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(54) CNOCIB KOHTPOJIHO HOPMU BUCIBAHHA HACIHHA HA CIBANTKAX TOYHOIO CIAHHA

(57) Pedpepar:

Cnoci® KOHTPOM HOpMM BUCIBAHHSA HACIHHA Ha ciBankax TOYHOrO CisiHHSA, WO BKMoYae hOpMyBaHHS
eNeKTPUYHUX CUrHarniB npu KOHTPONi BWUCIBAHHA HAaCiHHA OaTyvKamMu, BCTAHOBMEHUMU Y KOXHOMY
BMCIBHOMY anapari CiBarku TOYHOMO CisitHHA, (pOpMYyBaHHS €NeKTPUYHUX CUrHanis gaTyvkoM 3agaHol
HOPMW BUCIBAHHA B LUTYKax HAacCiHHSA Ha MOroOHHWM MeTp, BBIMKHEHHS 3BYKOBOI cuUrHanisauii Ta
CBITMOBOI iHAMKALii ANSA KOXHOrO BMCIBHOrO anapara, MOPIBHAHHS KifbKOCTi BUCIIHOTO HACiHHA 3
KiNbKICTIO, sika MOBUHHA OyTW BUCiHA Npu 3afaHii HOPMi BUCIBaHHA B Aiana3oHax 3agaHol JOBXWMHU
O[IHOYACHO MO [eKifbKOX KaHanax, LWo BiApi3HAITLCA [OOBXMHAMK [iana3oHiB MOPIBHAHHA i
AonycTMMMMM BeNMYMHaMM HepdociBy abo nepeciBaHHS HACiHHS, NPUYOMY OOBXWMHW [Aiana3oHiB i
OOoNyCTUMI BENUYUHN HeJocCiBy abo nepeciBaHHs HACIHHS 3a4al0Tb KiNbKICTHO | YaCTUHOHO Ti€l KiNbKOCTI
HacCiHHA, Ska NoBWMHHa OyTW y gaHOMy Aiana3oHi MOPIBHAHHSA. 3ByKOBa CurHamisauis XxapakTepHoro
TOHY AN KOXHOro KaHany BMUKAETbCH TiMbKU MpU NepeBuULLEHHI ONYCTUMOI BENNYMHU HEJOCIBY Yn
nepeciBaHHsA HaciHHS B Oyab-skoMy Aiana3oHi NOPIBHAHHA Migpan Aekinbka pas (aBivi abo Ginblue).
3anamM'siTOBYETLCA  KiMbKICTb  HacCiHHA  AINCHOT OCTaHHbOI  [OBXWHW  diana3oHy, Ans  §Koro
BM3HAYa€ETbCH BENMYMHA HEOCIBY YN NepeciBaHHSA HACIHHA Y BiACOTKax A0 3aAaHOi HOPMU BUCIBaHHSA
i BKIIOYAETLCA CBITNOBA iHAMKALLIS HOMepa BUCIBHOrO anapara, e BUHWUKMIO NOPYLUEHHS, 3 BKa3iBKOK
BigCcOTKa OO0 3adaHoi HOpMWU BUCIBaHHA. MOMEHT AOCArHEHHs AO0MyCTUMOT BENUYMHU HEeZOCIBY UK
nepeciBaHHA HaCiHHA € NOYaTKOM HACTYIMHOMO Aiana3oHy 3a4aHoi JOBXMHMU.
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KopucHa mogenb HanexuTb 00 3acobiB aBTOMaTM3alil CiNbCbKOrocnogapCcbknx MalluH, a came,
00 3acobiB aBTOMaTUYHOro KOHTPOIMO NPOoLEeCy BUCIBAHHSA HACIHHSA Ha CiBarnkax TOYHOMO CistHHSA.

