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[IEPEYEHbB ITPUHATHIX COKPAILIEHUMI

AKDB — akkymysiTopHas 6atapes;

BII — 650k nuTanus

MMII — MUKpPOCEKYHIHAS UMITYJIbCHAS TTIOMEXA;

HP KOHTAKT — HOPMAJIbHO Pa30MKHYTBIM KOHTAKT;

H3 xoHTaKT — HOpMaIbHO 3aMKHYThIE KOHTAKT;

HWII- HaHOCEKYHIHAsl UMITYJIbCHAS [IOMEXA;

IITY — noxapHblil npruOOpP ynpaBiIeHUS;

COY?3 — cucreMa ONOBEIIECHHS U YIIPABJICHUS 3BaKyallueH.



Hacrosimiee pykOBOACTBO IO 3KCIUTyaTallud, UMEHYEMOE B JaJbHEHIIEM '"pYKo6o-
ocmeo”, pesicTaBsieT cOO0M eIMHBIN IOKYMEHT, COJEpKallluid TEXHUUYECKOE OMUCAaHUE U
CBEJICHUsI, HEOOXOIMMbIE ISl MPAaBWJIBHOTO MCIOJIb30BAaHUSI MO Ha3HAYEHHUIO OJIOKa JuC-
netyepckoit cBsizu BJIC, ero TexHuueckoro OOCITYyXMBaHMSI, TEKYIErO PEMOHTA, TPAHC-
NOPTUPOBAHUSL U XPAHEHUS, & TAKXKE OLIEHKU €ro TEXHUYECKOIo COCTOSHUS U HEOOXOu-
MOCTH peMOHTa. Pykoeoodcmeo TipeAHa3HAYEHO ISl U3YUYEHMsI MPUHLUINA JEeHCTBUS O10Ka
nucneryepckoit cBsa3u bJIC u ero skcruryaTauu.

brnok nucneruepckoit cBsi3u BJIC B nanbHeiileM TEKCTE HACTOSIIETO PYKOBOOCMEA
o0o3Hauvaercs Kak "ycmpoticmso".

BHMUMAHUE:

1. Ipu skcrTyaTanuu ycmpotcmea HeoOX0JUMO YUUTHIBaTh HAJHMUKE MOTEHIUAb-
HO OIAaCHOTO JUISl )KU3HU U 30POBbsI UEJIOBEKA BBICOKOTO HamnpsokeHus 220B 50 I'u BHyTpH
KOpITyca yCcmpoucmada.

2. K MOHTaxy M IIyCKOHaJIaJ0YHBIM paboTaM ycmpoticmeéa JONYCKalTCs JUla He
MoJioke 18 ner, mpormiennye MEJUIUHCKUNA OCMOTP B COOTBETCTBUHU C JEHCTBYIOIIMMHU
npaBwiiaMu, OOydeHHbIE O€30IIaCHBIM METOAAaM padoOThbl, MPOILIEIINE MPOBEPKY 3HAHUN
TpeOOoBaHUil 110 O€30MaCHOCTH TPYJa, UMEIOLIUE IPYIILYy MO 3JIeKTpoOe30NacCHOCTU HE HU-
xe III m cooTBeTCTBYIOIYI0 KBAMM(UKALMIO COMNIACHO TAapU(HO-KBATH(PUKALTIOHHOMY
cupaBouyHUKy. [lpu skcmmyaranuu ycmpoticmea TOMAKHBI COOMIOAATHCS TpeOOBaHUS AEH-
CTBYIOIIMX MPABUJ U HHCTPYKLUN MO OXpaHE TPyla U TEXHUKE OE30MaCHOCTH.

3. Yempoiicmeo He0OX0IMMO yCTaHABIMBATH B IOMEIIEHUX, B KOTOPBIX 00ecredn-
BalOTCS TPeOOBaHUS K YCIOBHUSAM IKCILTyaTalluH, IPUBEICHHBIE B HACTOSILLIEM PYKOBOOCHIGE.

4. BayTpu KoOpIlyca ycmpoticmea pa3MemaeTcs akKyMmyssiTopHas Oatapest 24B 4,5
A/u.



1 OMUCAHUE U PABOTA
1.1 HasHauyeHue ycmpoicmea

Yempoticmeo npenHa3HAYEHO ISl KCHOJIB30BAHUS B CUCTEMAX JUCIIETYEPCKOU CBSI-
3 B KAYECTBE IIEHTPAILHOTO OJIOKA CETH TUCTICTYEPCKON CBSI3H.

