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PYKOBOJACTBO INOJIb30OBATEJIA

1. BBenenue

MHoro¢pyHKIMOHAIBHBI  OOHAPY)KUTENIb  MOJYIPOBOAHUKOBBIX 3neMeHToB «JIOPHET-
CTAP» (B manbpHeiimeM 0OHAPY)KUTEIb) MPEIHAZHAYCH JJIsl TOUCKA U OOHAPY)KCHHUS SJICKTPOHHBIX
YCTPOMCTB, HAXOAAILIMXCS KaK B aKTUBHOM, TaK U B BHIKJIFOUEHHOM COCTOSIHUU.

PaboTa oOHapyxuTenss OCHOBaHAa Ha CBOICTBE MOJYIMPOBOJHUKOBBIX 3JEMEHTOB IE€PEU3ITY-
4aTh BTOPYIO U TPEThIO FAPMOHMKM Ipu 00gyyeHHH uX 3oHaupyrommum CBY curnaisom. Makcu-
MaJIbHBIA OTKJIMK OT TIOJIYIIPOBOAHHMKOBBIX AJIEMEHTOB MCKYCCTBEHHOTO IPOMCXOXACHUS Halro/na-
€TCcs Ha BTOPOM rapMOHMKE 30HIUPYIOILEro CUTHama. A mpu oOJydeHHH OKUCHBIX IJICHOK eCTeCT-
BEHHOT'O TPOUCXOXKICHHSI, MAKCHMYM OTKJIKA MMPUXOIUTCS Ha TPETHIO TAPMOHHKY 30HIUPYIOIIETO
CHUTHaJIa.

OOHapyXUTENb TIO3BOJISIET MPOBOANTH aHATIHN3 OTKIMKOB O0IydaeMbIX 00BEKTOB KaK IO BTO-
PO, TaKk U MO TPETheil rapMOHMKAM 30HIUPYIOIIEr0 CUrHAaJla, YTO AaeT BO3MOXKHOCTh WICHTU(DUIIM-
POBATh JIEKTPOHHBIE YCTPOUCTBA U €CTECTBEHHBIE OKUCHBIE ITOJIYIIPOBOTHUKH.

OOHapyXuTeJIb ABTOMATUYECKH HAXOJIUT HAMJIY4IINH YacTOTHBIM KaHall IpueMa, CBOOOHBII
OT IIOMEX, 4TO MO03BOJIsIET paboTaTh ¢ MPUOOPOM Ja)Ke B CIOKHOHM 3JIEKTPOMArHUTHOM 0OCTaHOBKE.
ANTOPUTM TIEPECTPOUKH YaCTOTHI, HCIIOIB3YEMbI B OOHAPYXKHUTEJE, aBTOMAaTHYECKH BHIOMpPAET yac-
TOTY 30HAMPYIOLIETO CUTHAJa ¢ MUHUMAJIbHBIM YPOBHEM IOMEX MpHeMa 2-if TapMOHUKH.

OOHapyXUTEJIb MOXET UMETh OT OJHOTO JI0 TPEX CMEHHBIX aHTCHHBIX MOAYJIEH u3 5-X BO3-
MOHBIX '

aHTeHHbI Monyb (//08) muanazona 800 MI'1 mo3BosisieT paboTaTh B MOTJIOIIAOIINX CPEIax C
BBICOKOM BJIa’KHOCTBIO,

aHTeHHbI Moayib (//08c) nnamazona 800 MI'ly ¢ BCTpOCHHBIM aHATM3ATOPOM CIEKTpa JIOTOJI-
HUTEIBHO K BO3MOKHOCTSIM JIMana3oHa MO3BOJSET CYIIECTBEHHO IMOBBICUTH 3(P(PEKTHBHOCTD
UICHTU(PHUKAIIMYA UCKYCCTBEHHBIX U €CTECTBEHHBIX MOIYIPOBOAHUKOB,

AHTCHHBIA MOJYJIh (//242 nuarazona 2400 MI'1; mo3BossieT 3 heKTUBHO OOHAPYKUBATH MaJIO-
rabaputHbie (MeHeelcM®) MOTyIPOBOTHUKOBBIC 3JICMEHTHI,

aHTeHHbI Moayib (//24c) muamazona 2400 MI'i ¢ BCTPOCHHBIM aHAIM3aTOPOM CIIEKTpa J10-
HOJHUTENBHO K BO3MOXKHOCTSIM JMana3oHa MO3BOJSIET CYHIECTBEHHO MHOBBICUTH 3(PQEKTHB-
HOCTh MJICHTH(DUKAIINY UCKYCCTBEHHBIX M €CTECTBEHHBIX MOJTYITPOBOIHUKOB,

aHTeHHbIH Moxynb (//36m) nuamazona 3600 MI'm mo3BOJISIET OCYHIECTBIATH JUCTAHIIMOHHOE
oOHapy>KeHHE C MPOCTPAHCTBEHHOM CeJIeKIMen 1eu.

OOHapyXUTEJIb IMEET CMEHHYIO TEJIECKOTIMUYECKYIO IITAHTY, JIETKO IMPEBPAIAIONIYI0 TIPUOOD
U3 JOCMOTPOBOIO B TIOUCKOBBIN M 00paTHO.

[Ipumenennas uudponas 00padboTKa 1eMOIyJIUPOBAHHOIO CUTHAJIA, TIO3BOJISET MOJIYYUTh BbI-
COKYIO UYBCTBHUTEIBHOCTb.

B oOHapysxuTene mpeaycMOTpeHBI ABa BUA N3ITy4aeMbIX CUTHAJIOB!

- HETIPEPBIBHOE M3ITydeHUE (MM UMITYJIbCHAsE MOAYJISLHSI C MAJIOM CKBa)KHOCTBIO) HECYIIEH 4acTo-
o1 (CW);
- UMITYJIbCHAsI MOYJISIIMSI HECYIICH YaCTOTHI C BBICOKOH CkBaxkHOCTHIO (Pulse).

3710 1aéT BO3MOXHOCTH COUETATh OOJBIIYI0 JAIIBHOCTH OOHAPYKEHHS C YBEPEHHOH HICHTHU-
¢dukamueir o0OHapy>KEHHBIX YCTPOUCTB.

OOHapyXUTEJIb MOXET TIOKa3bIBaTh Ha CBETOJAUOIHOM Ta0JIO OJHOBPEMEHHO YPOBHU NPHHH-
MaeMbIX CUTHAJIOB BTOPOW M TpeThel rapMoHHUK. KpoMme Toro, ypoBeHb BTOPOW MM TpeTheil rapmo-
HUK TONIEPEMEHHO MOKHO OIICHMBAThH Ha CITyX IO YaCTOTE CIICJJOBAHUS MIETYKOB, BOCIIPOU3BOAMMABIX
yepe3 BCTPOSHHBIH T'POMKOTOBOPHUTENb WM HAYIITHUKH.

Hanuuue nerextopa orubatouieit nepensinydennoro CBY curnana no3BosisieT npu HENpepbIB-
HOM H3JTy4eHHUHU HEeCYIIEeH 4yacTOThI Ha CIyX OOHApy>KUBaTh pabOTaroIue 3JIEKTPOHHBIE YCTPOICTRA,
UMEIOIIME B CBOEM COCTaBE aKyCTUYECKUH MPeoOpa3oBaTelb.

[Ipu ucnoap30BaHUK CMEHHOTO aHTeHHOTO MoayJs //24c (nnum //08c) BO3MOXKEH BU3YalIbHBIH
aHaJM3 CIIEKTPa CUTHAJIIOB BTOPOI M TPeThell rapMOHUK. JIOMOJHUTENbHO, aHTEHHBIH MOAYIb //24c
(nnm //08c) mo3BOINISIET MPOU3BOIUTH OLIEHKY YPOBHSI OTPaXXEHUS 1 rapMOHMKH, YTO MOBBIIIAECT BO3-
MOYKHOCTH OTPEACTICHHS HATNYHS SKPAHUPYIOIINX 3JIEMEHTOB.



