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BBEAEHHE

HEJIb H 3AJTIAYH OCBOEHHUA JIMCIIAIIJ/INHBI

[{empro H3yYEHMS JUCIUIUIMHBEL «3aIlHTa HH(QOPMALHH OT YTEYKH IT0 TEXHHYECKHM KaHaIam»
SBIIETCS  (popMHpoBaHHe HaOopa OOINEKYIBTYPHBIX H IIPOQPECCHOHAIBHBIX KOMIIETEHIIHII
Oyayimero OakanaBpa IO HampaBlIeHHIO IMoAroToBkH 10.03.01 MupopmaimonHas O6e30ITacHOCTb.
QopMHpyeMEIE B paMKax  JUCIIHIUIHHBL  KOMIIETEHI[HH  CIIOCOOCTBYIOT  PEIIEHHIO
Npo()eCCHOHAIIBHEIX 3ajJlad II0 3alfuTe HHQOPMAIMH OT YTEYKH II0 TeXHHYeCKHM KaHalaM Ha
o0beKTax HH(pOpMaTH3allHH H B BBIJCIEHHBIX IIOMENIEHHSX, a TakKKe IIpHOOpeTeHHe Halopa
OOMIEKYIBTYPHBIX H  0Om[enpodecCHOHAIBHBIX KOMIIETEHI[HII Oyayimero OakalaBpa IIO
HarpaBiIeHHIO moAroToBKH 10.03.01 MHpopMalroHHass 6e30IacHOCTS.

2. HanmeHoBaHHe J1a00PATOPHBIX 3AHAT Hil
Ne Tempr | HammeHOBaHIEe TeM AHCIMIUIHHEL X KpaTkKoe | OOBEM YacOB N3 HHX
ITHCIIHIUI COIEPIKAHIE ITPaKTHYECKas
HHBI TIOArOTOBKA,
YacoB

6 cemectp
1 JlaGoparopHas padora 1. McciegoBanue
CHTHAJIPHBIX JEMaCKHPVYIOIHMX ITPH3HAKOB 1.5
PATHOAIEKTPOHHBIX CPEJICTB.
2 JlaGopaTtopHas padora 2. MccinegoBaHue
HCTOYHHKOB OITACHBIX CHTHAJIOB
3 JlaGopaTropHas pabora 3. MogemposaHie 1
HCCIIEAOBAHNE TEXHHYECKHX KAHAIIOB VTEUKH
HH(OPMAIIHH, BOSHHKAIOIIHX 3a CYET 1.5
ITOOOYHBIX MEKTPOMATHHTHBIX H3ITYUESHIH H
HaBOJ[OK
4 JlaGoparopHas padora 4. Criel{HaJILHO
CO3/IaBacMbI€ PaJHONNIEKTPOHHEIE 1.5
TEXHHYECKHE KaHallbl YTEYKH HH()OPMAIHH
5 JlabGopaTropHas padora 5. CrtocoOBI H CpefcTBa
IiepexBara pe4eBOH HH(pOPMALHH, 1,5
IepelaBacMOH 10 KaHalIaM CBSI3H
6 JlaGopaTropHas padora 6. McciegoBaHue
CITOCOOOB H IIPHHIIHIIOB ITOCTPOEHHS H PaloThHI
TEXHHYECKHUX CPeACTB IOACTYIIIMBAHIS
aKyCTHUYeCKOH (pedeBoH ) HH(pOpPMAaIHH
7 JlaGoparopHas padora 7. Mccnemopanie
aKyCTHUYECKOTO KaHala YTeYKH HH()OPMAIIHH,
CO3aBAEMOI'0 CITOCOOOM BBICOKOYACTOTHOI'O
HaBS3bIBAaHH S
8 JlaGopaTopHas pabora 8. MeToasl, CIIoCOOR H
CPEACTBA 3aIUTHI HH()OPMAIIHH OT YTEYKH 3a
cUeT ITOOOYHBIX 3NEKTPOMATHUTHRIX
H3ITYYEHHH H HaBOJOK.
9 JlaGopaTtopHas padora 9. MeToapl, CIIOCOORI U

F‘éﬁ%@ﬁi Caddttizer mHQopMalmm ot 1.50 |3

1,5

1,5

1,5

1,5

Cepfudomrar:  2C00000MECTEPSKHE@CCEPD IO TETKIH 34 CHUCT ITOO0YHEBIX

“AIERTPHONATIIITHEIX HATYYeHHIT H HaBOJOK.

10 JlaGoparopHas pabora 10. HMccnemoraHue
Hengraurenen: ¢ 19.08 FERSfHIIAITOR’ MTOCTPOSHHS M PpabOTHI CPEeZICTB 1.5
(HIIh TPAIH HH( OPMAIHOHHBIX CHTHAJIOB

Bnageneu: llleGay




11 JlaGoparopHas pabora 11. MHccnemoaHue
TIPHHIIIIOB IIOCTPOEHHS 151 PaboTEI

FEHEPATOPOB IIIyMa IS SHEPreTHYECKOIro
ckpeITHa [IOMHH

1,5

12 JlaBoparopHasa pabora 12. HMccrnemoraHue
3BYKOITOITIAINAFOIIHX XapaKTEPHCTHK
MaTEPHAIIOB, IIPHMEHSIEMBIX IUIST
3BYKOH30JISIIMH BBIAEIIEHHBIX ITOMEIT[EHHI

1,5

13 JlaboparopHas  pabora 13.  IIpHHIIHIIED
IIOCTPOEHHI M pabdoTel  IIPOrpaMMHO-
aImapaTHBIX KOMIUIEKCOB ITOHCKa YCTPOICTB
HETJIACHOI'O CheMa HH(] OpMaIfHH

1,5

14 JlaGoparopHas pabora 14. MHccnemoBaHue
IIPHHIMIIOB TIOCTPOEHHS H PabOoTHI CPENCTB
BBISIBJICHHS AIIEKTPOHHBIX YCTPOHCTB
repexpaTa HH()OpMaIHH

1,5

15 JlaBoparopHasa pabdora 15. Pacuer M OIlleHKa
3AIUINEHHOCTH TEXHHYECKHMX CPEICTB  OT
yTeuKH HH(popMarmH 3a cuetr [ISMHWH

16 JlaGoparopHas pabGora 16. HccnemopaHue,
PacUueT M OLIEHKA 3aIHIIEHHOCTH BEIJIEIIEHHOIO
IIOMEINEHNA OT YTEUKH PeueBOH HH(OPMAIIHH
17 JlaGoparopHas pabora 17. OpraHusaigis

34ITTHTHI I]H(i) OPpMaIlHH OT YICHKH ITO
TEXHITYSCEIIM KaHalIaM Ha o0beKTax

HH()OPMaTH3AL[HH

18 JlaBopaTtopHas  pabGora 18. ArTecraips
00BEKTOB HH(OPMATH3AIHH I10 TPeOOBaHHIM 1.5
0e30ITaCHOCTH HH(pOPMAI[HH

1,5

Hroro 3a 6 cemecTp 24
Hroro 24

CTPYKTYPA U COJIEPKAHHUE JIABOPATOPHBIX 3AHATHH

JIABOPATOPHBIE PAGOTbI

NABOPATOPHGIE PABOTbIIN®'1-3

Tema Ne1l HMCCIUIEJJOBAHNE AKYCTHYHECKOI' O KAHAJIA YTEYKIM
NMH®OPMAIINMN, CO3/IABAEMOI1'O C110COBOM
BBICOKOYACTOTHOI' O HABA3BIBAHIA

Bpems — 6 yacoB.

YYUEBHbLIE BOIIPOCHDI:
1. MoaegupoBate 1 HeclleJOBaHUE MPOLIecca Mapa3sHTHOI
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COJIEP)KAHUE JIABOPATOPHOI PABOTHI

BBoaHast yacTtn

OgHUM 13 cIIocOOOB JOOBIBaHUS peueBOil mHGOpMaLUN, IUPKYJINPYIOMIE B
BBIJIEJIECHHOM IIOMEII€HUN, SBIISETCS MNPUMEHEHUE CPEJICTB BEICOKOUYACTOTHOIO

HaBSI3LIBAHN, IIO3BOJLIOINX OOECHEeUYNTh CheM HHGoOpManun o0 TenedOoOHHBIM
JIMHISM P IIOJIOKEHHOIT MUKpoTenedoHHON TpyOke TeneoHHOTO anlapara.

X0Jle JJaHHON nabopaTopHOl pabOTEI IPOBOJUTCS MOJACIHPOBAHUE W
IICCIIeJOBaHIE IIpoIlecca ITapa3uTHOI (HECAHKITMOHUPOBAHHON ) MOAYJISAIIUH, a TaKKe
IIPUHITUIIOB JIENCTBUA CPEJICTB BEICOKOUACTOTHOIO HaBS3LIBAHI.

BOITPOCKL, TTOJLIEJKAIINE NCCJIEIO BAHUIO

MOI[E.]]HPOBHHHE H HCCJ/ICAOBAHMC IIPOLICCCA HﬂpﬂBHTHOfI

(HeCAHKIIMOHMP OBAHHON ) MOXYJ/ISALIMU (MHTE PMO/ LY ISLINH)

KpaTkue TeopeTHYecKHe WIH CIIPABOYHO-HH(}OPMALIMOHHbIE MATEePHAJIbI

JloOrIBaHmEe pederoll MH(POPMAIIUIN IIYTEM BLICOKOYACTOTHOI'O HABS3LIBaHI
JIOCTUTAETCI C IIOMOIIBLIO MOJYJIAIUN BHEMIHUX BEICOKOYACTOTHEIX pPaalo— N
AIIEKTPUUECKOIO0 CHUTHAJIOB IMEPBHUYHBLIM 3IEKTPUUECKNM CHUTHAJIOM, HECYI[UM
pedeByr0o nH@opMmanmmo. Jing oOecnedeHMsT TakKoll MOIYJISAIUI  HEOOXOAUMO
JIICTAHIIMOHHO II0JIaBaTh BHEIIHEE AJIEKTPOMArHUTHOE II0JI€ WJIN BBICOKOYACTOTHEIE
AIIEKTPUUECKNE CUTHAJILI Ha 3JIEMEHTHI, IIapaMeTPhbl KOTOPEIX WJIM IIPOTEKAIOINUE II0
HIM TOKHI MEHSAKOTCS 0] JECTBUEM PEUEBLEIX CUTHATIOB.

KaueCTBE TaKHX 3JIEMEHTOB MOTYT MHCIIOIB30BaTLCS pa3IMdHBIE IIOJIOCTH C
3JIEKTPOIIPOBOHON IOBEPXHOCTBIO, IIPEJCTaBILIFONINE COO0N BBEICOKOUACTOTHEIE
KOHTYPEl C pacHpedelIeHHBIMHI IapaMeTpaMHI U OOBEM KOTOPHIX MEHSETCS IIOJ]
JIEICTBUEM aKyCTUUECKOI BOJIHEL. ECJM 4acToTa TaKOro KOHTYpa COBIIAJIAET C

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
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JaCTOTOM BBICOKOYACTOTHOIO HAaBSI3BIBAHUSA, a IIOBEPXHOCTh IIOJIOCTH HAXOAUTCS IO/
BO3/ICIICTBIEM  aKyCTHUeCcKOil MHQOpMAIHEl, TO SKBHBAJIEHTHBIII  KOHTYp
[Iepen3IydaeT 1 MOJAYIINPYET BHEIIHEE IIOJIE.
bornee dYacto B KadecTBE MOMJYJIMPYIOMIETO M[IPUMEHSETCSI HEJINHENHBII
3JIEMEHT, B TOM UICI€ B CXeME€ Tele(OHHOro ammapata. B »ToM ciydae
BEICOKOYAaCTOTHOE HaBS3BIBaHHE OOecIedMBaeTcd IIOABEJeHUEeM K Telne(OHHOMY
amnrapaTry BBICOKOUACTOTHOI'O TapMOHNUECKOIO CHrHajla IIyTEM IIOAKJIFOUEHUS K
Tele(pOHHOMY  KaOeJIr  BBICOKOUACTOTHOTO  reHeparopa. B pesyibrarte
B3alIMOJEICTBIS BLEICOKOYACTOTHOIO KOJIeOaHMI C PpEedYEeBRIMH CHUTHaJlaMH Ha
HEIINHEIHBIX 3JIEMEHTaX TeJIe(OHHOIO allllapaTa IIPOUCXOANT MO JIIIIUSA
BEICOKOYAaCTOTHOI'O KOJIeDaHNd, peYeBBIM HH3KOYACTOTHBEIM CHUTHAJIOM H H3JIyYCHHUE
IIPOMOJYJINPOBAHHOIO BBEICOKOYUACTOTHOIO KOJIeOAHUSI IIPOBOJAMH TEJI€(POHHOTO
anrmapara. Tak Kak YacTOTa BBICOKOUACTOTHOT'O HAaBA3BIBAHUS 3JI0Y MBIIIIIEHHUKY
IN3BECTHA, TO MOJYJIHPOBaHHBIE BBICOKOYACTOTHEIE CHTHAJIBI MOTYT  OBITh
[epexBayeHbl €ro IIPUEMHUKOM.
Copep:xaHue TmNpaKTHYeCKOH PpadoThl,
BbIMOJIHAEMOH  CTyJeHTaMH B  Xo0Je
3AHATHS

OnucaHue J1a00paTOPHOTro 000pPyA0BAHHSL:
[I5BM Ha kaxgoro oOydaromerocs,

IIPOTPaMMHEII peJIaKTOp cXeMaTIueckoro MoAenupoBannsd «Electronics
Workbench» (EWB), Bepcus He Hipke 5.12.

3. 3apaHue aJ1s padoThl

CmogennpoBaThk B mporpamMmme EWB 1 nccnenoBaTek IIpoliecc apa3uTHOI
MOJYJIAIIUN Ha HEJIMHEHOM 3JIEMEHTE — JUOJIE.

CwmonmenupoBaTh B mporpaMMme EWDB 1 ncciegoBaTth Ipolecce rmapa3zuTHON
MOJYJIIIUN HAa KOHAEHCATOPHOM MUKpPO(QOHE.

OdopMUTE U 3aIUTUTE OTUET 110 IIEPBOI YaCTU IPOAeIaHHOI ITad0paTOpHOII

paOOTHIL.

4. Ilopsanok BbITOJIHEHUS PA0OThI
3adanue 1.1. CmogenupoBaTtk B Inporpamme EWB n mcciaemoBaTh Iporecc
[Iapa3THON MOMAYJIAIIMM Ha HEIUMHENHOM JJIEMEHTe — pauoge. Jlma sToro
HEOOXOJUMO
CoOpaTh 2IeKTpUYECKYH CXEMY 3aMENICHI, IIPUBEeASHHYIO Ha puc. 1. JlaHHag
CX€Ma COJIEPIKUT aKyCTOAJIEKTPUUECKII IIpeoOpazoBaTeNb
Tele(pOHHOIO aImapata — MHKPOQOH, CMOACIUPOBAHHBLIII € IIOMONIIBIO TpeX
reHepaTopoB rapMoHmdeckux konedanuil V1, V3, V4, pesuctopor RS, R6, R7, R8 u
aHAJIOTOBOro cymMmaropa Al, ¢ BbIXOJAa KOTOPOro IIOCTYIIAET MHOT'OTOHAJILHBIN
CUTHAJ, MOJOOHEIIl pedeBOMY CUTHaIy. JIaHHBIN CUTHaJ SBJISETCS MOIYJINPYEOIIIM
cur"ajoM. B kauecTBe MmojayJsraTopa BeIcTylaeT auog D1 (momems BAIS7TGP u»
OUOINOTEK L Seneral b e TOUHIKOM BHEIIHETO MOy IIPYEMOIO CHUTHAaJa SIBIISETCS
Crenepartop” BU-raBasbIBaAHNS " CMOJISTUPOBAHHBI € IOMOMIBIO  HCTOYHMKA
rapMoHHYeckoro kojedanusg V2 u pesuctopa R4 . AM-curHan cHUMaeTcs C
Ne/COIPOTUBISHILT HAFPY 3K R3.
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Puc. 1 — SHEKTI}HT-IECHHH CXCMa 3dMCIHICHIIA IIpOoHNEcCCa MOAVYJIAITII Ha A0 /J1C

0 YcTaHOBUTH IIapaMETpPhl AJIEMEHTOB, KaK YKa3aHO Ha puc. 1, n oTiaguTh
CXeMy OO paboTOCIOCOOHOTO COCTOSHISI, IIONYy4UHB II0 oOOHMM KaHalaM
ociuiorpada mccieyeMble CUTHAaIIbL.

1 Cuare 1o mnepBoMy KaHaly ociuiorpadga u oToOpasuTh B OTUETE
BPEMEHHYIO AuarpaMmy U CIIEKTP PEUEBOI0 CHUTHAJla, BHICTYIIAIOIIENO0 B KaudeCTBE
NHQOPMAITMOHHOTO MOIYIHPYIOMIEro CUrHania.

2 IlogxmrounTs KO BTOpOMY BXOJY OCIIUIorpada BBEIXOJ I'e€HepaTopa V2,
CHATHL N OTOOpa3uTh B OTUETE BPEMEHHYIO JHarpaMMy MOOYJIHPYyEMOI0 CUrHala,
SIBJISTEOIIETOCS IIEPEeHOCUNKOM NH(QOpMAaITHI.

3 Ilogxmounts BTOpoOM Bxoh ocHmuiorpada k BXoay aguoga D1, cHATE u
0TOOPa3UTh B OTUETE BPEMEHHYIO JUarpaMmy aJJUTHUBHON CMECH CUTHAJIOB Ha BXOJE
nuona DI

4 lloaxmo4uyduTh BTOPOH BXOJ ocliwniorpada k BeIXoAy Auoja D1, cHATE u
OTOOpa3uTL B OTUETE BPEMEHHYIO JgUAarpaMMy aMILIHTYJHO-MOJIYJINPOBAHHOIO

CHUTHAIA.
5 Ilomy4uuThk CHEKTp aMILINTYIHO-MOOYJIHNPOBAHHOrO cHrHana. J[J1d 3Toro B

Dypbe-aHaIn3aTope yCTaHOBUTL OCHOBHYEIO HacTOTYy — | kI 'I, KOJIMMUECTBO rapMOHUK
— 100 u 3anycTuTh cuMyJITOp. OTOOpPa3UTh MOJIyYEHHBIN CIIEKTP B OTUET.
6 CrenaTh BEIBOJLI II0 pe3yjbTaTaM MpojenaHHoN padoTel. KpaTko oIucan

BCC (bHBHT-IECKHE IPONCCCELI MOAYJIAIINI BHCITHCI'O HCCYIHICI'O CHUI'HAJld, CO3aBaCMOI'O
I'CHCPAaTOPOM Bq-HELEHBBIEaHHH: HH(I)GI}MEI.L[HDHHEIM dKYCTHHYCCKHM CHI'HAJIOM.

3adarnue 1.2. CmoaenupoBaTh B mporpamMmme EWB 1 nccienoBaThk mpoiiecc

[Iapa3uTHOI MOJIYJIAINH Ha KOHJIEHCATOPHOM MHKpPO(hOHE. J[J1g 3TOro HeoOXO0 1IMO:
CoOpaTh 3JIEKTPIUECKYIO CXEMY 3aMEIEHIL, IIPHUBEACHHYIO Ha puc. 2. JlaHHa
cXeMa COJIEpIKUT aKyCTORJIEKTPUUECKII IIpeoOpazoBaTeb

Tere o HHQIN VATIHAPATA| — MUHKPOQOH, CMOAEIMPOBAHHBIIL C IMIOMOIMIBIO TpPEX
“TEHEPFTOPOB" FaPNMOHITICTRIX ronedanuii V1, V3, V4, pezuctopoB R5, R6, R7, R8 u
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AHATIOTOBOTO cymmampa Al, ¢ BHIXOJa KOTOPOIr'O IIOCTYIIa€T MHOT'OTOHAIILHHII
1e;CATHAIL, JIOA00HBHL peUeBOMY CUTHAITY. JIaHHEIN CUTHAJI SIBJIIETCS MOIYIIUPY FOI M



CUTHAJIOM. B KkadecTBe MOJYJLITOpa BEICTYIIA€T KOHAECHCATOPHBIN MHKPOQOH
CXEMOTEXHNYECKN CMOJEINPOBAHHBLINT M3 IIOISApU3AIMOHHOrO KoHAeHcatopa Cl,
IICTOUHNKA IIOCTOSHHOIO HaNpsDKeHUSA (aKKyMyJaTopa) VS5 U Harpy304HOTO
comporurineHnss RY9. MCTOYHHUKOM BHEIIHEIO MOAYJIUPYEMOTO CHUTHaja SBIISAETCS
reiepatop BUY- HaBiI3bIBaHUA, C MOJEJINPOBAHHBIN C IIOMOINBIO MCTOYHHIKA
rapMoHmueckoro konedbanus V2 u peszuctopa R4. B maHHOII cxeMe NpHBEAeH TaKxke
AMIUINTYJHBINT JETEKTOp IpueMHuKa BU-HaBsI3BIBaHUS, CIPOEKTUPOBAHHBLINT Ha
nmuojge D1 (momemms BAIS7GP uz oubnumotexnm generall). Ja pasBsa3ku 1eneit
KOHJICHCATOPHOT'O MHUKpPO(OHA M JETEKTOp IO IEeIU IIOCTOSHHOIO TOKa B CXEMY
BBEJCH KoHjJeHcaTop C2. AMIUINTYAHO-MOAYJIUPYEMBINI CHUTHAJI CHUMAETCS C
COIIPOTURIIEHII Harpy3ku R10.
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Puc. 2 — OnexTpudeckas cxeMa 3aMelleHNs IIpolecca MOIY JIIIUN Ha
KOHJEHCATOPHOM MHUKpOQOHE

YCTaHOBUTH IIapaMeTpPhl 3JIEMEHTOB, KaK YKazaHO Ha puC. 2, I OTJIaJUThL CXEMY
10 paboTOCIIOCOOHOTO COCTOSIHMS, IIOJIyUMB IO OOOMM KaHailaM ocIuiorpada
HCCIIelyEMbIE CUTHAJIBI.

CHATBE 110 IEPBOMY KaHaIy ocI[iuIorpadga u oToOpa3uThk B OTUETE BPEMEHHYIO
amarpaMMy W CIIEKTP PpEUYEBOIO  CHTHala, BBICTYIIAIOIIETO B KaudeCTBE
NH(OPMAIIIOHHOT'O MOAYJIHPYIOIEro CUrHaia.

[IogKIFOUNTE KO BTOPOMY BXOAY OcCIlIUUIOrpada BEIXOJ I'eHepaTopa V2, CHATH
I O0TOOpa3uTb B OTYETE€ BPEMEHHYIO JHarpaMMy MOAYJIMPYEMOro CHTHala,
SIBIISTEOIIETOCS IIEPEHOCUNKOM MH(QOpMaIH.

[logkmounTs BTOPOM BXOJ oOcCHUIUIOTpada K TOJIOKUTEILHOMY BXOJY
koHaeHcaTopa CIl, cHATL U O0TOOpazuTL B OTYETE BPEMEHHYIO JHarpamMmy
aJIINTUBHOI CMECU CUTHAJIOB Ha BXoJe KoHAeHcaTopa Cl.

[oaxarQuuTh, BLopoil BXo ocrmiorpada k BeIXoay kouaeHncaropa Cl, CHSTE
HDTD6paﬁilffﬁmtﬁH(ﬁﬁ'{fé%bﬁpEMEHegm auarpaMMy CHUTHajla ¢ BBIXOJla KOHJIEHCAaTopa

IlogxIrounTs BTOpOI BXOJ ocluiorpada K BEIXoAy amoja D1 (gerekTopa
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npueMHnka BU-HaBsI3pIBaHN ), CHATE U OTOOPA3UTh B OTUETE BPEMEHHYIO
aarpaMmy aMILUIATYIHO-MOAYJINPOBAaHHOTO CUTHAJIA.

0 llony4urh CHEKTP aMIUINTYIHO-MOJIYJINPOBAHHOTO CHrHama. J[ig sToro B
Dypbe-aHaIn3aTope yCTaHOBUTL OCHOBHYEIO HacTOTYy — | kI I, KOJIMMUECTBO rapMOHUK
— 100 m zamycTuth cuMyJsITop. OTOOPa3UTh IIOJIYyYSHHBI I CIIEKTP B OTUET.

1 CpenaTbk BBIBOJIBEI IIO pe3yJIbTaTaM IIPOJIeJIaHHOH paboThl. KpaTko omuncan

BCC []I’)HBHT-IECKHE IIPONOCCChI MOAYJIAIINII BHCIHTHCI'O HCCYIICI'O CHUI'HAJld, CO3aBdaCMOI'O
I'CHCPATOPOM Bq—HaBHBBIEaHHH:, IiH(prMElL[IiDHHBIM dKYCTHHYCCKHM CHI'HAJIOM.

1.0 MoaempoBaHNe M HCC/Ie0BaHHe IIPMHINIIOB IeliCTBUA

CpcACTB BBICOKOYIACTOTHOI'O HABH3bIBAHIH

KpaTkne TeopeTHuecKHe WIH CIIPABOYHO-UHG 0 pMaLIHOHHbIE MATEPHAJIbI

J11s1 ceema nHQpOpMaIIN UCIIOJBL3YeTCs BEICOKOYACTOTHOE HaBI3bIBaHUE. [1of
BUY HapBI3pIBAaHMEM IMOHHMAETCS CIOCOO momydeHusa MHGOpMAIH, IPpH KOTOPOM B
TeJle(OHHYIO JIMHHKO B CTOPOHY IIpOCIyIIHBaeMoro TenedoHa IOJAKOT OT
crenuajibHoro reHeparopa BY komebanmsa (puc. 3). OTu konebaHMSA 3a CUET
HEJIINHEIHBIX SJIEMEHTOB TEJI€(OHHOrO allapaTa B3alMOJCHCTBYIOT C PEUYEBBIMU
CUTHaJlJaMi IIpU pazroBope (mogHsaTas TenedoHHas TpyoOka) wm ¢ OJ[C
MIKpo GoHHOTro 3¢ ¢dekTa 3BOHKa (MOJIOkKeHHas TpyOka). 3BykoBoil m BY curhabl
00pa3yIOT CIIOXKHYIO NOJIMHOMHAILHYIO 3aBICUMOCTD, T.K. HEJIMHEIHOCTE BEITIOJTHSIET
poJib MoayJsiTopa. lloydaeTcsa 4To-TO BpoJe KBaszuTele@OHHOI pagno3akiIagKl, B
KoTopoil reHepaTop BU konebaHMil BEIHECEH, a HEIINHEITHOCTD allllapaTa BBIIIOJIHSIET
POJIL MOYJLITOPA.

Puc. 3 — Peanmsamusga BY HaBs3piBaHIS Ha Telne(OHHBIN ammapar

H3nyueHne MOAYIMPOBAHHOIO CUTHAJIA B CBOOOJHOE IIPOCTPAHCTBO
obecrieunBaeTcs Tejle(OHHBEIM IIHY POM, COSANHIKONIIM MUKPO(QOHHYIO TPYOKY C
TeJe(OHHLIM aIlllapaToM, WM caMUM ammnapatoM. BU HaBI3LIBaAaHUE MOKET
IICIIONIL30BATHCSA 11 Ha TPOMKOTOBOPHUTENIN 1 Ha APYTHUE 3JIE€MEHTRI, 00JIaJar0IIe
MUKpPO (OHHBIM 3 (pdexToM.

Ilpuamun peanmzaiuun BY HapBsa3piBaHud Ha TelnedOHHBIN allllapaT IpU
II0JIOKEHHOII MUKpOTeJIe(pOHHOI TpyOKe mokazaH Ha puc. 4. OTHOCUTEILHO 00IIero
KopITyca (B KaueCTBE KOTOPOTO JIYUIIE HCIIOJIL30BaTh 3E€MIIO, TPy OBl OTOIUIEHNS U T.
II.) Ha oauH IIpoBoJ nmogaroTcsa BU xonedanmsa yactoToii oT 150 k' u BRImIE.