CeTh IHUCTIETYEPCKON CBS3U OOpaszyeTcsl IMyTeM IMOJKIIOYEHUsI K ycmpoticmay abo-
HEHTCKUX MoayJieri AM.

Ycempoiicmeo npon3BoUT IBYCTOPOHHUN 0OMEH ¢ aDOHEHTCKUMU MOAYJISIMU pede-
BBIMM CHUTHAJIaMH, peoOpa3oBaHHBIMU B IU(POBYIO (hOPMY, a TAK)KE ONPAIIUBAET CO-
CTOSIHUE MOJlyJIed, (POPMUPYET U NEepeAAeT KOMaH/Ibl YIIPaBICHUS JUCIIETUEPCKON CETBIO.

DKCITyaTalluOHHBIE XapAKTEPUCTUKH YCmpOoUcmea COOTBETCTBYIOT TPEOOBaHUSM,
MPEABSBISIEMBIM K crieruanu3zupoBaHHbiM COYD.

Ha 0a3e ycmpoiicmea MoryT ObITh OPraHHU30BaHbI CIIELUAIN3UPOBAHHbIE CETU AYI-
JIEKCHOM JUCIIETYEPCKOU CBSA3M, HAPUMED, IBYCTOPOHHEH CBSA3M MEXKIY 30HAMM I1OXKap-
HOT'O ONOBEIIEHUA U MyHKTOM yrpaiieHusa COYD (moxapHbIM NOCTOM-AUCIETYEPCKOM).

OCHOBHBIE BapUaAHTHI IPUMEHEHUS YCMPOUCMBA:

- B COYD 4-ro tTuna u COYD 5-ro Tuma B Ka4ecTBE LIEHTPAIBHOTO OJIOKa CETH AYTI-
JIEKCHOM JHCTIETYEPCKOM CBSA3M AJIS peain3alui PyHKIIMU OOpaTHOM CBS3U OT 30H IMOXKap-
HOT'O OTIOBEICHMS K MYHKTY yrpasieHuss COYO;

- B IIOACUCTEMAX AMUCIIETYEPCKOM CBS3U C 30HAMU I0kapHOro onosemeHus B COYD
4-ro u 5-ro Tunos, Hanpumep, "PEHOP";

- B OTJEJbHBIX CAMOCTOATEIIBHBIX CUCTEMAX AUCIIETYEPCKON CBS3H.

Yempoiicmeo obecrieunBaer:

- nU(POBYIO TYTIIEKCHYIO TOJIOCOBYIO CBSI3b C aDOHEHTaMHM JUCTIETUYEPCKON CETH;

- (opmupoBaHUe U Mepeaavy CUTHAJIOB BbI30Ba K aDOHEHTAM TUCIIETYEPCKOM CETH, B
TOM YHCJIE apaJUIeNbHYIO epeaady K rpyiie aOOHEHTOB;

- TIPHEM CHUTHAJIOB 3ampoca CBsI3u OT a0OHEHTOB AMCIIETYEPCKON CETH, KaK OJUHOY-
HBIX, TAK U OT TPYIITHl A00OHEHTOB OJHOBPEMEHHO;

- yAepKaHUE YK€ MMEIONUXCS KAaHAJOB CBSI3U C a0OHEHTAMU TPU TEPEKITIOYECHUN
MEXy KaHaJIaMH WM CO3JJaHUU HOBBIX KaHAJIOB.

Yempoticmeo vMeeT BCTPOSHHYIO aKKyMYJISITOPHYIO OaTapero, 00eCredrBaroIIyIo
(GYHKIUIO pe3epPBHOTO MUTAHUS.

Yempoiicmeo MOXET DKCIUTYyaTUPOBATHCS KaK MPHU pa3MEIEHUH €r0 B CTaHJApPTHBIE
19-n10iiMOBBIE CTOMKH, TaK U IPU HACTOJILHOM Pa3MEILICHUHU.

Yempoiicmeo cootBerctByeT TpeboBanusam ['OCT P 53325-2012 a takxe TpeOoBa-
HusiM «CBoaa npasuin CI13.13130.2009», nanee umenyembix [IpaBuinamu, npu sKxcityara-
MY BHYTPHU 3aKPBITHIX OTAIJIMBAEMBbIX IIOMEIIEHUHN B CIEAYIOIIUX YCIOBHSIX:

- TEMIIEpaTypa BO3AyXa OT MUHYC 5 10 +45;

- BEpXHEe 3HAYEHUE OTHOCUTEIBHOW BIAXHOCTH BO3ayxa - He Oosnee 93 %
nipu +40 °C;

- BBICOTA HaJl YpoBHEM Mops - He Oosiee 2500 M;



- coJiepKaHMNE MBUTH B BO3AYyXE MPU HAIMYUU MPUTOYHON BEHTHIAINH — He Oosee 1
MI/M;

- cojiep’KaHuEe KOPPO3UOHHO-AKTUBHBIX areHTOB COOTBETCTBYET YCIOBHO-YHCTOMY
Ty armocdepst o tabmuie 8 TOCT 15150 (cepructerii ra3 He Gonee 20 Mr/m*-cyT. (He
6oree 0,025 mr/n’); xiopusl — Meree 0,3 Mr/M>*CyT.);

- OTCYTCTBUE BO3JIEUCTBUS IUJIECHEBBIX U JIEPEBOPA3PYLIAIOIIUX TPUOOB, OAKTEPHid,
HACEKOMBIX, YEPBEH U IPHI3YHOB;

- BJIEKTPOMUTAHUE OT CHUCTEMBI AJIEKTPOCHAOKEHUS 00ILero Ha3HAYeHHUs epeMeH-
Horo oaHo(aszHoro Toka ¢ kauectBoM 3Hepruu mo 'OCT 13109 ¢ HoMHUHATBHBIM HaMpsI-
xennem 220 B u HomuHanbHOM yactoroi 50 I'm.

1.2 TexHu4YecKkue xapakTepUCTUKU
1.2.1 O6wme xapaKTepUCTUKMN

YCI’I’ZPOZZCWI@O HMCCT CIICAYIOIHNEC TCXHUYCCKHUEC XapPaKTCPUCTUKM:

- YHUCJIO OCHOBHBIX A00OHECHTOB (UHCITIO 30H) ..uvvureureeenreeenneeanneeeaneeennnenn 30;
- MAKCUMAJTLHOE YMCII0 A00OHEHTOB B OJTHOM 30HE . ..vvvveenreereenneenenianneennenns. 2;
- 0011I€€ YHNCI0 OCHOBHBIX U JOIIOJHUTEIBHBIX A00HEHTOB ...vvvveeeiaeeeennnns. 60;
- YUCJIO JIMHUM CBSI3U B OOILEM aJIPECHOM MPOCTPAHCTBE ...uvvveeennreennneannnnnnns. 7;
- MaKCUMaJIbHOE YHUCJIO a0OHEHTOB, MOIKIIOYAEMBbIX

Ha OJIHY JIMHUIO CBIBHL oo 10;
- MAKCUMAJTbHAS JIJTMHA JTHHUH CBSIBH, M ...uunteitnnieeeeiiiniieeeeeenneeenaninens 2000;
- HOMUHAaJIbHAS MOIIHOCTb YCUJIUTENIS TS

BCTPOEHHOTO TPOMKOTOBOPHUTEIISL, BT ... e 0,5;
- HEJIMHEHHBIE UCKAXKEHUST YCUITUTENS TTPU

HOMMHAJIbHOM BBIXOJTHON MOIITHOCTH, 0 wovvvueeneiieiiiiiiieeeeeeeeeeeieeeeeeeeaaaieeeeeeeeasannnnnes <1;
- 10JI0CA MPOMYCKaHUs YCUIIUTENS, 0 YpoBHIO 3 ab, ' ................... 70...4000;
- MOIITHOCTh, MOTpebsieMast OT ucTounrka nutanus 220 B

B JISKYPHOM peRUMeE, He 06051ee, BA ... i, 25;
- MaKCHUMaJbHasI MOITHOCTh, TOTpeOsieMast

ot uctounuka muTanus 220 B, He 005ee, BA ..., 45;
- HOMMHAJIbHOE HaIPsHKEHHE BCTPOCHHOTO

HMCTOYHMKA PE3EPBHOTO MUTAHUS, B ..., 24;
- BpeMs paboThl OT BCTPOSHHOT'O UCTOYHUKA PE3EPBHOTO MUTAHUSI TIPU

MaKCHUMAJIBHOM HATPY3KE, HE MEHEE, UACOB ....uuuureeennreennreeeaneeeannneeenamneennneeannnn 5.

Ycempoiicmseo obecnieunBaeT KOHTPOJIb UCTIPABHOCTH MOAKIIOYEHHBIX K HEMY JTMHUM
CBSI3H, a TAK)K€ KOHTPOJIb UCTIPABHOCTH a0OHEHTCKUX MOJYJIEH, HAXOSAIINXCS Ha 3TUX JIH-
HUSIX.