2. TexHudyeckue mapamMeTpbl
TexHUYECKHE TapaMeTpPhl 3aBUCAT OT TUIA HCIIOIH3yeMOTr0 aHTEHHOT'O MOJIYJISL U TIPEICTABICHbI
B CJICAYIOIIEH TaOuIle:

3

OOHapyXHTENlb CO CMCHHBIM aHTCH- 1108 1/08¢ 1124 1124¢ 1136m
HBIM MOJyJIeM

2.1 | Yacrota 3onaupytomiero curiana B |800MI'y | 800MI'y | 2400MI'1r| 2400MI'r| 3600MI 1y
JMarna3oHe

2.2 | ABTOMaTHUYECKH BEIOOp HecyIen 200kl | 200kl 2MI'nt 2MI'nt 13MI'n
YacTOThl IO KPUTEPHIO MUHUMYyMa
MOMEX B TPAKTE MPUEMHHKA 2-0H
TApPMOHUKH C 1IarOM

2.3 |3HaucHHE MaKCUMaIbHON MOIIHOCTH 30HIMPYIOIIEro curHaiia (mukoBoe/cpeaHee)
Wmnynbcubiii pexum (Pulse) 10B1/230mBT 18B1/112mBT
HenpeppiBHBIN pesKuM /300MBT -
WMy nibCHBIN pexxuM ¢ Majnon - - - - 6BT1/375mMBT
ckBakHOCTHIO (CW)

2.4 | Jlnana3zoH py4dHOU PETyIUPOBKU 20nb
MOIITHOCTH 30HAMPYIOLIET0 CUTHAjIa

2.5 |YacToThl HACTPOUKH PATUOIIPHUEMHBIX YCTPOUCTB paBHBI yIBOCHHOW U YTPOSHHOH YacTOTe mepe-

JIaTYHKA.

2.6 | UyBCTBUTEIFHOCTh PaJHOTPUEMHBIX munyc 110 nbm
YCTPOMCTB COCTABISIET HE XYXKe

2.7 | luHaMUYeCKHi TUana3oH MPUEMHO- 24 nb
IO TpakTa

2.8 | Bpems paboThl OT aKKyMYJISITOpa IpU 3uvaca/l,5 yaca 2,54aca/l,54a
MaKCUMAaJIbHOW MOITHOCTH B UM- ca
YJIbCHOM/HETIPEPHIBHOM PEIKUME

2.9 | Pasmepsr oOHapyxutens (mocmorpo- |40x20x7 | 40x20x7 | 40x12x7 | 40x20x7 40x20x20
BOI BApUAHT) cM cM cM cM cM

2.10 | Pa3meps! TeneCKOMNYECKOH MTaHTH 54x4x4cm (86x4x4cm)

2.11 | Bec uznenus (mocmotpoBoii Bapuant) | 1,0 kI’ ‘ | 0,8 xI' | 1,0kl

2.12 | Bec TeecKOmMYecKou MTaHTn 200 rpamMm

2.13 | Pa3mepsl CyMKHU-YKIIaIKH 45x30x35 cm

2.14 | Bec komIuiekTa (MaKCHMAIbHOTO) 4 xI" (8 kI)
OOHApYKUTENS B CYMKe-YKJIaJIKe

2.15 | /lnana3oH pabo4ux Temneparyp ot +5 50 +40 rpan C

PYKUTCJIb MOXKET UMCTb 17 BAapHUaHTOB MMOCTAaBKH, ITPECACTABJIICHHBIX B CJ'IGI[yIOIJ.ICﬁ Ta6n1/1ue:

3. CocTaB u3iesusi, KOHCTPYKUMS U NPUHAJIEKHOCTH
3.1. B 3aBUCHUMOCTH OT YHCJIa U THIIA HCOOXOMUMBIX CMEHHBIX aHTeHHBIX Moayieii (CAM) oOHa-

HaumMeHnoBaHue KOMIUIEKTa [Tpumeuanne
MOCTAaBKH

1 | Jlopuer Crap //08 Onun CAM na 800 MI'g
2 | Jlopuer Crap //08c Onua CAM na 800 MI'1| ¢ aHAIM3aTOPOM CIIEKTpa
3 | Jlopuer Crap //24 Opnun CAM na 2400 MI'g
4 | Jlopuet Crap //24c Onun CAM Ha 2400 MI'1 ¢ aHanM3aTopoM CHeKTpa
5 | Jlopuer Crap //36m Onun CAM na 3600 MI'g
6 | Jlopuer Crap //08//24 JIBa CAM na 800 u 2400 MI'
7 | Jlopuer Crap //08//24c JIBa CAM na 800 u 2400 MI'1| ¢ aHaIM3aTOPOM CIIEKTpa
8 | Jlopuer Crap //08//36m JIBa CAM na 800 u 3600 MI'x
9 | Jlopuer Crap //08c//24 JIBa CAM na 2400 u 800 ¢ ananuzatopom cnektpa MI'n
10 | Jlopuer Crap //08c//24c JlBa CAM na 800 n 2400 MI'11 ¢ aHanu3aTopaMu CrieKTpa




11 | Jlopuer Crap //08c//36m JIsa CAM na 3600 u 800 MI'1| ¢ aHaIM3aTOpOM CIIEKTpa
12 | Jlopuer Crap //24//36m JiBa CAM na 2400 u 3600 MI'1
13 | Jlopuer Crap //24c//36m JIsa CAM na 3600 n 2400 MI'11 ¢ aHaJIM3aTOPOM CIIEKTpa

14 | Jlopuer Crap //08//24//36m | Tpu CAM na 800, 2400 u 3600 MI'nx

15 | Jlopuer Crap //08//24c//36m | Tpu CAM nHa 800, 3600 u 2400 MI'1| ¢ aHanu3aTOpoM CHEeKTpa
16 | Jlopuer Crap //08¢c//24//36m | Tpu CAM na 2400, 3600 u 800MI 11 ¢ aHATU3aTOPOM CIIEKTpa
17 | Jlopuer Crap //08c//24c//36m | Tpu CAM nHa 800, 2400 c ananuzaropamu criekrpa u 3600 MI'1y

3.2. O6Hapy)XUTENb COCTOUT U3 OJOKOB, YCTPONCTB U MPUHAAICIKHOCTEH, IEPEUNCICHHBIX B Clie-
JyroIiei Tabnuie:

HaumeHnoBanue KonnuecTBo IIpumeuanue
1 | CmenHsii anTeHHbIH Moayns (CAM) oT 110 3-X | B COOTBETCTBHHM C KOMILIEK-
TOM noctaBku 11.3.1

2 | IlynbT ympaBieHHs ¢ BCTPOCHHBIM KOHTEH- 1

HEPOM JUIs aKKYMYJISITOPHOM OaTtapeu
3 | CpéMHas TerecKonmuyecKkas mTaHra 1
4 | CMeHHbIE TUTUH-MOHHBIE AKKYMYJIITOPHBIE 2

Oatapeu (12 B)
5 | KonreitHep [u1s 3apsSaKu aKKyMYISTOPHOM 1

Oarapeu
6 | 3apsaHOe yCTPOMCTBO ISl aKKyMYJISTOPHOU 1

Oarapeu
7 | 'onoBHbIE TeneOHBI 1
8 | Texunueckoe OMUCAHWE W WHCTPYKIHS MO 1

9KCILTyaTaluu, MacnopT
9 | YnakoBka (CyMmKa-yKJIaJka Ha MaKCHMallb- 1

HBIH KOMILUICKT ITOCTaBKH)

3.3. BHemHui BU COCTaBHBIX YacTeil OOHApYKUTEIS MPECTaBIICH Ha pucyHke 1
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Puc. 1, rne:



1- cmeHHBI aHTeHHBIH MoyITh //08 Ha 800 mI'1

2- CMCHHBIN aHTCHHBIH MOyb //24 nHa 2400 mI 11

3- cMmeHHbI anTeHHbId Monyib //08c Ha 800 MI't (unm //24c na 2400 mI'1) ¢ aHanu3aTopom
CIIeKTpa

4- CMEHHBII aHTCHHBIH Moy b //36M Ha 3600 MI'1T

5-  cBeTOAMOIHBIC UHANKATOPHI,

6- rpaduueckuit )KKU nnauxarop

/- pa3pEMHOE COEeIMHEHUE

8- nyabT ynpaBieHus

9- maHenb ynpaBieHHUS

10- BBIKJIFOYATENH IUTAHUS

11- cBUHYMBAIOMIASCS KPBIIIKA OTCEKA C aKKYMYJISITOPOM

12- teneckomuueckas IITaHTa

13- Li-ion akkymynsitopHas 6arapes (12B)

14- xoHTeiHep I 3apsSIKH aKKyMYJISITOpa

15- 3apsiiHOE YCTPONCTBO aKKyMYJISITOPHOU OaTapen

16- ronoBHbIe TeneOHBI

4. HazHayeHHe OCHOBHBIX y3/10B U 0JIOKOB 00HAPYKUTeJIsl

4.1. JI1o0011 CMEHHBIM aHTEHHBIH MOAYJIb OCYILIECTBIISET!

- AHanM3 MOMEXOBOH 3arpy3Kd paJuoNpUEMHOTO TPaKTa yCTPOWCTBA, KOTOPBIH MPOBOJUTCS
IpU KaXIOM BKJIIOYCHUH paJUoIepeiaTuuKa OOHAPYKUTENsI U aBTOMATHYECKUI BHIOOpP ONTHMAIIb-
HOTO KaHasia paboThl 0OHapyxuTens. [loaromy Bo Bpemst paOOThI IIPU MOSBICHUH MEUIAIOUIETO CHUT-
Hana (mpu paboTe B CIOXKHOW AIICKTPOMArHUTHOW 00CTaHOBKE) PEKOMEHYETCs NEPHOAMYCCKU BbI-
KJIFOYaTh MepeiaTuuK OOHAPYKUTENS M 3aT€M BKIIIOYAThH €0, TEM CaMbIM aBTOMaTHYECKU OCYILIECTB-
JIsisl BBIOOP ONTHUMAIIBHON YaCTOThI U3JIy4eHHsI, 00CCIIeYMBAIONICH HAMIYYIIYIO YyBCTBUTEIBHOCTh U
JabHOCTh OOHAPYKEHHS TOJTYIIPOBOIHHUKOBBIX 3JIEMEHTOB.