Yepes sieMeHTHl cxXeMBI 1A, gaxke ecnau TpyOka IeXHUT Ha amnnapate, BU
kosteOaHmg HOCTY Ak Ha, MUKpODOH 1 Jjanee, yKe MPOMO/Y INPOBAHHEIE, B JIMHIIO.
'3-I'_=HpI»IEM Hth@pMauHH TIPOMBBOAIUTCA OTHOCHUTEILHO o0Iero KopIiyca depez BTOpOU
'HmeD,u TITHUN. AMHHHT}’,[[HEIH JIeTeKTOp Mo3BoJIsIeT noayuutk HY ormdaroniyro Jyst
oA IBHEMIIEr0 YV CIIEHNA U 3allICU. OIEKTPUYECK He CBSI3aHHbIE, HO OJIN3KO



PAacCIIOJIOKEHHBIE SIIEMEHTEI KOHCTPY KM TA 3a CUET SABIEHUSA UHAYKINU SBJITEOTCS
XOopomunMu npoBogankamu BY xonebanuii.

L o b e o i e o . B 'I'r

F=——————

Puc. 4 — BY Hapg3bIBaHUE OPH IOJIOKEHHOI TpyOKe

JII1 xadyecTBEHHON pabOThl MOJOOHOTO YCTPOIICTBA KEIATENBHO, YTOOEI
nojgkmroueHne BY remepatopa u mpumeM IpoMojyimpoBaHHoro BY konebanus
IIPONCXOJAMUII KaK MOXHO OIIDKe K Teae(OHHOMY aIlapaTry, YTOOBl MH/IYKTUBHOE
BIIISHIIE IIEPBOrO IPOBOJA Ha BTOPOIl OBIJI0 MUHUMANLHBIM. J[JI BEIIIOJITHEHHS 3TOTO
ycioBusa BY xoneOaHMS IOJAIOTCS B JIMHIIO U CHUMAIOTCS TOJILKO SKpaHUPOBaHHEIM
IIPOBOIOM.

Coaep:xaHue J1a0opaTOpHOI padOThI,
BbLIMTOJIHAEMOH CTYJ€eHTAMH B X0/€ 3aHATHA

OnucaHue Jad0paTOpHOTo 000py0BaAHUS:
[I5BM Ha xax[q0ro oOydaromerocs,

IIpOrpaMMHEIN peJgakTop cxemMaTmueckoro MoaenupoBanmns «Electronics
Workbench» (EWB), Bepcus He Hinke 5.12.

3. 3apanue aj1s1 padoThI

o Cozaathk B mporpamme EWB Mojierns mpoiiecca BEICOKOYAaCTOTHOTO
HaBSI3bIBAHUS.

o Mccneporats B niporpamMmme EWB mpoliecc BEICOKOYAaCTOTHOTO
HaBS3bIBAaHUS.
o OgopMHUTE U 3aIIUTUTL OTYET 10 BTOPOI YacTH MpOAelIaHHOI

11abopaTOpPHOIl pabOTHI.

4. Ilopsanok BbITOJIHEHUS PA0OThI

3adanue 2.1. Cozjath B nporpamme EWB Moens npoiiecca
BEICOKOYAaCTOTHOI'O HaBS3BIBaHUA. J[J1 3TOr0 HEOOXOUMO:

CoOpaTh 3NEeKTPUYECKYHO CXEMY 3aMEIECHNS, IIPUBEISHHYIO Ha PIC.

5. JlaHHadg cxema COJIEpXKUT:

reHeparop B U-HaBsI3BIBaHUS, 3aMeElla€MBbIIl T€HEPATOPOM rapMOHUYECKOTO
KoJieOanusa V7;

npueMHUK B U-HaBsI3EIBAHIS, COCTOSAIMUN U3 JeMOAYIIATOpa A2 1
OOKYMEHT NOANMNNCAH

yGImIITEHﬁ}ESEﬁ%‘%‘f@ﬁWUPm OLIEPAIIOHHOM Y CUTIITENIE AR1 n pesucropax R3, R5;
3

Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E —
Bnageneu; meéﬁ&@%@&ﬂ-ﬁ}%&mﬂﬁﬂlﬂﬂ, K OJHOMY IIPOBOJY KOTOPOHM IIOAKJIFOHUCH BU-

I'CHCPATOP, a4 K APYI'OMY IIPOBOAY — IIPHMCMHIIK, IIOTCPH CHI'HAJI4a B JINMHIIII
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NMHITHPYRHOTCA ACIIHNTCIICM HAIIPAMCHITA, BBEIIIOJIHCHHBIM Had PC3HCTOPAX R6 n R?n

TpaHchopMaTopel T1 u T2, ¢ MIOMOIEIO KOTOPHIX UMUTHUPYETCS SBIICHUE
SIIEKTPOMArHUTHOII ~ UHAYKIIUM,  I[O3BOJISIIOINEE  BBICOKOYACTOTHOMY  TOKY
IPEOJI0JIEBATh PazpEIBEI B AJIEKTPUUCCKUX LIEISIX TeneOHHOTO almapara;

aKy CTOSIIEKTPUUECKUI IIpeoOpazoBaTelb Tere(OHHOTO alrrmapara,
HaIllpuMep, MHKpO(GOH MM IIBE30KPUCTAIUI 3BOHKOBOII I[E€INH, CMOJEINPOBAHHBIN C
IIOMOIILIO TPEX MeHEepaTOPOB rapMoHmdeckx konedanuii V1, V4, V6 u aHaIoroBoro
cymmaropa A3,

KITFOY S 1, IMHUTHPYOIINHI HEPEKTFOUATENb TOJIOKEHIS MUKPOTEIIEe(POHHOI
TPy OKI;

HEJIMHEIHBIN 3JIEMEHT, OCYI[ECTRILIOMUNI NHTEPMO/TY JIAIIULO,

[IPEACTARIEHHLIN B BIJAE MOIYIJIsATOpa A2,
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Puc. 5 — CxemorexHnueckas MoJelb Ipolecca BU-HaBA3LIBaHI

YCTaHOBUTH IIapaMeTpPhl 3JIEMEHTORB, KaK YKazaHO Ha pUC. 5, 1 OTJIAJUThL CXEMY
10 paboTOCIIOCOOHOTO COCTOSIHMS, IIOJIyUMB IO OOOMM KaHailaM ocIuiorpada
HCCIIEYEMBIE CUTHAJIBI.

CoxpaHUTEL (palill ¢ CO34aHHOII CXEeMOII.

CresnaTh BBIBOJIBI 110 CXEMOTEXHINUECKOIT MOJIENN IIpollecca BY-HaBA3BLIBaHUA.

3adarnue 2.2. Uccneporatk B mporpamme EWDB mpoliecc BBICOKOYaCTOTHOIO
HaBsI3BIBaHUA. 119 3TOr0 HEOOXOUMO:

OTKpPHITE (paill ¢ CO3JaHHON CXEMOII I 3allyCTHTL €€ HaXKaTUEM Ha
[IEPEKJIFOYATENIE B BEPXHEN [IaHEIN OKHA IIPOTPaMMEI.

CMOAENMNPOBaTL CUTYAIUIO, IIPHU KOTOPON TpyOKa IIOJHATA, Ha)KaB KJIABUIILY
npoOen, Tak YTOOBl KMod S1 OBl pa3zoMKHYT. B sToM ciyuae B TelneOHHOM
aIrapaTe pa3MBIKaeTCs 3BOHKOBAS LIENh U K TeJIe(OHHON JINHUNI IIOAKIIFOYAETC 1eThb
MHIKpOTeIePOHHOII TpyOkn. OILEHUTHL BO3MOXKHOCTHL BU-HaBsS3BIBaHUA B 3TOM
cJIydae.

CMOAENMNPOBaTL CUTYAIINIO, IIPH KOTOPOIl TpyOKa MOJIOKEHA, HaXKaB KJIaBUIIIY

mpoben, TARGTOOEK e S1 OFLT 3aMKHYT. B 5TOM clly4ae Ienb MUKpPOTee(hOHHO
CorTPYOKHCOTRIIFOUASTCS 0T JIIMHNNIL %A K Hell IoJKmouaeTcs 3BOHKOBAS IEIb.
inaneneu i ;-. WXOBA T ThHH At )

d AlEECAHODOBH:

1k Ohm 10 k Qhm —



[TogkmrounTek 1-11 kaHan ocHwuiorpada K BBIXOAY aKyCTO3JIEKTPHUIECKOro
IIpeoOpazoBaTelsd, CHATL U OTOOpa3UTh B OTUETE BPEMEHHYIO JUarpaMMy H CIIEKTP
aKy CTUYECKOro CUTrHala.

IlogkmrounB 2-I1 KaHan ocipuuiorpadga K BEIXOAY TIeHeparopa BY-
HaBI3BIBAHUSA, CHATH U OTOOpazHThL B OTUETE OCHUIUIOTPaMMy BEICOKOUACTOTHOTO
CHUTHAaA.

ITogxmounr 2-i1 kaHaJl ocHWLIorpada kK BXOAY «Y» HEJIMHEIHOIO 3JIEMEHTa
Al tenedonHOrO anmapara, yOEQUTCI B TOM, UTO BEICOKOYACTOTHBII CUTHAII ITIONAJI B
TeJle(OHHLINI amIapar, HECMOTPSI Ha TO, 4YTO K JIMHUM IIOAKIFOUEHa TOJBKO
3BOHKOBA: IIEIIb.

[TogxmrounB 2-i1 KaHaI ocIjiurIorpada K BBEIXOAY HEJIHMHEIHOro snemeHTa Al
Telle()OHHOIO aIrmapaTa, CHATh I OTOOpaszuTh B OTCUETE OCIIWLIOIpaMMy M CIEKT]
AMIUINTY JHO-MOY JINPOBAHHOI'O CUTHAJIA.

IlogxmrounB 1-i1 u 2-1 kaHan ociuiorpada k BxogaM X 1 Y IeMOJIYIISITOpa
A2 npuemHuka BU-HaBsA3BEIBaHUS, CHATE U OTOOPA3UTh B OTCUETE OCIIUIUIOIPAMMEBI U
CIIEKTpa BXOJHLIX CUTHAJIOB.

Ilogxkmoune 2-i kaHan ocipuniorpada K BEIXOAY JAeMoayJiiaTopa A2
npueMHNKa BUY-HaBSI3bIBaHUS, CHATH M OTOOpazHThL B OTCUETE OCI[IIUIOrpaMMy U
CIIEKTP MPOJIEMOIYINPOBAHHOTO cUrHana. CpaBHUTL €0 ¢ NCXOAHBIM aKyCTUUECKUM
CUTHAJIOM, TMOJKJIFOYMB JUIS HSToro 1-i kaHan ocruuiorpadga K  BBIXOIY
aKy CTO3JIEKTpUYECKOoro mmpeodpazoBaTerrt A3.

[Togxmroune 2-i kaHal ociwuiorpada k Beixoay ycunureiasd AR1 mpueMmHmka
BU-HapgI3bIBaHUS, CHITB M OTOOpa3uTb B OTCUETE  OCLIJIIOIpaMMYy
[IPOJIEMOJY INPOBAHHOTO cuUrHajia. CpaBHUTh €ro ¢ HUCXOJHBIM aKyCTUYECKUM
CUTHAJIOM.

CpaenaiiTe BEIBOABI O IIPOAEIaHHON paboTe, B TOM YIHCIIE, IIPEI0KIB CII0COOLI

3alUTE OT BY-HaBsI3pIBaHUA.

3adanue 2.3. Odpopmums u 3auiumums omuem no
NpooelanHoi 1a0 opamopHoi pabome.

Crnucox JquTepaTypbl, peKOMeHIYEMOI /151 CAMOCTOATEJILHOI padoThI:

Janner A.ll, Illenymanor A.A., MemepsakoB P.B. u ap. TexHuueckue
CpeJCTBa U METOJLI 3alllUTHI NHpOpMaIuu: Yded. mocobue A CTyAEeHTOB BY3O0B.
llog pen. 3annera A1l u IllenynmanoBa A A.. M3a. 4-e ucnop. u gom. M.: I'opsuas
nuHnga- l'enexkom, 2009. — 616 c.

Topoknn A A. MHX)XeHEepHO-TeXHUYECKas 3aliuTa HHPOPMAIIH: YUeOHOe
rmocoone. — M.: «I'emumoc APB», 2005. — 960 c.

XopeB A A. Texandeckas 3amura HHopmanuy: Y4ued. nmocodue Aisd
CTYAeHTOB By30B. B 3-x T. M.: HIII| «Ananuruka», 2010. — 436 c.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JIABOPATOPHbBIE PABOTbI N2 4-6.

NUMNoB NMNOCTPOEHNA U PABOTbI CPEACTB 3KPAHUPOBAHUA, PUJIBTPALIMUA UHPOPMALIMOHHbIX
CU ANA SHEPTETUYECKOI' O CKPbITUA TNSMUH.

Bpemsa — 6 yacoB.

YYUHEBHbBIE BOIIPOCHDI:

MoaeavpoBaHHe M HCCJIeA0BaHHE MPHHLIMIIOB PadO0ThI CPE/ICTB
sxpaHupoBaHus 11D MITH.

MoaeavpoBaHHe U HCCJIeA0BaHHE MPHUHLIMIIOB MOCTPOEHUS H Pa0d0ThI
cpeACTB (PUJIbLTPALIMH HH(OPMALIMOHHBIX CUTHAJIOB.

Mojge/mipoBaHHe W HCCJIeJOBAHHE TPHHIIUIIOB IOCTPOEHHS M PadOThI

CpeJACTB reHepaliM IyMa AJisl SHepreTudeckoro ckpoitusa 11D MIH.

COJIEP)KAHUE JJABOPATOPHOI PABOTBI

BOI1IPOCLI, 1HHOJIJIEXKAITIWE NMCCJIE/10 BAHUTIO

MO,I[E.]]H]]OBHHHE H HCCJ/ICA0BAHME IIPDHHIIMIIOB pﬂﬁOTBI CpeactiB

skpanupoBanusa 119 MU H

RpﬂTHlxIE TCOPETHUCCKHEC HJIH Cﬂpi:lEﬂ‘lHﬂ'—I#IH(l)ﬂpI\-'lﬂl_[lxIﬂHHblE MATCPpHAJIbI

I100 3xkpanuposanuem 6 obuiem ciyuae nOHUMAemcsa Kak 3aljuTa IpHOOpOB
OT BO3JICICTBUS BHENIHUX IIOJICH, Tak I JIOKAJIM3alllsd M3JIydeHMsS KaKHX-JInoo
CPEJCTRB, IPEILITCTRYIOIAS IPOSIBIICHUIO STUX N3IIYUEHUII B OKPYIKAIOIIEell Cpejie.

O PexTUBHOCTL SKpaHUPOBAHUSA OIPEIAEIISIETCS CTEIeHBIO OCIalIeHN:
COCTaBILIFOIINX IIOJIS (RJIEKTPUUECKON MIN MAarHUTHOI). OHa OIpeessaeTcs Kak
OTHOIIEHNE MJENCTBYIOIUX 3HAUCHUIl HAIIPSKEHHOCTH IIOJIEll B JAaHHOM TOUKE
[IPOCTPAHCTBA IIPM OTCYTCTBUM M HaINYNM 5SKpaHa, lak KakK OTHOIIEHUE STUX
BEJINYITH ﬂmﬁm@%ﬁ;mﬁﬂﬂbmnx 3HaueHNII, TO y,ucrﬁHee [I0JIL30BATHLCA

<]l
CerfiOPap HPMITECKUN AIPEACTABIeHIEM 3 (PEKTIUBHOCTY 3KpaHIPOBAHUA:



Fig Hp

Kg = 20lg—,dB Kg = 20ig—,dE
E," H,’ (1)
rae Kp— xosddunment ocnabaenns (3xpaHUpOBaHI) IO 3IIEKTpIUecKoil
cocrapiritoeil, A xo3ddunnenT ocnadneHns (3kpaHUpOBaHNs) 10 MATHUTHOI
cocrapmrromeit, — PolHo)-  manpsokennocTs  smexTpmueckoit  (MArHHTHOIN)

COCTABJLIIOIIEN IIOJII B OTCY TCTBUM SKpaHa, Ei(H)- HAIPsKEHHOCTD 3JIEKTPUUECKOIT
(MAarHUTHOI1) COCTaBJLAIONIIENl IIONId MpM HAJIMYHM 5SKpaHa B TOH JKE TOUKE
IIPOCTPAHCTRA.

Teoperudeckoe pelIeHne 3aJ1aun SKpaHUPOBaAHUS Upe3BLEIYATHO
3aTPYAHUTEIILHO, IIOATOMY B 3aBHCHUMOCTH OT THIIAa pellaeMoil  3ajadu
IpeACTaBIACTCI YJAOOHBIM pPacCMaTpPHBATh OM0€bHble 6UO0bl 3KPAHUPOBAHUS:
AIIEKTPUUECKOe, MarHUTOCTAaTHUeCKoe U AJIeKTpoMarHuTHoe. llocrenHee SBIAETCH
HanOoJiee OOmMUM M YacTO INPHMEHSEMBIM, TaK Kak B OOJILIINHCTBE CIIYYacB
SKpaHHPOBAHUS IIPUXOJUTCS HMETh JIeJI0 JHNO0 ¢ MepeMEHHBIMHI, JHOO C
QITYKTY UPYIOIUMU U PEXKE — AEHCTBUTEILHO CO CTATHUECKUMHU IOJISIMI.

[’ maBHEIM ~ (aKTOpPOM, OIPEACILIOININM KaueCTBO  AKpaHa, SABJLIEOTCS
paauopu3MUecKie CBOIICTBA MaTepuajia M KOHCTPYKIIMOHHBIE OCOOEHHOCTHU. ITO
Mo3BOJIsIeT MHOpu  pacueTe »GEPEKTHBHOCTH 5KpaHa B PEalbHBIX  YCIOBILIX
[I0JIb30BAaThLCS HauOoJiee IMPOCTHIM €ro IpeAcTaBlICeHHEM: cdepa, IIITHAD,
IJIOCKOTIapalUIeIbHBI I JIMCT U T. II.

OKpaHUpPOBAaHUE C XOPOIINM KOHTAaKTOM [EeJlacTcsd MEOHOU CETKON I

(bDJ’[EFDﬁ IIO BCCM CTCHaM, IIOTOJIKY M IIOJIy, OKH4 3daKPBIBAKOT aJIKOMHIHHNCBEBEIMII
AKAJIFO3AMIL. HpHHL{HH ﬂﬂﬁCTEHH SKPaHHPOBAHIIA IIPCACTABIICH Ha PHC. 1.

IKpaH

Puc. 1 — lIpuniun geiicTBusA s3kpaHupoBaHNs ncTouHnka S MK

bes skpana nadopmainug u3 Touku A oT curHana U: niepegaBajiack B TOUKy B
yepes Hapa:mTHy}D eMKOCTb (Chr, a CHTHaJLI OT IIepeJaTunka H3JIy4dalliich B

IIPOCTPAHCTEBO. I _HaIHIIIT 3KPpdaHa CHUI'HAJI C TOYKHUI A HCPCEC3 C» 3aMbIKaeTCcs Ha
,D,DI{'.'!"MEH NOArNnCAH

JKpPaH, C ﬁ%ﬁ'@,&ﬁﬂﬂlﬂﬂﬁﬁ"b‘@ﬁ?Haﬂ TAKXKC 3daMbIKACTCA Hd SKPaH. BtbthKT N3JIYVHCHIIA 34
CEpTHd}HHaT "2C0000043E9ABBBY52205E 7BA500060000043E

sn-HRCACIRENQMEIHe HULL cHIIzKaeTca B 10 — 1000 pas.

Taxum DﬁpﬂBDM: B MCCTO HaAXOXX/ICHIIA aI'CHTA HH(I)GPMHLIHH HC IIOCTYIIACT.
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HpH HCBO3MOHOCTIH IHMCIIOJIb30BAHITA 3SKPAHHUPYHROIIMX HGpOﬁDB HanooJee
Ba HEBIC HH(IJDPMELL[HDHHBIE CHI'HAJIBI IHICPCHAAROTCA C HCIIOJIB30BAHIIEM
SKPaHHNPOBaHHBIX IIPOBO/JOB.

Ilo0asneHue emMKoCmMHbIX NAPA3ZUMHBLX C8A3 el

EMKOCTHasT IapazuTHas CBI3b MeXJY JBYMS SJIEKTPUUECKUMU HEISIMU
BO3HHKAET uepe’ OIMIDKHEe HSJIeKTpUUecKoe IIone. /[ CHUMCeHUs napa3umuoil
EMKOCMU MeHCOY INEeKMPUUECKUMU UenAMU 8600UMCS MOKONPOBOOAUUIL IKPAH,
CO€UHEHHEBIII ¢ OOMUM IIPOBOJIOM H 3aMBIKAOIIMII Ha OOIUI HpoBOJ OOJIBLIIYIO
YaCTb YJIEKTPUUECK X CUIOBBLIX JIMHUII.

BregeHneMm skpaHa, IMEIOIIETO COIPOTHURICHIIE, PaBHOE HYIFO OTHOCHUTEILHO
o0IIero MpoRrojia, TEOPETUUECKN HaBOAKY MOKHO CHU3UTL JI0 HyJId. IIpakTuuecku xe
BCerJa I3-3a HaINMYMI IPOBOJHHUKOB ¢ TEXHOJOTMYECKUX OTBEPCTHII 1
BO3HHKHOBEHUSI KpaeBHIX 3(PPeKTOB MMeeTcsl ocTaTOuHOe OJIIDKHEE SIEeKTPHUECKOe
[I0JIE U, CJIEJOBATEILHO, OCTATOUHAST EMKOCTD.

Ilpu 3xpaHuposaHuu 31eKmpUUecKozo Nojisl OYeHb 8AXHCHO CO3JaTh HI3ZKOE
CONIPOTHURJIIEHNE 5KpaHa OTHOCHUTEJILHO Kopmyca (obOmiero mpoBoja). llosBreHue
IFO00T0 COINPOTHURICHHS, OCOO€HHO HMHAYKTUBHOTO, B I[€IIN COECAMHEHUS SKpaHa C
OOIUM HPOBOAOM co37aeT 3(PpPeKxT mapasuTHON CRI3U uepe3 IIOCTOPOHHMII IMPOBOJ,
[IOSTOMY BC€ METaJIIMUECKUE SI€MEHTHI KOHCTPYKIINHI BCEr/Ja JOIIKHBI TIIATEIILHO
COEIUHATLCS MEKAY co00Il 11 ¢ 0OIUM IIPOBOJOM.

Ilo0asneHue UHOYKMUBHBIX NAPAZUMHbBLX C8A3ell

IIapasuTHas MHIYKTUBHAS CBS3b BO3HUKAET MEXAY JABYMS SJIEKTPUUECKUMU
IeIsIMU depes’ OnmikHee MarHuTHoe Iojie. JUIsd CHIDKEHNS BeIMYUHLI MarHUTHBIX
IOJICl IHCIOJIB3VIOT 084 6U0A IKPAHUPOBAHUA. MAZHUMOCMAMUYECKoe U
OUHaAMUYecKoe.

Macnumocmamuueckoe IKPDAHUPOBAHUE I SKpaHUpOBaHNE
IIyHTUPOBAHMEM MACHAUTHOIO MOJS OCHOBAHO Ha MOPUMEHEHUH SKpaHOB H3
(beppOMAarHUTHEIX ~MAaTEPHAIOB C  OONIBIIOI  MACHUTHOII  IIPOHUIAEMOCTEIO.
OdpexTUBHOCTL SKpPaHHUPOBAHNIS CHUXKACTCSI NPH HAJIMUNU B KOHCTPYKI[MU 3KpaHa
CTHIKOB I INBOB, WJAYIINX IIOINE€PEeK JIMHMII MAarHUTHOrO IIOJISI U CHIDKAIONIIIX
s(pdekTHBHOE 3HAUSHHE MATHUTHOIl  IpOHMUIl[aeMOCTH 5SKpaHa. CyIIHOCTh
OUHAMUYECKO20 IKPAHUPOBAHUA 3AKIIIOUAETCSI B TOM, YTO INEPEMEHHOE€ MAarHUTHOE
I1oJjIe OocJIabJsieTcsl MO Mepe IPOHHKHOBEHUS B METaJUl, TaK KaK BHYTPEHHUE CIIOU
SKPAHUPYIOTCSI BUXPEBLEIMH TOKaMM, BO3HHKAIOIIIMU B CJIOSX, PaCIIONIOXKEHHBIX
Onuke K OBEPXHOCTIL

IKpaHuposarHue npoeooos u Kamyuiek UHOYKmMuUEHOCmu

IIpn sKkpaHHpPOBAHNN peabHBIX SI€MEHTOB, HaIpuMep TpaHChOpPMaTOpPOR,
KaTyIIeK MHAYKTHBHOCTHU, IIPOBOJOB U T. M., OOBIUHO TpedyeTcs OJHOBPEMEHHOE
SKpaHUPOBAHUE OT BJISKTPUUECKUX U MAaTHUTHBIX IOJIEH.

HELHJ’E;D DOFMIAHTY, KdK OT 3JICKTPHHCCKOI'O, TaK 11 OT MAI'HHUTHOI'O [10JIel
SNEKTPOHHOW NOAMNWCLKO

CoRDECTICEIIBAET EEPOPMALIEOEHAIC JINHIN CBA3M THIIA SKPaHHPOBAHHOIO OHQIIIApA,
PR PUIEPE {TPEX CRPYHEHHLIX BMecTe IIPOBOOB, I3 KOTOPBIX OZUH HCIIONb3YETCS B

KAa4dcCTBC JJICKTPDITUCCKOI'O BKpaHE’L): TPHAKCHAJIBHOI'O Haﬁﬂﬂﬂ (HBDHHPDBHHHOFD
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KOaKCHaJILHOIO kabOesrd, IIOMEI[EHHOI0 B SJIEKTPUUECKUN 3KpaH), 3KPaHHPOBAHHOIO
IJTIOCKOro Kkalessd (IUIOCKOIO MHOTONPOBOJHOro Kadens, MOKPEITONO € OJHOI MU
00eux cTopoH MeaHOIl ¢onbroii). YToOk YMEHBIIUTL YpoReHb IIOMM, HEeoOXoa1IMO
OCOOEHHO THIATENILHO BBIMNOIHATE COEAHMHEHNE OO0O0JIOUKN IpoBoJa (PKpaHa) C
KOPITyCOM aIlllapaTypkl. OKPaHHPOBaHHLIE IIPOBOJA I KaOEIN CIEAyeT IPUMEHATL B
OCHOBHOM /JIJISI COEAMHEHNS OTACILHBIX OJIOKOB U y3JIOB ApYT ¢ Apyrom. KabenbHbIe
SKpaHbl BBHIIOJIHIIOTCSA B (opMe IIWIMHApa M3 CIUIOIIHBIX OOO0JIOYEK, B BHJE
CIIIpaIbHO HaMOTAaHHOIT Ha Kadelb IUIOCKOM JIEeHThl UM B BUJAE OIUIETKH M3 TOHKOII
IIPOBOJIOKHN. DKpaHbl OJHOCJIONHBIE M MHOTOCIIOIHBIE. Marepuan: CBHHEL], CTallb,
MEIb, aJTIOMIHUII IUIN X COUETaHIUE.

JUJI1 MOJIHOTO »KpaHUPOBAHHUS IIPOBOJOB OT HSJISKTPHUECKUX U MarHHTHBIX
I10JIeH HeOOXOAUMO JJOOHBATHLCS, YTOORI BECh OOpAaTHEBIN TOK IIPOTEKAII II0 SKpaHy, T.
yTOOBI TOKH, IPOTEKAIOI[UE MO SKpaHUPyeMOMY IIPOBOJY M SKpaHY, OBUIN paBHEI
Mexkay coboil (puc. 2, a). J[J1s 3Toro HEoOXOAUMO BEIBOJBI I'€HEpaTopa M Harpy3Ku
[IOJIKJIFOYAaThL K IIPOBOJY U DKpaHY HEIIOCPEIACTBEHHO 0€3 IPOMEKYTOUHBIX
IIPOBOJHHIKOB, a COEANHEHUE C KOPIIyCOM IIPOM3BOAUTH B OJHON TOUKE, JIYUIIE CO
CTOPOHEBI IIpIEeMHNKA CUTHAaIA.