Yempoticmeo aBTOMAaTHUECKM NEPEXOAMT HA BCTPOEHHBIA MCTOYHUK PE3EPBHOIO
NUTAHUS [IPU IPOIAJaHUU OCHOBHOI'O CETEBOTO MUTAHUSI M ABTOMAaTUYECKH BO3BPAILAECTCS
Ha OCHOBHOE NMUTaHuE MpH nosiBieHuu cetu 220 B.

! 3aBHCHT OT IMHBI IMHAN, cM. paszen 1.4.3



1.2.2 XapakTepuUCTUKUN INIEeKTPOMArHUTHON COBMECTUMOCTH

Yempoticmeo obnagaeT yCTOWYUBOCTBIO K BO3JEHCTBUIO 3IEKTPOCTATUYECKUX pa3-
PSAZIOB CO CIEAYIOIIMMU MTapaMETPAMMU:

- IpU KOHTAaKTHOM paspsae +4 kB;

- IpY BO3AYIIHOM pa3psae £8 kB.

Kpurepuii kauectBa GpyHKIIMOHUpOBaHUs: B.

Yempoiicmeo o6nanaeT yCTOMUMBOCTBIO K BO3IEUCTBUIO HAHOCEKYHTHBIX MMITYJIbC-
Hbix nomex (HUII) co crnenyromumu napaMmeTpaMu:

- 10,5 kB uacroroii 5 kI'u pu Bo3aeiictBun HUII Ha curHampHble OPTHI, MOPTHI
yIpaBJIEHNUS;

- 10,5 kB npu Bo3aerictBun HUII Ha BXO/IHBIE MOPTHI 3JEKTPOUTAHUS.

Kputepuii kauectBa pyHkunoHuposanus: B.

Yempoticmseo obnagaeT yCTOWYMBOCTRIO K BO3/ICHCTBHIO TUHAMUYECKIX N3MEHECHHM
HaIPSDKEHUS JIEKTPOIUTAHUS CO CIETYIOUMMHU NapaMEeTPAMHU:

- IPOBaJIbl HANPSIHKEHUS, COOTBETCTBYIOIIUE CHIXKEHUIO HATTPSIKEHUSI UICTOYHHKA TTH-
tanus Ha 30 % B Teuenue 10 nepuonoB yacToThl nutaroiieit cetu (200 mc). Kpurtepuii ka-
yecTBa (DYHKIIMOHUPOBAHUS YCMPOUCMEa BO BPEMsI UCTIBITAHUN: A;

- TIPEPBIBAHUS HAIPSKEHUS, COOTBETCTBYIOLIME CHUKEHUIO HANPSHKEHUS UCTOYHUKA
nuTaHus 6osiee yeM Ha 95 % B Teuenue 250 neprooB yacToThl nuTatoueit cetu (5000 mc).
Kpurepuit kauectBa QyHKIIMOHUPOBAHUS YCTPONUCTBA BO BPEMS UCTIBITAHUI: A;

- BbIOpOCHI HanpsbkeHust nutanus Ha 20 % B TeueHue 10 mepuoa0B 4aCTOTHI MHU-
tarorieit cetu (200 mc). Kpurepuii kauecTBa GyHKIIMOHUPOBAHUS ycmpoticmea: A.

YerpoiicTBo 001a1a€T YCTOMYMBOCTBIO K BO3IEMCTBUIO MUKPOCEKYHIHBIX UMITYJIbC-
HbIX omex (MUIT) Gonbiioit 3HEPTHH CO CASAYIOMUMHE ITapaMeTpaMHu:

- U1 LIeTied MUTaHUs B PEKUME «IIPOBOJ-IIPOBO/I» 3HAUCHUE UMITYJIbCA HAIPSIAKEHUS
MMUIL: +1 kB, B pexxume «1poBOJ-3eMJIsI» 3HaUEHUE UMITyJibca Hanpsbkenuss MUIL: +2 kB.

Kpurepuii kauectBa GyHKIIMOHUPOBAHUS ycmpoticmea: A.

1.2.3 XapakTepucTuUku 6e3onacHocTun

1.2.3.1 ConpoTuBiieHHE MEXAY 3a)KUMOM 3alATHOTO 3a3€MJICHHUS WM Ka)KIO0M J10C-
TYNHOW MPUKOCHOBEHUIO METAJIUTMYECKOU YaCThIO yCmpotcmea, KOTopasi MOXKET 0Ka3aThCs
noj; HampsikeHuem, He npessimaet 0,1 Om

1.2.3.2 ConpoTuBiIeHNE U30ISALUUU LENEH JIEKTPONUTAHUS OT 3a3€MJIIEMbIX YacTel
ycmpoticmea - He menee 50 MOw.

1.2.3.3 Dnekrpuueckass U30JALHUS MEXKIY CETEBBIMU TOKOBEIYIIMMU LIETISIMU U 3a-
3eMJISIEMBIMH YacTSIMU YCMpoucmea BbIAEpKUBaeT 0e3 nmpoOosi B TeueHue 1 MUHYTHI UC-
NBITATENIbHOE HANIPSDKEHUE TEePEMEHHOTo Toka He MeHee 1,5 kB ammu.

1.2.3.4 YpoBeHb aKyCTHYECKHUX IIIYMOB Ha pabo4yeM MeCTe onepaTopa He MpEBbIIIa-
eT 25 nbA.



1.2.4 KOHCTPYKTMBHO-TEXHUYECKME XapaKTEPUCTUKMN

1.2.4.1 KOHCTPYKIIUM COCTaBHBIX YacCTeH ycmpoticmea COOTBETCTBYIOT TPEOOBaHUSIM
I'OCT 28601.3, u oGecrieunBaeT ero yCTaHOBKY B 19-/110iiMOBbIE CTaHIAPTHBIE CTOMKH.

1.2.4.2 T'abaputHbie pa3Mepshl (JJIMHA X BBICOTA X IIIyOMHA) COCTABHBIX YacTeu ycm-
poticmea He nipeBbimatoT 483 x 88.5 (2U) x 430 mMm.

1.2.4.3 Macca ycmpoiicmea He nipeBbiiiaet 10 kr.



1.3 CocTaB ycTpoucTBa

CocraB ycTpoiicTBa mpuBeseH B Taou. 1.

Taba. 1 CocTaB ycmpoiicmea

Ne HAUMEHOBAHMUE KOJI-BO, INPUMEYAHUE
1111 COCTABHOM YACTH IT.

AKKYMYJISTOpHBIE OaTapeu

1. | bnok Jucneruepckoit Cesizu (BJIC) 1 e —

DT12045 B xonuy. 2 mT.
2. | Mukpodon c tanrentoit T-43 (T-43S) 1 BXOJAT B KOMIUIEKT U HaXO0-
JSITCSl BHYTPH Kopryca.

3. | Kabenpr «CETb» 1

JlomyckaeTcs 3JIeKTpOHHAs
Bepcust Ha CD-ROM Hocu-
TeJe.

«bnox mucneryepckon cBsasu  BJIC». %
PykoBOACTBO 1O DKCILTyaTallUH.

«bnok qucneruepckoit cBa3u bAC».
[Tacnopr.

6. | KapToHHas ynakoBka 1

AOOHEHTCKHE MOAYJIU JUCIIETYEPCKON CETH IMOCTABISIOTCS MO CaMOCTOATEIbHOMY
3aKasy.
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1.4 YcTtpouctBo n pabota
1.4.1 NMpuHUMN aencTBUA ycmpoucmea.

Yempoticmeo coBMECTHO € MOJIKIIFOUEHHBIMU K HEMY BHEITHUMU a0OHEHTCKUMU
MOAYJISIMU 00pa3yeT CeTh TUCIETYEPCKOM CBS3H.

Jliist o6ecnieueHust pabOThl JUCTIETYEPCKON CETU YCMpOicneo MPOU3BOJIUT ABYCTO-
POHHMIT OOMEH ¢ Aa0OHEHTCKUMHU MOAYJISIMU PEUEBBIMU CUTHAJIAMU, PE0Opa30BaHHBIMHU B
uudpoByo GopMy, a TaKKe ONMpaIIUBAET COCTOSHUE MOy Iel, (GOpMUpPYET U MepelaeT
KOMaH/1bl YIIPABJICHUSI CETHIO.

Yempoticmeo obGecrieunBaer:

- i poByIO TYIIIEKCHYIO TOJIOCOBYIO CBSI3b C aDOHEHTAMH TUCTIETYEPCKON CETH;

- ¢opMUpOBaHUE U TIEpPEIavy CUTHAJIOB BbI30Ba K a00OHEHTaM JUCTIETYEPCKON CETH, B
TOM YHCJIe OJTHOBPEMEHHYIO TIepeaady K Tpymnie aOOHCHTOB;

- PUEM CUTHAJIOB 3aMpoca CBSI3M OT a0OHEHTOB JUCIIETYEPCKON CETH, KaK OJUHOY-
HBIX, TaK U OT TPYIIITHI a00OHEHTOB OTHOBPEMEHHO;

- yAepKaHuE YK€ MMEIONINXCSl KaHAJOB CBS3M ¢ aOOHEHTaMU TPH MEPEKII0OYCHUN
MEXIy KaHaJIaMH WM CO3JJaHUU HOBBIX KaHAJIOB.