- ®opmupoBanue CBY-curnana, npuéM u nudpoByro 00pabOTKy CUTHAIOB BTOPOU U TPETh-
el rapMOHUK 4acTOTHI U3nydeHus. OTHOBpEeMEHHAsl WHAWKAIMS YPOBHEH CUTHAJIOB BTOPOIl M TPETh-
el TApMOHHMK O3BOJISIET YBEPSHHO OTIMYATh CUT'HAJIBI HCKYCCTBEHHBIX TTOJIYIIPOBOIHUKOB, BXOISIIIMX
B COCTaB JICKTPOHHBIX YCTPOWCTB, OT €CTECTBEHHBIX KOPPO3UHHBIX, BO3HUKAIOUIUX MPH OKHCICHUU
MECT COSIMHEHHI Pa3InYHbIX METAJLIOB.

- JleMoayssiiMi0 OTKIIMKOB BTOPOH M TPEThEH rapMOHUK, YCWJICHUE UX JI0 YPOBHS, HEOOXO-
JMMOTO JUIsS TPOCIYIIMBAaHUS Ha HAYLIIHWKH WIA HAa BHYTPEHHUH AMHAMUK. B oOHapyxkuTene mpe-
JIYCMOTpPEHa BO3MOKHOCTh PErYJIMPOBKH TPOMKOCTH 3ByKa. [IpociyiimBaHue AeMOTyTHPOBAHHBIX
CHTHAJIOB 2-0H U 3-eif TapMOHUK OCYIIECTBISIETCS OIIEPaTOPOM ITIO0YEPETHO.

4.2. CMEHHBI aHTEHHBIH MOJYJb CO CBETOMMOIHBIMH HMHAHUKaTopamu (Momudukarwm //08,
1124, [136Mm ) ocymiecTBiIsieT MHANKAMIO YPOBHS MOILITHOCTH 30HUPYIOIIETO CUTHAJA, YPOBHS IPUHS-
TBHIX CUTHAJIOB BTOPO# M TPEThei rAPMOHMK KaK MOKa3aHO Ha puUC. 2.

Puc. 2, rne
1- ypoBeHb MOIIHOCTH 30HIMPYIOILEr0 CUrHala
2- ypOBEHb MPHUHSATOTO CUTHANIA 2-01 TAPMOHUKH 30HIUPYIOMIETO CUTHATIA
3- ypOBEHb IIPUHATOrO CUTHANA 3-€if TApMOHUKH 30HAUPYIOILIETO CUTHANA

4.3. CMCHHBI aHTEHHBIH MOJAYJb ¢ aHanu3aTtopoM crektpa (Momudukammu //08c u  //24c)
OCYIIECTBIISIET MHAMKAIMI0O Ha rpaduyeckom muciuiee. Ha puc. 3 mokazanbl BO3MOXKHBIC (OPMBI
IPE/ICTaBICHUSl YPOBHS MOIIHOCTH TMepelaTyhKa, YPOBHEW NPHHUMAEMBIX CUTHAJIOB BTOPOH H
TpeThell TAPMOHUK, CIICKTPOB MPUHUMACMBIX CUTHAJIOB BTOPOHM M TPEThEil TAPMOHMK, YPOBHSI OTpa-
’KEHHOT'O CUTHAJIa TIEPBOM TapMOHUKH.
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Puc.3, rue
1- pexuM JIMHEHYATON MHAUKAIMH 2-0i U 3-€¥ rapMOHUK
2- peXHUM aHaJM3a CIEeKTPOB 2-0i U 3-eif rapMOHUK B UMITYJIbCHOM pPeKUME paboThI
3- pexXuM aHalM3a CIEKTPOB 2-0if U 3-€if TapMOHHK B HEMPEPHIBHOM PEKHME PAOOTHI
4- mKana ypoBHS NpUHUMaeMO# 3-eif rapMOHHKH (3eNEHBIH 1[BET)
5- mikana ypoBHs PUHUMAEMOW 2-0i rapMOHUKH (KpacHbIH LBET)
6- mIKana ypoBHS MOIIHOCTH 30HIMPYIOIIEro CUTHANA (JKENTHIH 1[BET)
7- mIKajna ypoBHS MPUHUMAEMO# 1-eif rapMOHHMKH OTPAKSHHOTO 30HIUPYIOIEro CUrHaia (kpac-
HBIH 1[BET)
8- cnekTp npuHUMaeMol 3-eil TApMOHHUKH (3€IEHBIN 1BET)
9- cnekTp npuHUMaeMoOH 2-0if rapMOHHKH (KPaCHBIH IBET)
10- uHOMKanMs ypOBHSA 3apsijia akKyMYJIATOPHOW Oatapen

4.4. 1llapHupHOE COEIUHEHHE CMEHHOTO AHTEHHOTO MOJYJS C pa3bEMHBIM COEIMHEHUEM
(puc. 4) npeqHazHaueHO Uil (PUKCALUH TTOJIOKEHUST aHTEHHBI, YIOOHOTO /sl IIPOBEACHUS I0CMOTPO-

BBIX M TIOMCKOBBIX padoT.
3 4 :

I-? :

Puc. 4, rne
1- wmapHUpHOE COCTUHEHUE
2- pyuka (pukcaropa MIApHUPHOTO COCTUHCHHUS
3- pa3bEM CO CTOPOHBI HETIOABHIKHBIX KOHTAKTOB
4- pa3bEM CO CTOPOHBI MPYKUHHBIX KOHTAKTOB
5- 3ayuMMHas raiika pa3bEMHOI0 COCAMHEHUS
6- BCTPOCHHBIN TUHAMUK
7- THE3I0 IUIs MOJKIFOYCHUS TOJIOBHBIX TeJIe()OHOB

4.5. Pa3béMHbIE COEMHEHUS CMEHHBIX aHTEHHBIX MOAYJIEH C PYyYKOH-NyJIbTOM M CHEMHOM
TEJIECKOIMUYECKON ITAHIOM MO3BOJISIOT ONEPATOPY JIETKO IIPEBpaIaTh OOHAPYKUTEIb U3 IOCMOTPO-
BOro mpubopa B MOUCKOBBIA M 0OpaTHO. Ha puc. 4 nmoka3aHa KOHCTPYKIHS Pa3bEMHOTO COUJICHEHHS
3JIEMEHTOB OOHAPYKUTEJIS.

4.6. [TyneT yrpaBiieHUs MpenHa3HA4YeH JUIsl yrpaBiieHus padotoii oOHapyxutens. [1ymsT co-
CTOUT U3 KOPITyCa, BHIMOIHAIOMET0 (PYHKIMHM PYYKH, B KOTOPYIO TIOMEIIEHA aKKyMyJIsiTOpHast O6ara-
pes (cMenHas1). B xopryce pacroyioxeHa iata yrpaBieHus, KHOIKU yIPaBJICHUS pexuMamu pado-
ThI U CBETOJIMO/IbI MHAUKALIMK PAO0UYHX PEKUMOB.



[Tanens mynbra yrnpaBieHHs MOKa3aHa Ha puc. 5.