A A S T —. _e).____

C )..u . H Ry

al

i)

Puc. 2 — llonnoe SKPaHHPOBAHHUIC IIPOBOJJa OT SJICKTPHHCCKIIX 11 MAI'HHTHBIX

moyeil (a), 3KpaHUpOBaHUE MPOBOJA OT AJIEKTpUUECKUX moneil (0), s3KpaHIpOBaHUE
11

3aMBIKaHIE YacTH 3KpaHa IIPoBo/ia Ha KopImyc (B)

[Ipn mogkIroueHNN OOIIEro IIPOoBOJA I'eHepaTopa K KOPIyCy, a He K dKpaHy
(puc. 2, 0) moJay4yaeTcs SKpaHHpPOBAHHNE TOJILKO OT SIEKTPUUYECKHUX IIOJIEH, IIpu

OTCY TCTBIEHE ot Hodalit oo KpaHa ¢ OOIUM IIPOBOJOM HIKAKOTO SKPaHHPYIONMETrO
E:MEHﬁﬂﬁ%Sﬁ@%ﬁﬁﬁ%ﬁﬂwﬂﬁ%ﬁmI{aHHH SKpaHa Ha Kopmyc (puc. 2, B) HapyIIaercs

llleGayxoea TaTeAHa AnekcaHgpo

MAI'HITHOC SKPAaHHPOBAHHC HA4CTIH IIPOBO /4, PACIIOJIONKCHHOI'O MCH Y TOUKOII
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3daMBIKAaHIA S9KPdHd Ha KOPIIYC I HﬂI‘p}’BHGﬁ. B sTom CJIyHac JOBOJILHO HA4CTO
HHﬁHIﬂﬂHﬂTGH: HTO IIPpH OTKJIFOHCHIIN COCANHCHIIA SKPaHa OKOJIO HAI'PY3KIH YPOBCHDb

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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HaBOJOK CHMXKaeTcd. Eciam »To fABjIeHHe HAOIIOJaeTcs, HEOOXOJMMO HANUTH W
yCTPaHUTL 3aMbIKaHIE 3KpaHa Ha KOPIIyC.

Ha BBRICOKHMX YacTOTaxX mH3-3a IIOBEPXHOCTHOro »@dekTa oOpaTHBEIM TOK
[IPOTEKAET B OCHOBHOM II0 BHYTPEHHEHN IIOBEPXHOCTHU 3KpaHa, [IOATOMY Ha 4acTOTax
oomee 10 MI'11 2aMBIKaHME 5KpaHOB Ha KOPIIyC HE CHIDKAaeT 3(QPQPEeKTUBHOCTU

SKPaHHPOBAaHUS. OKPaHHUPOBATLCI MOTYT HE TOJILKO OT/IEJIbHBEIE OJIOKH aIllapaTyphl 1
X COEAUHUTEIILHLIE JINHUY, HO U IIOMEIECHHS B I[EJIOM.

CG,E[EPEEIHI*IE l’lpﬂﬁTlﬁlllECHﬂﬁ pﬂﬁﬂTbl, BbLINTOJIHSIEMOH CTYACHTaMH

0.0 OnucaHue Ja00PATOPHOT0 000PYA0BAHUSL:
II3BM ¢ nporpamMMHBEIM pefgakTopoM «Electronics Workbenchy.

0.0.0 TpeboraHus 0e30MacHOCTH NPH BLINOJHEHHH Pad0ThI AHAJIOT MY HbL

0.0.1 3apanHue Qs padoThI

C IIOMOIIBIO  5KBHBAJICHTHBIX  CXCM  3dMCIICHIA  IIPOBCCTI  HMCCIICOOBAHINIC

IIPHHIHNIIOB SKPAHHPOBAHIIA HMCTOHHIKOB 3SJICKTPOMAI'HIITHOI'O  HM3JIYHCHIIA,
AJICKTPHHCCKHX H MAI'HHTHBIX IIOJICII.

CocTaBUTBb OTUYET O HpDﬂEHaHHGﬁ pa6mTe B COOTBETCTBHI C TpE6GEaHHHM]}L
HN3JI0KCEHHBIMIT B OIINCAHIINA paﬁﬂTBI.

0.0.0 ITopsinok BLITOJHEHHS PA0OThI

4.1. 3anycTtuTth MoAaenupyromyro nporpammy EWBS. HaOpate u oTiIaguTrh
CXEMYy, IIPEJACTABIIEHHYIO Ha PIUC. 3, C YKa3aHHLIMHI Ha CXeMe MapaMeTrpaMu. J[aHHON
CXEMOU MOJAEIIUPYETCS 3JIEKTPOMArHNTHOE M3JIyUCHHUE, CO3JaBacMO€ MCTOUYHUKOM,

IIOMCIICHHBEIM B 5KpPdH B COOTBCTCTBIH C PIIC. 1:, IIPUBCJACHHEBEIM B TEDpETHT-IECKGﬁ
HacCTII.

"F;J o
)

I e g
g T my Ul MHZIO Deqg
l\\! R> R+
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Puc. 3 — MG,I[EHHP}"&MELH JKBHBAJICHTHAA CXCMd 5KPAHHPOBAHITA NCTOYHIIKA
JJICKTPOMAI'HUTHOI'O M3JIYHCHITA

MEHT NnoanncaH

4.2 5nildprHOTRIFOMEHHOM IepekirouaTene mo 1-My KaHay ocIuyuiorpada
........... E“ \BBBO952205E7BAS

B npc::H:aBeeTH H3MEPEHIIE, HaﬁpH}KEHIIH curHana OMMHM B Touke A, a mo 2-My KaHaIy —

HanpspkeHne curaana OMHM B Touke B. OToOpa3uThk B OTUETE SMIOPEI HAIPKEHUS
Nencteutenexd: ¢ 19.08.2022 no 19.08.2023



curdasgoB U4 u Us JJICKTPOMATI'HUTHOI'O HM3JIYHCHITA.

43 PaccuuraTth koadduiuesT  3pPekTHBHOCTU SKpaHUPOBaHUS
(koadpurneHT ocnadbaeHns) A1 ClIydas HE3a3eMJIEHHOIO SKpaHa.

44 Ilpn BxIIOUEHHOM IIepeKrodaTeyie Mo 1-My KaHaly ocluiorpada
[IPON3BECTH N3MEpPEeHNEe HalpskeHns curHaiia DM B Touke A, a mo 2-My KaHalIy —
HanpspkeHne curiaia OMMUM B Touke B . OToOpazUTh B OTUETE SIIOPEI HAIIPSIAKECHUS
curHanoB U4 u Up 3I€KTPOMAarHUTHOTO H3JTy USHII.

4.5 Paccunrath koadpuiuesT  3pPekTHBHOCTU SKpaHUPOBaHU
(koadurmeHT ocnadbaeHns) A1 clIydas 3a3eMJICHHOTO SKpaHa.

4.6. Coenathk BBIBOJBI 00 3()(pEKTUBHOCTHU SKPaHIPOBAHI.

4.7. HabpaTh u OTIaJUTL CXeMy, HPeJCTaRICHHYIO Ha puc. 4, ¢ yKazaHHBIMU
Ha CXEeMe IapaMeTpaMu. JlaHHOU CXEMOIl MOJEIUPYETCS IIPUMEP SKpaHUPOBAHNUA
IIPOBOJA, MpEeACTaBJICHHBIII Ha pHC. 2, O), TO €CTh OCYIIECTBIIIETCS 3KpaHUPOBAHIE
TOJIBKO SJIEKTPUUECKOro IoJid. B »ToM ciydyae MexAy IIPOBOJAOM M BKpaHOM
BO3HUKAET Mapa3nUTHas NHIY KTUBHAS CBS3b.
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Puc. 4 — Moaenupyemas 5KBIBaJIEHTHAs CXE€Ma 3JIEKTPUUECKOTO
SKpaHUPOBAHUS IIPOBO/IA

4.8. Ilpu OTKIIOUEHHOM MEpeKmodaTene IIo |- My KaHaly ocIuiorpada
[IPON3BECTH M3MepeHne HanpskeHusd Ue 3JIEKTPUYECKOrO TOKa B MPOBOJHHKE, a IIO
2-My KaHaJly — HalpspkeHne HaBogku Uns Ha skpaHe IpoBojia. OToOpa3uThk B OTUETE
SIFOPBI HapsKeHns curaanoB Ue u UHo.

4.09. Paccuurarts KoadppurueHT  3GEPEKTUBHOCTU  SKPaHUPOBaHI
(koadpurneHT ocnadbiaeHns) A1 JaHHOTO BapHaHTa SKpaHUpPOBaHI.

4.10. Ilpu BK/IIOUEHHOM IepeKJmodaTesie mo l- My KaHaloy ociwuiorpada
[IPON3BECTH M3MepeHNe HanpsKeHNsI Ue 3JIEKTPUYECKOrO TOKa B IPOBOJHHKE, a IIO
2-My KaHaIY,wHATPRAXkGHIIe HaBoAKN UHa Ha 5KpaHe mpoBoja. OTOOpasuTh B OTUETE
. DIIOPHL Hﬂﬂﬁﬁ}ﬁéﬁf CcuraanoB Ue u Ums.
snaneren delpliose TarPa S CEITATE KoaduimeHT  A3QP(PEeKTHBHOCTH  SKpPaHHPOBAHUA

(KDBtbd)HL[HEHT ocJ1abJIeHns) AJ1s1 JaHHOIO BapHaHTa SKpaHUpOBaHIS.
' "4.12°Crenath BeIBOALI 00 3 (PeKTIBHOCTHI SKPAHIPOBAHII.



4.13. HaOpaTe 1 OTIaJUTh CXEeMY, IpeJCTaBICHHYIO Ha PUC. 5, ¢ YKa3aHHLIMUI
Ha cXeMe IapaMeTrpaMu. JI[aHHON CXEMOIl MOJIEIIUPYETCS IIPUMEpP SKpaHUPOBAHUSA
IPOBOJA, IIPEJCTABIEHHLINI Ha puC. 2, B). B 3ToM ciydae MexXJIy MOPOBOJOM H
SKpaHOM MOKET BO3HUKHYTh IIapa3UTHasl EMKOCTHAS CBA3b.

- 1;51'

Ee Cn

=]
s |
| ofl =L 71'!
— 1 Ohm

Puc. 5 — Moaenupyemas 5KBUBAJIEHTHAS CX€Ma MAarHUTHOTO

SKPaHHUPOBAHIIA IIPOBO/A

4.14 Ilpu oTkIHOUEHHOM IIepeKirodaTesie Mo 1-My KaHajly oclmuiorpada
[IPON3BECTH M3MepeHne HanpskeHusd Ue 3JIEKTPUYECKOrO TOKa B MPOBOJHHKE, a IIO
2-My KaHaJly — HalpspkeHne HaBogku Uns Ha skpaHe IpoBojia. OToOpa3uThk B OTUETE
SIFOPBI HapsKeHns curaanoB Ue u UHo.

4.15. Paccuurate ko3¢ uiueHT  >PEPEKTHUBHOCTH  SKpaHHUPOBAHIS
(koadpurneHT ocnadbiaeHns) A1 JaHHOTO BapHaHTa SKpaHUpPOBaHI.

4.16. 1lpu BK/IOUEHHOM IepeKJIodaTesie mo l- My KaHamoy ociuiorpada
[IPON3BECTH M3MepeHNe HanpsKeHNsI Ue 3JIEKTPUYECKOrO TOKa B IPOBOJHHKE, a IIO
2-My KaHally — HamOpspkeHne HaBoJkHn Unls Ha skpaHe mpoBoga. OToOpa3UThL B OTUETE
SIFOPBI HanpskeHns curaanoB Ue u UHo.

4.17.  Paccumrath  koa(ddumumenT  A>PpEPEKTUBHOCTH  SKpPaHHUPOBAHU
(koaddurneHT ocaadbiaeHnsd) A1 JaHHOTO BapHaHTa SKpaHUPORaHIL.

4.18. CaoenaThs BEIBOJBI 00 3(p(pEKTUBHOCTHI 3KpaHUpPOBaHMA.

4.19. OcopMUTL OTUET O IIPO/IeIaHHOI paboTe.

1 TpeboBaHUA K OTUETY 0 NMpoaAeIaHHOH JJadopaTOpHOI
padote. B oTueTe NpUBECTU:

3aJlaHlE Ha BLITIOJIHEHUE PaOOTHI,

MOPSIOK IIPOBEACHIS paOOTHL,

HCCIICAYCMEIC IIPHHIINIINAJIEHBIC 3 KBHBAJICHTHEIC CXCMEIL,
OKYMEHT I_I{%%I_Iﬂ[:ﬁ:l

pE3yJibiid Tkl PaCieTioBo
OB IBTATEL NCCITENO BAHITIT — DIIOpLI HATIPSKEHI CUTHAA 1T HABOIKU JUTs
KaxJOil UCCIIEAYEMOI CXEMBI 10 KaxKJoMy KaHainy, nx AYX;
Nerc:CPABHEHHE PACUSPHBIX PE3YIILTATOBR C SKCIIEPIMEHTAMII.



BLIBOJIBI O IIPOACIIAHHOM padoTe.

2 MO,I[E.]]HPOBEIHHE H HCCJIET0OBAHMEC ITPHMHITHMIIOB ITOCTPOCHHA H

pa0oThI cpeacTB GIILTpAIM HHPOPMALMOHHBLIX CHTHAJIOB

KpaTkne TeopeTHYeCKHE WIH CIIPABOYHO-HHG(pOPpMALIIOHHbIE MATEPHUAJIbI

ITomexonogapisgromue (QUILTPEL 00OECIeUNBalOT oOclableHne HeINMHeHBIX
CUTHAJIOB B Pa3HBEIX yYacTKaX 4YacTOTHOrO Jmamna3zoHa. OCHOBHOE 3HaueHUeE
GUILTPOB — IpOIycKaTh O€3 3HAUNTEILHOI'O OCIaONIeHNS CUTHAILI ¢ YacTOTaMH,
exauMi B paboueil mosoce, 1 I04aBJIITh CUTHAJIBL 3a IIPEIeIaMI IOJIOCHI.

DunbTpamusa SABISIETCS OCHOBHEIM I 3(P(EKTHBHEIM CPEICTBOM IIOJABJICHI
(ocrmabneHns) KOHAYKTHBHBIX IIOMeX (HaBOJOK) B IEIEIX SJIEKTPOIIUTAHHS, B
CUTHAIILHBIX IIEILIX HHTepdeiica U Ha MNEYaTHBRIX IUIaTaX, B IPOBOJAX 3a3eMIICHILI.
[Tomexonogapsaromue (GUILTPH MMO3BOILTIOT CHH3UTHL KOHAYKTHUBHBIE IIOMEXH, Kak
OT BHEIIHUX, TaK U OT BHYTPEHHIX UCTOYHUKOB IIOMEX.

COOTBCTCTBIII C PAacCIIOJIOK CHIICM IIOJIOCHI IIPOITY CKaHIIA (bImETpa
OTHOCHUTCIJIbHO IIOJIOCBEI IIOMCXOIIOJAABJICHIIA B YaCTOTHOM CIICKTPC pPa3JIMHaroT
HCTBIPC KJIaccCa ITOMEXOIIOAAaBJIATONIIIIX (]I’)H.HBTPDE: dMIIIINTY JHO-HdCTOTHBIC

xapakTepucTUkn (AUYX) KOTOPBIX ITOKa3aHKI Ha puC. 1:
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Pucynok 1 — AUX nomexonogaBiaromux (pIjIbTPOB
(PIILTPEI HIDKHUX 4acTOT (HU3KkodacTOTHRIE) — OH Y, mporyckaromnime

CUTHAJEI B uana3zoHe 4yacToT oT1 = 0 oz (puc. 1, a);

(PIIIBLTPEI BEPXHIX YacTOT (BEICOKOUACTOTHRIE) — PB Y. mporyckaromine
CUTHAJBI B JUala30He YacToT OT1 o2 = (puc. 1, 0);

II0JIOCOBEIE (ITOIOCHO-MIpoIy ckaromue ) I1D, mpolryckaromiie CUrHalIE B
JFarna3oHe 4acToT OoT 1 o 2 (puc. 1, B);

3arpakJaroIie WIN peXeKTOPHBIE (I0JI0CHO-3aAepkuBaroue) 3D,

IIPOITy CKaFOIIIE CUTHAJIBI B JuarazoHe yacToT oT O 1 m oT 22 go (puc. 1, r).

() 3aBHCHUMOCTHU OT THIIOB AJIEMEHTOB, U3 KOTOPBIX COCTABJIEHBI PIUILTPHI, X
JIEJIT Ha:

[TACCBHBIE PEAKTHUBHELIE, COCTOSIINE M3 3JIeMeHTOB L 11 C;

IIbE303NEKTPUUECKIE, COCTOAINE 13 KBAPIIEBHIX TUIACTIH,

O€3BIHAYKIIMOHHEIE TTACCUBHEIE, COCTOsAIMME 13 351eMeHTOB R 11 C.

Bo3MokHO mnpuMeHeHHne akTUBHEIX RC-(IILTPOB Ha OCHOBE MHIKPOCXEM
(omepalMOHHBEIX YCIINTEJIE). DTO MOXKET OBITh IEJIECO00pazHO B TEX CIyYasx,
Korga ImaccuBHEIE LC-(QUIBTPEL CTAHOBATCS OUEHb I'POMO3IKHMHI IIPU ITOHUKEHIU
JacTOTEI Cpe3a J0 3BYKOBEIX YAacTOT, KOrja Jake IIpU BEIOOPE OTHOCHTEIBLHO MaJloil
emMkocTu (Hampumep, 0,01 mx®) apoccens CTaHOBUTCA HECOM3MEPHMO OOJBIIOTO
pazMepa M Macchl. B akTHUBHOM (QWILTpe OmNepal[MOHHBIN YCIUINTEIbL IIpeoOpasyeT
IMIIEJaHC IToAKIIouaeMoil k Hemy RC -Iienm Tak, 4To yCTPOIMCTBO BEJET ceOs Kak
MH]TY KTUBHOCT.

MeTtoauka pacdera napamMerpoB naccuBHbix HY u BY ¢puiastpos

Jita pmsTpanun MHAGOPMAIIMOHHBIX CUTHAJIOB B BUAE KOHAYKTHURHEIX IIOMEX
MOTYT IIPUMEHATBCSA CUMMETpUYHBIE LC-(QUIBTPE HIDKHHX IUINM BBEICOKHX YacTOT
tumna K (puc. 2 u 3). B ¢uneTrpax 3Toro Tumna npou3BeAEHNUE IIOIHBIX CONPOTHRICHMI
EMKOCTH U UHAYKTUBHOCTH IIPU M3MEHEHUU YaCTOTBI OCTAE€TCI NPUMEPHO
[IOCTOSIHHBIM (113-3a OOpaTHO MPONOPIIHOHAJILHOIO M3MEHEHNSI HX peaKTHBHBIX
COMNPOTHUBRICHHI P M3MEHEHNH YacTOTHI ). Hampumep, €ciu eMKOCTHOE peakKTUBHOE
COIIPOTHURIICHIE CHIIKAETCS IIPU YBEINUEHNUN YaCTOTHI, TO MHAYKTHUBHOE PEAKTUBHOE
COIIPOTHURIICHUE YBEIINUYNBAETCS Ha COOTBETCTBYIOIIYIO BEIINUNHY.

Ha pucynkax 2 m 3 mOpuBeAeHBI cXeMbl THHOBEIX LC-(UILTPOB HIDKHUX U

BEpXHIX dYacToT T-oOpazHoil u II-oOpazHoii cTpykryp. lI-oOpazHbie (QUILTPHI
IPUMEHSIOT IS Y BeIMUSHIS KPYTU3HEBI IepexoqHol oonactn AUX.

Li2 L/2 L
C (/2 Cr2
Bxox ——  Bmmon Bxog —— ——  Bemox
OKYNEHT Uuﬂnmcm * *—e *—o
BNEKTPOHHOW MOANARIo al

Ceptvdomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageneuy; llleGayxoea TaTeAHa ARHQ?}{MK 2 — CHMMET‘thIHI:-IE (];)H.]II:-TPBI HITKHITIX HdCTOT.

a) - T-obpaznnlii, 0) - [[-oOpazHLI
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Pucynok 3 — CuMMeTpUUHbIe (PIIETPHI BEICOKIX YaCTOT:
a) - T-o0pa3suelil, 0) - [I-oO0pa3HbI

HY dunbTpax 3Ha4eHUA NnapameTpoB BbIOUpPAKOTCA Mo cey oMM BblparKeHUaM:
2R
L ;

2 w2 , C ; R YC | (1)
sJ[C w2R

rjge R — axKTHUBHOE HUJII KOMIUIEKCHOE COIIPOTHBIJICHIUIC HAI'PY3KH qJHHI::Tpa; wz=2Fo

— KPYI'OBaAd HaCTOTd CpPEC3d (bHJ'[ETpa; F’2 - nuneiinas uactora cpe3a. ®opmynel (1) MoryT
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MeXOy Kkarymikamun (puc. 1, a) m cymMmapHasg €MKOCcTh I[-oOpazHoro ¢uisTpa

PacCIIpCACIIACTCA IIOPOBHY MCIKAY KOHICHCATOPdAMII (bHJ'[tha (pHC. 1:, 6)
PacuyeTHble ypaBHeHWA ana BY dunbTpa:
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BUY cdunerpaM Takxke NpUCYIe-TO IPEUMY IMIECTBO, YTO JJI IIEPEMEHHOTO TOKA
KOHJIEHCATOPLI 1 KaTyM KU NHAYKTUBHOCTU pabOTaOT MPOTHBOIIOIOKHEIM 00pa3oM.
CnepoBatenbHO, B LC-QUILTPOB BEPXHUX YACTOT IOCIEIOBATEILHEII 3JIEMEHT IIpU
Y BeJIMUCHIAPKMECTOTBVCETITHATIA IMEET OoJle€ HU3KO€ PEaKTHBHOE COIPOTUBIICHUE.

- SNEKTPOHHOW NOAMNWMCLIO
Cepxﬁlﬁﬂﬂzmﬁﬁamﬂ YR HACTIoBEICOKOYACTOTHRIC CHI'HAJIBI, 4 [JIA CHI'HAJIOB HI3KIIX

Bna E-neq:r llleGayxoea TareaHa AnekcaHopoBH

dCTOT € PCAKTHBHO CDEHpDTHEHEHHE BCJIIINKO. HHpHJﬂTEHEI—IEIﬁ JJICMCHT OKAa3BEIBA4ACT
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Y HTUPYIOIIEE BINSHIE Ha CUTHAJBI HI3KNX YacTOT, a JJI BLICOKOYACTOTHBIX
CUTHAJIOB €r0 peaKTUBHOE COIIPOTUBIIEHIE BEJIUKO.
TpeOyemast cymMMapHasa eMKOCTE 1 -00pazHOTro (puiIbTpa pacIpeeIeTCs

IIOPOBHY MCKAY KOHIACHCATOPaMII (bH]’IBTpEI TdaK, HTO KEL}K,I[]'::Iﬁ KOHIACHCATOP HMMCCT

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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€MKOCTh, PaBHYIO YJBOE€HHOMY pacdeTHOMY 3HaueHImo. B II-oOpazHoMm QumibTpe
o0Iasd MHAYKTNBHOCTL PacIpeesIsieTCsl TIOPOBHY MEXKIY OBYMs KaTyIIKaMH Tak, YTO
KaXKJ1ast 13 HIX NMEET NHAYKTHUBHOCTh, PABHYIO YIBOCHHOMY PacueTHOMY 3HAueHMUIO.

Ha puc. 8 npuBelieHBl CXEMBI TUIIOBBIX IIOJIOCHO-3arpaxjaarommx LC-
¢msTpoBR T-00pazHoil u I11-00pazHOll CTPYKTYP.
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PrcyHok 8 — CXEMEI IOJIOCHO-3arpa JaroiX QUILETPOR:
a - [I-oOpasnas, 0 - T-oOpazHas

[IonmocHo-3arpaxkjaromuili = QWILTp o0OIaJaeT TEM MOPEUMYIECTBOM, UTO
[IOCJIEIOBATEIIbHEIE U IlapaJlyIeJIbHBIE PE30HAHCHBIE I[€H HMEIOT pPa3jINyHbIE
XapaKTEPUCTUKN HX IIOJHBIX collpoTuBleHun. llapamnensHaa LC-11enib co3gaeT Ha
PE30HAHCHON YacTOTE€ MaKCHMAaJIbHO OOJILIIIOE COIIPOTHUBRJIEHHE B TO BpeMs, Kak y
[IOCJIENOBATEIILHOI eI OHO MUHNMAJILHO. [Ipu coenqmHeHnn stux JByX LC-nenei
OIIpE/ICJIEHHBEIM 00pa3oM, KaK II0Ka3aHO Ha PHC. 8, MOXKHO CO3JaTh CXEMY IIOJIOCHO-
sarpaxparomiero ¢QwibTpa. IlocnmemoBaTenpHass BeTBb 00IaJa€T MHHUMAILHBEIM
[IOJIHBIM COIIPOTHUBIICHIEM Ha I[€HTpaJbHOII YacToTe TpeOyeMoro auamnazoHa. Ee
[IOJTHOE€ COIIPOTHRJIIEHHE HAUYNHAET YBEJIMUNBATHLCS II0 00€ CTOPOHBI OT YacTOTHI
pe3oHaHca. Ha IleHTpaJlbHOI YacTOTE€ »3Ta BETBb OKa3bIBAET MIYHTHUPYIOIIEE
Bo3jielicTBUE. [lapamnmesrbHas BeTBb Ha IIEHTPAJIbHOII YacTOTE€ MMEET MaKCHMAalIbHOE
CONPOTURJIIEHNE, M OHO YMEHBLIIAETCd II0 00€ CTOPOHBI pE30HAaHCA. JTa BETBb
IPEIIATCTBY €T MPOXOXKICHIIO CHTHAJIOB B JHIAalla30HE YacTOT II0 00€ CTOPOHEI OT
[IEHTPaJIbHOM YaCTOTHI.

Ha PIC. 9 IIPUBCJACHEBEI CXCMbLI THIIOBBEIX IIOJIOCHO-IIPOIIY CKAROIIIX LC-

%EHT NoarnkcAH s
(PIIILTPORs pagioinideld -0Opa3HOIl CTPYKTYD.
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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PucyHok 9 — CXeMBI II0JIOCHO-IIPOITY CKarOMIX (PUIILTPOB:
a - [I-oOpasuas;, 6 - T-oOpazHag

[lomocHo-tiponryckaromuii  (pUILTP oOONMaJaeT TeM MPEUMYIIECTBOM, UTO
[IOCJIEJIOBATEIbHLIE U IIapajlylelIbHBIE PE30HAHCHEIE I€IM HMEIOT pPa3InyHLIe
XapaKTEPUCTUKN HNX IIOJIHBIX CONPOTHURIEHUII, KaK M II0JIOCHO-3arpa’JaroInil
¢uweTp. IlapamnensHas LC-mienk coz3JJa€T Ha PE30HAHCHOII YacTOTE MaKCHMAalbHO
OOIIBLIIIOE CONPOTHRICHUE B TO BpeM:d, KaK Yy IIOCIIEJOBATEILHOI I[€IH OHO
MIHIMaJIbHO. Ha ocHoBe »Tux aByx LC-meneil MOXHO pealn3oBaTh IIOJIOCHO-
npomnyckaromuii  unekTp. IlociaegoBaTenkHas BETBb 001aJa€T Ha I[€HTPaJIbHOI
JacTOTe TpeOyeMOoro AuarazoHa MIHIMAJILHEIM IIOJIHBEIM COIIPOTHBIIEHIEM, KOTOPOE
YBEJIHMUNBAETCSI II0 OO€ CTOPOHBEI OT YaCTOTHI PE30HAaHCA. OTa BETBb OKAa3LIBAET
IIYHTUPYIOIIEE BO3JACICTBUE HAa CUTHAJBI C 4YacTOTAMM BHIIE M HIDKE I[E€HTpa
3aJaHHOM IIOJIOCHL. BeneAacTBHE 3TOro kKak MOCIEAOBATElbHASA, TaKk U IlapallielIbHasd
BETBb 0OECIIEUNBAIOT IPOXOXKACHIE CUTHAIIOB B AUAalla30HE YacTOT, JIeKaIleM I10 00e
CTOPOHEI OT 3aJIaHHOM IIEHTPAaJIbHON YaCTOTHI.

METU,E[HHH pacucTa 1napamMcerTpoB ITaCCHBHbLIX IMOJIOCOBBIX H

peKReKTOPHLIX (PUILTPOB
JI711 pacyeTa mapaMeTpOB PEKEKTOPHBIX (3arpax/aromux) QuIbTPpoR 00enx
CTPYKTYP MOKHO BOCIIOJIE30BAaTLCS CIESAYIOMUMU (POPpMYJIAMU:
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JI111 pacdeTa mapaMeTpOB IIOJIOCOBEIX (PIILTPOB 00€UX CTPYKTYP MOIKHO
BOCIIOJIL30BAThLCS CIEIYIONIUME (hOpMY JIaMIU:
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Coaep:xaHue JJa00PaTOPHOH padoThI pad0ThI, BLINMOJHAEMO CTYJeHTAMH

0.0.0 OmnmcaHue J1JaOOPATOPHOI0 000PYAOBAHHUSL:
[I5BM c nporpaMMHEIM pegakTopoM «Electronics Workbenchy.
0 TpedoBaHusi De30MACHOCTH MPH BLIIOJTHEHHH PadoThI

1 3agaHue aj1s padoThbI

0.1 JI111 punbTpa HU3KUX 4acTOT IO 3aJlaHHOII IOJI0Ce IMPOITy CKaHN F2
Harpys3ke R paccunrtate napamerpsl L u C T-o0pazHoii u II-o0pa3Hoii CTPYKTYD.
0.2 CHATHL SKCIIEPUMEHTAJIBHBIE aMIUINTYJHO-4aCTOTHBIE XapaKTEPUCTUKU

GUILTPOB HM3KUX YacTOT C pacuUeTHRIMH IIapaMeTpaMH U CpaBHUTh 3aJaHHYIO
(paCUyeTHYIO) U SKCIEPHUMEHTAILHYIO IIOJIOCHI MPOIYCKAaHUSA AJId 00€HX CTPYKTYP

¢uILTpa.

0.3 JI11s1 punbTpa BEICOKHX YacTOT MO 3aJJaHHOI II0JIOCE IMOAaBICHN F1
Harpyzke R paccunrate napamerpsl L u C T-o0pazHoii u II-oOpa3Hoil CTPYKTYD.
0.4 CHATHL SKCIIEpUMEHTAJIbHBIE aMIUINTYJHO-4aCTOTHBIE XapaKTEPUCTUKU

(UILETPOB BBICOKHX YacCTOT C PAaCUETHEIMHI IIapaME€TpaMI H CPaBHUTH 3aJaHHYIO
(pactIETHy}@WHHBWH@DHMEHTaHLHym IIOJIOCHl TIOJABICHHUS II OOEHMX CTPYKTYD

TPORROWN NOLNTACBH)
""-.;.q)H.HL'I'p'ﬂ-_;;;;;;;- IESABEE '_'r_' E7BAS000600( 00043E

Bn: s
/B I I[JIH 3arpaXkaromero GuIbTpa 1o 3aJaHHOI Ioloce HoaBIeHns oT F1
mo B2

- He‘ir‘pyzme R ﬁaléc{ﬁr}:é;rb nmapaMeTphel L u C T-o0pazHoii u I1-00pazHoil CTPYKTYD.



CHATB SKCIIEPUMEHTAILHEIE AMILINTY JTHO-UaCTOTHEIE XapaKTEepUCTUKU
3arpaJInTeJIbHEIX (PIJILTPOB C pPacUYETHBIMU IlapaMeTpaMH U CPaBHHUTHL 3a/JJaHHYIO
(pacUyeTHYIO) U AKCIEPHMEHTAILHYIO IIOJIOCHI MPONMyCKaHUSA OIS 00€HX CTPYKTYP
¢uILTpa.

JIns momocororo (iuikTpa IO 3aJaHHON Moloce mpomyckanmsd oT F1 go F2 n
Harpy3ke R paccunrars mapameTpsl L 1 C T-o0pa3non u 11-o0pa3Ho CTPYKTYD.

CHATD DKCIIEPNMEHTAILHLIE AMILINTY JTHO-UYaCTOTHEIE XapaKTEPUCTUKU
[IOJIOCOBEIX (UILTPOB C pacueTHREIMH IIapaMeTpaMH 1 CpPaBHUThH 3aJaHHYIO
(pacueTHYI0) M SKCIEPUMEHTAJILHYIO IIOJIOCHI IIOJABICHUS A1 00€UX CTPYKTYP

dILTpa.
CocTaBUTh OTYET O MpOJelIaHHOIl paboTe€ B COOTBETCTBHU C

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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TpEﬁDBaHHHMH:, HM3JIOKCEHHEBIMIT B OIIIICAHITIT HaﬁﬂpaTGpHDﬁ paﬁﬂTBI.

4. Ilopsanok BbIOJIHEHUS PA0OThI
4.1. 3anyctuth Mozenupyronyto nporpammy EWBS. HabOpars cxemy T-

0Opa3Horo (GpuibTpa HIKHUX YacCTOT IIO puc. 4.
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Pucynoxk 4 — Mogenupyemas cxema T-obpazuoro HU ¢mibTpa
4.2. CormacHo 3aJJaHHOMY IIpeIloflaBaTelieM BapHaHTy M3 TaOaumel |
paccuuTaTh mapaMeTphl puibTpa L u C, Bocnob30BaBmMUCE popMmynamu (1) u

(2). Tabmmia 1 — Mcxogueie TpeboBanus k ucciuegyemMomy HY puibTpy

Ia0erey 203V 0Ba iITeHHE AdlE

E=220 Ne

B, BapHaHTa

R=1 1 2 3 4 S 6 7 8 9 10

KOM

2, kLI 5 5 3 6 7 7 8, g, 9 10
, , 0 . 0 . 0 5
0 S S S
4.3 OTpemakTUpOBaTL  CXEMYy  COIVIACHO  pacyeTHBIM  I[apaMeTpaM.

4.4 BKIIOUNTh CXEMY, ABONHBIM IETUKOM MBIIIN 10 M3MEPUTEIIO YaCTOTHBIX
XapakTepUCTUK (Bode plotter) pacKphITh €ro U B JINHEITHOM pexuMe cHATh AUX T-

obpaznoro HY ¢guisTpa.
4.5. OnpegenuTh IIOJIOCY MpomyckaHnsg QuibTpa Ha ypoBHe 3 b (B Tom
mecre, rjge 3HaueHne AUX cHmzurbea o 0,707 oT MaKCHMalIbHOTO 3HAYEHIL).

CpaBHUTE 3HAUEHUE I10JIOCHI IIPOITY CKaHM C 3aJJaHHBIM 3HAUCHUEM.
4.6. HabOpate cxemy I1-00pa3zHoro ¢pmibTpa HIDKHHX 4acTOT IO PUC. 5.

OOKYMEHT NMoanncAaH
ANEKTPOHHOM NOONMUCEID
wbvkaT: 2C0000043E9ABEBBO952205E7/BAS0006000004 3E

CAHOADOBHS
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Pucynok 5 — Mogenupyemas cxema [I-o0pazunoro HU dpmmsTpa

477. CormacHo 3aJJaHHOMY IpeIlloJaBaTejIeM BapHaHTy M3 TaOaumel |
paccunuTaTh mapaMeTprl GsTpa L u C, Bocnoab3oBaBmuch popmynamu (1) u (2).

4.8. OTpelakTUPOBaTL  CXEMYy  COIJIaCHO  pacueTHBIM  IapaMeTpaM.

4.9 BKIIOUUTH CXEMY, ABONHBIM IETUKOM MBIIIU 10 M3MEPUTEIIEO YaCTOTHBIX
XapakTepucTuk (Bode plotter) pacKphITh €ro 1 B JJUHEHMHOM pexnuMe cHATL AUX II-
obpaznoro HY ¢gmisTpa.

4.10. OnpeaenuTek MOJIOCY MOpOIycKaHmI (QuIbTpa Ha ypoBHe 3 ab (B ToMm
mecre, rjae zHaueHne AUYX cHuzuthbed go 0,707 oT MakCHMalIbHOTO 3HAYEHI).
CpaBHUTL 3HAUEHUE IIOJIOCHI MPOIYCKaHUSA C 3aJlaHHbBIM 3HaueHueM. CpaBHUTH
II0JIOCHI ITpoITyckaHus T-oOpaznHoro u II-o0pazHoro puibLTpoOB.

4.11. Habpate cxemy T-o00paszHoro pmiabTpa BRICOKUX YacTOT II0 puc. 6.

2C 2%

nolucy HoK6 - Mogenupyemas cxema T-oOpaszuoro BU ¢gunbtpa

ANEKTPOHHOM NOONMUCEID
000004 3E9ABBBO52205E7BAS0006000004 3E

41202 EormacHo  3aJaHHOMY IIpelloJlaBaTelIeM BapHaHTy M3 TaOnumel 2

EDTHIDKWMKD
Bnapeneu

. paccuuTath mapameTprl ¢unbTpa L u C, Bocnonmb3oBaBmuchk opMynamMu (3) u (4).
geidcTEMTENeH: ¢ 19.08.2022 no 19.08.2073



Tabmuma 2 — Mcexomguaele TpedboBaHms K ucciaeqyemomy BY bubTpy

__00pasHOrG'3arp

BInanernesg D3V XOBd M=}

E=1220 Ne
B, BapHaHTA
R=1 1 2 K 4 S 6 7 8 10
KOmM i _ i _ i
1, kL1 5 5 , 5 3, 6 6, 6, 6.8
2 b 4 3 8 ) 2 4
0 2 6 0
4.13. OTpegakTupoBaTh  CXEMY  COIVIaCHO  pPacCUETHBIM  IIapaMETpaM.

4.14 Bx1rOUndThL CXEMY, JBONHBIM I[EITUKOM MBIIIN 10 M3MEPUTEIIFO YaCTOTHHRIX
XapakTepUCTUK (Bode plotter) pacKphITh €ro U B JINHEIHOM pexuMe cHATh AUX T-
oopaznoro BU ¢pumbTpa.

4.15. Onpenenurs MOJIOCY IpoIyckaHus (PMIbTpa Ha ypoBHE 3 Ab (B Tom
Mecte, rje 3HaueHne AUX cHmzutbea go 0,707 oT MaKCHMAalIbLHOTO 3HAYEHII).
CpaBHUTE 3HAUEHUE I10JIOCHI IIPOITY CKaHM C 3aJJaHHBIM 3HAUEHUEM.

4.16. Hadpate cxemy II-o0pazHoro ¢punmbTpa BRICOKUX YacTOT IIO pUC. /.

T

I, Am
1

ol 2L ai

& B

Pucynoxk 7 — Mogaenupyemas cxema 11-oopazunoro BU ¢unbTpa

4.17. CornacHo 3aJaHHOMY IIpeIIOJaBaTelIeM BapHaHTy M3 TaOJIUIBLl 2
paccunTaThk napaMeTphl GimbTpa L 1 C, Bocnosk3oBaBmuck opmynamu (3) u (4).

4.18. OTpegakTupoBaTh  CXEMY  COIVIaCHO  pPaCUETHBHIM  IIapaMETpaM.

4.19. BximrounTh cXeMy, JIBOMHBIM IIETUKOM MBI 110 N3MEPUTEIIHO YaCTOTHEIX
XapakTepUcTUuk (Bode plotter) pacKpbITh €ro U B JIMHEIHOM pexume cHATh AUX II-
oOpaznoro BY ¢pmmbsTpa.

4.20. OnpenenuTs IMOJIOCY IponyckaHmHsI (GuibTpa Ha ypoBHe 3 b (B ToMm
Mecte, riae zHaueHue AUYX cHuzutbed go 0,707 oT MakCHMalIbHOTO 3HAYEHII).
CpaBHUTL 3HAUEHUE IIOJIOCHI MPOIyCKaHUS C 3aJaHHBIM 3HaueHueM. CpaBHUTH

I10JIOCHI IIpomyckaHud T-oOpa3znoro u II-oOpazHoro puimbLTpoB.

5.1. 3amyctuTh Moaenupyronyro mporpammy EWBS. Habpate cxemy T-

OJOKYMEHT NoanncAH

AANTEHEHOTO dunbTpa 1o puc. 10.

S A
AB 952205E 7BAS0

d AdIerCaHOaopoBHa
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Pucynoxk 10 — Mogenupyemas cxema T-00pa3HOro zarpaguTelbHOT0 (PUILTpa

5.2. CorjyiacHo 3aJlJaHHOMY IIpeIlo/jaBaTeIeM BapHaHTy 13 TaOIUIIEL 3
paccunTaThk napaMeTphl gmbTpa L u C, Bocnosmk3oBaBmuck popmynamu (5) - (7).
Tabmuia 3 — McxoHpIe TpeOOBaHUA K HCCIIEAY EMBIM IIOJIOCHO-3arpaJatol M I
II0JIOCHO-IIPOITY CKarOIUM (PUIILTPaM

E=220 Ne
B, BapHaHTAa
R=1 1 2 K 4 S 6 7 8 9 10
KOM
i, 5,0 5 6, 6 7, 7 8, 8, 9 10
kl'n . 0 . 0 . 0 S
_ _ S - S . S . . _
T, 70 7 g, 8 9, 9 10 10 11 12
Kl'1 , 0 , 0 , ,0 '
S S S

5.3. OTpegakTupoBaTh  CXEMY  COIJIAaCHO  pPAaCUETHBIM  I1apaMETpaM.

5.4 . BKIOUYUTE CXEMY, OBOIHBIM IEITYKOM MBI 10 M3MEPUTEIO YaCTOTHBIX
XapakTepucTuk (Bode plotter) pacKpeITh €ro U B JIUHEHHOM pexuMe cHAThL AUX T-
obpazuoro 3D.

5.5. OnpenenuTs IIoJI0CY NoJaBleHus PUiIbTpa Ha ypoBHE 3 b (B ToM MecTe,
rae 3HaueHne AUX cHmzutbkesa go 0,707 oT MakcuManbHOroO 3HadeHHsd). CpaBHUTH
3HAUYEHNE II0JIOCH] ITOJaBJICHUS C 3aJJaHHBIM 3HAUEHUEM.

5.6. HaGpatek cxemy I1-00pazHOr0 3arpaJuTens-HOTO (GUILTpa II0 puc. 11.
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Pucynok 11 — Mogenupyemast cxema I1-o0pa3zHoro 3arpaJuTenbHoro puibTpa

5.7. CornacHo 3aJlaHHOMY IIp€loJaBaTejIeM  BapHaHTy =3 TaOMUIEI 3

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
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paccunTaThk napaMeTphl gmbTpa L u C, Bocnosmk3oBaBmuck popmynamu (5) - (7).

5.8. OTpegakTupoBaTh  CXEMY  COIJIACHO  pPACUETHBIM  IIapaMETpaM.

5.9 . BxirounuTk cxXeMy, JBOIHBIM IIEITYKOM MBI 10 M3MEPUTEIHO YaCTOTHBIX
XapakTepUCTUK (Bode plotter) pacKpeITh €ro U B JIMHEHHOM pexumMe cHATh AUX II-
oOpazuoro 3.

5.10. OnpegenuTs NoJocy IogariieHus GpribTpa Ha ypoBHE 3 16 (B TOM MeEcCTe,
rae 3HadeHne AUYX cHm3uthed Ao 0,707 oT MakcHMabHOTrO 3HaueHUS). CpaBHUTH
3HAUEHME IIOJIOCHI IIOJABIIEHMS C 33JlJaHHBIM 3HaueHueM. CpaBHUTH IIOJIOCHI
mojiaBiaeHnI T-o0paznoro u I1-o0pa3HOro zarpaJuTelIbHEIX (QUILTPOB.

5.11. Habpatek cxemy T-o0pazHOro momnocoBoro GumibTpa o puc. 12.

Ll

2C1 Li/2 2C1 Ll/2 l

i

Pucynox 12 — Mogenupyemas cxema T-o00pa3HOro IoIocoBoro QmibTpa

5.12. CormacHo 3aJaHHOMY IIpeHoJaBaTelleM BapHaHTy H3 TaOIUIbl 3
paccunuTaTh MapaMeTprl pusTpa L u C, Bocnoab30BaBmucsE popmynamu (8) - (10).

5.13. OTpenakTupoBaTL  CXE€MY  COIJIAaCHO  pacyeTHHIM  IlIapaMeTpaM.

5.14. BximrouuTs cxemMy, ABOUHBIM IETUKOM MBIIIN 10 M3MEPUTEIIO YaCTOTHBIX
XapakTepUCTUK (Bode plotter) pacKphITh €ro U B JINHEITHOM pexuMe cHATh AUX T-
obpazuoro I1D.

5.15. Onpegenutes Ionocy mnpolryckaHnud (QmibTpa Ha ypoBHE 3 Ab (B Tom
Mecte, riae zHaueHue AUYX cHuzutbed go 0,707 oT MakCHMalIbHOTO 3HAYEHII).
CpaBHUTE 3HAUEHUE I10JIOCHI IIPOITY CKaHM C 3aJJaHHBIM 3HAUCHUEM.

5.16. HaOpathk cxemy 11-00pazHoro mosjocoBoro (puiabTpa 110 puc. 13.
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OOKYMEHT F’ELL’IEAH

Pacyaek V3 A Menenupyemas cxema [I-o0pa3Horo nmomocoBoro puibTpa
IPUKAT 2C0000043E9AB8BO952205E7BASO006000004 3E

Bnaneneu lebayxoea TaTeAHa AnekcaHapoBHa
5.17. CormnacHo 3aJJaHHOMY MpernojaBaTejIeM BapHaHTy I3 TaOIuIBl 3
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paccunTaThk napaMeTphl gibTpa L u C, Bocnosmk3oBaBmuck popmynamu (8) - (10).
5.18. OTpenakTupoBaTL  CXEMY  COIJIACHO  pPacyETHHIM  IlIapaMeETpaM.
5.19 BximrouuTs cxeMy, ABOUHBIM I[ETUKOM MBIIIN 10 NM3MEPUTEIIO YaCTOTHBIX
XapakTepUCTUK (Bode plotter) pacKpeITh €ro U B JIMHEHHOM pexumMe cHATh AUX II-
oOpazuoro I1D.

5.20. Onpeaenurs IIOJIOCY OpomyckaHmnd ¢uiIbTpa Ha ypoBHe 3 ab (B Tom
mecre, rjge 3HaueHne AUX cHmzurbea o 0,707 oT MaKCHMalIbHOTO 3HAYEHIL).
CpaBHUThL 3HAUEHUE IIOJIOCHI IIPOIIYCKAHMUS C 3aJlaHHBIM 3HaueHueM. CpaBHUTH
I10JIOCHI IIpomyckaHud T-oOpa3znoro u I1-o0pazHOro moaocoBeEIX (GUILTPOB.

6. TpedoBaHHA K 0TUETY 0 MPoOAeJIaHHOH JJadopaTopHOil padoTe.

() OTUETE IIPUBECTU:

3aJlaHI€ Ha BBINIOJIHEHNE paOOTHI,

IOPSIOK IIPOBEACHILT paOOTHI,

MOACIIIPY €MBI€ MIPUHIIUIINAIILHBIE CXEMEI (PIUIETPOB,
pPE3yIILTAThl PACUETOB IapaMETPOB (PUIILTPOB,

pe3yIbTaTHl M3MEPEHNI aMILJINTY JHO-YaCTOTHBIX XapaKTePUCTUK JJII KaxK 011
ICCIIeyeMON CXEMEI (PIIILTPA;
CpaBHEHNE PaCUYETHBIX PE3YJIbTAaTOB C

SKCIICPDIIMCHTAaMI. BEIBOJAEI O HpGﬂEHaHHDﬁ paﬁﬂTﬂ.

0.0MO,IIEJIHPOBEIHHE H HCUICAOBAHNC TIIPDHHIIMIIOB IIOCTPOCHHH H

PadoThI CPeIACTB reHepaAlMH HIyMAa JJISI YHEePreTHIeCKOr 0 CKPbITUA
1IOMUH

KPHTHHE TCOPETHUYCCKHEC HJIH CﬂpﬂBDIIHD—HHCI)DPMHL[HUHHLIE MATCPpHAJIbI

I'EHEPATOP HTYMA I'TII-1000M

Huaukarop R T Knonxa

"KoHtpons” Y s . Kourpons”
NOKYMEHT MOAMNVCAH Puc. 1.
INEKTPOHROW NOQINTMCLIO
et AAEOABBRO52205E TBAS00060000042 O TIHCAHHE H padoTa.

reaenes FlasHA e e oo



['enepatop myma I TII-1000M (ganee mo TeKCTy reHepaTop ) IpeHazHaueH I
MAaCKHPOBKM  ITOOOYHEBIX, MH(GOPMATHBHEIX  3IEKTPOMArHUTHBIX  H3IIyUCHHI
[IEPCOHAIBLHBEIX KOMIIBIOTEPOB, KOMIILFOTEPHBIX CETEl I KOMIUIEKCOB Ha OOBEKTax
BBIUNCIINTEIILHON TEXHUKU IIEPBOM, BTOPONl U TPETbEN KaTEeropum IMIyTEM
GopMIpPOBAaHNA U H3IIYUEHHUS B OKPYJKAIOMIEE IIPOCTPAHCTBO AIIEKTPOMATHHTHOIO
mojis1 myma (OMIII) B aunamnazone yactot 0,1-1000 MI'11,

TexHnyeckHue XapaKTepHCTHKH

3HaueHHNs CIEKTPaJIbHON IIJIOTHOCTU HAIPSKEHHOCTU MarHutHoro ( Himr) u
3JIEKTpHUYecKoro (EII) KOMIOHEHTOBR HOPMHPOBAHHOTO AJIEKTPOMArHUTHOTIO IIOJIS

myma (OMIIII) B memubenax k 1mxB/m* kxl'1, ¢dopMupyemoro reHeparopoM Ha
paccrosgauu d=Im g1 Hm u d=3m mguga Em He Huke, 3HaueHHIl yYKazaHHBIX B

tabmIe 1.

Tabn. 1
Yactora, MI'11 0 0 1 3 1 3 10 | 20 30 50 7 10
. . 0 0 0 0 0 0 0 00
1 5 0
Hopmario TV 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
PesynpTar 4 5 6 6 7 6 4 5 4 4 4 37
H3Mep eHHA B, 2 6 4 5 3 5 6 7 6 4 3
b, — I : i
Hopmario TV 6 5 5 5 5 4
| Hu, gb. 0 | 5] s | s| of s
PesyneTat 6 7 8 7 7 6
H3MED EHHA 7 7 1 2 1 0
Hiu, nb.

HopmamzoBanubeii kosdduiment kadectBa OIIMIIL (K), dopmupyemoro
reHepaTopoM He MeHee O, 8. 1. 2. 3 I'erepatop oOeclneuNBAaEeT BU3YAILHYIO W
3BYKOBYIO HHIHKAIIHMIO BBIIIOJIHEHNS TpeOoBaHmii 1o m.i. 1.2.1, 1.2.2 (HopMaJbHOTO
pexkumMa padoTHl).

['eHepaTop oOeclieUMBae€T BO3MOJKHOCTH  JUCTAHIIMOHHOTO  KOHTPOJLI
BBIIIOJIHEHUS TpeOoBaHmii mo 1.11. 1.2.1. 1.2.2 (HopManbHOTO pexnma paboThI)

OIEKTPOIINTAaHNE TeHEpaTopa OCYIIECTBIIETCSA OT CETH IEPEMEHHOI'O TOKa
HamnpspkeHneM 220122 B u wactoTon 50 11

l'eHepaTop cOXpaHSAET CBOM TEXHUUYECKUE XapaKTEPUCTUKU B HHTEpPBAJIE
TeMIlepaTyp OT Iunoc S Jio wroc 40°C m oTHOCHUTENBLHON BiaxXHOCTU 10 80% Ipn
TeMIiepaType 1wiroc 25°C.

Bpemsa HapaboTku Ha oTkaz - 5000 u. Cpok ciyxk0nl - 10 ner. TexHMdeckuii
pecypc - 20000u.

['abapuTHBEIE pa3zMEpHI:

Oloka reHepaTopa ¢ m3nydarouieil anteHHoii - 700¥600%35 v,

Onoka rmmTaHudg - 1 15*%80#*65

MM. Macca.

OJI0Ka TeHepaTopa ¢ M3JIydarolleil aHTeHHOoIl He Oonee - 0,8
OOKYMEHT NOANWNCAH

KT, HHORITamwsEe Ootiee - 0,4 KT
CepTudukar: ii?ﬂﬂﬂﬂdSEEﬂBBEQEEEDEETBAEﬂDDEﬂﬂﬂDDdSE

0.CIAB 3G, .

CocTaB KOMILJIIEKTA I'CHCPAaTOpPa IIPHUBC/JIACH B Taﬁ.]'[HL[E 2.

Neitcteutened: ¢ 19.08.2022 no 19.08.2023 Tabn. 2

Bnaneneu:



HammeHOBaHME O003HaueHIe Kom. IIpnMeuaHre
I Bnok renepaTopa ¢ T2.211.037 I
H3JTYYArOIIeH aHTeHHOMH
2 BIIOK IHTaHHA [1JI2.087.263 1 HIIH
AHATOTHUHEBII
3 Tapa ymmaxkoBouHasd [11J14.170.036 1
1 PyKOBOJICTBO M0 NMDI22IT038PS | 1
SKCILTYATALHI
5 OTHKeTKa [1J12.211.03835T 1
YceTpoucTBO 5| paborta

nzaeaus 1IpuHuun nencrBus.

PaboTa reneparopa OCHOBaHa Ha MNCIIOJIL3OBAaHHN HEJNMHENHBIX CBOIICTB
TPaH3ICTOpa M OPraHM3aIuM IMTHPOKOIIOJIOCHOII OOpaTHOH CBI3HM JJII IeHepalllu
IMIIPOKOIIOJIOCHOTO IMyMOBOrO CHUTHana ©n €ro ycwieHusda. CdopMUpOBaHHEII
IIIYMOBOII CUTHAJI M3JIydaeTrcsd B OKpYJKarolllee MPOCTPaHCTBO. EIo MHTEHCUBHOCTH
3HAUUTEJIbHO  IPEBBINMIAET  UHTEHCUBHOCTL  paJUOM3JIYUEHNS  OT  CPEJICTB
BBEIUNCJINTEILHOII TEXHIKN, UTO 0OECIIeUNBACT HaJIC)KHYIO 3alUTy 0O0pabaThIBaeMOIl
IMU HHQOpMAIUI OT HECAHKIINOHHUPOBAaHHOTO JOCTYIIA.

COCTaB I'eHepaTopa IIyMa BXOJUT YCTPONCTBO KOHTPOJII HOPMAJILHOI'O PEXKIIMa
pabOTHEl TreHepaTopa. Ecnm ypoBeHb CHTHajla Ha BHIXOJIE TIe€HepaTopa IIPEBLIMIAET
3aJIAHHBI YPOBEHBb, TO TOPUT CBeTOANOJ] "KOHTpOJB" CiyXKamuil HHANKATOPOM
HOPMAJILHOT'O peknMa pabOThI reHepaTopa.

Ecnn e ypoBeHb CUTHaJIa Ha BBIXOJIE T€HEPATOpPa OKaXETCs HIUXKE 3aJaHHOTO
YPOBH:, UTO MOKET OBITH 0OYCIIOBICHO KaK IaJCHUEM YPOBHS BEIXOJHOII MOITHOCTH
reHepaTopa, Tak U M3MEHEHUEM XapaKTepa CIeKTpa MeHEPUPYyEeMOro UM cUrHasa, TO
MHANKATOPHBIN CBETOJMOJ TaCHET M 3aIlyCKaeTcs T'E€HEpaTop 3BYKOBOI'O CHUTHAJA.
OTo SBJIAeTCS MPU3HAKOM HapyIIEHN HOPMaIbHOTO pexXnmMa pabOTEI TeHepaTopa.

COCTaB I'eHepaTopa IyMa BXOJUT YCTPONCTBO JANCTAHIITUOHHOTO KOHTPOJIAI
HOPMAJILHOT'O peknMa pabOThI reHepaTopa.