[TpuHuMn OEUCTBUS yecmpoiicmea 3aKI0UaeTCs B CIEAYIOLEM. Ycmpoticmeo Hetnpe-
PBIBHO aHAIM3UPYET MPUHUMAEMbI€ JTaHHbIE OT a0OHEHTCKUX MOAYJEH, a TaKKe COCTOs-
HUE COOCTBEHHOM KJIAaBHATYpHbl. B ciyyae moCTyIieHUs 3alIpOCOB HAa OPraHU3AIMIO CBS3U
OT OJIHOM U3 CTOPOH (JTMOO0 OT a0OHEHTCKUX MOAYJIeH, TU00 OT COOCTBEHHOM KJIaBHATYPHI),
ycmpoiicmeo 00ecnieurBaeT MeHEPALMI0 CUTHAJIOB BbI30BA HA MPOTUBOMOJIOKHON (BBI3bI-
BaeMOM) CTOPOHE, a MOCJE MOJIYYeHHUSI OTBETA OT BbI3bIBAEMOW CTOPOHBI CO3/Ia€T IYTLIEKC-
HBII KaHaJ CBSI3U MEXIY STUMHU CTOPOHAMH.

Ipu nonyuenuu curnana OTBOM  yempoiicmeo pa3pbiBaeT KaHa CBSI3H ¢ aGOHEH-
TOM.

Ha konraktet ABAPUS pazpema "Boixonq ABAPUS" BeiiaeTcss HHTErpalIbHBIN TPU-
3HaK HEHCIPABHOCTU, KOTOPBIM (OPMUPYETCS MO PE3yJIbTaTaM aHAINU3a COCTOSIHHUSI CAMOTO
ycmpoiicmea, TOAKITIOYEHHBIX K HeMy aOOHEHTCKUX MOJYJIEH U JIMHUW CBS3U ¢ aOOHEHTa-
mMu. OO aKTUBHOCTH NpU3HAKA HEUCIPABHOCTH CBHUIETEIBCTBYET 3aMbIKAaHUE MEXYy COOOM
KOHTakTOB ABAPUS (Mmexanumdeckuii KOHTakT). B 00€CTOUEHHOM COCTOSSHUM KOHTAKThI
3aMKHYTBI, TO €CTh ycmpoticmeo ¢hopmupyet npuznak ABAPHSL.

1.4.2 CTpyKTypa U cocTaBHble YacTu ycmpolcmea

YCmpoﬁcmeo p€ain30BaHO B BHU/C MOH06HOKa, Ha HHHGBOﬁ IMa"HeJIn KOTOPOIro CO-
Cp€aA0TOYCHBI BCC OpraHbl YIPABJICHHUA W HMHAWKALIKMK, 4 Ha SaI[HCfI MaHeJIu — JIMHEUKU
pPasbEMOB JIA MMOAKITHOYCHUA KOMMYHI/IKaHI/Iﬁ u aGOHeHTCKI/IX MOI[YJIeﬁ.

OcHOBHBIMH (YHKITMOHATBHBIMHA YACTIMU YCMPOUCEA SIBISIOTCS:
- KOHTPOJLIEP;

- 3ByKOBOW MPOLIECCOP;

- y371b1 UHTEPPeEiica;

- OJIOK TUTaHUSI.
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KoHTposuiep sBAseTCs LEHTPAIBHBIM Y3JIOM YCMpOUCMEa W OCYIIECTBISIET Clle-

nyronme QyHKIUU:

- yIpaBjeHHUe NpOIECCOPOM 3BYKa;

- UH(POPMALIMOHHBII OOMEH JaHHBIMHU, KOMaHAaMH U MaKeTaMH 3BYKOBBIX COOOIIIe-
HUN ¢ aDOHEHTCKUMHU MOJYJIsIMU 110 uHTepdeiicy RS-485;

- 00CITy’KMBaHUE OPTraHOB YNPABJICHUS U WHIUKALMKM, KOHTPOJIb OOILETO COCTOSTHUS
ycempoticmea, hopmupoBanue curiaia ABAPU;

- MOHUTOPUHT HAMPSHKEHUSI OCHOBHOTO M PE3EPBHOIO MUTAHUSI.

biok nutanust cocrout u3 ocHoBHoro BII, ocymecTBistoniero nutanue ot cetu 220
B, u pesepsnoro bII, npencrasnstomero co6oit AKb 24 B emkoctbio 4, 5 A-y.