Puc. 5, rue
1- wHAMKaTOp MPOCITYIIMBAHUS OTKJIMKA IO 2-0H TapMOHUKE
2- KHOIKA MEPeKIFOYCHHS] IPOCTYIIMBaHUS OTKJIMKA 1O 2-0i min 3-ei rapMOHUKe
3- WHAWUKATOP MPOCITYIIUBAHUS OTKJIMKA 110 3-€ii rapMOHUKE
4- WHAMKATOP MPOCIYLIMBAHUS OTKJIMKOB Ha BCTPOCHHBIM JUHAMUK
5- KHOTIKa MepeKII0YeHHS IPOCTYITMBAHNS HA TOJIOBHBIE TeIe()OHBI HIIH THHAMHUK
6- WHAMKATOP MPOCIYIIMBAHUS OTKIMKOB Ha TOJIOBHbIE Tele()OHbI
7- WHAMKATOP BKIIOYEHUS HMITYJIECHOTO PEXKHMa PadOTHI EpeaaTIiKa 30HUPYIOIETO CUTHAIA
8- KHOIKa MepeKIFOYCHHS UMITYJILCHOTO U HETIPEPHIBHOTO PEXKUMOB pekuMa paboThl epeiaTunkKa
30HIUPYIOLIETO CUTHAJA, B IUKJIE: . - uMIl. — Henp.(AM nemoz.) — wenp.(FM nemon.) — umi. -..
O- uHAMKATOp BKJIIOYEHUS HENPEPBHIBHOIO peKuMa paboThl NepejaTuuKa 30HIUPYIOILEro CurHana
10- yHIMKATOp BKIIFOUEHHSI PEKUMa aHAIIN3a CIIEKTPOB OTKJIMKOB 2-0i U 3-€if TapMOHUK
11- ABMKKOBBIN BBIKIIIOYATENb MUTAHUS
12- yauKaTop BKIFOUEHHS peKUMa TMHEWYaTON WHANKAIIMN OTKIMKOB 2-0i U 3-eif rapMOHUK
13- xHOMKa BKJIIOYEHMS NepeAaTyrKa 30HUPYIOLIEro CUrHaia
14- yuuKaTop aTTeHI0aTOpa MPUEMHHUKOB
15- unMKaTOp MPOCIYIINBAHUS OTKIMKA B UMIYJIbCHOM PEXUME
16- xHOTIKa yBETMYEHUSI TPOMKOCTH POCITYITHBAEMOTO CUTHAJIA



17- unukartop npociymuBanus Beixoga FM  nemonynsatopa B HempepbIBHOM pexume
18- unukarop npociayimrBaHus Beixoga AM nemoaynsTopa B HEIPEPHIBHOM pPEKUME
19- xHOTIKa YMEHBIICHUSI TPOMKOCTH MTPOCIIYITNBAEMOTO CHTHAJIA

20- KHOMKA YBEJIMYECHUSI MOLTHOCTH MepeJaTynKa 30HJUPYIOLIEr0 CUrHaja

21- KHOTIKa YMEHBIICHHUS MOIITHOCTH MepeIaTIuKa 30HUPYIONIETO CUTHATIA

22- KHOTIKA YIPaBJICHUS aTTEHI0ATOPOM IPUEMHUKOB

4.7. dyHKIUU WHAXKATOPOB IMyJbTa ynpasieHus: HenpepriBHOE CBEUCHUE JTHOOOT0 MHIUKA-
TOpa COOTBETCTBYET IOJIOKCHUIO «BKJIFOYEHO», OTCYTCTBUE CBEYCHUS — IOJIOKCHUIO «BBIKITFOUCHO.
OnHOBpEeMEHHOE MHUTAaHHE BCEX MHIMKATOPOB ITyJIbTa YIPABICHUS YKA3bIBAET HAa Pa3psHKEHHOCTH aK-
KyMYJISITOPHOW OaTaper U HeOOXOIUMOCTD €€ 3apsIKH.

4.8. 3apsn akkymyssstopHoit 6arapen (1-13) oCyIiecTBISTHCS TOJBKO IPH TTOMOIIH 3apsIHO-
ro ycrporctsa (1-15), BXozsIero B KOMIUIEKT TOCTaBKU (30eck u danee nepsas yugpa o3navaem
HOMep PUCYHKA, 8MOpas — No3uyuio Ha pucyHke). VICTONb30BaHNE WHBIX 3apSIHBIX YCTPOWCTB HE
nonyckaercs. [lyis 3apsga He0OX0IMMO OTBUHTUTH KPBILIKY Ha TOPIIE PYYKH-TyIbTa yrpasiueHus (1-
10) oGHapyXuTes, BHITALIUTh aKKYMYJIATOPHYIO 0aTapero ¥ MOMECTHTh €€ B KOHTCHHEp IS 3apsii-
ku (1-14). Cam KOoHTEIHEp Ha/IO0 MOJKIIOYHTH K 3apsIHOMY ycTpoicTBy (1-15).

[Tpu BKITFOUEHHH 3apsTHOTO YCTPOHCTBA B CETh, B MPOIIECCE 3apSIKH, Ha €ro KOpIryce rOpHT
KpacHbI cBeronuo. [locie momHoro 3apsiia akKyMyJIsITOPHOH OaTaper KpacHbBI CBETOIMOM] TaCHET
U 3aropaeTcs 3eJIeHBI CBETOANOA. BpeMs 3apsijia MOTHOCTHIO pa3psHKEHHOW MCIPaBHON aKKyMYyJisi-
TOpHOI OaTtapen coctapisieT okono 1,5 gacos.

4.9. T'onoBubie Tenedonsl (1-16) Brimtoyarotes B rHe3n0 (7-4) mynbTa yrnpaBlieHHs, PACIIONO-
KEHUE KOTOPOro NOKa3aHo Ha puc.4.

5. Yka3zaHus 1o Mepam 0e301acHOCTH
5.1. ITo TpeboBaHUAM 31EKTPOOE30MACHOCTH OOHAPYKUTEIb OTHOCUTCS K KJI1acCy 3aluThl 1.
5.2. K pabote ¢ mpubOpoM IOIMYCKAIOTCs JIMIA, MPOMICAIINE HHCTPYKTAX MO0 TEXHUKE 0e30-
HACHOCTHU MU paboTe ¢ AIEKTPONpPUOOpaMU U PaIUOU3MEPUTENbHBIMU TPUOOpAMH, UMEIOIIIUMU OT-
KPBITBIC M3JTydaTelld paHo9acTOTHOW YHEPTUH.
5.3. BHUMAHHUE !!!

LI-ION akkymynstop (12B) (cm. puc. 1), paccuntan Ha pabOTy TOJIBKO CO INTATHBIM 3apsi-
HBIM YCTPOHCTBOM, IocTaBisieMbiM ¢ oOHapyxuteneM «JIOPHET-CTAP».

Kareropnueckn 3AIIPEIIIAETCS ucrnons30BaTh JaHHOE 3apsSAHOE YCTPOUCTBO AJIS 3apsii-
ku LI-ION akkymynstopos (3,7B), koTopsie Hcnonb3yroTcsi B oOHapyxkurensix «Jlopuer», «Jlopaer
24», «Jlopuer 36» u «JIlopuet 0836».

Kareropuueckn 3AIIPEILAETCSI ucnons3oBate LI-ION akkymynstop (12B) (cm. puc. 1)
BMmecTo LI-ION akkymynstopos (3,7B), koTopble uCTionb3yroTcs B 0OHapyxuteinsx «JlopHer», «Jlop-
HeT 24», «Jlopuer 36» u «Jlopuet 0836»

6. ITopsaaok padoThl ¢ 0OHAPYIKUTETEM

6.1. BeiHyTh OOHapyXUTEIb U3 YIaKOBKHU. [Ipn HEOOXOJMMOCTH 3apsITUTh aKKYMYJISITOPHYIO
Oarapero. [Ipy TpaHCIOPTHPOBKE M3JENIUS MIPU OTPHUIIATSIILHON TeMIIepaType BO3yXa Heo0X0IUMO,
HE BKJIIOYasi €ro, BBIIEPKaTh MPHOOpP MpHU KOMHATHOW TeMneparype B TedeHue He MeHee 30 MuH.

6.2. (Monuduxauus //08c u //24c) BrimounTh 00HAPYXKHUTENb JTBUKKOBBIM BBIKIIFOUYATEIIEM
nutanus (5-11), pacnonoxeHHOM Ha pydke — MyJIbTe yrpasieHus (31ech U aanee nepsas udpa o3-
HavyaeT HOMEP PHCYHKa, BTOpas — MO3UIIMI0 HAa pUCYHKe). [Ipy 3TOM Ha mylbTe yIpaBieHUs 3acBe-
tatcst 4 unnukaropa (5-1), (5-4), (5-7), u (5-15), yka3siBarouyx Ha TO, YTO MUTAHUE OOHAPYIKUTEIIS
BKJIFOUCHO. J[aHHBIC MHIUKATOPHI MIOKA3bIBAIOT, YTO NpU HaxaThu KHONKHU (5-13) BKitoYeHuUs mnepe-
JaTYMKa 30HJUPYIOIIEr0 CUTHANA OOHAPYKUTENb MepeiiieT B UMITYIbCHBINH pexuM (5-7) ¢ mpociy-
IIMBaHUEM Ha BCTpoeHHBIN nuHaMuK (5-4) xapakrepHoro otkiuka (5-15) no 2-o# rapmonuke (5-1).

JlaHHbBIC HAYAJIbHBIC YCIOBUS MOKHO U3MCHHUTD.
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Haxxatuem kHomku (5-2) MOKHO M3MEHSTh TpociyinnBaHue 2-oif rapmonuku (5-1) Ha mpo-
cnymmBanue 3-eii rapmonuku (5-3) u oOpatHo.

Haxxatuem kuomku (5-5) MOXKHO M3MEHSTH MPOCITYIIMBAHUE ¢ BCTPOSHHOrO AuHamuka (5-4)
Ha rojioBHbIe Teedonsl (5-6) u oOparHo.