Bigomnii cnocié KOHTpPOM HOPMM BUCIBAHHA HACiHHS Ha ciBankax TOYHOro cisiHHsa [1], wo
BKNtovYae hopMyBaHHA e€NEeKTPUYHUX CUrHaniB NpyM KOHTPOMi Npouecy BUCIBaHHA HACIHHA gaTyvkamu,
BCT@HOBMEHNMU B KOXXHOMY BMCIBHOMY anaparti CiBanikm TOYHOrO CisiHHSA, (OPMYBaHHSA €MeKTPUYHMX
CUrHarsnis gaTyMKOM 3a[aHOi HOPMWM BUCIBAHHS B LUTYKax HAaCiHHA Ha MOrOHHWI METP, BBIMKHEHHS
3BYKOBOI CUrHanisauii i cBiTnooi iHguKkauil. pn UbOMYy AN KOXHOrMO BWUCIBHOrO anapaTta CiBasku
NPOBOAUTBLCS MOPIBHSIHHSA KiNbKOCTI MOCIAHOrO HACiHHA 3 KiNbKICTIO, sika MOBMHHA OyTWM MocisiHa 3a
3agaHo0 HOPMOM, B AdianasoHax 3aJaHol OOBXMHM OOHOYACHO Ha AEKiNbKoX KaHanax, Lo
BiQPI3HAIOTLCA OOBXUHAMM [iana3oHiB MOPIBHAHHA | JONYCTMMMMW BenuuMHamm HepociBy abo
nepeciBaHHA HACIHHSA, NMPUYOMY AOBXWHW Aiana3oHiB i AONYCTUMI BENWYUHU HEOOCIBY YW NepeciBaHHSA
HaCiHHA 3a4al0TbCA KIMbKICTIO | YaCTUHOIO KiNbKOCTI HaCiHHS, sika NOBUMHHA G6yTW B JaHOMY AianasoHi
NMOPIBHSIHHA, 3BYKOBA CWUrHani3auisi XapakTepHOro TOHY [ANsl KOXHOro KaHamny BMWKaeTbCs npwu
nepeBuLEHHi AOMYCTUMOI BENWYMHWM HEeJocCiBy YM nepeciBaHHSA HaciHHA B Oydb-sKOMY AianasoHi
NMOPIBHSAHHA, MpPYM UbOMY 3anaM'dTOBYETbCS KifbKICTb HACiHHSA AINCHOI  OOBXWMHM  Aiana3oHy,
BU3HAYa€ETLCA BENMYMHA HEAOCIBY YN NepeciBaHHSA HACiHHA B BiACOTKax 40 3af4aHOi HOPMM BUCIBaAHHSA
i BKNHOYAETbCS CBITNOBa iHAMKALIA HOMepa BWCIBHOro anapaTa ciBanku, Ae BMHUKMIO MOPYLUEHHS, 3
BKas3iBKOI Bi4COTKa A0 3a4aHOi HOPMW BUCIBaHHS.

Heponikom Takoro cnocoby KOHTPOMO HOPMM BUCIBAHHS HaCiHHA € BBIMKHEHHSI 3BYKOBOI
curHanisaudii npu BMNagKOBOMY MNEPEBULLIEHHI AOMNYCTUMOI BENUYUHW HEOOCIBY 4M NepeciBaHHA
HACIHHS, LLO 3HWXYE e(PEeKTUBHICTb KOHTPOSO HOPMW BUCIBAHHS HACiHHS.

3agadyeto KOpUCcHOI Mogeni € NiABULWLEHHS e(eKTUBHOCTI KOHTPOS0 HOPMW BUCIBAHHSA HaCiHHA 3a
paxyHOK BUMKHEHHSI-BBIMKHEHHS 3BYKOBOI CUrHamisauii npyM BMNagkoOBOMY NepeBaXkaHHi JonyCTUMOI
BEMWYMHN HEJOCIBY Y/ NepeciBaHHSA HACIHHS.

BkasaHa 3agava BuMpILIYETbCA TUM, WO CMOCIO KOHTPOM HOPMW BUCIBAHHA HaCiHHSA Ha ciBarnkax
TOYHOrO CisiHHS, O BKMNtOYae popmMyBaHHS €NEeKTPUYHUX CUrHasniB npu KOHTPOSi BUCIBAHHS HACiHHA
AaTynkamu, BCTAHOBMEHWMM Yy KOXXHOMY BWCIBHOMY anaparTi CiBarnku TOYHOrO CisiHHS, dbOpMyBaHHSA
€NEKTPUYHMX CUrHaniB AaTyYMKOM 3a4aHOi HOPMW BUCIBaHHSA B LUTYKaX HACiHHA Ha MOrOHHWA MeTp,
BBIMKHEHHSI 3BYKOBOI curHanisauii Ta CBITNOBOI iHAMKaUil [ANS KOXHOro BWCIBHOrO amnapara,
NOPIBHAHHSA KiNbKOCTI BMCISIHOTO HACiHHA 3 KiMbKiCTio, Ska NOBWHHA OyTu nocisHa npu 3agaHin HopMi
BUCIBaHHS B fianasoHax 3agaHol OOBXWHM OOHOYACHO MO AEKiNbKOX KaHamnax, WO Bigpi3HAETbCS
AOBXWHaMM Aianas3oHiB NOPIBHAHHS | JONYCTUMMMUK BENUYMHAMN HegociBy abo nepeciBaHHSA HACIHHS,
NpuvyOMy OOBXWHW Aiana3oHiB i AONyCTMMI BENWYUHM HepdociBy abo nepeciBaHHA HaCiHHA 3agatoTb
KINbKICTIO | YaCTUHOMO Ti€i KiNbKOCTI HACiHHSA, sika NOBMHHA ByTn y AaHOMY Aiana3oHi NOPIBHAHHSA, Npwu
LbOMY, 3riJHO 3 KOPMCHOK MOAENS0, 3BYKOBA CUMrHani3alis XxapakTepHOro TOHy ANs KOXHOro KaHany
BMUKAETBLCS TiNbKU NPU NEpeBULLIEHHI AONYCTUMOI BENUYMHWN HedociBy abo nepeciBaHHA HaCiHHA B
Oyab-akoMy [fianasoHi NOpiBHAHHA nigpsd Aekinbka pasis (gsivi abo Oinbwe), npyv UbOMYy
3anam'aToOBYETbLCS KiNbKiCTb HACiHHS AINCHOT OCTaHHBLOT AOBXWHU Adiana3oHy, AN SIKOro BU3HAYaeTbCA
BeNnuyMHa HeJoCIBY UM NepeciBaHHS HaCiHHS y BicOTKax 4O 3a4aHOT HOPMU BUCIBAHHS i BKIMIOYAETLCSA
CBITNOBa iHOMKALUi HOMepa BWUCIBHOrO anaparta, A€ BWHUKIO MOpPYLUEeHHS, 3 BKa3iBKOK BigcoTka A0
3a[laHOl HOPMM BUCIBAHHA, NPW LUbOMY MOMEHT [OOCAMHEeHHS AOMYCTUMOI BENUYMHM HedoCiBY 4u
nepeciBaHHsi HAaCiHHS € MOYATKOM HaCTYMHOrO Aiana3oHy 3a4aHol JOBXUHN.

Ha dir. 1 nokasaHi Ans nepLioro kaHany AianasoHn NOpiBHAHHA OOBXMHOW K, Ta rpadikv 3MmiHu
BEITUYUHU

ng = K-m (1)

Pi3HMLLI MiXX KINbKICTIO HaciHHs K, sike NOBUHHO BYTU BUCiIsSiHE NpW 3afaHiin HOPMi BUCIBAHHS HACIHHS
B LUTYKaxX Ha NOrOHHUI MeTP, i KINbKICTIO HAciHHS M, sike BUCIBAETbCH BUCIBHMM anapaTtoMm, AONYCTUMI
BENUYMHU HEJOCIBY «+Ny-i NepeciBaHHS HACiHHSA «-Ny-.

Ha cpir. 2 nokasaHi giana3oHn NopiBHAHHA gOBXMHOW K> i rpadikn 3mMiHM BENUUNHN

Ny =K-m (2)

ONg Opyroro kaHany.

HoexuHa K; giana3oHy NOpPIBHAHHA O NepLioro kaHany BMOMpaeTbCs HeBEenuka, Hanpuknag
KiNbKICTb HaCiHHA B LWITYKax, ske Mpu 3afaHii HOpMi BUCIBAHHA MNOBUHHE CiATUCA Ha OLHOMY

NOroHHOMy meTpi. [lonycTuMi BENUYMHU HeJoCIiBY i NepeciBaHHS HaCiHHS MOXHa 3a4aTu ‘nl‘ =05K -

Ak Tinbky Nigpag Aekinbka pas (4givi abo binbLue) BUKOHYETLCS HEPIBHICTb

-npzngzng- (3)

BMukaeTbCa 3BYyKOBa CUrHanisauisi, 3anam'aToBYETbCA KiNbKICTb HaACiHHA K; AiNCHOI OCTaHHbLOI
OOBXMHM fliana3oHy, 064YNCIIOETLCA B BiACOTKaxX BiaXWUMeHb Big 3a4aHOi HOpMK BUCIBY 3a hopMynoto
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§=100n; /Ky - (4)

BMmukaeTbca cBiTNoBa iHOMKAUi HOMepy BWCIBHOrO anaparta, e CTanocb MOpYLUEHHS
TEXHOMOrYHOro NPoLecy BUCIBaHHSA HACIHHS, 3 BKa3iBKOK Y BiCOTKAX BiAXUNEHHSA 4O 3a4aHOi HOpMU
BUCIBaHHS HACIHHS.

HoexunHa K, gianasoHy MOpiBHAHHS ONS OPYroro kaHany BMOMpaEeTbCs B AeKinbka pasiB Oinblue
poBxmHM K; gianasoHy MOpPIBHAHHA nepluioro kaHany, Hanpuknag K,=3K;, a gonyctumi BenuyuHu

He[oCiBY i NepeciBaHHA HACIHHSA 3a4al0TbCs MEHLLE, HiXK B NepLUOMY KaHani, Hanpuknag ‘nz‘ =0,2K,-

AK TiNbKM BUKOHYETBCHA HEPIBHICTb
—Ny 2Ny 24Ny, (5)
BMWKaETLCSH 3BYKOBA CMrHanisauisi, 3anam'aToByeTbCH KE , 0BumcneTbes

§=100n, /K>, (6)

i BMMKA€ETbCS CBITNOBA iHOMKALia HOMEpPY BUCIBHOrO anapaTta 3 BKasiBKOK Y BiACOTKaX BiOXUNEHHS
B, 3a4aHOi HOPMU BUCIBaHHS.

Mepwun kaHan [o3BoONAe OTpUMAaTK iHOpMaUilo NPo Benuki BiOXWNEHHSA Bi4 3agaHoi HOPMU
BUCiBaHHs. [Mpy BenuuMHax, NPUNHATUX Yy NpWKNagi Ans neplioro kaHamny, 3ByKOBa CurHanisauis
BMUKaeTbCA Yepe3 0,7 M mpoxogy CiBanku 3 MOMEHTY MOBHOMO MPUMWHEHHS BUCIBAHHSA HACIHHS i
yepes 1,5 M, aKwo Hepgocis cknage 50 % Big 3aranbHOI HOPMWU BUCIBaHHSA. [pyrun KaHan BKIHOYMTb
3BYKOBY CUrHanisauito B ymoBax npuknagy 4epes 3 M, SKWO nepeciBaHHA HaciHHA Habarato Ginblie
20 %, TO 3BYyKOBa CUrHanisauist BKIOYUTLCA MEHLLE HiXK Yepes 3 M.

HaHun cnoci® KOHTPON HOPMM BUCIBAHHSI HACiHHS Ha ciBankax TOYHOrO CisiHHA [J03BOSISIE
3abe3neynTn MiHiManbHy BenMYMHY BUCIBAHHS Npu Oyab-sikii HOPMi BUCIBAHHS HACIHHS | LUBUAOKOCTI
pyxy ciBanku, oTpumati iHpopmaLito Npy Manux BiAXUMEHHSX Big 3a4aHOl HOPMU BUCIBAHHA HaCiHHSA
3 BpaxyBaHHSAM 3HaAKy LbOro BiAXWMeHHs, TO6TO, bGinblle 4M MeHwe 3agaHoi HopMM BiabOyBaeTbcs
BWCIBaHHSI HacCiHHS y KOHKPETHOMY BWCIBHOMY anaparti, NigBuYye e(eKTUBHICTb KOHTPOM HOPMMU
BUCIBaHHSI HacCiHHS 3@ pPaxyHOK BMMKHEHHS-BBIMKHEHHSI 3BYKOBOI CurHamisauii npy BunagkoBOMY
nepeBuLLEHHI AONYCTUMO| BENUYMHN HEAOCIBY UM NepeciBaHHs HACIHHS Yy nepLlomy KaHani.

®OPMYIJIA KOPUCHOI MOLENI

Cnoci® KOHTPOM HOPMU BUCIBAHHSI HACiHHA Ha CiBasikax TOYHOrO CisiHHSA, WO BKMoYae hopMyBaHHS
€eneKTPUYHUX CUrHamiB npu KOHTPOIi BUCIBAHHA HACIHHA JaTyvKkamMu, BCTAHOBMEHUMMU Y KOXHOMY
BWCIBHOMY anaparTi CiBafnikv TOYHOrO CisiHHS, (bOpMyBaHHSA enekTPUYHUX CUrHaniB AaTyukoMm 3agaHoil
HOPMW BUCIBaAHHA B LUTYKaX HaCiHHA Ha MOrOHHUM MeTp, BBIMKHEHHS 3BYKOBOI curHanisauii Ta
CBITNOBOI iHAMKAUiT Ofs1 KOXXHOMO BWUCIBHOrO anapaTa, MOPIBHSHHS KiNbKOCTI BUCIAHOMO HaciHHA 3
KiNbKICTIO, Sika MOBMHHa OyTW BWCisiHA NpW 3aaHii HOpMi BMCIBaHHS B Aiana3oHax 3a4aHoi JOBXWHU
O[lHOYACHO MO [AeKifnbKOX KaHamnax, LWo BiApi3HAITLCH AOBXMHAMW [Aiana3oHiB  MOPIBHAHHA i
AONyCTUMUMKW BenuMyMHamMmn HefdociBy abo nepeciBaHHA HacCiHHSA, MPUYOMY OOBXWHW [iana3oHiB i
OOMyCTUMI BENUYUHN HeaociBy abo nepeciBaHHA HACiHHA 3a4atoTh KiMbKICTHO | YaCTUHOO Ti€l KiNbKOCTI
HaCiHHS, Ska NOBMHHA OyTW y AaHOMY [iana3soHi NOPIBHSAHHSA, sSIKUA BigPI3HAETbCA TUM, LLO 3BYKOBA
curHanisauis XxapakTepHOro TOHY ANs KOXHOro KaHany BMUWKAETbCH TiNbKM MpU  NepeBULLEHHI
AONYCTUMOi BEMNUYUHM HEJOCIBY Y/ NEpeCiBaHHA HACIHHA B Oyab-skoMy Aiana3oHi NopiBHAHHSA Nigpsa
Jekinbka pas (asivi abo GinbLie), Npu LbOMY 3anam'aTOBYETLCS KiNIbKiCTb HACIHHSA AiNCHOI OCTaHHbLOI
OOBXMHM [JianasoHy, Ons SKOro BM3HA4YaeTbCs BenvMuMHa HeAOoCiBY UM NepeciBaHHSA HaCiHHA Y
BiACOTKax A0 3a[aHOi HOPMW BUCIBAHHA i BKIOYAETbCA CBITMOBa iHAMKALUIA HOMepa BUCIBHOIO
anapara, e BMHUKNO MOpYLUEHHs, 3 BKa3iBKOK BiACOTKAa A0 3a[aHOi HOPMU BUCIBAHHS, NpU LbOMY
MOMEHT [OCHArHEHHA [JOMNyCTUMOI BENUYMHU HEeAOCiBY YW MepeciBaHHA HaCiHHS € MnoYaTKoM
HaCTYNHOrO Aiana3oHy 3a4aHOoi JAOBXWHM.
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