1.4.3 JInHum cBA3N ¢ aBOHEHTCKMMM MoaynsiMU
Yempoiicmeo uMeeT ceMb paBHOIGHHBIX BBIXOAOB (cM. Puc. 1 u Puc. 6) ans noa-

KJIIOUCHUS JINHUM CBS3H ¢ aDOHEHTCKUMH MOAYJISIMHA. K Ka}KI[OI\/'I JUHUU MOXKET OBITh IIoa-

i PeaepBHoe nuTaHue CETb
. Mp. 5A M Mp. 1A
‘ ©
JIvnum cBsAzn 5 5
I I o 1 o 1 o o ABAPIA | Bhi3oB @
=) 0| (O o0 | O i | o} 0| O 0| (O o0 | O =
C I E 0 IC B AT 1 ) 3 3 3
N S (s (S ¥
@ ~200B 50y
i —
o o S— E—
— g —— g ——
e

_— _—

o o o
o o = i)
9 |9 |9 O
=

Puc. 1 BapuanTt noak/jar4yeHns a00OHEHTCKUX MOAYJIeil K ycmpoiicmay
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KITFOUCHO 10 JECATH MOAYJEH TpH COONIOACHUHU YCIOBUM, OMHCAHHBIX HUXKE B JAaHHOM
pasuerne.

Yempoticmeo coBMECTHO € MOAKIIOYEHHBIMH K HEMY aOOHEHTCKUMHU MOJYJIIMH 00-
pasyeT AUCIETYEPCKYIO CETh.

AOGOHEHTCKHE MOJIYJIH SIBIIIOTCS a[pECHBIMH YCTPONUCTBAMHU, TO €CTh CBSI3b C MOJY-
JIEM BO3MO>KHA TOJIBKO MIPU HAJIMYMUU Y HETO COOCTBEHHOIO a/ipeca, YHUKaIbHOTO B TPaHU-
ax JaHHOW TUCIETYEPCKOM ceTH (IEeHUCTBUS MO MPUCBOCHHUIO aipecOB aDOHEHTCKUM MO-
JyJISIM OMUCBIBAIOTCS B pazjene 1.4.5).

Bce nuaNmM paboTtarTt B 00111eM aapecHOM MPOCTPAHCTBE. DTO O3HAYAET, YTO KAKOM-
1160 aOOHEHTCKUN MOJYJIb MOXET OBITH CBOOOHO TEPEMEIIEH C OJTHON JTMHUH Ha JTI00YI0
Ipyryto 6e3 u3MeHeHus: B QyHKIMOHUPOBAHUH CETU. JTO TAK)KE O3HAYAET, YTO MOCIEO-
BaTEIHLHOCTH MIPUCBANBAEMBIX MOIYJISIM aJPECOB MOXKET OBITh MPOM3BOJILHON KaK B TPaHU-
1[axX OJHOM JIMHKH, TaK U B TPAHULIAX JUCIIETUEPCKOU CETH B LIEJIIOM.

[Ipu npoeKkTUpPOBAaHUU NUCTIETUYEPCKON CETU OMPENEeTCs HEOOX0IMMOE YUCIIO JH-
HUM CBSA3M, U BCE ADOHEHTCKHE MOJYJIM PACIPEIESIOTCS MEXKLy STUMH JIMHUSMHU CBSI3U.

Kak MMOKa3aHo Ha
LiBeT LUenb | KoH. O O KoH. LUenb User
OpaHx.+KopuyHeBbiit +Vce 1 AM AM 1 +Vce  |OpaHx.+KopuiHeBblii
Bx. Bbix. Bx. Bbix.
@11 1[le z @[] 1 1[lel
Ben./Oparx.+ben./Kop.| O6w,. 2 )= 2|18 2 =I5 2|18 2 Oo6w. |ben./Opanx.+ben./Kop.
) 3| @ @ (3 3@
Ben./3eneHblii A 3 g g g % g g g % 3 A Ben./3eneHblit
S| 16 6|18 S| |6 6|5
3eneHbin B 4 4 B 3eneHbli
Ben./CuHnii z 5 A,D,PEC 5 z Ben./CuHnii
o)
CuHu Y 6 6 Y CuHuit
o g \ o j e
~ a =)
JANCMETYEPCKOiA ﬁ Ko, Lger
CBA3U
é 1‘ 1 | ben./3eneHblii
2 | BeneHbint
Bug A 3 | Ben./OpaHxeBblit