Haxxatuem xHonku (5-8) MOXKHO MO Kpyry U3MEHSATh PeXHUM paboThl ¢ umiyiscHoro (5-7)(5-
15) na HenpepbIBHBIA (5-9) ¢ npociymBaHueM curHaia ¢ Beixoga AM nemonynsartopa (5-18) , nanee
Ha HenpepbiBHBIA (5-9) ¢ mpocnymmBanuem curHana ¢ Bbeixoga FM nemonpynstopa (5-17) u npanee
00paTHO Ha UMITYJIbCHBIN peskuM (5-7)(5-15).

6.3. (Moaudukarws /08¢ u //24¢) Brimounth nepeiaTyuK 30HIUPYIOIIEro CUrHaja, HaKaTh-
em kHomnku (5-13). Ilpu 3TOM, ecnu HadalbHBIC YCIOBHUS HE U3MEHSIIMChH, TO BKIFOYAETCSI UMITYJIbC-
HBII pekuM niepenarduka (5-7) ¢ JIMHeH4aToi MHIMKAIMeld OTKIMKOB Ha auciuiee (5-12). Ha skpane
mucruiest (3-1) oneparop MOXKET aHATM3UPOBATh MOLTHOCTH TepeJaTynKa 30HAUPYIOIEero curHana (3-
6), BennunHy otkinka 2-o# (3-5) u 3-eit (3-4) rapmonuk. Illkana (3-7) B UMIYJIbCHOM peKUMe pado-
THI HE UCTIONB3yeTcsl. OnepaTop MOXKET U3MEHSATh MOIITHOCTD NepelaTylKa 30HUPYIOIIETr0 CUrHajia ¢
nomoribio kKHomok (5-20) u (5-21). B nanHOM pexime paboThl Ha BCTPOCHHBINH TuHAMUK (5-4) wiu
rosioBHble TenedoHsl (5-6) BeIBoANTCS 3BYKOBas MHGpOpManus (IIEITYKH) 00 OTKJIMKE CHTHaja BTO-
poii (5-1) winu tpetbeii (5-3) rapMOHHKH. Y POBEHb TPOMKOCTH OIIEPATOP MOYKET U3MEHSATH KHOIKAMU
(5-16) unm (5-19).

[Mpu nHaxatun kHomkH (5-8) oOHapyXHTENb MEPEXOAUT B HENPEPHIBHBIA PEKUM pPabOTHI,
BKJIrOUaercss nHaukarop (5-9) ¢ mpocinymuBanuem curnana ¢ Beixoga AM pemoxaymstopa (5-18). Ha
skpane auciuies (3-1) omepaTop MOXKET aHAIM3UPOBATH MOIIHOCTH IEpeIaTdrKa 30HIUPYIOLIETO
curHana (3-6), Benmuuuny otkiuka 2-oi (3-5) u 3-eii (3-4) rapmonuk. Kpome Toro, no mkane (5-7)
OIepaToOp MOKET aHAIM3UPOBATh YPOBCHb MPUHUMAEMOI 1-0if rapMOHHMKU OTPKEHHOTO 30HIUPYIO-
IIEro CHrHaia, KOTOPBIM XapaKTepu3yeT HAIMYME OTPAKAIOIINX MaTepuasioB (BoJa, METaUIbl U T.1I.).
JlaHHBI CHUTHAJ HEOOXOAMMO PACCMATPUBATH MPU HHU3KHUX 3HAYCHUSIX MOIIHOCTH 30HIUPYIOIIETO
CUTHajia. YPOBEHb MPUHUMAEMOTO CUTHAa IepefaéTcsl BEMIMUYUHON 3aCBETKH HIKAJIbl OTHOCHTEIIHHO
cpeanero (HyJaeBOW ypoBeHb) 3HaUCHHUS IIKaabl. Da3a (MOI0KUTEIbHAS WK OTPHUIIATEIIbHAS) CUTHAJIA
3HAYCHHUS HE NMEeT.

[Tpu nmoBTopHOM HaxkaTuu KHONKHU (5-8) 00HApYKUTEIh OCTAETCSI B HEMPEPHIBHOM PEIKUME
padotsl, nHaMKaTop (5-9), HO BKIIOYaeTcs MpOCIyIIMBAaHHE CHTHala ¢ BbIxona FM nmemonynstopa
(5-17). Ha skpane aucrmiest (3-1) omeparop Takke MOKET aHAIW3UPOBATh MOIIHOCTH IMEpeaaTInKa
3oHaupytolero curuana (3-6), BenmuunHy otkiauka 2-oit (3-5) u 3-eii (3-4) rapmonuk. Kpome toro, mo
mikaie (5-7) ornepaTop MOXET aHAIU3UPOBATh YPOBEHb MPHHUMAEMOM 1-0if rapMOHHKH OTPaKEHHOTO
30HMPYIOIIEr0 CUTHAIA, KOTOPBIA XapaKTepH3yeT HATMYUE OTPAXKAIOLIMX MaTepHaIoB (Boja, MeTal-
JbI ¥ T.J.). JlaHHBIN cUTHAN HEOOXOAMMO paccMaTpHUBaTh MPH HU3KUX 3HAYCHHSX MOLIHOCTH 30H[IH-
PYIOIEro CHrHajia. YpoBeHb IPUHUMACMOTO CUTHANIA TepeaaéTcs BEITMYMHON 3aCBETKH KAl OT-
HOCHTEJIFHO cpenHero (HyJeBOi ypoBeHb) 3HaueHWs mKaiubl. Da3a (MONOXUTENbHAs WIM OTpPUIA-
TeNIbHAs) CUTHAJIA 3HAYCHUS HE UMEET.

[Ipu cnenyromem HaxaTuu KHOmkH (5-8) oOHapyxuTenb BO3BpamaeTcsi B UMITYJIbCHBIH pe-
UM pabOThI.

6.4. (moguduxarmu //08c u 24c). Ilpu noBropHOM HaxkaTtuu KHomku (5-13), ecriu HavalIbHBIC
YCJIOBUSI HE M3MEHSTUCh, OOHAPYKUTEIb OCTAETCSl B UMITYJILCHOM pexkume pabotsl (5-7), HO ¢ BO3-
MOKHOCTBIO OIlepaTopa aHayn3a Ha auciuiee (3-2) MOUIHOCTH MepeaaTynKa 30HAUPYIOIETr0 CUrHaIa
(3-6), a Taxke cnekTpoB OTKIMKOB 2-0i (3-9) u 3-eit (3-8) rapmonuk. PexxuMbl mpocayIiMBaHus
AQHAJOTUYHBI OTMCAHHBIM B MIPEABIAYIIEM pa3/ee.

[Mpu naxatun kHomkH (5-8) oOHapyXHTENb MEPEXOAUT B HENPEPHIBHBIA PEKUM pPabOTBHI,
BKJIFOUaercss nHaukarop (5-9) ¢ mpocnymuBanuem curnana ¢ Beixoga AM pemoxaynstopa (5-18). Ha
skpane auciuies (3-3) omepaTop MOXET aHAIW3UPOBATH MOIIHOCTH IEpeaaTduKa 30HIUPYIOLIErO
curHaia (3-6), a Takxe CreKTpoB OTKIMKOB 2-0¥ (3-9) , 3-eii (3-8) u 1-oii (3-7) rapmoHuk. Pexumbl
HPOCITYIIUBAHUS AHATOTUYHBI OMTUCAHHBIM B TIPEIBIIYIIEM pa3jieie.

[pu cnenyromem Haxkatnu KHOnkH (5-13), nepenaTyrk 30HIUPYIOIIETO CUTHATA OOHAPYKH-
TEJISl BBIKJIFOYAETCsI. B 3TOM COCTOSIHUM MPOMCXOAUT aBTOMATHYCCKUN aHAIU3 YPOBHS IIYMOB B Ka-
Hajax npuéma OTKJIMKA 2-01 TapMOHHMKH M COOTBETCTBYIOIIMN BHIOOP YaCTOTHI 30HIUPYIOLIETO CHUT-
HaJia [0 KPUTEPUIO0 MUHUMYMa IIIyMOB ITPU CJIEAYIONIEM BKIroueHun (HakaTrueMm KHorkH (5-13).
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6.5. (Moguduxkanus //24 n //36m) BrirounTh 0OHAPYXKHUTEIb JBUKKOBBIM BBIKIIOYATEICM
nutanus (5-11), pacnonokeHHOM Ha pydke — MyJIbTe yrpaBieHus (31ech U aanee nepsas 1udpa o3-
HayaeT HOMEp PHCYHKa, BTOpas — MO3UIHIO Ha pucyHKe). [Ipu 3TOM Ha mynbTe ynpaBlieHHsS KpaTKoO-
BpeMeHHO 3aroputcs uHaukarop (5-14) no3posstonuii onenuts 3aps LI-ION akkymynstopa u mno-
CTOSIHHO 3acBeTsaTcs 3 uHaukatopa (5-1), (5-4), (5-7), ykaspIBarolmux Ha TO, 4TO MUTAHKE OOHAPYKHU-
TeJsl BKJIFOUCHO. [laHHBIC MHIUKATOPBI MOKA3BIBAIOT, YTO MpU HakaTuu KHONKHU (5-13) BKIIOYCHUS
nepeaTyrKa 30HAUPYIOIIET0 CUTHalla OOHAPYKUTENb MEpeiIeT B UMIYIIbCHBIN pexuM (5-7) ¢ aB-
TOMATHYECKOM PEryIMPOBKOM MOIIHOCTH C MPOCIIYIIMBAHUEM Ha BCTPOCHHBIH qruHaMKK (5-4) xapak-
TEPHOTO OTKJIMKA 0 2-0ii rapmonuke (5-1).

Ha antenHom Oiioke (kpyrosasi IiKaja WHIMKATOPA MOIIHOCTH 30HAMUPYIOIIEro cHrHaia) (2-
1) nomKeH 3aCBETUTHCS OAMH JKENTHIH cBeTOAMON. Ero HaualbHOE MOJI0KEHUE COOTBETCTBYET MaK-
CHMAJIbHOW MOIIHOCTH 30HAMPYIOIIEr0 CUTHaia. [Ipy 3TOM mepenaTduk 30HAMPYIOLIEr0 CUTHAA
BBIKJIFOUCH (BKJIFOYAETCS TOJIBKO MOCIE HaxaTus Ha KHONKY (5-13). CBeTOBBIC HHAMKATOPHI BTOPOU U
TpeThbell TapMOHUK HE JOJDKHBI CBETHTBCS, JIOMYCKAETCS 3aCBETKa TOJBKO MEPBBIX CBETOIUOIOB
mikain (2-2) u 2-3).

JlaHHbBIC HAYAJIbHBIC YCIOBUS MOKHO U3MCHHUTD.

Haxatnem kHomku (5-2) MOKHO M3MEHSTh HpOCIyIIMBaHUe 2-0i rapmMoHuku (5-1) Ha mpo-
cnymmBanue 3-eii rapmonuku (5-3) u odpatHo.

Haxxatuem knomku (5-5) MOXXHO M3MEHSATH NPOCITYIIMBAaHUE C BCTPOSHHOrO AuHamuka (5-4)
Ha roJioBHbIE TesedoHbl (5-6) n 0OparHo.

Haxxatnem xHonku (5-8) MOKHO M3MEHSTH MO KPYTy PeXXHUM pabOThI ¢ UMITyabcHOTO (5-7) Ha
nenpepbiBablidi (CW) (5-9) ¢ npocnymmBanreM curiana ¢ Beixoga AM nemonysisitopa (5-18) u 00-
paTHo.

Haxxatuem kuHomnku (5-21) peryaupoBKH MOIIHOCTH MOYKHO BBICTaBHTh HAYAJIBHYIO MOIIHOCTb
30HIUPYIOIIEr0 CUTHaja, OTIUYHYI0 OT MaKCUMAIIbHOH , 00 YpOBHE MOIIHOCTH OyJeT CBHICTEIILCT-
BOBAaTh COOTBETCTBYIOIINI CBETOAMO/I Ha 1miKaje (2-1).

6.6. (Momudukanus //24 v //36m) BrimrouuTh nepeaaTyvk 30HAUPYIONIETO CUTHAIA, HAXKaTH-
em kHomku (5-13). Ilpu 3TOM, eciii HadalbHbIC YCIOBHUS HE U3MCHSJIMCh, TO BKJIFOYACTCS UMITYJIbC-
HBII pexxuM nepenatunka (5-7) ¢ aBTOMaTHYECKOW PErylupoBKON MoImHOCTH. Ha aHTeHHOM Ooke
oIepaTop MOXKET aHATM3MPOBATh MOIIHOCTH MEpelaTyhKa 30HIUpYIoIiero cursana (2-1), Benuuuny
oTkinKa 2-oii (2-2) u 3-eii (2-3) rapMoHHK. MOIITHOCTh M3JIy4aeMOT'0 CUTHAJIA U3MEHSICTCSl B 3aBHCHU-
MOCTH OT YPOBHSI CUTHAJIa HA BBIXOJI¢ TIPUEMHKKA BTOPOIl rapMOHHMKH. B 1aHHOM peskume paboThl Ha
BcTpoeHHbIH auHamMuK (5-4) wnu ronoBHble Tenedonbl (5-6) BeIBOIMTCS 3BYKOBask MHQpOPMAIHS
(memuku) 06 oTKIMKE curHana Bropoi (5-1) rapMOHHKH.

[Mpu Haxkatuu kHONKH (5-2) OyaeT MPOMCXOAMTh aBTOMATHUYECKas PErYIMPOBKA BBIXOIHOM
MOIIIHOCTH 30HJHMPYIOIIETO CUTHajla B 3aBHCUMOCTH OT YPOBHS CHTHala Ha BBIXOJE IPUEMHHUKA
TpeThel rapMonuku (5-3).

YpoBEHb IPOMKOCTH OIEPATOP MOXKET U3MEHATh KHonkamu (5-16) win (5-19).

Ormepatop MOXKET U3MEHSATh MOIIHOCTH MepelaTuyhKa 30HIUPYIOIIECro CUTHANIA B PYYHOM pe-
xumec nmomoripio kaonok (5-20) u (5-21).

[pu Haxxatuu kHOnKH (5-8) oOHapyxuTenb nepexomut B HenpepbiBHBIA (CW) pexum pado-
THI, BKIIIOYaeTcs nHauKkarop (5-9) ¢ npocnymmBanueM curaana ¢ Beixoga AM nemonymnsaropa (5-18).

[pu cnenyromem HaxaTuu KHOMKH (5-8) 00HapyXUTEIh BO3BpAIIACTCS B UMITYJIBCHBIH pe-
AKHUM paOOThI.

[pu cnepyromem Haxkatuu KHomkH (5-13), nmepenaTyrk 30HIUPYIOIIETO CUTHATIA OOHAPYKH-
TEJSl BBIKIIIOYAETCsI. B 9TOM COCTOSIHUM MPOMCXOAMUT aBTOMAaTHYECKUH aHAIM3 YPOBHS IIYMOB B Ka-
Hajax nmpuéma OTKJIMKA 2-01 FapMOHHMKH M COOTBETCTBYIOIIMN BBIOOP YaCTOTHI 30HIUPYIOIIETO CHUT-
HaJia [0 KPUTEPUI0 MUHIMYMa IIIyMOB IIPY CJIEIYIOIEeM BKIIOUeHHN (HaxxaTueM KHonkH (5-13).

6.7. (Aurennsiit Mmoayns //08) Britounts 0OHApYKUTENb ABHKKOBBIM BBIKIFOUATEIEM MHTA-
Hust (5-11), pacnonokeHHOM Ha pydKe — IyJIbTe yIpaBiIeHus (31ech U nanee neppas nudpa o3HaqaeT
HOMEp PUCYHKA, BTOpas — MO3HMIUIO Ha pucyHke). [Ipu 3TOM Ha mynbTe ynmpaBieHUs 3acBeTsTcs 4
unaukaropa (5-1), (5-4), (5-7), u (5-15), yka3sIBaromux Ha TO, YTO MUTAHUE OOHAPYIKUTENS BKITFOYC-
HO. /laHHBIE MHMKATOPBI MOKA3bIBAIOT, YTO NMpPU HaxaTu KHONKHU (5-13) BKItOUeHHs nepenaTyrka
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30HIUPYIOLIETO CUTHAJIA O0OHAPYKUTEIh IEPEHICT B UMITYIbCHBINA pexxuM (5-7) ¢ mpociyiMBaHu-
€M Ha BCTpoeHHbIl auHamuK (5-4) xapakrepHoro otkiunka (5-15) no 2-oii rapmonuke (5-1).

JlaHHBIE HAaYAIbHBIE YCIOBHUS MOKHO U3MEHUTD.

Haxxatnem xHomku (5-2) MOKHO M3MEHSTH HpOCIyIIMBaHue 2-0if rapmoHuku (5-1) Ha mpo-
cnymmBanue 3-eii rapmonuku (5-3) u odpatHo.

Haxxatnem knomku (5-5) MOXXHO M3MEHSATH NPOCITYIIMBAHUE C BCTPOSHHOrO AuHamuka (5-4)
Ha roJioBHbIE TesedoHbI (5-6) u 0bparHo.

Haxatnem xHonku (5-8) MOXKHO MO Kpyry U3MEHATH PeXHUM paboThl ¢ ummyiscHoro (5-7)(5-
15) na HenpepbiBHbIi (5-9) ¢ npociymMBanueM curHaia ¢ Beixoga AM aemonynsrtopa (5-18) , nanee
Ha HenpepbiBHBIH (5-9) ¢ mpocnymmBanuem curnana c¢ Beixoga FM nemoaynsropa (5-17) u nanee
00paTHO Ha UMMy IbCcHbIN peskum (5-7)(5-15).

6.8. (Aurenssiii Mmoxyns //08) BrimounTh mepenaTyvk 30HAMPYIOLIETO CHT'HANA, Ha)KaTHEM
kHomku (5-13). IIpu 3TOM, eciu HavaJlbHBIE YCJIOBUS HE U3MEHSUIMCH, TO BKJIIOYACTCS MUMITYJIbCHBIH
pexuM nepenarunka (5-7) ¢ MHIMKaNMel OTKIMKOB Ha CBETOAMOJHBIX MHAMKaTopax (2). Ha mkane
(2-1) oneparop MOKET aHAJIM3UPOBATH YPOBEHb MOIIHOCTH TIepEIaTYNKa 30HANPYIOIIETO CUrHAaja, Ha
mkaie (2-2) Benn4rHy OTKJIMKa 2-0H , Ha mKane (2-3) BennunHy oTKiIMKa 3-ei rapMonuk. Omeparop
MOYKET U3MEHSTHh MOIIHOCTD MepeIaTunKa 30HIUPYIOIIEro Curuaia ¢ nmomoinbsio kHonok (5-20) u (5-
21). B nanHOM pexxumMe paboThl Ha BCTpOeHHBINH quHamuK (5-4) wiu ronoBHbie Tenedonsl (5-6) BbI-
BOJUTCS 3ByKOBass mHbopmanus (ieruku) o0 oTkiauke curraga Bropoit (5-1) mam tperbeit (5-3)
TapMOHHKH. Y POBEHb TPOMKOCTH OIIEPAaTOP MOKET U3MEHATH KHonkaMu (5-16) wim (5-19).

[Mpu nHaxatuu kHomkH (5-8) oOHapyXHTENb MEPEXOAUT B HENPEPHIBHBIA PEKUM pPabOTHI,
BKJIFOUaercs: uHaukarop (5-9) ¢ mpocnymmBanuem curaana ¢ Beixoga AM nemonynsropa (5-18). Ha
mikaie (2-1) omepatop MOKET aHAM3UPOBATh YPOBEHb MOIHOCTH TEepeaTunKa 30HUPYIOIIETrO CUT-
HaJia, Ha mKae (2-2) Belnn4YuHy OTKIIMKA 2-01 , Ha mikaie (2-3) BeMUMHY OTK/IMKA 3-eif rapMOHUK.

[Tpu nmoBTopHOM Haxkatuu KHONKHU (5-8) 00HApYKUTEIh OCTAETCSI B HEMPEPHIBHOM PEIKUME
pabotsl, nHaMKaTop (5-9), HO BKIIOYaeTcs MpOCTyIIMBAaHHE CHTHala ¢ BbIxona FM nmemonynstopa
(5-17). Ha mkasne (2-1) omeparop MOKET aHAIM3MPOBATH YPOBEHb MOIIHOCTH IEpeaaTyrKa 30HIH-
pYIOILIETO CHrHaja, Ha mKaie (2-2) BenMMunHy OTKINKA 2-01 , Ha mKaie (2-3) Ben4uHy OTKINKa 3-ei
rapMOHHUK.

[Ipu crnenyromem HaxaTuu KHONKH (5-8) oOHapyxuTenb BO3BpalIaeTCsi B UMITYJIbCHBIH pe-
UM pabOTHI.

[Tpu cnenyromem Haxkatnu KHomkH (5-13), nepenaTyrk 30HIMPYIOIIETO CUTHATA OOHAPYKH-
TEJIS BBIKIIIOYAETCS. B 3TOM COCTOSIHUM MPOMCXOAMT aBTOMATHUYECKHI aHAJIM3 yPOBHS IIYMOB B Ka-
Hajax npuéma OTKJIMKA 2-01 TapMOHHMKH M COOTBETCTBYIOIINN BBIOOP YaCTOTHI 30HIUPYIOLIETO CHUT-
HaJia [0 KPUTEPUI0 MUHIMYMa IIIyMOB IIPU CJIETYIOIIEM BKIIOUeHHHN (HaxkaTrueM KHonkH (5-13).

6.9. O0bIYHO NP paboTe B MOMEMICHUSX, TJI€ CYIIECTBYET OOJBIIOE KOJIHYECTBO DJICKTPOH-
HBIX IPUOOPOB, peKOMEHAYETC paboTaTh C MOHMKEHHON MOLIHOCTBIO 30HAMPYIOLIEro curuaia. Or-
TUMAaJIbHBI YPOBEHb 30HIMPYIONIETO CUTHAJIA ITOIOMPACTCS OTBITHBIM ITyTEM.

6.10. OnHOBpEeMEHHOE MHTAHHE BCEX HHAMKATOPOB My/IbTa yHpaBicHHs (WM H3MEHCHHE
I[BETA C 3€JICHOTO Ha KpacHbIi nHankaropa Ha auciuiee (3-10) yka3biBaeT Ha pa3psHKCHHBIN aKKyMy-
astop. [Ipu 3TOM ciietyeT BBIKIIOYHTh MUTaHHE OOHAPYKHUTEIS, OTBUHTUTH KPBIIIKY Ha TOPIE pyd-
KU, BBITAIIUTh aKKyMYJISITOP, IOMECTUTh €r0 B KOHTEHHEP U 3apsIUTh €ro C MOMOIIBIO 3apsTHOTO
YCTPOMCTBA.

6.11. IIpu HEOOXOAMMOCTH MPOCITYIINBAHUS CUTHAIA OTKJIMKA Ha TOJIOBHBIE Tesne(OHBI, clie-
JyeT BCTaBUTh Pa3bEM IOJIOBHBIX TeJIe(POHOB B rHe310 (4-7) Ha MyJabTe YIPABICHUS .

Buumanue:

1). [Ipu pabore ¢ u3AENMEM CIEIyeT NOCTOSHHO CIEIUTh 32 COCTOSHHEM aKKyMYJISITOPHOW Oarapew,
CBOEBPEMEHHO (10 CHTHAJIy MHIMKATOPOB) MPOU3BOMUTH ee 3apsaaky. OOHapyKUTeIb TOJDKEH Xpa-
HUTBCS C 3apsKEHHOM OaTapeei.

2). 3apsijika JOJDKHA MPOU3BOIUTHCS TOJIBKO C MIOMOIIBIO 3apSTHOIO YCTPONCTBA, BXOASIIETO B KOM-
IIJICKT, UCIIOJIb30BAHWEC HEIITATHBIX 3apsAJHBIX YCTPOfICTB KaTCropn4€CKu HC JOIYCKACTCA.
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7. PekxoMeHIAaIlUM 110 TIOUCKY

7.1. YOpath, 10 BO3MOXHOCTH, U3 KOHTPOIUPYEMOTO ITOMELICHUS, UMEIOIUECS FIEKTPOHHBIE
ycTpoicTBa. Ecii 3TOTO chenarh HeNb3s, TO 00CiIenoBaHne HEOOXOAMMO BECTHU NPH MOHUKEHHOU
MOILHOCTH HU3JIy4EHHUS.

7.2. YCTaHOBUTHh MAaKCHMAIBHYIO BBIXOHYIO MOIIHOCTh U OJWH U3 PEKUMOB paOOTHI IPHEM-
HUKA.

7.3. AHanu3 ypoBHEH MPUHUMAEMOTO OTPAKEHHOT'O CUTHAJA 110 BTOPOH M TPEThEe TapMOHH-
KaM OCYILIECTBIISIETCA 10 KOJUYECTBY 3aXOKEHHBIX CBETOJUOJOB Ha COOTBETCTBYIOLIEH MHIUKATOP-
HOHM mikane (MoKa3aHWH JTMHEHHOM IIKaJIbl WIM BEIMYMHE CHEKTPAIBHOM IUIOTHOCTH OTKJIMKOB Ha
JIMCIUIeE), TaK U [0 YaCTOTE MICTYKOB B IMHAMUKE HJIM B HAYITHHKAX.

7.4. [1na Gonee TOYHOM JIOKATU3AUH UCKOMOIO O0BEKTa YMEHBIINTE BBHIXOJHYIO MOIIHOCTb
nepeJaTyuKa Uiu 4yBCTBUTEIBHOCTh IIPUEMHHUKOB € TOMOILBI0 KHONKU ATT.

7.5. Tlpu oOHapyX’eHHH HUCKYCCTBEHHOIO p-N mepexoja, Kak MpaBuUiio, HaOII0AaeTcsl yCTOM-
YHUBOE CBEYCHHE CBETOAMOJ]OB MHIMKaTopa (MOKa3aHUs JIMHEWHOW IIKaJbl WM MOBBIMICHHBIH ypO-
BCHb CIEKTPAJbHOW IUIOTHOCTH OTKJIMKA HA MHIUKATOPE IMCIUICS) MPEHUMYIIECTBEHHO MO BTOPOIi
rapMOHHMKE OTPaKEHHOro curHazia. [Ipu mpocTykuBaHMM MpEANOIaraéMoro Mecta HaxoxXJAeHus p-n
nepexoja, MokKasaHus CBETOAMOMOB (IMMOKa3aHWS JIMHEHHOW IIKalbl WJIH YPOBEHb CICKTPaIbHOM
IUIOTHOCTH OTKJIMKA Ha MHIUKATOPE IUCILIES) HE H3MEHSIOTCH.

7.6. [Ipu oOHapyXeHHH €CTECTBEHHOTO pP-N mepexoa, HabIoAaeTcsl yCTOMYUBOE CBEUCHHE
CBETOJIMOOB WHAMKATOPOB (ITOKa3aHUs JIMHEWHOW HIKaJbl WIN MOBBIIICHHBIH YPOBEHb CIIEKTPAIb-
HOM TUIOTHOCTH OTKJIMKA Ha MHIMKATOPE JUCILIESS) MPEUMYIIECTBEHHO M0 TPEThei TapMOHUKE OTpa-
KEHHOro curHana. IIpy MHTEHCMBHOM IOCTYKHMBAaHHMU IO HCCIIEAYEMOH IOBEPXHOCTH IOKa3aHUs
CBETOJIUOHBIX UHIUKATOPOB (ITOKA3aHUS JIMHEWHOW IIKAJIbl WM YPOBEHb CIIEKTPAIbHON IIOTHOCTH
OTKJIMKA Ha MHAUKATOPE IUCILIES) 10 TPEThel TapMOHUKE, KaK IPABUIIO, H3MEHSIOTCS.

[IpemioxkeHHass METOAMKA MIOUCKA HE OTPAYKAET BCEX HIOAHCOB, BOZHUKAIOIINX B KOHKPETHBIX
CIIy4asiX, U HOCUT PEKOMEHAATEIbHBINA XapaKTep.
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ITACIIOPT

1. O6mme ykazanus

1.1. Ilepen skcmiyaranreil HEOOX0IMMO BHUMATEIbHO O3HAKOMHUTHCS C PYKOBOJICTBOM I0JIb30Ba-
TeIsl MHOTO(YHKUHMOHAJIBHOTO OOHApYKHUTENIS MOJYNpPOBOJHUKOBBIX 3neMeHToB <«JIOPHET-
CTAP».

1.2. TlacmopT BXOIUT B KOMIUIEKT MOCTaBKU JTAHHOTO M3JIENUS M JOJDKEH MOCTOSTHHO HaXOIUTHCS
IIPU HEM.

1.3. B cinyuyae oTnpaBKu M3/€NHs B PEMOHT WJIM MEpeAayy €ro B MpoLecce HKCIUTyaTaluy B Apy-
ro€ MECTO NAaCIOPT IOJKEH IIEPEJaBaThCsl BMECTE C U3JIEIHEM.

1.4. OTmeTkH B acmnopTe OHKHBI TPOU3BOAUTHCS CBOEBPEMEHHO.

1.5. Bce 3anucu B macnopTe JOJKHBI IPOU3BOJUTHCS TOJIBKO YSPHUIIAMH, OTYETIMBO M aKKypaT-

Ho. IToguncTku, IOMapK1 U HE3aBCPCHHBIC UCIIPABJICHUA HEC JOITYCKAIOTCA.
1.6. 3anpemaeTc;1 ACIaTh KakHe-JIMOO IMMOMETKH M 3aIllMCH Ha MOJISIX M 00JI0XKKE rnacriopra.

2. KomimuiekT mocraBKu

2.1. B 3aBUCHMMOCTH OT YHMCJIa U THUIA HEOOXOIMMBIX CMEHHBIX aHTeHHbIX Moayiei (CAM)
O0OHApY)XHUTEIIb MOXXKET UMETh OJWH U3 17/ BapuaHTOB MOCTaBKH, MPEJCTABJICHHBIX B Clie-

nyrotei Tabmuie:

HaunmMeHnoBanue KoMIUIeKTa [Tpumeuanne
MOCTAaBKH

1 | Jlopuer Crap //08 Omua CAM na 800 MI'ny
2 | Jlopuer Crap //08c Onua CAM na 800 MI'1| ¢ aHAIM3aTOPOM CIIEKTpa
3 | Jlopuer Crap //24 Onun CAM na 2400 MI'n
4 | Jlopuet Crap //24c Onun CAM Ha 2400 MI'1 ¢ aHanM3aTopoM CIeKTpa
5 | Jlopuer Crap //36m Onun CAM na 3600 MI'g
6 | Jlopuer Crap //08//24 JIBa CAM na 800 u 2400 MI'
7 | Jlopuer Crap //08//24c JIBa CAM na 800 u 2400 MI'1| ¢ aHaIM3aTOPOM CIIEKTpa
8 | Jlopuer Crap //08//36m JIBa CAM na 800 u 3600 MI'
9 | Jlopuer Crap //08c//24 JIBa CAM na 2400 u 800 ¢ ananuzatopoM cnekrpa MI'g
10 | Jlopuer Crap //08c//24c JIsa CAM na 800 u 2400 MI'1| ¢ aHanu3aTopamu CrieKTpa
11 | Jlopuer Crap //08c//36m JiBa CAM na 3600 u 800 MI'1 ¢ aHanu3aTopoM CHEKTpa
12 | Jlopuer Crap //24//36m JIBa CAM na 2400 u 3600 MTI'1q
13 | Jlopuer Crap //24c//36m JiBa CAM na 3600 u 2400 MI'1| ¢ aHaIm3aTOpOM CIieKTpa
14 | Jlopuer Crap //08//24//36m | Tpu CAM na 800, 2400 1 3600 MI'ix
15 | Jlopuer Crap //08//24c//36m | Tpu CAM nHa 800, 3600 u 2400 MI'11 ¢ aHanu3aToOpoM CHeKTpa
16 | Jlopuer Crap //08c//24//36m | Tpu CAM nHa 2400, 3600 1 800MI 11 c aHaIM3aTOPOM CIIEKTpa
17 | Jlopuer Crap //08c//24¢//36m | Tpu CAM na 800, 2400 ¢ ananuzatopamu criekrpa u 3600 MI'

2.2. OGHapyKUTEIb COCTOUT U3 OJOKOB, YCTPONCTB U NMPHHAICKHOCTEH, IEPEUNCICHHBIX B

crenyolen Tabnure:




HaumeHnoBanue KonnuecTBo IIpumeuanue
1 | CmenHsii auTeHHbIi Moayns (CAM) oT 110 3-X | B COOTBETCTBUH C BapUaHTOM
KOMIDJICKTA MMOCTaBKH 11.2.1

2 | IlynbT ynpaBieHUsi ¢ BCTPOEHHBIM KOHTEMH- 1

HEPOM JIJIsl aKKyMYJIITOPHOM OaTapen
3 | CréMHas TenecKonuyecKas MITaHra 1
4 | CMeHHbIE TUTUH-MOHHBIE AKKYMYJIITOPHBIE 2

Oatapeu (12 B)
5 | KonreitHep [uis 3apsSaKH aKKyMYISTOPHOM 1

Oarapeu
6 | 3apsaHOe yCTPOMCTBO ISl aKKyMYJISTOPHOU 1

Oarapeu
7 | 'onoBHbIE TeneOHBI 1
8 | Texunueckoe OMUCAHWE W WHCTPYKIHS IO 1

HKCIUTyaTaluy, NacrnopT
9 | YmakoBka (CyMKa-yKiiagKka Ha MaKCHMallb- 1

HBII KOMILJICKT HOCTaBKI/I)

3. T'apanrtuiinbie 00s3aTeILCTBA
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3.1. Cpok rapantun obHapyxurens «JIOPHET-CTAP» 12 mecsitieB co nHs mepenadu ero  3akas-

YUKY.

3.2. Cpox ciry>KObI H3/1eIHsI IO CIICaHus - 6 Jer.

3.3. B ciyuae oTkasza u3zmenus B TEUCHHE TapaHTHHHOTO CPOKA IPU COONIIOACHUH MOTpPEeOHTENeM
IOpaBWJI AKCIUTyaTallM, TPAHCIIOPTUPOBAHMSI U XpaHEHUs, NMPEANpUATHE-U3TOTOBUTENL 00s3aHO
IPOU3BECTH OE3BO3ME3/IHBIN PEMOHT WM 3aMEHY U3eIusl.
3.4. 'apanTHiiHble 0053aTeNbCTBA HE PACIIPOCTPAHSIOTCS HA 3JIEMEHThI TUTAHUS.