BHemHee KOHTPOJILHOE I/IIN VIPARISIEOI[EE YCTPOIICTBO MOMKET OBITh
IIOAKIIFOUYEHO K KoakcuailbHOMY pazbemy DIK- 0,2 A gumamerpom 2,1mm. "Jlucr.
KOHTPOJB" Ha 3aJHell IMaHelIn reHeparopa ¢ nomombro Bk DIJK -10A, npuuem
[IOJIOKUTENHLHBINT KOHTAKT — BHEIMIHUIL, OTpUIATEJILHBIN - BHYTPEHHHII. Tak Kak
BBIXO/JIHBEIM 3JIEMEHTOM CXEMBI JUCTAHIIMOHHOIO KOHTPOJIS ABJISAETCS TPpaH3UCTOPHAS
ornromapa AOTI2Z8A, To 3HaueHUs IapaMETPOB KOMMYTHUPYEMBIX HaIPSIKEHUS U
TOKa HE JOJDKHBI IIPEBHIINATH MaKCUMAJIbHO JOIYCTUMBIX JII 3TOW ONITOINApHL, a
IMEHHO, MaKCHMaJIbHO JIOIIyCTHMOE KOMMYTHpPYeEMOe HampspbkeHune He Oomnee 50 B,
MaKCHMAaJLHO JOIIYCTUMBIN TOK Harpy3kKu He Ooyee SMA.

Ecnu ypoBeHb cCUTHalla Ha BBEIXOJE TIE€HEpaTopa IIPEBBIIMIAET 3aJlaHHBII
YPOBEHb, TO TPAH3UCTOP ONTOIApPHl OTKPHIT U IIOJAaHHOE HAa HEro HaIpsKEHUE
epefaeTes B HAIPY 3Ky,

JOKYMEHT ROANWMCAH

EcrﬁﬂEﬁ@mmmirHaﬂa Ha BLIXOJI€ IeHepaTopa OKaKXeTcs HIKE 3aJJaHHOTO
Ceptudomkar: 2C0000043E9A 22205E7BAS00060000043E

Brayddd B HAl0Td0a Mﬂﬁi@&iﬁer@uﬁ'ﬁ‘&uHﬂﬁyCHDEHEHD KdK IIa/ICHHCM YPOBHA BBI}ED,[[HOﬁ MOIIHOCTII

I'CHCPATOpPAd, TAK I HISMCHCHHCM XapPdKTCpa CIICKTPpa I'CHCPHUPYCMOI'O IIM CHI'HAJI4, TO
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TPaH3MCTOP OIITOIAPHI 3aKPHIBAETCS U [TOJaHHOE Ha HErO HAIIpSIKEHUE B HATPY3KY HE
mepeaeTca. OTO SABISACTCS MPU3HAKOM HApPYIICHUS HOPMAJIBHOTO PEXKIMa PaOOTEHI
reHepaTopa.

OnucaHue KOHCTPYKLIMMH.

BHemHuu Buj reHepaTopa IpeacTaBlIeH Ha puc. 1.

['enepaTtop coctouT U3 OIOKa reHepaTopa ¢ HM3JIydaromell aHTeHHOIl 1 Oloka
[TUTaH.

KoHcTpykTUBHO OJIOK TreHepaTopa pa3MelleH B IUIaCTMAacCOBOM JIUTOM
Kopmyce. Kamydaromasd aHT€HHa BBIIIOJIHEHA B BHUJIE METAJUIMUECKOTO IIPOBOJHUKA,
[IOMEINEHHOTO B IUIACTUKOBYIO OOOJIOUKY M 3aKPEIJIEHHOTO0 Ha OOKOBBIX CTEHKAaX
METaJJIMYeCcKOTo maccu Ojoka reHeparopa. IIpeaycMoTpeHa BO3MOKHOCTE IIOBOPOTA
IJIOCKOCTU U3JTydaromiell aHTE€HHBI, KaK €QUHOrO I[€JI0ro Oe3 M3MEHEHUI e€ (POPMEI,
OTHOCHUTEJILHO KOpIyca OJI0oKa reHepaTopa, BOKpPYI Ipoxohdmieil uepe3 OOKOBEIE
CTEHKHN Kopmyca OcH. IIpu 5TOM IIIIOCKOCTH aHTE€HHBI MOXKET IIOBOpAauMBaThbCsl Ha
000 yron m  (PUKCHPOBATHCA € IOMOIBIKO (QUIYPHBIX Taek Ha OOKOBBEIX
KpOHINTEINHAX METaJJINYECKOro maccu OJI0ka reHepaTopa

Ha xprlmke kopmyca O/1oka FeHepaTopa pa3MeIIeHEl: HHANKATOP HOPMallbHOTO
pexmMa pabOTBI IeHepaTopa W KHOINKA  OIepaTHBHOIO  KOHTPOJSI  €ro
paboTocriocobHocT. Ha 3ajmHeil cTeHke Kopmyca OlIoka reHepaTopa pa3zMeIleHbI
pazbeMBl QI HOJKIIFOYEHUS OJI0Ka IMHTAHUSA N BHEIIHEH CHUCTEMBI JUCTAHIMOHHOIO
KOHTPOJISL.

KauecTBe OIJl0Ka MHUTaHUS TIE€HepaTopa HCIIONb30BaH OJOK MUTAHUA
crabmnmupoBaHHeIll BI1-02B6-1 ITIJI2.087.263 TY, HO MOXKeT OBITH HCIIOJL30BaH U
AHAJIOTUYHBINT C BBIXOJHBIM HaIpsbKeHUEM +12B M TOKOM Harpy3km HE MEHeEe
300MA.

CrienuanbHOE 3a3eMJIeHIE IIpHu paboTe reHepaTopa HE TpeOyeTcs.

XapaKTEpHHE HEIICIIPABHOCTH I CIIOCOOBI UX YCTpaHCHIA IIPUBEJCHEL B
Tabnuue 3.

Tabmmra 3
HanMeHOBaHHe HEHCIIPAaBHOCTEH BeposiTHas IIpH4HHa | CITOCOOBI
yCTpaHEeHH ST
1. He cBeTHTCS HHAHKATOP Ha KOpITyce OJI0Ka Hencrpasen 3aMEeHHTh

reHepaTopa IIpH HE HaXaTOH KHOIIKE Ha
TIepeTHEN TTaHETIH
2. He cBeTHTCS HHOAHMKATOP Ha KOpITyce OIIoKa

OJIOK ITMTaHH 4T OJIOK ITMTaHH 4T

reHepaTopa IIpH HE HaXaTOH KHOIIKE Ha | OTCyTCTB 3aMEHHTH
TIepeTHEH TTaHe I He

3. IIpu HaxaTOH KHOIIKE Ha IepeaHEH ITaHEeI reHepar OJIOK reHepaTopa
Kopiryca OJIoKa reHepaTopa HHIHKATOpP HE 151

TaCHET 3aMEHHTH

H 3BYKOBOH CHT'HAJI HE H3IIYYacTCS Hapyien

HOpPMaJIbHBIN peXKHUM | OIIOK reHeparopa

PaboTHI

AOKYMEHT MNOANWCAH I'€HEPATOPa

QNEKTPOHHOA OOANACHIO
2C0000043E9ABEB952205E7BAS00060000043E

lllebayxoea TaTbAHa MEHcaHﬂﬁ-ﬁepmﬂHHE ﬂﬂﬁﬂpﬂTﬂpHﬂﬁ pﬂﬁﬂ]‘b[,

BbINOJIHAEMO CTYACHTaAMH B X0/IC 3-1ro BOIIPOCaA 3aHHATHH
Nencteutened: ¢ 19.08.2022 no 19.08.2023

CepTudukar:
Bnaneneu:



0 Onucanne J1ab0paTOPHOIrO

obopyaoBanmsi: reuepatop myma ['TII-100M;
ocmmwuiorpad C1-93 mwin GOS-620FG;

MUKpOQOHHAs pagno3aKiagKka;

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3IIEMEHTBEl KOMMYTaIUN,
ckaHupyromuil npueMHnKk AR3000A.

0.0 TpeboaHusg OE30IIACHOCTH IPU BBEIITOIHEHUHN PAOOTHL:
PaboTHI 10 ycTaHOBKE reHepaTopa IMPOU3BOAUTEL TOJILKO IIPH BEIKIIOUEHHOM
HAIPSKeHNN TINTaHIA.
Kakne-nmubo crieruansHble TpeOOBaHUS, OTIIMYAIONTHEeCS OT TpeOOBaHMIA,
IIPeIbIBIIIEMBIX B COOTBETCTBUI C MHCTPYKIIISIMHU I10 padoTe C ’%H&I{TPDEIHHHPH’I}prﬁ.,
I TAIONENCcs OT ceTU ¢ HarpsxeHreM 2208 u gactoton 50111 1 ¢ TOCTOSHHBIM
HanpskeHueM 1 2B nipu Tokax nopsaka O,3A, OTCYTCTBYIOT.
OIeKTPOMarHUTHEIE ITOJIS, CO3/JaBaeMble TeHepaTOPOM Ha pacCTOSHUU Oojee 1M oT
aHTEeHHBI He ITPEeBBINIAIOT JIOIYCTUMOIO YPOBHS Ha pabounx MecTax 1 COOTBETCTBYIOT
['OCT 12.006-84, 'OCT B21.953-76, CaulluH 2.2.4/2.1.8.005-96 "3OnexTpoMarHuTHEIE
3Ty deHNs pajirodacToTHOro guarnazoHa (OMY PY). CanurapHbie HOPMEI 1 ITpaBIuIa”.

3. Ilopsiaok BbINOJIHEHHS pa0dOThI:
3.1. Hccneodosanue ceHepamopa no 60npocy UCHOJIb308AHUA €20 NO
HA3HAYEeHUIO

3.1.1. Iloocomoeka uzodenus K ucCnoib306aHU0

Ilocrne u3BIeUEeHUA TeHepaTopa M3 YIIAKOBOUHOI Taphl BHEITHUM OCMOTPOM
yOEIUTLECI B OTCYTCTBUH JI€(EKTOB, IIOJIOMOK IIPU TPAHCIIOPTHUPOBKE U IIPOBEPUTH
KOMILIEKTHOCTD.

Ilepen BKIMOUYEHHEM TIeHEpaToOpa U IIPOBEJEHHEM C HHM KaKHX-JIHOO padboT
HEOOXOAUMO 03HaKOMUTLCS C HACTOSAIIUM JOKYMEHTOM.

IIpu ycraHOBKE reHepaTopa JAOIIYCKAETCSA IMOBOPOT IUIOCKOCTU HM3IIyUarollen
AHTEHHEI Ha JIFOOOII YIoJI ¢ mocIeayromell pukcaueil raiikaMum.

YCcTaHOBKa reHeparopa Ha 0OBEKTE ITIOJDKHA IIPOM3BOAUTHC
KBAIU(PUIIMPOBAHHEIMHI  CIIEIUAINCTAMH, WMEIOIIUMHI BO3MOJXKHOCTh IIPOBECTH
KOHTPOJIbL 3(PPEKTUBHOCTH €ro pabOThl B KOHKPETHBIX YCIOBUSAX SKCILIyaTaI[UH C
[IOMOINBIO CIIEIUaIbHOI ammapaTyphel. 1lociie ycTaHOBKH JOJDKHA OBITH IIPOBEACHA
aTTecTaIsl oObeKkTa MH(GOPMaTH3aI]UL.

3.2. Hceneodosanue peKkoOMeHOAUUI O UCNOJIb308AHUE U30ETUSL.

3.2.1. YcraHOBUTBH TreHepaTOp BOIM3H 3aI[UIlaeMOro KoMibroTepa. OmquH
reHepatop oOecIednBaeT MACKHPOBKY (3amuTy) HHQOpMAaIlUNl  YCTPOIICTB
BBIUNCJINTENILHOI TEXHUKI, pa3MEIEHHON B IIOMEIEHNH IUIOM AL — 40M>.

322 Jlna 3amutel uHHAGOpPMAIMM OT YTEUKH II0  IIOOOYHBEIM
3JIEKTPOMAarHUTHBIM  KaHalaM Ha OOJIbIIUX  BBIYUCIUTEIBLHBIX  IIEHTpax, B
TEPMUHAJILHLIX 3ajlaX, MOIIHBIX BBIUNUCIUTEILHLEIX KOMILIEKCAX PEKOMEH/IYETCSI
IICIIOJIL30BAaTE HECKOJIbKO reHeparopoB 1 TII-1000M, pasmermiasgs UX II0 IEPUMETPY
oObekTa. MakcumanbHOE pacCTOSIHUE MEXKAY COCEOHUMH I'€HEepaTOpaMU JOJIKHO
OBLITH He Oonee 20 MeTpOB.

3.2.3. BximodeHue reueparopa IIpon3BOJAUTCS B CIEAYIOIIEM IIOPSJIKE:

IIOIKITFOUNTE pa3beM OJI0Ka IMUTAaHUSA K TEHEPaTopYy,

BKIEQUITE QMUK THITaHUs B CETh

Ceprudmikar % 204 Hﬁ@ﬁﬁ@’l‘ﬁ NHETPYMEHTAIbHYIO IIPOBEPKY 3alHINEHHOCTH ITH(pOop MaITHIL.

Bnapeneu VX OB IsHHE ANeKCaHOpoBHA

325 IIpu HOpMasLHOI paboTe reHepaTopa JOIDKHO HaOII0 aThLCS CBEUEHIIE

- = - « } 'l L [=] ]
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naaqukatopa "KonTponp" Ha mnepenHell maHenm Ojoka reHepatopa. lIpm HaxkaTuu
kHonku "KoHTposns" Ha mepedHell maHeIn Kopmyca OloKa reHepaTopa HHIUKATOp
"KoHTponps" [gokeH TacHYyTh M U3JIYUaThCS MPEPHIBUCTBIN 3BYKOBOI CUTHA.
HopmanbHeI pexxuM paOOTE FeHepaTopa ycTaHaBINBaeTc: He Oosiee 10 cexyHI.

3.2.6. K paswemy "JlucT. koHTponb" Ha 3aJHEl HaHEIN KopIyca OJoKa
reHepaTopa MOXKET OBITb MOJKIIFOUEHO BHEIIHEEe YCTPOICTBO JAUCTAaHIMOHHOTO
KOHTPOJISI,  IO3BOJLIIOIIEE  aBTOMAaTHUYECKH  OJIOKUPOBaThL  pabOTy  CHCTEM
BEIUNCJINTEILHOII TEXHUKH B CJIydae BO3HHKHOBEHUS HEIONaJoK B padore
reHepaTopa BO BpeMsa pabOTHI OIepaTOpOB ¢ MH@oOpMaIueill ¢ orpaHHYEHHBIM
IOCTYIIOM IJIM MHANIUPOBATE pabdoTy TIeHepaTOopa Ha IEHTPalbHOM MYJILTE
KOHTPOJIS, €CJI TAKOBOU YCTaHORBIJIEH.

3.2.7. B ciydyae BO3HMKHOBEHHUS BHENITATHOI CUTyal[uH (MHJHKATOP IOTac M
I10/1a€TCS MPEPLIBUCTHIN TYKOBOII CUTHAII) CJIEIyEeT HpeKpaTUTh paboTy C yKa3aHHOI
nH}opMalmen 0 BLISCHEHNI NPUUNH HapyIIEeHNI paOoTH T€HEpaTopa.

3.2.8. B BBEIJICJICHHEIX IIOMEIIEHILIX [IEPBOI, BTOPOU U TPETLEIl KaTErOpuil IIpu
[IPOBEJICHNN pPEXKUMHBEIX MEpOIpHATUIl (IIeperoBOpHI, COBEMIAHUSA), T€HepaTop
JOJIK€H OBITH OTKJIOUEH OT IENH IIHTAHHIS IUIN IIPHUMEHEHBI CIEUalbHEIE MEpPHI
3alUTEl HH(GOpPMaIu B cooTBeTcTBUN ¢ CTP-97.

3.2.9. JIna 3amuTel mHQOpMaInu oT yTeukn o kaHanaMm [IOMMWM Ha oOBekTax
nHQOpMaTH3aI[I IIEepBOIl KaTeropul PEKOMEHAYETCSA HCIIONB30BaTh HECKOIBKO
r€HepaToOpOB, pasMelasd HX II0 MepuMeTpy OOBEKTa M pacliojaras aHTEHHBIE

CICTEMEI B TPEX B3aUMHO IIEPIIEHNKY JIIPHBIX IIJIOCKOCTIX.
3.3. Hccnedosanue chnocobda 3aiymMiaeHus paouou3iydeHuil npu Nnomouiu

ceHepamopa wiyma «l LI — 1000M ».
33.1. CoOpaTh CTPYKTYypPHYIO cXeMy JlabopaTOpHOM  yCTaHOBKIL,

[IPE/ICTARIIEHHY IO Ha puC. 2.

Ocrpurnorpad McTOYHHK CHIHamna

H h ’ Fenepatop BUTY - 151

Puc. 2. CtpykTypHas cxemMa UCCIIeI0BaHNIA

3.3.2. llpu orkmoueHHOM reHeparope [ U-151, BxIrOUNTHL reHepaTop IIyMa
['TII-1000M. IIpu momomu ociuiorpada IOCMOTPETh BUA ImyMa. M3o0pazurs B

OTUETE HCCI{@;HFWM
%? HHOW Nnoanw blﬂ

Copdmar  hedeeh IO, BRIGQKOMACTOTHEII reHepatop 1 U-151 n ycTaHOBUTE Ha HEM
TEFACTOTY 1O NI Bt ttirmana AM, riyouna moaynsanun 100%. Ilpu momomnin

ocmuiorpada mocMoTpeTh BUJ paanocUrHanla U m3MepuTs gactoTy 10 M1
,D,EHCTEHTE]‘IEH c 19%209‘3 no 19.08.2023 p '[[ p ﬂ p Ty I—[




M300pa3uTh B 0TUETE UCCIIEIYEMEII CUTHAII.

334 Mensaa ammwuryay BY curmama ¢ nomoinbro arteHroatopa [ U-151,
JIOOUTBCSI TOTO, YTOOBI Ha BBEIXOJAE oOcIuuIorpada HaOIMFOJAaINCE COOTHOMIEHIS
aMIUINTYyObl CHUTHala K ypoBHIO Imyma, paBHoe — 10, 5, 3, 2, 1. HMz00pa3uth
N3MEPEHHBIE SIFOPHI HAIPKEHI aJAUTHBHOI CMECU CUTHAJI U IITY M.

3.3.5. Bxmounts reswepatop myma 1TII-1000M Ha paccrtosgHum 0,5 M OT
reHepaTopa CUrHajla M IIOBTOPHO IIPH IIOMOINM ocIuuiorpada u3MepuTh 4acToTy 10
MI'1, a Takke OIIpeAennTh BO3MOXKHOCTh PACIIO3ZHAHUA HCXOJHOT'O CUTHalla IIOCIIe
ero geTekTupoBaHmsd. OIEHUTL pe3yJIbTaThl H3MepeHnsa. HMz00pazuTb B OTUETE
aJIINTUBHYIO CMECh CUTHAJIa U IIIyMa.

3.3.6. IIpu momomu ocruuiorpada m3mepurs yactoTy 10 MI'11 Ha paccTogSHUN
1,0; 1,5; 2,0, 2,5 m ot Hee. Iloctpouthk rpadguk 3aBHCUMOCTH 3(PPEeKTUBHOCTH
IIOJAAaBJIEHUS BEICOKOITI YacTOTHI OT paccTtosuusda D=i(r) npu r=0,5; 1,0; 1.5; 2,0; 2,5 m.
OIIEHUTh pe3yJIbTaThl NU3MEPEHUIL.

3.4. HccneoosaHue cnocoba 3auiymileHUs paouo3axkjiadok NpU HOMOUWU
ceHepamopa wiyma «Il LI — 1000M ».

34.1. CoOpatk CTPYKTYPHYIO cxeMy  J1abopaTOpHON YCTaHOBKM,
[IPEICTAaBIEHHYIO Ha pUC. 3.
[ IpHeMHIK HcTouHK
CHIHaZa —

Pagnomukpod

A OH

R o Has 3aKiIajiKa

30

00 atop wyma M- 1Q@0M

Puc. 3. CtpykTypHas cxema UCCIIeJOBaHNIA

3.4.2. Bxmounts MHKpO(GOHHYIO PajJN03aKIajKy. BKMOUYNTE M HACTPOHUTH
ckaHupyromun npueMHuk AR — 3000, Hanrtn gacToTy m3aydeHNd pajano3akilagki 1
IPOCIIyIaTh IE€PEIaBaeMy 0 HHPOPMAIIIHIO.

3.43. Bxmounts resepatop myma [TII-1000M Ha paccrtosgHum 0,5 M OT
paguozakiaaxkiu. IIpocnymaTe nepegapaeMy 0 HHPOPMAIIFO I KaUECTBEHHO OIIEHUTH
3((PEKTHBHOCTE SHEPTETHUECKOTO CKPBITIS.

344 HsameHsasd pacCTOSIHHE paJuo3akilaJKil OT CTAI[MOHApHOIO IeHepaTopa
yMa, ONpedellnTh IPEAEIbHOE pacCTOSHHE, Ha KOTOPOM OOecIeunBaeTcCs
s dexTuBHOE 3amymiieHne. B mabopaTopHOM OTYETE Ha CTPYKTYPHOU cxeMe (pHcC.
3) Ha"HecTH paamyc 3PpPEeKTUBHOTO 3aIly MICHII.

4.1. 3amycTuTh MOAEINPYIOIIYIO IporpammMy EWB.

42, HaQpaThoakBIlBAJICHTHYIO CXEMY 3aMENIEHUs TeHepaTopa IIyMa Io puc. 4

ANEKTPOHHOW NOANWUCHIO
Cedeudyked 3 Add FLIME 80 CXEME, i P aMEED A M.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Puc. 4 — DkBUBaJICHTHYIO CXEMY 3aMEIIEHNS IreHepaTopa IyMa

4.3. Bxmounts cumMmyinsarop EWB, yoequrbes B pabOTOCIIOCOOHOCTI CXEMBEI.

4.4, CHATb BpEeMEHHBIE JUarpaMMbl aJIUTUBHON CMECU aMIUIUTYIHO-
MOJZYJIMPOBAHHLIN CUTHAI U IIyM. J[JI 3TOro ABOMHBIM MIETYKOM MBIIIN HaXaB IIO
3HA4YKy oOcImUiorpada, OTKpHITH OKHO ocIuiuiorpadga, a id yBeIHNdeHUS OKHa
HaxkaTb KHOIIKY «Expand». Kanana ocijmmorpada nepeBecT B peKuM «ACH.

4.5. CHATBL CIEKTp 3alryMmieHHoro AM cursamna. Ji1 3Toro, B Haualle BOUTH B
MeHro Circuit Schematic Options Show/Hide, rie ycTaHOBUTE (bJj1a’KOK B OKHE
— Show nodes. B pesyibTaTe Ha cOOpaHHOII CXeMe ITOSIBATCS HOMEpa Y3JI0B CXEMEI
UL YJA0OCTRa HX JaJIbHENIIEro HCCIeOOBaHILI ¢ MoMOIb0 Dyphbe-aHallza. 3aTeM
BBEIKJFOUNB CHMYJISITOp BONTH B MeHIO Analysis Fourier Simulate. IIpu sTom a4
I3MEPEHNs CIIeKTpa B MEHIO Fourier yCTAaHOBUTH 3HAUYEHNSI OCHOBHONM YacTOTHI,
paBHOoe 1 MI'1, a xommdectBOo rapmoHuk — 500. Mengga smaueHue Output nodes
(Y3JII0B CX€MBI) CHATEL cllekTp AM curHamna, mryma u aaguTUBHOII cMec. OToOpa3uTh
OTCHSTEIE CIIEKTPEL B OTUETE J1a0OPaTOPOHOI PabOTHI.

4.6. Mensaa amiumutyy AM curnana B reHepatope AM curdanoB ot 500 MB
mo 2000 mB ¢ marom 250 MB, CHATE U 0TOpa3UTL B OTUETE CHEKTPEI 3ally MIIEHHOT'O
AM curmama. J[s  KaxJoro CHEKTpa MU3MEPUTh aMIUINTYyAQy  OOKOBOII
(nHpOpManIOHHON) rapMoHNKN AM curHana U cpeJHee 3HaueHNe YPOBHS ITyMa Ha
COCEIHIX TapMOHHKAaX I ONPEACINThL BEJINYMHY OTHOIIEHUE CHUTHaJI/ImyMm. CHesaThb
BBIBOJLI O BO3MOKHOCTH pacIlio3HaHUsA NCXogHoro AM curxania.

0.0CocTaBUTH 0TYET O BBINMOJIHEHUH JIAaDOPpAaTOPHOI padoThL B oTueTe
O0TOOPa3UTh:
TEMY U I1€JIb paOOTEIL, IIOPSI0K €€ BBIIIOIHEHII,

CTPYKTYPHBIC CXCMEI HCCJICHOBAHIIA,

yfcaaa%k;g +]?’r %gﬁ%‘%&ﬂﬂ BPCMCHHEIC JMal'PdaMMEI (BHPDPBI HaHpH}I{EHHH) 11
CHEH?MfPUH HOW HL’J,U,I IMCEID

EGABBBA5? ===y A

Bnapenew; T paathTaTaM paﬁmTLI E,[[EH&TL oboOmaromne BEIBOJ 00 3(pPeKTUBHOCTU
aAKTHBHBEIX CIIOCOOOBR HEPreTUUECKOTO CKPBITIS CUTHAJIOB.

B | } e} 11 i - 1|
Ly () I 10 L] -



5. 3amUTUTHL OTYET M0 NpoJeIaHHOI JJadopaTopHOI padoTe.

Cnucok JIUTEpaTypbl, peKOMEHIYEMOMH AJI5I CAMOCTOATEJIbHOM PadoThI:
Janner A1l IllenynanoB A.A., MemepskoB P.B. u ap. TexHudeckue cpeacTBa 1 METOALI 3al[UTHI

nagopMaluu: Yued. mocodbue a1 cTygeHToB By30B. Ilog pen. 3aiineBa A.IL u Illenymanora A A.. 3.
4-e ucnp. u gor. M.: I'opsuad nuHug-Tenexkom, 2009, — 616 c.

Topokun A A. MHxeHepHO-TeXHIUECKas 3amuTa nudopMaimn: YuedHoe nocoone. — M.: «I'emnoc
APB», 2005. — 960 c.

XopeB A A. Texanueckas 3amura HHQopMauu: Yued. mocodue A1 CTyAEHTOR By30B. B 3-X T.
M. HIIL] « Ananuruka», 2010. — 436 c.

NABOPATOPHASA PABOTA N2 7-9.

AKX U 3BYKOU3OTALWUOHHbLIX XAPAKTEPUCTUK, MATEPUANOB, NPUMEHAEMbIX )14 3BYKOU3

Bpems — 6 yacoB

YYUEBHBIE BOIIPOCHI:

HccaegopaHue 3BYKOIOIJIOINAKINHNX U 3BYKOH30IALHOHHBIX XapaKTePHUCTHK
MaTEepUAJIOB, TpPHUMEHSAEMBIX I  3BYKOH30JALMNU  BbIAeJeHHBIX
roMeIleHHH

COJIEP’KAHUE JIABOPATOPHOU PABOTHI

BBomHas yacrtn

IIposepka nodozomosneHHOCMU 00yUaAeMblX K 140 0pamopH ol pabome:

MeToabl SHEPreTHUecKOro CKPBITHS aKy CTUUECKIIX CITHAJIOB.
CpaBHHITEeNIbHAS XapaKTEePUCTIKAa METOI0B 3BYKOM30ISIIINI 1 3BYKOIIOTJIOI €HISI.
Knaccudukaims, cymHOCTsL I HapaMeTPphl 3BY KOM30JISAIIN OTpakAeHNil, kaOnH,

aKy CTHUECKUX PKPAHOB, IJIy IITUTENIEHH.
CrocoORI MOBHIMIEHIS 3BYKOM30JILIIY OKOH I JBEPEIL.
OCHOBHBIE 3BYKOIOITIOMIAIONIE MaTepHaIbl H CIIOCOOBI X IMPUMEHEHNUSI.
CrocoORI OIIEHKH PHEPreTUUECKIX IMoKazaTesell Oe30I1acHOCTI peUeBOil

HHQOPMAHHL, MOANVCAH

Kpa TR Teoperiteticne nu cnpagouno-ungopMaliioHHbIe MaTepPHAIbI

Ceptidumkar: * 2C0000043ESABBBS52205E7BAS00060000043E

sranerey:  NeroArebeMa@H(pOpMaIIN 110 BIOPOaKy CTHYSCKOMY KaHaIy OTHOCHTCS K Tak
Ha3bIBAEMBEIM 0e33aX0J0BEIM MeTojaM. OOHapyXUThH aImapaTypy Takoro cheMa

“epivepMatio " 'kPpdithe  TpyAHO, T.K. OHa YCTaHARIMBAaeTCd 3a MpejeiaMu

KOHTPOIINPYCMOI'O IIOMCIICHIIA.



Peub, BBI3BIBarOmMAsd aKyCTUUECKHE  CHTHAJILI, IIPEACTABISIET  CcOOOIl
MexXaHI4JeCcKne KoJjeOaHns BO3AYIIHOI cpeanl. Ilagas Ha TBepAble ITOBEPXHOCTH, OHH
IpeoOpazyroTcd B CTPYKTYpPHEIE  BHOpaIIOHHEIE CHUTHAJIBI, KOTOPHIE
PaCIIPOCTPAHIIOTCSA II0 CTPOUTEIBHBIM  KOHCTPYKIUAM 3daHuil. Ilo  wMepe
pacopocTpaHEHU: B JIFOOOIT cpejie 3BYKOBEIE BOJIHEI 3aTyXaroT. [Ipu 3ToM BenmuunHa
3aTyXaHUs 3aBUCHUT OT JUIMHBEI aKyCTHYECKON BOJHBEL C yBEINYEHHEM 4YacCTOTHI

BCIIMYIHA 34Ty XaHITA 6BICTI)D BO3pPacCTacT.
BB}’KDBBIE BOJIHEI Dﬁﬂa,[[aIrDT BHEpI‘HEﬁj KOTOPpaA OTPAXKACTCA, IIOIVIOIIACTCA I

IICPCAACTCA HCPC3 CTpDHTEHLHBIﬁ MAaTCPpHall I KOHCTPYKITIIIL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



IIpu najeHnn aKy CTUYECKOU BOJIHEI Ha IPAaHUI]Y ITIOBEPXHOCTEN C pa’3INUHBIMU
Yy A€JIbHBIMHU IDTOTHOCTSMH OOJIbINAs YacTh IIaJaroIeil BOIHEI OTpakaeTcsa. MeHbInas
YacThb BOJIHBEI IIPOHMKAET B MaTepHuall U PACIpOCTPaHIETCd B HEM, Tepsid CBOIO
SHEPIrMIO B 3aBUCHUMOCTH OT JUIMHBI IIYyTH M €ro akKyCTHUUEeCKUX CBOUMCTB. llof
BO3JICIICTBIEM aKyCTUYECKOU BOJIHBI 3BYKOM3OJIMPYIOI[as [MOBEPXHOCTH COBEPIIAET
CIIOJKHBIE KOJIeOaHIs, TaK)Ke IIOIJIONAr0N[ € SHEPTUIO ITOJA0IIEH BOJIHEI.

KommiecTBEHHO MOTTIONIEHHAs, OTpaXEHHas 1 IIPOIIEaIas 3ByKOBasi SHEPTU
onpepensercsa ko3 uimenramu Kmorn, Kotp, u Kapomr.

Knorn=(Wnaax—Wotp)/Wnaa uiau Knoria= (Wnora+Wnpoin)/Wnaa;

Knpoin=Wnpom/Wnajg — ko3¢ puIneHT 3By Konepe aun
(3BY KOIIPOHHUI[AEMOCTD );
Korp=Worp/Wna.

Bce st ko3¢ uimeHTsl HazblBaroTcd AUGY3HBEIMH, T.K. XapaKTEPH3YIOT
yCpeaHEeHHBIN 5P PeKT MOITIOMEHNS, OTPaXKeHIS I IIPOX0KICHIS 3BY KOBBEIX BOJIH,
I1aIaOI X Ha IIOBEPXHOCTH I10/] BCEBO3MOKHBIMU YIJIaMI.

BennunHa IPOHNKHOBEHUS 3BYKa B HMHYK Cpeay I[IPH CYIIECTBEHHOM
paszIMUNN aKyCTHUECKHX CONPOTHBIIEHUN cpel ONpeAeieTcs MO IIpUOIMKEHHOI

dbopmyne Panes

4

1 1
22,

rJe - CKOpOCTb pacHpOCTpaHEHM 3BYKOBOII BOJIHEI B BelecTBe (cpende), - yaeIbHasd
IUDIOTHOCThL  BemlecTBa. IlpomsBemeHme ()  Ha3BIBaeTCs  aKyCTUUYECKUM
COIIPOTUBRIIEHUEM CPE.

Ecnm paccmaTpuBaTh I1aJIEHUE OTAEIBbHON IUIOCKOII 3BYKOBOII BOJIHBEI Ha

IIOBEPXHOCTL, TO HDE!(I)(I)HL[HEHT SBYKOIIOIJIOHICHITA  3aBHCHT OT MaTCpHalld
IIOBEPXHOCTH, TOJIIIHMHEL, YdaCTOTEI BE}"KDEDﬁ BOJIHEL 11 OT YIJIad IIaJICHIIA.

3BYKOHM3OIUPYIOIYK CIIOCOOHOCTh KOHCTPYKIIUU XapaKTEPU3YIOT BEIMUIHOIM
3BY KOM3OJIAIIUN, OIIPEASIIIEMON COOTHOIIIEHUEM.

R=10 Lg man
(70),
ITPOIII
rae I maa u I npour— NHTEHCUBHOCTD BOJIHBLI, [IaJarollell Ha Iperpagy u

IpoIIeqIIe yepes Hee.
CTPpYKTYPHYIO CcXe€My YTE€UKH MH(POpMallIU II0 BHOpAIMOHHOMY KaHaly

MOXHO IIPCACTaBHUTE CJICAYOIIIM mﬁpaam\i: NnomMexm

cTOUHHK Cpeaa lIpreMHHK IBBIX
Inxorma —» akycrmdeckoro [—® [PACNIDOCTPAHEHWA] —® agycrmgeckoro ™
CHIHaJla CHrHAJIA
AOKYMEHT NogarincAH

3NEKTPOHHOW NOANMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

HcTouHnkamn dKYCTHMHYCCKOI'O  CHIHdJla MOI'YT OBITH JIOAM, 3BYHAIIHC

leiyieneaHUEe KAe e e KPPITIECKIE I AJIEKTPOHHEIE YCTPONCTRA, IIPNOOPHL 1 CPElICTRA,



BOCIIPON3BO/IAINE paHee 3alllCaHHBI N 3BYKH.

Cpema pacnpocTpaHeHHsT HH@OpMaUl HEOAHOPOJHAs, T.K. oOpazyercs
[IOCIEJOBAaTEIILHEIMI yUYaCTKaMI PazINYHBIX (QH3NYECKIX CPEJ: BO3AYX, JPEBECHHA,
KUPOUY, OETOH, METAJII, B KOTOPLIX CKOPOCTh PacIpOCTPaHEHN pa3INdHasl.

Hamnpumep: B xemeze - v 4800 5160m/ c,

nepese - v 4000 5000m/ c,

JHepecemuuecKkoe CKpblmue aKyCMmuideckKUx CUZHA108 B COOTBETCTBUU C
PAaCCMOTPEHHBEIMI METOJaMU 3alluThl UHGOPMAIlUl obOecheuusaemcs IIyTEM
IIPIMEHEHNS CIIOCOOOB U CPEACTB, YMEHBIIAIONUX SHEPrUi0 HOCUTES IUIH
Y BEIIMUNBAIOI X SHEPTIIO IIOMEX.

3eyKkou3onayusa HaIpaBJIeHa Ha JIOKAIM3aI[MIO HCTOYHHKOB AaKyCTHYECKUX
CHUTHAJIOB B 3aMKHYTOM IIPOCTPAHCTBE BHYTPU KOHTPOJIUPYEMBIX 30H. OCHOBHOE
TpeOOBaHIE K HEl — 3a IpeaejlaMU 3TOH 30HEI COOTHOIIIEHHE CHTHAJI/IIoMeXa HeE
JIOJDKHBl  IIPEBHINIATE  MAaKCHUMAaJIbHO-JOIY CTUMBIE  3HAUY€HHS, HCKIIFOYArOIe
N0OBIBaHNEe MH(OPMAIIN 3JI0Y MBIIIUIEHHUKAMI. Y UNTELIBAS, YTO CPEIHSSI IPOMKOCTh
3BYKa I'OBOPSAIIEr0 B IIOMEIEHNN COCTaBIAET okoio 50 — 60 1b, To B 3aBUCUMOCTHU
OT KaTeropuH IOMEIIEHUS €ro 3BYKOU3OJLIILHI JOJIKHAa OBITh HE MEHEE HOPM,
IpHBEACHHEIX B TabmuIe 1.

Tabnmua 1.
KaTeropusi BbIieJICHHOT 0 MOMeII[eHHSl,
Yacrora,
nb
I'u | I I
| 1
||
500 53 48 43
1000 56 51 46
2000 56 51 46
4000 55 50 45

[Ipu 3THX 3HAUYEHILIX 3By KOM3OIIAIIN YPOBHHU 3ByKa BHE IIOMENICHUIT Ha (poHE
aKy CTHUECKIUX IITYMOB He 00€eCIeunBalOT II0ACIIy IIIBaHIE Pa3rOBOPOR.

3eykouszonauus oyeHusaemcsa BennmunHoil ocjaadbnennusa R B b akycTuueckoii
BOJIHBI, paBHOTO R=10 1g Prag/Prp, rie Pran — MOIIHOCTL Hajaromieil Ha CpeACcTBO
3BYKOM3OIAIUN aKyCTHYECKON BOJIHBI, Pnp — MOIMHOCTH aKyCTUUECKOIl BOJIHHI,
[IPOIMIEAIIEN Yepe3 BTO CpeACcTBO. IIpu mageHnn axkyCTUUYECKON BOIHEI Ha I'PaHUILY
ITIOBEPXHOCTEH C pa3IMUHLIMUI yAeIbHBIMHI IUIOTHOCTAIMU OOJIbIIasd 4YacTh MaJaroIell
BOJIHEI ~ OTpaxaercsa.  MeHbIasgd dYacTb  BOJIHEI IIPOHMKAET B MaTepuall
3BY KOM3OJINPYIOM[EN KOHCTPY KIIIHN 1 PacIIpOCTPaHSAETCSA B HEM, TEP:SII CBOKO SHEPTHIO
3aBHCHIMOCTH OT QIMHBI IIyTU M €ro akKyCTHUYECKNX CBONMCTB Marepuasna. llona
JNIEMCTBUEM aKyCTHUECKOIl BOJIHBI 3BYKOM3OJIUPYIOIAsl IIOBEPXHOCTH COBEPIINAET
CJIOJKHEIE KOJIeOaHUs, TaKiKe IIOTJIONIaOI[IIe€ SHEPI U0 IaJatoIeil BOJIHEI.

Xapakmep >mux nociouieHul onpeoensemcsa COOTHOIIEHUEM YacTOT

[18TAFOTI € Bk Gk A6k Ko BOTHEI I CIIEKTPANIbHBEIX XapaKTepUCTHK (pacipe/eleHus
CerIRETOT ﬂmﬁé?ﬁﬁ%ﬁ@f‘ﬁ?w@ﬁ@‘i@ﬁEBE}’KDHBDHHL[HH. B oOmacTtu pe3oHaHCHBIX YacTOT
Ha

Bnaneneu: ebayxoea TaTeAHa Anekcavgp

(mo 25-45 I'm) cpeAcTB 3BYKOM3OILINHN OCJIaOIEHHE 3aBHCUT B OCHOBHOM OT
Ne/BHY-TREHHERO, TPEHHsI:B 3BYKON30INPYIOIIEM MaTepuaje, Ha O0Iee BICOKIX



HacToTax OT €I'0 HGBEPXHDGTHDﬁ INIOTHOCTII, H?:MﬂpHeMﬂﬁ B K Ha 1 M2 ITIOBCPXHOCTI.
C YHCTOM ,HeﬁCTEy}GLHPD( HOPM Ha 3BYKOHN3OJLAIIEO B IIOMCIICHIIH IIOBCPXHOCTHAA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Macca OCHOBHBIX OTPaxJaroIUX KOHCTPYKI[MI JOJI?KHA COCTAaBIIATHL HE MeHee 250 —
300 kr.

38yKou3onupyrouiue ocpaxcoeHuss — 3TO CTEeHBI, IEePEKPHLITUS, IIEPErOPOIKH,
OKHa, [OBEpH, HMEIOI[UE II0 IIEPUMETPY KOHTAKTBI C APYTUMH OTPaXICHISIMI.
BennunHa 3BYKOH3OJIIMN OJHOCJIONHOIO OrpaXXJIeHUS XapaKTEPU3YETCs CIIOKHOIM
HEJINMHETHON 3aBHCHUMOCTBIO KaK OT YacTOTHlI Iz KonebDaHmMsd aKyCTHUECKON BOJIHEI,
TaK U OT OONBINON TIPyIIILl XapaKTepUCTUK OrpaxJeHus. B oOmeM ciydae 3Ty
3aBHCHMOCTb MOYKHO IIPEACTaBUThL B BUJIE CIEeAYIOMEeN (PyHKITUM:

R=F(f3s, m, h/fo., , v). (1)
rJe m — IIOBEPXHOCTHAS Macca OorpaxjaeHns, h — xo>QUIMEeHT IOTEePh SHEPTUN B
MaTepuaje; for CoOCTBeHHas1 yacToTa KojleOaHuil orpaxJaeHUS, — VAeIbHAs IJIOTHOCTD
MaTepHajla OrpaxIeHUs, V — CKOPOCTh 3ByKa B MaTepuaje OrpaxJeHUs
JI11  TOBBIMIEHUS 3BYKOMU3OIAIMU IPHMEHSIOT TakKKe MHOTOCJIOMHEIE
orpakJIeHUsd, dale ABoIHBIE. OHU COCTOSAT M3 JABYX OJHOCIOMHBEIX IOBEPXHOCTEN,
pa3JeNIeHHBIX B IIpOCTeHIeM cilydae BO3IYIIHBIM ciioeM. Mexay MOBEepXHOCTSIMI,
COEIUHEHHEIX peOpaMH JKECTKOCTH, IIOMEIIAIOT pa3jIMUHLIE 3BYKOIIOTTIONIAFOIILIE
MaTepHasbl. 3HauUeHNs oclIableHUs 3Byka OTrpakJeHUSIMU, BBIIOJIHEHHBIX U3
HEKOTOPBIX YaCTO IPUMEHIEMBIX CTPOUTELHBIX KOHCTPYKIIUN, YKazaHbl B Ta0I. 2.
TaOmia 2

3Bykonsousinus B Ab Ha yacTorax
Toamun .
Marepn Bl
at * 1| 2| 5| 10 20 | 40
M 2 S 0 00 00 00
S 0 0
[ Kupmiutas k1aaka /2 kupmuya 3 1 11 48 54 60 |
9 0 2
OTIITYKaTypeHHAas C I xuprmy 3 4 41 51 58 64
IIBYX 6 1 4
CTOPOH 1,5 xupromryua 4 4 41 55 61 65
1 A 8
2 Kuprm4a 4 4 51 59 65 70
5 5 2
2,5 Kkuprmya 4 5 6| 67 70 70
7 5 0
JKene300eTOHHBIE OI0KI 4 3 3 3] 38 47 53
0 2 6 5
10 q A 8| 50 55 60
0 0 0 q
2 4 4 5 59 65 65
0 2 A 1
0
3 4 5 5 65 69 69
0 5 0 8
0
ONEKTPOHHOM NONACEIO 4 41 5| 6| 68 70| 70
Ceprvpukar: 2C0000043ESABBBO52205E7BAS00060000043E 0 8 5 1
Bnageney:  LleB3yxosa TaTeaHa AnekcaHaposHa 0
| 8 5 6 6 70 70 70
feictentener: c 19.08.2022 no 19.08.2023
0 5 1 8
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Yposerv akycmuueckoco cucnana ReH, 8 06 3a ocpaxcoeHuem MOKHO

IIp MOJIMKEHHO OLEHUTE 110 (pOpMYyIIE:

Rez Rec+ 6+ 10 Ig Sor — Ror, (2)
rae Rec — ypoBeHL peueBOro CHUrHalla B KOHTPOJIHUPYEMOM IlomemeHun, ab; Ror —
3BY KO3 OJIHPYIOIas CIIOCOOHOCTE OrpaxaeHusI 0b; Sor - IIoma b OrpaxIeHIs Mo.

38yKonocnouieHue obecneuusaemcs Iy TEM mpeodpa3zoBaHUd B
3By KOIIOTJIONIAIOIMIEM MaTepHale KHHETHYECKOil SHEprun aKycTUYECKOil BOJIHBI B
TEIUIOBYIO SHEPruio. 3BYKOIIOIJIOIIAIOIINE CBOIICTBA MAaTEpHAIOB OI[€HUBAIOTCS

KOB(I)(I)HL[HEHTDM SBYKOIIOITIOIMICHIIA, OILIPCACIIACMBIM OTHOIICHHNCM SHCPI'HII,
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HDFHDH.[EHHIDE B MATCPHAJIC 3BYKOBBIX BOJIH K BB}"HDEDE SHCPI'TH, HEI,[[HIDH.IEE[ Ha
IIOBCPXHOCTE MaATCpHalld. KDB(I)(I)HL[HEH'I‘LI IIOIJIOOICHITA HCKOTOPBIX IHPOKO

IIPHMCHACMBIX MATCPHAJIOB Hd HdACTOTAX PCHCBOI'O JHalla30Ha IIPHUBC/CHEL B T3.6HIIL[E
3

Tabmura 3.
Ko} puuueHT nor/1oleHns Ha YacToTax,
MaTtepu 'n
aJ1 125 250 500 100 | 200 400
0 0 0
Kuprinmazasd creHa 0.0 0.0 0.0 0.0
24 25 49 7
TlepeBsHHas OOMBKA 0.1 0.1 0.1 0.0 0.0 0.1
_ 1 1 g | %2 1
CTEeKJIO OITHAPHOE = 0.0 — 0.0 —
27 2
- TTTTykaTypka U3BECTKOBAM 0.0 0.0 0.0 0.0 | 0.0 0.0
25 4 0 85 43 58
[ Boruiok (TommHa 235 MM) 0.1 0.3 0.7 0.8 0.8 0.8
- 2 6 1 2 5
Kosep ¢ Bopcom 0.0 0.0 0.2 0.2 0.2 0.3
| ] 9 8 1 1 1 7
CTeKJIsIHHAag BaTa ( TOJIIIHON 9 0.3 0.4 0.5 0.6 0.6 0.6
MM ) 2 1 5
X10Im4aTo0yMakHasI TKaHb 0.0 0.0 0.1 0.1 0.2 0.3
3 4 1 7 4 5

I[Ipumerernue  36YKONOCIOWAIOWUX  MAMEPUAIos  NpU  3auume
aAKyCmuYecKk ol UHopMayuu umeem HeKomopble 0CcobeHHOCMU NO CPABHEHUIO CO
3gykousonayuei. OnHOIl M3 ocobGeHHOCTEll SBISETCS HEOOXOAMMOCTEL CO3aHIS
HEIIOCPEJCTBEHHO B IIOMEN[EHNN aKyCTUYECKUX VCJIOBHUH I obecreueHus
pa30opUMBOCTH PEUN B PA3IMYHEIX €0 30HaX. TaKnM YCIOBHUEM SIBIISIETCS, IPEXKE
BCEro, OOecIleueHNe ONTHUMAJILHOTO COOTHONIEHHS IPSMOI0 U OTPaXEHHOI'O OT
OrpaskJeHNil aKyCTIUECKUX CHUTHAJIOB. Upe3sMepHOE 3BYKOIIOITION[EHNE MIPUBOIUT K
YXyAUIEHIIO YPOBHA CUTHAlIa B Pa3fIMUHLIX TOUKaxX IIOMENIEHHs, Malloe — K
OONBIIOMY BPEMEHH U VXYALIEHNIO pa30opUNBOCTH PEUN B PE3YIILTATE HAJIOKEHIS
pa3INYHEIX 3BYKOB.

Obecrnieyenne  pallOHAILHBEIX ~ 3HAUYEHUil  PAacCMOTPEHHBIX  YCIIOBUIA
omnpeJiesieTcss Kak oOOIMM KOJIMUYECTBOM 3BYKOIIOITION[AIONIIX MAaTEpHaioB B
IIOMEIEHNN, Tak U paclpeJelleHeM 3BYKOIIOIVIOIAIOIMIX MAaTEPUAIOB IO
OrpakJaroNM KOHCTPYKIIMSIM C VYUE€TOM KOH(MUIYpaIul ¢ TIeOMETPHUECKIX
pa3sMepPOB IOMEIEHIIS.

ITo KOHCMPYKMUBHBLIM CEOUCMEAM pA3IUYAiON pPbIXJible aKyCTHUECKUe
MaTepuanbl, IUIMTHEIE MaTepHaibl, aKycTUdeckas IITyKaTypka U pe3OHaHCHELIE
MOTTIOTHTEIEHR,RBHAS JaHenell 1 MUToB U3 JepeBa U JpyTUX MaTepuanoB. Cpedcmea

. NOCTIOWeHIEH S6YRU & WORTeuenuax, ucnonssyemsie 0N akycmuiecKkoil 00padonku
BralpOM CUPEHWED,TNOOPASOEARIOM HA.

3BYKOIIOIJIOIIAFO T 1C GGHHL{DBHH B BIIJIC dKYCTHHCCKHNX ILUIHT MEJIKO 1

Nencteutenex: ¢ 19.08.2022 no 19.08.2023 s
SCPHHUCTOIM IUII AHYCCHHOI CTPYKTYPEI (?’lﬂlﬂﬂbl MUHEPUTIOGUNHbLIE «A KMUZPDAH »,



«Axmanmy, «Cunaxnopy, «Bununop», I11A/C, 114/0, 1I11-80, I1I1IM, IIMM);

3BYKOIIOTJIONAOIEe OOJINIIOBKU M3 CJIOS IIOPHUCTO-BOJIOKHHUCTOIO MaTepHaa
(cTeKkJIITHHOrO uIm 0a3aJlbTOBOrO BOJIOKHA, MUHEpPaJIbHOII BaThl) B 3aI[UTHOIN
000JIOUKE 13 TKaHU IWIU IUICHKHU C Iep(QOpUpPOBaHHBIM MOKPEITUEM (METaLIINYECKUM,
TUIICOBEIM U AP.). B xauecmee 3auiimublx NOKPblmull NPUMEHAOMCA: MKAHU MapPOK
323-100, A-1, TCJ], nnenxu muna I195TA, amomuHuesvie nepgopuposarHvie navenu

AOKYMEHT MNOANMCAH
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muna I1IA, JIAII. JIAK, nucmel cmajibHbie nepgopupoéaHHvie, acoOouemeHmHble
nepgopuposantvie aucmol, aucmol cuncoevie muna AI'TI, AI'IILE u Op.

[Imockuii cj1oil 3By KOIIOTTIOMIAOIEro MaTeprasa 0OIUI[OBOK YCTaHABINBAETCS
Ha )XE€CTKOM OCHOBaHNU, KOTOPBIN KPEMUTCSI HEINOCPEACTBEHHO WM C BO3JY IIHLIM
IIPOMEXKYTKOM Ha MTOBEPXHOCTHU OTPaKIACHUI, K IIOTOJIKY WJIN CTEHAM.

JUtd  JOIIOITHUTEIBLHOTO  3BYKOIOITIOMIEHUS M YMEHBINEHUSA  YUCIa
[IEPEOTpaXKCHMII OT OrpakJIeHHI ¢ I[eIbI0 CHIKEHUSI BPEMEHH peBepOepalun
ICIIOJIB3YIOTCS IITYyYHBIE€ 3BYKOIOITIOTUTENMH. OHU IIPEJCTABISIFOT COOOI OQHO IJIH
MHOTOCJIONIHEIE OOBLEMHBIE 3BYKOIMOITIOMIAIOMUE KOHCTPpYKIuM (B BHAE KyOa,
mapajuleNienumega, KoHyca), IIOJBEIINBaeMBIE K IIOTOJIKY IIOMeI[eHHnd. Pa3mepsl
rpaHel MITYYHHIX 3BYKOHOrIoTuTenen cocTarisaroT 40-400 cMm.

Kananet eenmunayuu u  cucmem  KOHOUUUOHUPOBAHUSL  MOZYM
cnocobcmeosams ymeuke uH@opmauuu u3 nomeuieHus. llepemaua 3Byka uepes
BEHTIJIIIMOHHBIN KaHaJl MPONCXOJAUT II0 BO3JAYXY, HAXOJAIEMYCS B IIOJIOCTHU
KaHaja, M II0 2JIEMEHTaM KOHCTPYKIUHN KaHaja. Hanbomnee s¢dexTuBHON Mepoii
IpeJOTBpaIeHI yTeUKN HH(OPMAIUN Yepe3 BO3 Iy XOIIPOBOIBI SIBJISETCS YCTaHOBKA
B HIIX aOCOpPOIMOHHEIX ITymuTreineil. (puc.l)

e

TN

NOrnoweHME MHM30NHUKUA M3OJTHUMA

CepTudukar:

Bnaneneu:

(cocegune {2ByKH, nOYUHEe N3
NomeWeH4A) NOTONOYHOW Na3yxXK)
1 MaHadanbHBA sayii
2 CTpaskeHHEN SBYE
3 MapsaarowWicA seviK
4  [NornowsHHEIA 3BYK
1-2  Beykonormoll aHHS
JBYKOMOMOUEH WS JByHOHIONALHA
MnotHecTs j’ \ /"r
Mopuetocrs ¥ Pl \
TenuwuHa / /" ‘/‘"

3By KONOMOLLEHWe JeyromsonAumA
Metoge ympaeneHra JEKCna 4Ha Me
o '_i"uF'ﬂ EEI'!,I'FEE!ETFIEL}HEHHE!EIHI:IMEILLLEIHHH g PR el
AKYCTHKOH MM 2L HHEMY
KOHDHOEHUMAN EHORTE
ﬂﬂﬁyﬁﬁwmﬁﬁﬂﬂ#mﬂﬂe“ FasfopHuBoC Th PEtM HEpHDEHL
ANEKTPOHHOW NOAMUCHLIO W KOHLUEH TP LLHA

LlleGayxoea T

HABBB952205E7BAS00060000043E

2 lipenmyujectaa osHa

5

LNA TeX, KT0 HAaX04HT CA
B ATOM NOMeIUEHAN

MInA Tex, KTO HAXOAWTCA
B COCBOHMK NOMelLeHUAX
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Puc. 1 HpHHL[HHBI SBYKOIIOT'NIOII CHITA H 3BY KOHM3O0JAIIIII

SByHﬂHSUﬂHHHH H 3BYROIIOIJIOILICHHIC

OCHOBHOM c110c00 OOPLOBI ¢ BO3AYIIHLIM IITY MOM — Y JTy YUIll€HIIe
3By KOM3OJIAUN. [IocMOTpHUM, OT Yero 3aBUCHUT 3BYKOH30JIALIS CTaJIbHOII IMaHenu oe3
IIOMIOJTHUTEJILHBIX 3BY KOMOTJIOMIAIOIUX MaTE€pHaloB. COOTBETCTRYIOMIUIT I'padUK
IIPUBEACH Ha pUCYHKe (CIUIONIHAS IMHIA — "ronag" miacTHHA, IMTPUXOBas —
OKJIe€HHas BHOPOIIOINIONIAIOIIM MaTepHaaoMm). (puc. 2)

qacToTa, I 1o
Puc. 2 Fpatbmc 3aBUCHUMOCTHU 3BYKON3OJIAINNI CTAIILHON IIAHEIN OT YaCTOTEI

HCTOHHIIKA 3BYKa

Ha HeM SBHO BUAHO HECKOJIBKO oOnacTeil. B meproil 001acTH 3BY KO3 OIS
OIIPEJIEIIIETCS JKECTKOCTRIO IIJIACTUHEL: UEM OHA OOJIbIIe, TEM JIeBee Oy IeT ee
IpaHNIla U, COOTBETCTBEHHO, JIyUIll€ 3BY KOM3OJIAINI Ha HI3KNIX HacToTaX. Bropas
00IacTh — Tak HazkIBaeMasd "00IacTh pe30HAHCORB", B KOTOPOI 3BYKOM30JIAIIUS
3aMETHO NajaeT. B 3Ty obnacTh nomnajaroT 4acToThl IpuMmepHo g0 500 I'1r. Buagno,
YTO BHOPOMIOTJIOMIAFOIINII MaT€pUall 3HAUNTEIILHO YIIydIIaeT 3By KO3 OJISIIIO B 3TOM
30HE. B TpeThell 00/1acTU 3BYKOMOJIALIS OIIPEAEIIAETCS HHEPIIUIOHHOCTRIO
IJIACTHHEI, TYT JeilicTBYET "3ak0H Macchl'. OH (GopMyJINPyeTCsa OUeHb IIPOCTO:
3BY KOM3OJISINE Y BEIIMUNBAaeTCs BARBOE (Ha 6 ab) npn yABOSHNN YaCTOTEI WJIH
yIBOEHUU IIOBEPXHOCTHOM MacCHI (T. €. TOJIIUHEL IDTAaCTHHEI ). [ [pnOnu3nTensHo
3BYKOHM3OJIAIIIO B 3TON 00JIaCTH MOXKHO pacCUUTaTh IO (OpMYyJIE:

R=20*1g(m*f) ,
rJe m — IIOBEpXHOCTHAs Macca IUIaCTUHEL, KI/KB.M; I —dacToTa, I']

(ueTBEepTOIl 30HE 3BY KOM3OJIAINS I1aJIa€T 13-3a TaKk HazkIBaeMoro "sd¢¢ekTa
coBnageHu". YerBepTas 30Ha HaunHaeTCsa npuMepHo ¢ 12 kl 11, mosTomy
0Cc00Or0 3HAYEHN HE UMEET — B CIIEKTPE 1Ty Ma TaKNX YacTOT IIPAKTHUECKH HET.

3BYKOU3OJISAIUSA JIake "ToJIoro” CTaJlbHOTO JINCTA TOJIIUMHON 1 MM HeEMaJleHbKasd
— Ha yactoTe 500 I'11 oHa yxke paBHa 27 Ab (To ecTh MeTauInmdeckas IUIacTHHA
CHIDKAET 3BYKOBOE ,[[aBHEHHe B 20 pa:a):, a C pOCTOM YaCTOTHLI OHA €Ile
YBEINUNBACTCA I10 "3aKOHY MaccChl'. VIHBIMI CJIOBaMU, MEHBIIIE 3 IIPOIEHTOR

AOKYMEHT ﬂDﬂ[‘IHCAH
3BY KOBO 1 #HE AAT CKBO3b IITACTUHY, & OCTAIbHEIE 97 IPOLICHTOBR
Ceprudinkatr: 2C0000043ESABEBB9522 ETB.-'J-.E DEﬂDDDDdEE
BrQTPAKALST6s Haza A {3Ry-KAIIOTIIONICHHIE Y CTaJId IIpaKTHYeCKHN HyJleBoe). B

PEIVIIETATC 3BYKOBaA BOJIHA MHOI'OKPATHO OTPAXaCTCA OT IUIACTIIHEI, IIOBEIIITAA
RergByROBOE SFABIEHEHa 10 b 1o



CPaBHEHUIO C TUIIOTETUYECKON CUTYalllell, KOrjla OTpakeHHas BOJIHA
OTCYTCTBYET BOBCE.

BroGaBok 11y MOIIOIIIOIIEHNE TTIOPHUCTHIX MaTepnalioB OTHIOAL HE 100%, B
peanbHOCTHI A(PPEeKT OT OKICHBAHIII MEeTalllIa N3HY TPH ITOPHUCTHLIMI
3BYKOMNOIIOMIAIOIIMMI MaTeprajlaMH (IIOpOJIOH, BOIUIOK) OyaeT He BhIile 3-4 ab.
Taxme MaTepnanbl XOpOIIo racsiT BELICOKOUACTOTHBIE 3BYKIH, XYKE CPEIHEUACTOTHEIE

IIPAKTHHCCKH OecIIoNIe3HBI Ha HI3KOIT YacTOTeE.

IHlymomnorsiomenue, %o

YacroTa, I'11

Martepuaa : 5 st 10 |20 | 40
2 5—0-00 00 00
S 0 0
Bortnok 10 mm Boitmok 25 0 8 1] 30
0 40 150
MM ITopomnon 20 MM 1 275763
S5 24 57 152
Ilenonnormatuien 111153-PJI H. L2050 H.J
8 5 R0
0 1 1] 10
0O O 12 160
Buanmickosxa repdop. (IyOs1.ImoposoHoM 0 1 2|50
8 MM) 2 0 85 165

BaxHo, 4TOOBI MOPEI OBIIN OTKPEITEIMI, T.€. COOOMIAINCE MEXKIY COOO0Il, KakK B
ryoOke — Torja 3ByKoBas BOIHA "TOHSET" BO3QYX IO IIOpaM, Tepss IPU 3TOM CBOIO
AHEPIUO. ECIIM MOPHl 3aKPHITEIE, KaK B IIEHOIIOJINATUIIEHE I IIEHOIUIACTE,
3BYKOIIOTJIOMIAKOIIIIE CBOMICTBA Oy YT HAMHOTO XYK€ — B KaXXJIOM ITy 3BIpbKe

BO3AYX, YOPYTO CXKHUMAasCh, "oTdyTOOIMBaeT" 3ByKOBYIO BOJIHY HazaJl.
MaxkcnumanbHas mprdaBKa K 3BYKOM3OJAINN ITOJIyYaeTCA B TOM CIIydae, €ClIN

ITIOPUCTEIN MaTepHajl PacloIoKeH MEKIY ABYMS TSKEIIBIMI CTEHKAMIL. 113-3a
MHOTOKPATHOI'O OTpa’K€HNS OT CTeHOK 3(P(EKTHBHOCTb IOPHICTOTO CIIOS
YBEJINMUMBAETCS B JECATKN pa3. g 5Toro caenartk Takoil " 0Oyrepopom”
CAMOCTOSITEIbHO M3 BOWIOKA 1 JINCTA IUIOTHOTO KapTOHA, OprajnTra, IVIacTHUKa 1 T.I1.
Coaep:kaHue JJa00OpPaTOPHOI padoThI,
BbLINOJIHAEMOMN CTYA€HTaMHU B X0/1€ 3aHATUA

0 Onucanne J1ab0paTOPHOIrO
obopygoBanmsd: ocuiuiorpadg GOS-620FG;

ook mutaunusg HY3005:
Ha0Op IUIACTHH MaTepHAIOB,

reHEDATARABYEOBQIT UACTOTH;

ANEKTPOHHOW Nognunc

ceommer HVSTIFIECKATD S TATOBI o
Snasenen WSCoR TSR AR IBOB OA;

gactoToMep GFC 8010H;
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3JIEKTPOHHAS METONUecKas pa3paboTka I10 JJabopaToOpHOIT padoTe.

0.0.0 TpeboraHusa OES30MaCHOCTHU IIPU BBHIIIOIHEHNN paOOTHI:
L Illepeo nauanom évinonHeHuA 1adopamopHoi padonisl:
M3yuuth obopyioBaHe U padbouee MecCToO.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWCLIO

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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[lomyuuTs pazperieHne K BLIITOIHEHIIO 1a00PaTOPHBIX padOT OT PYyKOBOUTENS 3aHITHIA

IUTU JTaOOpaHTa.

I1. Bo épema 6stnonnenua nabopamoprsix paoom:

YO0emuThCd, YTO Ha H3MEPUTEILHBIX IIpUOOpaxX IMepeKTovaTed YyCTAaHOBJISHHI B
HCXOJHOM ITOJIOXKEHMH pydeK, Ha MIHUMAaJIbHOE HaIIPSKeHNE 1 MaKCUMAalIbHBIE IIPEJIEIIbI
3MEPEHM L.

BxmodaTh mUTaroniue HanpssKeHHS U cOOpaHHBIe CXEMbI TOJLKO IIOCTIE pa3perleHUs
PYKOBOIUTENS 3aHATHI NI JTabopaHTa U MpeayIIperkIeHs BceX padoTaloNUX.

IIpoBepsATh HaIMYME IIUTAIOINX HAIIPSKEHN 1 IIPOBOAUTH N3MEPEHMNS AIEKTPUUEeCKIX
BEJIITYIH TOJIBKO C ITOMOITBIO COOTBETCTBYIONIIX U3MEPUTEIBHEBIX IPHOOPOB, OHON PYKOM,
[OCJIe YCTAHOBKM HAa HMX MAaKCHUMaJIbHO OXUIAeMOI'O pe3yJlibTaTa U poJa H3MepsSeM Ol

BEJIYNHBI.
BHMUMAHHE!

He mpukacaTbcs K OTKPBITEIM TOKOBEIYIIINM YaCTSIM, IIPOBOAHUKAM, KIIEMMaM 1
3a’KIIMaM, He OOJIOKauMBaThCS Ha MPUOOPHI, He IIPHUKacaThbCd K DaTapesM, He
OTBJIEKAThCS OT U3MEPEHNII, He IIPOM3BOAUThL N3MEHEHIIT B cXeMe 1 He OCTaBJISITh Oe3
HAOJIFOIeHUS 11ellb, HaXOISIITYIOCS 10T HAITPSIYKeHITeM.

[Ipu paboTe ¢ KaTyKaMU MHIYKTUBHOCTU U KOH/IEHCAaTOpaMI He TporaTh UX U
COeIMHUTEIbHEIE IIPOBOAA, TaK KaK BCJISACTBHE PE30HAHCA MOI'Y T BORHUKHYTH OOJIBITIIIE
TOKU 1 HAIIPSIKEHUE.

[Ipu oOHapyKeHUN HeHCIIpaBHOCTEN B U3MEPUTEIILHBIX IIPUOOpax HemeodleHHo
OTKJIFOUNTH UCTOUHUKH IMMTAHUS U JTOJIOKUTh 00 3TOM PYKOBOIUTENIO 3aHATUI MU

JTabopaHTy.
111 11o okOHYAHHH BbIMOJIHEHHSI JIA00PATOPHBIX PAOOT:

0 J]omoxuTh pyKOBOIUTEIO 3aHSTHIT WM JaOOpaHTy O 3aBepIIeHNH PadoT.

1 OOGectounTh cOOpaHHBIE CXEMBI, pa3z00paTh UX (€CII 3TO MPEIYCMOTPEHO) U
BBEIKTTFOYNTHL KOHTPOJIHHO-M3MEPUTELHBIE ITPUOOPHI.

2 Ilpupectn B MOPSAJIOK U cJIaTh pabodee MecTo JabopaHTy, 1 JOJIOKUTh PYyKOBOUTEITIO
3aHATUU O caje.

1HHPH PABOTE SJAIIPEITIAETCA:

MPOU3BOJHTH CAMOCTOSATENbHOE BKJIIOYEeHHE ABTOMATOB 3AIUThI, 3AMEeHSITh
[peJOoXpAaHUTEN, YCTPAHATH HEHMCIIPABHOCTH H ITOBPesK/ie HUSI,

MPOBOANT b KAKHe-JIH00 MepeKJII0UeHHs1, COe JUHEeHHUSsI, He
MpeaycMOTpeHHbIe HHCTPYKIMSMH IO BbINOJHEHHIO JIA00pATOPHBIX padoT.

ITPIT ABAPNHBIX CUTYATIISX T HECYACTHBIX CIIVUAIX:

HEMCOJICHHO OTK/IIOYMITE dBTOMATHI 3alllIITHL, JOJOXKITE PYKOBOIIITCIIIO 3aHITUIL 1
I[EﬁCTBDE dTh COI'JIACHO €I'0 yI{HBElHIfIﬁ;

IIPU TIOPaKEHNM 3IEKTPUYEeCKIM TOKOM OKa3aTh IIEPBYIO IIOMOIIb B COOTBETCTBUU C
IIPUHSTON METOIUK O JTO IPUOBITUS Bpaya.

OTBETCTBEHHOCTD 3A HAPYIIEHHWE
TPEBOBAHHNNI BE30ITACHOCTH:
JIMIa, HapyIIMBIINe TpeOOBaHUSI HHCTPYKITUH OTCTPAHSIOTCS OT BBIITOTHEHIS
1abopaTOPHBIX PAOOT U AOMYCKAIOTCS TOJILKO IIOCTIe CAauH 3aueTa 10 IIpaBUjIaM 1

MEpaM OesoracH OCTII,

I PULRhR e N s TPIOOPOR 1 060PYAOBaHNS TabOpaTOPUN 10 BUHE JINIIA,
Ceprudukar: &F?E?B‘Eﬁ EFY PAGOPRI IR €y uae HapyIIIeHs TpeOoBaHN s MHCTPYKIUMN, OHHU HECYT

Bnaneneu: bayxosa TaTeAHa AnekcaHgpoBHa

MATCPHUAJIBHYIO OTBETCTBCHHOCTDb B COOTBCTCTBHI C I[EﬁCTByIOHlIEI

,EI,ELHCTBHTEHEH:%M%%%I?.%EEEBGM P(I)




3. Ilopsaok BbINOJIHEHHSI pa0OThI:
3.1. Cobepure OIOK-cXeMy coriacHo puc. 3. JIJ1g 3Toro HeoOXoUMO

BLBIITOJIHUTE CIICAYHROMIIC ﬂEﬁCTBHHZ

Bnok nutaHua ; Yactotomep GFC
HY3005 8010H

MnacTHa matepuana

“\\
-

’ Ycunurenb HU3KOW 4acToTbl

— Ocuwnnnorpad
GOS-620FG

Puc. 3 biok cxema n3MepuTeENLHOTO CTEHIA

I10J1aTh CUTHAJI C FeHepaTopa ociuiuiorpada Ha aKy CTUYECKYIO YCTaHOBKY C
[IOMOIIILIO COEQUHHUTENHLHOTO Kabens ¢ pazbeMaMu «BNC — KJIeMHEIE 3aKIMBI» |

Ko Bxoay I ycunurensa Huzkux gactoT (YHY) moagcoeAmHUTE MUKPO QOH,

BeIXo T YHU I coenqunurs ¢ BxojgoM CHI ocrutorpada ¢ moMoniso
COEIUHUTEIILHOTO KaOers;

Onogatk nmuradie Ha YHUY ot 6moka nurarugd HY3005;

1 mapaUienbHO aKyCTHYECKOI YCTaHOBKE IIOAKIFOUNTE yacToToMep GEFC
8010H;

2BKJFOUYUTH ITNTaHUE IIPUOOPOB.

YcTtaHoBuTe Ha Onoke nmraHusd HanpspkeHne 10V, YOemutech B HalIU4NUNU
CHUTHaJIa Ha ’KpaHe ocIiwuIorpada 1 BEICTaBUTL pydukoll « TIME/DIVy 3nauenne 1mc.
[Ipu nomomu peryisaropa « VOLTS/DIV» ycTaHoBUTE HanpskeHUe paBHOe 1 V.

HccinenoBaHue 3BYKOIOTJIOIIAKINUX U 3BYKOU30JIALIMOHHBLIX CBOMCTRB
MaTepHaJIOB.

J11a nccrefoBaHUsA 3BY KOTIOTTIOMAOII X 1 3BY KOM3OJISITMOHHBIX CBOVICTB
OyIeM HUCIOJIL30BaTh CJIEIYOIUI HAaOOp MIIaCTHH MaTepuanoB: meHoriact (20-
30-40MM), 130KOM KOMOMHUPOBAHHKBII (5-8-10MM ), BOIUIOK (2-4-14MM), H30KOM
(5-8-10MM), ApeBecHOCTpYkKeuHas ItuTa (16MM), MeTamimdeckas IIacTIHa.

Hamenssa gactory fc Ha reHepaTtope GOS-620FG B auanazone ot 300 go 3400

I I1O X&%FHMEEMATGTIHHM Umax n Umin gia AdHHOI'O B4 MaTcpPlidlia-
H, SNEKTPOHHOW NOANKCHIO ( A a A p

ceRECTP EMY MBI H3MEPATH s BRIIHMMHY cUrHana Umc 1mo ocmuiorpady. PeaynbTaTel
Bnageneu; llebayxoBa TareAHa AnexkcaHopoB
II3MepeHIl 3aHecT B Taol. 4-8 IlocTtpouts rpaduk 3aBucuMoct Umc OT YacTOTEI

_fC A4 Ka oro ega Martepmuana.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



Unne(B) Tabmn.4 PesysbTaThl I3MepeHHIl 3BY KO3 OISO HHBIX
me
A cBoucTB JICII

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023



fc 30 | 48| 104 | 150 | 250 | 270 | 330 | 340
(Im | O 4 10 0 0 0 0 0
)
U
(
B
)
fe (T'm)
Une(B) Tabm.5 PesynmbTaThl U3MEPEHUIT 3By KOM3 OISO HHEIX
A CBOIICTB METAaJIJIa
fc 30 | 38| SI8 | 960 | 150 | 260 | 300 [ 340
(Im | O 0 0 0 0 0
)
» | U
fo (T)| m
Ume(B) ](3
A
)
Ta01.6 PesymbTaTel NU3MepeHNId
» 3BYKOIBOJLIIIMOHHBIX CBOMICTB IIEHOIIACTA
fo (Tw)[ fc 30| 43| 100 | 140 | 160 | 220 | 260 | 340
(I | O | 5 0 0 0 0 0 0
Ume(B) )
A
U
(
> B
fo (') | )
Ume(B)
A Tabm.7 PesymbTaTel U3MepeHNI
3BYKOM3OJIAIIMOHHBIX CBOIICTB BOIUIOKA
fc 30| 34| 110 | 160 | 240 | 280 | 320 | 340
(I 0O | O 0 0 0 0 0 0
> ]_[)
U
(
B
)
AOKYMEHT NogarincAH

SNEKTPOHHOW MNOANMUCHIO
Ceptudmkar: EcﬂﬂﬂﬂﬂdaEQABaBQEEEDEE?B;@&@m@ﬂBEB}IﬂhTﬂTm I3MEPEHU N

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

SBYKOM3OJIAITHNOHHBIX C BOIICTB I30KOMaA

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ilo pesymnmbTaTaM WU3MEPEHUU CO€laTh BBEIBOJ O 3BYKOIROJAIINU U
3BYKOIIOTJIOIIEHNN IIPU HM3MEHEHUHN YacTOThl CHUTHajla U 3BYKOM3OJIAI[MOHHBIX
CBOIICTB MAaTE€PHAJIOB.

4.2. MaMeHsSs1 KOINYECTBO HCCIIEAyEMBIX IUIACTHMH MaTepHaja (II€HOIUIacTa)
[Iepel]l O3BYUMBAIOIIUM YCTPOICTBOM, TO €CTh, M3MEHSd TOJIINHY MaTepHaa,
KaXKbIil pa3 M3MEpATh BeIMUNHY curHaia Ume 0 ocIuuIorpady, 3agaBast 4lCTOTY B
COOTBETCTBUMU C Tab. 6. Pe3ymbTaThl M3MepeHuil 3aHectu B Tadn. 9. IlocTpouts
rpadiK 3aBUCUMOCTHU BEIIMUNHEI CUTHAJIA Ume OT TOJIIHHBI UCCIIEAYE€MBIX IIJIACTHH

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
A




MaTCplHaJia.

e, (B)
Tabm. 9
T OMIIHH 20 30 40 MM
a MM MM
MaTepHa
ma (MM)
Um (B)

C,HEHEI_TB BBEIBO /] 00 M3MeHeHN ! 3BYKOHM3OJIAIINI IT 3BY KOIIOITIOICHIA 1P
Y BCJIIMHUCHIIHN TOJIIMIMHBI HCCJICAYCMOI'O MATCpPHAJld.

43. JIma  uccnemoBaHmSA  3BYKOIPOHHIIAEMOCTH  KOMOMHHUPOBAaHHBIX

MATCPHAJIOB IIOBTOPHTBL BCC ,I[EﬁCTBHH m. 1. HDCTPDHI”B rpathHH 3dBHCIIMOCTII
BeJIMYUHBI Umec OT 4aCTOTEI 3BYKdA JJ PAa3JIMHHBIX HGMGHHHHHﬁ MATCPHAJIOB.

Umci(B) Ta6ﬂ. 10

T 30| 47| 64 110 240 290 340
(T 0 0 0 0 0 0 0
I1)
U
> m
(
B
)
f (')

PesyneTaTel m3MepeHnii 3anectu B Tadmn. 10.
CaenaTtk BBIBOJIBI IO PeE3yJIbTaTaM H3MEPEHHNII U IIOCTPOUTH TIpapuKIL.
CpaBHUTE IIOJIyUeHHBIE JaHHLIE ¢ 11 1.

() CocTaBUTH OTYET O BHIIIOJIHEHHH JIAOOpaTOpPHOII paboThI. B oTueTe
OTOOpa3UTh:

TCMY H LICJIb pEIGDTBI:, IIOPALOK €C BBIIIOJIHCHIIA,
6HDH—CXEM}" HN3MCPHUTCIIBHOI'O CTCH/A,
YKd3dHHBIC B 3da/1daHNH TﬂﬁHHH,BI 1 3aBICIIMOCTII,

10 pe3yIbTaTaM padoOTHl cAeIaTh 0000IaloI[Ie BEIBO/ O 3 (pPeKkTUBHOCTU
[IaCCUBHBIX CIIOCOOOB YHEPreTUYECKOr0 CKPEITUSA aKyCTHUECKIX CUTHAIOB.

1 SamiTiTs QFIET, TT0 Ipo/IeNTaHHol TabopaTopHOil padoTe.

SNEKTPOHHOW NOAMNUCHLIO
Ceptwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
Brageneu:  K-OHIMPOABHEIEEORPOCDL.

Kak 3aBUCHUT 3BYKON30JIAIUA OT YaCTOTHI CUTHalIa?
HeneTB RIEK 3 ABUCHT SBYKOM30IALIA OT IIJIOTHOCTU MaTepuaa?




Kak 3aBucuT 3BYKOM30JIALMS OT TOJIINHEI MaTepuaa?
YeM XapaKTepH3yeTCs 3BYKON30INPYIONas CIIOCOOHOCTh KOHCTPYKITUII U KaK OHA

OIIpEAEIIIETC?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



5. Kakx 0OBsICHUTE YBCIIITHCHIIC Umc IIO OTHOIICHHIO K BCJIITYUIMIHE CIII'HAJld
O3BYHHBAHMA Ha OTACIIb HBIX JacToTax?
Kaknue IIPCBPAIlCHITA SHCPI'TIH BB}"KDBDE BOJIHEBI IIPOMCXOJAT 1IPpH 114 JCHIITI Hd

ITIOBCPXHOCTE.
YTto Takoe pEEEpGEpaL{HH I KaK OHa DL[EHHEELETCH?

YTto Takoe SBYKOHM3OJAIIA 11 BE}’HDHDFHDH_[EHHﬂ?
B yem oTimune SBYKOHN3OJIAITHIT OT BE}’KDHDI‘HDH_[EHIM?

3amaHiie o0y4yaeMbIM /I CAMOCTOSITE/ ILHOM YUeOHOl

Pa0OTHI IIPU IO OTOBKE K JIA00paTOPHOIL padore:
BHKpﬂHITTb 1 yl"Hy6HTB SHAHIA, IIOJIVHCHHBIC HA JICKITHIII, JJIA 5TOI'0 U3YHIUITH
KOHCIEKT JIEKITUII 1 PEKOMEH/TY EMYIO JIUTEPaTypy.
HB}”—IITTB MCTOAMHYCCKIC YKA3dHIA K HHﬁDpHTDpHDﬁ p36DTE H IIOJAT'OTOBIITE OTHET

11O HHﬁDpHTDpHDﬁ paﬁﬂTE COINIaCHO MCTOAIMHCCKIM Y Kad3aHITAM.

CIIMCOK JIMTEPATYPBI:

Topoxun A A. MHx)XeHepHO-TeXHUYeCcKoil 3amuTta nadopmanun. — M. : «I'enmoc
APB», 2005.

Konaxornu ['.@. u ap. 3amura nH@OpMaIIN B TEJIEKOMMYHIKAI[IOHHBIX
cucrteMax. — K.: « MK-1Ipeccy», 2005.

IlerpakoB A.B. OcHOBHI npakTHueckoil 2amuTel nHGopMarun. — M.: «Pajgno
cBaA3by, 2000.

Xansarud J[.B. Bac noacnymuBaror? 3amumiaireck! — M.: « Mup OezomacHOCTI?,
2001.

Kanuuuna C.B. MccnegoBanne cucTeM BUIOpOaKy CTIUECKOIO 3allly MIIEHH. 3aluTa

nH@opmainu. Konpuaenr, Ned, 1998

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



JNABOPATOPHBIE PABOTbI.N® 105;12. UCCJIEAOBAHUE

CMOCOBOB U CPEACTB, 3ALLIATLI PEHEBOU
UWHO®OPMALUWWU B TEJIEPOHHbIX JIMHUAX

Bpems — 6 yacoB

YUHEBHbBIE BOIIPOCHDI:

Mo gesiupoBaHHe MaCCHBHbIX CPEACTB 3aLIUThI TeJle(pOHHBIX JIMHUH U
arnmnapaToB.

HccnenopaHye NpUHLMIIOB pa0d0ThI MACCUBHBIX CPEACTB 3alIUThI
TeJ1e(pOHHBIX JITMHHUH U almnapaToB.

MoaennpoBaHHe Kade/IbHbIX paaapoB.

IcciaegoBaHne NPUHLMIIOB padoThl Ka0deJIbHLIX paJapoB.

COJIEP)KAHUE JJABOPATOPHOI PABOTHI

BBomHas yacrtn

lIposepka nodzomosieHHOCMU 00yUaemMblX K 1A0OpamopHoi pabome:
HamnparneHHOCTE CIOCOOOB M YCTPOICTB 3alUTHl Tele(POHHBIX aIlllapaTOB U
TeJIe(OHHBIX JIMHHIIL.
[IpegHazHaueHNE CPEACTB IaCCUBHOII 3alINTEI Tele()OHHBIX JTIMHHIIL.
CrocoOBl MacCUBHOM 3allUTHI Telle()OHHBIX JIMHUIL
IIpegHazHaueHNE CPEACTB aKTUBHOM 3aIUTEI TeNe(OHHBIX JITHUIL.
CrnocoOBl aKTUBHOII 3alIUTHL TeJIe(POHHBIX JIMHUII.
BcmynumenwvHoe cio6o onsa momusauuu o0y4aemslx
AHamuz yrpoz 0€30IacHOCTH HHQOpPMAaIUN B JIHHILIX CBSI3HM IIOKAazall, UYTO
CIIOCOOBI M YCTPOIMCTBA 3amIUTHl TeNIe(OHHBIX ammnapaToB TeJISe(OHHBIX JINHUII
JIOJI’KHEI OBITh HaIlpaBJIEHBl Ha HCKIFOUEHHE: HCIIONL30BaHUSA TeNle(OHHBIX
alIapaToB U JHNHAI Id [OpOCIYIINBaHUA IIEPErOBOPOB, KOTOPEIE BEAYTCSA B
[IOMEI[eHNN, HEIOCPEICTBEHHOIO MpOCIIyIINBaHUSA TeJIe(OHHBEIX aIlllapaToR,
HECAHKIIMOHNPOBAHHOTO HCIHOJB30BaHMA TenedoHHON muHUM. IIpm 3ToM Bce
CpeJICTBa 3aI[UThHl ACJIITCS Ha JIBa BUJA: MaCCUBHON 3allUTHI, IIpeHAZHAUCHHBIE IS
ocJIabJIeHnsI TMpPSIMBIX KaHAaJIOB YTEYKM HHQOpMalMu M JEHCTBUII aTaKyroIel
almapaTypbl, a TaKXE AaKTHUBHOI 3alUTBl, MOpeJHa3HAUCHHBIEC JJI1 BHISBJICHI
aTaKyIOIYIO allllapaTypy W/ TeHepalluld CHTHAJIOB, MACKUPYIOIUX Cpeay
pacHpocTpaHEHNI 1 00pabOTKI CUTHAJIOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



YUEBHDbIE BOIIPOCDI

1 — 2. MoaesmpoBRaHiie H UCCJIeJOBaHI € IIPUHIIUIIOB PA0OThI
IACCHBHBIX CPeJACTB 3alIUTHI TeJle(pOHHBIX JIMHHMI M AIIIapaToB

RpﬂTHlxIE TCOPETHUYCCKHEC HJIH Cﬂpi:lEﬂ‘lHﬂ'—I#IH(l)ﬂpI\-'lﬂl_[lxIﬂHHblE MATCPpHAJIbI

{ |
Toll-a

K menedomnit
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¢ronTpa C4 : SzoKow

I
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Puc. YnpomenHas cxema TenepoHHOIO alapara

JI711 3a1mmuTel TEJI€(OHHOTO afmnapara oT YTeUKI peueBoil HH(OpMaIn
IICIIOJIB3YFOTCS IIACCUBHEIE U aKTUBHEIE CIIOCOORI 3aIUTEL U YCTPOIICTRA.

0.0.0 maccuBHEIM criocobaM OTHOCSTCH:
AMIUINTYHOE OTPaHNUEHIIE OITACHBLIX CHUTHAJIOB,
(bIIBTPAI ONACHBIX CUTHAIOB, HENTPaIN3alis
JIICTOUHIKOB OIIACHEIX CHTHAJIOB.

0.0.1 maccuBHBEIM CpeJCTBaM OTHOCSITCS JMOJHEIE OrpaHHMUNTENnN, QIILTPEL 1
Ipyrue IpHucIocoOJIeHnsI, IIpeJHa3HaueHHble J[JI1 CpblBa HEKOTOPHLIX BHOB
IPOCIIYIMINBAaHIA IIOMEMIEHNN C IIOMOIILID TeJIe(OHHOI JIMHHIN, HaXOMAIMEICI B
pexuMe 0TO0. OTU CpeICTBa MOTYT yCTaHABINBATLCA B pa3phIB TeJIe(POHHON JIMHIU
I BCTPAHMBAThLCS B IIEIIM HEIIOCPEACTBEHHO TenedOHHOIO almapara. 3ajada dTHX
CPeACTR IPEJOTBPAaTUTh HCIIOIBL30BaHHE aKyCTORJISKTPUUECKUX IIpeoOpazoBaTesieil
TeneOHHOIO alliapaTa A1 HOACIY IINBaHUS NHPOPMAIIU B PEXKIME OTOOS, TO €CTh
IIpU IIOJIOKEHHOI TeJIe(POHHOI TPYOKE.

0.1 pexume 0TOOS OIlaCHLIE CUTHAJILEI B TeIe()OHHOM allllapaTe BO3HUKAIOT
3a CUET CJICAYIOIUX SBIIEHUIL:

TaK Ha3LIBAEMOTro 00paTHOTr0 MUKpO(GOHHOIO 3 dekTa (aKyCTOIIEKTPIUSCKOTO
mpeoOpazoBaHNs) B 3BOHKOBEIX IEISX Telne(OHHOIO alapara;
apazUTHBIX CB3eil (KaK MpaBUIIO, MHAYKTUBHEIX ), IPUBOQAMIIX K YTEUKe
peueBoil nHpopmaluu 3a cuet IISMMH 13 mukportenedpoHHOI 1,
BLICOKOYACTOTHOI'O HaBA3LIBaHIS (HaKaAUKH ).
TaxuMm oOpazoMm, 41 ToOro, 4YTOOBI 3alUTUTH TeledOHHBIN alllapar,

HeOOXOAUMO 3alUTHTL I[€llb MHKpOdOHA, I€Ib 3BOHKA, JABYXIIPOBOJHYIO JIMHIIIO
TeJIePOHHOI CBABIL

Cxema 3 uma 360HK080U Henu HIEJIE(I)GHHHEG dannapamad I11IpCc/iCTaBJICHA Hd
AOKYMEHT [104NWCAH

PIC. 1. H@ﬂ“ﬁ%ﬂ@ﬂ@%ﬂﬁ@ﬂ FDHDCE’L KOJIEOIIOTCS YacTH 3BOHKA, I1 B JINTHITFO HABOJUTCA

1IEG ) |: L

IC me., 500, MKB...,4TQ MOeT ObITb IIPOCIYIIAHO 3JI0YMBINUJIEHHHUKOM. J[71sd
yCTpaHEHUS STOr0 MeTO/4a MOACIIY INBAHIA B allllapaT CTaBATCS JUOJHLIE



OI'PAHHMHHNTCIIIL. OHU He IIPOIIYCKAIOT B JIMHHNKO OIIACHBIC CHI'HAJIBI MaJIOll BCJIITHITHEI,

TeJe(OHHBII Pa’roBOp, HMMEIOIIHII aMIUIUTYyaQy curfan 1 — 3 B, u npoxogur
IpaKTHYeCKN Oe3 3aTyXaHUs.

7 m— e e =y —

o—1 O .u-_E\

: | Tenedonnrli

| anmnapar
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! T 1.0
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; 3BOHOK

Pucynok 1 — Cxema 3aiiuTkl 3BOHKOBOM 1EIIU

Cxema 3auiumeol MUKpogoHa om 6030eicmeus 6H eUIHEe20
8bLCOK OUACMOMH 020 CUCHAJIA TIPEJCTARIICHA Ha PUC. 2.

[Ipnu BozxeiicTeun BU oOnydyeHNs NepeKIrouaTeNIl, pere, TyMOIephbl SBIISIOTC
pacHpeAeIeHHBIMI HHAYKTHUBHOCTAMI M €MKOCTSIMH, 4Yepe3 KOTOphle MHKpOQOH
IIOJIKIIFOYaeTcs K TeJIe(OHHON JIMHUU U, YTO HPUBEJET K CheMy CHTHajla B JIMHHIU.
JIna  ycTpaHeHus »Toro sSddekra IapaielbHO MHKPO(OHY  BKIFOYAETCS
OIOKMPOBOYHELIII KOHJIEHCATOP, KOTOPHIN IIYHTHUPYET BO3HUKAIONUIMII OIIACHHIM
curHai. J[aHHBEIN OIOKHPOBOYHBIN KOHAEHCATOp CHIDKaeT Oojiee, ueM B 10 ThICTUy
paz 3@ EKT STOro II0IKIFOUCHIS.

§ % C
0,01..0,05

Pucynok 2 — Cxema 3amuTbel MUKpodOHa

Ha puc. 3 mpencTaBieHa KOMOUHUPOBAHHAA CXeMda 3Auiumpl TEIEPOHHOTO
anrapaTta 1 JIHHOHN, oOecHeumnBaromas 3amuTy, kak oT BY HaBa3bIBaHUS, TaK U OT
YyTECKH 3a CUET IIapa3dUTHBIX HaBOJOK. CxeMa 3aIUuThl coAepkUT II-0OpazHHIN
GUILTP HIDKHIX YacTOT 1 aMIUINTY JHBIE JUOJHEIE OTPaHIUUTEIIL.

JIuueinas
CTOpPOHA

ADOHCHTCKAA

cTopoHE 2 o—I—b 0,022

AOKYMEHT MNOArnncAH
SNEKTPOHHOW Noarnuc

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Nencteutened: ¢ 19.08.2022 no 19.08.2023

sranened: PPRYAOK ™S Y KOMBiHupoBaHHAA cXeMa 3aIUTH Tele(OHHOTO
aIriapaTa 1 JIMHIN



llonoxcumenvHsle c8oiicmea NACCUBHBIX CpEdCIHH 3dU{UMDbL.

IIpegoTBpaleHue nepexnara peueBoil HHPOPMAIIUN B IOMEIIEHISIX METO0M
BUY-HaBsa3bEIBaHIIA.

[IpenoTBpaIeHne nepexraTa pedeBoil NHQOpPMAIIIU B IOMEIICHILIX 13-3a
MuKpodoHrHOrO0 3¢ dekxTa TeaedoHHOro amnmnapara.
IIpegoTBpaleHne nepexrpaTa pedeBoil HH(GOPMAIIIH B IIOMEI[EHILIX C IIOMOIILIO

MUKPO(OHOB, IIEPEJAIONINX PEUECBYIO HH(OPMAIIIIO 110 TeJIePOHHOI JINHIN Ha
BUY noamecymell mpH ycJIOBHU IIpaBUIILHOTO pa3MeElleHUs (PIIbTpa Ha
TeJIe(POHHON JINHUIL.
Heodocmamku naccusHblix cpedcma 3auiuumsl — He 3alUIai0T OT BCEro

OCTaJIBHOI'O pach:ﬂﬁpaaHH CHCTCM IICPCXBaTd.

Coaep:xaHnie J1a00paToOpHOIl padOThI,

BbLIIIOJIHAE€MOH CTYACHTAMH B XO0/1€ 3aHATHH

0.1.0 Omnucanue nabopaToOpHOro 0O0OPYJOBAHU:
II3BM ¢ nporpamMMHBEIM pefgakTopoM «Electronics Workbenchy.
0 TpedoBaHus De30MACHOCTH MPH BLIIOJTHEHHH PadoThI
1 Ilepeod nauanom 6binOAHEHUA A0 OPANOPHOIL PADOMBL:
3y'mth 000pyIoBaHme u padbotdee MecTO.

[lomyauTh paspelieHrie K BEIIOTHEHIIO JaOopaTOPHEIX padOT OT PYKOBOUTENIT 3aHATHIA
ITU JTabopaHTa.

() Bo eépema 6binoiiHeHUA 1ADOPAMOPHBIX padom.

YO0emuThCd, YTO Ha H3MEPUTEILHBIX IIpUOOpaxX IMepeKTovaTed YyCTAaHOBJISHHI B
HCXO/THOM ITOJIOXKEHNH pydek, Ha MUHUMAJIbHOE HAaIIpSKeHUe 1 MAaKCUMalbHBIE IIPEJIeIbI
3MEPEHM L.

BxmodaTh mUTaroniue HanpssKeHHS U cOOpaHHBIe CXEMbI TOJLKO IIOCTIE pa3perleHUs
PYKOBOIUTENS 3aHATHI NI JTabopaHTa U MpeayIIperkIeHs BceX padoTaloNUX.

COOTBETCTBUU C METOAUISCKUMU PEKOMEHIAITMSIMU 110 BBIITOTHEHUIO JTa0OpaTOPHBIX
padoT, BLITOIHIUTE HEOOXOTIMBIE U3MEPEHII 1 3aHeCTU UX B padoUIyIo TeTpalb.

[IpoBepsaTh HaMIYNE TMUTAIOINX HAIPSKEHII 1 IMIPOBOAUTE M3MEPEHMNS AIEeKTPIUUeCKITX
BEJITYIIH TOJIBKO C ITOMOIIBIO COOTBETCTBYIONIIX N3MEPUTEIBbHBIX [IPHOOPOB, OMHON PYKOIL,

I[TOCJIC YCTAHOBKH Hd HHX MAKCIHMAJIBHO OXIIAACMOI'O PE3YJIbTAdTd H POJdd HBMEPHEMDfI
BCJIITHITHEI .

BHUMAHHUE!

He mpukacaTbcs K OTKPBITEIM TOKOBEAYIIIUM YACTSIM, IIPOBOJHIKAM, KJIEMMaM 1
3a’KIIMaM, He OOJIOKauUBaTLCS Ha IIPUOOPHI, He IIpPHUKacaThC K OaTapesM, He
OTBJIEKATLCS OT U3MEPEHIII, He IIPOM3BOANTh N3MEHEHHI B cXeMe 1 He OCTaBIIITh Oe3
HaOJTIO/IeHIS 11ellb, HaX OJISIITY OCS I10]T HAITPSIKeHLEeM.

IIpu pabote ¢ kaTymKaMU UHIYKTUBHOCTA U KOHJIEHCATOpaMI He TPoraTh UX U
COeQUHNTENbLHEIE IIPOBOA, TaK KaK BCJIEACTBIE PE30HAHCA MOI'YT BO3HUKHY Th
OOMNBITIEe TOKU U HaIPsHKEHUE.

[Ipu obHapyKeHI HEUCIIPaBHOCTEN B U3MEPUTEIbHBIX IIPUOOpax Hemed leHHO

OTKJIIOYTHINECTOSEMAEH IHTTAHITA 1 JOJIOXKITTE 00 »TOM PYKOBOIITTCIIIO 3aHSITUHN NI
OHHOW NOANKUCLIO

oy ]
C-:‘::*md:ﬂ-:ﬂﬂggtguuu SAB8BB852205ETBAS00060000043E
Bragere)  FHoyoROHIAHANBBITIO/THEHHSI J1A00pATOPHBIX PadOT:

J{OOXKUTH PYKOBOAUTEIIO 3aHSTHI U Ta0OPaHTY O 3aBepIIeHNH padoT.
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ObecTounTh COOpaHHBIE CXeMEBI, pa30dpaTh UX (eCIIU ATO MPEYCMOTPEHO) 1 BHIKIIOUNTE
KOHTPOJIBLHO-I3MEPUTEIILHBIE ITPHOOPHI.

[IpuBecTu B OPSAZIOK U cAaTh pabouee MecTO JJabOpaHTy, U JOJIOKUTh PyKOBOIUTEIIO
3AHSITHHI O cade.

1HP PALOTE SAIIPEINTAETCA:

MPOU3BOJUTH CAMOCTOSITeIbHOEe BKJIIOUEeHHEe ABTOMATOB 3AIMThI, 3AMeHSITh
NpeJoXpPAHHUTEN, YCTPAHSTH HEMCIIPABHOCTH H IMOBPEKACHUS;

NPOBOANTH KAKHEe-JIH00 MepeKII0oUeHUsI, COeIHHeHHSsI, He MPeyCMOTpeHHbIe
HHCTPYKIHSIMH 1O BBIMOJHEHHIO JIA00pPATOPHBIX padoT.

PIT ABAPIMITHBIX CHUTVAIITGIX T HECYACTHBIX CIAVIAIX:
. . l l l . A

HEMEMNICHHO OTRJIIOYIHTD AaBTOMAT bI 3alllHT bI, JOJIOKHT b PYKOBOJAHTEJ/IIO 3AHAT HA
[ § | ,I[EﬁCTEﬂEﬂTb COI'JIACHO €1ro }'RﬂBﬂHHﬁ;

IpH NnopaxkeHul JHJICKTPHYUYECCKHM TORKOM OKa34aTbh II€EPBYHO nmoMoIib
COOTBETCTBHH C HpHHH’I’ﬂﬁ METG,I[HHUFI 0 l’lpHﬂhITHﬂ Bpa'a.

OTBETCTBEHHOCTbB3AHAPYHIEHUETPEBOBAHNN
bE3OITACHOCTMN:

JITa, HAPYIITUBIITNE TPEOOBAHIS MHCTPYKITUNHI OTCTPAHIIOTCS OT BBIITOTHEHI

HHGGPHTDPHLIK pﬂﬁGT H JOITYCKAIOTCAH TOJIBKO IIOCJIE CHAYI 3a"9CTa 110 IIPpAaBHJIaM I1
MEpaM GETSDHEIGHDCTH;

IIPU BEIBOE U3 CTPOS MPHUOOPOR 1 00OPYIOBAHIA Ja00OpaTOPUI IO BUHE JIUIIA,
IIPOBOAMBIIIETO PA0OTHI U B CITydae HapyIIeHUs TpeOOBaHUS MHCTPYKITUH, OHU HECYT
MaTEPUATBbHYIO OTBETCTBEHHOCTh B COOTBETCTBUM C JENCTBYIONINM 3aKOHOAATEIECTBOM

POD.

0.0 3ananue Qs padoThI

1 Ilo SKBHBaAJIEHTHBHIM CXEMaM 3aMEIEeHN [IPOBECTH HCCIEJOBaAHNIE IIPUHIINIIA
paOOTEl aMIUINTYQHOTO JHOJHOIO OrpPaHIUNTENS, MCCICAOBAHUE CXEM 3alllUTHL
3BOHKOBON II€NH, IleNi MHKpodoHa, (IIbTpallM OIIACHBIX CHTHAJIOB W
KOMONHHIPOBAHHOI CX€MEBI 3alIUTEI TeIe(OHHOIO aIlapara.

2 CHATH BpEMEHHBIE JuUarpaMMbl CHTCHAJIOB M aMIUIATYJHO-YaCTOTHLIE
XapaKTEPUCTHUKN CXE€M 3allUThBl N ONPEACIINTh BEINYNHBLI OCIAOIEeHUS OIIaCHBIX
CUTHAJIOB.

3 CocTaBUTB OTYET O HpDﬂEHaHHGﬁ paﬁﬂTE B COOTBETCTBIHII C TpﬂﬁDB&HHHMHn

HM3JIOKCHHBIMII B OIINCAHIII paﬁﬂThI.

3.0 Ilopsaaok BbINIOJIHEHUA PA0OTDI

4.1. 3anycmums mooenupyrouiyio npocpammy EWBS.

4.2. IIposecmu uccnedosarnue npuHUUNA paoomsl AMAIUMYOHOZ0 OUOOHOZO
OCpaHuuUumens.

4.2.1. HaOpaThb 5KBHBAJICHTHYIO CXEMY 3aMEHIICHHS AUOJHOTO OrpaHMUNTENIS
10 puc. 4 ¢ yKazaHHBIMU Ha cXeMe IlapaMeTpaMu, IJie R — COIIPOTURIIEHUE HATPY3KMU.
4.2.2. Bxmounts cumynarop EWBS, yoeguTtscs B paboToCIIOCOOHOCTH CXEMEIL. 4.2.3.

CHATHL BpEMEHHBIE JJuarpaMMBl CUTHAJIOB Ha BXOJE U BBIXO/IE€ JUOAHOIO
orpanmanTensd. J[11 HaOIOqeHNI CUTHAIOB OTKPBITE OKHO ocIwwuiorpada. Oba

KaHasa ocImioLpaAd fiepeBecT B pexuM «AC».

cepricbuiar 4 PORCEEHATE O P HOMOMBIO 3JIEKTPOHHOIO ocI[iwIiorpadga BOJBT-aMIIEPHYO

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
XapaKTEePUCTKY IIONYIIPOBOJHIKOBOIO AuoAa. JIJIsd 3TOro B JI€BOM YITIY
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ociiuiorpada HaxaThk KHONKY «B/Ay.

PHC}"HDK 4 — DKBUBaJICHTHAas cXeMa 3aMCHICHITA AIMOJHOI'O OI'PAHMHYMUTCIIA

4.2.5. IIpoBectu ucciaegoBannue 3PQPEeKTUBHOCTH aMIUIUTYJHOTO OrpPaHUYCHUS
OIIACHBIX CHUTHAJIOB. J[JI1 3TOTO0 IIOCJIEOBATEIILHO 3aJlaBas ¢ IIOMOINLIO MCTOYHHKA

HaIpsDKEHI aMIUINTY Ay curHana, paBHyro 1 mMxB, 10 mxB, 100 mxB, 1 MB, 10 MB,
100 MmB, 200 MmB, 300 MmB, 400 mB, 500 MB, 1 B, 1,5 B, 2 B u 3 B, uamepurs ¢
[IOMOIILIO MYJILb-THUMETPa YPOBHH CHTHajla B JenuOenax Ha BXOJE H  BBEIXOJE
OTPAaHNUUTENA, IMOJAKIIFOYasl MYJILTUMETP K YKazaHHBIM TOYUKaM C IIOMOIIBIO KJIrOYa.
HMaMmepeHHBIE JaHHBIE 3aHECTH B OTYeT B Buje Ttadmuiwl. IlocTpouts rpadux
3aBICHMOCTHU BEINYMHBI 3aTyXaHUs OIIaCHOTO CUTHAjla B JUOJHOM OTpaHIUUTEIE OT
BEJIMUNHBI HAIIPSIKEHII OIIAaCHOTO CUrHAJIa Ha €ro BXO/IE.

4.3. IIposecmu uccnedosanue cxemol 3AuiUmbl 360HKOBOU UENU.

43.1. HaOpaTh »5KBHAJIEHTHYIO CXEMy 3aMEI[eHIs 3BOHKOBONM IeNu
Tele(pOHHOIO allapaTa IO PHUC. 5 C YKazaHHBIMHU Ha CXEME ITapaMeTpaMIl, IIe Rex —
BHYTPEHHEE COIPOTHUBIIEHNE 3BYKOBOro uHAMUKatopa. lIpm sToM 11 3BYKOBOTO
NHANKATOPa YCTAaHOBUTh BEJIMUNHY HallpsikeHNs paBHYrO 120 B, a Toka —4 A,

C aYy

H & i AT & T \\

3BYKOBOW MHOMKATOP

EME%QHE&QKBHEHHEHTHHH CXCMd 3aMCIICHIIA BEDHHDBDﬁ HCII TA
3NEKTPOHHOW NOONMCLIO

T 5 O —r— -y A
= A '.:_"I.".['ll".'_'-"'"l

LepTUdl . 2L 22200 MBAD 6000004 3E
snaneney ey 2e-BrarounTEcuMy JIITOp EWBS, yOeautscsa B paboToCIIOCOOHOCTU CXEMEI

ITIO KPAaHY DCL[HH.]’IDTPH(I)EI: Hd KOTOPOM JOJIKCH HEL6HID,[[EITBCH CHUTHaJI C 4YaCTOTOU



paBHoll 2 KI'mm m ammurygonl HampspkeHusa — 120 B, oOecneunBaromuii paboTy
3BOHKA TejIedoHa.

4.3.3. OTpegakTUPOBaThL CXEMY, IIPEACTABJIEHHYIO Ha puC. 5, mpeoOpazoBaB ee
CXEMYy 3aMEIeHNs YCTPOICTBA 3al[UThl 3BOHKOBON IIENN, MMEIOIIYHO BHJ Kak Ha
puc.6. I A3TOr0 3aMEHHThL 3BOHOK (3BYKOBOHMI MHAUKATOpP) MCTOYHUKOM
[IEPEMEHHOIO0 HAIPKEHIA, HMMHOTYPYIOIIIM pPadoTy aKyCTOAJIEKTPHUECKOTO
IIpeoOpazoBaTess, a HCTOUHUK CUTHalla BEIZ0Ba — R« COIIPOTHRIIEHIEM Harpy3KI.
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PucyHox 6 — DKBHBaJIeHTHAs CXEMa 3aMEIeHIs CPEeACTRA 3all[UTHI
3BOHKOBOI 1teri TA

4.3.3. CHATH BpEMEHHBIE AuarpaMMbl I YPOBHU OIIACHBIX CUTHAJIOB Ha BXOJIE U
BBIXOJIE CXEMBI 3all[UTHl 3BOHKOBOI IENIU IIPU Pa3INUYHBIX 3HAUEHUAX BEJINYNHBI
OIIaCHOrO curHana. J[Jd 3TOro ¢ IOMOIBIO UCTOUHHNKA IIEPEMEHHOTO HAIPsIKEHI,
NIMUTUPYIOIIETO IIOSBICHUE B 3BOHKOBOMU II€MIN OIIACHOT'O CUTHAaJlIa, II0CII€0BATEIILHO
ycTaHOBUTL HallpskeHne Uo, paBHOE 30 MB, 100 MB, 300 MB. MaMepeHHbIe JaHHEIE
3aHECTH B OTYET.

4.4. IIposecmu uccnedosanue cxembl 3aduiUmol Yenu MUKpo@QoHa.

4.4 1. HaOpaTh SKBHAJIEHTHYIO CXeMY 3aMeENICHUS CpPeJCTBa 3alUTHl I[eIIN
MukpodgoHa TenedOHHOIO ammapara II0 puc. 7/ ¢ YKa3zaHHBEIMH Ha CXEMe
nmapamerpaMil. COONPOTURIIEHNE B 3TOI CXEME 3aMeIleHUs NUMUTHPYET BHYTPEHHEE
COIIPOTURIICHIE MUKpPOQOHa. CnpasoyHo: GHYMpPEeHHe conpamiieiieHue
2NeKMPOOUHAMUYECKUX MUKPOGOHO6 nexcum 6 npedenax om 50 Om oo 1 KOm, a
KOHOEHCAMOPHbBLIX U 2JIeKMPEMHbIX MUKPOGOHOE Moxcem docmiueamsb oecamki Mom.
M CTOYHNKOM ME€PEMEHHOIO HAIpPsKEHUI MOJenupyercda padboTa MHKpodoHa B
pexXnMe IOoJHATas MHKpoTenedoHHasd TpyOka, TO €CTh IlepeJadll COOOIeHHIl, a
AMIUIUTY JHEIM MOJYJIATOpOM — padoTa MHKpo(dOHa B pPEXKNUME OTOO0S, TO €CThb
nMutupyercs BY HaBsI3bIBaHUE.

4.4.2. Bxarounts cumyiritop EWBS, yoenurbces B pabOTOCIIOCOOHOCTH CXEMBbI

1o owpay, SR,

ihukan 443 CHHTB EIJEM&HHBIE‘}E AHdal'paMMbl pCHCBOI'O H OIIACHOI'O CHI'HAJIOB Ha

EBIP;D,[[E CEEMBI BEIH_[HTBI HpH YKa3dHHBIX IIdpaMCTpPdaX.
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PucyHok 7 — ODKBUBaJIEHTHAs CXEMa 3aMEIEHIS CPEICTBA 3all[UTHI
I[eI MUKpPO (oHa

444 CHITb aMIUINTYJHO-4AaCTOTHBIE XapaKTepUcTukn gaHHoro RC ¢uibsTpa
IIpH CJICAYIOMUX 3HaueHIX mapaMeTpoB: 1) Rex = 1000 Om, C = 0,05 Mr®D; 2) Rex =
1000 Om, C = 0,01 mx®. ][4 5TOro B M3MEPUTEIIE HACTOTHRIX XapaKTepucTuk (Bode
plotter) ycTaHOBUTL CIEAVIOIINE ITapaMETPEl B JIorapU(pMIUECKOM MacIlTade: IIO
BepTukam (F =0 gb, I = - 60 gb), no ropmzonramu (F =1 MI', I =100 I'm).

445 IlpoBectu oI1eHKY 5((EKTUBHOCTU pPabdoThl CXE€MBI 3allUTHI II€HU
MukpogoHa (puc. 7) Opu pa3INUHBEIX 3HAYEHHSIX BHYTPEHHOT'O COIIPATUBJICHIS
MukpogonoB (100 Om, 300 Om, 500 Om, 1 Kom m 1Mowm). [lmg sToro mnpu
yKa3aKHHBIX HOMHHAalIaX Re: cHATE AUX um mnpoaHamu3upoBaThb 3((EKTHBHOCTD
ocJ1abJIeHNs OIIaCHBIX CUTHAJIOB U IIEpeJadl PeUeBhIX CUTHAIIOB.

4.5. IIposecmu uccnedosanue cxemovl UILMpPAYUU ONACHBLLX CUCHATLO8.

4.5.1. HaOpaTthr »KBHAIEHTHYyIO cxeMy 3amenieHud lI-oOpazHoro ¢uisTpa
HIDKHIX 4aCcTOT I10 PUC. 8 ¢ YKa3aHHBIMU Ha CXE€Me IIapaMeTpPaMI.

4.5.2. Bxkarounts cumyizitop EWBS, yoenurbcs B pabOTOCIIOCOOHOCTH CXEMBbI
I10 BKpaHy ocluuiorpada.

4.5.3. CHATL Bp€MEHHEBIE JJarpaMMbl OIIAaCHBIX CUTHAJIOB Ha BEIXOJE (PIUILTPA .

454 HamepuTh aMIUINTYAHO-UYaCTOTHYIO XapaKTepUCTUKY QIUILTpa IIpHU
3aJJAHHBIX ITapaMeTpax. J[JIs1 3Toro B M3MEpUTEJIe YaCTOTHBRIX XapaKTEepUCTUK (Bode
plotter) yCcTaHOBUTL CIEAYIONINE MapaMETPhl B JIOrapu@MUUECKOM MacIiTade: IIo
Beprukam (F = 10 gb, I = - 80 gb), o ropmzonranmu (F = 1 MIt, I = 300 I'1).
OnpeaenuThk IoIoCcy MpoIyckaHA (IUIbTpa Ha YpoBHE -3 Ob (TO €CTh B TOM MECTE,
rje 3HaHEHM%ﬁWg§ﬂTLGH 10 0,707 oT HaYAIILHOTO 3HAYUEHII ).

R Sl 1y W@W@ﬁ’]ﬂ%”iﬁ%ah&ﬂpm NHAYKTUBHOCTEN U €MKOCTEI, YCTAHOBUB L = 15
MFH Des5r0: @3@ MK Dy nHOBTOpHO m3MepuTh AUX pumbsTpa, omnpenenuB ero Mmoaocy

IIPOITYy CKaHIIA.