4 0 i
§<_ A % paHKeBbIi

5 | Ben./KopuuHeBbii

1..8
E] 6 | KopuiHeBbli

7 | Ben./Cunui

8 CuHnin

Puc. 2 aboHeHTCKHME MOAYIU MOAKIIOYAIOTCS MO HIECTUIPOBOJHOM CXeMe, MPU 3TOM JIBa
U3 IIE€CTU MPOBOJHUKOB 00pa3yIoT LIENH MUTAHUS, a YEThIPE OCTABIIMXCS SBIISIIOTCS CHUT-
HaJIbHBIMU JINHUSIMHU.

Toxku, npoTeKarolue Mo LEIsAM NUTAHUSA U CUTHAJIBHBIM JIMHUSAM, MHOIOKPAaTHO OT-
JUYAIOTCS TI0 BEJIMYMHE M, YACTUYIHO, TI0 3HAKY, B CHJIY YE€TO0 MEXy OOIIMM MPOBOJOM U
CUTHAJIBHBIMH ITPOBOJAMH BO3HHMKAET CIBUI IMOTEHUMAJIOB, KOTOPBIA HAKAIUIMBACTCS IMPH
pPacIpOCTPAHEHUH CUTHAJIOB BAOJIb JINHUU CBSI3U.
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Oco0eHHOCThI0O A00OHEHTCKUX MOAYJIEH SIBISIETCS IBYCTOPOHHUM TepenpueM nudpo-
BBIX CHTHAJIOB OOMEHA C ycmpoucmeom, TaK 94TO Ha BBIXOJIAX MOAYJICH MOTCHIIUAIBI CUT-
HAJIBHBIX IIeTIel 3aHOBO "MPUBS3BIBAIOTCS" K JIOKAJTHPHOMY MOTEHITHANTY OOIIET0 MpOBOJA.
Takum 00pa3oM, HaKOIJICHHE CABHUTra MOTEHIIMAIOB Ha Kabeye IMHUU CBS3U CIEAYyeT Y4H-
THIBaTh TOJBKO B TPAHUIIAX OTIEIBHBIX MPOJIETOB MEXKIY ABYMSI MOIYJISIMHU, & TAaK)KE MEX-
oy ycmpoucmeom W TIEPBBIM MOJIyJIEM Ha JIMHHWH, OJHAKO, 3TO HE CHUMAET J0 KOHIA BO-
IPOC 0 00ECTIEYCHUIO TOCTATOYHOTO CEUYEHHUS IPOBOIOB MUTAHMUS.

CymiecTByeT CleAyrolre OrpaHUYeHHUs, KOTOpPhIE HEOOXOIWMO YYUTHIBATH MPHU
MPOKJIAJKE KaOes JMHUH CBSI3U:

1. MakcumanbHasi oOImiasi JJIMHA JTUHUU CBSI3H, TIPU KOTOPOW 00€CTIeUnBAIOTCS J0C-
TOBEPHOCTH MEPEAAUU JAHHBIX COCTaBISIET 2 KM.

2. JlomyctuMasi JUIMHA OTAEIBHOrO IMpOJeTa MEXAY MOIYJIAMH, 0OycliaBIuBaeMas
BEJIMUMHOMN CIIBUra TMOTEHIMAJIOB BXOJHBIX CHUTHAJBHBIX ILIETEH OTHOCUTEIBHO OOIIEro
IPOBOJIA.

3. Jlomyctumas oOmias AMHA JTUHUM CBsI3U, 00yCiIaBIMBaeMas BEIMUYWHOW Hamps-
KCHUSI TUTAHUS, TOXOSIIETO IO MOCISAHETO MOIYJIS Ha TNHUH.

JlomyctuMmas JuIMHA MPOJIETa MEXAY MOAYJISMU 3aBUCUT OT YMCJIA MOJYJEH, MoA-
KJII0YaeMbIX 4epe3 3TOT MPOJIET, OT CONMPOTUBIIEHHS OOIIETO MIPOBOAA 3TOTO MPOJIETA, U OT
CTENEHHU yIaJICHU MPOJIETA OT YCMPOUCEA.

ITo mepe ynanenust MoayJel OT ycmpolicmea yBEINUUBACTCS MaJICHUE HAIPSKEHUS
Ha MOABOJSALIMX IPOBOJAAX, BCIEJACTBUE YEro MNPUKIAIbIBAEMOE K MOAYJISM MHUTAHUE
ymenblaercs. