHOBHOMU
gactotbl — | KI'm, a xomnyectoB rapMoHuK — 50. CHATHE CIIEKTpa NPOU3BOIUTH
TOJIBKO TIOCJI€ TOro, Kak mporeccop Fourier 3aKOHYUT BBIYKCICHHUS U B JIEBOM
HUKHEM YTJIy SKpaHa BbIcBeTUThCS «Ready» (rotos).



4.14. OnpenenuTh BO3MOXHOCTh IMPUMEHCHUSI JTAHHOW CXEMbl MHIWKATOpa
IIOJISI B PEXKUME aKyCTUUECKOM 3aBS3KH.

4.15. UccnenoBaTh 3aBUCHMOCTh KayecTBa paOOThl MHIAMKATOPOB IMOJSI OT
napametpoB 3semeHToB C1, C2 u R1. [[ns 3TOro ycTaHOBUTH UX MpEIHA3HAYEHUE U,
M3MEHSS UX MapaMeTpbl OT YKa3aHHBIX B CXEME HOMHMHAJIOB Ha Beaun4yuHy B 10 pas
MeHbIlIe U OO0JbIlle, CHITh BPEMEHHYIO JUarpaMMmy BBIXOJHOTO CUTHaJla B TOuke B.
[Io BHIy BBIXOJHOIO CHUTHAJIA CHEJIaTh BBIBOJBI, CPABHHUBAs C CUTHAJIOM IIPH
HOpManbHbIXnapamerpax ssmeMeHToB Cl, C2 n R1.

3aHecTH HcclieJOBaHHBIE TAHHBIE B OTUYET MO JJAOOpaTOpHOM paboTe U cenaTh

BBIBOBI.

MOJAEJUPOBAHUE U UCCJIEJOBAHUE ITPUHIIUIIOB
ITOCTPOEHUA U PABOTBI CKAHUPYIOLHIUX IPUEMHHNKOB

Kpatkue TeopeTuyeckue Uiy cipaBoYHo-uH(GOPMAMOHHbIE MATEPHUAJIBI

Paouonpuemnux — 0CHOBHOE TEXHUYECKOE CPEJICTBO MIEPEXBATA,
OCYIIECTBIISIOIIETO MOUCK, CEIEKIIUIO, PUeM U 00pabOoTKy paguocurHaioB. B
cocmae e2o 6xo00sam ycmpoucmaed, 6bINOJIHAIOUUE:

MEePECTPOIlKy YaCTOThI HACTPOUKHU TPUEMHUKA U CEJIEKIIUIO (BBIJICTICHUE)
HYKHOTO PaJMOCUTHAIIA;

YCHUJICHUE BBIJICICHHOTO CUTHAJIA;

JeTeKTUpOBaHue (CheM HHpOpMAITUN);

YCUJIEHHE BUICO WJIM HU3KOYACTOTHOIO MEPBUYHOTO CUTHAJIA.

Paznuyarom oOsea euoa paouonpuemMHuKo8: HPAMO20 YCUIEHUA U
cynepzemepoounnsle. 1loSBUBIIMECS TEPBBIMU MPUEMHUKH MPSIMOTO YCHUIICHUS
YCTYNWIN CYNEPreTepoOAUHHBIM MOYTH BO BCEX PaJUOAMAIa30HaX, 3a UCKIIOUCHUEM
CBEPXBBICOKHX YacTOT. Takaa menoenuusn o0vaAcHaemcsa 6onee blCOKoul
Ce1eKMUGHOCMbIO u Yy6CmMeEuUmeaIbHOCMbIO

cynepzemepoOunHo20 paduonPUEMHUKA NO CPAGHEHUIO C
NPUEMHUKOM HPAMO20 YCUICHUA.

HPUEMHUKAX NPAMO20 YCUNEHUA CUZHAJI HA 6X00e npueMHuxa (evlixooe
AHMEHHbl) CeNeKMUpPyemcsa u YCcuiueaemcs 0e3 U3IMEHeHUsA €20 YACHOnbl.
KauectBO mH(OpMaiuu, CHUMaeMOW € 3TOr0 CUTHaAjda, TEM BBIIIE, YEM MEHBIIIE
YPOBEHb MOMEX (CUTHAJIIOB PA3IUYHON MPUPOJBI C YAaCTOTAMH, OJU3KHUMHU YACTOTE
HAaCTpOMKH NpHEeMHUKA). B uneane uenu cenexkuyuu 0onxncnvl odecneuusamsp 11-
oOpazHyto ¢GopMy ¢ TOJOCOW TMPONMYCKaHWs, PpABHOW IIMPUHE CIEKTpa
CEJICKTUPYEMOI'0 CUTHAJIA.

Takue GUABTPHI UMEIOT MHOTO3BEHHYIO, IOCTATOYHO CIIOXXHYIO KOHCTPYKIIHIO
U3 TIIATEIHHO HACTPAauBAEMbIX MHOTO3BEHHBIX LC — 3JIEMEHTOB UK pealu3yIOTCs
UCIIOJIb30BAaHUEM MTBE302JIEKTPUIECKUX U MATHUTOCTPUKITMOHHBIX 3G (HEKTOB (B
MbE302JIEKTPUIECKUX U DJIEKTPOMEXAHNUECKUX (PHIIbTpax).

Cnoorcnocmo npoonemol obecneuenus uzoupamenvnocmu 6
PaouonpuemMHuUKax npamo2o ycuieHus 00ycio61eHa TEXHUYECKUMH TPYIHOCTSIMU
CO3aHMs OJTHOBPEMEHHO MEPECTPAaNBAEMBIX 110 YaCTOTE y3KOIMOJIOCHBIX (DHIBTPOB C



BBICOKHMMMU I10Ka3aTCIIsIMH IO CCJICKTUBHOCTH, B 0COOEHHOCTH IIpH UxX
IMPOMBIINIJICHHOM ITPOU3BOJCTBC. Tonsko Ha CBCPXBBICOKUX YaCTOTAX yIaJI0Ch



JOCTUTHYTh BBICOKMX TIOKa3aTejied MO0 YyBCTBUTEIBHOCTH M HW30UPATEIHLHOCTH
Onarogapsi TNPUMEHEHHIO B  IIMPOKOIMOJIOCHBIX IIEMAX BBICOKOM  YaCTOTHI
CIIEIUAJIbHBIX MAaTEPHUAJIOB U YCTPOUCTB: (PHIIHTPOB U3 KEJIE30UTTPUEBOrO rpaHaTa U
MaJIOLIyMSIIIUX JIaMIT OeTyIIeil BOJIHBI.

cynepzemepoouHHOM npuemMHuKe TpodiieMa OJTHOBPEMEHHOTO OOecreueHHUs
BBICOKMX 3HAUEHUW UYBCTBUTEIBHOCTH U CEJIEKTUBHOCTH pEIIEHA IyTeM
npeoOpa3oBaHusg  MPUHUMAEMOIO  BBICOKOYACTOTHOTO CHUTHAja  IIOCIIE  €ro
MPEABAPUTEILHON CEJEKIMU U YCUIICHHUS] B YCUJIUTEJE BBICOKOW YacCTOTHI B CUTHA
MMOCTOSTHHOM YaCTOTHI, Ha3bIBAEMOM MPOMEKYTOUHOU YacToTOM (puc. 3.1).

Ycunenue u cenekyua cucnanoe nocie npeoodpazo6anus 6bINOAHAIOMCA HA
npomecymoyuHoil yacmome. J11s IOCTOSTHHOW MPOMEXYTOYHOM YaCTOTHI 3aJ]a4H 110
00ecCIeyeHnI0 BHICOKON M30MPATENbHOCTH U YyBCTBUTEIBLHOCTH PEIIAOTCS MPOIIE U
Jydlle.

fc fnp
antenHa |—p| YBU ——p| Cwmecurens  [——p| VIIU —p| ZETEKTOD —p| YHY
‘I fi
Ilpumeuanue:
I'ereponun YBY — ycunumens gvicoxoti

yacmomaol
VIIY — ycunumens
NPOMENCYMOUHOL
yacmomuvl YHY —

ycunumens HU3Kou
uacmomol

Puc. 3.1 — CtpykTypHas cxema CynepreTepoaAMHHOIO PUEMHUKA

Ilpeoopazoeamens uwacmomosvl cOCMOUmM UX 2eMEPOOUHA U CMECUMEA.
I'emepooun nipencrapisger coOO MepecTpauBaEMblil BPyUHYIO WJIM aBTOMaTHYECKU
BBICOKOYACTOTHBIM ~ T'€HEpaTop TapMOHHUYECKOro  KOJeOaHWs ¢  4acTOTOM,
OTJIMYAIOUIEHCS OT YaCTOThI IPUHUMAEMOI'0 CUTHAJIa HA BEJIMYUHY MPOMEKYTOUHOM
yacToThl. IIpouyecc npeobpazosanus yacmomsl RPOUCXO0UmM 8 cMecumesie, OCHOBY
KOTOPOTO  COCTaBIII€T HEIWHEWHBIA dSJEeMEHT (MOJYNPOBOJHUKOBBIA  JTHOJ,
TpaH3UCTOP, paaroiamia). Ha Hero nmoctynaroT NpuHUMAaeMbIii CUTHAJI C 4YacTOTOH f,
TapMOHUYECKUA CUTHAI rereponvHa ¢ dvactoroi fr . Ha BeIxome cmecutens
BO3HHMKAET MHOXKECTBO KOMOWHAIIMH TapMOHHK NPUHAMAEMOTO CHTHajla H
KOJIEOaHMI reTepoiMHa, B TOM YKCIIe Ha MpoMexXyTouHoi yactore fu = fc— fr
.CenekTuBHbIE QUIBTPHl YCHIIUTENS MTPOMEKYTOUHON YacTOThI MPOIMYCKAIOT TOJIBKO
CUTHAJIBI TPOMEXYTOYHOM YaCTOThl, KOTOpPbIE YCHIMBAIOTCA JO BEJIUYUHBI,
HEO0OXOAMMOM ISl HOPMAJILHOM paboThl AETEKTOPA.

OnHako cynepeemepoOuHHOMY RNPUEMHUKY RPUCYUW PAO HEOOCMAMKOE,
BBI3BaHHBIX MIPOLIECCOM MpeoOpa3oBaHus 4acTOThl. OCHOBHOW U3 HUX COCTOUT B TOM,
9TO0 (UIBTPHI YCUIIUTENS MPOMEXKYTOYHOM YaCTOThI MPOIMYCKAIOT HE TOJIBKO
M0JIE3HBIE CUTHAJIBI, YaCTOTa KOTOPBIX paBHa fe = fr +fn , HO U NOXKHBIE ¢ yacTOTOH fa
= fr - fu, cuMMeTpUUHOHN («3EPKaTBLHON») MO OTHOIICHUIO K YacTOTe TeTepojauHa fr.
Ilomexu na «3epkanvholly uacmome OCIAOISAIOTCA MYTEM JBOWHOIO WM J1aXe
TPOMHOTO  MpeoOpa3oBaHUsl  YACTOT B CYNEPreTepoJUHHOM  IMPUEMHHUKE.
[IpomesxyTOoUHas 4acTOTa KaXX10I0 MOCIEIYIOEro mpeoOpa3oBaHus MoHmxkaercs. B



pe3ysbTaTe ATOTO TMEPBYI0 MPOMEKYTOUHYIO YacTOTy MOXHO 0Oe3 yuiepba st
n30UpaTeNbHOCTU TMPUEMHHMKA BBIOPATh JOCTATOYHO BbICOKOW. [Ipm OGombiimx
3HAQUEHUSX TMPOMEKYTOUHOM YacTOThl «3€pKaJibHAs» 4YacToTa CYLIECTBEHHO
OTJINYAETCS OT CUTHAJIA U MOJABIIACTCS BXOAHBIMU QUIBTPAMU PATUOIPUEMHHKA.
Bo3zmoorcnocmu PaouonpuemMHuKa onpeoeaatomcs cieoyioumumu
MexXHUYeCKUMU XapaKmepucmuKamu:
ara3oHOM IPUHUMAEMbIX
YacCTOT; YyBCTBUTEIbHOCTHIO;
n30UpaTENbHOCTHIO;
JTUHAMHYECKUM JIUANa30HOM;
KaueCTBOM BOCIIPOM3BEACHUS IPUHUMAEMOTO
CUTHaJa; HKCIUTyaTallMOHHBIMU MapaMeTpaMHu.

Jluanazon npunumaemvix uacmom obecneuugaemcs MHPUHOW TOJOCHI
MPOMYCKAHUS CEJIEKTUBHBIX 3JIEMEHTOB BXOAHBIX (PUIBTPOB M MHTEPBAJIOM YacTOT
rerepoanHa. HacTpoiika nprueMHuKa Ha Hy>KHBIM AUANa30H WIK MOAIAANA30H YaCTOT
MPOU3BOJIUTCS MYTEM TMEPEKIIOYEHUS AJIEMEHTOB BXOJHBIX KOHTYPOB U KOHTYypa
reTepoJInHa, a HaCTPONKa Ha YacTOTy BHYTPH JAuvamnazoHa (Mojauana3oHa) — IMyTeM
W3MEHEHMsI 4YacTOThl TeTepojuHa. B paguonpueMHUKax BCE IIUPE B KayeCTBE
reTepoArHa HCIOJB3YeTCSd YCTPOWCTBO — CHHTE3aTOp YacTOT, CO3JaIoIee
MHOXXECTBO  (CETKy) TapMOHHYECKHUX KoJiebaHMH Ha  CTaOMIM3HPOBAHHBIX
(UKCHUPOBAHHBIX YaCTOTaX C HHTEPBAJIOM, COOTBETCTBYIOIIMX IIIary HACTPONKHU
YacTOThI IPUEMHUKA.

YyecmeumenpHocms  paouonpuemMHuKka  OLCHUBACTCA  MHUHUMAaJbHOM
MOIIHOCTBIO WJIM HANpSHKEHUEM CHUTHAjda Ha €ro BXOJE, MPU KOTOPOl YpPOBEHb
CUTHAJJa W OTHOIICHWE CHUTHAJ/IIyM HA BBIXOJE MPHUEMHUKA OO0ECTICUNBAIOT
HOPMAJIbHYI0 Pa0OTy OKOHEYHBIX yCTPOWCTB (MHIWKAIIMU W perucTparuu). Takas
YyBCTBUTEJIILHOCTh  Ha3bIBaeTcsi  peanbHOl. [lpenenbHas  4yBCTBUTEIBHOCTH
COOTBETCTBYET MOIIHOCTH (HAIMpPsDKEHMs) BXOJHOIO CHUTHAJIA, PABHOTO MOIIHOCTH
(HampsKEHHIO) IIYMOB BXOJIHBIX LIETIe paguonpueMHuka. MHpopmanus nojae3Horo
CUTHaJIa MOIITHOCTHIO MEHEE MOIIHOCTH IIIYMOB PagUONpPUEMHHKA HACTOJIBKO CHIILHO
MMH UCKaXKaeTCsl, UTO Tepeada nHGOpMalui BO3MOXKHA TOJIBKO MPU KOJUPOBAHUU
CrielMaIbHBIMU IIOMEX0YCTONYMBBIMHU KOJIAMH.

0UanazoHax oOeyumemposvlx u 0Oonee KOpOMKUX BO0JH YY8CMEUMENbHOCHb
usmepsOm 8 8ammax uiu 0eyuberax no omHoweHuro K yposu 6 1 mBm (0bm), 6
cnekmpanviou niomuocmu 6 Bm/I'y unu oeyubenax (no omnowenuro k Bm/I'y), na
Mempoesvix U bonee OIUHHBIX — 8 MUKPOBOIbmax (MKB). PeanbHas 4yBCTBUTEIIBHOCTD
COBPEMEHHBIX npo¢eCCUOHAIBHBIX CyHepreTepoIuHHbBIX MIPUEMHHUKOB
JEUUMETPOBBIX U CAHTUMETPOBBIX BOJIH COCTABIAET 10-12 — 10-1s BT nnm —180... 200
b 1no oTHomeHuo K B1/I'1, MpueMHUKOB METPOBBIX U OoJiee ITUHHBIX BOJH — 0.1 —
10 mxB.

H3oupamenvnocms npueMHuKa OyeHusaemcsa TnapaMeTpamMu amIUIUTYHO-
4acTOTHOM XapakTepucTuk (AUYX) ero CeleKTUBHBIX LENeH, onpeaesoneit
3aBUCUMOCTh  KOd((HIMEeHTa yCHICHHUS TPUEMHOTO0 TpakTa OT YacTOTHI.
N30upaTenbHOCTh MPUEMHUKA MaKCUMaJIbHAs, KOT/Ia €r0 aMIUIUTYAHO-4aCTOTHAS



XapaKTepUCTHUKa MOBTOPSAET PopMy CHEKTpa NPUHUMAEMOro curHaia. B atom cinydae
OyIyT MPUHATHI BCE €ro CHEKTpalbHbIE COCTABJISIONIME, HO HE MPOIYLIEHBI
CHEKTpaJbHbIE  COCTABJISIIOLIME  JIPYyrux  curHajgoB (momex). IIpaktuuecku
peann3oBaTh 3TO TpeOOBaHUE YPE3BBIYAWHO TPYAHO, TaK KaK CIEKTP CUTHAJIOB C
paznu4yHOi MHQpOpMalMel MMEET M3PE3aHHYIO MOCTOSIHHO MEHSIoytocs (Gopmy u
CYILIECTBYIOT OOJIbIINE TEXHUYECKH MPOOJIEMBbI MPU (POPMUPOBAHUU AMILIUTYIHO-
YaCTOTHON XapaKTEPHUCTHKU CIOKHOW 3aJaHHOU (QOopMbl. B Kauecmee uodeanvHoil
AYUX paccmampusaemca Il-obpaznaa gopma ¢ wupunoil, pasHoil cpeoueil
wiupuHe CHeKmpa CUZHaa.

H3zoupamenvnocms peanbHozo npueMHUKa OyeHueaemca 1ByMs OCHOBHBIMU
MOKa3aTelIMM:  IIUPUHOM  TOJOCHl  MpOMycKaHuss U Ko3(hdUIHEeHTOM
npsmoyrojiibHocTd AYX paguonpueMHuKa, peajgbHas ¢GopMa KOTOPOH HMEET
KOJIOKOJIOOOpa3HbIN BU/I.

ITupuna nonocwt nponyckanus usmepsaemcsa Ha ypoBHe 0.7 110 HaNpsHKEHUIO,
KoI(ppuuyuenm  npamoyzonpvHocmu  OyeHugaemcs - OTHOUIEHHWEM  IOJIOCHI
nponyckanus Ha ypoBHe 0.1 k mosioce mpomyckanusi Ha ypoBHe (.7. Uem Ooiee
nosnoroil siBisgercss AUX paguonpueMHUKa, TEM IMIMPE I0J0ca MPONMYCKAHUS Ha
ypoBHe 0.1 mo oTHOmeHUto K ypoBHIO 0.7 1 Tem Oosbliie BenuuuHa KodhduireHTa
npsimoyrosnbHOCTH. KoadduumeHnt npomnyckaHus mo3BoJisieT KOJIMYECTBEHHO OLICHUTD
MOJIOTUM XAapAKTEP aMIUIMTYIHO-YACTOTHOM XAPAKTEPUCTUKHU paAuONpUEMHHUKA. Yem
ommxe koddduument mpsmoyronbHocTd AUX k 1, TeM Kpyde ee CKaThl U TeM
MEHBIIIE ITOMEX «IIPOJIE3ET» IO KpasiM IOJIOCHI npornyckanusa. C [enbl0 yMEHBIICHUS
MOIIIHOCTU TOMEX, MPOLIEAIIMX B TPaKT IPUEMHUKA, IIUPHUHY €ro IOJIOCHI
IIPOMYCKAaHMs YCTAHABIMBAKOT COOTBETCTBYIOUIEM WIMPUHE CIIEKTpa CUTHaIa. B
IIPUEMHMKAX ISl MPUEMa CUTHAJIOB, CYLIECTBEHHO OTJIMYAIOIIMUXCA I0 LIMPUHE,
HampuMmep, peud U Tenerpada, MUPUHY TMOJOC MPONYCKAHUS PA3THUYHBIX
CEJIEKTUBHBIX LIENEH HU3MEHSAIOT NYTEM KOMMYTAllMM CEJEKTUBHBIX 3JEMEHTOB
(kaTylIeK MHAYKTUBHOCTH, KOHJIEHCATOPOB).

Tak Kak aKTUBHBIE 3JIEMEHTHl YCUJIUTEIBHBIX KACKaJIOB PAJAHONPUEMHUKA
(TpaH3UCTOPBI, IHUOABI U JIp.) MMEIOT JOCTATOYHO Y3KUW HHTEpPBal 3HAUYCHUN
BXOJIHBIX CUTHAJIOB, IPU KOTOPBIX 0OecreunBaeTcs UX JMHEHHOE yCUJIeHUE, TO npu
00padbomke CucHaN08 C AMAAUMYOOI GHE IMUX UHMEPBEAT08 BO3ZHUKAIOM UX
HelUHellHble UCKAMCEHUA U, C1e006AmenbH0, UCKAXCeHUe UH@opmayuu.
BO3MOXXHOCTP TNpUEMHHKA MNPUHUMATh PAJUOCHTHAIBl PA3NIMYHON MOIIHOCTH
Xapakmepusyemcsa e20 OUHAMUYECKUM Ouana3onom. BenuynHa ITHHAMHUYECKOTO
Iuana3oHa OLEHMBAETCS OTHOLIEHHWEM B JaenuOenax MaKCUMalbHOTO YpPOBHS K
MHHHMMAaJIbHOMY YPOBHIO IPUHUMAEMOTO CUTHAJIA.

JIna  noevluienus  OUHaAMUYECKO20  O0uanazoHa B COBPEMEHHBIX
paaMONpUEMHUKAX MPHUMEHSETCS YCTPOWCTBO aBTOMATHUYECKOM PETyJIHPOBKU
ycunienus (APY) npuemMHOro Tpakra, U3MEHSIOMIET0 €ro Ko3hPUIIMEHT YCUIIEHUs B
COOTBETCTBHH C YPOBHEM MPHUHUMAEMOTr0 CUTHAJA.

Hecoomeemcmeue amnaumyono-4acmomHuoil u (azoeoi xapaxmepucmux,
OUHAMUYECKO20 OUANA30Ha padUONPUEMHUKA MEKYUWUM XAPAKMEPUCMUKAM
CUCHAIA NPUBOOAM K €20 YACHOMHbBIM, (PA306bIM U HETUHEHUHBIM UCKANHCEHUAM U
nomepe uH@gopmayuu.



YacmomHusle UCKAIICEHUS 6bI3bIEAIOMCA TIOJABIICHUEM WM W3MCHCHUSIMHU
COCTABJISIFOIINX CIIEKTPA BXOHOTO CUTHAJIA. M3-3a YaCTOTHBIX HCKaKCHUI CUTHAI Ha
BXOJIC IEMOYJIATOpa IprOOpeTacT GopMy, OTITMIAFOIIYIOCS OT BXOIHOM.

Dazoevle uCKaj)ceHus CuUZHANA BO3HUKAIOT H3-32 HapylIeHWH (Pa3oBbIX
COOTHOIIICHUM MEXAYy OTACIbHBIMU CHEKTPAIbHBIMU COCTABISIONIMMHU CUTHAJIA MPU
MIPOXOKJICHUH €T0 LETMIM TPaKTa MPUEMHHUKA.

Hckarxcenusa, npoaenawwueca 6 NOAGICHUU 6 HYACHOMHOM CHEKMmpe
6bIX00H020 CUZHANA OONOJHUMENbHBIX COCHMABIANOUWUX, OMCYMCMEYIOUUX 80
6X00HOM CUZHATIe, HA3bleAIOMCA HelluHellHble. HemnHelHbIe NCKa)KCHUS BBI3BIBAIOT
AIIEMEHTHI PAUONIPUEMHUKA, UMEIOIINE HETMHEHHYIO 3aBUCUMOCTh MEXK/ITY BBIXOJOM
Bx0/10M. OHU BO3HUKAIOT MIPH MPEBBIICHUN OTHOIICHUS 3HAYCHUH MaKCUMaTHbHOTO
MUHHAMAJILHOTO HaNpsDKCHWH CHTHaja Ha BXOJEC NMPHUEMHHKA €T0 JHHAMHYCCKOMY
IUana3oHy. OTH BHJBl HWCKOKCHWH NPHBOMAT K H3MEHEHUIO HH(POPMAIMOHHBIX
napamMeTpoB CHUrHaja Ha BXOJE JEMOAYJSATOpa M, Kak CIEJACTBUE, K HCKAXKEHUIO
uH(dOopMaIuu 1ociie JEMOYIISIUH.

Kpome  yKka3zaHHBIX  DJIEKTPHUUECKHUX  XAPAKTEPUCTUK  GO3MOMCHOCHU
PAOUONPUEMHUKOE OUCHUBAIOMCA MAKMCE NO UX HAOEHCHOCHMU, ONEPAMUGHOCHIU
Ynpaenenus, 6uoam 3NeKmponumaHus u NOmpeodnaemol MOWHOCHMU, Macca-
2a0apumHblmM ROKA3AMENAM.

TpanunnoHHbBIE aHaN0206ble PAOUONPUEMHUKU HOCIMENEHHO GbIMECHAIOMCA
yugposvimu, B KOTOPHIX CUTHAT TIpeoOpa3yeTcss B MU(PPOBON BHI C MOCIECAYIOMICH
ero 00paboTKOM cpe/icTBaMU BHIYUCIUTEILHON TEXHUKH.

Bosbimre BO3MOXHOCTH TI0 TIEpeXBaTy PaJuOCUTHAJIOB B MITUPOKOM JIHAITa30HE
JacTOT TPEAOCTABISAIOT CKAHUpylOuwiUe NPUEMHUKU, HEKOTOPBIC THITBI KOTOPBIX
npuBeneHsl B Tabn. 3.1. Ocobennocmuvro Imux paouonpuemMHuUKO8 sA61AAemcs
603MOMCHOCHb OYEHB OBICTPO (2JIEKTPOHHOM) MEPECTPONKHU B IMIMPOKOM JIMAIIa30HE
yactoT. Kpome Toro, Hanbosiee COBEpILIEHHbIE U3 CKAHEPOB COJEPXKAT YCTPOMCTBO
«IMaMATH», KOTOPOE 3alIOMUHAET BBOJIUMBIE allPUOPHU, a TAKKE B MPOIECCE MOUCKA,
YacTOThl PAJMOCUTHAJIOB, HE TPEACTaBIAIONINE WHTEepec Juisi ornepatopa. B
pe3yibTaTe TAaKOTO 3alIOMUHAHUSI PE3KO COKpAIAaeTCs BpeMsl MPOCMOTPA HMIUPOKOTO
nyana3oHa 4actoT. Bo mwuocux npuemuuxax (AR-2700, AR-3000A4, AR-5000, AR-
8000, IC-R10, ICR-8500 u Op.) npedycmompernvi unmepgheiicol CONPINCEHUs C
1IDBM, umo nosgonsiem asmomamusupo8ams NOUCK CUSHAN08 NO 3a0a8aeMblM
NPUSHAKAM, 8 MOM YUCTEe UCNONIbIVIOWUX NPOCMble UObl MEXHUUECKO20 3aKPbIMUSL.

Tabmuma 3.1.
Tun Hapi“:fT
TIpUCMHN Jmnamaszo YyBCTBUTEIBHOC Kon Pasmepsl, Mac
Ka, H 4acToT, Th, MKB . MM ca
bupma MI'g KaHal ,
OB KT
maMsITH
AR-1500, 0.5-1300 0.26-3 1000 55x152x40 0.39
AOR
AR-2700 0.5-1300 1.0-6.0 500 69x153x40 0.35
AR-3000A 0.1-2036 0.25-6 400 138x80x20 1.2
0




AR-5000 0.01-2600 0.14- 1000 204x77x24 3.5
1.25 0
AR-8000 0.5-1900 0.26-6 1000 69x153x40 0.35
IC-R1, ICOM 0.01-1300 0.4-6.3 100 49x102.5x3 0.28
5
IC-R100 0.1-1856 0.2-3.2 121 150x50x18 1.4
1
IC-R7100 25-2000 0.2-1.6 900 241x95x23 6
9
IC-R8500 0.1-2000 0.25- 1000 287x112x3 7
6.3 09
IC-R9000 0.03-2000 0.16-6 1000 424x150x3 20
65
TRM-2309 20-1000 1 3 188x71x21 3
0 2
TRM-2310 20-1000 0.5 100 433x132x4 1.5
65
EEB-100, 20-1000 1-5 3 188x71x21 3
Miniport 0 2
MVT-7100, 0.5-1650 0.5-10 1000 84x155x38 0.32
Yupiteru
MVT-8000 0.1-1300 0.5-1.5 200 160x45x15 0.65
5

IIpumeuanue. YyscmeumenbHOCMb NPUEMHUKOE VKA3AHA Ol OMHOULEHUs
cuenan/uym npumepro 10 ob, maxcumanvras — 05 Y3KONOAOCHbIX cueHanos (NFM,
USB, LSB), munumanvras — 015 wupokonoaocHvlx (WFM).

Conep:xanue j1a00paTopHOil padoThl,
BBITIOJIHSIEMOM CTY/I€HTAMH B X0/1€e Pa0oThI

Onucanue nadopamopnozo ob6opyoosanus:

ckanupyromui npueMHuk AR-3000 A;

I[I9BM ¢ »snekTpoHHBIM OO0yuaromuM MopayJjieM «CrHenrexHukay U ¢
nporpaMmmMHbIM penaktopoM «Electronics Workbenchy.

Tp€6OBaHI/IH 0e301macHOCTH ITIPpXU BBITIOJITHCHUHU pa6OTLI — aHAJIOTMYHBEI.

IHopaook evinonnenus padomel.
3.1. B nporpamme cxemoTexHuueckoro moaenuponanus «Electronics
Workbenchy» coOpaTh cxemy cCkaHHPYIOIIETO MPUEMHHKA, IPUBEACHHYIO Ha puc 3.2.
Cxema CoIepKuT:
MCTOYHUK aMIUTMTYHO-MOYJIMpOoBaHHOrO (AM) curnana, COCTOSIIINNA U3
TeHePaTOPOB CUHYCOUAANIbHBIX HaNpsbKeHud V6, V7 1 6alaHCHOTO MOYJISTOpa
A3; ucrounuk AM-curnana Vl1;
HMCTOYHUKH YaCTOTHO-MOAYJIMpoBaHHBIX (UM) curnanos V2, V5;
aHaJoroBblii cyMmatop A2 u peauctop R2, uMutupyroiirie HaBeJICHHYIO B
AHTEHHE MPUEMHUKA aIIUTUBHYIO CMECh CUTHAJIOB;
[1-00pa3sblii mosiocoBoit LC-punbTp maToro nopsjaka, COOpaHHbIi Ha
snmementax L1 — L5, C1 —C5;
aMIUTUTYAHBIN nemonynsitop A4;
(GUIBTp HUKHUX YACTOT, COOpaHHbIN Ha AnemeHTax L6 — L7, C6;




Harpy304HO€ conpoTtusieHue R3.

3.2. YcTaHOBUTH IapaMeETPhI JIEMEHTOB CXEMbI, KaK YKa3aHo Ha puc. 3.2.

3.3. YOeauBIIUCh B HCIPABHOCTU CXEMbl, CHSATh BPEMEHHYIO Iuarpammy
BXOJTHOTO CHUTHAJIa, MPEICTaBISAIONIET0 COOOM aJJUTHBHYIO CMECh BCEX CHTHAJIOB
UCTOYHUKOB. JIJig 3TOro mepBblil KaHa 3JEKTPOHHOro ocuusuiorpada MoAKIIOUYUTh
Ha BXOJ] CKAaHUPYIOIETO ITPUEMHHUKA.

3.4 CHATb BPEMEHHYIO AMarpaMMy BBIXOJHOrO CUrHana. Jljig 3Toro BTOpOW

KaHaJI AJIEKTPOHHOTO OCIIuIIorpada MmoAKIIOYUTE K BEIXOY CKAHUPYIOIIETO



IIPUEMHHKA.

3.5. Bocnonb3oBaBumck nzmepurenem AUX Bode Plotter, cHATh amMmuuTy1HO-
4aCTOTHYIO XapakTtepuctuky [I-o0pa3Horo mosnocoBoro ¢uibtpa. Crenats BHIBOJ 00
n30UpaTENhbHBIX CIOCOOHOCTSIX (PHIIbTpA TPHEMHUKA.

3.6. CHATb BPEMEHHYI auarpamMMmy MpPOAETEKTUPOBAHHOTO curHana. [ns
ATOrO BTOPOM KaHaj 3JEKTPOHHOrO ocuuuiorpada MOAKIIOYUTh K Beixoxy HY
¢bunbTpa. CrenaTth BHIBOJ O AETEKTUPYIOIIMX CIIOCOOHOCTSIX MPUEMHUKA.

3.7. CHATb CHEKTp BXOJHOTO M  HOPOJAETEKTHUPOBAHHOTO  CHUTHAJIA
CKAaHUPYIOIIErO0 NpUeMHHUKA. [Ipu 3TOM Mg M3MEpEeHUs: CIEKTpa CUTHAJIOB B MEHIO
@dypbe yCTAaHOBUTH 3HAYEHUE OCHOBHOM yacToThl — 10 kHz, a xonmnuecTBO rapmoHuk
— 500 m1g BceX CUTHAJIOB.

3.8. TloBroputs mmaru 3-7, mnepectpouB GUIBTP, YCTAaHOBUB €MKOCTb
MEpPEMEHHBIX KOHJIeHCaTOpoB cHauvana — 50 %, 3ateM — 5 %.

3.9. Cnenatpb BbIBOJ, 00 M30UpATENBHBIX CIOCOOHOCTSIX (DUIIbTpa MPUEMHHKA U
JNETEKTUPYIOLINX CIOCOOHOCTSIX JEMOYJIATOpa MPUEMHHUKA.

3.10. OdgopMuTh OTUET O MPOACIAHHON paboTe.
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Puc. 3.2 — DnexkTpuueckas cxema 3aMelleHUs, MOAEIUPYIOIas IPUHIUIIBI IOCTPOEHUS U PabOThl CKAHUPYIOLIETO MPUEMHUKA



MOJAEJHUPOBAHUE U UCCJIEJOBAHUE ITPUHIIUIIOB
MOCTPOEHUS U PABOTHI HEJIMHEMHBIX JIOKATOPOB

Kparkue Teopernueckune Wi CipaBoYHO-UH(POPMAIMOHHbIE MATEPHAJIbI

Henuneitasie mokaropsl (HJIP) npumeHstoTcs 11st TPOBEACHUS MTOUCKOBBIX
MEPOIPUATUHN 110 BBISBIICHUIO JIEKTPOHHBIX 3aKJIAJHBIX CPEACTB PAa3BEIKH.

npouecce skcrmyaranuu HJIP Moryt Bo3HUKAaTh JIOKHBIE cpabaThIBaHUS,
00yCJIOBJIEHHBIE TPUCYTCTBUEM B 00CIIEyeMOM IMOMEIIEHUN OBITOBBIX 3JIEKTPOHHBIX
mpuOOPOB, TAKUX KaK, HAITPUMED, FICKTPOHHBIE KATBKYJISTOPHI, SJIEKTPOHHBIC YaChI
T. n. Ha mnpaktuke momo0HBIE CcpabaThiBaHMsI, BBI3BAHHBIE SJIEKTPOHHBIMU
pudopaMu, He UMEIOIIMMHU OTHOILIECHUS K CPEJICTBAM TEXHUUYECKOUN pa3BEIKH, JIETKO
UJIEHTUPUIMPOBATh BU3YAIbHO B OTJIWYUE OT JIOKHBIX CpabaThIBaHUN, BBHI3BAHHBIX
METAJUTMYECKUMU OOBEKTAMH, HE COACPXKAIIMMHU DJIEKTPOHHBIX KOMIIOHEHTOB.
KauectBennbii HJIP noipkeH OTaMyaTh MOJYNPOBOJHHMKOBBIE COEIUHEHHUS OT
JIOKHBIX.

PaccmoTpum o/ivH U3 CIIOCOOOB MOBBIMICHUS JOCTOBEPHOCTH OOHAPYKEHUS
MOJIYIIPOBOJHUKOBBIX YCTPOUCTB ¢ ToMolbro HJIP.

Antenna HIJIP o6myyaer o0OBEKT I ONpeneieHUs HaIUYUsg B HEM
AJIEKTPOHHBIX ~ KOMIOHEHTOB. Korjga  BBICOKOYACTOTHBIM  CHUTHAN — 00Jydaer
MOJYIPOBOJHUKOBBIE COEIMHEHUS, OH BO3BPAIA€TCsl HA TAPMOHUYECKUX YaCTOTaxX C
OTIPEICTICHHBIMHA YPOBHSIMU OJIarofapsi HEMMHEHHBIM XapaKTePUCTUKAM COCIUHCHHUS.
Ho noxuble cpabaThiBaHUS TaKXke MOTYT BO3HUKHYTh H3-3a TOrO, 4YTO MECTa
COCOMHEHUS JBYX PAa3JIMYHBIX METAJUIOB WJIM KOPPO3WOHHBIE METAJINYECKUE
KOHCTPYKIIMU TAaK)K€ BBI3BIBAIOT FAPMOHUYECKUN OTPAXKEHHBIA CUTHAJ BCIIEICTBUE
CBOMX HEJIMHEWHBIX XapaKTEPUCTUK. Takne COeqMHEHUST HA3bIBAIOTCS JIO)KHBIMU.

Hns MOBBIILICHUS BEPOSITHOCTH 0e3011004YHOT0 ONIPEICIICHUS
MOJIYIIPOBOJIHUKA OT JIOXKHOTO coequHeHus: kauecTBeHHbIM HJIP pomken oGmanarth
CBOMCTBOM CPaBHEHMSI YPOBHEUW OTKJIMKOB Ha BTOPOM U TPEThEM rapMoOHUKax. B atom
ciyyae HJIP nmomkeH uMeTh JBa MPUEMHHMKA U KaK CIEJICTBHE - 0OJiee BBICOKYIO
CTOUMOCTb.

Hnsa HJIP, umeromero BO3MOXXHOCTb aHaiu3a 2-W W 3- TapMOHHUK, OYCHb
Ba)KHO, YTOOBI MPUEMHBIE TPAKThl TAPMOHUK OBLIM YACTOTHO HW30JUPOBAHBI M HE
OKa3bIBaNIK BIMSHUS Jpyr Ha apyra. CpaBHeHue Oosbmioro uncina HJI pazmuanoro
MIPOU3BO/ICTBA MOKA3bIBAET, YTO OOJIBIIMHCTBO U3 HUX HE UMEET XOPOIIe YaCTOTHOM
M30JSIIMM B TPHEMHBIX TpakTax. B pesynbraTre 3TOr0 YMCTBIA MOJYHNPOBOJIHUK
MOXET HUMETh 00Jie€ CUJIBHBIA OTKJIMK Ha TPETbeM TapMOHHMKE, B TO BpeMs Kak
JIO)KHOE COEIMHEHHE - Ha BTOpoil. CienoBareiabHO, Naxe eciau npudop HMEeT
BO3MOXKHOCTh TpHUEMa OTKJIMKAa Ha OOEHMX TapMOHHMKAaxX, TO JOCTATOYHO CIIOKHO
OTJIMYUTH HACTOSIIMN MOJYIPOBOJIHUK OT JIOKHOT'O COCAUHECHMUS.

Jns pacno3HaBaHus TMOJYNPOBOJHUKOBOIO U JIO)KHOTO COECIMHEHUS MOYKHO
UCIONIb30BaTh «3h(deKkT 3aryxaHus». Eciu mnpociymuBaTh J1eMOAYJIUPOBAHHBIN
ayJIMOOTKJIMK OT HACTOSIIETO MOJYNPOBOJHUKA, TO IO MEpe MPHUOIMKEHUS K HEMY
aHTEHHBI YPOBEHb IIYMOB OYJIET 3HAUYMTEIHLHO MOHMXAThCS, a MO MEpEe yAaleHUs
aHTEHHBl YPOBEHb IIIyMa HA4yHET BO3pacTaTh M TOCTENEHHO MPHUOIU3ZUTCS K
HOPMaJIbHOMY 3HA4YE€HUIO. JIeMO Iy IMpOBaHHBIN ayJUOCUTHAII UMEET HAUMEHbLIEEe
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3HAYEHHE HEMOCPEICTBEHHO HAJ MOJTYIPOBOAHUKOBBIM COCIMHEHHUEM.

[Ipn npubnmxenun anteHHbsl HJIP K JI0)KHOMY COEIMHEHUIO ayJuo LIyM
MOXET YCWIMThCA WJIM B HEKOTOPBIX CIIyyasx cjerka yMmeHblmuThed. [lo mepe
yaanenus anteHHsl HJIP aynonryM cHOBa mpuMeT OOBIYHOE 3HAYEHUE.

Jns  Gonee JOCTOBEPHOIO OIpEAENICHHUS MOJYNPOBOJHUKA U JIOKHOTO
coenuHeHus KaudectBeHHbIM JIH momken oOnamaTe CBOWCTBOM — CpaBHEHUS
MHTEHCUBHOCTH OTKJIMKOB HA BTOPOM M TPETheW rapmMonukax. B srom cimyuae HJIP
JOJI’KEH UMETh JIBa MPUEMHHKA, YTO IPUBOJUT K YJOPOKAHHIO TprbOpa.

Teopust «addexra 3aTryxaHus» ocHoBaHa Ha mpoctoMm (akre: ecnmu HIIP
W3J1y4aeT HEMOJYJIMPOBAHHBIN CUTHAJ, TO CUTHAJ OTKJIHMKAa HAa 4acTOTaX FapMOHMK
Takke Oy/neT HeMOYJIMPOBaHHBIM U OyneT HaOmoaaThCs AGHEKT 3aTyXaHusl.

AynuoaeMoayJianus MOKET ObITh peanu3zoBaHa kak B HJIP ¢ HempepbhIBHBIM
TaK M C UMIYJIbCHbIM wu3nydeHueM. IMmeercs Heckonmbko wmoxenern HJIP ¢
HENPEPBIBHBIM HU3JyYEHUEM OTEYECTBEHHOIO MPOU3BOJACTBA, B KOTOPBIX pPEeaIn30BaH
pexum «20K», ocHOBaHHBIM Ha <«OA(QQeKTe 3aTyXaHus» U OPUMEHSEMBbId i
OmnpeAeieHus BUAOB coeAuHeHUU. Ho naHHBIM METON HE CUMTAeTCsl JOCTATOYHO
HAJIC)KHBIM JIJISI TOYHOT'O OMPEIECICHUSI MOJYIPOBOJAHUKA U JOXKHOTO COEIUHECHUA.
BOJIBIIMHCTBO JI0KHBIX COEIMHEHNUM JOCTAaTOYHO HAJEKHO PACIIO3HAIOTCS HA OCHOBE
«ddexra 3aryxaHus» C OPUMEHEHHEM OOBIYHOM YacTOTHOW  MOIYJISLIUU
HEIMPEPBIBHOTO U3TyUYCHHUS.

nomoipio HJIP MOXHO HE TOJIbKO OOHAPY>KMBATh 3JIEKTPOHHBIE YCTPOICTBA,
HO WM ONPEACNSITh MX THUIl IPU IMOMOLIM ayJIHuoJeMOnyssiquu. Tak, Hampumep,
HEKOTOPBIE 3alMCHIBAIOIINE YCTPOMUCTBA TEHEPUPYIOT Ay IMO CUTHAN 3AIUCHIBAIOLIEH
ronoBku. Ecnu HJIP oGecneunBaeT XOopoinyo ayauoaeMOIyJIAINI0, TO BO3MOXKHO
MPOCIYIIMBAHNE CUHXPOHU3ZUPYIOLIUX UMITYJIBCOB, UCXOIAIINX OT BUACOKAMED.

YacTtoTHass AEeMOIYJSILUS WHOTA MO3BOJISIET MPOCIYIIMBAHUE XaPAKTEPHBIX
ayIMOCUTHAJIOB B AJICKTPOHHBIX YCTPOMCTBAX, 00YCIOBIEHHBIX ()a30BBIMU CIIBUTAMHU
CUTHAJIOB.

Kpome toro, npu oOHapyKE€HUHU JIO)KHOTO COEAUHEHUSI, MOKHO OTJIUYHUTH €ro
OT MOJIYIPOBOJHHWKA, TMPOCIyIIMBas JIE€MOJYJUPOBAHHBIA  ayJUOCUTHAI U
OTHOBPEMEHHO MPOMU3BOJS HAa HETO MEXAHUYECKOE BO3JEHUCTBUE, MOCTYKHBAas IO
CTEHE JIEPEBSIHHBIM WJIM PE3UHOBBIM MOJOTOYKOM. IIpu ompenesneHun JI0KHOTrO
COEMHEHUS B OTOM CIIy4dae MOSABUTCS TPECK B HAYIIHUKAX. YUCTBIN MOTyIPOBOJHUK
MIPU 3TOM TPECKa B HAYIIHUKAX CO3/1aBaTh HE OyeT.

HaGmrogenne cmaboro OTKIMKAa Ha JUCIDIEE JIOKAaTOpa MOXKET OBITh
BOCHPUHATO Kak myM. OJHAKO MPOCIyIIMBAaHUE TOHAIIBHOTO CUTHAJa HA HAYUIHUKU
No3BOJIAET 0€30IMO0YHO paclo3HaTh HeJIUHeWHoe coenuHeHue. lcnosb3oBaHue
FM-MOQynupOBaHHOTO TOHAa MOXET 3HAYUTEIBHO  PACHIMPUTH  JTAIBHOCTH
oOHapyxxkenuss HJIP npu ycnmoBum obecniedeHHss €ro MPUEMHOTO TpakKTa
Ka4€CTBEHHBIM  ayJUOMOAYJISITOPOM W XOPOIIEH YaCTOTHOW M3O0JALUEd OT
nepenaromero ka"ana. HemocrarkoM pexuma TOHAJIBHOM MOIYJISILMU  SIBIISIETCS
HEBO3MOXXHOCTb CEJICKIINU MOJTYIPOBOAHUKA U JIOKHBIX COEIUHECHUM.



Conepxkanue JladopaTopHou padoThI,
BBINOJIHSIEMOM CTYAEHTAMH B XOJe IIepBOIro BOIpoOca
padoThI

Omnucanue 1a60paTOPHOTO 00OPYIOBAHUS:
I[I9BM ¢ nporpaMMHBIM pEJAKTOPOM CXEMOTEXHUYECKOTO

moaenupoBanus «Electronics Workbenchy, Bepcust He Huxe 5.12.

TpebGoBaHus 06€30MaCHOCTH MIPH BBHIMOJTHEHUH PaOOTHI:

3ananue 11 padoThI

O3HaKOMHTHCS C TEXHOJIOTHEH HEJIMHEHHOM JTOKAIIUH.

CMoz1enMpoBaTh CXEMbI 3aMEILIEHUS] HETMHEWHOTO JIOKATopa JJ1sl OOHApYKEHUSI
p-n-niepexoaa * MOM-nuopa.

CHATH BOJIBT-aMIIEPHBIE XapPAKTEPUCTKU NOJIYIPOBOJAHUKOBOIrO 1 MOM nmonos.

CHATb BpEMEHHBIE JHMarpaMMbl CHTHAJOB Ha NEPEelaTYUKe M MPUEMHHKE
HEJIMHEWHOTO JIOKAaToOpa I 3JIeMEHTOB ¢ BAX JI0KHOTO M MOJyIIPOBOJIHUKOBOIO
COEIMHEHU.

CpaBHHTH MOTYUYEHHBIE XapaKTEPUCTUKH CUTHAJIOB.

CHATH CIEKTPBI aMIUIUTY]I TAPMOHUK CUTHAJIOB, OTPAXKEHHBIX OT HEIMHENHBIX
AJIEMEHTOB C HECUMMETPUYHOM U cUMMeTpU4HOU BAX.

CpaBHUTH YUCIEHHO aMILTUTYAbl BTOPOM U TPETHENU FAPMOHUK OTPAKEHHBIX
CUTHAJIOB OT HEJIMHEMHBIX 2JIEMEHTOB C HECUMMETPUYHON U cHMMeTpruyHOi BAX.

Crenatp BBIBOJBI O IPUYHUHE PA3TUYUSA COOTHOLLICHU TApMOHHUK B ITIEPBOM U
BTOPOM CIIy4asiX.

CocTaBUTbh OTYET O MPOEIIAHHON PabOTe B COOTBETCTBUM C TPEOOBAHUSIMU,

M3JIO)KEHHBIMU B OMMCAHUU JJAa00paTOPHOI pabOTHI.

ITopsnoK BbINOJHEHUS] PA0OTHI

4.1. 3anyctuTh MoJenupyouryto nporpammy EWBS.

4.2. HabpaTp 5SKBUBaJCHTHYIO CXE€MYy 3aMeIleHus pabdOoThl HEIMHEHHOTO
JI0OKaTOpa Mpu OOHAPYKEHUS MOJTYTPOBOAHUKOBON HEJIMHEUMHOCTH (p-n-nepexo/ia) mno
puc. 1 ¢ yka3aHHBIMH Ha CXEME MapaMeTPaMHU.

1 uH BA15TGP
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= 2 10K0hm
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Puc. 1 — Cxema 3aMCIICHUA HEJIMHEHMHOI O JIOKaTopa i p-n-riepexoaa



4.3. Bximrounts cumyasitop EWBS, yoeautscst B paboTOCIOCOOHOCTH CXEMBI.

4.4. CHATh BpEMEHHBIE THArpaMMbl CUTHAJIOB HA NEPEAATUMKE U NPUEMHUKE
HEJIMHEHHOro Jiokaropa. i HaOitoaeHus] CUTHANIOB JIOKATOpa, ABOMHBIM HIEITYKOM
MBI Ha)KaB MO 3HAYKYy ociuuiorpada, OTKpPBITh OKHO ociuuiorpada, a aus
YBEJIMYECHHS OKHA HaxkaTh KHOMKY «Expandy». O6a kanana ociuiorpada nepeBecTu
B pekUM «AC».

4.5. CHATH BOJBT-aMIIEPHYIO XapaKTEPUCTKY NOJIyIPOBOJHUKOBOIO JUO/A.
J1Jist 5TOTO B JIEBOM YTy ocmuiorpada HaxaTh KHONKY «B/Ay.

4.6. CHATb CHEKTp AaMIUIMTYJ] TapMOHUK CHUTHAJIOB, OTPAXKEHHBIX OT
HEJIMHEWHOTO TOJYIPOBOAHUKOBOrO mpubopa (auoma). Jias 3TOro BBIKIIIOUUB
cuMyInaTop, Botu B MeHI0 Analysis Fourier Simulate. [Ipu sToM mis m3mepenus
CHeKTpa B MeHI0 Fourier ycTaHOBUTH 3HaU€HUSI OCHOBHOM 4acTOTHI, paBHOE YacCTOTE
nepeaaryuka (reHeparopa), a KoJam4ecTBo rapMoHuk — 10.

4.7. HaOpaTh OHKBHBAJICHTHYIO CXEMy 3aMelIeHUs paOOThl HEIMHEHHOTO
JIoKaTtopa npu oOHapyXeHus:i Koppo3uiiHoi HenuHeHoctn (MOM-aunona) no puc. 2
C YKa3aHHBIMHU Ha CXEM€ MMapaMeTPaAMHU.
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Puc. 2 — CxeMma 3amMmerieHust HeJIMHEeHOro JiokaTopa 11 MOM-auoaa

4.8. Bxmtounts cumyssitop EWBS, yoeautscs B paboTOCIIOCOOHOCTH CXEMBI.

4.9. CHATh BpeMEHHBIE THArpaMMbl CUTHAJIOB HA NEPEAATYMKE U IPUEMHUKE
HEJIMHENHOro Jiokaropa. i HaOmoaeHus] CUTHATIOB JIOKaTOpa, ABOMHBIM HIEITYKOM
MBIIIM Ha)KaB IO 3HAYKYy ocuuuiorpada, OTKpPbHITh OKHO ocuuuiorpada, a ans
yBeJIMUEHUsI OKHa HaxkaTh KHOMKY «Expand». Ob6a kanana ocuwiorpada nepeBectu
B pexuM «AC».

4.10. CHATH BOJIBT- aMIIEpHYIO XapakTepucTky MOM-nuona (Koppo3uitHOM
HeauHeHocTH). 1 3TOTo B JIEBOM yIUTy oclmuiiorpada HaxaTh KHONKY «B/Ay.

4.11. CHaTp CHEKTp aMmIUIUTyJ TapMOHHUK CHUTHAJOB, OTPAKEHHBIX OT
Koppo3uiiHol HenuHerHocTH (MOM-muona). st 3TOTO BBIKJIIFOYUB CHUMYJIATOP,
BoliTH B MeHI0 Analysis Fourier Simulate. ITpu 3Tom a1 u3MepeHus CrieKTpa B MEHIO
Fourier ycTaHOBUTH 3HauY€HHUS OCHOBHOM YacTOTBHI, paBHOE YacTOTe IMepelaTyuKa
(renepatopa), a KOJIMYECTBO rapMOHUK — 10.

4.12. CnenaThb BBIBOJIBI O PUYMHE PA3JINYMS COOTHOIIEHUH TAPMOHHK B IEPBOM
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BBEJIEHUE

HEJIb U 3AJAYU OCBOEHUSA JUCIUIIJIMHBbI

Lenpto u3yyeHUs] TUCHUILIMHBL «3amuTa HHPOPMAIMK OT YTEYKU MO0 TEXHHYECKUM KaHATam»
aBnsieTcs (opMHpOBaHHE HaOopa OOMIEKYIBTYpPHBIX W TNPO(ECCHOHANBHBIX KOMIETCHUIUH
Oynymero OakanaBpa mo HampasieHuto nmoarotosku 10.03.01 Mudopmanmonnas 6€30macHOCTb.
dopmupyemMble B paMKax  JMCHMIUIMHBI ~ KOMIIETEHIIMM  CIOCOOCTBYIOT  PEILEHUIO
npodeccHoHaNbHBIX 3a7ad MO 3aluTe MHPOPMAIMU OT YTEUYKH MO TEXHWYECKUM KaHallaM Ha
oOBeKTax WHPOpPMATH3AIMU U B BBIJCIICHHBIX IMOMEIICHUSAX, a TaKXkKe NpuoOpeTeHHe Habopa
OOIIEKYIBTYpPHBIX W  0OmEenpogecCHOHANBHBIX KOMIIETCHIIMK Oyaymero ©OakajgaBpa IO
HarnpasieHuto moaroroBku 10.03.01 Mudopmarnmonnas 6€30macHOCTb.

2. HauMeHoBaHuUe J1a00PATOPHbIX 3aHATHIA
No Tembr | HanMeHOBaHME TeM ITUCHMILIMHBI, KX KpaTkoe | OObeM yacoB N3 nux
JIACITATLIT coJiepKaHue MpaKkTUYecKast
WHBI MMOATOTOBKA,
4acoB

6 cemecTp

1 [IpakTuueckas pabora 1. Xapakrepuctuka
uHpopManuu 1 HHHOPMAIIMOHHBIX MTPOIIECCOB 2
KaK MpeMeTa TEXHUYECKOM 3aIlIUThI.

2 [IpakTuyeckas padora 2. TepmuHonorus B
00JIaCTH TEXHUICCKOM 3alTUThl HH()OpMaITHH.
3 [IpakTuyeckas pabora 3. XapaKTepuCTHKH
TEXHUUYECKUX KaHAJIOB yTeuku HHpOopMalumy, 2
BO3HUKaromue 3a cuet [IDMUH.

4 [IpakTrueckas padota 4. XapakTepucTuka
yrpo3 6e3onacHocTy HHGOPMAIUU B
aBTOMATHU3HPOBAHHBIX HHPOPMAIIMOHHBIX
CUCTEMAX.

5 [Ipaktrueckas padota 5. UccnenoBanue
CUTHAJIbHBIX JIEMAaCKUPYIOIINUX PU3HAKOB 2
PaJMORIEKTPOHHBIX CPEJICTB.

6 [IpakTryeckas pabora 6. XapakTepucTuka
COCTaBHBIX KaHAJIOB YTEUKH PEUYeBON 2
uH(opMaIuu.

7 IIpakTruyeckas pabota 7. XapaKTepUCTHKH
TEXHUUYECKUX KaHAJIOB yTeUKU MH(pOpMaluy, 2
BO3HMKaromue 3a cuetr [I9MIH.

8 [IpakTrueckas padota 8. CienabHO
CO3/1aBacMbl€ PaJUO3IEKTPOHHBIE 2
TEXHUUYECKHE KaHAJIbl YTEeUKH HH(OPMALIUH.

9 [Ipaktuyeckas pabota 9. XapakTepucTuka
AKyCTUYECKMX KAHAJIOB YTEUYKH PEUYEBOU 2
nHpOpMaITUH.

10 [Ipaktnueckass pabora 10. Opranuzanus
TEXHUYECKOTO  KOHTpOJst  3PPEKTUBHOCTH
MEpPOIPUATHIA 3alIUThl MHPOPMAIUU 32 CYET
[IOMHH.

11 [TpakTrueckas pabora 11. MeTtoauku OIEHKH
3aILUIIEHHOCTH uHpOopManuy, 2
00pabaTbeIBacMON TEXHUYCCKUMHU CPEIACTBAMH,




oT yTeuku 3a cuet [IDMUH.

12

[IpakTuueckas padora 12. MeToAWKU OLIEHKH
BO3MOYKHOCTEH TEeXHHYECKUX Cpe/iCTB
pPaAMOMOHHUTOPUHTAa TIO OOHApYXEHHUIO U
M3MEPECHHIO TAPaMETPOB PAAMOCUTHAJIOB.

13

[Ipaktuueckas pabora 13. Pacuer u oieHka
3alIMIIEHHOCTA TEXHUYECKUX CPEICTB  OT
yTeuku uHbopmarmu 3a cuet [IDMUH.

14

[IpakTuueckas pabota 14. Onenka
5GGEKTUBHOCTH  3alIUThl  AKyCTUYECKOMH
nH(opMaIuu.

15

[IpakTnueckas pabota 15. Onenka
3aIIMIIEHHOCTH  IOMEINEHWH OT  YTeUKH
peueBoil uMHpOpMALMKU TO aKyCTUYECKUM U
BHOPOAKYCTHUECKHM KaHaJIaM.

16

[IpakTuyeckas pabota 16. Onenka
3alIMIIEHHOCTH  TIOMEIICEHWH  OT  yTEeUYKH
pedeBoit uH(bOopMaIuu no KaHaJlaM
AJIEKTPOAKYCTUIECKUX MPeoOpa3oBaHUil  BO
BCIIOMOT'aTEeNIbHBIX TEXHUYECKUX CPEICTBAX M
cucTeMax.

17

[Mpaktuueckass  pabora 17. Ilpouemypa
aTTecTanuu oOBeKTa HH(pOpPMATHU3AIUU TIO
TpeOOBaHMAM 0€30IaCHOCTH MH(POPMAIIHH.

18

[Tpaktrueckas paborta 18. [loxkymeHTanbHOE
oopmiieHHE pe3yIbTaTOB AaTTECTAIMOHHBIX
UCIIBITAaHUN o0BeKTa uH(pOopMaTH3aluN
TpeOOBaHUAM 110 0€30IaCHOCTH MH(POPMAIIHH.

Hroro 3a 6 cemectp

32

Hroro

32




CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKHX 3AHATUI

Tema Ne 1 TEXHUYECKHUI KOHTPOJIb Y®®EKTUBHOCTH MEP
SAIUTBI UTHO®OPMALIUU
Henu 1 32a1a4M TEXHUYECKOT0 KOHTPOJIA 3P PEeKTUBHOCTH Mep
32U ThHI HHOPMALMHU

Bpems — 2 yaca.

YUYEBHbBIE BOITPOCHBI:

ey H 321244 TEXHHYECKOI0 KOHTPOJIs 3 PeKTUBHOCTH Mep 3aLUThI
uHopmanmu.
NHpopMmanuoHHbIe M TEXHHUYECKHE MTOKA3ATEJIH TEXHUYECKOI0

koHTpoJs (I13 Nel).

COAEPKAHME ITPAKTUYECKOI'O 3AHATUA

BBoaHas yacTh

Arttectanusa no TpeOoBaHUSIM 0Oe30macHOCTH MHGOPMAIMU MNPEAIIeCTBYET
paspelieHno Ha o0paboTKy mojJiexkalei 3amure uHopMauuu U O(UIIMATBHO
MOATBEPXKIAaeT 3PHEKTHBHOCTh COBOKYITHOCTH MPHMEHSEMBIX Ha KOHKPETHOM
00BeKTe HHPOPMATH3AIUN MEP U CPEACTB 3aIIUTHI HH(POPMAIIHH.

KoMrieke  crienuanbHbIX — aTTECTAIMOHHBIX MEPONPHITHH  Ha3bIBaCTCS
aTTECTAllMOHHOW TIPOBEPKON W BKIIOYACT B Ce€OS KOHmMponb 3¢hghexmusHocmu
3awumaol
MPOBEPKY COOTBETCTBUSI KAYECTBEHHBIX M  KOJWYECTBEHHBIX IOKa3zarenen
(G (HEKTUBHOCTH MEp TEXHHUYECKOW 3alUThl YCTAHOBJICHHBIM TpPEOOBAHUSM WIIU
HOpMaM 3¢ (GEKTUBHOCTH 3amuThl uHbopmaruu. [lokazamenv 3¢ gexmuenocmu
3awumoel uHopmayuy TPENCTaBISET COO0N Mepy WIM XapaKTepUCTUKY IS ee
OLICHKH.

Hopmul a¢pcpexmusnocmu sawyumet ungopmayuy COOTBETCTBYIOT
MOKAa3aTelIsIM, YCTaHOBJICHHBIM HOPMATHBHBIMH JIOKYMEHTAMH.

[lon memooom komwmpons s¢gexkmusnocmu 3awumel  UHGOpMayUU
NOHUMAIOT TMOPSJAOK W TMpaBWia TMPUMEHEHUS PACUETHBIX M U3MEPUTEIbHBIX
orepaluii Mpyu peleHnu 3a1a4 KOHTPOJIs 3PHEKTUBHOCTH 3aIUTHI.

Koumpone  cocmosinus ~ appexmusnocmu  3awumel  uHopmayuu
3aKJII0YAETCsl B MPOBEPKE COOTBETCTBUS OpraHu3anuu U d(OPEKTUBHOCTU 3aLTUTHI
MH(pOpPMAIMU YCTAHOBJIEHHBIM TPEOOBAHMSM W/WJIM HOpPMaM B OOJACTH 3aIUThI
nHpopMarmu.

Bunbr koHTpOIs cocTosiHus ) PEKTUBHOCTH 3aUTH HTHGOPMAITHH IETISTCS

Ha!



OpP2aHU3AYUOHHBI KOHMPOJIb — TIPOBEPKA COOTBETCTBUSI MEPOTIPUSATHUI 110
TEXHUYECKOU 3auTe HHPOPMAIUKA TPEOOBAHUSAM PYKOBOSAIIUX TOKYMEHTOB;

mexXHu4ecKull KOHMpo.Jib — KOHTPOJIb 3(PPEKTUBHOCTH TEXHUUYECKOM 3aIUTHI
uH(}OpMAIUH, TPOBOANMBINA C UCITOIH30BAHNEM TEXHUYECKUX CPEJCTB KOHTPOJISL.

Cpeocmeo  koumpons  3pgekmugnocmu  3awumol  UHopmayuu  —

TEXHUYCCKOC, IIPOrpaMMHOC CpCACTBO, BCIICCTBO W/ Uan MarTcpural, UCII0Jb3yCMBbIC
IJIs1 KOHTPOJIA

3¢ ()EKTUBHOCTH 3aIUTHI HHPOPMALIUH.

[leapt0 TEXHUYECKOTO KOHTPOJIA SIBISIETCS TOJIydeHHEe OOBEKTHUBHOM H
JOCTOBEpHOM MH(GOpPMAMK O COCTOSHUM 3alUThl OOBEKTOB KOHTPOJA W
MOJTBEPXKJEHUE TOro, YTO yTeuka MHQOpMaluu ¢ oO0beKTa HEBO3MOXKHA, T.€. Ha
00BEKTE OTCYTCTBYIOT TEXHUYECKHUE KaHAJIbl yTEUKH HH(POPMALIUH.

Conepkanue NpaKTHYECKOr0 3aHATHS,
BBINOJIHSIEMOT'0 CTYJIEHTAMM B X0/1€ 3aHATHUSA

1. Onucanue 000pya0BaHMSA:
I[I9BM ¢ yCcTaHOBIEHHBIM NPUKJIAIHBIM U CIIEIHAIBHBIM POrPAMMHBIM
obecrieueHneM, 1 BO3MOXKHOCTSMU NOJIKIIFOUEHUS K ceTH Internet.

TpeboBaHus 6€30MaCHOCTH:
Ilepeod nauanom évinonnenusn:
N3yunth o0opynoBaHue u pabouee MeCTo.
[TomyunTh pa3penieHue K BBIMOJIHEHUIO MPAKTUYECKOTO 3aHATUS OT PYKOBOIUTEIIS
3aHATUHN WU TabopaHTa.

Bo épemsa évinonnenus:

VYbenutbcsi, YyTO Ha HM3MEPUTEIBHBIX MNPUOOpax TMEepeKNoYaTelnd YCTAaHOBJICHHI B
HCXOTHOM IOJIOKEHUH pYy4YeK, HA MHUHHMAJIbHOE HANpPSHKCHWE U MaKCHMAaJIbHBIC MPEeIbl
U3MEpPEHHUS.

BxurouaTs muraroniye HampsoKEHUS U COOpAaHHBIE CXEMBI TOJIBKO TOCTE pa3pereHHs
PYKOBOJMTEISI 3aHATUN WM JTa0OpaHTa U MPEAYIPESKICHAS BCeX pabOTArOMINX.

[IpoBepsATh HaTMUYUE MUTAIOIINX HANPSHKCHUH U MPOBOJAUTH U3MEPEHUS dIEKTPUIECKUX
BEJIMYUH TOJBKO C TIOMOIIBI0 COOTBETCTBYIOIINX U3MEPUTEIBHBIX IPUOOPOB, OTHOMN PYKOH,
MoCie YCTAaHOBKM Ha HUX MAaKCHMaJbHO OKUIAEMOIO pe3yibTaTa U poja H3MepsieMoin
BEJINYHHBI.

BHUMAHMHE!

He nmpuxacaTbcsi K OTKPBITBIM TOKOBEIYIIUM YacTsIM, IPOBOJIHUKAM, KIIEMMaM
3aKMMaM, He 00JIOKauMBaThCs Ha NpUOOpPHI, HE NMpHUKacaTbcs K OaTapesM, HE OTBJIEKATHCA
OT W3MEpPEHHH, HE MPOU3BOJAUTH M3MEHEHHH B CXEME M HE OCTaBJATH Oe3 HaOIroAeHUs
LIEMb, HAXOASAILYIOCS 110/ HAIIPSKEHUEM.

[Tpu pabote ¢ KaTylmKaMu UHAYKTUBHOCTU U KOH/IEHCATOPAMU HE TPOraTh X
COEJIMHUTEIbHBIE POBOJIA, TAK KaK BCIEACTBUE PE30HAHCA MOTYT BOSHUKHYTh OOJIbIINE
TOKHU U HalPsKEHHUE.



IIpu oOHapyXkeHMH HEHCHpPaBHOCTEH B  M3MEPUTENBHBIX Hpudopax
HEME/UICHHO OTKJIIOYUTh HCTOYHHUKHM MHTAHHUS U JOJOXKHUTh 00 3TOM PYKOBOAMTEIIO
3aHATUHN WU Ta0OpaHTYy.
I11. T1o oKOHYAHUM BBINOJHEHHUS:
JI0J0XKUTHh PYKOBOAUTEINIO 3aHATHI WM J1a00paHTy O 3aBepIIeHUN padoT.
O6ecTounTh COOpPAHHBIE CXEMBI, pa300paTh UX (E€CIU 3TO NPETYCMOTPEHO) U BBIKIIOUYHUTH
KOHTPOJIbHO-U3MEPUTEIbHBIE IPUOOPBHI.
[TpuBecTu B MOPSIIOK U claTh pabodyee MECTO J1a0OpaHTy, U JOJIOKUTh PYKOBOIAUTEIIO
3aHITUN O coaue.

ITPU PABOTE 3AIIPEINIAETCA:

NPOM3BOANTH CAMOCTOSATEIbHOE BKJIOYeHNE ABTOMATOB 3a1IUTHI, 3aMEHATh
NMpPeI0XPAHUTE/IN, YCTPAHATH HEUCIIPABHOCTH U MOBPeEXKICHNS;

NPOBOAUTH KaAKHE-JIH00 NepeKJII0YeHNsl, COeJMHeHHs, He MPeAyCMOTPEHHbIE
HHCTPYKIUSIMH 110 BbITIOJTHEHUIO JIA00pPaTOPHBIX padoT.

IPU ABAPUMHBIX CUTYAIIUAX U HECYACTHBIX CAYYASX:



HEMEJIJICHHO OTKJIFOYUTh aBTOMATHI 3AIUTHI, JOJ0KUTH PYKOBOJIUTEIIO 3aHATUHN U
JIEHCTBOBATh COTJIACHO €T0 yKa3aHU;
IIPU OPAKEHUH SJIEKTPUUECKUM TOKOM OKa3aTh NEPBYIO MOMOIIb B COOTBETCTBUU

C PUHATON METOJUKON A0 MPUOBITHS Bpaya.

OTBETCTBEHHOCTD 3A HAPYIHIEHHUE
TPEBOBAHWUN BE3OITACHOCTM:

JU1a, HApYIIUBIIHE TPeOOBaHUS MHCTPYKIIUU OTCTPAHSIOTCS OT BBITTOJTHEHUS
1a0b0paTOPHBIX padOT U JOITYCKAOTCS TOJIBKO TOCTIE CIauy 3a4eTa 10 IPaBWIaM U
MepaM 0e30IacHOCTH;
MIPHU BBIBOJIE U3 CTPOsI MPUOOPOB M 000PYI0BAHUS TA0OPATOPUH IO BUHE JIUIIA,
MIPOBOJIMBIIETO PaOOTHI U B CiIyyae HapylICHUSI TPeOOBAHUS UHCTPYKIIUU, OHU HECYT
MaTepuaIbHYI0 OTBETCTBEHHOCTh B COOTBETCTBUHU C JIEUCTBYOIIUM
3aKOHO1aT€ILCTBOM P®.

3 leau m 3a1a4U TEXHUYECKOr0 KOHTPOJsS 3PPEeKTUBHOCTH MepP 3alMThI
uHpopMaLHU

3.1 Coaep:xaHne TEXHUYECKOT0 KOHTPOJIA

TexHUYecKruil KOHTPOJIb OCYIIECTBIISIETCS B COOTBETCTBUU CO CIELHAIBHO
pa3pabaThiBa€MbIMH MPOTPAMMaMHU U METOAMKAMU KOHTPOJIA, COTJIACOBAHHBIMHU C
OCTOK Poccun BrnagenbiieM 00bEKTa U BEIOMCTBOM IO MOAYUHEHHOCTH OOBEKTa
KOHTPOJISL.

[Io cmocoOy TipoBeACHHS W  COJACPKAHMIO TEXHUYECKUUA  KOHTPOJb
3G ()EKTUBHOCTH TEXHUYECKOW 3almuThl HWH(POpPMAIMM OTHOCUTCA K Hamboiee
CJIOHBIM BHaM KOHTPOJISI 1 MOXKET OBITh.

KOMILUIEKCHBIM, KOTJ]a TPOBEPSETCS BO3MOXKHas yTeuka HH(GOPMAIIUU 110 BCEM
OMacHBIM KaHaJlaM KOHTPOJIUPYEMOTr0 O0OBHEKTa;

1[eJIEBBIM, KOTJIa POBOJAUTCS MTPOBEPKA 1O OJHOMY M3 UHTEPECYIOIINX
KaHaJIOB BO3MOXKHOW yTE€UKU UH(POPMAIIUH;

BBIOOPOYHBIM, KOTJIa U3 BCETO MEPEUHS TEXHUUYECKUX CPEJICTB Ha OOBEKTE IS
MPOBEPKH BBIOMPAIOTCA TOJBKO TE€, KOTOpBIE MO pe3yibTaTaM IpeaBapUTEIbHON
OLICHKM C HauOOJbIIEH BEPOSTHOCTHIO HWMEIOT OINACHBIE KaHalbl YTEYKU
3amum@aeMoil nHOpMaIIiH.

B 3aBHUCMMOCTH OT BH/Ia BBIIIOJTHSAEMBIX ONEPAIIUN METObl TEXHHYECKOTO
KOHTPOJIS ACJISITCS Ha:

UHCMPYMEeHmMAlbHble, KOTJAAa KOHTPOJIUPYEMBIC IIOKA3aTEIN OIPEACIAIOTCA
HEMOCPEJCTBEHHO IO  pe3yJibTarTaM H3MEPEHUs] KOHTPOJIbHO-U3MEPUTEIHHOM
anmapaTrypou;

UHCMPYMEHMAIbHO-pacyemuvle, TIPU KOTOPBIX KOHTPOJUPYEMbIE MOKA3aTENIN
OMPENENAIOTCS YaCTUYHO PACUYETHBIM IMYTEM M YaCTUYHO H3MEPEHUEM 3HAYCHUI
HEKOTOPBIX MapaMeTPOB (PU3UUECKUX TOJICH anmapaTHBIMU CPEJCTBAMU;

pacyemmuvle, IPU KOTOPHIX KOHTPOIUPYEMBIE MMOKA3aTEIN PACCUUTHIBAKOTCS MO

METOJIMKaM, COJICPKAIIUMCS B PYKOBOJISIIEH CIIPAaBOYHOM JIUTEpAType.



LEbI0 MCKIIOUEHUS YTEUKM HUH(OpManuu He AomyckaeTcs (uanyeckoe
MOAKIIOUCHUE TEXHUUYECKUX CPEJICTB KOHTPOJIS, a Takke (GOPMUPOBAHUE TECTOBBIX
PEXKUMOB, 3aTyCK TECTOBBIX MPOTPAMM Ha CPEJCTBAX U UH(POPMAIMOHHBIX CUCTEMAX,
HaXOJISIIMXCS B Iporiecce 00padboTku nHGOpMaIIUH.

TexHu4YecKkuil KOHTPOJIb OMPEACISIET NEUCTBEHHOCTh M HAJIEKHOCTh MPUHSITHIX
Mep 3alUThl 00BEKTOB HMH(POpPMATHU3ANHMKU OT BO3JACUCTBUS TEXHUYECKUX CPEJICTB
Pa3BElIKU.

TexHUYeCKnil KOHTPOJIb NPEIHA3HAYEH JJIS:

- BBISIBJICHHSI BO3MOYKHBIX KaHAJIOB YTEUKHA KOH(PUICHINAIBHON HH()OpPMAITUH;

- MPOBEPKU COOTBETCTBUS U 3 (PEKTUBHOCTU MPUHATHIX MEP 3aLTUTHI
HOPMAaTHUBHBIM TPEOOBAHUSIM; - pa3pabOTKU PEKOMEH AN 110 COBEPIIIEHCTBOBAHUIO

MIPUHATHIX 3aIUTHBIX
MEPOTIPHUSITHMN.

TexHuueckuit KOHTPOJIb MPOBOAUTCS MO OTAEIBHBIM (GU3HUUECKUM TOJISIM,
co371aBaeMbIX 00beKTaMU HH(DOPMATH3ALIUN, U COCTOUT U3:

- cO0Opa UCXOIHBIX JIAHHBIX, XapaKTEPHU3YIOMINX YI3BUMOCTH 00HEKTa
MH(pOpMATU3aIMK IO OTHOIIEHUIO K BO3JACHCTBUIM TEXHUUYECKOU pa3BEIKU;

- Olpe/IeJIeHNs BO3MOXHBIX TUIIOB U CPEJICTB TEXHUUYECKOU

Pa3BEIKH; - IPEIBAPUTEIIBHOTO pacyeTa 30H Pa3BEAIOCTYITHOCTH;

- OMpeIeNieHrs COCTaBa U MOJITOTOBKHU K paboTe KOHTPOIbHO-U3MEPUTEIBHON
anmnaparypsl;

- U3MEPEHUST HOPMUPYEMBIX TEXHHUECKHUX MapaMeTPOB 3aIUINAeMOr0 00bEKTa
M0 OTACIBHBIM (PH3UYECKUM TOJISIM Ha TPAHUTIE KOHTPOIUPYEMOU 30HBI,

- onpeaeneHns 3QPEKTUBHOCTH IPUHATHIX MEP 3aAIUTHI U B OTACIBHBIX
CiIydasix pa3paboTKy HEOOXOIUMBIX MEpP YCUIICHHUS 3aIUTHI.

Jns mpoBeneHUs] TEXHUYECKOrO KOHTPOJISI TpeOyercss Haaudue HOPM
3G ()EKTUBHOCTH  3alIUTBhl, METOAUK (METOAOB) IMPOBEACHHUS KOHTPOJSI U
COOTBETCTBYIOLIEN KOHTPOJIbHO-U3MEPUTEIIBHOM aIapaTypsl.

3.2 KonTposupyeMble HOPMATHBHbIE NMOKA3aTEH

Bce KoHTpoIMpyeMble HOpMAaTUBHBIE ITOKA3aTENIN Pa3AeII0TC Ha
ungopmayuonnvie u mexuudecxkue [1].

NupopMalinoHHbIe TOKAa3aTENIW OTHOCATCS K BEPOSITHOCTH OOHapy>KEHHUS,
pacro3HaBaHUs U W3MEPEHUS] TEXHUUECKUX XapaKTePUCTHK OOBEKTOB C 3aJaHHOU
TOYHOCTBIO.

Texnuueckumu mokazateiasiMd  S()PEKTUBHOCTH TMPUHATHIX MeEp 3aIIUTHI
ABJISIIOTCSL  KOJIMYECTBEHHBIE IIOKA3aTENIM, XapaKTEPU3YIOUIUE DJHEPreTUYECKUE,
BPEMEHHBIE, YaCTOTHbIE U MPOCTPAHCTBEHHbIE XaPAKTEPUCTUKU HH(POPMALIMOHHBIX
¢busnueckux moneld oObekTa. I[lpumepamMu Takux XapakTEPUCTHUK MOTYT OBITh
HalpsHKEHHOCTH  AJIEKTPUYECKOro u  marHutHoro mnoisei IIOMUM  cpencts
BBIYHCIIUTEIbHON TEXHUKH, YPOBEHb CUTHAJIIOB HAaBOJOK B CHUJIOBBIX M CIAa0OTOYHBIX
JVMHUSAX 32 IpeleslaMu KOHTPOJIUPYEMOU 30HBI, YPOBHU AKYCTUYECKUX CUTHAJIOB 3a
npeaesaMy OrpakJaroluX KOHCTPYKIU u T.4. Hopmoi 3¢ (heKTUBHOCTH MPUHSATHIX
Mep 3alUTHl CYUTAECTCA MAKCUMAJIBHO JIOIYCTUMOE 3HAUCHUE KOHTPOJIUPYEMBIX



napamMeTpoB Ha TpaHMUIE KOHTPOJUPYEMOW 30HBI (B MECTax BO3MOKHOIO
HAXOXKJEHUSI TEXHUYECKUX CPEICTB PA3BEIKH).

HNHCcTpyMEHTAIbHO-pACUETHBIE METObI TPUMEHSIOTCS TOT /1A, KOTJ1a KOMIUIEKT
KOHTPOJIbHO-U3MEPUTENBHON anmnapaTypbl He O3BOJISIET MOIYYUTh Cpa3y KOHEUHBIH
pe3ynbTaT Uin He 00JaaeT TOCTaTOYHON YyBCTBUTEIbHOCTBIO.

PacyeTHble METOABl TEXHUYECKOIO KOHTPOJS MPUMEHSIOTCS B Clydae
OTCYTCTBHSI HEOOXOJMMOM KOHTPOJIbHO-U3MEPUTENLHON ammaparypbl, a Takke Mpu
HEOOXOJUMOCTH  OBICTPOTO TOJYYEHHsI IPEABAPUTENIBHBIX OPUEHTHUPOBOUHBIX
pE3yJbTaTOB O 30HAX Pa3BeIJOCTYIHOCTH, HAIPUMEp, MEpe] UHCTPYMEHTAIbHBIMU
aTTecTalusIMU paboOuYnX MECT.

[Ipy npoBedeHHMM TEXHUYECKOTO KOHTpOJIA TpedyeTcss KOHTPOJIBHO-
U3MEpUTENbHAs almapaTrypa, KOTopas B OOJBLIIMHCTBE CIIy4yaeB OO€CIEeUrBaET
MOJIydeHHUE OOBEKTUBHBIX XAPAKTEPUCTUK KOHTPOIUPYEMBIX IMapaMETPOB WIIU
UCXOJIHBIX JAaHHBIX Uil TOJIYYEHHUS] MHCTPYMEHTAIbHO-PACUETHBIX XapaKTEPUCTHK.
KoHTponbHO-U3MepuTeNnbHas — anmapaTtypa MO BO3MOXKHOCTH  JIOJDKHA — OBITh
MOPTATUBHOM, YTO BAXXHO HJIsi aTTECTYIOUIMX OpraHu3aluid, UMETh JIOCTATOYHYIO
YyBCTBUTEIBHOCTh, COOTBETCTBYIOILIYIO UYBCTBUTEJIBHOCTH alIaparypbl pa3BelKH,
OBITh HAJIEKHOW B HKCILTyaTaI1H.

Kak mnpaBuno, mnpu mNpoBEAEHUH KOHTPOJII PaCUETHO-UHCTPYMEHTAIbHBIM
METOJIOM TPOBOAUTCS OOJIBLIOE YMCIO M3MEPEHUN Ha JUCKPETHBIX MHTEpBajax U
COOTBETCTBEHHO OOJIBbIIOE YHCIO CJIOXKHBIX PACUETOB, YTO MPHUBOIUT K OBICTPOH
yTOMJIIEMOCTH  HcnbiTaTene. I[loaTomy coBpeMeHHass TEHACHIMS Pa3BUTHS
KOHTPOJIbHO-U3MEPUTETILHON ammapaTrypbl 3aKiII04aeTcss B pa3paboTKe Ui Ienei
KOHTPOJII MPOTPaMMHO-aNMNapaTHBIX KOMIUIEKCOB, OOECIIEYMBAIONIUX TIIOTHYIO
aBTOMATU3alMI0 HU3MEPEHHs IMapaMeTpoB  (PU3MYECKHX TMOJed M  pacuera
HOPMHPYEMBIX MTOKa3aTesIel 3allUIIEHHOCTH O0BEKTA.

1o pe3ynbrataM KOHTPOJIA COCTOSIHUS M 3P(HEKTUBHOCTH 3aIIMThI HH(OpPMAIIUU

COCTaBJIAACTCA 3aKJIIIOYCHUC C IIPUTTOKCHUCM IIPOTOKOJIOB KOHTPOJIA.



4. 3ananue AJis1 BLINOJHEHHSI MPAKTHYECKOT0 3aHATHS

N3yunTth nenu U 3aJ1a4i TEXHUISCKOT0 KOHTPOJIS 3P (HEKTUBHOCTH MEP
3aIUTHI HHPOPMAITUH.

[TpoBecTH neTanu3anuio CymecTBYIOMNX HOPMATUBHBIX IMMOKA3aTEICH.

OdopMUTH OTYET 110 MPOJICITAHHOMN MPAKTHIECKON paboTe U MPEACTABUTH €r0
3aIlHTE.

Ilopsaok npoBexeHUs NPAKTHYECKOI0 3AHATHSA

N3yunTsh Hesu M 3a1a4M TEXHUYECKOr0 KOHTPOJIsA 3P PeKTUBHOCTH Mep
3a1UThI UHPOPMALUH.

[Tpu otpaboTke TeopeTHueckoro marepuana mn.. 3.1. ocoboe BHHUMaHueE
o0paTuTh Ha TO, 4YTO TEXHUYECKUM KOHTPOJIb ONpEIENseT JAECHCTBEHHOCTh U
HAJI©KHOCTh MPUHATHIX MEpP 3alUThl 00BEKTOB MH(POpPMATU3ALMKU OT BO3JCHCTBUSA
TEXHUYECKUX CPEJICTB Pa3BeIKU U MpeIHA3ZHAYEH JUIS:

- BBISIBJICHHS] BO3MOXKHBIX KaHAJIOB YT€UKH KOHPUACHIIMAIbHON HH(OpMAIUY;

- IPOBEPKU COOTBETCTBUS U 3PPEKTUBHOCTH MPUHATHIX MEP 3AIUTHI
HOPMATHBHBIM TPEOOBAHUAM; - pa3pabOTKU PEKOMEHJAMI IO COBEPILIEHCTBOBAHUIO

MPUHATHIX 3aLUTHBIX
MEPOIPUATUH.

TexHuueckuii KOHTPOJIb MPOBOAUTCS MO OTAEIBHBIM (PU3UUECKUM HOJISM,
CO3/1aBa€MbIX 00bEKTaMU MH(OPMATU3ALIUN, U COCTOUT U3:

- cOopa UCXO/IHBIX JaHHBIX, XapaKTEPU3YIOIIHUX YA3BUMOCTH 00BEKTa
uH(GOpPMaTU3aLMU IO OTHOIICHUIO K BO3ICHCTBUAM TEXHUUYECKOHN pa3Be/IKH;

- OIpe/IeNIEHNs BO3MOKHBIX TUIIOB U CPEICTB TEXHUYECKON

pa3BeNIKH; - PEJBAPUTEIBHOTO pacyeTa 30H pa3BeA0CTyIHOCTH;

- OIPEJEIICHUs COCTaBA U NOJTOTOBKU K pab0Te KOHTPOJIbHO-U3MEPUTENILHOM
anmnaparypsl;

- U3MEPEHUsI HOPMUPYEMBIX TEXHUUECKUX MTaPaMETPOB 3aIIUIIAEMOT0 00bEKTa
10 OTAETIbHBIM (PU3HMUECKUM IOJIIM Ha TPAHUIE KOHTPOJIUPYEMOU 30HBI;

- onpenenenus 3¢ (HEeKTUBHOCTU MPUHATHIX MEP 3alUTHI U B OTJEIbHBIX
Cllydasx pa3padOTKi HEOOXOIUMBIX MEP YCHIICHUS 3alUTHI.

Jlis  mpoBeneHUsT TEXHUYECKOTO KOHTpOJsA TpeOyeTcss Haaudue HOpM
3G ()EKTUBHOCTH  3alIUTHI, METOJMK (METOJOB) TIPOBEIEHUS KOHTPOJA U
COOTBETCTBYIOLIEN KOHTPOJIbHO-U3MEPUTEIIBHOM aIapaTypsl.

IIpoBecTH aeTaNU3aIUI0 CYIIECTBYIOINX HOPMATHBHBIX MOKAa3aTeJIeil.
Hcmonb3ys maTepuat, IpeICcTaBIeHHbIH T.1. 3.2. HACTOSIINX METOANYECKUX
peKOMEHJaIuii  HEeoOXOAMMO CBeCTH B TaOmuuHyl0o (opMy ©  CpPaBHHTH
CYIIECTBYIOIINE HOPMATHUBHBIC TMOKa3aTenud (MHGOPMAIMOHHBIE M TEXHUYECKHUE) U
BBIICNIUTH OTJIMYUTEIIbHBIE OCOOCHHOCTH U CPEJICTBA JIJISl UX OMPEIeTICHUS.

O¢opMuTh 0TUYET O BHINOJHEHUN MPAKTHYECKO padoThl. B oTuere
0TO0pa3uTh:

TEMY | IIeJIb paOOThI, MOPSIIOK €€ BHIMOTHEHUS;

pe3yJabTaThl pacyera pasMepa yuiepoa ¢ UCIo/Jb30BaHHEM IKCIEPTHBIX



OIIEHOK;
0 pe3yJbTaTaM padoThI cliejaTh BHIBOIBI;
3alUTUTH OTYET IO MPOJICIIAHHOMY MTPAKTUIESCKOMY 3aHSATHIO.

3ananue 00y4aeMbIM VIS CAMOCTOATEIbHOI y4eOHOI pa0doThl PU MOATOTOBKE
K NPAKTUYECKOMY 3aHATHIO:

3aKpenuTh U YIIIyOUTh 3HAHUS, TTOJTYYECHHBIC HA JIEKIIUU, JUISl 9TOTO U3YUUTh
KOHCIHEKT JIEKIIUH U PEKOMEHIYEMYIO JINTEPATYPY.

N3yunth METOAUWYECKHE YKa3aHHs MPAKTUYECKOMY 3aHATHIO U TMOATOTOBUTH
OTYET M0 MPAKTUYECKON paboTe coriacHO TPeOOBAHUSM METOIUYECKUX YKa3aHUM.

Cnucok JJuTepaTypbl, peKOMEHIYyeMOil 115l CAMOCTOATEeIbHON padoThI:

KoMrmiekcHbI TEXHUYECKUM KOHTPOJIb A(DPEKTUBHOCTH Mep OE€30MacHOCTH
CHUCTEM YMpaBJCHUS B OpraHax BHYTPEHHHUX Jel: ydeOHOe IMocoOue sl BBICIIMX
yueoHbix 3aBenennii MBJI Poccun. — Y. 1. TeopeTudeckue OCHOBBI TEXHHUYECKOMN
pa3BeKu U KOMIUIEKCHOro TexHuueckoro koutpois / C.B. Ckpsuis, H.C. XoxmoB [u
1p.]. — M.: I'opsuas nunus — Tenexom, 2006. — 313 c.

Texnuueckue cpencTBa M METOMABI 3alUTHl WHOOpPMAIUU: YYEOHHMK JUIs
CTyJIeHTOB BhIcIUX yueOHbIX 3aBenenuii / C.B. Ckpouib, A.A. lllenynanos [u mp]. —
M.: Mamunoctpoenue, 2008. — 508 c.

308 KO.K. OcHOBBI METOMOJOTHN KOJIUYECTBEHHON OIEHKH 3((PEKTUBHOCTH
3amuThl MHGOPMAIMM B KOMIBIOTEPHBIX cHUcTeMax. - PoctoB-Ha-Jlony: W3a-Bo
CKHL] BI11. 2006. - 274 c.

bysos I''A., Kanmuaun C.B., KonapateeB A.B. 3ammTa oT yreuku uHbopmaimn
M0 TEXHUYECKUM KaHaslaM: yueOHoe nocobue. - M.: 'opsiuas nmunus - Tenexom, 2005.

416 c.



Tema Ne 1 TEXHUYECKHUIN KOHTPOJIb DY®P®EKTUBHOCTH MEP
AU TBI UHOOPMAIINU
IHopsinok npoBeaeHust KOHTPOJIA 3alIUIIEHHOCTH HHPOPMAaLMH
HA 00bEKTE BBHIYUCIUTEILHON TEXHUKH OT YTEYKH MO KaHAJIY
NMO0OYHBIX 3JIEKTPOMATHUTHBIX M3JIy4eHH I

Bpems — 4 yaca
YUYEBHBIE BOITPOCHBI:

KoHTpoJib 3alIUIIEHHOCTH 00bEKTA.
Conepxkanue arrecTanimOHHOr0 KOHTpoJs (IlpakTudeckoe 3ansaTue Ne2).
Coneprkanue KCILTyaTAMOHHOT0 KOHTPOoJisA (IIpakTHdeckoe 3ansiTHE

Ne3).
COJIEP)KAHUE MIPAKTUYECKOI'O 3AHSTHUSI

BBoaHas yacTh

TunoBoit 00bekT BhuUcHUTENbHONW TexHUKH (BT) — 910 cpeacTtro
BhluncauTeabHOM TexHuku (CBT) B TUIOBOW KOMIUIEKTAllMU — CHUCTEMHBIN OJIOK,
MOHHTOpP, KJIABUATYpPA, MBIIIb, MPUHTEP, PA3MEIICHHOE B OTBEICHHOM ISl HETO
MTOMEIIICHUH.

Jns mpoBesieHHsI CHENMANIBHBIX HCCIIeI0OBaHMi TUmoBoro odwekta BT Ha
[IT9MU HeoOX0UMBI CIIEAYIONINE TOKYMEHTAIbHBIC TaHHBIC 10 0OBEKTY:

npeanucanne Ha skcruryatanuio CBT u3 cocraBa oobekra BT;

1aH-cxeMa KoHTposmpyemoit 30HbI (K3) 00bexTa;

cxema pacnonoxenust oobekra BT Buytpu K3;

cxema pacnosioxkenust OTCC u BTCC na o6bexre;

cXema pa3MeIIeHUs] TeXHUYeCKUX cpeicTB 3anuThl nHGopmanuu (TC3U) ot
yTeuku 3a cueT [IDMU (ecnu oHM yCTaHOBIIEHBI HA

00BeKTe); - cepTudukarsl coorBeTcTBust TC3U; - akT

KaTeropupoBanus oobekta BT.

W3 ananm3a UCXOMHBIX TAHHBIX JIOJDKHO OBITH YCTAHOBIICHO:

3asiBJIeHHas kareropus oobekra BT;

coctaB OTCC o0bexTa;

ommxkaimme Kk 00bekTy BT MecTa BO3MOXKHOTO pa3MelieHus CTalliOHapHbIX,
BO3UMBIX, HOCUMBIX CpeACTB pa3Beaku [[IDMUH;

n3Mepennbie Ha o0bekTe paccTostHus oT OTCC o6bvekta BT 1o mect
BO3MOXXHOTO pa3MetieHus cpeAcTB pazpeaku [IDMUH (Rw, M);

BEJIMYMHBI TpenenabHbIX paccrosHuid (R2) or OTCC obOwvexkra BT po mect
BO3MOKHOTO pa3MEUIEHUs CPEACTB pa3BeIKU (M3 MPEANKCcaHus Ha SKCIUTyaTaluio
CBT);

omacHbie pexxumbl padboTel CBT (06paboTku 3amntumiaemMoii uHGpopManun).



ConepmaHne MNPAKTUYICCKOIO 3aHATHUA,
BBIIIOJHACMOI'0 CTYACHTAMH B X0/A€ 3aHATHA

1. Onucanue 060pya0BaHMS:
[I9BM c ycTaHOBJIEHHBIM IPUKIATHBIM U CIIEHHAIBHBIM IPOrPAMMHBIM

oOecrieueHreM, ¥ BO3MOXKHOCTSMH IOJKIIOYCHHUS K ceTH Internet.

TpeOoBaHus 6€301aACHOCTH:
Ilepeo nauanom evinonnenus:
N3yunts 060pynoBanue u pabouee MeCTo.
[TosryunTh pa3perieHue K BbINOJIHEHUIO MPAKTUYECKOr0 3aHATUS OT PYyKOBOJIUTEIS
3aHATUHN UM TabOpaHTa.

Bo epemsa évinonnenusn:

YO6enuThCcs, Y4TO HA HM3MEPUTENBHBIX MPHOOpax TMEPEKIIYaTeNn YCTAaHOBICHB B
HCXOJHOM IIOJIOKCHHUH PYUYCK, HA MUHUMAJIBHOC HAIIPSIKCHUC U MAKCHUMAJIBHBIC ITPCACIIbI
U3MEPEHHUSL.

BxutouaTh nuTaromye HampsyKeHHs U COOpaHHBIE CXEMbI TOJIBKO IOCIE Pa3pelIeHus
PYKOBOJAUTEIS 3aHATUN WK JTaOOpaHTa U NPeaypeKICHHUS BCceX paboTaroIIuX.

HpOBepHTB HaJIMYUC NUTAOMIUX HaHpH)KCHI/Iﬁ H IIPOBOANUTH U3MCPCHUA IJICKTPUICCKUX
BEJIMYHH TOJIBKO C TOMOIIBI0 COOTBETCTBYIOIIUX U3MEPUTEIBHBIX TPUOOPOB, OJHON PYKOI,
[OCJI€ YCTAaHOBKM Ha HUX MAaKCHMaJbHO OKHJAEMOIO pe3yjbTaTa U pPoAa HU3MepseMou
BCIIMYUHBI.

BHUMAHMUE!

He npukacaTbCst K OTKPBITBIM TOKOBEIYIIIUM YaCTsIM, IPOBOJAHUKAM, KJIEMMaM
3a)KMMaM, He 00JIOKauMBaThCsl Ha MPUOOpPHI, HE MPUKAcaThCs K OaTapesiM, HE OTBJIEKAThCSA
OT WM3MEpPEHHH, HE MPOU3BOJAUTH MU3MEHEHUH B CXE€ME€ U HE OCTaBJATh 0e3 HaOiIroAeHus
IETTh, HAXOSIIYIOCS TI0J] HAIPSHKEHUEM.

[Ipu paboTe ¢ KaTymkaMyu HHIYKTUBHOCTU M KOHJICHCATOPAaMH HE TPOraTh UX
COEJIMHUTENbHBIE TPOBOJIA, TAK KaK BCIEACTBUE PE30HAHCA MOTYT BO3HUKHYTh OOJIbIlINE
TOKH M HalpsOKEHUE.

[Ipu oOHapyXeHMH HEHCIpPAaBHOCTEH B HM3MEPUTENIBHBIX MpUOOpax
HEMEIJICHHO OTKJIIOYUTh HCTOYHMKH THUTAaHUS M JOJOXKHUTh 00 3TOM pPYKOBOJIUTEIIO
3aHATUHN WU TAaOOPAHTY.
I11. T10 OKOHYaHHMHU BBINOJTHEHHS
JI0N0KUTh PYKOBOJUTEINIO 3aHATUN WK Ja0OpaHTy O 3aBEpILIEHUU padoT.
ObecTounTh COOpaHHBIE CXEMBI, Pa300paTh UX (€CIU 3TO MPEAYCMOTPEHO) U BHIKIIOUUTh
KOHTPOJIbHO-U3MEPHUTEIbHBIC TPUOOPHI.
[IpuBecTr B OPSAAOK U caTh paboyee MecTo Ja00paHTy, U TOJIOKUTH PYKOBOIUTEIIO
3aHATUH O clave.

IIPU PABOTE 3AIIPEINNAETCA:

NPOU3BOINTH CAMOCTOSAITeIbHOE BKJIOYEHHE ABTOMATOB 3aIINThI, 3AMEHATH
NpeJI0XPaHUTETH, YCTPAHATH HEUCIIPABHOCTH U NMOBPEKIEHNS;

NMPOBOINTH KaKue-1H00 NepeKII0YeHns, COeINHeHHUs1, He IPeyCMOTPEeHHbIe
HHCTPYKIUSIMH 110 BBINOJHEHHIO JIA00PATOPHBIX PadoT.

P ABAPUHUHBIX CUTYAIIUAX U HECYACTHBIX CAYYAAX:



HCMCJICHHO OTKJIOUYUTHb aBTOMAThI 3allIUThI, JOJIOKHUTH PYKOBOAUTCIIIO 3aHATUN U
HGI;'ICTBOBEITB COrjaCHo €10 YKaSaHHfI;
IIPpU TTOPAKCHUHU IJICKTPUICCKHUM TOKOM OKa34aTh NNCPBYIO MMOMOIIb B COOTBCTCTBUHA

C PUHATON METOJUKON A0 MPUOBITHS Bpaya.

OTBETCTBEHHOCTD 3A HAPYIIEHUE
TPEBOBAHWUM BE3OIMMACHOCTH:

JU1a, HApYIIUBIIHE TPeOOBaHUS MHCTPYKIIUU OTCTPAHSIOTCS OT BBITTOJTHEHUS
1a0b0paTOPHBIX padOT U JOITYCKAOTCS TOJIBKO TOCTIE CIauy 3a4eTa 10 IPaBWIaM U
MepaM 0e30IacHOCTH;
MIPHU BBIBOJIE U3 CTPOsI MPUOOPOB M 000PYI0BAHUS TA0OPATOPUH IO BUHE JIUIIA,
MIPOBOJIMBIIETO PaOOTHI U B CiIyyae HapylICHUSI TPeOOBAHUS UHCTPYKIIUU, OHU HECYT
MaTepUaIbHYI0 OTBETCTBEHHOCTh B COOTBETCTBUH C JIEMCTBYIOLIUM
3aKOHO1aT€ILCTBOM P®.

3 KoHTpPOJIb 3aIIUIIEHHOCTH 00bEKTA
3.1 Coaep:xaHue KOHTPOJIS 3alIIUIIEHHOCTH 00beKTa

KOHTpOIb 3aIIMINEHHOCTH OCYIIECTBIAETCA C LEIBI0 IPEAYINPEKIACHHUS
BO3MOXXHOCTH TiosryueHusl arnmaparypoit PIIDMUH undopmaruu, mupKyIHpyOIeH
Ha 3amuuiaemMmom ot PIIDMUH o6bexTe, 1 oteHkr 3P HEeKTUBHOCTH MEPOIIPUITHI 1O
nporuBoaenctero PIIDMIH.

KoHTposb 3aluiieHHOCTH 00beKTa IpenoiaraeT npoBEPKy BCEX OCHOBHBIX
TEXHHYECKHUX CPeACTB, CPEACTB 3alIUThl M BCIOMOraTeJbHBIX TEXHHMYECKHX
CPeACTB, COAEP:KAIIMX B CBOEM COCTaBe TICHEPATOPHI, CIMOCOOHBIE CO31ABATH
3JIEKTPOMArHUTHbIC M3JIyYeHUs] ¢ MOAYJsiMeld MH(POPMANMOHHBIM CHUTHAJIOM.
OCHOBHBIE U BCIIOMOTraTeJbHbIE TEXHUYECKHME CpPEACTBA B JAJBHEUINEM JUIA
KpPaTKOCTH OYyTyT IMEHOBATHCS KAK «TEXHUUYECKHE CPEICTBAY.

VYceTpoilcTBO cuMTaeTcsl 3alllMIEHHbIM, €ciau Ha rpaHule K3 oTHolleHue
«MH(POPMATUBHBIA CHUTHAJ/TIOMEXa» HE TMPEBBIIIACT MPEAETbHO JOMYCTUMOIO
3HAUEHUS KaK JUIsi MOOOYHBIX M3IYYEHUH, TaK W Il HaBOJOK B LEMAX MUTAHMS,
3a3eMJICHUS, JIUHUAX CBS3H U T.1. OOBEKT CUNTAETCS 3aIIMILEHHBIM, €CIIH 3alIUIIEHO
Ka)KJI0€ YCTPOMCTBO OOBEKTA.

Paznuyaetcst 1Ba BUAa KOHTPOJIS 3alTUIIIEHHOCTH 00beKkTOB 0T PIIDOMUH:

aTTECTAllMOHHBIA KOHTPOJIb;

AKCIUTYaTallMOHHBIM KOHTPOJIb.

3.2 ATTecTallMOHHbIH KOHTPOJIb

ATTecTallMOHHBIN KOHTPOJIh MPOBOJAMUTCS TMPU BBOJIE 00BEKTA B KCILTYaTaIIHIO
MIOCJIC €r0 PEKOHCTPYKITUHU WIIH MOJCPHHU3AIINH, a SKCIUTYaTallHOHHBIN - B TIPOIIECCEe
AKCIUTyaTal 0O0bEKTa.

[Ipn TpoBeneHWHM KOHTPOJS BAIUIICHHOCTH TIPOBEPSIOTCS TapamMeTphl,
KOTOpbIE XapaKTepU3YIOT 3alIUIIEHHOCTh TEXHUYECKUX CPEJCTB WM OOBEKTa B
EJIOM



B COOTBETCTBUU C YCTAHOBJICHHOW KaTeroprue o0beKTa 3aluThI.

OneHka 3alllUTHBIX MEPOMNPUSITHN  BJIEKTPOHHBIX CPEACTB  00pabOTKH
uH(OpPMAIIUU COCTOUT B MPOBEPKE CIECAYIOIMIUX BO3MOXKHBIX TEXHUYECKUX KaHAJIOB
YTEUKH:

MOOOYHBIX AJIEKTPOMATrHUTHBIX U3TyYeHUM HHPOPMATUBHOTO CUTHAJA OT
TEXHUYECKUX CPEJICTB U JIMHUI nepenadn nHPOpMaInH;

HAaBOJOK WH(GOPMATHBHOTO CHUTHalA, 00pabaThiBAEMOT0 TEXHUYECKUMHU
CpeacTBaMH, Ha TNOCTOPOHHME TMPOBOJA W JIMHWHA, HAa IENHA 3a3€MJICHUS U
AJIEKTPONMUTAHMS, BBIXOAAIINE 3a MPEIEIIbl KOHTPOJIUPYEMOM 30HBI;

MOJIYJISIIIUU TOKA MOTPEOJICHUSI TEXHUYECKUX CPE/ICTB MH(OPMATUBHBIMU
CUTHAJIAMU;

PAIUON3ITYYEHUN WU IEKTPUUECKUX CUTHAJIOB OT BO3MOKHO BHEAPEHHBIX
3aKJIaJJOYHBIX YCTPOKWCTB B TEXHUYECKHUE CPEACTBA U BBIJCICHHBIE TOMEIICHHUS.

TexHuueckuii KOHTPOJIb BHITIOJIHEHHUS] HOPM 3alllUThl HHYOpPMAIIUU OT YTEUKH
3a cuer [IDMHUH no kaxaomy NepedyucIeHHOMY KaHAy YTE€YKH HPOBOJUTCS AJIS
BCEX DJIEKTPOHHBIX YCTPOHCTB 00bekTa BT.

CocTtaB HOPMAaTHBHOM M METOJMYECKON MOKYMEHTAllMh JUIsl aTTecTaluu
KOHKPETHBIX 00BEKTOB MH(POpPMATHU3AIMK ONMPEACISAECTCS OPraHOM IO aTTeCTAlMHA B
3aBUCUMOCTH OT BHJIa M YCJIOBHM (DYHKIIMOHMPOBAHUS OOBEKTOB WH(MOpPMaATH3AIUN
Ha OCHOBAaHHMH aHAIN3a UCXOJHBIX JAHHBIX MO aTTECTYEMOMY OOBEKTY.

B HOpMaTMBHOW W METOAMYECKOM MOKYMEHTAllMM HA METOJbl HMCIBITAHHUM
JIOJKHBI OBITh CCHUIKU Ha YCJIOBUS, COACPKAHUE U TOPSIAOK TPOBEACHUS UCTIBITAHUH,
KOHTPOJIBHYIO ammapaTypy MW TECTOBBIE CpPEICTBA, MPUBOASAIIME K MUHHUMAaIbHOU
MOTPENTHOCTA PE3YJIbTATOB HCHBITAHUM M TO3BOJISIIOIINE BOCIPOU3BECTU ATHU
pE3YIbTaTHI.

ATTECTalMOHHBIA ~ KOHTPOJIb ~ COCTOMT M3  OpPraHU3aldOHHOW U
MHCTPYMEHTAJIbHOW YacTel. B opraHn3alMOHHON YacTH aTTECTAlMOHHOTO KOHTPOJIS
Heooxoaumo [1]:

U3YYUTh TUIAH-CXEMY MECTHOCTHU, TPAHUIIBI KOHTPOJIUPYEMOH 30HBI 00BEKTA
MecTa BO3MOXKHOTro BefeHus pazseaku [IDMUH c ykazanuem cpeicTB (HOCUMBIX,
BO3UMBIX, CTAIIMOHAPHBIX);

YTOYHUTh KaTeropuro oOBeKTa UWH(OpMATHU3aUUHd, OCOOEHHOCTH €ro
PACIIONOKEHUS, XapaKTep HUPKYIUpYoel Ha 00bekTe UHPOPMAIMU, B TOM YUCIIE U
pedeBoii, BpeMs €€ 00pabOTKM TEXHUUECKUMU CPEJICTBAMU;

3auKCUpoBaTh (PAKTUUECKUN COCTAaB OCHOBHBIX U BCIIOMOTATEIbHBIX
TEXHUYECKUX CPEJCTB U CPEJCTB 3alUThl HA O0BEKTE M MOIK3EMIUISIPHO yKas3aTh B
MEPEYHE TEXHUUYECKUX CPEJICTB,;

YTOYHUTH IUIAH PEAIbHOr0 pa3MeIlIEeHUs] TEXHUYECKUX CPEACTB HA OOBEKTE U
yKa3aTb Ha HEM KpaTyalllue pacCTOSIHUS OT KaXKIOr0 TEXHUYECKOTO CpEelCTBa U
CpEICTBa 3alUThI 10 MECT BO3MOkHOTro BeaeHusi PITOMIH;

IIPOBEPUTH BU3YAIBHO B JOCTYIHBIX MECTaX, C BO3MOKHBIM IIPUBJIICYEHUEM K
TOM paboTe IITATHBIX COTPYAHUKOB OpTraHMU3aIlMH, BBHITIOJIHEHHE MOHTaXKa
KOMMYHUKAIIMI, YCTPOMCTBO 3a3€MJIEHUS U JIEKTPONUTAHUS HA OOBEKTE 3AIIUTHI Ha
COOTBETCTBHE MPOoeKTy U CriennanbHbIM TpeOoBaHusM U pekomeHaarusm (CTP);

MPOBEPUTH BBINOJIHEHUE TPEOOBAHMM SKCILTyaTAllMOHHON JOKYMEHTAIUU 110



Pa3MEILEHUIO U YCTAHOBKE Ha 00BEKTE KaXJA0r0 TEXHUYECKOTO CPEICTBA U CPEACTBA
3alIUTHI C YYETOM PACCTOSIHUN 10 MECT BO3MOXKHOTO0 Besienust PIIDOMUH;

MPOBEPUTH 0OOCHOBAHHOCTh MPUMEHEHUS CPEICTB aKTUBHOM 3auuThl (CA3)
BBINIOJIHEHHE PEKOMEHJAIIMI IO UX Pa3MELIEHUIO;

MPOBEPUTH HAJIUUKE MPUEMO-CIATOYHBIX IOKYMEHTOB U B JIOCTYITHBIX MECTax
MPOBEPUTH MPABUILHOCTh MOHTa)Ka DSKPAHUPYIOLIMX CPEIACTB HA COOTBETCTBHE
TpeOOBAHMAM IKCILUTyaTaliMoOHHOM fokyMmenTanuu u CTP.

[TpoBepke nonexar ciaeAyrouue NCXOAHbIE TaHHbIe U JoKyMeHTanus [ 13]:

TEXHUYECKOE 3aJaHie Ha 00BEKT HH(OPMATU3ALIUU WU TIPUKA3 O Havase
paboT mo 3amure nHpOpMaLUu;

TEXHUYECKUI NacnopT Ha 0OBEKT HH(POPMATHU3AINY;

MPUEMO-C/IaTOYHAs IOKyMEHTaIMs Ha 00bEeKT HH(POPMATU3AIUY;

aKTbl KATETOPUPOBAHUS TEXHUUYECKUX CPEACTB U CUCTEM;

akT knaccuukanuu AC mo TpeboBaHMIM 3alTUTHI UHPOPMAITNK;

COCTaB TEXHUYECKUX U MPOrPAMMHBIX Cpe/ICTB, Bxoasmux B AC;

IUJIaHbl Pa3MEILEHUsI OCHOBHBIX U BCIIOMOTaTEIbHBIX TEXHUUYECKUX CPEACTB U
CUCTEM,;

COCTaB M CXEMBbI pa3MEIICHHS CPEJICTB 3aIUTH HHPOPMAIIHH;

IJIaH KOHTPOJIUPYEMOM 30HBI YUPEXKACHUS;

CXEMbI NPOKJIAJIKU JTUHUHN [epejauu JaHHBIX;

CXEMBbI U XapaKTEPUCTUKHU CUCTEM DJICKTPOITUTAHUS U 3a3eMJICHHS O0BEKTa
uH(popMaTH3aLUY;

OMHUCaHKEe TEXHOJIOTUYECKOro mporiecca 0opadoTku uHpopmaiuu B AC;

TEXHOJIOTUYECKHE HHCTPYKLUHU Mosb30BaTensiM AC U aIMUHUCTPATOPy
0e3omacHoCTH UH(pOPMAITUH;

WHCTPYKITUH TI0 SKCIUTyaTaIliu CPEJICTB 3alUThl HH(OPMAITIH;

MpEeANUCaHNs Ha YKCIUTYaTallUu0 TEXHUYECKUX CPEJICTB U CUCTEM;

MPOTOKOJIBI CIIEHUATBHBIX UCCIEA0BAHUN TEXHUYECKUX CPEJICTB U CUCTEM;

aKThl WJIA 3aKII0YEHUS O CIIeIMAIbHON MTPOBEPKE BBIICTCHHBIX TOMEIICHUHN U
TEXHUYECKUX CPEJICTB;

cepTUPUKATBl COOTBETCTBUS TpeOOBaHMUSIM 0€30MacHOCTH HH(POPMALMM Ha
CpEeJIICTBAa M CUCTEMBI 00pabOTKH U mepenayr nHGOpMaIuH, UCTIOJIb3yeMbIe CPEICTBA
3aIUThl HHPOPMAIINH;

JTAHHBIE 110 YPOBHIO MOJTOTOBKH KaJpOB, 00€CTICUNBAIOIINX 3AIIUTY
uHdopmaIuy;

JIAHHBIC 0 TEXHUYECKOM OOCCIICUSHUH CPEICTBAaMU KOHTPOISA 3 (PEKTUBHOCTH
3aIUThl HHPOPMAIIMHA U UX METPOJOTHIECKOM TTOBEPKE;

HOPMATHBHAs U METOJINYECKAs TOKYMEHTALUs 110 3alUTe HHPOPMALIH U
KOHTPOJTIO €€ 3()PEKTUBHOCTH.

B nHCTpyMEHTaNbHOW YaCTH aTTECTALIMOHHOIO KOHTPOJISI HEOOXOAUMO
MIPOBECTHU CIEIYIOIINE PAOOTHI:

U3MEpUTh WM PaCCUUTaTh JJIi TEXHUYECKHX CpPEJICTB 3HAUECHUS CXEMHO
KOHCTPYKTHBHBIX MMapaMETPOB, XapaKTEPU3YIOIINUX MX 3aluiieHHocTs oT PITOMIUH
(mepedyeHb HTUX MOapamMeTPOB M METOAUKH HMX H3MEPEHHS] YKa3bIBaeTCi B
AKCILTyaTallMOHHON JOKYMEHTAIIMU Ha 3TU TEXHUYECKUE CPENICTBA);



ONpENeNUTh peajbHble pa3Mepbl 30HBI R> TEXHUYECKUX  CPEJICTB,
YCTAQHOBJICHHBIX Ha OOBEKTE, MO COOTBETCTBYIOIIUM METOJMKAM M3 COOpHHUKA
METOJUMK UHCTPYMEHTAIBLHOTO KOHTPOJIS B CIEAYIOIIUX CIydasiX:

— JIJIs TEXHUYECKUX CPEJICTB C HEU3BECTHBIMU pa3MepamMu 30HbI Rz,

— I TEXHUYECKUX CPEJCTB, DKCIUTyaTUPYEMbIX Ha 00BEKTaX, €CJIU pa3Mephl
30HBI R> 3THUX TEXHHUYECKUX CPEICTB COU3ZMEPHUMBI C PACCTOSIHUEM JO MECT
BO3MOKHOTO Besienus PIITOMU;

IIPOBEPUTH PAOOTOCIIOCOOHOCTH BCEX CPEACTB 3aIUThI, BKItoyas CA3, mo
METOJUKaM, IPUBEICHHBIM B KCILTyaTallHOHHOM JOKYMEHTAIIMU HA 3TU CPEACTBA;

onpenenuth dppexkruBHOCTh MpuMenenust CA3 mis 3amutel AC u CBT.

ciy4ae MOJIOKUTENBHBIX ~ PE3YyJIbTATOB OpEeAbIAYIIUX  HU3MEpPEHUi
bopMUPYIOTCS UCXOJIHBIE JJAaHHBIC JJIsi MPOBEICHUS IKCILUTYaTAllMOHHOTO KOHTPOJIS
3a- mumeHHoct ot PIIDMUH texunueckux cpencts AC u CBT. C sTol nenbto
MPpU OTKJIFOYEHHBIX CPEICTBAX AKTUBHOW 3allUTHI U3MEPSETCS YPOBEHb MOOOUYHBIX
AIIEKTPOMArHUTHHIX u3NydeHu oT TexHudeckux cpeacts AC u CBT nHa aByx, Tpex
4acTOTax C MaKCUMaJIbHbIM 3HaY€HUEM 30HbI R> (penepHbie TOUKH).

YacToThl pENEepHbIX TOYEK, HU3MEPEHHBIE 3HAYEHUS  HAMNPSHKEHHOCTH
ANEKTPUYECKUX W MATHUTHBIX TIOJIEM, TUIIBI M PACIOJIOKEHUE AHTECHH, a TaKXKe
Jpyrue YCJIOBHUS TPOBEICHUS HW3MEPEHHM (PUKCHUPYIOTCS W HCHOJB3YIOTCS TpU
AKCIUTYaTallHOHHOM KOHTpoJje 3amuuieHHoCcTH oT PIIDOMUH TexHuueckux cpencTs
ACu CBT.

[To pe3ynbpTaTaM aTTeCTaIlMOHHOTO KOHTPOJIS JJIsl JAHHOTO 00BEKTa
odopmisieTcsi ATTeCTaT COOTBETCTBUSI.

[Topsimok nHCTpyMEHTAIBHOTO KOHTpoJist [IDMUH:

1) usmepenune ypoBaeit [IDMU 1 HaBog0K MTHGOPMATHBHBIX

CHUTHAJIOB: - JIEKTPUUECKON COCTABJIAIONICH; - MATHUTHOU

COCTAaBJISIIOIICH;

- UHAYKTUBHOW COCTaBJSIOIIEH HABOJOK B CUMMETPUYHBIX U HECHUMMET-
PUYHBIX JIMHUSX KaK TajJbBaHUYECKH CBS3aHHBIX, TaK W HE CBSA3AHHBIX C
MPOBEPSIEMBIM YCTPOMCTBOM, HO HMEIOMIMX BbIXOJ 3a rpanunbl K3 (ecnu He
BBITIOJTHSIOTCSI TPEOOBAHUS MPENUCAHUS HA SKCIUTYaTalHIo 1o 30He R1);

2) u3MepeHue peabHOro 3aTyXaHUs B OMACHBIX HaNpaBiieHUsX Ha rpanuie K3;

3) u3MepeHue rnapaMeTpoB MPUMEHSIEMBIX CPEJICTB 3aIIUTHI ((PUIBTPHI B OT-
XOJISIIIUX JIMHUSX, CHCTEMbI aKTUBHOTO 3allIyMJICHUS U T.[I.);

4) pacyeT BBIIIOJHEHHUS] HOPM U OILICHKA 3alUIIEHHOCTH;

5) opopmieHrE TPOTOKOJIOB IO pe3yJIbTaTaM MPOBEJACHHBIX MPOBEPOK.

KonTpoas mpoBoauTCS AJisl yCTPONCTB, 00padaThIBAIOIIUX WU EPEAAIOIINX
uH(pOpMaIIO, TPEACTABICHHYIO B MOCIEA0BATEIbHOM Kojie. MI3MepeHust mpoBoasSTCA
BBIOOPOYHO MJisi YacTOT, KOTOpPbIE NPH CIEHMCCIECIOBAHUAX Jalld MaKCUMaJlbHbIC
3HAUEHHUS 30HBI R2. AHAJIOTMYHO MPOBOIATCS U3MepeHUs 3(P(HEKTUBHOCTH CHUCTEM
AKTUBHOM 3aILUTHI.

Ecnu 3naueHust 30HbI R> OJNIM3KUA WM TIPEBBIMIAIOT PACCTOSHUE IO TPAHUIIBI
KOHTPOJUPYEMON 30HBI (OXpaHIEMOW TEPPUTOPUHU), MPOBOJATCA H3MEPEHUs
pEabHOTO 3aTyXaHUs B OMACHOM HAIPABJIEHUM, MOCIE YErO MPOU3BOAUTCA PacCyeT
3HAYEHHM Ha IPaHULIE KOHTPOJIUPYEMOU 30HBI. MI3MepeHus peanbHOro 3aTyXxaHus



IMPOBOJUTCA OTACIBHO AJISA KAXKIOI'0 3HAYCHHA YaCTOThI CUTHAJIA.
Peansnoe 3aTyXaHHUC HCCHeHyeMOﬁ JJUHUM B OIIACHOM  HaIIpaBJICHHUHA

oTpeJesieTcs o MPUBEICHHON HIbKe cxeMme (puc. 1).
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Pucynok 1 - Cxema u3MepeHus peaqbHOTO 3aTyXaHUs B JIMHUU

[ns pacnpeneneHHsix cucteM (Hanpumep, JIBC) mpoBoasTcs ucciieoBaHUS
XapaKTepUCTUK JIMHUN, MO KOTOPBIM Mepefaercs HH(pOpMaluH, MO CIEeNHaIbHOU
METOJIMKE pacueTa KOHTPOJIHUPYEMOU 30HBI OT IKPaHUPOBAHHBIX Kabeneit cBs3u AC u
CBT. IIpumeHeHue HeIKpaAaHUPOBAHHBIX KaOeseir aaa cBa3u CBT He
AOIYCKAeTCsl.

3.3 IKCILUIyaTAUMOHHBIA KOHTPOJIb

DKCITyaTallMOHHBIA KOHTPOJb 3amnuiieHHocTd oT PIIOMUH nHa oObekTe
MpeIHa3HAYCH JJIsl TPOBEPKHU BBITIOJHEHUS MPABUJ DKCIUTyaTalldd U TEXHUYECKOTO
COCTOSIHUSI KaXJOr0 TEXHUYECKOTO CPEACTBA M OLEHKM COOTBETCTBUS TEKYIIETO
COCTOSIHUSI 3alUIICHHOCTH O0OBEeKTa W 3a(UKCUPOBAHHOTO IPH aTTECTAIIMOHHOM
KOHTpOJIE.

DKCIUTyaTalMOHHBIN KOHTPOJIb COCTOUT W3 JIBYX YaCTEW: OPTaHU3ALMOHHOU U
MHCTPYMEHTAIBHOU.

[Ipr BBINOJHEHWH OPraHMW3ALMOHHOM YAaCTH HKCIUTyaTAllMOHHOTO KOHTPOJIA
HeoOxoauMmo [1]:

MPOBEPUTH HAIMUKME «ATTECTaTa COOTBETCTBUS», KypHala y4yeTa MpPOBEACHUS
AKCILTyaTallMOHHOTO KOHTPOJIS, IEPEUHS U IJIaHa pa3MENIEHUS] TEXHUUYECKUX CPE/ICTB
Ha 00BEKTE;

YTOYHHUTH MecTa Bo3MOxHOTO BeaeHuss PIIDMUH u npu HeobxoaumMocTr
BHECTH WU3MEHEHUS B IUIAH-CXEMY KOHTPOJIUPYEMOM 30HBI;

MPOBEPUTH TMO3K3EMIUIAPHO COOTBETCTBUE PEATBHOIO COCTABA TEXHUYECKUX
CPEICTB M COCTaBa, YKa3aHHOTO B IEpPEYHE TEXHUYECKUX CPEACTB Ha OOBEKTE, a
TAKXKE€ PETYJISIPHOCTh MPOBEACHUSA MX JKCIUTYaTAalMOHHOTO KOHTPOJS IO KypHaITy
ydeTra IMPOBEACHUS SKCIUTyaTallMOHHOTO KOHTPOJIS;

CBEPUTH COOTBETCTBUE ACHUCTBUTEIBHOTO PACIIONOKEHHUS TEXHUYECKHUX



CPEACTB U CPEACTB 3aLUTHI PACIOJI0KEHUIO, IPUBEACHHOMY B IUIAHE Pa3MELICHUs
TEXHUYECKUX CPEACTB Ha OOBEKTE M B JOCTYITHBIX MECTaX BBIIIOJIHEHHE TPEOOBAHMIA
10 MOHTaXy Ka)KI0OTO TEXHUYECKOTO CPEICTBA U €Er0 KOMMYHUKAM, TPUBEICHHBIX
JKCIUTyaTalMOHHOU nokymeHTauuu u CTP;

IIPOBEPUTH COOTBETCTBUE CBEJICHHI O CTENIEHH CEKPETHOCTH 00pabdaThIiBaeMOil
uH(pOpPMAIlMU U YCTAaHOBJICHHON KaTeropuu OOBEKTa COBMECTHO C MPEICTaBUTEIEM
PEKUMHOM CITYKOBI.

B nHCTpyMEHTaIbHOM YacTH 3KCILTyaTallMOHHOTO KOHTPOJISI HE0OXO0IUMO:

Ul CPEACTB 3alUThl M TEXHUYECKHX CPEACTB IPOU3BECTH H3MEPEHHUS
napameTpoB 3amuiieHHoctd oT PIIOMUH, kortopele OblIM ompeneneHsl Ha 3Tare
aTTECTAllMOHHOTO KOHTPOJIS;

mns texHuueckux cpeactB AC m CBT  u3meputh  Hanps>KEHHOCTh
ANEKTPUYECKUX U MAarHUTHBIX MOJIEH B PENEPHBIX TOUKAX U PE3yJIbTaThl H3MEPEHHUI
CPaBHHUTH C pe3yJIbTaTaMU aTTECTALMIOHHOTO KOHTPOJIS;

IPOBEPUTH paOOTOCIIOCOOHOCTH CPEICTB AKTUBHOM 3aIUTHI COIIACHO
YKa3aHHAM B OKCIUTYaTallMOHHOM JOKYMEHTAllUK Ha 3TU CPEICTBA.

B ciydae TDOJIOKUTENBHBIX pPE3YyJbTAaTOB OKCIUIYaTallMOHHBIA KOHTPOJIb
O0BEKTa CUYUTACTCS 3aBEpUICHHBIM, O YEM COCTaBIseTCs AKT MpPOBEICHUS
DKCIUTyaTallAOHHOIO KOHTpoJisl Ha oObekre. Ilpu BBIIBIEHWHM HEIOCTAaTKOB
ITOCJIEAHUE YCTPAHSIIOTCS U KOHTPOJIb IIOBTOPSETCS.

[Ipu npoBeneHNN HKCILTYyaTalMOHHOTO KOHTPOJISE HA 00BEKTE T0IyCKAeTCs

MPOBEJICHNUE PA0OT BEIOOPOUYHO OTHOCUTEIBHO OTACIIBHBIX TEXHUYECKUX CPEJICTB.



4. 3anaHue AJ151 BbINIOJHEHUA NMPAKTHYECKUX
3anaTuil IlpakTuyeckoe 3ansaTue No2

N3yunTts nenu v 3a1a4u U COAEPKAaHUE ATTECTALIMOHHOTO KOHTPOJIS.
IToaAroTOBUTH M NIPEACTABUTH B BUJE AJITOPUTMOB IOPAIOK peaIu3aluu
OpraHu3alMOHHOW U MHCTPYMEHTAJIbHOW YaCTEN aTTECTAllMOHHOTIO KOHTPOJIS.
OdopMUTH OTUET MO MPOACTAHHON MPAKTUIECKON paboTe U MPEICTaBUTh €T0 K 3aluTe.

IIpakTnueckoe 3ansaTue Ne3
N3yuuTs 11eu 1 33/1a91 U COJIEPKaHUE IKCIUTYaTalIHOHHOTO KOHTPOJIS.
[ToArOTOBUTH M MPECTABUTH B BUJIE aJITOPUTMA TIOPSIOK PeaTh3aIlun
AKCIUTYaTaIMOHHOTO KOHTPOJIS.
O(i)OpMI/ITI) OTUYCECT I10 nponenaHHoﬁ HpaKTI/I‘IeCKOﬁ pa60Te " IpeACTAaBUTD €Ir'o K 3alIUTC.

Iopsiiok 0TPAdOTKH BONPOCOB MPOBEIeHHSI MPAKTHYECKUX 3aHATHI

IIpakTueckoe 3ansaTue Ne2

4) U3y4uTh 1M U 321a41 U COJePKAHNE ATTECTAIMOHHOT0 KOHTPOJIA.

[Ipu oTpaboTKe TEOPETUUECKOr0 MaTeprana oco0oe BHUMaHue oOpaTUTh Ha To,
YTO aTTECTAI[MOHHBIA KOHTPOJIb MPOBOAUTCS MPHU BBOJE OOBEKTA B IKCILTyaTAIHIO
IIOCJIE €r0 PEKOHCTPYKLMHU UM MOJICPHU3AIMY, a SKCIUIyaTallMOHHBIN - B POLIECCE
AKCIUTyaTaluy 00bEKTa.

IIpy mpoBeneHWH KOHTPOJIA 3aUIMIICHHOCTH MPOBEPSAIOTCS IMAPAMETPHI,
KOTOPBIE XapaKTEPU3YIOT 3alIUIIEHHOCTh TEXHUUYECKUX CPEACTB WU OOBEKTa B
1[EJIOM B COOTBETCTBUU C YCTAHOBJIEHHOMN KaTeropuei 00beKTa 3aIuThI.

OueHka 3alUTHBIX MEPONPUSITUNA  BJIEKTPOHHBIX  CPEICTB  00pabOTKU
MH(pOpMAIIMU COCTOUT B MPOBEPKE CICAYIONIMX BO3MOKHBIX TEXHUYECKHX KAHAJIOB
YTEUKH:

MOOOYHBIX DJICKTPOMArHUTHBIX U3Ty4YeHU HHHOPMATUBHOTO CUTHAJA OT
TEXHUYECKUX CPEJICTB U JIMHUI nepenadn nHPOpMalnH;

HAaBOJOK WH(GOPMATHUBHOTO CHUTHaJa, 00pabaThiBAEMOr0 TEXHUYECKUMHU
CpPEACTBaMM, Ha I[IOCTOPOHHHE MPOBOJA W JMHUW, HA IENU 3a3€MJICHHUS W
AJIEKTPONMUTAHMS, BBIXOIAIINE 32 MPEIEIIbl KOHTPOJIMPYEMOM 30HBI,

MOJYJISIIIUU TOKA OTPEOJICHHS] TEXHUYECKUX CPENICTB MHPOPMATHBHBIMU
CUTHaJIaMUu;

PaIUOU3ITyYCHUN WIIH JJIEKTPUUECKUX CUTHAIOB OT BO3MOXHO BHEAPEHHBIX
3aKJIaJIOYHBIX YCTPOMCTB B TEXHUYECKUE CPEJCTBA U BbIJICIICHHBIE TOMEIICHUS.

TexHu4eckuil KOHTPOJIb BHITIOJHEHUS HOPM 3alIUThl MHPOPMAIIMU OT yTEUKU
3a cuer [IDMHUH no kaxaomy NepedyrcIeHHOMY KaHAy YTE€YKH HPOBOJIUTCS AJIS
BCEX DJIEKTPOHHBIX yCTPOHCTB 00bekTa BT.

IIpoBecTH pa3padoTKy aJITOPUTMOB IOPAIKA peain3alun
OPraHU3aAlUMOHHON M HHCTPYMEHTAJIBHOMN YacTeil aTTeCTAllMOHHOI'0 KOHTPOJI.



Hcnonb3ys marepuas, MpeACTaBICHHBIN IL.II. 3.2. HACTOSAIIUX METOJAUYECKUX
peKOMeHaluii HeoO0XOAMMO MOATOTOBUTH W peajln30BaTb B BUJE aJTOPUTMOB
MOPSANOK  peanu3aldd  OpraHM3allMOHHOM U MHCTPYMEHTAJbHOW  4YacTeu
aTTECTAllMOHHOI'O KOHTPOJIA, IPU 3TOM IPHU peaau3aluyd UHCTPYMEHTAIbHON 4YacTH
B3ATh 3a OCHOBY CXEMY U3MEPEHUS PEAIbHOTO 3aTyXaHHUsl B JIMHUMU.

O¢opMuTh 0TUYET O BHINOJHEHUN MPAKTHYECKON padoThl. B oTuere
0TO0pPa3uTh:
TEMY U LieJIb pabOThl, HOPAJOK €€ BBIIIOJIHEHMS;

AJITOPUTMBI pCaAJIU3allnA OpFaHHSaHHOHHOﬁ 141 I/IHCprMeHTaHBHOﬁ yacTeu
ATTCCTALITMOHHOI'O KOHTPOJIA;

I10 pe3yJjibTaTaM pa6OTBI CACJIaTh BBIBOJBI,
3alIUTUTDb OTYCT IO NPOACTIAHHOMY IIPAKTUUICCKOMY 3aHATHUILO.

IIpakTuyeckoe 3ansaTue Ne3

N3yunTh e U 321241 U CoAepPKaHNe IKCIUIYaTAIIHOHHOT0 KOHTPOoJst. [1pu
0TpabOTKe TEOPETUUECKOT0 MaTepuaia 0co00e BHUMAaHUE 00paTUTh Ha
TO, YTO HKCILTyaTaIllMOHHBIA KOHTPOJb 3amuiieHHocTd oT PIIOMUH nHa obObekTte
MPEIHA3HAYEH JJIs1 IPOBEPKHU BBINIOJHEHUS IPAaBUJ JKCIUTYaTallUd U TEXHUYECKOTO
COCTOSIHUSL KQXXJOI0 TEXHUYECKOrO0 CpPEICTBA M OLEHKH COOTBETCTBUSL TEKYIIETO
COCTOSIHUS 3allUIIEHHOCTH O0BEKTa W 3a()UKCHPOBAHHOTO TMPU ATTECTAITMOHHOM
KOHTPOIJIE.

DKCIUTyaTalMOHHBIN KOHTPOJIb COCTOUT W3 JIBYX YacCTEW: OPTaHU3ALMOHHOU U
WHCTPYMEHTAIIBHOU.

IIpoBecTn pa3padoTKy ajaropuTMa peaju3aniuu YKCILIyaTAlIMOHHOTO
KOHTPOJIA.

Hcnons3ys marepuas, NpeAcTaBICHHBIN IL.II. 3.3. HACTOSAIIUX METOJAUYECKUX
peKOMeHJauii HeoOXOJMMO TMOJATOTOBUTh W pEau30BaTh B BHJE aIrOpUTMa
MOPSAIOK peANTN3ALMHU IKCILTYaTalIMOHHOTO KOHTPOJIS.

O¢opmMuTh 0TUYET O BHINOJHEHUN MPAKTHYECKON padoThl. B oTuere
0TO0pa3uTh:

TEMY U LICJIb pa6OTI)I, MOpsAA0K €C BBIIIOJITHCHUS,

AJITOPHUTM pain3alvn SKCILTYyaTalluOHHOT O

KOHTPOJIAS 110 pE3yJibTaTaM pa6OTI>I CcacjiaTb BbIBOABI,
3alIUTUTDb OTYCT IO NPOACTIAaHHOMY HIIPAKTUICCKOMY 3aHATHUILO.

3ananue 00y4aeMbIM Ui CAMOCTOATEIbHOM Y4eOHOI padoThl IPH
MOATOTOBKE K NPAKTHYECKOMY 3aHATHIO:

3akpenuTh U YriayOuTh 3HaHUS, TIOJIyYEHHBIE Ha JICKIIUU, JIJI 3TOTO U3YUUTh
KOHCTEKT JIEKIIUN U PEKOMEHIYEMYIO JINTEPATYPY.



N3yuuTh METOIMYECKHE YKa3aHUS IPAKTUYECKOMY 3aHATHIO U MOJTOTOBUTH
OTYET MO NMPAKTHYECKOW paboTe COrIacHO TPEOOBAaHUSAM METOAMYECKUX YKa3aHUM.

Cnucok JJureparypbl, peKOMEHIyeMOil 115l CAMOCTOATEeIbHON padoThI:

KoMmmiekcHbI TEXHUYECKUM KOHTPOJIb A(DPEKTUBHOCTH Mep OE30MacHOCTH
CHUCTEM YMpaBJCHUS B OpraHax BHYTPEHHHUX Jel: y4eOHOe IMOocoOue sl BBICIIMX
yueoHbix 3aBenenniit MBJl Poccun. — Y. 2. [lpakTudeckue acneKkThl TEXHHUYECKOMN
pa3BeKu U KOMIUIEKCHOro TexHuueckoro koutpois / C.B. Ckpsuibs, H.C. XoxioB [u
np.]. — M.: I'opsauas nunus — Tenexom, 2006. — 205 c.

Texnuueckue cpencrBa M METOABI 3alUTHl WHOOpPMAIUU: YYEOHHK JUIs
CTyJIeHTOB BhIcIuX yueOHbIX 3aBenenuii / C.B. Ckpouib, A.A. lllenynanos [u np]. —
M.: Mamunoctpoenue, 2008. — 508 c.

308 KO.K. OcHOBBI METOMOJOTHN KOJIUYECTBEHHON OIEHKH 3((PEKTUBHOCTH
3amuThl UHGOPMAIMM B KOMIBIOTEPHBIX cuUcTeMax. - PoctoB-Ha-Jlony: U3a-Bo
CKHII BIII. 2006. - 274 c.

by3os I''A., Kanmuaun C.B., KonapateeB A.B. 3ammra ot yreuku uHdopmaimu
M0 TEXHUYECKUM KaHaslaM: yueOHoe nocooue. - M.: ['opsiuas nunus - Tenexom, 2005.
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Tema Ne 1 TEXHUYECKHUIN KOHTPOJIb DY®P®EKTUBHOCTH MEP
AU TBI UHOOPMAIINU
METO/bI UCIILITAHUIA

Bpems — 8 yacos
YUYEBHBIE BOIIPOCHI:

Hopsinoxk uzamepenust Hanpskenuss IIMUH (TI13 Ned).
IHopsinox u3mepennst HanpsizkeHHOCTH MoJst [IIMMU (T13 NeS).

COILEPKAHUE IPAKTUYECKOI'O 3AHATUSA

BBoanas yacthb

Coznanve HaJCXKHBIX CUCTeM obOecreueHus MH(POpMAIMOHHOM 0e30MacHOCTH
SBJISIETCS] KJTIOUEBBIM aCMIEKTOM IMPHU MPOSKTUPOBAHUU KOMILJIEKCHBIX CUCTEM 3aIUTHI
nHpopMaruu. ITO MOATBEPKAAET HEOOXOIUMOCTh OOIIECUCTEMHOr0 MOJAXO0Aa TPH
aHaJIM3€ PUCKOB U OIEHKE yrpo3 0e30MacCHOCTH, a TAKKE BBISBICHUU TEXHUYECKHUX
KAaHAJIOB yTEUKH HHGOPMAIMH U 00SCTICUCHHSI MX HAJEKHOM 3aIUTHI.

Kanan yreukn mHpOpManuu depe3 MOOOYHOE IIIEKTPOMATrHUTHOE W3IIyYCHHE
(ITDMU) sBasieTcss OMHUM M3 CaMBIX AKTyaJIbHBIX TEXHUYECKUX KAHAJIOB YTCUKH.
[Ipu 00paboTke MH(pOpMALUKU € TOMOIIBIO OCHOBHBIX TexHUYeckux cpeacts (OTCC)
Henz0exHOo Bo3HuKaeT [I9MU, Hecyiee B cebe nHGOPMATUBHBIN CUTHAIL.

Pabota no 3amure KaHajga yT€YKM MH(POPMALMHU OCYLIECTBISETCS HAa OCHOBE
HOPMATHBHBIX JIOKYMEHTOB PETYJISITOPOB, a Takxke (enepanpbHBIX 3aKOHOB. B HuUX
ONMMCAaHbl HE TOJBKO TpeOoBaHUS K UHGOOPMAIMOHHBIM CHUCTEMaM M HX
COCTaBJISIOIIUM, HO M METOJUKHU OIEHKH 3aIUIIEHHOCTH HHOOPMALIUH.



ConepxxaHue NpaKTHYECKOI0
3anaTuda 1. Onucanmne 0600pya1oBaHuS:
I[I9BM c yCcTaHOBJIEHHBIM PUKJIAIHBIM U CIIEHIHAIBHBIM IPOrPAMMHBIM
oOecrieueHnEM U BO3MOXXHOCTSIMU TIOJIKJTFOUCHHMSI K CeTH Internet

TpeOoBaHus 0€30MaCHOCTH:
Ilepeod nauanom évinonnenun:
N3yuuths 000pyaoBaHue u pabouee MeCTO.
HOquI/ITI) Pa3spCUICHUEC K BBIITOJTHCHUIO IPAKTHUYCCKOTO 3aHATHUA OT PYKOBOJUTECIIA
3aHATUHN WU 1abopaHTa.

Bo épemsa évinonnenusn:

YO6enuThcsi, U4TO HAa M3MEPUTENBHBIX MpHOOpax MEepeKIoYaTeI YCTaHOBJICHBI B
HCXOJHOM IIOJIOKCHHUH PYUYCK, HA MUHUMAJIBHOC HAIIPSKCHUC U MAKCUMAJILHBIC ITPCCIIbI
U3MEPEHHUSL.

Bxmrouars nuTaronue HamnpsKeHHs W COOpaHHBIE CXEMbl TOJBKO TOCTE pa3peuieHUs
PYKOBOJUTEISI 3aHATHH WK JIaOOpaHTa U MPEAYNPEKICHUS BCEX paOOTAIONINX.

[IpoBepsATh HATMUYUE MUTAIOIINX HAMPSHKECHUH U MPOBOJUTH U3MEPEHUS DIICKTPUIECKUX
BEJINYMH TOJBKO C MOMOIBIO COOTBETCTBYIOLIMX U3MEPHUTEIbHBIX IPUOOPOB, OAHOM PYKOH,
IIOCJIe YCTAaHOBKM Ha HHUX MAaKCHMaJIbHO OXKHAAEMOIo pe3ylbTaTa M poja H3MepseMoil
BCIIMYUHBI.

BHUMAHHUE!

He npukacaTbcs K OTKPBITBIM TOKOBEIYIIMM YacTsIM, TPOBOJIHUKAM, KJIIEeMMam
3aKrMaM, He 00JIOKauMBaThCs Ha MPUOOPHI, HE TIPUKAcaThCs K OarapesM, HE OTBJICKATHCS
OT W3MEpPEHHH, HE MPOW3BOJAUTH M3MEHEHHH B CXEME M HE OCTaBJATH Oe3 HaOIroAeHUs
1eMb, HAXOSIIYIOCS MO/ HAMIPSKECHUEM.

[Tpu pabote ¢ KaTylmKaMu UHAYKTUBHOCTU U KOH/IEHCATOPAMM HE TPOraTh X
COEJIMHUTENbHBIC TPOBOJIA, TAK KaK BCIEACTBUE PE30HAHCA MOTYT BO3HUKHYTh OOJIbIIINE
TOKH U HaNpsHKEHUE.

[Ipyu oOHapykeHUM HEUCHPABHOCTEH B  H3MEPUTEIBHBIX MNpHOOpax
HEME/UIEHHO OTKJIIOYUTh HCTOYHHUKM MHTAHHUS U JOJOXKHUTb 00 3TOM PYKOBOAMTEIIO
3aHATUHN WU TaOOpaHTYy.
I11. T1o OKOHYAHUM BBINOJHEHHUS:
JIONOKUTH PYKOBOJIUTEINIO 3aHATUI WK TaOOpaHTy O 3aBEpIICHUU pabdoT.
O6ecTounTh COOpPAHHBIE CXEMBI, pa300paTh UX (€CIU 3TO NPETYCMOTPEHO) U BBIKIIOYHUTD
KOHTPOJIbHO-U3MEPUTEIbHBIE TPUOOPHI.
[TpuBecTH B MOPSAI0K U claTh pabouee MeCTo JJAOOPaHTY, U AOJIOKUTH PYKOBOJIUTEIIO
3aHITUHU O coayve.

ITPU PABOTE 3AINIPEINIAETCA:

NPON3BOANTH CAMOCTOSATEIbHOE BKJIOYeHNEe ABTOMATOB 3a1UTHI, 3aMEHATh
NpeI0XPAHUTE/IN, YCTPAHATH HEUCTIPABHOCTH U MOBPEXK/IEHMSI;

NPOBOINTH KaKue-Iu00 NepeKIYeHns, COeINHEHUs1, He MPeAyCMOTPEeHHbIe
WHCTPYKIUSAAMMU 10 BBITOJHEHHUIO JJA00PATOPHBIX PadoT.

INIPU ABAPUUHBIX CUTYAIIUAX U HECYACTHBIX CJIYYAAX:

HCMCJICHHO OTK/IFOYUTDb aBTOMATHI 3allUThI, JOJIOXKHUTb PYKOBOAUTCIIIO 3aHATHN U

IEUCTBOBATh COTJIACHO €r0 VKA3aHUM;




IIPU TIOPAKEHHUH DJIEKTPUUECKUM TOKOM OKa3aTh NEPBYIO IOMOILIb B COOTBETCTBUH
MPUHATOW METOAUKON 10 MPUOBITUS Bpaya.

OTBETCTBEHHOCTD 3A HAPYIIEHUE
TPEBOBAHWUN FE3OITACHOCTM:

JUIa, HAPYIIUBIINE TPEOOBAHUS MHCTPYKIIUUA OTCTPAHSIOTCS OT BHITIOJTHEHUS
71a00paTOPHBIX PabOT U JOMYCKAIOTCS TOJIBKO MOCTE CAa4M 3a4eTa M0 MpaBUIaM U
Mepam 0e301MacHOCTH;
MIPU BBIBOJIE M3 CTPOSI IPHOOPOB M 000PYI0BaHUS 1a0OPATOPUH IO BUHE JIUIIA,
MIPOBOIMBIIIETO PAaOOTHI U B CiIyyae HapyIICHUSI TPEOOBAHUS UHCTPYKIIUU, OHU HECYT
MaTepuaIbHYI0 OTBETCTBEHHOCTh B COOTBETCTBUHU C JIEUCTBYIOIIUM
3aKOHOJATEILCTBOM PO.

3 MeToabl HCILITAHUMI

OO1mMMH MOJO0KEHUSAMHU, perilaMeHTUpyoIMMu pouecce uctbitanus CBT u
nepuepuitHbIX yCTPOICTB Ha cooTBeTcTBUE HOpMaM [IDOMUH, saastores [1]:

Ucnbrtanuss CBT u nepudepuilHpIX yCTpOMCTB Ha COOTBETCTBUE HOpPMAaM
I[ISOMUH npoBoaaT B COOTBETCTBUU C TpeOOBaHUAMH K 3(P(PEKTHUBHOCTH 3alUTHI
uH(pOpMalnK, periiaMeHTUPOBAaHHBIMU HOPMAaTUBHBIMH JIOKyMEHTAMHU.

CBT wucnsITeIBatoT B cocTaBe 0a30BOro KOMIUIEKTa M BceX NepuUepuitHbIX
YCTPOMCTB, MPEIyCMOTPEHHBIX  TEXHUYECKOW  gokymeHtanueini Ha  CBT.
[Tepudepuitapie ycTpoHcTBa HCIBITHIBAIOT COBMECTHO C 0a30BBIMH KOMILICKTAMH
CBT, ynosaerBopstomnmu Hopmam [IOMUH, ycranoBnenneim st CBT
KOHKPETHOTO KJ1acca.

Ecniu CBT wunu nepudepuilHoe yCTPOMCTBO, HCHBITHIBAEMOE COBMECTHO C
0a30BbiM KoMIUIEKTOM CBT, conepXuUT WMIAECHTHYHBIE TEXHUYECKUE CPEICTBA WIIU
UICHTUYHBIE MOAYJIU, TO IOIYCKAETCS MPOBOJIUTH UCTIBITAHUS MPU HATUYHUH XOTS ObI
OJIHOT'O TEXHUYECKOI'0 Cpe/ICTBA (MOJIYJIs) KaXKI0TO THUIIA.

[Ipyn ucnbiTaHussx nepudepuiHbIX YCTPOMCTB (KpoMe cepTU(HUKAIMOHHBIX)
J0IyCKaeTcsl MpUuMeHeHre uMuraropa 6asooro komiuiekta CBT npu ycinoBuu, 4to
UMUTATOP UMEET HJIEKTPUUECKHE XapaKTEPUCTUKH peaabHOro 0a30BOro KOMILJIEKTA B
4acTH BBICOKOYACTOTHBIX CHTHAJIOB W HMIICJJAHCOB M HEBJIMSET Ha IapaMeTphl
AIIEKTPOMAarHUTHON COBMECTUMOCTH.

3HayeHue HaIpsHKeHUs (HAIPsHKEHHOCTH T0JIsS) TOCTOPOHHUX PAJUONIOMEX HA
KOKJIOW 4YacTOT€ W3MEPEHHM, IOJYYEHHOE IIPU BBIKIOYEHHOM MCIBITYEMOM
yCTpOICTBE, JOHKHO ObITH HE MeHee yeM Ha 10 ab Hike HOPMUPYEMOTO 3HAYCHUS
Ha JaHHOM yacroTe. Jlomyckaercs MpPOBOAWUTH HM3MEpPEHHs IpH Oojee BBICOKOM
YPOBHE IIOCTOPOHHUX PAAUONIOMEX, €CJIM CYMMAapHOE 3HAYEHUE MOJIEH, CO34aBaEMbIX
HCIIBITYEMBIM YCTPOUCTBOM, U TOCTOPOHHUX PAJUONIOMEX HE MPEBBIIIAET HOPMBI.

[Ipy uCHBITaHUSX PACIIONOKEHUE U DIIEKTPUUECKOE COEAUHEHNE TEXHUYECKUX
CPEACTB, BXOJAIIMX B COCTaB MCHBITYEMOIO yCTPOWCTBA, JOJKHBI COOTBETCTBOBATH
YCIOBUSIM, TMPUBEACHHBIM B TexHHYeckodM pokymeHTaunmun Ha CBT. Ecom
pacroiokeHue TEXHUYECKUX CPEACTB U COEAMHMUTEIbHBIX KaOenell He yKa3zaHo, TO
BBIOMPAIOT TaKOE€, KOTOPOE COOTBETCTBYET THUIIOBOMY NMPUMEHEHUIO U MPU KOTOPOM
co3laBaemMble  HCHBITyeMbIM ycTpouictBoM [IOMHWH wumeror MakcumanbHOE
3HA4YCHHUE.



[Ipy wucCHBITAHMSAX JIOJDKHBI HUCIOJIB30BaThCS COEAMHUTENIbHBIE KalOenu,
TpeOOBaHMS K KOTOPBIM YyKa3aHbl B TEXHUYECKON nokyMeHTtauuu Ha CBT wnm
nepudepuitHoe ycTpoilcTBo. Eciu A0MyCTUMBI pa3ivyuHbIE [JIMHBI Kabeneu, To
BBIOMPAIOT TaKUeE, MPU KOTOPBIX CO3[IaBaeMble UCIBITYeMbIM ycTpoiictBom I[IOMUH
MMEIOT MaKCHUMalbHOE 3HadueHue. [Ipu uCHBITaHHUAX MOMYCKAeTCs NPUMEHATH
SKpAaHUPOBAHHBbIE WM ClenualnbHble kabenu s noxasienus [IOMHUH B Tex
Cly4dasix, KOrjJla 3TO yKa3aHO B TEXHUYECKOM JokymeHTanuu Ha [IOBM wunu
nepudepuitHoe ycTpOHCTBO.

W3nuirHe AvHHEBIE KaOenu CBOPAaYMBaIOT B BUJIE IUIOCKUX TETENb Pa3MEpOM
3040 cm npuOIU3UTENHHO B CEpPeIUHE Kabes.

Ecin wusmenenust pexuma paborel CBT (mepudepuitnoro yctpoiicTsa)
OKa3bIBAIOT BIMAHUE HA ypoBeHb [IDMUWH, To ucnbiTaHusi IPOBOJAT MPU PEKUME,
COOTBETCTBYIOILIEM MaKCUMaibHOMY ypoBHIO [IDMUH.

PacnomoxeHne  TEXHUYECKMX CPEACTB  HCHBITYEMOTO  YCTPOWCTBA M
COEJIMHUTENBHBIX Kabene, a Takxke pexuMbl padoTel CBT nomxkHBI OBITH YKa3aHbI B
MPOTOKOJIE UCTIBITAHUU.

3.1 llopsipok udmepenusi HanpsixeHus [IDMUH

[Ipn n3mepennn Hanpsokenusa [IDMUH pa3meps nomemenus 1 MpOBEACHHUS
MU3MEPEHUN JOJHKHBI OBITh TAKUMU, YTOOBI PACCTOSTHUE OT UCIBITYEMOTO YCTPOMCTBA
(BKIItOUask BCE TEXHUYECKUE CPENICTBA W COECIMHMUTENbHBIE Ka0enH, BXOMSIINUE B
COCTaB HCIBITYEMOT0 YCTPOWCTBA) A0 OCTAJIBbHBIX METAJUIMYECKUX MPEAMETOB U
TOKOHECYIIIUX OBEPXHOCTEH (KpoMe MeTauIMuecKoro ucra) 0bu10 He meHee 0,8 M.

W3mepeHus nmpoBOJAT B 3KPaHUPOBAHHOM MOMEHIEHUH. D()PEKTUBHOCTD €ro
HKpPaHUPOBAHUS U (PUIBTPALIMUA CETU DJIEKTPOIUTAHUS B MOMELIEHUM JIOJKHA OBITH
Takol, 4yToOBl oOecneuuBaTh BbINOJHEHHE TpeOoBaHuil m. 5. Ilpu BeIMoIHEHUM
TpeOOBaHMI M. 5 JOMyCKaeTcs NPOBEICHUE HCIBITAHUN B HEIKPAHUPOBAHHOM
ITIOMEILECHUH.

Pacnonoxxenne  anmapatypsl IIpM  U3MEPEHHM  HANPSDKCHUM — TOJIEH,
co3gaBaeMbix CBT u nepudepuiiHbIM yCTpOHCTBOM IOKa3aHO Ha puc. 1 u 2,
COOTBETCTBEHHO.

05m 0.8m

Pucynoxk 1 - Pacnionoxenne annapatypbl Ipy U3MEPEHUHN HAIIPSKEHUN
nosiei, cozgaBaembix CBT: 1 — cToir; 2 — BEpTUKAIBHO
PAacTON0KEHHBIN
METaJUIMYECKHM JIUCT; 3 — UCIIBITYEMOE YCTPONCTBO; 4 — MEKOJIOUHbIE COEIUHEHMUS;
5 — cereBble Kabenu; 6 — IIMHA 3a3eMJICHUS; 7 — IITENcebHas KOJIOJIKa; 8 —
DKBUBAJIEHT ceTH; 9 — m3mepurens [IDMUH
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PucyHnok 2 - PacnioniokeHue anmnaparypsl Ipu U3MEPEHUH HANPSKEHUI MOJIEH,
CO3/1aBaEMBbIX MEPUPEPUINHBIM YCTPOUCTBOM: | - CTOI; 2 - BEPTUKAIBHO
PacoJIOKEHHBIN METAITUYECKUM JIUCT; 3 - UCIIBITYEMOE YCTPOUCTBO;

4 - MexOJI0UHbIE COETMHEHNS; 5 - ceTeBOM Kabenb nepudepuitHoro ycTpoiicTna;

6 - mMHa 3a3C€MJICHHUA, 7 - DKBUBAJICHT CCTH, 8 - N3MCPHUTCIIb I10JIA

3.2 Ilopsainok u3MepeHnsi HANPSKEHHOCTH TOJISI

Jns  u3MepeHuss HaANpsDKEHHOCTH — 1mojsi, co3gaBaemoro CBT  wim
nepuepuitHpiIM  yCTPOMCTBOM,  HMCIOJIB3YIOTCSL  M3MEPUTEIbHBIE  IUJIOIMIAJIKH,
COOTBETCTBYIOIICH TpeOOBaHUSIM, pEriiaMeHTUPOBAHHBIM HOPMaTUBHBIMU
nokymeHTamu. McnpiTyeMoe yCTpOoHCTBO pa3MelaoT Ha TOBOPOTHOM 1uiatdopme Ha
BeIicoTe 0,8 M Hax METaJLTHIECKUM JINCTOM (HI/IC. 3)5
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Pucynoxk 3 - Pacnionoxenune anmaparypsl Ipy U3MEPEHUSIX HAIPSIKEHHOCTH ITOJIS
[IT9MUH, co3paBaeMbIX UCIIBITYEMBIM YCTPOUCTBOM: | - mOBOpOTHAs TuiatdopMma; 2 -
UCTIBITYEMOE YCTPOUCTBO; 3 - MEKOJIOUHBIE COSAMHEHUS;, 4 - TPAaHUIA UCTIBITYEMOTO
YCTPOMCTBA; 5 - METAJUIMYECKUN JTUCT; 6 - U3BMEPUTENIbHASI AaHTEHHA; 7 - U3MEPUTEIh
[IOMUH; D - makcuMaabHbIN pa3Mep UCTIBITYEMOIO YCTPOMCTBA; R -
M3MEPUTEIBHOE PACCTOSIHUE; A - MAKCUMaJIbHAs JJIMHA AHTCHHBI

IIpy »>TOM IUIOMIAAb MO HWCHBITYEMBIM YCTPOMCTBOM, MEXIy HUM H
U3MEPUTEIBLHON aHTEHHOW JOJDKHA OBITh TOKPHITA METATMYECKUMHU JIUCTaMHU.
Meramndeckue JUCThl JOJDKHBI BBICTYNIAaTh HE MEHEE 4eM Ha | M 3a rpaHully
UCIIBITYEMOI'O0 YCTPOMCTBAa C OJHOTO KOHIA M HE MeHee 4eM Ha | M 3a
M3MEPUTENBHYIO



aHTEHHY C JPYroro KOHIIA.

['paHuIly MCHBITYEMOIO YCTPOWCTBAa NpPEICTaBISIET BooOpakaeMas JIMHUA,
OINHKCHIBAIOUIAsl MPOCTYI0 TE€OMETPUUYECKYI0 (Urypy, 3aKiIoyvamllyr0o B cele
TEXHUYECKHUE CPEACTBA MCIBITYEMOI0 ycTpoiicTBa. Bce coenuHuTenbHble Kabenu
JOJKHBI ObITh BKJIFOUEHBI B MPEEIIbl 3TOM FreOMETPUUECKON (UTYPBHI.

[Ipn usmepenun HanpsbkeHHoctd noist [IDMUMH B monoce wactor ot 30 10
100 MI'y ucrionb3yr0T 3KBUBAJIEHT CETH.

CereBoli Ka0enb HUCHBITYEMOIO YCTpPOWMCTBA MPOKIAIBIBAIOT KpaT4alIlIuM

MyTEM BEPTHKAIbHO BHU3 BJIOJIb OCH BpAIICHHs IOBOPOTHOM MIAT(OPMBI.

4. 3anaHue AJ151 BbINIOJHEHUA NPAKTHYECKUX
paoot IIpakTnueckoe 3ansaTue Ne4d

N3yunts nopsanok uzmMepenus Hanpsbkenus [IIDMIH.

[ToAroTOBUTH U MPEACTaBUTH B BUAE aJITOPUTMA MOPSIOK U3MEPEHUS HAIPSHKEHUS
I[IOMHUH.

OdopMuUTh OTYET 10 NPOAETaHHON IPAKTUUECKON paboTe U NPEICTABUTH €T0

K 3alI1UTC.

IIpakTuyeckoe 3ausitue Ne$
N3yunth NOps10K U3MEPEHUS HAMIPS)KEHHOCTH MOJIS.
[ToaroToBUTH M MPEACTABUTH B BUJIE aJITOPUTMA MOPSIOK
U3MEPEHUS HAMPSHKEHHOCTH TOJISL.
OdopMUTh OTUET 10 TPOJICTAHHON MPAKTUIECKON padOTe U MPEICTABUTD €T0

K 3alllhTe.

5. HOPHHOK NMPOBECACHUS MPAKTUYIECCKOI0 3aHATHSA

IIpakTuyeckoe 3anaTne Ne4

1. I3yunTh NopsiaoK usMepenus Hanpsikeaus [I9MUH.

Oco0oe BHMMaHu€ OOpaTUTh HA TO, YTO IPU HU3MEPEHUH HANPSKEHUS
[IDOMUH pa3mepbl moMenieHus s TPOBEICHUS W3MEPEHUN JOKHBI OBITh
TaKUMH, 4YTOOBI PACCTOSIHUE OT UCIBITYEMOTO YCTpOMCTBa (BKJIIOYasi BCE
TEXHUYECKUE CpEIACTBA M COCJAUHUTEIbHbIE KaOeln, BXOJAIIUE B COCTaB
HCIIBITYEMOT'O0  YCTPOMCTBA) 10 OCTAIBHBIX METAUIMUYECKUX TPEAMETOB U
TOKOHECYILUX MTOBEPXHOCTEN (KpOME METAIIMYECKOro JincTa) Obuio He MeHee 0,8 M

IIpoBecTu pa3padoTKy aJIrOpuTMA U3MEPEHUS HANPAKEHHOCTH I0JIA.

Hcnonb3ysa maTepuall, MpeacTaBICHHBIN LI 3.1. HACTOAIMX METOAUYECKUX
peKoMeHaanui Heo0X0IUMO TOATOTOBUTH U PEATM30BaTh B BUJIE aJITOPUTMa
n3Mepenust Hanpsixenus [ISMIH.

O¢opMuTh 0THYET 0 BHINOJHEHUN MPAKTHYECKON padoThl. B oTuere

0TOOPA3UTh:

TEMY | I1eJIb paOOThI, MOPSIOK €€ BHIMOTHEHUS;



ANTOPUTM OTPAXKAIOLINN MOPSAAOK U3MEPEHUS HANPSHKEHUS
[I9MUH; no pe3ynpTaram pabOThI CENIaTh BBIBOBL; 3aIIUTUTh
OTYET IO MPOACTAHHOMY MPAKTUYECKOMY 3aHSTHIO.

IIpakTuyeckoe 3anaTue NeS

1. U3y4uTh NOpsiA0OK U3MePEeHUS HANPS)KEHHOCTH TOJIS.

Oco0oe BHHMMaHHE OOpaTHTh HAa TO, YTO JUISI U3MEPEHUS HAIpPSKEHHOCTH
noJist, cozpaBaemoro CBT mnu nepudepuitHpIM yCTpOHCTBOM, UCIOJB3YIOTCS
U3MEPUTEIIbHBIE IUTOLIAKHY, COOTBETCTBYIOIIEH TpeOOBaHHUSM,
pErjlaMeHTUPOBAaHHBIM HOPMATUBHBIMU JOKyMeHTaMu. lcrnbiTyemoe ycCTpoHCTBO
pa3MemialoT Ha MOBOPOTHOM miatgopme Ha BbicoTe 0,8 M HajJ MeETaNIMYECKUM
JIUCTOM.

IIpoBecTH pa3padoTKy aJropuTMa U3MepPeHHs HANPSAKEHHOCTH MOJIS.

Hcnonb3ys maTepual, IpeICTaBICHHbIN I.11. 3.2. HACTOSIIMX METOANYECKUX
peKoMeHaanui HeoO0X0IMMO OATOTOBUTh U PEATN30BaTh B BUJIE aIrOpUTMa
M3MEPEHHUSI HAPSYKEHHOCTH TOJIS.

O¢opMuTh 0TYET 0 BHINOJHCHUH MPAKTHYECKON padoTsl. B oTuere

0TO0pa3uTh:

TEMY U 1eJb pabOThl, HOPAIOK €€ BBIIIOJTHEHMUS;

QITOPUTM OTPAKAIOIIMI MOPSAAOK U3MEPEHUS HANIPSKEHHOCTH

10JIs1; 110 pe3yJIbTaTaM paboThl CAENaTh BBIBO/BL; 3alIUTUTh OTYET 110

MpOJIeTaHHOMY MPAKTUYECKOMY 3aHSATHUIO.

3ananue 00yuaeMbIM JJIS CAMOCTOATEIbHOI y4e0OHOI padoThl IPHU
NMOAr0TOBKE K MPAKTUYECKOMY 3aHATHIO:
3aKpenuTh U YIIIyOuTh 3HaHUS, TOTYYEHHBIE HA JIEKIIUH, JIJISI 3TOTO
M3YUYUTh KOHCIIEKT JICKIUA U PEKOMEHYEMYIO JTUTEPaATypy.
N3yunth METOAMYECKUE YyKa3aHHSI K MPAKTUYECKUM 3aHATHSAM U MOATOTOBUTH

OTYCT IIO IIPAKTHYICCKHUM pa60TaM COrjIaCHO MCTOAUYCCKHUM YKa3aHHAM.

Cnucok JJurepaTrypbl, peKOMEHAYeMOil 115l CAMOCTOATEIbHON padoThI:
TexHuueckue cpeacTBa U METOIBI 3alTUTHI UH(POPMAITUN: YIEOHUK IS
CTYJIEHTOB BhICIHX y4eOHbIX 3aBeaeHul / C.B. Cxkpouis, A.A. [llenymanos [u ap]. —

M.: Mamunoctpoenue, 2008. — 508 c.

OpraHu3aioHHO-TIPaBoOBOE obecreueHrne nHHOPMAIIMOHHON 0€30MacHOCTH:
y4eOHUK JIJIsl CTYJICHTOB, O0y4aromuxcs no cnenuanbHocTsm 10.05.07
«IIpotuBoaeiicTBue TexundeckuM paspenkam» u 10.05.03 «Mudopmanmonnas
0€30MacHOCTh aBTOMAaTU3UPOBAHHBIX CUCTEMY / MO penakuuen A.A. AnekcanapoBa
MLIL. CorueBa — M.: U3a-Bo MI'TY um. H.D. baymana, 2018. — 291 c.

MenbmrakoB F0.K. TeopeTnyeckre 0CHOBBI TEXHHUECKHX Pa3BeIOK: yaeOHOE
nocobue. — M.: Uzn-Bo MI'TY um. H.O. baymana, 2008. — 536 c.

MenbiakoB FO.K. OCHOBBI TEXHHUECKUX pa3Beaok: yueOHuk. — M.: I3n-Bo

MI'TY um. H.O. Baymana, 2011. - 478 c.



MenbiakoB FO.K. Buasl u cpeicTBa MTHOCTPaHHBIX TEXHUYECKUX PA3BEIOK:
yueOHuk. — M.: U3n-Bo MI'TY um. H.O. baymana, 2009. - 656 c.

HNudopmaTtuka: yueOHUK 1715 BhICHINX yueOHbIX 3aBenenuit MB/[ Poccun. — T.
Nupopmatuka: Konnenryansubsie ocHoBbl / C.B. Ckpsuib, H.C. XoxmoB [u ap.]. —
M.: Mapoceiika, 2008. — 464 c.

KoMrmniekcHbI TeXHUYECKU KOHTPOJb 3(P(HEKTUBHOCTH Mep 0e30MacHOCTH
CUCTEM YIpaBJICHUS B OpraHax BHYTPEHHHX JieJ: y4eOHOe MmocoOue s BBICIIMX
yueOHbIx 3aBenennii MBJI Poccun. — Y. 1. TeopeTudeckue OCHOBBI TEXHHYECKOMN
pa3BelKu U KOMIUIEKCHOTO TexHuueckoro koutpois / C.B. Ckpsuis, H.C. XoxioB [u
ap.]. — M.: I'opsiuast nunusa — Tenexkom, 2006. — 313 c.

308 KO.K. OcHOBBI METOM0OJOTHN KOJIUYECTBEHHON OIEHKH 3((PEKTUBHOCTH
3amuThl UHGOPMAIMK B KOMIIBIOTEPHBIX cuUcTeMax. - PoctoB-Ha-Jlony: U3a-Bo
CKHIL] BII. 2006. - 274 c.

by3os I'.A., Kanunun C.B., KonaparseB A.B. 3ammuTa ot yreuku nHGOpMaluu
10 TEXHUYECKUM KaHanaMm: yueOHoe nocodue. - M.: I'opsuas nunus - Tenekom, 2005.
-416 c.

CanoxkoB M.A. DnekTpoakyctuka. - M.: Cs3b. 1978.

XopeB A.A. Texuuueckas 3amura UHPOpMalMu: ydeOHOe Mocodue it
cTyneHToB By30B: B 3 T. — T. 1. Texuuueckue kaHaiabl yreuku uHpopmaruu / A.A.
Xopes; nox pex. FO.H. Jlapyxuna. — M.: HIIL[ «Ananutukay, 2008. — 436 c.

Menbmakos 1O. K. 3amura 00beKTOB 1 MH(DOpPMALUU OT TEXHUYECKUX
cpencts pa3peaku. M.: Pocculick. roc. ryManut. yH-T, 2002.

KoMmnekcHbli TeXHUYECKUd KOHTPOJIb 3(P(HEKTUBHOCTH Mep 0€30MacHOCTH
CUCTEM YIpaBJICHHUS B OopraHax BHYTPEHHHX JieJl: y4eOHOe MocoOue s BBICIIMX
yueOHbIx 3aBenennii MBJI Poccun. — Y. 2. I[lpakTudeckue acneKThl TEXHHYECKOMN
pa3BelKu U KOMIUIEKCHOTO TexHuueckoro koutpois / C.B. Ckpsuis, H.C. XoxioB [u
ap.]. — M.: I'opsiuast nunusa — Tenexkom, 2006. — 205 c.

MeTonpl 3amUTHl aKyCTUYECKOW pedeBol uHOOpPMAIMU OT YTEUKH II0
texuuueckuM kaHanam. / B.I'. T'epacumenko, FO.H. JlaBpyxun, B.1. Tynora. — M.:
PIHUDB «®akem», 2008. — 258 c.

NmxeHnepHo-TeXHUYECKass 3amura wuHpopManuu: yded. mocodume st
CTYJCHTOB, OOYYAIOIIUXCSA 110 CIEIUATBHOCTSM B 00J1. nHGOpM. 6e30omacHocTu / A.A.
TopokuH. - M.: I'enuoc APB, 2005. - 960 c.

MeTtoauyeckasi pa3pad0oTKa MOAroTOBJEHA JOLEHTOM Kadeapbl OPraHu3auuu u
TEeXHOJIOTHH 3aAIMThI MHPOpMaALMH, KAHAUAATOM TeXHUYECKUX HAYK, JOLEHTOM
B.E. PaukoBbIM



Tema Ne 2 TEXHUYECKHUIN KOHTPOJIb DY®P®EKTUBHOCTH MEP
AU TBI UHOOPMAIINU
KoHTpoJ1b 3alHIIIEHHOCTH BbIICJCHHBIX MOMEIEHHH OT YTeYKH
aKyCTH4YeCKOH peyeBoil HHGOpMaLHHU

Bpems — 6 yacos
YUYEBHBIE BOIIPOCHI:

IHopsaok usmepenus Hanpskenust IIMUH (113 Ne6).
IHopsinok usmepenus HanpsizkeHHOCTH moJs IIDIMMU (I3 Ne7).

COAEPKAHMUE ITPAKTUYECKOI'O 3AHATUA

BBoanas yacthb

TexHuueckuii  KOHTPOJIb aKyCTHYECKOM  3alllMIIEHHOCTH  BBIJEICHHOTO
MIOMEIIEHUSI MPOBOAUTCSA B LEJISIX JAOKYMEHTAJIbHOIO MOATBEPKIACHUS pPEATbHOM
BO3MOXKHOCTH YTEYKH (WJIM €€ OTCYTCTBHUSI) aKyCTHYeCKoW uH(opMmanuu u3
MIPOBEPSIEMOT0 IMOMEIIEHUs B paboueM pexxkume [ 14].

TexHu4Yecknii KOHTPOJIb MPOBOJUTCS OTHOCUTEIBHO MECT BO3MOXHOIO
pa3MenieHus anmnapaTypsl pa3BeiKu:

HOCHMMOW — Ha IPaHULE KOHTPOJINUPYEMOM 30HBI;

BO3MMOM — B MECTaX BO3MOKHOT'0 HAXOXJCHUS anmnapaTypbl pa3BeIKu
(CTOSTHKM aBTOMOOWIIEH, COCETHUE 37]aHUS UJIU COOPY>KEHHUS).

KoHntpons  3amuiieHHocTH  OT  cliydyallHOro  (HempeaHaMEepPEeHHOIO)
MPOCTYIIUBAHUS TPOBOJIUTCS OTHOCUTEIBHO MECT BO3MOKHOTO TIPEObIBAHUS JIUII, HE
JOMYIIEHHBIX K KOH(UICHIINATBHON MH(OpMALIUH.



ConepxxaHue NpaKTHYECKOI0
3anaTuda 1. Onucanmne 0600pya1oBaHuS:
I[I9BM c yCcTaHOBJIEHHBIM PUKJIAIHBIM U CIIEHIHAIBHBIM IPOrPAMMHBIM
oOecrieueHnEM U BO3MOXXHOCTSIMU TIOJIKJTFOUCHHMSI K CeTH Internet

TpeOoBaHus 0€30MaCHOCTH:
Ilepeod nauanom évinonnenun:
N3yuuths 000pyaoBaHue u pabouee MeCTO.
HOquI/ITI) Pa3spCUICHUEC K BBIITOJTHCHUIO IPAKTHUYCCKOTO 3aHATHUA OT PYKOBOJUTECIIA
3aHATUHN WU 1abopaHTa.

Bo épemsa évinonnenusn:

YO6enuThcsi, U4TO HAa M3MEPUTENBHBIX MpHOOpax MEepeKIoYaTeI YCTaHOBJICHBI B
HCXOJHOM IIOJIOKCHHUH PYUYCK, HA MUHUMAJIBHOC HAIIPSKCHUC U MAKCUMAJILHBIC ITPCCIIbI
U3MEPEHHUSL.

Bxmrouars nuTaronue HamnpsKeHHs W COOpaHHBIE CXEMbl TOJBKO TOCTE pa3peuieHUs
PYKOBOJUTEISI 3aHATHH WK JIaOOpaHTa U MPEAYNPEKICHUS BCEX paOOTAIONINX.

[IpoBepsATh HATMUYUE MUTAIOIINX HAMPSHKECHUH U MPOBOJUTH U3MEPEHUS DIICKTPUIECKUX
BEJINYMH TOJBKO C MOMOIBIO COOTBETCTBYIOLIMX U3MEPHUTEIbHBIX IPUOOPOB, OAHOM PYKOH,
IIOCJIe YCTAaHOBKM Ha HHUX MAaKCHMaJIbHO OXKHAAEMOIo pe3ylbTaTa M poja H3MepseMoil
BCIIMYUHBI.

BHUMAHHUE!

He npukacaTbcs K OTKPBITBIM TOKOBEIYIIMM YacTsIM, TPOBOJIHUKAM, KJIIEeMMam
3aKrMaM, He 00JIOKauMBaThCs Ha MPUOOPHI, HE TIPUKAcaThCs K OarapesM, HE OTBJICKATHCS
OT W3MEpPEHHH, HE MPOW3BOJAUTH M3MEHEHHH B CXEME M HE OCTaBJATH Oe3 HaOIroAeHUs
1eMb, HAXOSIIYIOCS MO/ HAMIPSKECHUEM.

[Tpu pabote ¢ KaTylmKaMu UHAYKTUBHOCTU U KOH/IEHCATOPAMM HE TPOraTh X
COEJIMHUTENbHBIC TPOBOJIA, TAK KaK BCIEACTBUE PE30HAHCA MOTYT BO3HUKHYTh OOJIbIIINE
TOKH U HaNpsHKEHUE.

[Ipyu oOHapykeHUM HEUCHPABHOCTEH B  H3MEPUTEIBHBIX MNpHOOpax
HEME/UIEHHO OTKJIIOYUTh HCTOYHHUKM MHTAHHUS U JOJOXKHUTb 00 3TOM PYKOBOAMTEIIO
3aHATUHN WU TaOOpaHTYy.
I11. T1o OKOHYAHUM BBINOJHEHHUS:
JIONOKUTH PYKOBOJIUTEINIO 3aHATUI WK TaOOpaHTy O 3aBEpIICHUU pabdoT.
O6ecTounTh COOpPAHHBIE CXEMBI, pa300paTh UX (€CIU 3TO NPETYCMOTPEHO) U BBIKIIOYHUTD
KOHTPOJIbHO-U3MEPUTEIbHBIE TPUOOPHI.
[TpuBecTH B MOPSAI0K U claTh pabouee MeCTo JJAOOPaHTY, U AOJIOKUTH PYKOBOJIUTEIIO
3aHITUHU O coayve.

ITPU PABOTE 3AINIPEINIAETCA:

NPON3BOANTH CAMOCTOSATEIbHOE BKJIOYeHNEe ABTOMATOB 3a1UTHI, 3aMEHATh
NpeI0XPAHUTE/IN, YCTPAHATH HEUCTIPABHOCTH U MOBPEXK/IEHMSI;

NPOBOINTH KaKue-Iu00 NepeKIYeHns, COeINHEHUs1, He MPeAyCMOTPEeHHbIe
WHCTPYKIUSAAMMU 10 BBITOJHEHHUIO JJA00PATOPHBIX PadoT.

INIPU ABAPUUHBIX CUTYAIIUAX U HECYACTHBIX CJIYYAAX:

HCMCJICHHO OTK/IFOYUTDb aBTOMATHI 3allUThI, JOJIOXKHUTb PYKOBOAUTCIIIO 3aHATHN U

IEUCTBOBATh COTJIACHO €r0 VKA3aHUM;




IIPU TIOPAKEHHUH DJIEKTPUUECKUM TOKOM OKa3aTh NEPBYIO IOMOILIb B COOTBETCTBUH
MPUHATOW METOAUKON 10 MPUOBITUS Bpaya.

OTBETCTBEHHOCTD 3A HAPYIIEHUE
TPEBOBAHWUN FE3OITACHOCTM:

JUIa, HAPYIIUBIINE TPEOOBAHUS MHCTPYKIIUUA OTCTPAHSIOTCS OT BHITIOJTHEHUS
71a00paTOPHBIX PabOT U JOMYCKAIOTCS TOJIBKO MOCTE CAa4M 3a4eTa M0 MpaBUIaM U
Mepam 0e301MacHOCTH;
MIPU BBIBOJIE M3 CTPOSI IPHOOPOB M 000PYI0BaHUS 1a0OPATOPUH IO BUHE JIUIIA,
MIPOBOIMBIIIETO PAaOOTHI U B CiIyyae HapyIICHUSI TPEOOBAHUS UHCTPYKIIUU, OHU HECYT
MaTepuaIbHYI0 OTBETCTBEHHOCTh B COOTBETCTBUHU C JIEUCTBYIOIIUM
3aKOHOJATEILCTBOM PO.

3 KoHTpO/Ib 3alIMINEHHOCTH BBIICJICHHBIX NMOMEIIEHHH OT YTEYKH
aKyCTH4YeCKOM peyeBoil HHPOpMALNH

3.1 Ouenka MeponpusiTuii N0 HH(POPMALUOHHOM 3ALUTE OMEIICHUH

[Ipn oueHke MeponpusTHii MO HMHPOPMALKUOHHON 3allUTEe MOMEIICHU
VUHUTBIBAIOTCS  CIIEAYIOUIME BO3MOXKHBIE TEXHUYECKHE KaHalbl YTE€YKH WM
HapyLIeHUs LeJI0CTHOCTU nHpopmanuu [7]:

aKyCTHUYECKOE M3JIy4CHHE PEUYEBOI0 CUTHAJA 110 BO3AYLIHON CPELE;

DJIEKTPUYECKUE CUTHAJIBL, BO3HHMKAIOLUIME B pe3yjbTare IpeoOpa3oBaHuUs
aKyCTUYECKUX CUTHAJIOB B 3JEKTPUYECKUE YCTpOMCTBaAMH, 00JIaJaloluMU
MUKPOQOHHBIM 3()(PEKTOM, U PacHpOCTPAHAIOIIMECS IO IPOBOIAHBIM JIMHHUAM,
BBIXO/SILIUM 32 IIPEAEIIbl KOHTPOIMPYEMOM 30HBI;

BUOpPALIMOHHBIE CHUTHANbl, BO3HMUKAIOIIME MOCPEACTBOM IpeoOpa3oBaHUs
aKyCTMUYECKHUX CHUTHAJIOB B KOJIEOAHUS YNPYTUX Cpell OrpakJaroUINX KOHCTPYKLUN
BBIJICJICHHBIX [IOMEILEHUI;

AIIEKTPOMArHUTHBIE U3JTyYEHUS CIIyYalHbIX HCTOYHHUKOB (ITapa3UTHBIX
Te€HEPATOPOB), MOAYJIUPOBAHHBIE 3BYKOBBIM CUTHAJIOM.

JInst yKa3aHHBIX TEXHUYECKUX KaHAJOB YTEUKH UHPOPMALIUU CYIIECTBYIOT
pa3nuYHbIe BUJIBI CPEJl PACIIPOCTPAHEHUS] CUTHAJIOB TaKUX KaK:

MPOBOJHBIE CETH: DJIEKTPUUYECKHUE, CUJIOBBIC, HU3KOBOJIbTHBIE (TelEePOHHBIE,
OXpaHHbIE, TIO’KapHbIe, PaAUOTpaHCIALM, Yacopukauus), cetu IBM (Butas mapa,
KOaKCHaJ, BOJIOKOHHO-ONTUYECKUE), KAOEIH CIIELCBS3Y;

MHXEHEPHbIE KOMMYHHKAIIMU: OTOIUIEHHE, BOAOIIPOBO/I, KaHAIM3AIUs, KOpoda
U TpyObl KaOeNbHBIX KOMMYHUKAIIN, CHIEI[MaIbHbIE IPOEMbI U OTBEPCTHUS B CTEHAX U
NEPEKPBITUSIX, BO3TyXOBObI IPUTOUYHBIE U BBITSIKHBIE;

AJIIEMEHTBI KOHCTPYKIUU 3[JaHUI: CTEHbI KalluTalbHbIE, IEPETOPOJIKH, OKHA
(pambl, cTekna), IBEPU U MEPETOPOAKHU, TOTOIKU;

BO3JyIIHAs cCpela, IO KOTOPOH pPACIpPOCTPAHSIOTCS 3JIEKTPOMATHUTHBIE
U3IIyYeHHUs] TEXHUYECKUX CpeACTB  (MOAYNSIUS  CIy4alHBIX  T'€HEPaTOpOB,
aKyCTORJIEKTPUYECKUE MPE0OPa30BaHUs, TOOOYHBIE 3JIEKTPOMATHUTHBIEC U3JIy4YEHUS,
NEPEN3IIyYeHUs 101 BO3ACHCTBUEM BHEIIHUX UCTOUHUKOB).

[Ipu npoBeieHNN KOHTPOJIS TPOBEPSIFOTCS CIEAYIOIINE NCXOIHBIE TAHHBIE U



JOKYMEHTAIHS:

TEXHUYECKOE 33/1aHHe Ha 00BEKT HHPOPMATH3AINH;

TEXHUYECKUHU NAcropT Ha 00BEKT MH(POPMATU3AINY;

MPUEMOCIaTOYHAs TOKYMEHTalUsI Ha 00bEKT MH(POPMATH3AlINY;

aKThl KATETOPUPOBAHUS BBIICIICHHBIX TOMEIICHUN U TEXHUYECKUX CPEJICTB U
CHCTEM,;

COCTaB TEXHUYECKUX CPEJICTB, PACIIOJIOKEHHBIX B BBIJICIICHHOM MTOMEIICHHH;

TUTaHBI Pa3MEIEHUS] OCHOBHBIX, BCTIOMOTATEIbHBIX TEXHHUECKUX CPEACTB U
CHUCTEM,;

COCTaB U CXEMbI pa3MeLICHHs CPEACTB 3aIlIUThl HH(DOpMALINH;

TJIaH KOHTPOJIMPYEMOU 30HBI IPEANPUATHS (YIPEKIACHUS);

CXEMBbI MPOKIAIKH JTMHHUH Mepeiaul TaHHBIX;

CXEMBbI U XapaKTEPUCTUKHU CUCTEM DJICKTPOTTUTAHUS U 3a3€MJICHHS O0BEKTa
uH(popMaTH3aLUY;

WHCTPYKIUH TI0 SKCIUTyaTaIliu CPEJICTB 3allUThl HH(OPMAITIH;

IpeINUCcCaHus Ha SKCIITyaTallui0 TEXHUYECKUX CPEJICTB U CUCTEM;

MPOTOKOJIBI CIICIUAIBHBIX UCCIIEIOBAaHUI TEXHUUECKHUX CPEJCTB U CUCTEM;

aKThI WJIA 3aKIIOYEHUS O CTICIIMAIbHON TPOBEPKE BBIICTICHHBIX MTOMEIICHUHN U
TEXHUUYECKUX CPECTB;

cepTUPUKATBl COOTBETCTBUS TpeOOBaHUSIM O€30MacHOCTH HH(pOpPMalMM Ha
CpeICTBa U CUCTEMBI 00paOOTKH M Tiepeaun HHPOPMAIINH, UCIIOIb3yEeMbIE CPEICTBA
3aIIUTHl HHPOPMAIIHH,

JTaHHBIE TI0 YPOBHIO MOJATOTOBKU KaJIpOB, 00ECTICUNBAIOIINX 3AIUTY
uHdopmanuy;

JaHHBIE O TEXHUYECKOM 00ECTIeUeHUH CPECTBAMHU KOHTPOJIS 3(P(EKTUBHOCTH
3alUThl THPOPMAIIUU B UX METPOJIOTUYECKON MOBEPKE;

HOPMAaTHBHASI U METOJINYECKAs IOKYMEHTAIIUS 110 3aluTe NHHOPMAIINH 1
KOHTPOJTIO €€ (D PEKTUBHOCTH.

TexHuueckuii KOHTPOJIb TMPOBOAUTCS IyTEM TEHEpAllMd B TOMEIICHUH
CHEIUATBHOTO TECTOBOTO 3BYKOBOT'O CHTHAaja 3aJaHHOTO YPOBHS, M3MEPEHUs €ro
YPOBHS 3a OTPaXIAIOIIEH KOHCTPYKIIMEW IIOMELICHUS B BO3AYIIHOW Cpele,
CTPOUTEIBHBIX  KOHCTPYKIIUSX H  TOKOMPOBOIANIMX  KOMMYHHKAIusax. [lo
pe3yibTaTaM M3MEPEHHUH TPOBOAUTCA pacyeT HOPMHUPYEMOIO  IOKa3aTelis
(cmoBecHOM pa300OpUMBOCTM pEYM) W CPABHMBACTCS pACYETHOE 3HAYEHUE C
JOIyCTUMBIM 3HAYCHHUEM.

3.2 UHCTPYMEHTAJbHBIN KOHTPOJIb AKYCTHYECKOM 3alllUIIEHHOCTH

NHCTpyMEHTAIBHBINA KOHTPOJIb aKyCTUYECKOU 3aIIMIIEHHOCTH BBIIEICHHBIX
MMOMENICHUN MPEIIOIIaracT:
N3mepenue ypoBHEN:
AKyCTHYECKOTO CUTHAaJa 3a MpeAeaaMyi MOMEICHHUS;
BUOPOAKYCTHUECKOTO CUTHAJA B CTPOUTEIHHBIX KOHCTPYKITUSX  HH)KEHEPHBIX
KOMMYHHUKALUSX;

ANEKTPUYECKUX CUTHAIOB B TOKOIIPOBOASAIIMX KOMMYHUKALUAX, UMEIOIINX
BBIXO/JI 32 IIPEAEIIBI KOHTPOIUPYEMOU 30HBI;



[IPOBEpKa HAINYUS NTapa3uTHON T'eHepaluu;
U3MEpEHHE MTapaMEeTPOB MPUMEHSAEMBIX CPEJCTB 3AIIUTHI (CUCTEMBI
AKTUBHOT'O aKyCTUYECKOTO 3alllyMJIEHUS U T. 11.);

Pacuer BbINOJIHEHNS] HOPM U OLICHKA 3aIlUILEHHOCTH.

OdopmieHne NpoTOKOJIOB IO pe3yJibTaTaM MPOBEACHHBIX TPOBEPOK.

[oAroTOBUTENBHOMY 3Tally COOTBETCTBYET KAUECTBEHHAs OLIEHKa BUOPO-U
3BYKOM3OJIALIMY TOMEIIEHHSI C LEJIbIO BhISIBJICHUS HAU00JIee YSA3BUMbBIX MECT C TOUKU
3peHus yTeuku pedyeBol wuHPopMauuu. OneHka JOJKHA COJEpKaTh aHaIu3
aApPXUTEKTYPHO-IJIAHUPOBOYHBIX M KOHCTPYKTHUBHBIX OCOOCHHOCTEH MOMEIEHUs,
YCTPOMCTBA €r0 OTPa)XAAOIINX KOHCTPYKLMM (CTEH, MepeKpbITUH, IBEpEil, OKOH) U
WH)XCHEPHO-TEXHUYECKUX CHUCTEM (CHCTEM BOJIO-U TEIUIOCHAOKEHUS, BEHTUJISALUM),
HEOJHOPOJIHOCTEH B OrpaXKIAIOIIMX KOHCTPYKIMAX. OOcienoBaHHI0 MOJJIEXAT
TaK)K€ KOHCTPYKTUBHBIE OCOOCHHOCTH 3JIEMEHTOB OT/IEIIKH.

Janee onpezensercs WM yTOYHSAETCS CTENEHb KOH(PUIEHIUAIBHOCTH pe4eBOi
uHpOpMallMd U COOTBETCTBUE €€ KaTeropuu OO0bEeKTa 3allMThl, a TaKxKe
COOTBETCTBYIOIIEE 3HAYEHHE HOPMHUPOBAHHOI'O IIOKA3aTels IPOTUBOJECUCTBHUS
peueBOl  pa3BelKe, PYKOBOACTBYSCh  KOTOPBIM  HEOOXOJUMO  MPOBOAMTH
WHCTPYMEHTAJIBHBIA KOHTPOJIb.

JIns  yTO4YHEHHsT yCIOBUM pEUYEBOM [JEATEIBHOCTH B KOHTPOJIUPYEMOM
IIOMEIIEHUN TPOBOJIUTCS CIIyXOBOM KOHTPOJIb 3BYKOM3OJISALMHA OrPAXKIAFOLIUX
KOHCTPYKIMH  MyTeM  MpociHylIMBaHUs 0€3  HMHCTPYMEHTAJbHBIX  CPEJCTB
AKyCTHYECKUX CHTHAJIOB M3 KOHTPOJMPYEMOrO IOMELICHHS. B KadecTBe Takux
CUTHAJIOB PEKOMEHIYETCS MCIOJIb30BAaTh 3allMCaHHYI0 €CTECTBEHHYK) pEUb
HOPMAJIbHOM TPOMKOCTH.

OneHnBarOTCs TPOCTPAHCTBEHHBIE COOTHOLICHHSI OIPAYKAAIOIINX KOHCTPYKIIMIA
IIOMEIICHUSI M  DJIEMEHTOB TEXHUYECKUX CHUCTEM OTHOCUTEIBHO T'PAHUIIBI
KOHTPOJIMPYEMOW 30HBI U IPUJIETalOIIUX K KOHTPOJUPYEMOM 30HE CTPOUTEIBHBIX
OOBEKTOB. OTH COOTHOUIEHHMS] HEOOXOAMMBI Ui HCIIOJIB30BAaHMS B pacyeTax
() PEKTUBHOCTH 3AIUTEHI.

OnpenenstoTcsi MecTa BO3MOXKHOTO CheMa HMH(POPMANUU  JTa3epPHBIMH
CpPEICTBAMHM W HANpPaBJICHHBIMM MHKPO(QOHAMH, a TaKKE€ TOYKH KOHTPOJSA s
ONPEJENICHHS XapaKTEPUCTUK 3TUX KaHAJIOB YT€YKH HHPOPMAaLIUU.

Jlns HampaBl€HHBIX MHUKPO(OHOB MECTO CbheMa HH(OpMAUUU HaXOIUTCS
HEIMOCPEACTBEHHO 3a OrpaKJarolled KOHCTPYKUMEH ITOMEIIEHHS, BUAUMOE H3-3a
IPaHULIBl KOHTPOJIMPYEMOM 30HBI. PaccTosiHMEe BO3MOXKHOIO ChemMa HH(pOpMaluu
ONpENENACTCS YYBCTBUTEJIBHOCTBIO  ammapaTypbl TEXHHYECKOM pPa3BEAKH W
YCTaHaBJIMBAETCS COTJIACHO JAHHBIX €€ MOJEIH.

Jl1g cpeAcTB J1a3epHOro cheMa MHPOPMAIMK KOHTPOJIb MOXKET MPOU3BOAUTHCS
KaK OpsIMBIM CIIOCOOOM, TaKk M KOCBEHHBIM. JlJIsI MpPUMEHEHHs MPSMOro crocoda
KOHTPOJISI He0OX0IMMO UMETh criennanbHblii umuTatop MK-usnydyenns. KocBeHHsli
croco® TmpeanonaraeT MOJy4YeHHE OLEHKU 10  pe3yjbTaTaM  HU3MEpeHus
BUOPO3aLIUIIIEHHOCTH OKOHHBIX CTEKOJI BBIJIEJIEHHOI'O MOMELIEHUS, BBIXOIAIINUX Ha
pasBenonacHele HampasieHus. OLiEHKa MPOBOAMUTCS KAK ISl HApY>KHBIX, TaK U JUIS
BHYTPEHHHUX CTEKOJ. /{151 BHYyTPEHHUX CTEKOJI OLICHKA HE 00s3aTeibHa, €CIIH MEXKITY
HapyXKHBIMU ¥ BHYTPEHHUMH CTEKJIAMHU HAXOJUTCS CBETO3AIUTHBIN MaTepua, 1udo



HapY>KHOE CTEKJIO MOKPBITO CHEUATBLHON CBETOOTPAKAIOIIECH IJIEHKOM.

Paccrosinue BO3MOXKHOTO cheMa HWHGOPMAIMU ONpenensieTcs MO JaHHBIM
MOJINId MH)KEHEPHO-TEXHUYECKOM pa3BelKU JUIsl HANpaBiCHWH, OJM3KUX K
HOpMabHBIM (£30°) 1O OTHOIICHWIO K TOBEPXHOCTH cTekia. Ecimu Kk okHam
BO3MOEH HEMOCPEICTBEHHBIN JOCTYN C HEOXPAHSEMOW TEPPUTOPUHU, TO I HUX
pa3BeONACHBIMU SIBJISIIOTCS] BCE HAIPABIICHMUS.

Korma mnomenieHue pacrosioKeHO B 3JaHUM BBICOKO W JJii MPOBEICHUS
KOHTPOJISL JIOCTYIl CHApYX U K HEMY 3aTPYJIHEH, TO MHCTPYMEHTAJIbHBIA KOHTPOJIb
MPOBOAUTCS. HA AHAJOTMYHOM OKHE, PACIOJIOKEHHOM HHUXE, HO MMEIOIIEeM
aHAJIOTUYHBIC YCJIOBHUSI PACIOJIOKEHUS MO 3alIyMJICHHOCTH (BBIXOSIIEM Ha Ty K€
CTOPOHY 3JIaHHS).

OneHka 3alMIIEHHOCTH AaKyCTHYecKoW MWHGOpMAalMu OT  CIIy4ailHOro
MPOCIYLIMBAHUS, HAlPUMEpP, B MPUEMHON YUPEXKACHUS, MPOBOAUTCS TOJIBKO IO
aKyCTUYECKOMY KaHamy.

3.2.1 HNHCTPpYMEHTAJIbHO-PACYETHBII METOJ ONpeHAeJeHUs] OTHOIIEHUM
«pedeBOil CMTHAJI / aKyCTHYeCKU (BUOPAIIMOHHBIN) LILyM))

NHCTpyMEHTAIBHBIA ~ KOHTPOJb  BBIIOJHEHUS HOPM  NPOTHUBOACHUCTBUS
aKyCTUUYECKON peueBOM pa3BelIKe OCHOBBIBAETCS HA HHCTPYMEHTAJIbHO-PACUETHOM
METOJIE  ONpEeiCHUsT OTHOUICHUM  «peuesou  cueHan /  aKyCmuyeckut
(subpayuonnvlil) wiymy (Hajiee - «cueHal/uiymy») B KOHTPOJIbHBIX TOYKAX B OKTABHBIX
MoJI0Cax €O cpenHereomerpuueckumu yacroramu 250, 500, 1000, 2000, 4000 I'm.
[TonyueHHbIE OTHOIIEHUS «CUTHAJ/IIyM» CPAaBHUBAIOTCS C HOPMHUPOBAHHBIMH, WM
MEPECYUTHIBAIOTCS B YHCJIOBYH) BEJIMYMHY T[OKa3aTesisl MPOTUBOACHCTBUS IS
CpaBHEHHUSI C HOPMHUPOBAHHBIM 3HAaYCHHEM. MeToauKa OpPUEHTHUPOBAaHA Ha
UCITO0JIb30BaHUE KOHTPOJIHHO-U3MEPUTEIILHON anmaparypbl OOIIEro MpUMEHEHHS.

Cllydyae TPUMEHEHHUS CIEIUAJIbHBIX aBTOMATU3WPOBAHHBIX KOMILICKCOB
KOHTPOJISI BBIIIOJIHEHHWSI HOPM IPOTUMBOJECUCTBUS AKyCTUUYECKOM PEYEBOU Pa3BEIKE
TEXHOJIOTHSI TIPOBEICHHS U 00pabOTKH PE3yIbTATOB BCEX U3MEPHUTEIBHBIX ONEPAIIHii
JI0JI’KHA IPUBOJUTHCS B 170:¢ AKCIUTY TALIMOHHOM JOKYMEHTAIINH.
ABTOMAaTH3UPOBAHHBIC KOMIUIEKCHI KOHTPOJIS JODKHBI OBITH CepTU(DHUIIMPOBAHBI B
YCTAHOBJICHHOM Topsiike. KOHTposiMpyeMbIM mapamMeTrpoM [JIsi HHUX SIBIISIETCS
CJIOBECHAsI pa300pUYUBOCTb PEYUH.

KaueCTBE TECTOBOro (KOHTPOJIBHOTO) CHUTHajda HEOOXOAMMO HCIOJIb30BATh
aKyCTUUECKUU IIyMOBOM CHTHajl C HOPMaJIbHBIM PACHPEACICHHUEM IIJIOTHOCTH
BEPOSTHOCTA MTHOBEHHBIX 3HAUEHUH B IIpeliesiax KakJ0M OKTABHOMU MOJIOCHI YaCTOT.
CoBpeMeHHBbIE TeHepaToOphl IIyMa CIIOCOOHBI U3JIy4aTh KOHTPOJIbHBIA CHUTHAI
OJIHOBPEMEHHO BO BCEX OKTaBHBIX IoJjocax (B mojoce yactot 175 ... 5600 I'r), mubo
MOCJIEJIOBATEILHO B KaXKJI0M OTIENIBbHO B3STOM mojoce. [is cokpalieHus: BpeMeHU
MPOBEICHUA  KOHTPOJII  PEKOMEHIYETCS  TIEeHEpUPOBaThb  TECTOBBIM  CHUTHAI
OJIHOBPEMEHHO BO BCEX OKTABHBIX MOJIOCAX.

[Ipy HHCTPYMEHTAJIIbBHOM KOHTPOJIE BBIMOJHEHUS HOPM MPOTUBOJACHCTBUS

aKyCTHUYECKOM peueBoil pa3Be/IKe JOMYCKAETCS TAKKE UCIIOIb30BaHUE



rapMOHHYCCKHUX (TOHaJ'IBHBIX) CHUT'HAJIOB CO CPECAHCTCOMECTPUICCKUMHA YaCTOTaMHU
OKTaBHBIX moJjioc. B aTom cJIy4dac B KOHTpOJIbHOﬁ TOYKC IIPOBOANUTCA HC MCHEC TPCX



U3MEPEHUN Ha 4acToTax fo = Af rae fo - CpeIHEreOMeTpUUeCKas 4acTOTa OKTaBHOM
MoJIOCHl 4acToT; Af — yacToTHas momnpaska, paBHas (10 ... 15)% ot fo. UToroBsiit
pe3yibTaT aKyCTUYeCKHX (BUOpPAlIMOHHBIX) H3MEPEHUN B KOHTPOJIBHBIX TOYKaX
HEO0OXOJIMMO HaXOAUTh ITyTEM YCPEAHEHUS PE3YJbTaTOB OTEIbHBIX U3MEPEHUH.

OnpeneneHue  YMCIOBBIX ~ 3HAYEHUUW  OTHOUIEHUM  «CUTHAN/IIyM» B
KOHTPOJIBHBIX TOYKaX HEOOXOJUMO MPOBOAUTH B NEPUOJAbl MHHUMAIbHOU
3alIyMJICHHOCTH MECT PEYEBOM  JIEATENBHOCTH (OTCYTCTBHME II€pCOHAaja B
MOMEIICHHUH, BBIKIIOUEHUE IIYMSIIEro TEXHUYECKOro o00py10BaHuM | T.11.). Jlydie
BCETO MPOBOJAUTH KOHTPOJIb B HOYHOE BPEMSI.

[IpoaomKUTENPHOCTh U3MEPEHHUSI YPOBHEW 3BYKOBOI'O [IABJIEHUS B KaXIOU
TOYKE BHIOMPAETCS B 3aBUCHUMOCTH OT MHTCHCHUBHOCTH TPAHCIIOPTHOTO MOTOKA, HO
Tak, 4ToOBI 3a BpeMsi He MeHee 60 c Mo ynuile Wid Jopore mpouuio He meree 20
TPAHCIIOPTHBIX €IUHMUII.

Jlnst  mpoBeAeHUsST ~ UMHCTPYMEHTAIbHOTO  KOHTPOJS MPU  OTCYTCTBUHU
aBTOMATU3UPOBAHHBIX KOMIUIEKCOB JOJDKHBI OBITh CO3/JaHbl IepefarIias Hu
MIpUEMHAs U3MEPUTEIILHBIE CUCTEMbI HA OCHOBE arllapaTypbl 0OIIETO IPUMECHEHUSI.
[lepenaromass HU3MEpUTENbHAST CHCTEMA PpPAa3MEIIAETCsI B KOHTPOJIHUPYEMOM
MOMEIIEHNUH, a IPUEMHAas
- B KOHTPOJIbHOM TOYKE.

[lepenaromias U3BMEPUTENbHASL CUCTEMA JO0JIKHA COAEPKATh!

reHepaTop LIyMa;

YCUJIMTENb MOIIHOCTH;

aKyCTUUECKUU U3JTy4yaTenb;

U3MEpPUTEIbHBIN MUKPO(]OH;

U3MEPUTEINH IIyMa (IIyMoMep);

M0JIOCOBBIE OKTaBHbIE (DUIIBTPHI CO CPEIHETEOMETPUUECKUMU YACTOTaAMU,
250, 500, 1000, 2000, 4000 I'm.

[Ipuemnast uamMepuTenbHas cUcTeMa JA0JIKHA BKJIIOUATh B CEO:

U3MEPUTETBHBIN MUKPO(DOH;

BUOPOIATUHK (aKCeIepOMETP);

U3MEpUTENh IITyMa U BUOpaIuii (ryMmomep);

M0JIOCOBBIC OKTaBHBIE (DUIILTPBI CO CPETHETEOMETPUUECKIUMHU YaCTOTaMU
250, 500, 1000, 2000, 4000 I'm.

BwmecTo mrymomMepa B M3MEpUTEITHHBIX KOMIUIEKCaX MOTYT OBITh UCIIOTh30BaHbI
CHEKTpaJbHbIE AHAIM3ATOPBI, a H3MEPUTENIbHBIA MHUKPOPOH MOXKET IMOOYEPEIHO
HCITIOJI30BATHCS B 00EMX CHCTEMaX.

3.2.2 BplOOp KOHTPOJBHBIX TOYEK M pa3MellleHHue 3JIeMEeHTOB
U3MePHUTEIbHBIX KOMILIEKCOB.

KOHTpOJIBHBIMM ~ TOYKaMH  SBJISAIOTCS  MeECTa  BO3MOXKHOW  YCTaHOBKH
aKyCTUYECKUX W BHOPAlMOHHBIX JaTYUKOB ammapaTypbl aKyCTHYECKOW peueBOn
pa3BEIKH, MECTA PACIIOJIOKEHHS OTPAKAOIIUX ITOBEPXHOCTEN J1a3€pHOI0 U3JIy4EHMUS,
MECTa HENPEAHAMEPEHHOIO0 NPOCIYIIMBAHHUS PEYM, B KOTOPBIX IPOU3BOISATCS
aKyCTHYECKHE U3MEPEHU.



[Ipy KOHTpOJIE BBINIOIHEHNS HOPM NPOTHUBOJIECUCTBUSA aKyCTUUECKOM PEYEBOMU
pa3BelKe C NPUMEHEHUEM MHUKPOPOHOB (B TOM 4YHCIE€ C [PUMEHEHHEM
HaIpaBJI€HHBIX MHUKPO(OHOB) KOHTPOJbHBIE TOYKM JOJKHBI BBIOMpAThCA Ha
pacctostHu 0,5 M OT BHEHWIHUX MOBEPXHOCTEH o0O0cCIeayeMol orpaxaaromniei
KOHCTPYKIIMH.

Cllyd4a€ HEOJHOPOJHOCTH  OIPAXKIAIONIECH KOHCTPYKLIUU  aKyCTHYECKHUE
U3MEPEHUSA BBINOJHAKOTCA OTACIBHO I KaKI0I'0 Y4acTKa, a pe3yJIbTaT IPUHUMACT-
Cs 10 HAaUXYALIEMY CIIy4aro.

IIpu npoBeaeHUM KOHTPOJISI BBINIOJHEHUS HOPM IPOTHUBOJCUCTBUS PEUYEBOU
pa3BelKke C NMPUMEHEHHEM BUOPOAKyCTHMUECKHUX CPEJICTB HEOOXOIMMO YUYUTHIBATH
TaKXXe JJIEMEHThl MHKEHEPHO-TEXHUYECKUX CHUCTEM, MOINMANAIOLNIUMX B aKyCTHYECKOE
I10JIE ICTOYHUKOB PEYEBBIX CUTHAJIOB.

Ecam rpanumnma KOHTpOJMPYEMOW 30HBI HMPOXOAUT MO  OTPaXKTAIOLINM
KOHCTPYKUMSM BBIJIEIEHHOTO IOMENIEHUS, TO KOHTPOJIbHBIE TOYKH JUisi BHUOpa-
LMOHHBIX U3MEPEHUI BBIOUPAIOTCS HenocpedcmeeHHo Ha BHEIIHUX 10 OTHOIICHHIO K
HMCTOYHUKY PEYEBOIO CHTHAJAa MOBEPXHOCTAX OrPAXKAAIUX KOHCTPYKUMii. B
Cllydya€ HEOAHOPOJHOM OrpaKJarolleld KOHCTPYKIMH BHOpAlMOHHBbIE W3MEpPEHUs
HEOOXOJMMO BBIMOJHATh OTIEIBHO JUISl KaXJOr0 y4yacTKa M JieJaTh OLEHKY IO
HauXyAlIeMy CIIyYalo.

Ecan depe3 rpaHully KOHTPOJIMPYEMOW 30HBI IIPOXOAAT KOMMYHMKALIMU
MH)XCHEPHO-TEXHUYECKUX CHUCTEM (Yallle BCero TpyObl TEIIO- U BOAO-CHAOKEHHUS),
TO  KOHTPOJbHBIE TOYKM JJIsi  BUOPALMOHHBIX  HW3MEPEHUH  BBIOMpaIOTCA
HEnocpeocmeenHo Ha TOBEPXHOCTHM J3THX DJJIEMEHTOB Ha PAacCTOSIHUM, HE
npesbimaromem 0,5 M 0T MecTa UX BXOJA U BBIXOJA.

BuOponatuuku (akcenepoMeTpbl) JOJDKHBI HMMETh IUIOTHBIM KOHTAKT C
ITOBEPXHOCTSAMH OTPAXKIAIOIINX KOHCTPYKUMU U C Pa3IMYHBIMA KOHCTPYKTHMBHBIMU
AIIEMEHTAMHU WHKEHEPHO-TEXHUYECKUX CHCTEM — IMPU KOHTPOJIE 3AIIUIIEHHOCTH OT
peUeBOil pa3BelKM C MCIOJb30BAaHMEM BHOPALMOHHBIX CPEJICTB U C IUIOCKOCTSAMHU
CTEKOJI OKOHHBIX MPOEMOB — IPHU KOHTPOJIE 3ALIUIIEHHOCTH OT PEYEBOU PA3BEIKH C
UCIIOJIBb30BaHUEM OITUKO-3JIEKTPOHHBIX CPEACTB Pa3BEIAKHU.

KOHTpOJIb  BBINOJHEHUS HOPM INPOTUBOACHCTBUS PpPEUYEBOM pas3BeAKE C
IPUMEHEHUEM OITHUKO-3JIEKTPOHHBIX CPEJICTB HEOOXOAMMO NPOBOAUTH MyTEM
BUOpPALIMOHHBIX U3MEPEHUM Ha PAa3IMYHBIX y4aCTKaxX MOJIOTHA OKOHHOTO OCTEKJICHHUS
II0 PEKOMEHJOBAaHHBIM CxeMaM. KOJIM4YecTBO KOHTPOJIBHBIX TOYEK B 3TOM Ciydae
ONpeneAeTCs Ha KaXKIOM IIOJIOTHE OCTEKJIEHUs ero miomaneso. [Ipu nBoiHOM
OCTEKJIEHUH 0€3 HCMOJb30BaHUS JKANMIO3W MEXIy CTeKIaMH BUOpalMOHHBIE
U3MEPEHUsI HEOOXOJMMO NPOBOAUTh KAaK Ha BHEIIHEM, TaK M Ha BHYTPEHHEM
OCTEKJICHHH.

MPOLIECCE UCTIBITAHUN U3MEPUTEIbHBI MUKPO(OH TOJIKEH OBITh PACHOJIOKEH
Ha CpedHEl BEPTUKAJIBHOM JIMHMM HA PACcCTOAHUMU OT | A0 2 M OT BHEIIHEHU
ITIOBEPXHOCTU HW3MEPSAEMOM OrpaXkJaroleld KOHCTPYKUMH WIM €€ YydacTKa H
HaIlpaBJIEH B CTOPOHY KOHCTPYKIIHMH.

Ecnn orpaxnaromass KOHCTPYKIUSI MUMEET BBICTyHArOIIME 3JIEMEHTHI ¢acana,

TO MUKPO(OH JTOJKEH OBITh pa3MeIlleH Ha PACCTOSHUM 1 M OT BEpTUKAIbHOU



IUTOCKOCTH, TIPOXOIAIIEH uepe3 HanOoiee BRICTYNAIOIIHE TOYKH 3TUX SJIEMEHTOB
dacama mocpearHe OrpaXkaaronieii KOHCTPYKITUH.



3anMIIeHHOCTh, peyeBor HHGOpPMALUM OT €€ IMepexBara MO AJIEKTPOHHO-
ONTUYECKOMY  KaHaJly  anmaparypod  TEXHUYECKOW  pa3BEIKUM  CUUTACTCS
o0ecrieueHHOM, €CiM 3HauYe€HHE KOHTPOJUPYEMOIO MapaMmeTpa, PacCUUTaHHOTO IO
pe3yiibTaTaM BUOPAIMOHHBIX HM3MEPEHUN Ha IMOJOTHaX OKOHHOI'O OCTEKJICHUS, HE
MPEBBIIIAET HOPMUPOBAHHOT'O 3HAYCHUS.

KoHTpoJibHBIE TOYKHM BO BpeMsi MPOBEICHUS KOHTPOJIS BBINOJHEHUS HOPM
MPOTUBOJICHCTBUS TIEPEXBATY PEUECBON MHPOPMAIIUHU 110 KaHAITY HEMPETHAMEPEHHOTO
MPOCTYIUBAHUS (32 CUET cIabol 3BYKOM3OJSIIIMM OTPAKIAIOIMINUX KOHCTPYKIIHH,
3BYKOBBIX KaHaJIOB CHUCTEM BEHTWISIMKA U KOHIUIMOHUPOBAHMS) BBIOMpAIOTCS Ha
paccrosiuu 0,5 M OT OTrpaKJalOIIMX KOHCTPYKIMK Ha BbicoTe 1,5 M OT momna c
BHEIIHEW CTOPOHBI BBIICJIEHHOT'O TOMEIICHUSL.

Ecnyu TexHOmormyeckue OKHA CHUCTEM BEHTWISILIMM W KOHIUIMOHUPOBAHUS
pPAacCMoJIOKEHBl HA TPAHUIIE KOHTPOJUPYEMOW 30HBI, TO KOHTPOJIMPYEMBIE TOYKH
BBIOMPAIOTCS HETIOCPEJCTBEHHO BO BXOJHBIX (BBIXOJHBIX) OTBEPCTHUSIX BO3IYXOBOJIOB
CHUCTEM BEHTWJIALIMU U KOHAULIIMOHUPOBAHUSL.

3.2.3 KaiiuOpoBKa nepegamuiero U3MepuTeJIbHOr0 KOMILJIEKCA

Ilepen mnpoBeAEHHEM WHCTPYMEHTAIBHBIX H3MEPEHUN I IOJYyYECHUs
JIOCTOBEPHBIX PE3yJIbTaTOB HEOOXOIUMO TIPOBECTU KaTUOPOBKY (TpaayHpOBKH)
NEepeaouIero  u3MepureabHoro Komiuiekca. CyTh KaaMOpOBKHM COCTOMT B
YCTQHOBJICHHUM COOTBETCTBHS MEXKAY ITOJIOKEHHMSIMHU OPraHOB  YIIPABJICHUS
reHepaTopa IIyMa COBMECTHO C YCWIHWTEIEM MOIIHOCTH M HWHTErPAIBHBIMHU
YPOBHSIMU 3BYKOBOro naBieHus Lk = Luw = 70 nb u Lk = Lu + 20 = 90 b,
CO37aBa€MbIMU AKYCTUYECKMM U3JydaTeJeM B CBOOOJHOM 3BYKOBOM TIIOJi€ Ha
paccTostHUM 1 M OT ero paboyero LEHTpa U3ITyUYECHHUS.

VpoBenb 3BykoBoro gamieHus 90 b co3maercs s mpEBBILICHUS
aKyCTHYECKOTo (BUOPAIIMOHHOI0) TECTOBOTO CHUTHAjlda B KOHTPOJIBHOW TOYKE HaJ
aKyCTUYEeCKUM (BUOPAIIMOHHBIM) IIIyMOM B 3TOM TOYKE HE MeHee yeM Ha 3 1b.

YpoBeHb 3BykoBOro JaBiieHusi 70 n1b MCHonap3yrOTCsA MPU UHCTPYMEHTAIBHOM
KOHTpoJIe pabo4yux IMOMEIEeHUH, OOOpYNOBAaHHBIX CHUCTEMAMH 3BYKOYCUJICHMS.
HomuHanbHblil BBIXOJHOM YPOBEHB 3BYKOBOI'O JABJICHUS CUCTEMBI 3BYKOYCHJICHUS
JNOJDKEH JIOCTHTaThCAd 34 CYET M3MEHEHHMS PACCTOSHUS MEXAY aKyCTHYECKUM
U3y4yaTesieM Mepearoiero U3MEPUTEIbHOTO KOMILJIEKCA U MUKPO(POHOM CHUCTEMBI
3BYKOYCHJICHUS.

[Ipn npoBeneHnu KanuOpPOBKU MEPEHAIOLIET0 W3MEPHUTEIBHOIO KOMILUIEKCA
AKyCTHYECKMI U3JIy4yaTellb YCTAaHABIMBAaeTCs Ha BbIcoTe 1,5 M oOT moma, a
U3MEpUTENBHBI MUKpO(GOH pacrmojiaraeTcsi Ha paboyed OCU aKyCTUYECKOIo
U3JTydaTesns Ha pacCTOSHUU 1 M OT ero paboyero ueHTpa.

Pexxum cBoOOMHOTO ToOJIA oObOecrmeunBaeTcsl MpPU YCIOBHM, KOTJa B 30HE
paauycoM 1,5 M OT aKyCTHMYeCKOro wH3iaydareiass W MHUKpO(]OHA, OTCYTCTBYIOT
OrpaXkJarolIe KOHCTPYKINH U NPEIMETHI HHTEPhEpa

3.24 Pa3memenue AKyCTHY€ECKOI0 u3Jy4daresis nepeaaniero
U3MEPHUTETBHOI0 KOMILJIEKCA



MecTo yCTaHOBKHM aKyCTHUYECKOTO M3JIy4aTelisd Mepelatolero N3MEpUTEIbLHOTO
KOMIUIEKCAa B KOHTPOJUPYEMOM IIOMEIIEHUH BHIOUPAETCS B 3aBUCHUMOCTH OT
OCOOCHHOCTEH peueBOi IEITEILHOCTH B JAHHOM MTOMEIIESHUH.

cilydae JIOKaJM3allid HCTOYHHMKA pPEYd B TpejesiaXx KOHKPETHOro pabodyero
MeCTa aKyCTHMYECKHWW U3JIy4yaTelb CIEAYyET YCTAaHABJIMBATHh HEIMOCPEACTBEHHO Ha
paboueM MecTe U OpPUEHTHUPOBaThH €ro IO OCH Ha KOHTPOJBHYIO TOYKY,
PaCIOI0KEHHY0 HOPMaIbHO K IJIOCKOCTH OIPAXKIAOIIENH KOHCTPYKIIUH.

Ecnu B peaenax pabodero nomenieHus MeCTO MCTOYHHUKA PEUYd KOHKPETHO HE
OTIPEJIEIICHO, TO aKyCTHUECKHUI M3TydaTeah He00X0IMMO pa3MeniaTh Ha BbicoTe 1.5 M
OT MOJIJAa M HAa PACCTOSHUU | M OT BEPTHUKAJIBbHOW MNOBEPXHOCTH OrPaXIArOIIEH
KOHCTpYKIuu. OCh W3Iy4yaTeNnsl OPUEHTHUPYETCS IO HOPMaId K 00CIemyemMoi
OTrpaXKJarollel KOHCTPYKIMU. AHAJIOTUYHBIE MpaBUia PACHPOCTPAHSIOTCS W Ha
cilydad 00CJeJ0BaHUs SJIEMEHTOB UHKEHEPHO-TEXHUUYECKUX CUCTEM.

Ecou o0Ocnenyemoil KOHCTpYKIMEH SIBASIETCS TIOJ WM TOTOJIOK, TO
aKyCTUUECKUU U3JTydyaTeslb YCTaHABIMBAETCS B IICHTPE MOMEIEHU Ha BbIcOTE 1,5 M
OT MOJla, U €ro HampaBJ€HUE H3IYUYCHHUS OPHUEHTUPYETCS IO HOPMAIM K IMOIY
(mOTOJIKY).

[Ipn KOHTpoOJiIe MOMEIIEHUH, O0OpPYJAOBAHHBIX CHUCTEMaMH 3BYKOYCHJICHUS,
aKyCTUUECKUU M3JIydaTesb Mepealoliero n3MEepUTEILHOTO KOMIUIEKCa HEOOX0AMMO
pasmeniath y MUKPO(OHHOrO BXOJ/la CHCTEMBbI Ha PACCTOSIHUU, 00ECIIEYMBAIOIIEM
HOMUHAJIBHBINA PEXXUM PabOThl CUCTEMBI 3BYKOYCHIICHHUS.

3.2.5 NU3mepeHne OTHOMICHUH «CUTHAJI/IIYM» B KOHTPOJIbHBIX TOYKAX MPH
HHCTPYMEHTAJILHOM KOHTpPOJie Ppadouynx mnoMelleHuil, He 000pPYA0BAHHBIX
CHCTEMOM 3BYKOYCHJICHUS

Ecnu 3amuimaemoe pabodee nomenieHrne He 000py10BaHO CUCTEMOMN
3BYKOYCHUJIEHUS, TO YCTAHOBJIEH CJIEAYIOIINI NOPSIOK U3MEPEHUSI OTHOILICHUI
«curHal/mrym». B akycTuyeckoii cuctemMe nepearoiiero u3MepUTeIbHOTO
KOMILIEKCA YCTaHOBJIMBAETCS ypoBeHb n3nyueHust 90 nb. [{ns kax ol BeIOpaHHOM
KOHTPOJIbBHOM TOYKH C UCIIOJIb30BAHUEM ITPUEMHOTO U3MEPUTEIIHBHOTO KOMILIEKCA B
KaXXJI0M OKTaBHOM MOJIOCE MPOBOJSTCA CIEIYIONINE U3MEPUTEIIbHBIE U PACUETHHIE
olnepaluu:

- MPU BBIKIIFOYEHHOM NEPEAAIONIEM H3MEPUTEIbHOM KOMIUIEKCE H3MEPHUTH
OKTaBHBIM YPOBEHb aKyCTUUYECKOTO (BUOpAMOHHOTO) 11yMa Luwi/Vui B 1b;

- BKJIIOYWTH MEPENAIOIINI NU3MEPUTEIbHBIA KOMIIEKC U U3MEPUTh OKTaBHBIN
CyMMapHbIil ypOBEeHb (CMeCh) AaKyCTHYECKOrO CHUTHajda M IIymMa L+wi WIH
BUOPALIMOHHOT'O CUTHAJIA U IyMa Vic+uy;

- paccuUTaTh OKTABHBIA YPOBEHb aKyCTHYECKOTO (BUOPAIIMOHHOTO) CUTHAJIA
Lc(Ve) mo dhopmynam:

Lei = L(c+m)i - Al,

Vei = I/(c+m)i - Al, )

rae Ai — B 1b, onpenensieTcs u3 crienuaabHON TaOIUIIBL.



paccUYMTaTh OKTABHOE OTHOIIICHUE «aKyCTUYECKUN (BUOPAIIMOHHBIN)
curHan/mym» Ei B 1b o popmynam:
Ei=Lei— Lui — 20,

(2
Ei=Vei—Vuii—20. )

3.2.6 U3mepeHne OTHOMICHUH «CUTHAJI/IIYM» B KOHTPOJILHBIX TOYKAX MPH
HHCTPYMEHTAJTbHOM  KOHTpOJie Ppado4yux MNOMelleHHui, 000pPyI0BaHHBIX
CHCTEMOM 3BYKOYCHJICHUS.

[Ipy MHCTpYMEHTAIbHOM KOHTpOJie pabouMx MOMeIleHUuH, 000pyAOBaHHBIX
CUCTEMOM 3BYKOYCHWJIEHUS, U3MEPEHUE OTHOIICHUN «CUTHAJ/IIyM» IMPOU3BOIAUTCS B
TOM K€ MOCJIEI0BATEIBHOCTH, YTO U JUIsl IOMELIECHHUM, HE 000pyI0BaHHBIX CUCTEMON
3BYKOYCHWJIEHUS, C TOM JIMIIb PA3HULIEH, YTO yCTAHABIMBAEMbI YPOBEHDb W3IIYyUYECHUS
aKycThuueckon cucremnl coctaBiusier 70 nb, a cam H3MEpUTENBHBIA KOMILIEKCE
pa3Meraercs ee nepea MUKpo(pOHOM CUCTEMBI 3BYKOYCHIICHHUS.

[TorpemHocTh U3MEPEHNN TOJKHA OLIEHUBATHCS CTATUCTUYECKUMU METOIAMM.
IToBTOpsIEMOCTh PE3YIBTATOB JOJKHA COOTBETCTBOBATh JIAHHBIM, IPUBEICHHBIM B
HOPMAaTUBHBIX JOKYMEHTAX.

Pe3ynbTathl HMHCTPYMEHTAIBHOIO KOHTPOJI JOJDKHBI OBITh  O(OpPMIIEHBI
IPOTOKOJIOM, a TaKXe PEKOMEHAALUAMU U NPEUIOKEHUSIMH 10 OOECIEeUEHUIO
BBINOJIHEHUSL HOPM IIPOTUBOJICUCTBHS aKyCTUYECKON PEYEBOU pa3BEIKE.

IIPOLIECCE KOHTPOJS TEXHUYECKUX CPEICTB M CUCTEM Ha COOTBETCTBHE
YCTAHOBJICHHBIM HOpMaM Ha [apamMerppl B pPEYEBOM JMAaNa30HE YacToT
OCYILIECTBIISIETCA:

- ompeaenenue wmect paszMmemenuss OTCC u BTCC (¢ npuBs3koil K
MOMEMICHHUSIM, B KOTOPBIX OHHM YCTAaHOBJIEHBI) OTHOCHTEIBHO TpacC NPOKIIAIKH
MHOOPMAIIMOHHBIX M HEUH(OPMAIMOHHBIX LEMEW, BBIXOAAMIMX 33 MPEIeibl
KOHTPOJIMPYEMOU TEPPUTOPHH;

- IPOBEpPKa HAJIM4Ms MTPOBEICHHUS cIENITpoBepoK u crienuccnenoBanuii OTCC
BTCC, a Tak>xe BbIIIOJIHEHUS TPEOOBaHUM MPENUCAHUNA Ha SKCILTyaTalIo ATUX
CPEACTB;

- IPOBEPKA HAIMYUS U MPABUIBHOCTH YCTAaHOBKU CEPTUPUIIMPOBAHHBIX
CPEICTB 3aIMThl HHPOPMAIIMH 110 CIA00TOUYHBIM U CHIIBHOTOUHBIM LIETISIM;

- IpOBEpKa MPaBUJIBHOCTH IPOKIAAKH (JOIYCTUMBIE BEJIWYUHBI Pa3HOCA)
MHPOPMALIMOHHBIX M HEMH()POPMAIMOHHBIX  TOKONPOBOASIIMX  Lened u
KOMMYHUKaIMi B cooTBeTcTBHH ¢ TpeboBanusimu CTP.

OnacHbIMH W TOIJISKAUUMH 005S3aT€IbHOMY KOHTPOJIIO SIBJISIFOTCS BCE
TOKOIIPOBOJSALIME KOMMYHHMKAallUM W TIOCTOPOHHHME IPOBOJHUKH (CETH CBA3U H
nepefayd  JaHHBIX,  JJEKTPONMTAHMs,  3a3€MJICHUSA,  IT0XKApPHO-OXPAHHOMU
CUTHAJIM3AlMKY, YacopuKauuu, paguopuKaluK, WHXEHEPHbIE KOMMYHHKAIUU:
BOJONIPOBO/I, OTOILJIEHUE U T. I1.), UMEIOLIME BbIXOJ 3a rpanuily K3.

IIpn OTCYTCTBUM NPEANIMCAHUN HA DKCIUTYaTalMI0 U 3aKJIFOYEHUHN O CllelHallb-
HOM MpOBEpKE TEXHUUYECKUX CPEJICTB aTTecTalys 00beKTa MPUOCTaHABIUBACTCS 0
BBITIOJIHEHHSI HEOOXOUMBIX MEPOTPUSITHIA.



[IpoBepka MpOU3BOAUTCA Ha OCHOBE CIICTYIONTUX TOKYMEHTOB, BXOSIINX B
nacrnopt 00bexTa HHGOPMATH3AIUH:
- IUTaH KOHTPOJIUPYEMOM 30HBI MPEATPUATHS (YUPEIKICHUSA);



COCTaB TEXHUYECKHUX CPEJICTB, PACIIOJIOKEHHBIX B BbIJICIICHHOM MOMEIICHHH;

IUTaHBI Pa3MEILEHUS OCHOBHBIX U BCIIOMOTaTEIbHBIX TEXHUYECKUX CPEACTB U
CUCTEM B IIOMEILICHNY;

CXEMbI NPOKIIAJIKU JTMHUM Iepeiauyl TaHHBIX (c1a00TOUHbIE ceTU: TenedoH,
MOKapHO-OXpaHHAas CUTHANM3ALWs, YacopuKalus, paguoPpuKanus 1 p.);

CXEMBbI U XapaKTEPUCTUKHU CUCTEM DJIEKTPONUTAHUS U 3a3€MJICHUS O0BEKTa
uH(pOpMaTH3ALIUH.

[IpoBepka mpoBOAWTCA B [JBa 3Tama: CHa4yajJa MPOU3BOJUTCSA OLEHKA
npaBWIbHOCTH BbINoJIHEHUs TpeboBanuii CTP mo cxemam, 3aTteM mpoBepsieTcs
COOTBETCTBHE CXEM PEAIBHOMY Pa3MEIICHHUIO TEXHUYECKUX CPEACTB U NPOKIIAIKE
JIMHUM.

KOHTpOt0 TEXHUYECKUX CpPEACTB M CHCTEM C LENbI0 YCTAHOBJICHUS HUX
COOTBETCTBMSI HOpPMAaM Ha [apaMeTpbl B  pPEYEBOM  JIMANA30HE  4acTOT
[IPEeLyCMaTPUBAET CIEAYIOIINE TEXHUYECKUE MEPOITPUATH:

MHCTPYMEHTAJIbHAs MTPOBEPKA YPOBHS aKyCTORJIEKTPUUECKUX MPEe0Opa3OBaAHUIA
B BTCC, noak/IF0OYEHHBIX K CETAM M JIMHUSIM, UMEIOIINM BbIXOJ] 3a rpanuity K3;

uHcTpyMeHTalbHasd npoBepka B OTCC Hanuuus napa3suTHOW reHeparuu 1
HABOJIOK B JIMHUH JIEKTPOTTUTAHUS.

[TpoBepka napasuTHON reHepaluy IPOU3BOAUTCS TOJIBKO Ha BBISIBJICHUE (paKTa
HAJIMYUS WIH OTCYTCTBUS. B KauecTBe H3MEPUTEIbHBIX MPUOOPOB MPUMEHSIOTCA
aHanuzaTop coektp u ocmwuiorpad. Hamuume wmoxpynsiuuu mnpoBepsieTcs 1O
M3MEHEHUIO YPOBHS WM U3MEHEHUIO (DOPMBI CUTHANA SJIEKTPOMArHUTHOTO TOJISL.

B cnydae BBISIBIIEHHS Hadu4usl Napa3sUTHBIX T'€HEPATOPOB, MOAYJIUPOBAHHBIX
aKyCTUYECKUM CHUTHAJIOM, TEXHUYECKOE CPEACTBO JOKHO U3bIMAThCA U3
BBIJICJICHHOT'O ITOMELICHUS.

B kayecTBe HCTOYHMKA aKyCTHYECKOIO CHUTHAJa HCIIOJIB3YETCS T€HEPATOP
IIyMa C MHTErPaJIbHBIM YpPOBHEM 3BYKOBOTO AaBieHus 70 1b. M0OKHO UCIIOJIB30BATH
reHepaTop rapMOHUYECKOTO cUrHazna ¢ yactorou 1 kI’ ¢ mepecTpoiikoil 4aCTOTHI Ha
10—15% B 00e CTOPOHBI I HCKJIIOYEHHUS pe30HaHCOB. M3mepeHus mpoBOISATCA
HaHOBOJBTMETPOM, UMEOIIMM IKairy | MxB.

[Tpu ycTaHOBKe HeCepTUPUIMPOBAHHBIX UITU C IPOCPOUEHHBIM CEPTUPUKATOM
CPEJICTB 3allMThl TPOU3BOAUTCS 00s3aTeNbHAs MPOBEPKA UX pabOTOCIIOCOOHOCTH.

[Ipu BbIsABIeHMH HapyweHud TpeboBanuii CTP mo nonmycTUMbIM BETUYHH
pazHoca WH(GOPMALMOHHBIX U HEUH(POPMAIMOHHBIX TOKOMPOBOIALIMNX IEnel u
KOMMYHUKAIIMI JTOIyCKaeTCs MPOBEACHUE MHCTPYMEHTAIBHOIO KOHTPOJS HAIUYUS
HABEJICHHBIX JJIEKTPUYECKUX CUTHAJIOB B OTXOJAIIMX LEMSIX II0 METOAMKaM
CHELUAIbHBIX UCCIEAOBAHUM. YKa3aHHbIE MPOBEPKHU MPOBOAATCS NOMOJHUTEIBHO K
porpamMme aTTeCTallMOHHBIX UCTIBITAHUN.

B CJIy4acC BBIABJICHUA IIPCBBIMICHUA YPOBHSA CUT'HAJIA YCTAHOBJICHHBIX HOPM
ATTCCTAllMOHHAA IIPOBCPKaA ITPUOCTAHABIIMBACTCA 40 YCTPAHCHUA HapymeHHﬁ.



4. 3anaHue AJ151 BbINIOJHEHUA NMPAKTHYECKUX
paoor IlpakTuyeckoe 3anaTHe Neb

N3yunts nopsanok uzmepenus Hanpsbkenus [IIDMIH.
IToaroToBUTH U IPEACTABUTH B BUJIE aJITOPUTMA ITOPSALOK
n3Mepenus Hanpsioxenus [I9MIH.
OdopMuUTh OTYET 1O NPOAETaHHON IPAKTHUUECKON paboTe U NPEJCTaBUTh €T0

K 3aII1TC.

IIpakTuyeckoe 3ausiTue Ne7
N3yunuth Nops10K U3MEPEHUS HAMIPSX)KEHHOCTH MOJIS.
[ToaroToBUTH M MPEACTABUTH B BUJIE aJITOPUTMA MOPSIOK
U3MEPEHUS HAMPSHYKEHHOCTH MOJIS.
OdopMHUTH OTYET MO MPOJICTAHHON MPAKTUYECKON paboTe U MPEACTABUTH €T

K 3al1UTC.

5. IlopsiioK NPOBeIeHUS MPAKTHYECKOT0 3AHATHS

IIpakTueckoe 3anaTHEe Ne6

1. I3yunTth nopsaok usMepenus Hanpsikeaus [I9MUH.

Ocoboe BHHMaHHE OOpaTUTh HA TO, YTO MPU H3MEPEHUHU HAMPSHKCHUS
I[ISMUH pa3mepsl moMemieHusl JJIs TPOBEACHUS HW3MEPEHUN JOJKHBI OBITh
TaKUMH, 4YTOOBI PACCTOSIHUE OT UCIBITYEMOTO YCTpPOMCTBa (BKJIIOYAasi BCE
TEXHUYECKUE CpEJCTBA M COCJAUHUTEIbHbIE KaOeln, BXOJAIIUE B COCTaB
UCIBITYEMOI'O  YCTPOICTBA) [0 OCTAIbHBIX METAUIMYECKUX MPEAMETOB U
TOKOHECYIIIUX TTOBEPXHOCTEH (KpoMe MeTauIMuecKoro jucra) 6buto He menee 0,8 M

IIpoBecTu pa3padoTKy aJropuTMa U3MepeHUus HANPSAKEHHOCTH T0JIf.

Hcnonw3yst MmaTepuai, NpeIcTaBieHHbIN I.11. 3.1. HACTOSIUX METOANYECKUX
peKoMeHAaIui He0OX0IUMO MOJATOTOBUTh U PEAIM30BaTh B BUJIEC aJlTOPUTMA
n3mepenus Hanpspkenust [ID9MUH.

O¢opMuTh 0THET 0 BHINOJHEHUN MPAKTHYECKOI padoThl. B oTuere

0TO0pPa3UTh:

TEMY U LIeJIb pa0OThI, MOPSIOK €€ BBIOTHEHUS;

AJITOPUTM OTPaKAIOIIUHN MOPAIOK U3MEPEHUS HAPSIKEHUS
[I9MUWH; no pe3ynbraram padoThl CAEIATH BHIBOJBL; 3AIIUTUTh

OTYCT I10 IPOACIIAaHHOMY IIPAKTHUYCCKOMY 3aHATHIO.

IIpakTuyeckoe 3ausitue Ne7

1. U3yunTh NopsA0K N3MepeHHsT HAMPSIKEHHOCTH TOJIS.
Oco0oe BHUMaHHUE 00PAaTUTh HA TO, YTO JIJISI M3MEPEHUS HAMIPSKEHHOCTH

noJist, coznaBaemoro CBT unun nepudepuifHpIM yCTPpOHCTBOM, UCTIONB3YIOTCS



U3MEPUTEIBHBIE TJIOIIA/IKH, COOTBETCTBYIONIEH TpeOOBAHUSM,
pPErIIaMEHTUPOBAHHBIM HOPMATHUBHBIMHM JOKYMEHTaMu. VcnbITyemMoe yCTpOMCTBO
pa3MeIlalT Ha MOBOPOTHOW miuaTdopme Ha BbicoTe 0,8 M HaAJ METATUYECKUM
JIMCTOM.
IIpoBecTH pa3padoTKy aJropuTMa U3MEpPEHUs1 HANPSIZKEHHOCTH OJIs.
Hcnonb3ysa maTepuall, MpeacTaBICHHBIN 111 3.2. HACTOAIINX METOIUYECKUX
peKoMeHaauii Heo0X0IUMO TTOATOTOBUTH U PEATM30BaTh B BUJIEC aJITOPUTMA
M3MEPEHUST HAPSAKEHHOCTH TTOJISL.
OdopMuTh 0THET 0 BHINOJHEHNH NPAKTHYECKOIl padoThl. B oTueTe
0TO0pa3uTh:
TEMY | 11eJIb pabOThI, MOPSIOK €€ BHIMOTHEHUS;
AJITOPUTM OTPAXKAIOIIUHU MOPAIOK U3MEPEHUS HANPSIKEHHOCTH
TOJIsI; IO pe3yJibTaTaMm paboThI CAENIAaTh BIBOBI,
3alIUTUTH OTYET IO IPOACIAHHOMY IPAKTUYECKOMY 3aHSITHUIO.

3aganue o0yyaeMbIM U1 CAMOCTOSATEIbHOM YU4eOHOH padoThl IpH
NOATOTOBKE K NPAKTHYECKOMY 3aHATHIO:
3aKpenuTh U YriyOUTh 3HaHUSA, IOJyUYEHHBIEC Ha JIEKIUH, I 3TOTO U3YUUTh
KOHCITIEKT JIEKIIMI U PEKOMEHIyEMYIO JINTEPaTypy.
N3yunTh METOAMYECKHUE YKa3aHUS K IPAKTUYECKUM 3aHITHIM U
MOJATOTOBUTH OTYET MO MPAKTUYECKUM padOTaM COTJIACHO METOIUYECKUM
yKa3aHUsM.

Cnucok JiuTepaTypbl, peKOMEHIYeMOi 1JI CAMOCTOATEILHOU PA0OThI:

TexHnuyeckue cpeAcTBa M METOIbI 3alUThl HHGOpPMALUU: YYEOHHK s
CTYJCHTOB BhICIINX yueOHbIX 3aBeneHui / C.B. Cxpouib, A.A. lllenynanoB [u 1ap]. —
M.: Mamunoctpoenue, 2008. — 508 c.

OpraHu3aioHHO-TIPaBOBOE o0ecrieueHrne NHPOPMAIIHOHHOM O€30MTacCHOCTH:
y4eOHUK JIJIs1 CTYICHTOB, O0ydaromuxcs mo crnenuaibHocTsM 10.05.07
«IIpotuBoaeiicTBue TexundeckuM paspenkam» u 10.05.03 «Mudopmarmonnas
0€30MacHOCTh aBTOMATU3UPOBAHHBIX CUCTEMY / MO penakuuei A.A. AnekcanapoBa
MLIL. CorueBa — M.: U3n-Bo MI'TY um. H.O. baymana, 2018. — 291 c.

MenbiakoB HO.K. TeopeTndeckre 0OCHOBBI TEXHUYECKHUX Pa3BEHOK:
yueOHoe nocobue. — M.: U3a-so MI'TY um. H.O. baymana, 2008. — 536 c.

MenbiakoB FO.K. OCHOBBI TEXHHUECKUX pa3Beaok: yueOHuK. — M.: 31-Bo
MI'TY um. H.O. baymana, 2011. - 478 c.

MenbmakoB FO.K. Bujsl v cpeicTBa MHOCTpaHHBIX TEXHUUECKUX Pa3BEIOK:
yueOHuk. — M.: U3n-Bo MI'TY um. H.D. baymana, 2009. - 656 c.

NudopmaTtuka: yueOHuK ais Boicinx yueOnbix 3aBenenuit MBJ[ Poccun. — T.
1. Uudopmatuka: Konnenrtyansubsie ocHoBbl / C.B. Cxppuib, H.C. XoxioB [u ap.]. —
M.: Mapoceiika, 2008. — 464 c.

KoMrnekcHpI TeXHUYECKU KOHTPOIbh A(h(HEKTUBHOCTH Mep O€30MacHOCTH
CUCTEM YIpaBJICHUS B OpraHax BHYTPEHHHX JieJ: y4eOHOe MmocoOue s BBICIIMX
yueOHbIx 3aBeneHuid MBJ[ Poccun. — Y. 1. Teopernueckrue OCHOBBI TEXHHUYECKOM
pa3BelKu U KOMIUIEKCHOTO TexHuueckoro koutpois / C.B. Ckpsuis, H.C. XoxioB [u
ap.]. — M.: I'opsuas nunus — Tenexom, 2006. — 313 c.



Az0B KO.K. OCHOBBI METOAOJIOTMN KOJIMYECTBEHHON OLEHKH 3()(PEKTUBHOCTH
3auThl MHGOPMAlMM B KOMIBIOTEPHBIX cucTeMax. - Pocros-Ha-Jlony: W3a-Bo
CKHL] BII. 2006. - 274 c.

bysos I''A., Kamuaun C.B., KonapateeB A.B. 3ammra oT yreuku uHbOpMAIUM
M0 TEXHUYECKUM KaHaslaM: yueOHoe mocooue. - M.: ['opsiuas nunus - Tenexom, 2005.
416 c.

CanoxkoB M.A. Dnekrpoakyctuka. - M.: Ces3b. 1978.

XopeB A.A. Texuuyeckas 3amura uHpOpManuu: ydeOHOE Mocodue st
cTyneHTOB By30B: B 3 T. — T. 1. Texuuueckue kanaiabl yreuku uadopmaiuu / A.A.
Xopes; nox pex. FO.H. Jlapyxuna. — M.: HIIL[ «Ananutukay, 2008. — 436 c.

Mensbmakos 1O. K. 3anuta 00bekTOB 1 HHDOpPMAITUU OT TEXHUIECKUX
cpeacTs pa3Beaku. M.: Poccuiick. roc. rymanur. yH-T, 2002.

KoMmnekcHblii TeXHUYECKU KOHTPOJb 3(P(HEKTUBHOCTH Mep 0O€30MacHOCTH
CUCTEM YIpaBJICHUS B OpraHax BHYTPEHHHX JieJ: y4eOHOe MmocoOue s BBICIIMX
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Tema Ne 2 TEXHUYECKHUIN KOHTPOJIb DY®P®EKTUBHOCTH MEP
AU TBI UHOOPMAIINU
KoHTpoJ1b 3alHIIIEHHOCTH BbIICJCHHBIX MOMEIEHHH OT YTeYKH
aKyCTH4YeCKOH peyeBoil HHGOpMaLHHU

Bpems — 12 yacoB

YUYEBHBIE BOITPOCBI:

IIpouenypa peaiu3anuu HHCTPYMEHTAJbHO-PACYETHOI 0 MeToaa
ompejae/ieHMs] OTHOLIEHUH  «peyeBOll CUTHAJ / aKYyCTHYEeCKHMU
(BuOpaumonnwlii) mym» (I13 Ne8).

Bb100p KOHTPOJILHBIX TOYEK M pa3MelleHHue 3JIEeMEHTOB U3MEPHUTEIbHbIX
komiIuiekcoB (I13 Ne9).

IIpoueaypa kaanOpoBKM nepeaaouero M3MepuTeJbHOro komiviekca (I13
Nel0).

Pa3menienne akyCcTHYECKOT0 M3JIy4YaTe s epeJarinero Mi3MepuTeJIbHOro
komijiekca (I13 Nell).

Iopsinok M3MepeHHUs] OTHOLIEHMH «CHTHAJ/IIYM» B KOHTPOJIbHBIX TOYKAX
IPd HHCTPYMEHTAJIBHOM KOHTpPOJie PpPado4Yux TMOMeNIeHui, He
000py10BaHHBIX cucTeMOil 3ByKkoycuiienus (I13 Nel2).

Iopsinok U3MepeHUs OTHOLIEHMH «CUTHAJ/IIYM» B KOHTPOJbHBIX TOYKAX
npu HHCTPYMEHTAJIbHOM KOHTPOJIEe padouux MOMeIIeHNH,
00opy10BaHHBIX cucTeMoii 3BykoycuiieHus (113 Nel3).

COAEPKAHMUE ITPAKTUYECKOI'O 3AHATUA

BBoanas yacthb

TexHuueckuii  KOHTPOJIb aKyCTHYECKOM  3alllMIEHHOCTH  BBIJEIEHHOTO
MOMEIICHHS] MPOBOJUTCA B LEIAX JOKYMEHTAIBHOIO TOJTBEPKACHUS pealbHOU
BO3MOXXHOCTH YT€YKM (WJIM €€ OTCYTCTBHUSI) aKyCTHYeCKoW uHopManuu u3
MPOBEPSEMOro MOMeIIeHus: B paboueM pexkume [ 14].

TexHHYeCcKHil KOHTPOJIb MPOBOAMUTCS OTHOCHTEIBHO MECT BO3MOXHOIO
pa3MeIlEHUs anapaTypbl pa3BeIKH:

HOCUMOM — Ha IPaHULE KOHTPOJINUPYEMOM 30HBI;

BO3MMOM — B MECTaX BO3MOKHOTO HAXOXIEHUS anmnapaTypbl pa3BeaKu
(CTOSTHKM aBTOMOOWIIEH, COCEHUE 3/1aHUS WM COOPYKEHUS).

KonTponp  3ammiieHHOCTH  OT  CllydalHOro  (HempeaHaMepEeHHOTO)
MPOCITYIINBAHUS IPOBOAUTCS OTHOCUTEIBHO MECT BO3MOXKHOTO MPEObIBAHUS JIHII, HE
JOMYIIEHHBIX K KOH(UICHIINATBHON HH()OPMALIUH.



ConepxxaHue NpaKTHYECKOI0
3anaTuda 1. Onucanmne 0600pya1oBaHuS:
I[I9BM c yCcTaHOBJIEHHBIM PUKJIAIHBIM U CIIEHIHAIBHBIM IPOrPAMMHBIM
oOecrieueHnEM U BO3MOXXHOCTSIMU TIOJIKJTFOUCHHMSI K CeTH Internet

TpeOoBaHus 0€30MaCHOCTH:
Ilepeod nauanom évinonnenun:
N3yuuths 000pyaoBaHue u pabouee MeCTO.
HOquI/ITI) Pa3spCUICHUEC K BBIITOJTHCHUIO IPAKTHUYCCKOTO 3aHATHUA OT PYKOBOJUTECIIA
3aHATUHN WU 1abopaHTa.

Bo épemsa évinonnenusn:

YO6enuThcsi, U4TO HAa M3MEPUTENBHBIX MpHOOpax MEepeKIoYaTeI YCTaHOBJICHBI B
HCXOJHOM IIOJIOKCHHUH PYUYCK, HA MUHUMAJIBHOC HAIIPSKCHUC U MAKCUMAJILHBIC ITPCCIIbI
U3MEPEHHUSL.

Bxmrouars nuTaronue HamnpsKeHHs W COOpaHHBIE CXEMbl TOJBKO TOCTE pa3peuieHUs
PYKOBOJUTEISI 3aHATHH WK JIaOOpaHTa U MPEAYNPEKICHUS BCEX paOOTAIONINX.

[IpoBepsATh HATMUYUE MUTAIOIINX HAMPSHKECHUH U MPOBOJUTH U3MEPEHUS DIICKTPUIECKUX
BEJINYMH TOJBKO C MOMOIBIO COOTBETCTBYIOLIMX U3MEPHUTEIbHBIX IPUOOPOB, OAHOM PYKOH,
IIOCJIe YCTAaHOBKM Ha HHUX MAaKCHMaJIbHO OXKHAAEMOIo pe3ylbTaTa M poja H3MepseMoil
BCIIMYUHBI.

BHUMAHHUE!

He npukacaTbcs K OTKPBITBIM TOKOBEIYIIMM YacTsIM, TPOBOJIHUKAM, KJIIEeMMam
3aKrMaM, He 00JIOKauMBaThCs Ha MPUOOPHI, HE TIPUKAcaThCs K OarapesM, HE OTBJICKATHCS
OT W3MEpPEHHH, HE MPOW3BOJAUTH M3MEHEHHH B CXEME M HE OCTaBJATH Oe3 HaOIroAeHUs
1eMb, HAXOSIIYIOCS MO/ HAMIPSKECHUEM.

[Tpu pabote ¢ KaTylmKaMu UHAYKTUBHOCTU U KOH/IEHCATOPAMM HE TPOraTh X
COEJIMHUTENbHBIC TPOBOJIA, TAK KaK BCIEACTBUE PE30HAHCA MOTYT BO3HUKHYTh OOJIbIIINE
TOKH U HaNpsHKEHUE.

[Ipyu oOHapykeHUM HEUCHPABHOCTEH B  H3MEPUTEIBHBIX MNpHOOpax
HEME/UIEHHO OTKJIIOYUTh HCTOYHHUKM MHTAHHUS U JOJOXKHUTb 00 3TOM PYKOBOAMTEIIO
3aHATUHN WU TaOOpaHTYy.
I11. T1o OKOHYAHUM BBINOJHEHHUS:
JIONOKUTH PYKOBOJIUTEINIO 3aHATUI WK TaOOpaHTy O 3aBEpIICHUU pabdoT.
O6ecTounTh COOpPAHHBIE CXEMBI, pa300paTh UX (€CIU 3TO NPETYCMOTPEHO) U BBIKIIOYHUTD
KOHTPOJIbHO-U3MEPUTEIbHBIE TPUOOPHI.
[TpuBecTH B MOPSAI0K U claTh pabouee MeCTo JJAOOPaHTY, U AOJIOKUTH PYKOBOJIUTEIIO
3aHITUHU O coayve.

ITPU PABOTE 3AINIPEINIAETCA:

NPON3BOANTH CAMOCTOSATEIbHOE BKJIOYeHNEe ABTOMATOB 3a1UTHI, 3aMEHATh
NpeI0XPAHUTE/IN, YCTPAHATH HEUCTIPABHOCTH U MOBPEXK/IEHMSI;

NPOBOINTH KaKue-Iu00 NepeKIYeHns, COeINHEHUs1, He MPeAyCMOTPEeHHbIe
WHCTPYKIUSAAMMU 10 BBITOJHEHHUIO JJA00PATOPHBIX PadoT.

INIPU ABAPUUHBIX CUTYAIIUAX U HECYACTHBIX CJIYYAAX:

HCMCJICHHO OTK/IFOYUTDb aBTOMATHI 3allUThI, JOJIOXKHUTb PYKOBOAUTCIIIO 3aHATHN U

IEUCTBOBATh COTJIACHO €r0 VKA3aHUM;




IIPU TIOPAKEHHUH DJIEKTPUUECKUM TOKOM OKa3aTh NEPBYIO IOMOILIb B COOTBETCTBUH
MPUHATOW METOAUKON 10 MPUOBITUS Bpaya.

OTBETCTBEHHOCTD 3A HAPYIIEHUE
TPEBOBAHWUN FE3OITACHOCTM:

JUIa, HAPYIIUBIINE TPEOOBAHUS MHCTPYKIIUUA OTCTPAHSIOTCS OT BHITIOJTHEHUS
71a00paTOPHBIX PabOT U JOMYCKAIOTCS TOJIBKO MOCTE CAa4M 3a4eTa M0 MpaBUIaM U
Mepam 0e301MacHOCTH;
MIPU BBIBOJIE M3 CTPOSI IPHOOPOB M 000PYI0BaHUS 1a0OPATOPUH IO BUHE JIUIIA,
MIPOBOIMBIIIETO PAaOOTHI U B CiIyyae HapyIICHUSI TPEOOBAHUS UHCTPYKIIUU, OHU HECYT
MaTepuaIbHYI0 OTBETCTBEHHOCTh B COOTBETCTBUHU C JIEUCTBYIOIIUM
3aKOHOJATEILCTBOM PO.

3 KoHTpO/Ib 3alIMINEHHOCTH BBIICJICHHBIX NMOMEIIEHHH OT YTEYKH
aKyCTH4YeCKOM peyeBoil HHPOpMALNH

3.1 Ouenka MeponpusiTuii N0 HH(POPMALUOHHOM 3ALUTE OMEIICHUH

[Ipn oueHke MeponpusTHii MO HMHPOPMALKUOHHON 3allUTEe MOMEIICHU
VUHUTBIBAIOTCS  CIIEAYIOUIME BO3MOXKHBIE TEXHUYECKHE KaHalbl YTE€YKH WM
HapyLIeHUs LeJI0CTHOCTU nHpopmanuu [7]:

aKyCTHUYECKOE M3JIy4CHHE PEUYEBOI0 CUTHAJA 110 BO3AYLIHON CPELE;

DJIEKTPUYECKUE CUTHAJIBL, BO3HHMKAIOLUIME B pe3yjbTare IpeoOpa3oBaHuUs
aKyCTUYECKUX CUTHAJIOB B 3JEKTPUYECKUE YCTpOMCTBaAMH, 00JIaJaloluMU
MUKPOQOHHBIM 3()(PEKTOM, U PacHpOCTPAHAIOIIMECS IO IPOBOIAHBIM JIMHHUAM,
BBIXO/SILIUM 32 IIPEAEIIbl KOHTPOIMPYEMOM 30HBI;

BUOpPALIMOHHBIE CHUTHANbl, BO3HMUKAIOIIME MOCPEACTBOM IpeoOpa3oBaHUs
aKyCTMUYECKHUX CHUTHAJIOB B KOJIEOAHUS YNPYTUX Cpell OrpakJaroUINX KOHCTPYKLUN
BBIJICJICHHBIX [IOMEILEHUI;

AIIEKTPOMArHUTHBIE U3JTyYEHUS CIIyYalHbIX HCTOYHHUKOB (ITapa3UTHBIX
Te€HEPATOPOB), MOAYJIUPOBAHHBIE 3BYKOBBIM CUTHAJIOM.

JInst yKa3aHHBIX TEXHUYECKUX KaHAJOB YTEUKH UHPOPMALIUU CYIIECTBYIOT
pa3nuYHbIe BUJIBI CPEJl PACIIPOCTPAHEHUS] CUTHAJIOB TaKUX KaK:

MPOBOJHBIE CETH: DJIEKTPUUYECKHUE, CUJIOBBIC, HU3KOBOJIbTHBIE (TelEePOHHBIE,
OXpaHHbIE, TIO’KapHbIe, PaAUOTpaHCIALM, Yacopukauus), cetu IBM (Butas mapa,
KOaKCHaJ, BOJIOKOHHO-ONTUYECKUE), KAOEIH CIIELCBS3Y;

MHXEHEPHbIE KOMMYHHKAIIMU: OTOIUIEHHE, BOAOIIPOBO/I, KaHAIM3AIUs, KOpoda
U TpyObl KaOeNbHBIX KOMMYHUKAIIN, CHIEI[MaIbHbIE IPOEMbI U OTBEPCTHUS B CTEHAX U
NEPEKPBITUSIX, BO3TyXOBObI IPUTOUYHBIE U BBITSIKHBIE;

AJIIEMEHTBI KOHCTPYKIUU 3[JaHUI: CTEHbI KalluTalbHbIE, IEPETOPOJIKH, OKHA
(pambl, cTekna), IBEPU U MEPETOPOAKHU, TOTOIKU;

BO3JyIIHAs cCpela, IO KOTOPOH pPACIpPOCTPAHSIOTCS 3JIEKTPOMATHUTHBIE
U3IIyYeHHUs] TEXHUYECKUX CpeACTB  (MOAYNSIUS  CIy4alHBIX  T'€HEPaTOpOB,
aKyCTORJIEKTPUYECKUE MPE0OPa30BaHUs, TOOOYHBIE 3JIEKTPOMATHUTHBIEC U3JIy4YEHUS,
NEPEN3IIyYeHUs 101 BO3ACHCTBUEM BHEIIHUX UCTOUHUKOB).

[Ipu npoBeieHNN KOHTPOJIS TPOBEPSIFOTCS CIEAYIOIINE NCXOIHBIE TAHHBIE U



JOKYMEHTAIHS:

TEXHUYECKOE 33/1aHHe Ha 00BEKT HHPOPMATH3AINH;

TEXHUYECKUHU NAcropT Ha 00BEKT MH(POPMATU3AINY;

MPUEMOCIaTOYHAs TOKYMEHTalUsI Ha 00bEKT MH(POPMATH3AlINY;

aKThl KATETOPUPOBAHUS BBIICIICHHBIX TOMEIICHUN U TEXHUYECKUX CPEJICTB U
CHCTEM,;

COCTaB TEXHUYECKUX CPEJICTB, PACIIOJIOKEHHBIX B BBIJICIICHHOM MTOMEIICHHH;

TUTaHBI Pa3MEIEHUS] OCHOBHBIX, BCTIOMOTATEIbHBIX TEXHHUECKUX CPEACTB U
CHUCTEM,;

COCTaB U CXEMbI pa3MeLICHHs CPEACTB 3aIlIUThl HH(DOpMALINH;

TJIaH KOHTPOJIMPYEMOU 30HBI IPEANPUATHS (YIPEKIACHUS);

CXEMBbI MPOKIAIKH JTMHHUH Mepeiaul TaHHBIX;

CXEMBbI U XapaKTEPUCTUKHU CUCTEM DJICKTPOTTUTAHUS U 3a3€MJICHHS O0BEKTa
uH(popMaTH3aLUY;

WHCTPYKIUH TI0 SKCIUTyaTaIliu CPEJICTB 3allUThl HH(OPMAITIH;

IpeINUCcCaHus Ha SKCIITyaTallui0 TEXHUYECKUX CPEJICTB U CUCTEM;

MPOTOKOJIBI CIICIUAIBHBIX UCCIIEIOBAaHUI TEXHUUECKHUX CPEJCTB U CUCTEM;

aKThI WJIA 3aKIIOYEHUS O CTICIIMAIbHON TPOBEPKE BBIICTICHHBIX MTOMEIICHUHN U
TEXHUUYECKUX CPECTB;

cepTUPUKATBl COOTBETCTBUS TpeOOBaHUSIM O€30MacHOCTH HH(pOpPMalMM Ha
CpeICTBa U CUCTEMBI 00paOOTKH M Tiepeaun HHPOPMAIINH, UCIIOIb3yEeMbIE CPEICTBA
3aIIUTHl HHPOPMAIIHH,

JTaHHBIE TI0 YPOBHIO MOJATOTOBKU KaJIpOB, 00ECTICUNBAIOIINX 3AIUTY
uHdopmanuy;

JaHHBIE O TEXHUYECKOM 00ECTIeUeHUH CPECTBAMHU KOHTPOJIS 3(P(EKTUBHOCTH
3alUThl THPOPMAIIUU B UX METPOJIOTUYECKON MOBEPKE;

HOPMAaTHBHASI U METOJINYECKAs IOKYMEHTAIIUS 110 3aluTe NHHOPMAIINH 1
KOHTPOJTIO €€ (D PEKTUBHOCTH.

TexHuueckuii KOHTPOJIb TMPOBOAUTCS IyTEM TEHEpAllMd B TOMEIICHUH
CHEIUATBHOTO TECTOBOTO 3BYKOBOT'O CHTHAaja 3aJaHHOTO YPOBHS, M3MEPEHUs €ro
YPOBHS 3a OTPaXIAIOIIEH KOHCTPYKIIMEW IIOMELICHUS B BO3AYIIHOW Cpele,
CTPOUTEIBHBIX  KOHCTPYKIIUSX H  TOKOMPOBOIANIMX  KOMMYHHKAIusax. [lo
pe3yibTaTaM M3MEPEHHUH TPOBOAUTCA pacyeT HOPMHUPYEMOIO  IOKa3aTelis
(cmoBecHOM pa300OpUMBOCTM pEYM) W CPABHMBACTCS pACYETHOE 3HAYEHUE C
JOIyCTUMBIM 3HAYCHHUEM.

3.2 UHCTPYMEHTAJbHBIN KOHTPOJIb AKYCTHYECKOM 3alllUIIEHHOCTH

NHcTpyMeHTaNBHBIN KOHTPOJIb aKyCTUYECKOW 3aIUIIEHHOCTH BbIJCIICHHBIX
MMOMENICHUN MPEIIOIIaraeT:
N3mepenue ypoBHEN:
AKyCTHYECKOTO CUTHAaJa 3a MpeAeaaMyi MOMENICHHUS;
BHOPOAKYCTHYECKOTO CHTHAJIA B CTPOUTEIBHBIX KOHCTPYKITUSAX ¥ HHKCHEPHBIX
KOMMYHUKaIIUAX;

ANEKTPUYECKUX CUTHAIOB B TOKOIIPOBOASAIINX KOMMYHUKALUAX, UMEIOIINX
BBIXO/JI 32 IIPEAEIIBI KOHTPOIUPYEMOU 30HBI;



[IPOBEpKa HAINYUS NTapa3uTHON T'eHepaluu;
U3MEpEHHE MTapaMEeTPOB MPUMEHSAEMBIX CPEJCTB 3AIIUTHI (CUCTEMBI
AKTUBHOT'O aKyCTUYECKOTO 3alllyMJIEHUS U T. 11.);

Pacuer BbINOJIHEHNS] HOPM U OLICHKA 3aIlUILEHHOCTH.

OdopmieHne NpoTOKOJIOB IO pe3yJibTaTaM MPOBEACHHBIX TPOBEPOK.

[oAroTOBUTENBHOMY 3Tally COOTBETCTBYET KAUECTBEHHAs OLIEHKa BUOPO-U
3BYKOM3OJIALIMY TOMEIIEHHSI C LEJIbIO BhISIBJICHUS HAU00JIee YSA3BUMbBIX MECT C TOUKU
3peHus yTeuku pedyeBol wuHPopMauuu. OneHka JOJKHA COJEpKaTh aHaIu3
aApPXUTEKTYPHO-IJIAHUPOBOYHBIX M KOHCTPYKTHUBHBIX OCOOCHHOCTEH MOMEIEHUs,
YCTPOMCTBA €r0 OTPa)XAAOIINX KOHCTPYKLMM (CTEH, MepeKpbITUH, IBEpEil, OKOH) U
WH)XCHEPHO-TEXHUYECKUX CHUCTEM (CHCTEM BOJIO-U TEIUIOCHAOKEHUS, BEHTUJISALUM),
HEOJHOPOJIHOCTEH B OrpaXKIAIOIIMX KOHCTPYKIMAX. OOcienoBaHHI0 MOJJIEXAT
TaK)K€ KOHCTPYKTUBHBIE OCOOCHHOCTH 3JIEMEHTOB OT/IEIIKH.

Janee onpezensercs WM yTOYHSAETCS CTENEHb KOH(PUIEHIUAIBHOCTH pe4eBOi
uHpOpMallMd U COOTBETCTBUE €€ KaTeropuu OO0bEeKTa 3allMThl, a TaKxKe
COOTBETCTBYIOIIEE 3HAYEHHE HOPMHUPOBAHHOI'O IIOKA3aTels IPOTUBOJECUCTBHUS
peueBOl  pa3BelKe, PYKOBOACTBYSCh  KOTOPBIM  HEOOXOJUMO  MPOBOAMTH
WHCTPYMEHTAJIBHBIA KOHTPOJIb.

JIns  yTO4YHEHHsT yCIOBUM pEUYEBOM [JEATEIBHOCTH B KOHTPOJIUPYEMOM
IIOMEIIEHUN TPOBOJIUTCS CIIyXOBOM KOHTPOJIb 3BYKOM3OJISALMHA OrPAXKIAFOLIUX
KOHCTPYKIMH  MyTeM  MpociHylIMBaHUs 0€3  HMHCTPYMEHTAJbHBIX  CPEJCTB
AKyCTHYECKUX CHTHAJIOB M3 KOHTPOJMPYEMOrO IOMELICHHS. B KadecTBe Takux
CUTHAJIOB PEKOMEHIYETCS MCIOJIb30BAaTh 3allMCaHHYI0 €CTECTBEHHYK) pEUb
HOPMAJIbHOM TPOMKOCTH.

OneHnBarOTCs TPOCTPAHCTBEHHBIE COOTHOLICHHSI OIPAYKAAIOIINX KOHCTPYKIIMIA
IIOMEIICHUSI M  DJIEMEHTOB TEXHUYECKUX CHUCTEM OTHOCUTEIBHO T'PAHUIIBI
KOHTPOJIMPYEMOW 30HBI U IPUJIETalOIIUX K KOHTPOJUPYEMOM 30HE CTPOUTEIBHBIX
OOBEKTOB. OTH COOTHOUIEHHMS] HEOOXOAMMBI Ui HCIIOJIB30BAaHMS B pacyeTax
() PEKTUBHOCTH 3AIUTEHI.

OnpenenstoTcsi MecTa BO3MOXKHOTO CheMa HMH(POPMANUU  JTa3epPHBIMH
CpPEICTBAMHM W HANpPaBJICHHBIMM MHKPO(QOHAMH, a TaKKE€ TOYKH KOHTPOJSA s
ONPEJENICHHS XapaKTEPUCTUK 3TUX KaHAJIOB YT€YKH HHPOPMAaLIUU.

Jlns HampaBl€HHBIX MHUKPO(OHOB MECTO CbheMa HH(OpMAUUU HaXOIUTCS
HEIMOCPEACTBEHHO 3a OrpaKJarolled KOHCTPYKUMEH ITOMEIIEHHS, BUAUMOE H3-3a
IPaHULIBl KOHTPOJIMPYEMOM 30HBI. PaccTosiHMEe BO3MOXKHOIO ChemMa HH(pOpMaluu
ONpENENACTCS YYBCTBUTEJIBHOCTBIO  ammapaTypbl TEXHHYECKOM pPa3BEAKH W
YCTaHaBJIMBAETCS COTJIACHO JAHHBIX €€ MOJEIH.

Jl1g cpeAcTB J1a3epHOro cheMa MHPOPMAIMK KOHTPOJIb MOXKET MPOU3BOAUTHCS
KaK OpsIMBIM CIIOCOOOM, TaKk M KOCBEHHBIM. JlJIsI MpPUMEHEHHs MPSMOro crocoda
KOHTPOJISI He0OX0IMMO UMETh criennanbHblii umuTatop MK-usnydyenns. KocBeHHsli
croco® TmpeanonaraeT MOJy4YeHHE OLEHKU 10  pe3yjbTaTaM  HU3MEpeHus
BUOPO3aLIUIIIEHHOCTH OKOHHBIX CTEKOJI BBIJIEJIEHHOI'O MOMELIEHUS, BBIXOIAIINUX Ha
pasBenonacHele HampasieHus. OLiEHKa MPOBOAMUTCS KAK ISl HApY>KHBIX, TaK U JUIS
BHYTPEHHHUX CTEKOJ. /{151 BHYyTPEHHUX CTEKOJI OLICHKA HE 00s3aTeibHa, €CIIH MEXKITY
HapyXKHBIMU ¥ BHYTPEHHUMH CTEKJIAMHU HAXOJUTCS CBETO3AIUTHBIN MaTepua, 1udo



HapY>KHOE CTEKJIO MOKPBITO CHEUATBLHON CBETOOTPAKAIOIIECH IJIEHKOM.

Paccrosinue BO3MOXKHOTO cheMa HWHGOPMAIMU ONpenensieTcs MO JaHHBIM
MOJINId MH)KEHEPHO-TEXHUYECKOM pa3BelKU JUIsl HANpaBiCHWH, OJM3KUX K
HOpMabHBIM (£30°) 1O OTHOIICHWIO K TOBEPXHOCTH cTekia. Ecimu Kk okHam
BO3MOEH HEMOCPEICTBEHHBIN JOCTYN C HEOXPAHSEMOW TEPPUTOPUHU, TO I HUX
pa3BeONACHBIMU SIBJISIIOTCS] BCE HAIPABIICHMUS.

Korma mnomenieHue pacrosioKeHO B 3JaHUM BBICOKO W JJii MPOBEICHUS
KOHTPOJISL JIOCTYIl CHApYX U K HEMY 3aTPYJIHEH, TO MHCTPYMEHTAJIbHBIA KOHTPOJIb
MPOBOAUTCS. HA AHAJOTMYHOM OKHE, PACIOJIOKEHHOM HHUXE, HO MMEIOIIEeM
aHAJIOTUYHBIC YCJIOBHUSI PACIOJIOKEHUS MO 3alIyMJICHHOCTH (BBIXOSIIEM Ha Ty K€
CTOPOHY 3JIaHHS).

OneHka 3alMIIEHHOCTH AaKyCTHYecKoW MWHGOpMAalMu OT  CIIy4ailHOro
MPOCIYLIMBAHUS, HAlPUMEpP, B MPUEMHON YUPEXKACHUS, MPOBOAUTCS TOJIBKO IO
aKyCTUYECKOMY KaHamy.

3.2.1 HNHCTPpYMEHTAJIbHO-PACYETHBII METOJ ONpeHAeJeHUs] OTHOIIEHUM
«pedeBOil CMTHAJI / aKyCTHYeCKU (BUOPAIIMOHHBIN) LILyM))

NHCTpyMEHTAIBHBIA ~ KOHTPOJb  BBIIOJHEHUS HOPM  NPOTHUBOACHUCTBUS
aKyCTUUYECKON peueBOM pa3BelIKe OCHOBBIBAETCS HA HHCTPYMEHTAJIbHO-PACUETHOM
METOJIE  ONpEeiCHUsT OTHOUICHUM  «peuesou  cueHan /  aKyCmuyeckut
(subpayuonnvlil) wiymy (Hajiee - «cueHal/uiymy») B KOHTPOJIbHBIX TOYKAX B OKTABHBIX
MoJI0Cax €O cpenHereomerpuueckumu yacroramu 250, 500, 1000, 2000, 4000 I'm.
[TonyueHHbIE OTHOIIEHUS «CUTHAJ/IIyM» CPAaBHUBAIOTCS C HOPMHUPOBAHHBIMH, WM
MEPECYUTHIBAIOTCS B YHCJIOBYH) BEJIMYMHY T[OKa3aTesisl MPOTUBOACHCTBUS IS
CpaBHEHHUSI C HOPMHUPOBAHHBIM 3HAaYCHHEM. MeToauKa OpPUEHTHUPOBAaHA Ha
UCITO0JIb30BaHUE KOHTPOJIHHO-U3MEPUTEIILHON anmaparypbl OOIIEro MpUMEHEHHS.

Cllydyae TPUMEHEHHUS CIEIUAJIbHBIX aBTOMATU3WPOBAHHBIX KOMILICKCOB
KOHTPOJISI BBIIIOJIHEHHWSI HOPM IPOTUMBOJECUCTBUS AKyCTUUYECKOM PEYEBOU Pa3BEIKE
TEXHOJIOTHSI TIPOBEICHHS U 00pabOTKH PE3yIbTATOB BCEX U3MEPHUTEIBHBIX ONEPAIIHii
JI0JI’KHA IPUBOJUTHCS B 170:¢ AKCIUTY TALIMOHHOM JOKYMEHTAIINH.
ABTOMAaTH3UPOBAHHBIC KOMIUIEKCHI KOHTPOJIS JODKHBI OBITH CepTU(DHUIIMPOBAHBI B
YCTAHOBJICHHOM Topsiike. KOHTposiMpyeMbIM mapamMeTrpoM [JIsi HHUX SIBIISIETCS
CJIOBECHAsI pa300pUYUBOCTb PEYUH.

KaueCTBE TECTOBOro (KOHTPOJIBHOTO) CHUTHajda HEOOXOAMMO HCIOJIb30BATh
aKyCTUUECKUU IIyMOBOM CHTHajl C HOPMaJIbHBIM PACHPEACICHHUEM IIJIOTHOCTH
BEPOSTHOCTA MTHOBEHHBIX 3HAUEHUH B IIpeliesiax KakJ0M OKTABHOMU MOJIOCHI YaCTOT.
CoBpeMeHHBbIE TeHepaToOphl IIyMa CIIOCOOHBI U3JIy4aTh KOHTPOJIbHBIA CHUTHAI
OJIHOBPEMEHHO BO BCEX OKTaBHBIX IoJjocax (B mojoce yactot 175 ... 5600 I'r), mubo
MOCJIEJIOBATEILHO B KaXKJI0M OTIENIBbHO B3STOM mojoce. [is cokpalieHus: BpeMeHU
MPOBEICHUA  KOHTPOJII  PEKOMEHIYETCS  TIEeHEpUPOBaThb  TECTOBBIM  CHUTHAI
OJIHOBPEMEHHO BO BCEX OKTABHBIX MOJIOCAX.

[Ipy HHCTPYMEHTAJIIbBHOM KOHTPOJIE BBIMOJHEHUS HOPM MPOTUBOJACHCTBUS

aKyCTHUYECKOM peueBoil pa3Be/IKe JOMYCKAETCS TAKKE UCIIOIb30BaHUE



rapMOHHYCCKHUX (TOHaJ'IBHBIX) CHUT'HAJIOB CO CPECAHCTCOMECTPUICCKUMHA YaCTOTaMHU
OKTaBHBIX moJjioc. B aTom cJIy4dac B KOHTpOJIbHOﬁ TOYKC IIPOBOANUTCA HC MCHEC TPCX



U3MEPEHUN Ha 4acToTax fo = Af rae fo - CpeIHEreOMeTpUUeCKas 4acTOTa OKTaBHOM
MoJIOCHl 4acToT; Af — yacToTHas momnpaska, paBHas (10 ... 15)% ot fo. UToroBsiit
pe3yibTaT aKyCTUYeCKHX (BUOpPAlIMOHHBIX) H3MEPEHUN B KOHTPOJIBHBIX TOYKaX
HEO0OXOJIMMO HaXOAUTh ITyTEM YCPEAHEHUS PE3YJbTaTOB OTEIbHBIX U3MEPEHUH.

OnpeneneHue  YMCIOBBIX ~ 3HAYEHUUW  OTHOUIEHUM  «CUTHAN/IIyM» B
KOHTPOJIBHBIX TOYKaX HEOOXOJUMO MPOBOAUTH B NEPUOJAbl MHHUMAIbHOU
3alIyMJICHHOCTH MECT PEYEBOM  JIEATENBHOCTH (OTCYTCTBHME II€pCOHAaja B
MOMEIICHHUH, BBIKIIOUEHUE IIYMSIIEro TEXHUYECKOro o00py10BaHuM | T.11.). Jlydie
BCETO MPOBOJAUTH KOHTPOJIb B HOYHOE BPEMSI.

[IpoaomKUTENPHOCTh U3MEPEHHUSI YPOBHEW 3BYKOBOI'O [IABJIEHUS B KaXIOU
TOYKE BHIOMPAETCS B 3aBUCHUMOCTH OT MHTCHCHUBHOCTH TPAHCIIOPTHOTO MOTOKA, HO
Tak, 4ToOBI 3a BpeMsi He MeHee 60 c Mo ynuile Wid Jopore mpouuio He meree 20
TPAHCIIOPTHBIX €IUHMUII.

Jlnst  mpoBeAeHUsST ~ UMHCTPYMEHTAIbHOTO  KOHTPOJS MPU  OTCYTCTBUHU
aBTOMATU3UPOBAHHBIX KOMIUIEKCOB JOJDKHBI OBITh CO3/JaHbl IepefarIias Hu
MIpUEMHAs U3MEPUTEIILHBIE CUCTEMbI HA OCHOBE arllapaTypbl 0OIIETO IPUMECHEHUSI.
[lepenaromass HU3MEpUTENbHAST CHCTEMA PpPAa3MEIIAETCsI B KOHTPOJIHUPYEMOM
MOMEIIEHNUH, a IPUEMHAas
- B KOHTPOJIbHOM TOYKE.

[lepenaromias U3BMEPUTENbHASL CUCTEMA JO0JIKHA COAEPKATh!

reHepaTop LIyMa;

YCUJIMTENb MOIIHOCTH;

aKyCTUUECKUU U3JTy4yaTenb;

U3MEpPUTEIbHBIN MUKPO(]OH;

U3MEPUTEINH IIyMa (IIyMoMep);

M0JIOCOBBIE OKTaBHbIE (DUIIBTPHI CO CPEIHETEOMETPUUECKUMU YACTOTaAMU,
250, 500, 1000, 2000, 4000 I'm.

[Ipuemnast uamMepuTenbHas cUcTeMa JA0JIKHA BKJIIOUATh B CEO:

U3MEPUTETBHBIN MUKPO(DOH;

BUOPOIATUHK (aKCeIepOMETP);

U3MEpUTENh IITyMa U BUOpaIuii (ryMmomep);

M0JIOCOBBIC OKTaBHBIE (DUIILTPBI CO CPETHETEOMETPUUECKIUMHU YaCTOTaMU
250, 500, 1000, 2000, 4000 I'm.

BwmecTo mrymomMepa B M3MEpUTEITHHBIX KOMIUIEKCaX MOTYT OBITh UCIIOTh30BaHbI
CHEKTpaJbHbIE AHAIM3ATOPBI, a H3MEPUTENIbHBIA MHUKPOPOH MOXKET IMOOYEPEIHO
HCITIOJI30BATHCS B 00EMX CHCTEMaX.

3.2.2 BplOOp KOHTPOJBHBIX TOYEK M pa3MellleHHue 3JIeMEeHTOB
U3MePUTETbHBIX KOMILJIEKCOB

KOHTpOJIBHBIMM ~ TOYKaMH  SBJISAIOTCS  MeECTa  BO3MOXKHOW  YCTaHOBKH
aKyCTUYECKUX W BHOPAlMOHHBIX JaTYUKOB ammapaTypbl aKyCTHYECKOW peueBOn
pa3BEIKH, MECTA PACIIOJIOKEHHS OTPAKAOIIUX ITOBEPXHOCTEN J1a3€pHOI0 U3JIy4EHMUS,
MECTa HENPEAHAMEPEHHOIO0 NPOCIYIIMBAHHUS PEYM, B KOTOPBIX IPOU3BOISATCS
aKyCTHYECKHE U3MEPEHU.



[Ipy KOHTpOJIE BBINIOIHEHNS HOPM NPOTHUBOJIECUCTBUSA aKyCTUUECKOM PEYEBOMU
pa3BelKe C NPUMEHEHUEM MHUKPOPOHOB (B TOM 4YHCIE€ C [PUMEHEHHEM
HaIpaBJI€HHBIX MHUKPO(OHOB) KOHTPOJbHBIE TOYKM JOJKHBI BBIOMpAThCA Ha
pacctostHu 0,5 M OT BHEHWIHUX MOBEPXHOCTEH o0O0cCIeayeMol orpaxaaromniei
KOHCTPYKIIMH.

Cllyd4a€ HEOJHOPOJHOCTH  OIPAXKIAIONIECH KOHCTPYKLIUU  aKyCTHYECKHUE
U3MEPEHUSA BBINOJHAKOTCA OTACIBHO I KaKI0I'0 Y4acTKa, a pe3yJIbTaT IPUHUMACT-
Cs 10 HAaUXYALIEMY CIIy4aro.

IIpu npoBeaeHUM KOHTPOJISI BBINIOJHEHUS HOPM IPOTHUBOJCUCTBUS PEUYEBOU
pa3BelKke C NMPUMEHEHHEM BUOPOAKyCTHMUECKHUX CPEJICTB HEOOXOIMMO YUYUTHIBATH
TaKXXe JJIEMEHThl MHKEHEPHO-TEXHUYECKUX CHUCTEM, MOINMANAIOLNIUMX B aKyCTHYECKOE
I10JIE ICTOYHUKOB PEYEBBIX CUTHAJIOB.

Ecam rpanumnma KOHTpOJMPYEMOW 30HBI HMPOXOAUT MO  OTPaXKTAIOLINM
KOHCTPYKUMSM BBIJIEIEHHOTO IOMENIEHUS, TO KOHTPOJIbHBIE TOYKH JUisi BHUOpa-
LMOHHBIX U3MEPEHUI BBIOUPAIOTCS HenocpedcmeeHHo Ha BHEIIHUX 10 OTHOIICHHIO K
HMCTOYHUKY PEYEBOIO CHTHAJAa MOBEPXHOCTAX OrPAXKAAIUX KOHCTPYKUMii. B
Cllydya€ HEOAHOPOJHOM OrpaKJarolleld KOHCTPYKIMH BHOpAlMOHHBbIE W3MEpPEHUs
HEOOXOJMMO BBIMOJHATh OTIEIBHO JUISl KaXJOr0 y4yacTKa M JieJaTh OLEHKY IO
HauXyAlIeMy CIIyYalo.

Ecan depe3 rpaHully KOHTPOJIMPYEMOW 30HBI IIPOXOAAT KOMMYHMKALIMU
MH)XCHEPHO-TEXHUYECKUX CHUCTEM (Yallle BCero TpyObl TEIIO- U BOAO-CHAOKEHHUS),
TO  KOHTPOJbHBIE TOYKM JJIsi  BUOPALMOHHBIX  HW3MEPEHUH  BBIOMpaIOTCA
HEnocpeocmeenHo Ha TOBEPXHOCTHM J3THX DJJIEMEHTOB Ha PAacCTOSIHUM, HE
npesbimaromem 0,5 M 0T MecTa UX BXOJA U BBIXOJA.

BuOponatuuku (akcenepoMeTpbl) JOJDKHBI HMMETh IUIOTHBIM KOHTAKT C
ITOBEPXHOCTSAMH OTPAXKIAIOIINX KOHCTPYKUMU U C Pa3IMYHBIMA KOHCTPYKTHMBHBIMU
AIIEMEHTAMHU WHKEHEPHO-TEXHUYECKUX CHCTEM — IMPU KOHTPOJIE 3AIIUIIEHHOCTH OT
peUeBOil pa3BelKM C MCIOJb30BAaHMEM BHOPALMOHHBIX CPEJICTB U C IUIOCKOCTSAMHU
CTEKOJI OKOHHBIX MPOEMOB — IPHU KOHTPOJIE 3ALIUIIEHHOCTH OT PEYEBOU PA3BEIKH C
UCIIOJIBb30BaHUEM OITUKO-3JIEKTPOHHBIX CPEACTB Pa3BEIAKHU.

KOHTpOJIb  BBINOJHEHUS HOPM INPOTUBOACHCTBUS PpPEUYEBOM pas3BeAKE C
IPUMEHEHUEM OITHUKO-3JIEKTPOHHBIX CPEJICTB HEOOXOAMMO NPOBOAUTH MyTEM
BUOpPALIMOHHBIX U3MEPEHUM Ha PAa3IMYHBIX y4aCTKaxX MOJIOTHA OKOHHOTO OCTEKJICHHUS
II0 PEKOMEHJOBAaHHBIM CxeMaM. KOJIM4YecTBO KOHTPOJIBHBIX TOYEK B 3TOM Ciydae
ONpeneAeTCs Ha KaXKIOM IIOJIOTHE OCTEKJIEHUs ero miomaneso. [Ipu nBoiHOM
OCTEKJIEHUH 0€3 HCMOJb30BaHUS JKANMIO3W MEXIy CTeKIaMH BUOpalMOHHBIE
U3MEPEHUsI HEOOXOJMMO NPOBOAUTh KAaK Ha BHEIIHEM, TaK M Ha BHYTPEHHEM
OCTEKJICHHH.

MPOLIECCE UCTIBITAHUN U3MEPUTEIbHBI MUKPO(OH TOJIKEH OBITh PACHOJIOKEH
Ha CpedHEl BEPTUKAJIBHOM JIMHMM HA PACcCTOAHUMU OT | A0 2 M OT BHEIIHEHU
ITIOBEPXHOCTU HW3MEPSAEMOM OrpaXkJaroleld KOHCTPYKUMH WIM €€ YydacTKa H
HaIlpaBJIEH B CTOPOHY KOHCTPYKIIHMH.

Ecnn orpaxnaromass KOHCTPYKIUSI MUMEET BBICTyHArOIIME 3JIEMEHTHI ¢acana,

TO MUKPO(OH JTOJKEH OBITh pa3MeIlleH Ha PACCTOSHUM 1 M OT BEpTUKAIbHOU



IUTOCKOCTH, TIPOXOIAIIEH uepe3 HanOoiee BRICTYNAIOIIHE TOYKH 3TUX SJIEMEHTOB
dacama mocpearHe OrpaXkaaronieii KOHCTPYKITUH.



3anMIIeHHOCTh, peyeBor HHGOpPMALUM OT €€ IMepexBara MO AJIEKTPOHHO-
ONTUYECKOMY  KaHaJly  anmaparypod  TEXHUYECKOW  pa3BEIKUM  CUUTACTCS
o0ecrieueHHOM, €CiM 3HauYe€HHE KOHTPOJUPYEMOIO MapaMmeTpa, PacCUUTaHHOTO IO
pe3yiibTaTaM BUOPAIMOHHBIX HM3MEPEHUN Ha IMOJOTHaX OKOHHOI'O OCTEKJICHUS, HE
MPEBBIIIAET HOPMUPOBAHHOT'O 3HAYCHUS.

KoHTpoJibHBIE TOYKHM BO BpeMsi MPOBEICHUS KOHTPOJIS BBINOJHEHUS HOPM
MPOTUBOJICHCTBUS TIEPEXBATY PEUECBON MHPOPMAIIUHU 110 KaHAITY HEMPETHAMEPEHHOTO
MPOCTYIUBAHUS (32 CUET cIabol 3BYKOM3OJSIIIMM OTPAKIAIOIMINUX KOHCTPYKIIHH,
3BYKOBBIX KaHaJIOB CHUCTEM BEHTWISIMKA U KOHIUIMOHUPOBAHMS) BBIOMpAIOTCS Ha
paccrosiuu 0,5 M OT OTrpaKJalOIIMX KOHCTPYKIMK Ha BbicoTe 1,5 M OT momna c
BHEIIHEW CTOPOHBI BBIICJIEHHOT'O TOMEIICHUSL.

Ecnyu TexHOmormyeckue OKHA CHUCTEM BEHTWISILIMM W KOHIUIMOHUPOBAHUS
pPAacCMoJIOKEHBl HA TPAHUIIE KOHTPOJUPYEMOW 30HBI, TO KOHTPOJIMPYEMBIE TOYKH
BBIOMPAIOTCS HETIOCPEJCTBEHHO BO BXOJHBIX (BBIXOJHBIX) OTBEPCTHUSIX BO3IYXOBOJIOB
CHUCTEM BEHTWJIALIMU U KOHAULIIMOHUPOBAHUSL.

3.2.3 KaiiuOpoBKa nepegamuiero U3MepuTeJIbHOr0 KOMILJIEKCA

Ilepen mnpoBeAEHHEM WHCTPYMEHTAIBHBIX H3MEPEHUN I IOJYyYECHUs
JIOCTOBEPHBIX PE3yJIbTaTOB HEOOXOIUMO TIPOBECTU KaTUOPOBKY (TpaayHpOBKH)
NEepeaouIero  u3MepureabHoro Komiuiekca. CyTh KaaMOpOBKHM COCTOMT B
YCTQHOBJICHHUM COOTBETCTBHS MEXKAY ITOJIOKEHHMSIMHU OPraHOB  YIIPABJICHUS
reHepaTopa IIyMa COBMECTHO C YCWIHWTEIEM MOIIHOCTH M HWHTErPAIBHBIMHU
YPOBHSIMU 3BYKOBOro naBieHus Lk = Luw = 70 nb u Lk = Lu + 20 = 90 b,
CO37aBa€MbIMU AKYCTUYECKMM U3JydaTeJeM B CBOOOJHOM 3BYKOBOM TIIOJi€ Ha
paccTostHUM 1 M OT ero paboyero LEHTpa U3ITyUYECHHUS.

VpoBenb 3BykoBoro gamieHus 90 b co3maercs s mpEBBILICHUS
aKyCTHYECKOTo (BUOPAIIMOHHOI0) TECTOBOTO CHUTHAjlda B KOHTPOJIBHOW TOYKE HaJ
aKyCTUYEeCKUM (BUOPAIIMOHHBIM) IIIyMOM B 3TOM TOYKE HE MeHee yeM Ha 3 1b.

YpoBeHb 3BykoBOro JaBiieHusi 70 n1b MCHonap3yrOTCsA MPU UHCTPYMEHTAIBHOM
KOHTpoJIe pabo4yux IMOMEIEeHUH, OOOpYNOBAaHHBIX CHUCTEMAMH 3BYKOYCUJICHMS.
HomuHanbHblil BBIXOJHOM YPOBEHB 3BYKOBOI'O JABJICHUS CUCTEMBI 3BYKOYCHJICHUS
JNOJDKEH JIOCTHTaThCAd 34 CYET M3MEHEHHMS PACCTOSHUS MEXAY aKyCTHYECKUM
U3y4yaTesieM Mepearoiero U3MEPUTEIbHOTO KOMILJIEKCA U MUKPO(POHOM CHUCTEMBI
3BYKOYCHJICHUS.

[Ipn npoBeneHnu KanuOpPOBKU MEPEHAIOLIET0 W3MEPHUTEIBHOIO KOMILUIEKCA
AKyCTHYECKMI U3JIy4yaTellb YCTAaHABIMBAaeTCs Ha BbIcoTe 1,5 M oOT moma, a
U3MEpUTENBHBI MUKpO(GOH pacrmojiaraeTcsi Ha paboyed OCU aKyCTUYECKOIo
U3JTydaTesns Ha pacCTOSHUU 1 M OT ero paboyero ueHTpa.

Pexxum cBoOOMHOTO ToOJIA oObOecrmeunBaeTcsl MpPU YCIOBHM, KOTJa B 30HE
paauycoM 1,5 M OT aKyCTHMYeCKOro wH3iaydareiass W MHUKpO(]OHA, OTCYTCTBYIOT
OrpaXkJarolIe KOHCTPYKINH U NPEIMETHI HHTEPhEpa

3.24 Pa3memenue AKyCTHY€ECKOI0 u3Jy4daresis nepeaaniero
U3MEPHUTETBHOI0 KOMILJIEKCA



MecTo yCTaHOBKHM aKyCTHUYECKOTO M3JIy4aTelisd Mepelatolero N3MEpUTEIbLHOTO
KOMIUIEKCAa B KOHTPOJUPYEMOM IIOMEIIEHUH BHIOUPAETCS B 3aBUCHUMOCTH OT
OCOOCHHOCTEH peueBOi IEITEILHOCTH B JAHHOM MTOMEIIESHUH.

cilydae JIOKaJM3allid HCTOYHHMKA pPEYd B TpejesiaXx KOHKPETHOro pabodyero
MeCTa aKyCTHMYECKHWW U3JIy4yaTelb CIEAYyET YCTAaHABJIMBATHh HEIMOCPEACTBEHHO Ha
paboueM MecTe U OpPUEHTHUPOBaThH €ro IO OCH Ha KOHTPOJBHYIO TOYKY,
PaCIOI0KEHHY0 HOPMaIbHO K IJIOCKOCTH OIPAXKIAOIIENH KOHCTPYKIIUH.

Ecnu B peaenax pabodero nomenieHus MeCTO MCTOYHHUKA PEUYd KOHKPETHO HE
OTIPEJIEIICHO, TO aKyCTHUECKHUI M3TydaTeah He00X0IMMO pa3MeniaTh Ha BbicoTe 1.5 M
OT MOJIJAa M HAa PACCTOSHUU | M OT BEPTHUKAJIBbHOW MNOBEPXHOCTH OrPaXIArOIIEH
KOHCTpYKIuu. OCh W3Iy4yaTeNnsl OPUEHTHUPYETCS IO HOPMaId K 00CIemyemMoi
OTrpaXKJarollel KOHCTPYKIMU. AHAJIOTUYHBIE MpaBUia PACHPOCTPAHSIOTCS W Ha
cilydad 00CJeJ0BaHUs SJIEMEHTOB UHKEHEPHO-TEXHUUYECKUX CUCTEM.

Ecou o0Ocnenyemoil KOHCTpYKIMEH SIBASIETCS TIOJ WM TOTOJIOK, TO
aKyCTUUECKUU U3JTydyaTeslb YCTaHABIMBAETCS B IICHTPE MOMEIEHU Ha BbIcOTE 1,5 M
OT MOJla, U €ro HampaBJ€HUE H3IYUYCHHUS OPHUEHTUPYETCS IO HOPMAIM K IMOIY
(mOTOJIKY).

[Ipn KOHTpoOJiIe MOMEIIEHUH, O0OpPYJAOBAHHBIX CHUCTEMaMH 3BYKOYCHJICHUS,
aKyCTUUECKUU M3JIydaTesb Mepealoliero n3MEepUTEILHOTO KOMIUIEKCa HEOOX0AMMO
pasmeniath y MUKPO(OHHOrO BXOJ/la CHCTEMBbI Ha PACCTOSIHUU, 00ECIIEYMBAIOIIEM
HOMUHAJIBHBINA PEXXUM PabOThl CUCTEMBI 3BYKOYCHIICHHUS.

3.2.5 NU3mepeHne OTHOMICHUH «CUTHAJI/IIYM» B KOHTPOJIbHBIX TOYKAX MPH
HHCTPYMEHTAJILHOM KOHTpPOJie Ppadouynx mnoMelleHuil, He 000pPYA0BAHHBIX
CHCTEMOM 3BYKOYCHJICHUS

Ecnu 3amuimaemoe pabodee nomenieHrne He 000py10BaHO CUCTEMOMN
3BYKOYCHUJIEHUS, TO YCTAHOBJIEH CJIEAYIOIINI NOPSIOK U3MEPEHUSI OTHOILICHUI
«curHal/mrym». B akycTuyeckoii cuctemMe nepearoiiero u3MepUTeIbHOTO
KOMILIEKCA YCTaHOBJIMBAETCS ypoBeHb n3nyueHust 90 nb. [{ns kax ol BeIOpaHHOM
KOHTPOJIbBHOM TOYKH C UCIIOJIb30BAHUEM ITPUEMHOTO U3MEPUTEIIHBHOTO KOMILIEKCA B
KaXXJI0M OKTaBHOM MOJIOCE MPOBOJSTCA CIEIYIONINE U3MEPUTEIIbHBIE U PACUETHHIE
olnepaluu:

- MPU BBIKIIFOYEHHOM NEPEAAIONIEM H3MEPUTEIbHOM KOMIUIEKCE H3MEPHUTH
OKTaBHBIM YPOBEHb aKyCTUUYECKOTO (BUOpAMOHHOTO) 11yMa Luwi/Vui B 1b;

- BKJIIOYWTH MEPENAIOIINI NU3MEPUTEIbHBIA KOMIIEKC U U3MEPUTh OKTaBHBIN
CyMMapHbIil ypOBEeHb (CMeCh) AaKyCTHYECKOrO CHUTHajda M IIymMa L+wi WIH
BUOPALIMOHHOT'O CUTHAJIA U IyMa Vic+uy;

- paccuUTaTh OKTABHBIA YPOBEHb aKyCTHYECKOTO (BUOPAIIMOHHOTO) CUTHAJIA
Lc(Ve) mo dhopmynam:

Lei = L(c+m)i - Al,

Vei = I/(c+m)i - Al, )

rae Ai — B 1b, onpenensieTcs u3 crienuaabHON TaOIUIIBL.



paccUYMTaTh OKTABHOE OTHOIIICHUE «aKyCTUYECKUN (BUOPAIIMOHHBIN)
curHan/mym» Ei B 1b o popmynam:
Ei=Lei— Lui — 20,

(2
Ei=Vei—Vuii—20. )

3.2.6 U3mepeHne OTHOMICHUH «CUTHAJI/IIYM» B KOHTPOJILHBIX TOYKAX MPH
HHCTPYMEHTAJTbHOM  KOHTpOJie Ppado4yux MNOMelleHHui, 000pPyI0BaHHBIX
CHCTEMOM 3BYKOYCUJICHUSA

[Ipy MHCTpYMEHTAIbHOM KOHTpOJie pabouMx MOMeIleHUuH, 000pyAOBaHHBIX
CUCTEMOM 3BYKOYCHWJIEHUS, U3MEPEHUE OTHOIICHUN «CUTHAJ/IIyM» IMPOU3BOIAUTCS B
TOM K€ MOCJIEI0BATEIBHOCTH, YTO U JUIsl IOMELIECHHUM, HE 000pyI0BaHHBIX CUCTEMON
3BYKOYCHWJIEHUS, C TOM JIMIIb PA3HULIEH, YTO yCTAHABIMBAEMbI YPOBEHDb W3IIYyUYECHUS
aKycThuueckon cucremnl coctaBiusier 70 nb, a cam H3MEpUTENBHBIA KOMILIEKCE
pa3Meraercs ee nepea MUKpo(pOHOM CUCTEMBI 3BYKOYCHIICHHUS.

[TorpemHocTh U3MEPEHNN TOJKHA OLIEHUBATHCS CTATUCTUYECKUMU METOIAMM.
IToBTOpsIEMOCTh PE3YIBTATOB JOJKHA COOTBETCTBOBATh JIAHHBIM, IPUBEICHHBIM B
HOPMAaTUBHBIX JOKYMEHTAX.

Pe3ynbTathl HMHCTPYMEHTAIBHOIO KOHTPOJI JOJDKHBI OBITh  O(OpPMIIEHBI
IPOTOKOJIOM, a TaKXe PEKOMEHAALUAMU U NPEUIOKEHUSIMH 10 OOECIEeUEHUIO
BBINOJIHEHUSL HOPM IIPOTUBOJICUCTBHS aKyCTUYECKON PEYEBOU pa3BEIKE.

IIPOLIECCE KOHTPOJS TEXHUYECKUX CPEICTB M CUCTEM Ha COOTBETCTBHE
YCTAHOBJICHHBIM HOpMaM Ha [apamMerppl B pPEYEBOM JMAaNa30HE YacToT
OCYILIECTBIISIETCA:

- ompeaenenue wmect paszMmemenuss OTCC u BTCC (¢ npuBs3koil K
MOMEMICHHUSIM, B KOTOPBIX OHHM YCTAaHOBJIEHBI) OTHOCHTEIBHO TpacC NPOKIIAIKH
MHOOPMAIIMOHHBIX M HEUH(OPMAIMOHHBIX LEMEW, BBIXOAAMIMX 33 MPEIeibl
KOHTPOJIMPYEMOU TEPPUTOPHH;

- IPOBEpPKa HAJIM4Ms MTPOBEICHHUS cIENITpoBepoK u crienuccnenoBanuii OTCC
BTCC, a Tak>xe BbIIIOJIHEHUS TPEOOBaHUM MPENUCAHUNA Ha SKCILTyaTalIo ATUX
CPEACTB;

- IPOBEPKA HAIMYUS U MPABUIBHOCTH YCTAaHOBKU CEPTUPUIIMPOBAHHBIX
CPEICTB 3aIMThl HHPOPMAIIMH 110 CIA00TOUYHBIM U CHIIBHOTOUHBIM LIETISIM;

- IpOBEpKa MPaBUJIBHOCTH IPOKIAAKH (JOIYCTUMBIE BEJIWYUHBI Pa3HOCA)
MHPOPMALIMOHHBIX M HEMH()POPMAIMOHHBIX  TOKONPOBOASIIMX  Lened u
KOMMYHUKaIMi B cooTBeTcTBHH ¢ TpeboBanusimu CTP.

OnacHbIMH W TOIJISKAUUMH 005S3aT€IbHOMY KOHTPOJIIO SIBJISIFOTCS BCE
TOKOIIPOBOJSALIME KOMMYHHMKAallUM W TIOCTOPOHHHME IPOBOJHUKH (CETH CBA3U H
nepefayd  JaHHBIX,  JJEKTPONMTAHMs,  3a3€MJICHUSA,  IT0XKApPHO-OXPAHHOMU
CUTHAJIM3AlMKY, YacopuKauuu, paguopuKaluK, WHXEHEPHbIE KOMMYHHKAIUU:
BOJONIPOBO/I, OTOILJIEHUE U T. I1.), UMEIOLIME BbIXOJ 3a rpanuily K3.

IIpn OTCYTCTBUM NPEANIMCAHUN HA DKCIUTYaTalMI0 U 3aKJIFOYEHUHN O CllelHallb-
HOM MpOBEpKE TEXHUUYECKUX CPEJICTB aTTecTalys 00beKTa MPUOCTaHABIUBACTCS 0
BBITIOJIHEHHSI HEOOXOUMBIX MEPOTPUSITHIA.



[IpoBepka MpOU3BOAUTCA Ha OCHOBE CIICTYIONTUX TOKYMEHTOB, BXOSIINX B
nacrnopt 00bexTa HHGOPMATH3AIUH:
- IUTaH KOHTPOJIUPYEMOM 30HBI MPEATPUATHS (YUPEIKICHUSA);



COCTaB TEXHUYECKHUX CPEJICTB, PACIIOJIOKEHHBIX B BbIJICIICHHOM MOMEIICHHH;

IUTaHBI Pa3MEILEHUS OCHOBHBIX U BCIIOMOTaTEIbHBIX TEXHUYECKUX CPEACTB U
CUCTEM B IIOMEILICHNY;

CXEMbI NPOKIIAJIKU JTMHUM Iepeiauyl TaHHBIX (c1a00TOUHbIE ceTU: TenedoH,
MOKapHO-OXpaHHAas CUTHANM3ALWs, YacopuKalus, paguoPpuKanus 1 p.);

CXEMBbI U XapaKTEPUCTUKHU CUCTEM DJIEKTPONUTAHUS U 3a3€MJICHUS O0BEKTa
uH(pOpMaTH3ALIUH.

[IpoBepka mpoBOAWTCA B [JBa 3Tama: CHa4yajJa MPOU3BOJUTCSA OLEHKA
npaBWIbHOCTH BbINoJIHEHUs TpeboBanuii CTP mo cxemam, 3aTteM mpoBepsieTcs
COOTBETCTBHE CXEM PEAIBHOMY Pa3MEIICHHUIO TEXHUYECKUX CPEACTB U NPOKIIAIKE
JIMHUM.

KOHTpOt0 TEXHUYECKUX CpPEACTB M CHCTEM C LENbI0 YCTAHOBJICHUS HUX
COOTBETCTBMSI HOpPMAaM Ha [apaMeTpbl B  pPEYEBOM  JIMANA30HE  4acTOT
[IPEeLyCMaTPUBAET CIEAYIOIINE TEXHUYECKUE MEPOITPUATH:

MHCTPYMEHTAJIbHAs MTPOBEPKA YPOBHS aKyCTORJIEKTPUUECKUX MPEe0Opa3OBaAHUIA
B BTCC, noak/IF0OYEHHBIX K CETAM M JIMHUSIM, UMEIOIINM BbIXOJ] 3a rpanuity K3;

uHcTpyMeHTalbHasd npoBepka B OTCC Hanuuus napa3suTHOW reHeparuu 1
HABOJIOK B JIMHUH JIEKTPOTTUTAHUS.

[TpoBepka napasuTHON reHepaluy IPOU3BOAUTCS TOJIBKO Ha BBISIBJICHUE (paKTa
HAJIMYUS WIH OTCYTCTBUS. B KauecTBe H3MEPUTEIbHBIX MPUOOPOB MPUMEHSIOTCA
aHanuzaTop coektp u ocmwuiorpad. Hamuume wmoxpynsiuuu mnpoBepsieTcs 1O
M3MEHEHUIO YPOBHS WM U3MEHEHUIO (DOPMBI CUTHANA SJIEKTPOMArHUTHOTO TOJISL.

B cnydae BBISIBIIEHHS Hadu4usl Napa3sUTHBIX T'€HEPATOPOB, MOAYJIUPOBAHHBIX
aKyCTUYECKUM CHUTHAJIOM, TEXHUYECKOE CPEACTBO JOKHO U3bIMAThCA U3
BBIJICJICHHOT'O ITOMELICHUS.

B kayecTBe HCTOYHMKA aKyCTHYECKOIO CHUTHAJa HCIIOJIB3YETCS T€HEPATOP
IIyMa C MHTErPaJIbHBIM YpPOBHEM 3BYKOBOTO AaBieHus 70 1b. M0OKHO UCIIOJIB30BATH
reHepaTop rapMOHUYECKOTO cUrHazna ¢ yactorou 1 kI’ ¢ mepecTpoiikoil 4aCTOTHI Ha
10—15% B 00e CTOPOHBI I HCKJIIOYEHHUS pe30HaHCOB. M3mepeHus mpoBOISATCA
HaHOBOJBTMETPOM, UMEOIIMM IKairy | MxB.

[Tpu ycTaHOBKe HeCepTUPUIMPOBAHHBIX UITU C IPOCPOUEHHBIM CEPTUPUKATOM
CPEJICTB 3allMThl TPOU3BOAUTCS 00s3aTeNbHAs MPOBEPKA UX pabOTOCIIOCOOHOCTH.

[Ipu BbIsABIeHMH HapyweHud TpeboBanuii CTP mo nonmycTUMbIM BETUYHH
pazHoca WH(GOPMALMOHHBIX U HEUH(POPMAIMOHHBIX TOKOMPOBOIALIMNX IEnel u
KOMMYHUKAIIMI JTOIyCKaeTCs MPOBEACHUE MHCTPYMEHTAIBHOIO KOHTPOJS HAIUYUS
HABEJICHHBIX JJIEKTPUYECKUX CUTHAJIOB B OTXOJAIIMX LEMSIX II0 METOAMKaM
CHELUAIbHBIX UCCIEAOBAHUM. YKa3aHHbIE MPOBEPKHU MPOBOAATCS NOMOJHUTEIBHO K
porpamMme aTTeCTallMOHHBIX UCTIBITAHUN.

B CJIy4acC BBIABJICHUA IIPCBBIMICHUA YPOBHSA CUT'HAJIA YCTAHOBJICHHBIX HOPM
ATTCCTAllMOHHAA IIPOBCPKaA ITPUOCTAHABIIMBACTCA 40 YCTPAHCHUA HapymeHHﬁ.



4. 3anaHue AJ151 BbINIOJHEHUA NMPAKTHYECKUX
paoort IlpakTnueckoe 3ansitue Ne§

M3yuuTh TOPSIOK peaau3alid HHCTPYMEHTAIbHO-PACYETHOTO METO/a
ONPE/CIICHUS] OTHOILICHUM «peyeBOM CurHal / aKyCTHYECKUM
(BUOpAIIMOHHBIN) TITyM).

[ToAroTOBUTH M MPEACTABUTH B BUJIE aJITOPUTMA MOPSAJIOK peain3aliuu
WHCTPYMEHTAJIbHO-PACYETHOTO METO/Ia OTIPE/ICTICHUSI OTHOIIICHU I
«peyeBOM CUTHAJ / aKyCTUYECKUN (BUOPAIIMOHHBIN) IIIyM.

OdopMHUTH OTYET MO MPOICTAHHON MPAKTUIECKON paboTe U MPEACTaBUTh
€ro K 3aIluTe.

IIpakTuyeckoe 3anaTHEe Ne9
N3yuuTh OPSIOK BEIOOPA KOHTPOJIBHBIX TOYECK U pa3MEIICHUS
AJIEMEHTOB H3MEPHUTEIIBHBIX KOMILICKCOB.

[logroroBUTh W MpPEACTaBUThL B BHUJIE aITOPUTMa TMOPSIOK BbIOOpa

KOHTPOJIBHBIX TOYCK MW Pa3sMCIICHUA OJJICMCHTOB HW3MCPUTCIbHBIX
KOMIIJICKCOB.

OdopMHUTH OTYET MO MPOICTAHHON MPAKTUYECKON paboTe U MPEACTABUTh
€ro K 3alluTe.

IIpakTnueckoe 3ansaTue Nel(
N3yuuTh npoueaypy KaauOpOBKH MEPEIa0IIEro HU3MEPUTEIBHOTO
KOMILJIEKCA.
[ToaroToBUTH U NPEACTABUTH B BUJE AITOPUTMA IPOLELYPY
KaIMOPOBKHU MEPENAIOLIET0 U3MEPUTEIIEHOTO KOMILIIEKCA.
OdopMHUTH OTYET MO MPOJIETAHHON MPAKTHYECKOM paboTe u
IPEICTaBUTh €r0 K 3allUTE.

IIpakTnueckoe 3ansaTue Nell
N3yuuTh NOPAIOK pa3MEIEHUs aKyCTUYECKOI0 U3ITyYaTels
NEPENAIOIIEr0 U3MEPUTEITBHOTO KOMIUIEKCA.
[ToaroTOBUTH U PEACTABUTH B BUJE aIrOPUTMA MOPSIOK pa3MEIeHUS
aKyCTHYECKOTO M3ITydaTessl MepeIaroliero N3MepUTeTbHOT0 KOMITIEKCA.
OdopMuUTh OTYET MO MPOAECTAHHON MPAKTHUECKON paboTe U
IPEICTaBUTh €r0 K 3aILUTE.

IIpakTuyeckoe 3ansaTue Nel2

W3yuuTh  TOPAIOK  W3MEPEHHs]  OTHOIICHWH  «CHUTHAI/IIyM» B
KOHTPOJBHBIX TOYKAX MPU WHCTPYMEHTAIHHOM KOHTPOJE paboumx
MOMEIICHHM, He 000PYTIOBAaHHBIX CUCTEMOM 3BYKOYCHUJICHUSI.

[ToaAroTOBUTH W MPEACTAaBUTH B BHUJE AITOPUTMA NOPSAOK HU3MEPEHUS
OTHOUIEHUH  «CUTHAI/IIyM» B  KOHTPOJBHBIX  TOYKAaX  MpHU
UHCTPYMEHTAJILHOM  KOHTpOJ€  pabouux  TOMEICHUM, HE
000pyIOBaHHBIX CUCTEMOM 3BYKOYCHUJICHUSI.



OdopMUTB OTYET MO MPOJAETAHHON MPAKTUYECKON paboTe U MPEACTABUTH
€r0 K 3allHUTE.

IIpakTnuyeckoe 3anaTue Nel3

N3yunTh MNOpSAAOK H3MEPEHHUS] OTHOIIEHUW «CHUTHAJI/IIyM» B KOHTPOJIbHBIX
TOYKaX IMpPU HMHCTPYMEHTAJIbHOM KOHTpoJie pabodyux MOMENICHUH,
000pYyIOBaHHBIX CUCTEMOM 3BYKOYCHUIICHHUSI.

[lonroTroBUTh W TMpPEACTaBUTH B BUAE QJITOpUTMA NOPSAIOK HU3MEPEHUS
OTHOILIEHUN «CUTHAJ/IIyM» B KOHTPOJIbHBIX TOUKAX MPU MHCTPYMEHTAIbHOM
KOHTpoJIe pabOUrX MOMEIIEHUH, 000pyT0BaHHBIX CUCTEMOM 3BYKOYCUJICHHUS.

OdopMUTh OTYET 1O NPOAECTAHHON MPAKTUUECKON paboTe U MPEACTaBUTh €T0 K

3alIUTC.

3ananue 00y4aeMbIM JJIS CAMOCTOATEIbHOM y4e0HO# padoThl IpPU
MOAT0TOBKE K MPAKTHYeCKOMY 3aHATHIO:
3aKkpenuTh U YriIyOuTh 3HAHHUSI, IOTYYEHHbIE HA JIEKIUH, JJIsl 3TOTO
U3YYUTh KOHCIEKT JIEKIHUA U PEKOMEHIYEMYIO JINTEPATypy.
MN3yuuTh MeTOIMYECKHE YyKa3aHUsl K NPAKTUYECKUM 3aHIATHSIM U
HOJArOTOBUTH ~ OTYETHl IO  NPAKTHMYECKUM paboTaM  COIVIACHO
METOIMYECKUM YKa3aHUSM.

Cnucok Jqureparypbl, peKOMEHAyeMOil 115l CAMOCTOATEJIbHON padoThI:

TexHuyeckre cpeAcTBa M METOJbl 3alllUThl WHGOpPMALUUK: YUYEOHUK JIs
CTyAEHTOB BhIcIINX yueOHbIX 3aBeqeHui / C.B. Cxkpouib, A.A. lllenynanoB [u ap]. —
M.: Mamunoctpoenue, 2008. — 508 c.

OpraHu3aioHHO-TIPaBoBOe obecreueHrne nHHOPMAIIMOHHON 0€30MacHOCTH:
y4eOHUK JIJIs1 CTYIEHTOB, O0ydaromuxcs mo cnenuansbHocTsm 10.05.07
«IIpotuBoaeiicTBue TexundeckuM paspenkam» u 10.05.03 «Mudopmarmonnas
0€30MacHOCTh aBTOMATU3UPOBAHHBIX CUCTEMY / MO penakuuen A.A. AnekcanapoBa
MLIL. CorueBa — M.: U3a-Bo MI'TY um. H.D. baymana, 2018. — 291 c.

MensbimakoB FO.K. Teopetnueckrie OCHOBbI TEXHUYECKUX Pa3BEAOK:
yueOHoe nocobue. — M.: 3a-so MI'TY um. H.O. baymana, 2008. — 536 c.

MemnbiakoB FO.K. OcHOBBI TEXHUYECKUX pa3BeoK: yueOHUK. — M.: U31-Bo
MI'TY um. H.O. Baymana, 2011. - 478 c.

Menbmakos [0.K. Buael u cpeictBa MHOCTpaHHBIX TEXHUYECKUX PA3BEIOK:
yueOHuk. — M.: U3n-s8o MI'TY um. H.D. baymana, 2009. - 656 c.

Nudopmatuka: yueOHUK 11 BRICIIMX y4eOHBIX 3aBenennit MB/ Poccun. — T.
1. Uudopmatuka: Konnenrtyansubsie ocHoBbl / C.B. Cxpsuib, H.C. XoxioB [u ap.]. —
M.: Mapoceiika, 2008. — 464 c.

KoMrmnekcHbli TeXHUYECKU KOHTPOJIb 3(G(HEKTUBHOCTH Mep 0e30MacHOCTH
CUCTEM YMpaBJICHUS B OpraHax BHYTPEHHUX Jel: y4yeOHOe MocoOue sl BBICIIMX
yueOnbix 3aBenenuii MBJ[ Poccun. — Y. 1. TeopeTnueckue OCHOBBI TEXHUYECKOM
pa3BeJIKU U KOMIUIEKCHOTO TexHuueckoro koHTpoJst / C.B. Ckpeuis, H.C. XoxoB [u
ap.]. — M.: I'opsiuas nmuaus — Tenekom, 2006. — 313 c.



308 FO.K. OCHOBBI METOJOJOTUN KOJWYECTBEHHON OIEHKU 3()PEKTUBHOCTH 3aIUThHI
uH(pOpMAaIU B KOMITBIOTEPHBIX cucTeMax. - PocroB-na-Jlony: M3n-so CKHII BII. 2006. - 274
c.

by3os I'.A., Kamuama C.B., KonmpateeB A.B. 3amura OoT yTeukwm HHPOpMAIUU TIO
TEXHUYECKUM KaHajaM: yueOHoe nocobue. - M.: ['opsiuas nmunus - Tenexom, 2005.

416 c.

CanoxxkoB M.A. Dnekrpoakycrtuka. - M.: Ces3b. 1978.

XopeB A.A. Texnudeckas 3anura uHpopManuu: ydyeOHOe mocoOue Jyisi CTYJICHTOB
By30B: B 3 T. — T. 1. Texuuueckue kaHanbl yreuku nadopmanuu / A.A. Xopes; noa pea. FO.H.
JlaBpyxuna. — M.: HIIL] «Ananutuka», 2008. — 436 c.

Memnbmakos [O. K. 3amura 00beKTOB U HHPOPMAIIUU OT TEXHUYECKUX CPEJICTB
pa3Beaku. M.: Pocculick. roc. rymanur. yH-T, 2002.

KoMriekcHbI TEeXHUYECKH KOHTPOJh d(PPeKkTuBHOCTH Mep OE€30MacHOCTH CHUCTEM
YIpaBJICHUSI B OpraHax BHYTPEHHUX JeJ: yueOHOe mocoOue ISl BBICIIMX YYEOHBIX 3aBE/ICHUIM
MB/JI Poccun. — Y. 2. IIpakTnueckne acreKTbl TEXHHYECKOM pa3BEIKM M KOMIUIEKCHOIO
texuuueckoro koutpons / C.B. Ckpsuib, H.C. XoxnoB [u ap.]. — M.: T'opsiuass nuHus —
Tenexom, 2006. — 205 c.

MeTtoapl 3alUThl aKyCTUYECKOW peueBOoM MH(OpMAIMM OT yTEUYKH MO TEXHUYECKUM
ka"ainam. / B.I'. I'epacumenko, }O.H. Jlapyxun, B.U. Tynora. — M.: PLIUb «®axken», 2008. —
258 c.

NuxenepHo-TexHUYecKas 3amuTa HHpopManuu: yded. mnocobue njsi CTYJEHTOB,

oOydJaronmxcsi Mo CrenuaibHOCTsIM B 0071, mHpopMm. Oe3zonacHoctr / A.A. Topokun. - M.:
I'enmuoc APB, 2005. - 960 c.

OcHoBHasl JuTepaTypa:
Hono3zos, H. JI. [Iporpammusie cpenctsa 3amuTsl nHGopmarun / H.JIL. Jlono3oB ; T.A. I'yibrsesa. -
Hosocubupck : HI'TY, 2015. - 63 c. - ISBN 978-5-7782-2753-8
Pa3paboTka cucTeMbl TEXHUYECKOH 3aIUThl HHPOpMauu DIEeKTPOHHBIH pecype : YuebHoe
nocobue / B. . ABepuenkoB [u 1ip.]. - bpsinck : BpsiHckuii rocynapcTBeHHbIN TEXHUYECKUI
yHuBepcuteT, 2012. - 187 c. - Knura vaxonutcs B npemuym-sepcun Ob6C IPR BOOKS. - ISBN
5-89838-358-1

Jlomo/IHMTeIbHAS JIUTepaTypa:

WBanos, A. B. 3amura peueBoit uHpOpManuy OT yTeYKU MO aKyCTOIEKTPUIECKUM KaHaiam / A.B.
WBanos ; B.A. Tpymms. - HoBocubupck : HI'TY, 2012. - 43 c. - ISBN 978-5-7782-1888-8

Turos, A. A.<BR>&nbsp;&nbsp;&nbsp; NHxeHepHO-TeXHUYECKas 3alMUTa HHPOPMAIUH :
yduebHoe rmocodue / A.A. Tutos. - Tomck : ToMCKHI1 TOCY1apCTBEHHBI YHUBEPCUTET
CHCTEM YIpaBlIeHHs U paanodnekTpoHuku, 2010. - 195 c. - http://biblioclub.ru/
MeTtoanueckast Jureparypa:

MeTtoanyeckre yKa3aHusl MO BBIOJHEHUIO JTAOOPAaTOPHBIX M MPAKTHUECKUX paboT MO JUCHHUIUIMHE «3aluTa
MH(pOPMALKU OT YTEUKH [0 TEXHUYECKUM KaHaJIaM».

Metoanyeckie peKOMEHAALUUHU sl CTYyIEHTOB MO OPTaHM3aLUU CAMOCTOSITEIHHON pabOThl MO JUCLUIUIMHE
«3amuTa nHPOPMALUU OT YTEUKH [0 TEXHUYECKUM KaHaJIaM».

HNuTepHeT-pecypcebl:

WWW.intuit.ru — HallMOHAIBHBIN OTKPBITHIN yHUBepcuteT « MHTYUTy;
www.window.edu.ru —eIMHOE OKHO AOCTyIa K 00pa30BaTeIbHBIM pecypcam;
www.citforum.ru — cepBep HHGOPMAIIMOHHBIX TEXHOJIOTHH.
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1. O01ue MoJI0sKeHu st

CamocrosiTenpHas paboTa — IutaHupyeMas ydeOHas, yueOHO-HCClIeIoOBaTENbCKasl, HAyIHO-
UCclieIoBaTeNbCKasi paboTa CTYJCHTOB, BHINOJHAEMAsi BO BHEAYJUTOPHOE (ayAUTOPHOE) BpeMs 110
3aJJaHUI0O U TIPY METOJUYECKOM PYKOBOJCTBE IpENojaBarelis, HO 0e3 ero HernocpeicTBEHHOIo
ydactus (P YaCTUUHOM HENOCPEACTBEHHOM YYaCTHUH MPENOJaBaTENsl, OCTABIAIOIIEM BEAYILYIO
pOJIb 32 pabOTOM CTY/ICHTOB).

CamoctosarenbHas pabdora ctynentoB (CPC) B BY3e sBisieTcst BaXKHBIM BUAOM y4eOHOU U
HAy4yHOM JesTeNbHOCTH cTyneHTa. CamocrosiTelibHas padoTa CTYJIEHTOB WUIPAaeT 3HAYUTEIbHYIO
POJIb B PEUTHHTOBOI TEXHOJIOTUU O0yUYCHUSI.

K OCHOBHBIM BHIaM CaMOCTOSITEIbHON pabOThI CTYAEHTOB OTHOCSTCS:

- (opMHpOBaHUE U YCBOEHHE COJEP)KaHUS KOHCIIEKTAa JEKIMHA Ha 6a3ze peKOMEH/IOBaHHOM
JIEKTOPOM y4yeOHOM JHUTepaTyphl, BKIOYas HHPOPMAIMOHHbIE 0O0pa30BaTeIbHbBIE PECYPCHI
(971eKTpOHHBIE YUEOHUKH, SJIEKTPOHHbIE OMOIMOTEKH U Jp.);

- HalMCaHue JI0KJIa/10B;

- MOATOTOBKA K CEMUHApaM, MIPaKTUYECKUM U JIAOOPaTOPHBIM paboTam, X opopMIICHHE;

- COCTaBJICHHE AaHHOTHPOBAHHOIO CIHMCKa CTaTed W3 COOTBETCTBYIOHIMX >KYpPHAJIOB IIO
OTpacisaM 3HaHUH (MeJaroruiyeckux, NCUXOJOTHUECKUX, METOANYECKHX H Jp.);

- BBIMIOJIHEHUE YYEOHO-HCCIIeI0BATENbCKUX Pab0T, MPOEKTHAS IEATEIbHOCTD;

- TOJTrOTOBKA IMPaKTHYECKUX pa3pabOTOK M pPEKOMEHJAIMH 10 peleHHI0 MpoOIeMHOI
CUTYyalluH;

- BBIOJIHEHHE [OMAIIHUX 3aJaHUN B BHUJAE pEIICHUs OTACIBHBIX 3aJad, IPOBEICHUS
TUIIOBBIX PACYETOB, PACUETHO-KOMITBIOTEPHBIX M MHAWBHUIyaJIbHBIX pabOT MO OTAEIbHBIM pa3jesiaM
COJEpKaHUs AUCLUIIIMH U T.1.;

- KOMIIBIOTEPHBIM TEKYIIMH CaMOKOHTPOJIb M KOHTPOJb YyCHEeBaeMOCTH Ha 0aze
AJIEKTPOHHBIX 00YUAIOIIMX U ATTECTYIOIUX TECTOB;

- BBIIIOJIHEHUE KYPCOBBIX pabOT (IPOEKTOB) B paMKax JUCLUILINH;

- BBITIOJIHEHUE BBIIYCKHOM KBaTU(UKAIIMOHHON paboTHI U Jp.

Merouka OpraHu3alMi CaMOCTOSITENIbHOM pabOThl CTYAEHTOB 3aBUCUT OT CTPYKTYpHI,
XapakTepa M OCOOEHHOCTEHl H3ydyaeMOW IMCLUMIUIMHBI, O0b€Ma 4YacoB Ha €€ H3y4yeHHe, BHJA
3aJlaHUil JJI1 CaMOCTOSATENbHONH paboThl CTYAEHTOB, WHAMBHUIyaJbHBIX KaueCTB CTYIEHTOB U
yCIIOBUI Y4eOHOU 1eATeIbHOCTH.

[Tpouecc opraHu3anuu caMOCTOSTENIbHON pabOThl CTYAEHTOB BKJIIOYAET B C€Osl CleayolIne
JTarbl:

- TMOATrOTOBUTENBHBIA (OmpesaeseHue Iiesiel, COCTaBJIEHHE MpOrpamMMmbl, IOJArOTOBKA
METOAMYECKOT0 00ecTieyeHHs, TOAr0TOBKA 000PYI0BaHUs);

- OCHOBHOHM (peaiu3anys HpOrpaMMbl, HCIOJIb30BaHUE IMPUEMOB MOMCKa HH(OpManuu,
yCBOEHMs, TMepepabOTKM, TPUMEHEHHUs, TMepelaud 3HaHWHM, (UKCUpOBaHME pPE3yJIbTATOB,
camoopraHu3zalus npouecca padoThl);

- 3aKIIOYMTENbHBIM (OLlEHKAa 3HAYUMOCTH U aHAJIU3 Pe3yJIbTaTOB, MX CHUCTeMaTH3alus,
oreHKa Y(PPEeKTHBHOCTH MPOTPAMMBI U TIPUEMOB PAaOOTHI, BBIBOJBI O HAMIPABICHHUSIX ONTHMHU3ALINN

Tpyna).



2.leab ¥ 3a1a4M CAMOCTOSATENbHOM PadoThI

Benymas uens opranmzamuu u ocymectsieHuss CPC coBmagaer ¢ menpio 0OydeHUs
CTyZieHTa — () OPMHPOBAHNE YHUBEPCAIBHBIX KOMIIETCHIIUH.

IIpu opranuzamuu CPC BaxHBIM U HEOOXOJUMBIM YCIOBHEM CTAaHOBSITCA (POPMHPOBAHUE
YMEHHUSI CAMOCTOSITEIbHOM paboThl sl NPUOOPETEHUs 3HAHWM, HABBIKOB U BO3MOXXHOCTH
OopraHu3anuu y4eOHOW M Hay4yHOH AedTenbHOCTH. Llenbio camocTosiTenbHON paboThl CTYICHTOB
ABJIIETCS OBJaJeHUE (YHIAMEHTAIbHBIMU 3HAHUAMHU, TNPOPECCHOHANBHBIMU YMEHUSMH U
HaBBIKAMU JIESITEIBHOCTH 10 MPO(UIIO, ONBITOM TBOPYECKOW, MCCIEI0BATEIbCKON JESTEIbHOCTH.
CamocrosiTenbHas ~ paboTa  CTYAGHTOB  CIOCOOCTBYeT  pa3BUTHIO  CaMOCTOSATEIbHOCTH,
OTBETCTBEHHOCTH U OPTaHW30BAaHHOCTH, TBOPUYECKOI'O MOJX0/a K pEIIeHUI0 MpobieM y4eOHOro u
poheccHoHaNIbHOTO YPOBHSL.

3agauamu CPC sBasgroTcs:

CUCTeMAaTHU3alMsl M 3aKpEeIUICHHE IOIYYEHHBIX TEOPETUYECKUX 3HAHUN U MPaKTHUYECKHUX
YMEHHH CTYIE€HTOB;

yriyOJeHue U pacliupeHne TEOPETHUECKUX 3HAHUM;

¢opMHupoBaHHE YMEHHH  MCIONB30BaThb HOPMATHBHYIO, IPaBOBYIO, CIIPaBOYHYIO
JIOKYMEHTAIMIO U CHEeLHAIIbHYIO JINTEPATYPY;

pasBUTHE TMO3HABATENBHBIX CIOCOOHOCTEM M AKTUBHOCTH CTYJIEHTOB: TBOPYECKOMH
MHUIUATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

(dopMHpOBaHHE CaMOCTOSITEIBHOCTH MBILIUIEHUs,, CHOCOOHOCTEH K caMopa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeasIn3alllu;

pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM;

HCIOJIb30BaHNE MaTepHala, CoOOpaHHOIO U MOJYyUYEHHOTO B X0J/1€ CAMOCTOATEIbLHONU pabOThI
U 1a0OPaTOPHBIX 3aHATHH.

3. TexHoJsiornyeckasi KapTa caMoOCTOATEIbHOI padoThI CTYIEHTA

Kobr CpencrBa u O0BEM YacOB, B TOM YHCIIE
A Bug TEXHOIOTHH CPC | KonraktHag | Bcero
peann3yeMbIxX
o IesITeIbHOCTH OIICHKU pabora ¢
KOMITETEHIIUH,
CTYJICHTOB MpernoiaBat
MHAMKATOpa(oB)
eJIeEM
6 ceMmecTp
OIIK-9(MA-1 NJI-2 | CamocrosrensHo | CobecenoBanue
UA-3) € U3y4YeHHE
19,8 2,2 22
OIIK-10(MJ-1 JTUTEPATYPBI
V-2 UJ-3)
OIIK-9(MA-1 UO-2 | [ToaroroBka K CobecenoBanne
Nna-3) IPAKTUYECKHM
5,76 0,64 6,4
OIIK-10(M -1 3aHATUIM ’ ’ ’
V-2 U-3)IIK-3
OIIK-9(MA-1 UA-2 | TToaroroBka K CobecenoBanue
Nna-3) 1a60PaTOPHBIM
8,64 0,96 9,6
OIIK-10(M/I-1 3aHSTHSIM ’ ’ ’
-2 UJ-3)
OIIK-9(U -1 NJ-2 | TToaroroBka Jlokman
NJ-3) JOKJIa/1a
OIIK-10(M/I-1 ? 1 10
-2 Ua-3)
Htoro 3a 6 cemectp | 43,2 4.8 48




4.I1ops10K BHINOJHEHUS CAMOCTOATEILHON padoThl CTYAEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

[Ipu pabore ¢ KHUTOW HEOOXOAUMO MOAOOPATh JMTEPATypPy, HAYUYHTHCS MPABUILHO €€
YUTaTh, BECTH 3amucu. s mombopa mureparypbl B OMOIMOTEKE HMCIOJIB3YIOTCS ajl(paBUTHBIA U
CUCTEMATUYECKUI KaTaJIOTH.

Ba)xHO MOMHHUTB, YTO palMOHAJIbHBIE HABBIKM PAa0OThl ¢ KHUIOW - 3TO Bcerjga Oosblias
HKOHOMWSI BDEMEHHU U CHII.

[IpaBunbHBIE  1OAOOP Y4EOHMKOB  PEKOMEHIYETCs IpernojaBaTeieM, UUTArOIUM
JEeKIMOHHBIN Kypc. HeoOxommmasi nuteparypa MOXET OBITh TaKkKe YKa3aHa B METOAMYECKHX
pa3paboTKax Mo JaHHOMY KypCy.

W3yvast matepuan mno y4eOHUKY, CIeAyeT MepeXOAUTh K CIEAYIOIIEMY BOIPOCY TOJIBKO
1ocje MPaBUIBHOTO YSICHEHHUS MPEAbIIYILEro, ONUChiBas Ha OyMare BCe BBIKJIAIKU M BBIYHCICHUS
(B TOM 4mCIEe Te, KOTOphle B YYCOHHKE OMYIICHHI WJIM HA JICKIIUW JAHBI JJISI CAMOCTOSTEIBHOTO
BBIBOJIA).

[Mpn m3ydeHnn Tr000H AMCHUIUIMHBI OOJBIIYIO W BaXKHYIO POJIb UTPAET CAMOCTOSITENIbHAS
MHIMBUyalbHas paboTa.

Oco0oe BHUMaHUE ClIeIyeT OOpaTUTh Ha ONpEeeIeHHe OCHOBHBIX MOHATUN Kypca. CTyneHT
JIOJDKEH ToApoOHO pa3dupaTh MpUMEpPHI, KOTOPBIE MOSCHSIOT TaKUE ONPEIEIeHUs, U YMETb CTPOUTh
aHAJIOTHYHBIE TPHUMEPHI CAMOCTOATENBHO. Hy)KHO JOOMBATHCS TOYHOTO MPEICTABICHUS O TOM, UTO
u3yyaenib. [1o1e3H0 coCTaBiATh ONMOpHBIE KOHCNEKTHL. IIpu m3ydyeHun marepuana mo y4eOHHUKY
MOJIE3HO B TETpaaM (HA CIEIMATbHO OTBEJCHHBIX MOJSAX) JOMOJMHATh KOHCIEKT JieKiuil. Tam ke
ClIeZlyeT OTMEYaTh BONPOCHI, BBIJICIIEHHBIE CTYA€HTOM JJIs1 KOHCYJIbTAllUU C IIPEToiaBaTeieM.

BrIBOJIBI, TIONTyYeHHBIE B pe3yibTaTe M3yUYCHHS, PEKOMEHAYETCS B KOHCIIEKTE BBIJICNATH,
4YTOOBI OHM ITPU NEPEUUTHIBAHNY 3AIHCEH JIyUIlle 3alIOMUHAIUCH.

OnpIT MOKa3bIBa€T, YTO MHOTHUM CTYJCHTaM IIOMOTAaeT COCTABIICHHE JIMCTa OIOPHBIX
CUTHAJIOB, COJIEP’KAIllero BakKHEHIIMEe M Hamboyiee 4acTo ymnoTpedisemble (pOpPMYINbl U MOHATHUS.
Takol JHCT TOMOTaeT 3allOMHUTH (OPMYIBI, OCHOBHBIC TOJOXCHHS JICKIIMH, a TaKKE MOXKET
CIIY’KUTb IIOCTOSTHHBIM CITPABOYHUKOM JUISl CTY/ICHTA.

UreHue HayyHOro TEKCTa SIBJSIETCSl YAacThIO INO3HABATENIbHOHM nesTenbHOCTH. Ee menp —
U3BJICUEHHE U3 TeKcTa HeoOXxoaumon nHpopmanmu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
COOCTBEHHasi BHYTPCHHSS yCTAHOBKA INPH OOpAaIIeHWH K MEYaTHOMY CIOBY (HAWTH HYyXHBIC
CBEJICHUS, YCBOMTb HMH(OpMAIMIO MOJHOCTHIO WM YAaCTHYHO, KPUTHUECKU IPOAHATU3UPOBAThH
MaTepuai U T.I1.) BO MHOIOM 3aBUCHUT 3()(PEKTUBHOCTH OCYIIECTBIISIEMOTO JIEHCTBUS.

Bolaensor uemvipe ocnoénble ycmano6Ku 6 YmMeHuu Hay4HO20 MEeKCma:

UH()OPMAITMOHHO-TTIOMCKOBBIN (3a/1a4a — HAWTH, BBIACIIUTH HCKOMYIO HH(GOPMAIIHIIO)

ycBaMBaroas (yCHJIUs YATATeNs HalpaBlIeHbl HA TO, YTOOBI KaK MOKHO ITOJIHEE OCO3HATh U
3alIOMHHUTH KaK CaMHU CBEJICHUS M3JIaraéMble aBTOPOM, TaK U BCIO JIOTHKY €0 PacCyKIICHHI)

aHAJTUTUKO-KPUTHYECKas (YUTaTeNb CTPEMHUTCS KPUTUYECKH OCMBICIUTh MaTepual,
IIPOAHAIM3UPOBAB €r0, ONPEIETUB CBOE OTHOLIECHHE K HEMY)

TBOpYECKas (CO3/1aeT y YUTaTessi TOTOBHOCTh B TOM MJIM MHOM BHJIE — KAaK OTIIPABHOM IyHKT
JUTSL CBOUX PACCYXKICHUH, Kak 00pa3 Juisl JeHCTBUS 110 aHAIOTUH U T.I. — UCTIONB30BaTh CYKICHHUS
aBTOPA, XOJ €ro MbICJIEH, pe3ynbTaT HaOJroAEHUs, pa3padOTaHHYI METOJIUKY, JAONOJHHUTH HX,
MOJIBEPTHYTh HOBOM IPOBEPKE).

OchosHble 8U0blI CUCEMAMUUPOBAHHOU 3ANUCU NPOYUMAHHOZ0:!

AHHOTHpOBaHME — TPEIENFHO KpaTKoe CBSI3HOE OINMCaHWE NPOCMOTPEHHOW HITH
NPOYUTAHHOHN KHUTH (CTaTbU), €€ COAEPIKaHUs, HCTOYHUKOB, XapaKTepa U Ha3HAuYCHMS,

[InanupoBanue — KpaTkas JOoru4eckasl OpraHu3alus TEKCTa, PACKpbhIBAIOLIas COIEpKaHNE U
CTPYKTYpPY M3y4aeMOro MaTepuana;

Te3upoBaHue — JAKOHMYHOE BOCIIPOU3BEACHUE OCHOBHBIX YTBEp)KIEHUH aBTOopa 0€3
npuBJeYeHUs (PaKTUYECKOro MaTepHaa;



[uTupoBaHue — JOCIOBHOE BBINMCHIBAHME W3 TEKCTa BBIICPKEK, M3BJICUCHUH, Haubolee
CYILLIECTBEHHO OTPAKAIOIIMX Ty WA UHYIO MBICIIb ABTOPA;

KoHcnexktupoBaHue — KpaTKoe UM IOCIEAOBAaTENIbHOE  M3JIOKEHUE  COJEPKaHUsA
IIPOYUTAHHOTO.

KoHcnekT — ciaoxHbIi croco0 U37I05KEHHsI COAEPKAHUSA KHUTM WIM CTaThbU B JIOTUYECKOH
nocjaenoBaTelbHOCTH. KOHCHEKT akkymyjiupyeT B ceOe Mpelblaylie BUAbI 3alUCH, MO3BOJISET
BCECTOPOHHE OXBaTUTh COJEP)KaHME KHUTH, cTaThbu. 1109TOMy yMeHHE COCTaBIIATH ILIaH, TE3UCHI,
Jle1aTh BBIIMCKU U JPYTHUE 3allUCH OIIPEAEIISEeT U TEXHOJIOTHUIO COCTABIICHUs KOHCIIEKTA.

Memoouueckue pekomenoayuu no cocmagnieHuro KOHCneKma.

BHuMarenpHO NpoOYUTANTEe TEKCT. Y TOUYHUTE B CIIPABOYHOM JIMTEPATYPE HEMOHATHBIE CJIOBA.
[Tpu 3anucu He 3a0yIbTE BRIHECTH CIPABOYHBIE IaHHBIE HA TOJISl KOHCIIEKTA.

Beiienure rimaBHOE, COCTaBbTE IUIAH.

Kpatko copmynupyiiTe OCHOBHBIE TIOJIOKEHUS TEKCTA, OTMETHTE apTyMEHTAILIUIO aBTOPA.

3aKOHCIIEKTUPYWTE MaTepuall, YeTKO cieays MyHKTaM IuiaHa. [Ipu KoHCIeKTupoBaHUU
CTapalTeCch BbIPa3UTh MBICIh CBOUMHU CIIOBaMHU. 3aIlUCHU CIIETYET BECTH YETKO, SICHO.

I'pamoTHO 3anuceiBaiite wurarsl. LlUuTvpys, y4YUTBIBAUTE JIAKOHUYHOCTb, 3HAYUMOCTH
MBICIIH.

B Tekcre KOHCIIEKTa KEJIaTeIbHO IPUBOIUTH HE TOJIBKO TE3UCHBIE IOJIOKEHHUS, HO U HX
nokazarenbcTBa. llpu odopmiieHuH KOHCIEKTa HEOOXOAMMO CTPEMHTHCS K €MKOCTH Ka)AOoro
npeuiokeHus. MpICiM  aBTOpa KHUTH Cl€JyeT M3Jlaratb Kparko, 3a00TACh O CTUJIE U
BBIPA3UTEIbHOCTH HAMHUCAHHOTO. YHMCIIO OMOIHUTEIBHBIX 3JEMEHTOB KOHCIIEKTa JIOJDKHO OBITh
JOTMYECKH  OOOCHOBAHHBIM,  3allUCH  JIOJDKHBI ~ PACHpeNeNsiTbCsl B OINpelNeeHHON
IIOCJIEIOBATEIIbHOCTH, OTBEYAIOLIEH JIOTMYECKOM CTPYKType Mpou3BeneHHs. Jlisi yTOUYHEHHs H
JIOTIOJTHEHHUSI HEOOXOAUMO OCTABJIATh MOJIS.

OBnajseHre HaBbIKAMHM KOHCIEKTUPOBaHUSI TpeOyeT OT CTyAEHTa LEJeyCTPEMIIEHHOCTH,
MIOBCEJTHEBHOI CaMOCTOATENbHOM paboThI.

4.2. Memoouueckue pekomeHnoayuu no n0020MoeKe K NPAKMUYecKUM 3aHAMUIM

Jlis Toro 4ToObl MPaKTUYECKUE 3aHATUS MPUHOCHIN MaKCUMAIbHYIO IOJIb3Y, HEOOXOAMMO
IIOMHHUTH, 4YTO YNPAXXKHEHHE U PELIEHUE 3a7ad IPOBOAATCS 10 BBIUUTAHHOMY Ha JIEKLIHAX
MaTepuajy U CBSI3aHbl, KaK MPABUJIO, C JIETAIBHBIM pa300pOM OTAEIBHBIX BOMPOCOB JEKIIMOHHOTO
kypca. Cienyer NOAYEPKHYThb, YTO TOJBKO TIIOCIE€ YCBOEHHUS JIEKIMOHHOIO Marepuaiga ¢
OIpe/IeNICHHON TOYKHM 3peHHs (2 UMEHHO C TOM, C KOTOPOH OH M3Jaraercsl Ha JIEKIMsX) OH Oyner
3aKpEIUIATHCS Ha JIAOOPATOPHBIX 3aHATHUAX KaK B pe3ysibTaTe OOCYXICHUS U aHAIU3a JEKIIMOHHOTIO
MaTepuaja, Tak U C MOMOIIbBI0 pElIeHUs NpOoOJIEMHBIX cUTyauui, 3aaad. [Ipum 3TUX ycroBHAX
CTYJEHT HE TOJIbKO XOpOILIO YCBOMT MaTepHall, HO U Hay4WUTCs NPHUMEHSATHh €ro Ha IpakTUKE, a
TaK)X€ TMOJIYYUT JOMOJHUTENbHBIA CTUMYJ (M 3TO OYEHb Ba)KHO) JUId AKTUBHON INpopabOTKU
JIEKLUU.

[Ipn camoCTOATENTPHOM pEIIeHHWH 3aJa4 HY>KHO OOOCHOBBIBaTh KaKIbIM 3Tam pelieHws,
UCXOMs U3 TEOPETUUYECKUX IOJIOKEHMHM Kypca. EciM CTy[I€HT BHUANT HECKOJIBKO IyTEH pPELIEHUs
npo0OsieMbl (3a1a4M), TO HYKHO CPaBHUTh UX U BbIOpaTh caMmblil panuoHanbHbId. [lonmesno no
Hayaja BBIYUCIEHHHM COCTaBUTh KpaTKMi IulaH pelieHus mnpoOsemsl (3anaun). Pernenune
poOJIEMHBIX 3a/ad WIM MPUMEPOB CJENyeT H3jaraTh MNOAPOOHO, BBIYMUCICHHS pacloyiaraTb B
CTPOTOM TMOpS/AKE, OTHENsAs BCIIOMOTaTeNIbHbIE BBIUMCIEHUS OT OCHOBHBIX. PemieHus mnpu
HEO0OXOJUMOCTH HY>KHO COIIPOBOXK/JIaTh KOMMEHTAPUSIMH, CXEMaMH, YEPTEKAMU U PUCYHKaMH.

Crnenyer NMOMHMTH, YTO peIIeHHE KaxJIoW y4eOHOW 3ajadyu JOJDKHO JIOBOJUTHCSA [0
OKOHYATEIBHOTO JIOTMYECKOT0 OTBETA, KOTOPOTo TPEeOYET yCIOBUE, U TI0 BO3MOXKHOCTH C BBIBOJIOM.
[Tomy4yeHHBIH OTBET CleayeT MPOBEPUTH CIIOCOOAMH, BBITEKAIOLIMMH U3 CYLECTBA JaHHOU 3a/lauH.
[Tone3no Taxke (eciu BO3MOXKHO) pelIaTh HECKOJIBKMMHU CHOCOOaMU M CPaBHUTH IOTY4YEHHbIE
pe3yabTaThl. PemieHue 3agay JAaHHOIO TUNA HYXXKHO NPONOJKATH O MPHUOOPETEHUs TBEPHABbIX
HAaBbIKOB B X PELLIECHUU.



4.3. Memoouueckue pexomeHOayuu no camonposepke 3HaHull

[Tocne m3yueHusi OoNpeneNeHHOW TEeMbl IO 3alMCAM B KOHCIEKTE M yYEOHHKY, a TakKxke
peuieHuss JOCTaTOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 3aa4 Ha IPAKTUYECKHUX 3aHATHUAX U
CaMOCTOSITEJIBHO CTYyIEHTY PEKOMEHIYETCS IPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHUH, OTBETHB
Ha KOHTPOJIBHBIE BOIIPOCHI 110 U3YYEHHOHN TEME.

B ciydae HE0OXOJMMOCTH HYKHO €Ilie pa3 BHUMATEIbHO pa3o0paTbcs B MaTepHale.

HMHorna HeLOCTaTOYHOCTH YCBOEHHs TOTO WJIM HMHOI'O BOIIPOCA BBIACHSAETCA TOJIBKO IIPU
M3Y4YEHUN JaJIbHEWIIero Marepuaia. B aTom cilydae HaJlo BEpHYTbCS Ha3aJ U MOBTOPUTH IUIOXO
YCBOEHHBIM Marepuain. BaxHbli KpUTEpUH YCBOCHHsS TEOPETHYECKOr0 Marepuanga — YMEHHE
OTBEYaTh Ha BOIIPOCHI JIJIsl cOOECe0BaHMSL.

4.4. Memoouueckue pexomenoayuu no HANUCAHUIO HAYYHBIX MEKCMO8 (00K1a008, pedhepamos,
acce, HAYYHLIX cmametl U m.o.)

[lepen TeMm, Kak MPUCTYNUTh K HANKMCAHUIO HAYYHOTO TEKCTa, BAKHO pa3o0paTbcs, KaKoBa
WCTUHHAs 1Ie7Ib BallIer0 HAyYHOTO TEKCTa - ATO MOMOXKET BaM Pa3yMHO PacIpe/ieIuTh CBOU CHIIBI U
BpEMHL.

Bo-nepBbIX, cHauana HYXHO OMNpPENEIUTbCS C HUAECEH HAyYHOrO TEKCTa, a ISl ATOro
HEOOXOIMMO HAYYHTHCS JTMOO OTHOCUTHCS K Pa3HBIM SIBJICHUSM H ()aKTaM HECKOJIbKO KPUTHUECKU
(cBoA Waes — Kak HMHAas TOYKAa 3pEHHsI), JTUOO HAy4YUTHCA YBIEKAThCS KAKUMHU-TO H3BECTHBIMU
UIeSIMH, KOTOpBIE HYXJAIOTCS B JOpabOTKe (MIess — Kak ONTUMHCTUYECKAas MO3WIHA U
HAIpPaBIEHHOCTh Ha JaJbHEWIIIEe COBEPILICHCTBOBAHHUE YK€ M3BECTHOT0). BO-BTOPHIX, HAYUYUTHCS
OpraHU30BBIBATH CBOE BPEMSI.

[TucaTh crieyer SICHO U MOHSATHO, CTApasich OCHOBHBIE MOJIOKEHUS (POPMYITHPOBATH YETKO U
HEJBYCMBICJIEHHO (4TOOBI M CaMOMYy IOHSITHO ObUIO), @ TaK)XKE CTPEMSCH CTPYKTypHUpOBaTh CBOM
TEKCT.

Cucremaruzansi ¥ aHajdM3 W3YyYEHHOM JIMTEpaTypsl IO TpoOIeMe HCCIIEAOBAHHUS
MO3BOJIAIOT CTY/ICHTY HaIlKcaTh paboTy.

Pabounii BapuaHT TekcTa AOKIaAa NPEIOCTaBISAETCS PYKOBOJIMTENIO Ha MmpoBepky. Ha
OCHOBE paboyero BapuaHTa TEKCTa PYKOBOIHUTENIb BMECTE CO CTYJACHTOM 00CYK/1a€T BO3MOKHOCTHU
JopabOTKH TEKCTA, €ro 0(OopMIICHHE.

Cmpykmypa ookniaoa:

Beenenue (ue 6onee 3-4 crpanun). Bo BBeneHHH HEOOX0IMMO 000CHOBATH BBIOOP TEMBI, €€
aKTyaJIbHOCTh, OYEPTUTh OOJACTh HCCIEAOBaHUS, OOBEKT HCCIEAOBAaHUS, OCHOBHBIE LEMH U
3a/1a4M UCCIIEI0BAHUSI.

OcHOBHass 4acTb COCTOMT W3 2-3 pa3genoB. B HHMX pacKpbIBaeTcs CyTh HCCIEAYyEMOM
po0JIeMbl, TPOBOJUTCS 0030p MHPOBOM JIMTEPAaTyphl M MUCTOYHUKOB WHTEpHET MO MpeaMeTy
UCCJIEIOBaHMsI, B KOTOPOM JaeTCs XapaKTEepPHUCTHKA CTEMEeHH pPa3pabOTaHHOCTH MpPOOJIEeMbl U
aBTOpPCKAsl AHAJIMTUYECKAash OLIEHKA OCHOBHBIX TEOPETHUECKUX MOAXOAOB K €€ pEelICHHUIO.
Wznoxxenne wmatepuana He JODKHO OTPaHUMYMBATHLCA JIUIIb OMUCATENBHBIM IOAXOAOM K
packpbITHiO BBIOpaHHOW TeMbl. OHO Takke [OJDKHO COJEpKaTh COOCTBEHHOE BUICHUE
paccmaTpuBaeMoil mpoOaemMbl U U3JI0KEeHHE COOCTBEHHOM TOUKH 3pEHHUs Ha BO3MOXKHBIC MYTH €€
pelieHus.

3akmouenue (1-2 cTpanunel). B 3akimiodeHMM KpaTKO H3JIAratoTcsl JOCTUTHYThIE MPHU
U3yUYEHHUH MTPOOIEMBI e, EPCIEKTUBBI PA3BUTHUS UCCIIETyEMOTO BOIIpOca

Crucok UCIOab30BaHHOM TUTEepaTyphl (He MeHbIle 10 HCTOYHUKOB), B ali(haBUTHOM MOPSIJIKE,
Oo(pOpMIICHHBI B COOTBETCTBMM C MPHUHATBIMU MpaBHJIaMH. B CHHCOK HCHOJIB30BAHHOM
JUTEpaTyphbl PEKOMEHAYETCSl BKJIIOYaTh paObOThl OTEYECTBEHHBIX M 3apyOEKHBIX aBTOPOB, B TOM
Yyciie CTaThH, OMyOIMKOBAaHHBIC B HAyYHBIX KypHajlaX B TEUCHHE MOCIETHHUX 3-X JIET M CCBUIKH
Ha pecypchl cetu MHTepHerT.

[Tpunoxenue (Mpu HEOOXOAUMOCTH).

Tpebosanus k oghopmaenuio:
TEKCT C OJHOM CTOPOHBI JIUCTA;
mpudt Times New Roman;



Kerb mpudra 14;

MEXCTPOYHOE paccTosHue 1,5;

MoJIsi: CBepXy 2,5 cM, CHU3Y — 2,5 ¢M, ciieBa - 3 ¢M, crpasa 1,5 cm;
pedepat nomkeH ObITh IPEICTABICH B COPOLIIOPOBAHHOM BHJIE.

Topsook 3auumel doxnaoa:

Ha 3ammty pokiana oTBOAMTCS 5-7 MUHYT BPEMEHH, B XOJ€ KOTOPOTO CTYJCHT JIOJDKEH
1oka3atb CBOOOJHOE BJIAJICHUE MaTepHajoM II0 3asBiICHHOW Teme. [lpu 3amurte g0KIana
MPUBETCTBYETCS MCIIOJIB30BAHNE MYJIbTUMEIHA-TIPE3CHTAIINH.

Jloknaa OICHMBAETCS 1O CICAYIONUM KPHUTEPHUSM: COOJIOJCHHE TpeOOBaHUI K €ro
oopMIICHHIO; HEOOXOIUMOCTh M JOCTATOYHOCTD JUIS PACKPHITHS TEMbI MPHBEIACHHONW B TEKCTE
JIOKJIaJia MH(POPMAIIMU; YMEHHE CTyJEHTa CBOOOJIHO W3jaraTh OCHOBHBIEC HJICH, OTPAXKCHHBIC B
JIOKJIaJIe; CIOCOOHOCTh CTyJEHTa TOHSTh CYTh 3aJaBaeMbIX MPEIOAaBaTeieM U COKYPCHHUKAMH
BOMPOCOB U C(HOPMYJIHUPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenxa «omauuno» BBICTABISICTCS CTYICHTY, €CIM B JOKJAJE CTYIEHT HCUYEPIIBIBAOIIE,
MOCJICZIOBATEIbHO, YETKO U JIOTHYECKH CTPOMHO HW3J1araeT MaTepual; CBOOOJHO CIPABISIETCS C
3aJjauaM¥, BONPOCAMH WM JPYTMMHU BUJAMH MPUMEHCHHS 3HAHUN; WCIOJIB3YeT IJIs HAIMCAHUS
JIOKJIa/la COBPEMECHHBIE HAyYHBIE MaTePHAJIbl; aHATU3UPYET MOJYUCHHYIO HHPOPMAIIUIO; TPOSBIISIET
CaMOCTOSITEJIbHOCTh TIPY HAITMCAHHUU JOKJIaJIa.

Oyenka «xopowio» BBICTABIISETCS CTYACHTY, €CJIM Ka4deCTBO BBIMOJHECHUS JIOKJIAa
JIOCTATOYHO BbICOKOE. CTYICHT TBEP/IO 3HACT MaTepPHall, IPaMOTHO U 110 CYIIECTBY M3JIaraeT ero, He
JIOTMyCKast CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JIOKJIajIa.

Oyenka «y0061emeopumenbHO» BBICTABIACTCS CTYACHTY, €CJIM MaTepuai JOKJIaja
U3J1araeTcs 4YacTHYHO, HO MPOOEbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, CTYICHT AOIMyCKaeT
HETOYHOCTH M OIIMOKHU MPH 3alUTe JO0KIaAa, NAeT HEJAOCTATOYHO MpPaBUJIbHBIC (HOPMYIHUPOBKH,
HaOJII0JAFOTCST HAPYILICHHS JIOTHUECKOM MOCIISI0BATSILHOCTH B U3JI0KEHUH MaTepUaa.

Oyenka «Hey0061emeopumebHo» BBICTABIISICTCS CTYJICHTY, €CJIH OH HE TIOJITOTOBUIT TOKJIA]I
WIN JIOMYCTWI CyIeCTBeHHbIe OmMUOKU. CTYyJACHT HEYBEPEHHO M3JaraeT MaTrepuay JOoKjIaaa, He
OTBEYACT Ha BOIPOCHI MPETIOAABATEIS.

Onucanue wxanvl OYeHU8aHus

MakcumabHO BO3MOXKHBIN 0aJljT 332 BECh TEKYIIUI KOHTPOJIb YCTAHABIUBACTCS PaBHBIM S55.
Tekyliiee KOHTPOJIBHOE MEPOINPHITHE CUMTACTCS CAAHHBIM, €CIIM CTYJACHT TOJIyYH 3a HEro He
MeHee 60% OT YyCTaHOBJICHHOTO JUIsS 3TOT'0 KOHTPOJISI MAaKCUMAIIbHOTO 0ajuia. PedTHHTOBBIN Oail,
BBICTABJSIEMBIM CTYJCHTY 3a TEKyIIee KOHTPOJIbHOE MEPONPUATHE, CIaHHOE CTYJACHTOM B
YCTaHOBIICHHBIE T'Pa(UKOM KOHTPOJIBHBIX MEPOIPHUITUNH CPOKH, OINPEACISICTCS CICAYIONIMM
obpazom:

YPOBEHD BBIIIOJHEHUS! KOHTPOJIBHOI'O 3aAaHUS PetitiaroBEIi 6amt (B % OT MakcHMalsHOTO Oaja 3a
KOHTPOJIBHOE 3a/IaHHE)
OTaM4YHBII 100
Xoporwit 80
'V 10BJICTBOPUTEIIBHBIN 60
HeynosnerBopurenbHbIit 0

BOI[pOCbI JJIsl codeceT0BAHUA

[lenu 1 3a1aun 3aUThl UHGOPMAIMH OT YTEYKU HH(DOPMAITUH 110 TEXHHYESCKUM
KaHaJIaM.

OOBEKThl TEXHUYECKOH 3alIUThl HHPOPMALIUH.

HopmatuBHBIC JOKYMEHTHI [10 TEXHUYECKOU 3aIuTe HHGOopMaIum.

O0mbekT nHhopMaTr3anuu (ONpeaeeHIE U XapaKTePUCTHKA).

XapakTepucTuKa OCHOBHBIX TeXxHU4YeCKuX cpenctB u cucteM (OTCC).



XapakTepucTuKa BCIOMOraTeNIbHbIX TeXHUYeckux cpeacts u cucrem (BTCC).

CTpyKTypa U COCTaB TEXHMUYECKOr0 KaHala yTeUKy HHpopMauu.

Knaccudukanus TeXHHYECKUX KaHAJIOB YTEUKH MH(POPMAIUH.

OcHOBHBIE MOKa3aTeNM TEXHUYECKUX KAaHAJIOB YTEUKU MH(POPMAIIH.

KoHnenust TeXHUYECKOH 3aluThl HHPOPMAIIUH.

OO0111e NPUHIKUITBI TEXHUYECKON 3aIUThl HHPOPMALIMH.

[IpuHIUIIBI TOCTPOCHUS CUCTEMBI 3aIUTHI HH(POPMALIHMH.

Knaccugukanus HanpaBieHUN 1 METO/I0B 3aLUTHI.

XapakTepucTUKa METOJIOB CKPBITUS HHPOPMAIUH.

[Tonsitust madOpMaIuu.

CpoiicTBa HHpOpPMAINH, KaK IpeaMeTa TEXHUUECKON 3alUThI.

XapakTepucTuka HHPOPMALMOHHBIX TEXHOJOTUNA KaK MPEIMET 3allHUThI.

XapakTepucTuka HHPOPMALIMOHHBIX [TPOLIECCOB B ABTOMAaTU3UPOBAHHBIX HH(DOP-
MalOHHBIX CUCTEMAX.

CrpykTypa 1 cxema HHPOPMALIMOHHOTO ITpoliecca rnepeaayd HHPOpMaluu.

Bunel nadopmanny B aBTOMaTU3UPOBAHHBIX HHPOPMAIIMOHHBIX CUCTEMAX.

MaiunHHOe npeacTaBieHue HHPOPMAIIH.

dusnueckoe npeacTaBieHne HH(OPMali B aBTOMATU3UPOBAaHHBIX HHPOpMAIIH-
OHHBIX CHCTEMaX.

Bunbl coobmiennii B ”HGOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHBIX CUCTEMAX.

Knaccuduxkanus curnanos.

CpaBHHTENBHAS XapAKTEPUCTHKA aHAJIOTOBBIX U TUCKPETHBIX CUTHAJIOB.

BpemeHHoe U ClIEKTpaAIbHOE NPEICTABICHUE CUTHATIOB.

[TpunuMMEI 3ancH UH(POPMALIMK HA HOCUTENH B BUJIE GU3UUYECKUX TTOJIEH.

Buasl Mmogymsinun. XapakTEpUCTUKA aHATIOTOBBIX BUAOB MOIYJIALIUH.

Buael Mogymsiiuy. XapakTeprucTUKa UMITYJIBCHBIX BUZOB MOAYJISILIMM (MAaHUITYJIS-
IIUHN).

[TpuHLMIIBI TEpeaaun U CUNTHIBAHUS HH(OPMALIUK C HOCUTENEN B BUJE PU3NYE-CKUX
IOJIEN.

Oco0GeHHOCTH COBPEMEHHBIX aBTOMAaTU3UPOBAHHBIX HH(POPMAILIMOHHBIX CHCTEMAaX
KaK OOBbEKTOB 3aIllUTHI.

Y S3BUMOCTh OCHOBHBIX CTPYKTYPHO-(DYHKIIMOHAIBHBIX 3JIEMEHTOB PaCIpe/ICICH-
Heix AVC.

Omnpenenenus yrpo3 6ezonacHoctu uHpopmanuu AUC u cy0bexkToB nHpopmanu-
OHHBIX OTHOIIICHU.

Ucrounuku yrpo3 6e3omacHoctu AUC, ux kinaccudukanus.

OcHoBHbIE HEeNpeTHAMEPEHHBIE UCKYCcCTBEHHbIE yTpo3bl AVC.

OcHOBHBIE ITpETHAMEPEHHBIE HCKYCCTBEHHBIE YTrpo3bl AVC.

Hoctyn k nH(popmanuu, ycioBus pa3BeIbIBaTEIbHOTO KOHTAKTA.

Crioco0bI 1 KaHaIbl HECAHKIIMOHUPOBAHHOI'O JOCTYTA K HH()OPMALIUH.

OnacHele ciry4aiiHble CUTHAJIBI U X UCTOYHHKH.

Knaccudukanus akyCTOaIeKTpUIECKUX Mpeodpa3oBarTeei.

AKyCTO3JIEKTpUUYECKHE IPE0OPA30BATENN KAK HICTOYHUKH ONACHBIX CUTHAJIOB.

[Tapa3uTHBIE CBS3U U HABOJKHU KaK HCTOYHUKU ONIACHBIX CUTHAJIOB.

Hu3ko4acToTHBIE M BBICOKOYACTOTHBIE U3yUYEHNs TEXHUYECKUX CPEIICTB.



Knaccuduxanus 1 XxapakTepUCTUKA BUJOB TEXHUYECKOU pa3BEIKH.

Krnaccuduxkanus u xapakTepucTuka TEXHUYECKUX CPEICTB Pa3BEIKU.

Bo3moskHOCTH (TOKa3aTen) TEXHUYECKON pa3BEIKA U €€ CPEICTB.

OO6m1as xapakTepUCTUKA PAIUOICKTPOHHBIX TEXHUYECKUX KaHAJIOB yTEYKU UH-
dbopmanmm.

Knaccudukarus pagrodIeKTPOHHBIX TEXHHYSCKUX KaHAJIOB YTCUKH HH(OpMAIIUH.

Texanueckue KaHaIbl yTEUKU HHHOPMAIINH, BO3HUKAIOIIHE 32 CUET MOOOYHBIX
AIEKTPOMArHUTHBIX U3ITyYCHUH.

CtpyKTypa U XapaKkTepUCTUKA IEKTPOMArHUTHOIO TEXHUUECKOTO KaHala YTeUKH
uH(popmanuu.

XapakTepuCTUKA U JIEMACKUPYIOIIHNE TpU3HaKku curHasioB [I9MMU ot cpencTs Bhi-
YUCITUTEIBLHON TEXHUKH.

VY cnoBUs BOBHUKHOBEHUS 3JIEKTPOMAarHUTHOTO KaHajla yTeuku uHdopmanuu. Xa-
paKkTepHUCTHKA ornacHoi 30HoM 2 (R2).

[lepexBaT mOOOYHBIX dTEKTpOMArHUTHBIX u3nyueHuit CBT cpencrBamu pa3Beaxu
[IOMHUH.

TexHu4yeckre KaHallbl yTeUKU MHPOpMAINHU, BOSHUKAIOIIUE 32 CUET HABOJIOK I10-
OOYHBIX PJIEKTPOMArHUTHBIX U3JTYUEHUM.

CtpyKTypa U XapaKTepUCTHUKA AIEKTPUUECKOTO TEXHUYECKOTO KaHalla yTeYKU UH-
dbopmanuu.

VY cnoBUs BO3HUKHOBEHHS 3JIEKTPUYECKOI0 KaHalla yTeUKH HH(OpMAIIIH.
XapakTe- pUCTHKA OMacHbIX 30H 1 (r1).

[lepexBaT HaBeJACHHBIX MH(POPMALMOHHBIX CUTHAJIOB CPEACTBAMHU Pa3BEIKU
I[IO9MHUH.

TexHuueckuil kaHan yreukud uH(OpMaIuu, Co31aBaeMblil ITyTeM BBICOKOYACTOT-HOTO
obnyuenus TCIIN.

Knaccuduxkanus anmapaTHbeIX 3aK1a/10K, BHEIPSEMBIX B CPEJICTBA BHIYUCIUTEIb-HOM
TEXHUKHU.

Texanueckuii kaHan yreuyku nH(pOpMaIu, co3gaBaeMblil IyTeM BHEIPEHUS B
TCIIU >51eKTpOHHBIX YCTPOMCTB HETJIACHOTO MOTYYeHHsI HH(POPMALIHH.

XapakTepucTrKa JIEKTPOHHBIX YCTPOMCTB nepexBara uHGopMaIu, BHEAPSIEMBIX B
CPEACTBA BHIYMCIUTEIbHON TEXHUKH.

AnnapaTHble KEUJIOTTEPHI.

Cnoco6s1 mepexBara nadopmanuu, oopadarsiBaemoir TCIIN.

OO01as xapakTepuCcTUKa peueBOro curnana. JInHeitHble XapakTepUCTUKH aKyCTH-
YECKOT0 MOJIA.

OO61ast xapakTepuCTHKa PEYEBOr0 CUTHajla. JHEPreTUYECKUE XapaKTePUCTUKU
aKyCTHYECKOTO TOJIS.

OOm1as xapakTepucTHKa peueBoro curHana. DoHeTHueckne XapakTepUCTHKU PEUH.

BrisieneHHbIe TOMEIIEHUS.

Kinaccudukanus cnoco0oB nepexBara akyCTUYECKon (peueBoit) nHdopMarum.

CxeMa u XapaKkTepucTrKa NpMOro aKyCTUYECKOro KaHaa rnepexnaTa peueBor UH-
dbopmanuu.

CxeMbl KaHaJIOB MepexBaTa peueBoi HH(POpMAIUU C UCTIOJIb30BaHUEM MUKPOGO-HOB
1 TUKTO(OHOB.



CxeMbl KaHaJIOB MepexBaTa peueBoi HH(POPMALIUU C UCTIOJIB30BAHUEM 3aKJIAIHBIX
YCTPOUCTB ¢ Tiepeayeit nHpopMaIu Mo KaHajiaMm CBSI3H.

Cxema nepexBaTa pedyeBoil MH(OpPMAIMU C UCIOJIb30BAHUEM YCTPOMCTB THUIA «T€-
nedoHHOE yXO» ¢ mepeAadei nHopmanuu no TeraedOHHOW JUHUU Ha HU3KOU
4a-CTOTE.

[IpuHIUIIBI TOCTPOEHUS AKYCTHUECKHUX 3aKIa0K.

OHJI0BUOPATOPHI.

AKyCTOBHOpAIIMOHHBIE TEXHUYECKH KaHAJIbl YTEUKH HH(POpMaIIIH.

CxeMbl KaHaJIOB MepexBaTa peueBor HH(OpMAIUHU C UCTIOIB30BAHIUEM CTETOCKO-
TOB.

AKyCTOONITHYECKUE (JTa3ePHbIC) TEXHUYECKUE KaHAIbl YTEYKU UH(POPMAITUH.

[TpuHLMIT IENCTBUS JIa3€PHOM AKYCTHUYECKOW CUCTEMBI PA3BEKHU.

AKYCTORIEKTPUUECKUH (MTapaMeTPUIECKU) TEXHHUECKUI KaHal yTeuku uHQop-
Maluu.

(CxeMa macCMBHOI'0 aKyCTORJIEKTPUUYECKOr0 KaHala yTeUKU peueBor nH(popmanuu.

CxeMa kaHasa nepexnara pe4eBoil HHGOpMAIIMK METOJJOM BBICOKOYACTOTHOTO
HaBSI3bIBAHUSI.

CxeMa moAKJIIOYEHHS anmnaparypbl BHICOKOYACTOTHOTO HaBA3BIBaHUS K TeaedOH-
HOU JIMHUM.

AKYCTO3JIEKTPOMarHUTHBIN (MapaMeTPUUECKU ) TEXHUYECKUN KaHal YTEUKH UH-
dbopmanmm.

CxeMa nacCMBHOIO aKyCTORIEKTPOMAarHUTHOTO KaHajla yTEUYKH pedeBOil
uHpOpMa- IHH.

CpencrBa aKkyCTUYECKOM pa3BElIKU U UX TEXHUYECKHUE XapaKTEPUCTUKU. AKYCTH-
YECKHUE MPUEMHUKH.

Knaccudukanuys, npuHIUIB padOThl U XapaKTEPUCTUKH MUKPO(OHOB.

CpencrtBa aKkyCTUYECKOM pa3BElIKU U UX TEXHUYECKUE XapaKTEePUCTUKU. 3aKII1a l-HbIE
YCTPOMCTBA.

XapaKkTepucTruKa KaHaJIOB MPOBOJAHOM CBSI3U KaK OOBEKTOB 3allIUTHI.

Crnioco6b1 epexBaTa HHPOpPMAINH, ITepe1aBaeMO M0 KaHajiaM MPOBOTHON CBS3H.

Cxema nepexpata uHdopMalu, nepeaaBaeMon mo TeineoHHOMY KaHaly.

CxeMbl MOJKIIIOUEHUS 3aKIaHBIX YCTPOMCTB K Teae(OHHOM JTUHUU.

[lepexBaT naHHBIX, IepeAaBaEMbIX 10 TeJIePOHHON TUHUU B ceTH MHTEepHeT.

Crnioco6b1 mepexBata nH(popMaIyu, IeperaBaeMoi 1Mo KaHajaiaM paJuoCBs3H.

CTpyKTypa 1 XapaKTepUCTHKa KOMILIEKCa CPEJICTB IepexBaTa MHPOpMAIIHH,
nepe- 1aBaeMou Mo paJuoKaHamy.

XapakTepucTuKa ceTel MoABMKHON PaANOCBI3U 00IIEro MOJIb30BaHUS KaK
00BEK- TOB 3aIUTHI.

[lepexBaT MH(pOPMALIMK B CETSIX COTOBOW U TPAHKUHIOBOM CBSI3H.

[lepexBaT nHpopMaILH, epeaaBaeMoil ¢ UCIOIb30BAHUEM PaUOTENIe(POHOB.

[lepexBaT nHpopMaluu, epeaaBaeMoil B CeTsIX 0€CIPOBOIHOTO JOCTYIA.

Knaccuduxkanys MeTo0B 1 CPECTB 3aIUTh HHPOPMALIUU OT YTEUKH 10
TEXHU- YECKUM KaHaJIaMm.

TexHuueckre MEpONPUATHS 3alUTH HHPOpMaUuu OT yTeuku 3a cuetr [[DMUH
U CITOJIb30BAHUEM TACCUBHBIX CPEJICTB.



TexHnueckre MEpONPUATHS 3alUThl HHPOpMaLUu OT yTeuku 3a cuetr [ID9MUH
MCIIOJIb30BAaHUEM aKTHUBHBIX CPEJ/ICTB.

MeTtonb! u cpencTBa 3amuThl HHGopmanmu, oopadareiBaemoit TCIIU, ot yTeuku mo
TEXHUYECKUM KaHanaMm 3a cuetr [IDMUH.

Crnoco6bl ipenoTBpaiienus yreuku uadopmanuu yepes [IDMUH ot CBT.

Crioco0bl SKpaHUPOBAHUS, UX XaPaKTEPUCTUKH.

TpebGoBaHus K pa3InyHBIM BUAAM 3KPAHOB.

DKpaHUPOBAHUE TEXHUUYECKUX CPEICTB.

OKpaHUPOBAHUE COETMHUTENIbHBIX JIMHUM.

DKpaHUPOBAHUE MOMEIICHU.

3a3eMIIEHUE TEXHUYECKHUX CpeaCTB. CXEMBbI 3a3EMJICHUS.

OcHoBHBIE TpeOOBaHUS, IPEIBABIAEMbIEC K CHCTEME 3a3€MJICHUS.

3a3zeMIICHUE TEXHUYECKUX CpeacTB. CONMPOTUBIICHUE 3a3EMIICHUS.

3a3zeMJIeHUE TEXHUUECKUX CPEACTB. XapaKTEPUCTHKA CPEJICTB 3a3€MJIICHUS.

OunpTpanus UHOOPMALIMOHHBIX CUTHAJIOB.

Pa3znenurenbHbie TpaHC(HOPMATOPHI.

[Tomexomnoaasistomue GUILTPHI.

[TpuHIUIIBI TOCTPOCHUS U PAOOTHI TOMEXOMOIABIISIOMNX (UITBTPOB.

[IpocTpancTBenHoe 3amymieHue [I9MU.

JluneitHoe 3anrymieHne nHGOpPMaMOHHBIX HaBOJOK oT [IDMU.

[IpuHIUIIBEI pAa0OTHI TEHEPATOPOB LIyMA.

[Topsinok npoBeaeHust KOHTPOs dpdhekTuBHOCTH 3auUThl BTCC.

CoctaB 1 ocHOBHBIE TpeOOBaHUsI K annaparype KoHTposs npu koutposie BTCC na
MOJIBEP>KEHHOCTh aKyCTOXJIEKTPUUECKUM NMPEOOPaA30OBAHUSIM.

Cxema n3MepurenbHON ycTaHoBKH Ipu KoHTposie BTCC Ha noaBep:keHHOCTh
aKyCTO?JIEKTPUYECKUM MPEOOPA30OBAHUSIM.

[Topsanok npoBenenus npopepku BTCC Ha moBep>KEHHOCTh aKyCTOICKTPUUE-CKUM
npeoOpa3oBaHUSM.

CoctaB 1 OCHOBHBIC TPeOOBaHMSI K anmaparype KOHTPOoIIs 3PGHEKTHBHOCTH 3a-TIUTHI
CBT or yreukun nHpopmanmu, Bo3HUKaroMmen 3a caet [[DMIH.

[Topsinok npoBeaeHust KOHTPOIA dphekTuBHOCTH 3auuThl CBT 0T yTeuku uH-
dbopmarnuu, Bo3HuKaromen 3a cuet [IDMIUH.

CkaHupyromuye IpueMHUKH (IPUHLIUI pabOThl, OCHOBHBIE XapaKTEPUCTUKH).

JleTeKTopsl oJIs (MPUHIUI padOThl, OCHOBHBIE XapaKTEPUCTUKH).

Henunelinpie 10KaToOphl (MPUHLKI PAOOTHI, OCHOBHBIE XapaKTEPUCTUKH).

[Topsinok opranu3zanuu 3aluThl HHPOPMALKUU HA 00bEKTaX MH(POPMATU3ALIMH.

[IpeaBapurenbHOe crienuanbHOE 00ciie[oBaHue 00bEeKTa UHPOPMATU3AIIIH.

AHanuTndyeckoe 00OCHOBaHUE HEOOXOAMMOCTH CO3JaHMSI CHUCTEMbI TEXHHUYECKOU
3amuThl nHGopMaIuu Ha 3amuiaeMom oobekte (CT3U) (conepkanue, mopsaok
MIPOBE/ICHHS ).

3ambicen co3ganust CT3U. Texuuueckoe 3ananue Ha pazpabotky CT3U obbekTa
uH(pOpMaTH3AIINN.

Opranu3anus aTTecTaluu 00beKTa HHPOopMaTH3aUH 110 TpeOoBaHMUIM Oe3omac-
HOCTH MH(OPMALIHH.



[lepedeHb TOKYMEHTOB, IPEIOCTABISAEMbIX 3asiBUTENIEM AJI IPOBEACHUS aTTe-
cTaluu o0beKTa HH(POPMATU3ALINH.

[Topsinok npoBefeHus: aTTecTali 00beKTa HH(POpPMATU3ALMH 110 TPEOOBAHUIM
0e3omacHoCTH UH(pOPMAITUH.

3aKiIroueHue 1o pe3yibTaTaM aTTeCTallMOHHOM MpoBepKH 00beKTa HH(OpMaTH-
3aLMH.

ATTecTaT COOTBETCTBUS O0OBEKTA HH(POPMATU3ALIMH.

4.2 KoMIUIeKT pa3HOYPOBHEBBIX 32124

Tema 4. UccienoBanue CUTHAJBHBIX IEMACKHPYIONIUX NIPU3HAKOB pa-
JAHO03JIEKTPOHHBIX CPEIACTB.

Tunoegvie 3a0auu (écezo 14 3adanui):

3adanus pekoncmpyKkmugHozo ypoeusa:

1) CocTaBUTh U OTIAAOUTH NPOTPAMMy METOJIUKHU pacyeTa
BeposTHOCTH 00Hapy- >keHus B «Mathcad Professionaly.

2) UccnenoBaTh 3aBUCUMOCTD BEpOSITHOCTH 0OHapyx)eHus POC oT MomHOCTH
W3JTy4YEHUS.

3) UccnenoBarh 3aBUCUMOCTb BEpOsITHOCTH 0OHapyxeHust POC ot
KH/I npuem- HO aHTEHHBI.

4) UccnenoBaTh 3aBUCUMOCTb BEpOSTHOCTH 0OHapyxeHuss POC oT nnuHbl
BOJIHBI.

5) UccnenoBath 3aBUCUMOCTh BEpOSITHOCTU 00HapykeHus: POC
OT BEPOSITHOCTH JIO)KHOW TPEBOTH.

6) CocTaBUTh U OTJIAIUTH MIPOTPaAMMYy pacueTa JaIbHOCTU oOHapyskeHust POC
B «Mathcad Professional».

7) UccnenoBarh 3aBUCUMOCTD JaibHOCTU 00HapyxeHust POC ot MoniHocTH
ryma.

8) CMmoenupoBaTh U UCCIIEA0BATh CUTHAIBHBIEC IEMACKUPYIOIINE
MIPU3HAKH aM- IUIUTYJHO-MOAYJMPOBAHHBIX CUTHAJIOB.

9) CMmoennpoBaTh U UCCIEA0BATh CUTHAJIBHBIE IEMACKUPYIOILIKE
MPU3HAKHU Ya- CTOTHO-MOAYJIMPOBAHHBIX CUTHAJIOB.

CMoenupoBaTh U UCCIIEI0BATh CUTHAIBHBIE IEMACKUPYIOIIKE TPU3HAKU
KBaIpaTypHOT'0 aMILTUTYHO-MOIYJIMPOBAHHOIO CUTHAIA.

CMozienupoBaTh U UCCIIEIOBATh CUTHAIBHBIE IEMACKUPYIOIINE TPU3HAKU
aMILUTUTYAHO-MaHUITY IUPOBAHHBIX CUTHAJIOB.

CMozienupoBaTh U UCCIIEIOBATh CUTHAIBHBIE IEMACKUPYIOIINE TPU3HAKU
YaCTOTHO-MaHUITYJINPOBAHHBIX CUTHAJIOB.

CMoaenupoBaTh U UCCIIEN0BATh CUTHAIBHBIE IEMAaCKUPYIOIIKE TPU3HAKU
(ha30BO-MaHUITYTMPOBAHHBIX CUTHAJIOB.

3aoanus meopueckozo ypoenia:

CMoaenupoBaTh U UCCIEN0BATh CUTHAIBHBIE IEMACKUPYIOIINE TPU3HAKU

GMSK curnana.



Tema 5. UccaenoBanue HCTOYHUKOB ONMACHBIX CUTHAJIOB.

Tunoevie 3a0auu (eécezo 8 3a0anuii):

3aoanus peKOHCMPYKMUBHO20 YPOGHA:

CoOpath cxeMy W TMPOBECTH HMCCIECIOBAHMS 3aBUCUMOCTH BEJIHYMUHBI OTac-
HOTO CHTHAJIa aKyCTOAJIEKTPUYECKOTO MpeoOpazoBarens oT rmuiomanu auddysopa
aKy- CTORJIEKTPUYECKOro Mpeodpa3oBaTessl (IMHAMUKA).

CoOpaTh cxeMy M TPOBECTHM HCCIIECIOBAHUS 3aBUCUMOCTH BEJIMYMHBI OIlac-
HOTO CHUTHAQJIa AaKyCTOAJIEKTPUYECKOro TMpeoOpa3oBatTeiss OT HMHTEHCUBHOCTH
BXOJHOTO aKyCTHUYECKOTO CUTHAaJa.

ColOpaTh cxeMy M TPOBECTHM HCCJICIOBAHUS 3aBUCUMOCTH BEJIMYMHBI OIac-
HOTO CHUTHajla aKyCTOXJIEKTPUYECKOIo MpeoO0pa3oBaTesisi OT PACCTOSHHUS MEXKIY
MCTOYHU- KOM aKyCTUYECKOI'O CUTHAJA U aKyCTOAIEKTPUUECKUM IPEe0Opa3oBaTEIIEM.

CobOpatb cxeMy W MPOBECTH HMCCIEJAOBAHMS 3aBUCUMOCTH BEJIMYMHBI OIac-
HOTO CUTHAJIa aKyCTOAJIEKTPHUUECKOTO MpeoOpa3oBaTelisi OT yria Mpuxoja 3BYKOBOH
BOJIHBI.

CobOpatb cxeMy W MPOBECTH HCCIEJAOBAHMS 3aBUCUMOCTH BEJIMYMHBI OIac-
HOTO  CHTHaQJIa  aKyCTOAJIEKTPUYECKOrOo  MpeoOpa3oBareiis  OT  BEJIUYUHBI
AIEKTPUUYECKOTO COMPOTUBIICHUS aKyCTORJIEKTPUUECKOTO MTPeoOpa3zoBaTers.

3aoanua meopuecKoz2o yposusa:

CMoenupoBaTh U UccienoBath 3QPeKT napa3uTHON reHepanuu Ha
TpPaH3U- CTOPHOM YCHUJIUTEJE.

CMonenupoBaTh U UCCIenoBaTh 3QPEeKT napa3uTHOM reHepaluu Ha
orepa- IMOHHOM YCHJIUTEJIE.

CmMonenupoBaTh U uccienoBarh 3QPexT napa3uTHON reHepalnuu Ha
JIOTUYE- CKUX DJIEMEHTAaX.

Tema 8. MoaeanpoBaHie U UCCJIeI0BAHHE TEXHHYECKUX KAHAJIOB YTEYKHU
uHpopManMK, BOZHMKAKIIMX 32 CYeT MO0OYHBIX JJIEKTPOMATHUTHBIX
U3JIy4YeHHUid 1 HABOJOK.

Tunoegwie 3a0auu (écezo 8 3adanuii):

3aoanun pekoncmpyKmueHoz2o ypoeus:

CMoaennpoBaTh ANMEKTPOMATHUTHBIN TEXHUYECKHA KaHAT YTEIKH HHDOP-

Maruu, Bo3Hukaromui 3a cuét IIDMU ot CBT, B nporpamme EWB.



HccnenoBath SKBUBAJICHTHYIO SJIEKTPUUYECKYIO CXEMY 3aMEICHHUS
anekTpo- marautHoro TKY U, Bo3nukatoniero 3a cuétr [IDMU ot CBT.

CMozienupoBaTh 3IEKTPOMATHUTHBIA TEXHUYECKUN KaHal YTEUKHU
uHdOp- Manmu, Bo3HUKamuii 3a cuét [[I9MU npu nepenade nudposoro
BHUJICOCUTHAJIA.

HccnenoBath 371€KTPOMAarHUTHRIM TEXHUYECKUI KaHall YyTeUKU UH(OpMa-111H,
Bo3HUKarommi 3a cuét [I9MMU npu nepenade mudpoBoro BUACOCUTHATIA.

3aoanusn meopueckozo ypoensa:

CmopenupoBaTh U MNPOBECTH HUCCIEIOBAHUE JIEKTPUYECKOTO KaHAJIA YTEUYKH
nH(popMaIy, BO3HUKAIOIIETO MyTeM HABOJAKM HH(GOPMAIIMOHHOIO CHUTHAJla B JIU-
Huto 3nekTponutanus TCIIN 3a cueT raibBAHMYECKON Tapa3suTHOU CBS3H.

CMmonenupoBaTh U IMPOBECTU HCCIEIOBAHUE AIEKTPUUECKOrO KaHaja yTEUYKH
uH(pOpMaIuU, BO3HUKAIONIETO MYTeM HABOJKH HH(POPMAIMOHHOTO CUTHAlla B CO-
eauHuTenbHyro JuHUo BTCC 3a cuer eMKOCTHOM Napa3uTHOM CBSI3H.

CMmonenupoBaTh U MPOBECTU HCCIEIOBAHUE AJIEKTPUUECKOrO KaHajda yTEUYKU
uH(pOpMaIU, BO3HUKAIOMIETO IMyTeM HABOAKMA WH(MOPMAIIMOHHOTO CUTHAJIA B IIEMb
3azemsiennst TCIIU 3a cuer MHIYKTUBHOW HOM Mapa3uTHOM CBS3U.

CMmonenupoBaTh M MPOBECTU KCCIENOBAHUE BJIEKTPUUECKOTO KaHaja yTEYKU
uH(pOpMaUKU, BO3HUKAIOIIETO MyTEM HABOJKH OT BbicOKOo4acToTHOro IIOMMU wun-
(OpMAaIMOHHOTO CUTHAJIA B TOCTOPOHHUX MPOBOJHUKAX.

Tema 12. UccinenoBanue cnoco00B U NMPUHLUUIOB NMOCTPOEHHUS W PadOTHI
TEXHHYECKHUX CPeICTB MOACTYIIMBAHUS AKYCTHYECKOH (peyeBoii) MH(OpMALIUH.

Tunoevie 3a0auu (ecezo 8 3a0anuii):

3aoanus pekoHCmMpPYKmMueHo20 ypoeHsa:

CmonemupoBats B niporpamme «Electronics Workbenchy npocteitiryto cxemy
CTETOCKOIIA.

HccnenoBarh aMIIMTy AHO-4aCTOTHYIO XapaKTEPUCTHKY CTETOCKOIIA.

[IpoBecTr aHaIN3 BBIXOHOTO CUTHAIA YCUIIUTENS CTETOCKOIA HA HATMYNE
HEJINHEWHBIX NCKAKECHUU.

[TpoBecTn aHanmm3 BIusiHUS (GUIBTPA HIDKHUX 9aCTOT HA Ka4ECTBO pabOTHI
CTETOCKOIIA.

CmopnenupoBath B nporpamMmme «Electronics Workbench» mpocreiimyto cxemy
paaro3aKiIagHOrO0 YCTPOMCTBA, (OPMHUPYIOIIErO aMIUIUTYIHO-MOIYJIUPOBAaHHBIE
CUTHAJIBI.

CmopnenupoBath B nporpamme «Electronics Workbench» mpocreiimyto cxemy
paaro3aKiIaHOro0 YCTPOWCTBA, (POPMUPYIOIIETO YAaCTOTHO-MOAYJIUPOBAHHBIE CHUT-
HaJIbL.

HccnenoBarh mpuHIUIBI paOOThI paAN03aKIaqHOTO YCTPOUCTBA,
bopMHpY- OIIETO aMIUTUTYTHO-MO/ Ty IMPOBAHHBIC CUTHAJIBI.

HccnenoBarh npuHLIHUIB paOOTHI paAN03aKIaHOTO YCTPOUCTBA,
hopmMupy- IOIIETO YaCTOTHO-MOIYTUPOBAHHBIE CUTHAJIBI.

Tema 13. UccaenoBanne akyCTHYE€CKOr0 KaHAJIA YTeYKH HH(OPMALIMH,
€0-31aBa€MOI'0 CI0C00O0M BHICOKOYACTOTHOIO HABSA3bIBAHUS.

Tunoevie 3a0auu (eécezo 8 3a0anuii):



3aoanus peKOHCMPYKMUBHO20 YPOGHA:

CwmonenupoBats B nporpamme EWB npouecc napazutHoi MOIyIsIIUN HA
HEJIUHENHOM DJIEMEHTE — JUOJIE.

HccnenoBath mpolecc mapa3uTHOW MOAYJIALNY HAa HETUHEHHOM 3JIeMEHTe
— IMOJIE.

CwmonenupoBats B nporpamme EWB nipouiecc napazutHoi MOIyIsIUMN HA
KOHJIEHCATOPHOM MUKPO(QOHE.

HccnenoBarh npolecc napazuTHOM MOIYJISIIIMU HA KOH/IEHCATOPHOM
MHK- pooHe.

CwmonenupoBats B nporpamme EWB monens tenedonHoro anmnapara.

3aoanua meopuecKoz2o ypoeHsa:

CwmonenupoBats B nporpamme EWB cucteMy BbICOKOYaCTOTHOTO
HaBsI3bl- BaHMUSI.

Coznats B mporpamme EWB Mozens npoliiecca BEICOKOYaCTOTHOTO
HAaBSI3bl- BaHUS.

Uccnenosats B nporpamme EWB mnporiecc BBICOKOYaCTOTHOTO HAaBA3bIBA-

HUS.

Tema 17. HcciaenoBanne NPUHIMIIOB NMOCTPOEHMSI M PadoThl CPEACTB
JKpPA-HUPOBaHUs, (PUIbTpauud HUHPOPMALUOHHBIX CHUIHAJIOB U TeHepaluu
HIyMa Il JHepreTudeckoro ckpoitusa IIDMHUH.

Tunoevie 3a0auu (eécezo 16 3a0anuii):

3aoanun peKoHCmpyKmueHo20 ypoeHs:

CwmonenupoBath B nporpamme EWB 3KkBHBaneHTHYIO cXeMy 3aMELIECHUS
MPOIIECCA IKPAHUPOBAHUS AIEKTPOMArHUTHOTO U3TyUYEHHUS.

Hccnenosars B mporpamMme EWB 3KBUBaIEHTHYI0 CXEMY 3aMELICHUS TPO-
1[ecca DKpaHUPOBAHUs DJIEKTPOMATHUTHOTO U3IIy4YECHUS.

CmonenupoBath U HcclieioBaTh B mporpaMme EWB skBUBalIEHTHYIO CXeEMy
AIEKTPUYECKOT0 IKPAHUPOBAHUS IIPOBOJA.

CmMoznenupoBath U uccienoBarh B nporpaMMe EWB skBUBajI€HTHYIO cXeMy
MAarHATHOT'O 3KPaHUPOBAHHUS IPOBOJIA.

CmonenupoBath U HcclienoBaTh B IporpaMme EWB sKBUBAJIIEHTHYIO CXeEMy
ITOJTHOTO AJIEKTPOMArHUTHOTO SKPAHUPOBAHUS MMPOBOJA.

Paccyurate u cMmonenuposath B nporpamme EWDB sKBHBajeHTHBIE CXEMBI
3aMellleHuss (QUIbTPOB HIKHUX 4acToT ¢ T-oOpazubiMmu u  [1-00pazHbiMu
CTPYKTypaMH.

[IpoBecT uccienoBaHWe aMIUTUTYHO-YACTOTHBIX XapaKTEPUCTUK (PUIIb-TPOB
HUKHUX 4acToT ¢ T-o0pa3ubiMu u [1-00pa3HbIMH CTPYKTYypaMu, OMPEIEIUTh UX TO-
JIOCHI IIPOIYCKaHUsI.

Paccuurare u cmonenupoBate B nporpamme EWDB SKBHBajeHTHBIE CXEMBI
3aMmerieHuss (GUIBTPOB BBICOKMX YacToT ¢ T-o0pasubimu u  [1-0OpazHbiMu
CTPYKTYpaMH.

[TpoBecTu nccienoBaHNe aMIUIUTYAHO-YACTOTHBIX XapaKTEPUCTHK (PHUIb-TPOB
BBICOKMX 4acTOT ¢ T-oOpa3HbiMu U [I-00pa3HbIMU CTPYKTypamH, ONpPENETuTh UX
IIOJIOCHI ITPOITY CKAHMS.



Paccuurars u cmonenupoBath B nporpamme EWB skBHBaneHTHBIE CXEMBI 3aMEILICHUS
MOJIOCOBBIX Mpomnyckatomux GpuiabtpoB ¢ T-o0pazusiMu u [1-00pazHbIMu
CTPYKTypamu.

[IpoBecT uCClENOBAaHHE  AMIUIMTYJHO-YAaCTOTHBIX  XAPAKTEPUCTHUK  IOJIOCO-BBIX
nponyckaromux QuibTpoB ¢ T-o0pa3ueiMu U [1-00pa3HbIMH CTPYKTypaMu, ompese- JUTh UX
ITOJIOCHI ITPOIY CKAHMUSI.

Paccunurate u cmonenmnpoBars B nporpamme EWDB dkBHBaneHTHbIE CXEMBbI 3aMELICHUS
MOJIOCOBBIX 3arpaxaarmux GuiabTpoB ¢ T-o0pazHbiMu U [1-00pa3HbBIMU CTPYKTYpaMHU.

[IpoBectn  umccnenOBaHWE  AMIUIMTYAHO-YAaCTOTHBIX — XapaKTEPUCTHK  MOJIOCO-BBIX
3arpaxaaromux ¢uiabTpoB ¢ T-o0paszHbiMu U [1-00pa3HbIMH CTPYKTypaMu, ONpee- JUTh UX
MIOJIOCHI ITPOITY CKAHUS.

Cobpatb 1a00paTOPHYIO YCTAHOBKY JJIsI SHEPTETUYECKOTO MOAaBICHUS
3JIEKTPOMArHUTHBIX U3JIyYEHUN ¢ MOMOIILI0 TeHepaTopa myma ['II-1000M.

[IpoBectu uccnenoBanue crnocoda 3alryMIeHUs Paino3akiIagoK MPH MO-MOLIH
reHepatopa myma «[' — 1000M».

CwmonenupoBats B nporpamMme EWB skBHBaneHTHYIO cXeMy 3aMELIECHHUs I'e- HepaTopa
IIyMa U MIPOBECTH HCCIIEJOBAHUE TPUHIUIIOB €r0 padOTHl.

Tema 19. HccaenoBaHue 3BYKONOIVIOIIAIIMX ¥ 3BYKOM3OJALMOHHBIX Xa-
PAKTEPUCTHK  MATEPHAJIOB, IMPHMEHSIeMbIX /JJsi 3BYKOHM3O0JSIUM  BbIJACJCHHBIX
MOMeLeHUH.

Tunoevie 3a0auu (eécezo 4 3a0anusn): 3a0anus

DPEKOHCMPYKMUBHO20 YPOBHA:

CobpaTh 1ab0paTOPHYIO YCTAHOBKY JUIS MCCIIEIOBAaHUS 3BYKOMOTIIONIAIO-IIIUX CBONCTB
MaTepUAJIOB.

[IpoBectn nccnenoBaHus 3ByKOIOMIOMAIOIINX CBOMCTB MaTEpUAIOB

Cobpath 1a60paTOPHYIO YCTAHOBKY JJIsI UCCIICOBAHMS
3BYKOM3O0JISILIMOH- HBIX CBOMCTB MHKEHEPHBIX KOHCTPYKIUH.

[IpoBecTu nccienoBaHus 3ByKOM30JIALIMOHHBIX CBOMCTB MHKEHEPHBIX KOH-

CTPYKLIUH.

Tema 21. UccienoBanue crnocod00B M CPEACTB 3alIUTHI pe4eBoid HH(pOpMa-LIUH B
TeJeOHHBIX TUHHUSAX.

Tunoeuie 3a0auu (6cezo 16 3adanuii): 3aoanusn

PEKOHCIMPYKMUGHO20 YPOBHA:

CwmonenupoBats B nporpamme EWB amMmnuTyaHbIi THOHBIN OTpaHUYU-TENb JUIs
3aIUTHI TeNe(OHHOTO amnmapara.

[IpoBecTu uccienoBaHre NPUHIMIA Ppa0OThl AMILTUTYIHOT'O JUOJIHOIO OTPAHUYUTEIS
JUTSL 3alATHI TeAe(OHHOIO anmnapara.

CwmonenupoBats B iporpamme EWB cxemy 3auThl 3BOHKOBOM LIETIH TEJIE-

(doHHOrO anmapara.

[IpoBecTH ucciieToBaHNE CXEMbI 3allIUThl 3BOHKOBOM LIeTH TeIe(hOHHOTO
arrapara.

Cmopnenuposath B nporpamme EWB cxemy 3amutsl nienu MmukpodoHa te- JeOHHOTo
arrapara.

[IpoBecTu uccieoBaHUE CXEMbI 3aLIUTHI [IENMH MUKPOPOHA B TEIEPOHHOM

amnmapare.

CmopnenupoBats B nporpamme EWB cxemy (unbTpaium onacHbIX CUTHA- JIOB JIJIs
3amUThI TeNe(OHHON JIMHUH.



[IpoBecTu uccienoBanre CXeMbl (PUIBTPAIIMN OTIACHBIX CUTHAJIOB JJIS 3a- IIUTHI
TeneOHHOM JTUHUH.

CmonenupoBath B mporpamme EWB kKoMOMHUPOBaHHYIO CXEMY 3aIUTHI TE-
71e(OHHOTO ammapara.

[IpoBectu uccienoBaHue KOMOMHUPOBAHHOMN CXEMBI 3aIIUTHI TeIE(HOHHOTO

armapara.

3aoanus meopueckoz2o ypoeHsa:

CmopnenupoBath B nporpamme EWB 3KkBHBaNeHTHYIO CXeMy 3aMelIeHHs Ka- OelbHOro
pajapa B pPEXHUME U3MEPEHUs HEOAHOPOJHOCTEM, CO3[1aBa€MbIX IIPU IMOAKIIO- YECHUU
PE3UCTUBHOU HArpy3KH.

[IpoBecTn uccieaoBaHME SKBHUBAJIEHTHOM CXEMbI 3aMelIeHUs KaOeIbHOro pajiapa B
peXKHME HU3MEPEHHUS HEOAHOPOJHOCTEW, CO3/1aBAEMBIX IPU IMOJAKIOYEHUU pPE3U- CTUBHOU
HArpy3KH.

CmonenupoBath B mporpamme EWB 3KBHBaNeHTHYIO CXeMy 3aMENICHHs Ka- OeIhbHOTO
pazapa B PEXKHAME HU3MEPEHHUS HEOAHOPOJHOCTEM, CO3[1aBA€MbIX IIPU TMOAKIIO- YECHUU
IIOCJIEIOBATENBHON EMKOCTHOW WIIH MAPAIIIENBHON UHAYKTUBHON HAarpy3KH.

[IpoBecTH uccienoBaHne YKBUBAJICHTHON CXEMBI 3aMEIIEHUs KaOEIBHOTO pajiapa B peKUMe
M3MEpPEHUs HEOJHOPOIHOCTEH, CO3/IaBaeMbIX MPHU MOIKIIOUEHUN TI0- CJIeI0BATEILHON €MKOCTHOM
WJIM NTAPAJUIEITIBHON MHIYKTUBHOW HArpy3KH.

CmonenupoBath B nporpamme EWB 3KkBUBaleHTHYIO cXeMy 3aMelleHus Ka- OeIbHOTo
pazapa B PEXKHME HU3MEPEHHUS HEOAHOPOJHOCTEM, CO3[1aBA€MbIX IPU TMOAKIIO- YECHUU
[apajuIeIbHOM €EMKOCTHOW WJIU MTOCIEA0BATEIbHON NHIAYKTUBHON HArPY3KH.

[IpoBecTu uccienoBaHne YKBUBAIEHTHON CXEMBI 3aMEIIEHUsI KaOEIbHOTO pajiapa B peKUMe
M3MEpPEHUs HEOJHOPOTHOCTEH, CO3/JTaBaeMbIX MPH MOJKIIOYEHUH Ma- PAIICIbHOW €MKOCTHOW WU
MOCJIEI0OBATEIIbHON NHAYKTUBHON HAarpy3KHu.

Tema 23. UcciienoBanue NPUHIMIIOB NOCTPOEHHUS U Pa00THI AHAJIOTOBBIX
CKpPeMO0JIepOB peuyeBOro CUrHaJa.

Tunoevie 3a0auu (6cezo 4 3a0anusn): 3a0anus

PEKOHCMPYKMUBHO20 YPOBHA:

[Tposectu B mporpamme « WAV Scrambler» uccnenoBanue npuHIUIOB pa- 60THI
ckpeMOiiepa B pexKruMe BPEMEHHON HHBEPCHH.

ITpoectn B mporpamme « WAV Scrambler» nccnenoBanne nNpuHITUIIOB pa- O0THI
cKpeMOiiepa B peKMME 9aCTOTHOW HHBEPCHH.

ITpoBectn B mporpamme « WAV Scrambler» ncciemoBanne mMpUHITAIIOB pa- O0THI
cKpemOJiepa B peKUME BPEMEHHOI'O CKPEMOIMPOBAHUSI.

[TpoBecTu B mporpamme « WAV Scrambler» uccnenoBanve mpuHIUTIOB pa- OOTHI
cKpemOJiepa B peKUME YaCTOTHOT'O CKPEMOIMPOBAHUSI.

Tema 27. UcciienoBanue NPUHUMIIOB MOCTPOEHUS U PA0OTHI CPEACTB BbISIB- JICHUS
3JIEKTPOHHBIX YCTPOMCTB IepexBaTa MH(OPMAaNUM: AETEKTOPOB IOJIfl, CKAHHPYHOIIHMX
NMPUEMHHUKOB U HeJIMHEHHBIX JIOKATOPOB.

Tunoevie 3a0auu (6écezo 12 3adanuii):

3aoanus meopuecKko2o yposHs:

CwmonenupoBats B nporpamme EWB npuHnunuaneayo cxemy HHAUKATOpa
(meTeKTOpa) IEKTPOMArHUTHOTO TOJIS.

[Iposectu B mporpamme EWB nccnenoBanne npuHIUNIUAIBHONW CXEMBI HH- JUKATOPa
(merexkTopa) 3MEKTPOMArHUTHOTO TOJISA B PEKUME UHAUKAIUH.



[Ipoectu B mporpamme EWB ucciienoBanne npuHIMITHAIBHON CXEMbI UH-
nuKaTopa (JEeTEeKTopa) ANEKTPOMArHUTHOTO MOJISl B PEKUME aKyCTUUECKOU 3aBSI3KU.

Pazpabortars anroput™ noucka (JIOKaJIM3aluKl) YCTPOMCTB HETJIACHOTO Te- pexBaTa
MH(pOpMAIU C TOMOIIBIO IETEKTOPA MOJIS.

CmonenupoBath B nporpamme EWB ynponieHHy0 pyHKINOHAIBHYIO CXEMY
CKaHUPYIOIIEr0 MPUEMHHKA.

[Iposectu B nporpamme EWB nccnenoBanue npuHIMIOB pabOThl CKAHUPY-
IOIIIETO MPUEMHHKA.

Pazpaborars anroputm oOHapyKEeHUsI YCTPONUCTB HETJIACHOTO MepexBaTa HH(MOPMAIIMH C
IIOMOIIBI0 CKAHUPYIOLIEro MPUEMHUKA.

CmopnenupoBats B mporpamme EWB npunnunuanbHyro cxemy 3aMeleHus
HEJIMHENHOT0 JIoKaTopa i 0OHapyKEeHHsI p-n-Tiepexoa.

ITpoBectu B mporpamme EWB ucciegoBanve npuHIMNIOB pabOTHI HEJTUHEH-
HOTO JIOKaTopa B peKuMe 00HApYKeHUs p-n-Mepexoa.

CwmopnenupoBats B nporpamme EWB npuHIunuanbHyo cxemy 3aMelIeHUs
HEJIMHEWHOT0 JIoKaTopa /s oOHapykeHus MOM-nuona (KOppo3uitHONM HETUHEHHOCTH).
ITpoBectu B mporpamme EWB ucciegoBanve npuHIMIOB pabOTH HEJIUHEH-

HOTO JIOKaTopa B pexxuMe ooHapyxeHuss MOM-nnona (Koppo3uitHON HEITMHEWMHOCTH).
PazpaboTaTh asiropuT™ Mmoucka (JIOKaJIM3aIuu) yCTPOMCTB HETIIACHOTO TIe- pexBaTa

uHGOPMAITIH C TIOMOIIIBIO HEJTMHEHHOTO JIOKATOPAa.

4.5. Memoouueckue pexomenoayuu no no020mMoeKe K 3aueman

[Tpouenypa 3auera Kak OTAEIFHOE KOHTPOIHHOE MEPONPUITHE HE TPOBOJIUTCS, OLICHUBAHUE
3HaHUH 00y4aroLIerocss IPOUCXOAMT 0 Pe3ysIbTaTaM TEKYIIEro KOHTPOJIS.
3aueT BBICTABJISETCS IO pe3ylibTaTaM pabOThl B CeMecTpe, MpH clade BCEX KOHTPOJIbHBIX
TOYEK, MPEAYCMOTPEHHBIX TEKYIIUM KOHTpoJeM ycrneBaemoctu. Ecnum mo wuroram cemecrtpa
oOyyJaroruiicss umeet ot 33 g0 60 GamioB, eMy CTaBUTCS OTMETKa «3adTeHo». OOyuaromemycs,
UMEIOIIEMY IO UTOTaM cemecTpa MeHee 33 0aJioB, CTABUTCS OTMETKA «HE 3aUTCHOM.

Konuuecmeso 6annos 3a 3auem (S3au) npu pasnuunvix pelmuHz08bix 6ai1ax
no oucyuniuxe no pe3yibmamam pabomsi 6 cemecmpe

PeiiTuHIrOBBI 0aJ1)1 O JMCHMILJIMHE KouauuecTBo 6a/110B 32 3a4eT (S3au4)
1o pe3yJbTaTtamM padoThbl B cemecTpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33<Rcem <39 27
Rcem<33 0

KoHTpoJb camocTosAiTe/IbHOM padoThI CTYAeHTOB

KoHnTponb camocToATenbHON pabOThl IPOBOJUTCS MPENOAABATEIEM B Y JUTOPHH.

IIpenycMoTpeHsl cienyromue BHIbI KOHTPOJS: coOeceoBaHUe, OLIEHKA BBINOJHEHMS JOKJIaja U €ro
IIPE3EHTALUH.

[TonpoOHble KpUTEpUU OLIEHUBAHHUS KOMIETCHUMH mpuBeleHbl B (DOHJE OLIEHOYHBIX CPEACTB JUIS
IIPOBEACHUS TEKYLIEH U IPOMEXKYTOYHOMN aTTECTALMH.

Cnucok gurepatypsbl 1ist BoinoJHenuss CPC

OcHoBHasl JuTepaTypa:



Hono3zos, H. JI. IIporpammusie cpenctsa 3amutsl nHGopmarun / H.JIL. JTono3os ; T.A. I'yibrsesa. -
Hosocubupck : HI'TY, 2015. - 63 c. - ISBN 978-5-7782-2753-8

PazpaboTka cucTeMbl TEXHUYECKOH 3aIUThl HHPOpMauu DIeKTPOHHbIHN pecype : YuebHoe
nocobue / B. . ABepuenkoB [u 1ip.]. - Bpsinck : BpsiHckuii rocy1apcTBEHHbIN TEXHUUECKUI
yHuBepcuteT, 2012. - 187 c. - Knura vaxonutcs B npeMuym-Bepcun Ob5C IPR BOOKS. - ISBN

5-89838-358-1

Jlomo/JIHMTeIbHAS JIUTepaTypa:

WBanos, A. B. 3amura peueBoit uHpOpMaLuu OT yTEYKH MO aKyCTOAIEKTPUUECKUM KaHanam / A.B.
WBanos ; B.A. Tpymms. - HoBocubupck : HI'TY, 2012. - 43 c. - ISBN 978-5-7782-1888-8

Turos, A. A.<BR>&nbsp;&nbsp;&nbsp; NHxeHepHO-TeXHUYECKas 3allUTa HHPOPMAIUH :
yueOHoe rnocobue / A.A. Turos. - Tomck : Tomckuii rocy1apcTBEHHbIN YHUBEPCUTET
CHCTEM YIpaBieHHs U paanodnekTporuku, 2010. - 195 c. - http://biblioclub.ru/

MeTtoanueckas Jureparypa:

MeTtoanyeckre yKa3aHusl MO BBIOJHEHUIO JTAOOPAaTOPHBIX M MPAKTHUECKUX paboT MO JUCHHUIUIMHE «3aliuTa

I/IH(l)OpMaHI/II/I OT YTCYKHU M0 TEXHUYCCKHUM KaHaJlaM».
MGTOIII/I‘ICCKI/IG PEKOMCHAAIUU I CTYACHTOB IO OpraHu3aluu CaMOCTOSTEIbHOMN pa6OTLI 10 JUCHMIIIIMHE

«3ammra nHpOpPMaLUU OT YTEUKU MO0 TEXHUYECKUM KaHajJam».

HNHTepHeT-pecypcebl:

WWW.intuit.ru — HallMOHAIbHBIN OTKPBITHIN yHUBepcuteT « MTHTYUTy;
www.window.edu.ru —eIMHOE OKHO AOCTyIa K 00pa3oBaTeIbHBIM pecypcam;
3. www.citforum.ru — cepBep HHGOPMAIIMOHHBIX TEXHOJIOTHH.

[IporpammMHOe oOecrieueHue:

1 Anpt Pabouas cranums 10

2 Anpt Pabouas cranmms K

3 AnbT «CepBepy»

4 [TakeT oducHbIX Iporpamm - P7-Oduc

MarepunanbHO-TeXHH4YeCKOe o0ecreyeHue
brnoxuposmuk tenedonoB Kpaprer
Bubpoak. 1aTumku Uist CHCTEMBI TOCTaHOBKH BHOpoak. u akyct. momex "lllopox-3



I'enepatop "Bonna-4M"

Komb6unupoBanHoe yctpoiictso. [logaButens aukroponon TaiidyHn-2

Kommiekc pagunomonutopunra u uudp. ananuza curd. "Kaccanapa K21" B kommiek
Kommneke pagomonuTopunra u mu3adp. ananu curH."Kaccanapa K21" B komruiekre
JIA-u1USB nnara c6opa ganasix USB

MHoOrokaH. KOMIUIL TIOMCKa YCTp. Herac. chéma uHd. "Cnektp-Professional"
MHuorodyHkiroHanbHbIN TouckoBbIil mpudop ST-033 "[upanbs"

MoOGuibHBIN TouckoBbId npudop ST-107

Henuneiinbit paguonokarop NR-900EMS

[TepenocHo# KaMyhup. IIUPOKOIIOIOC. TeHepaTop 1ryMa cpea. Momid. "lltopa-4"
1K Intel Core 15 2320/4069Mb/500GbTSVGA/DWD-RW 5280s/21.5 S22B300B/Win Pro
1K Intel Core 15 2320\4096Mb\500GbTSVGA\DWD-RW

[TpuGop obnap. cnen. TexH . cpeacTs. Henuneitnsiii nokarop "Jlopuet"

[Tpubop oOHapy>keHUS CIEll. TEXH. CPEICTB HEIMHEWHBIN JokaTop "JlopHeT"
[Iporp.-anmap. kKoMIu1. aJis ipoBep. d3hdekT. 3amuTel ped. uad. "Copyr-munu -A"
Cucrtema nocTaHOBKM BUOPOAKYCTHUECKUX U akycTHueckux nomex "Illopox-3"
CxopoctHo#t mpuéMuuK "CropnuoH-XL"

YcrpoiicTBo 3amuthl Tenedonnoi nuaun NG 350 1

Hudposoii ocrimnorpad B-423
YacroTomep anextpoHHo-cueTHbi GFC-8010H

HIupoxonuanazonusiii mpueMHuK AOR AR - 8600mk2

JlaGopaTopHble ¥ TpaKTUYECKHWE 3aHATHS TPOBOISATCS B KOMIBIOTEPHBIX KJlaccaX, B KOTOPBIX
YCTaHOBJIEHO BBILIENIEPEUNCIEHHOE IPOrPAMMHOE 00eCTIieueHHE.
JIeKuMOHHBIN KypC MPOBOAUTCS B Ay IUTOPUSX, OCHALLICHHBIX IIPOEKTOPOM.



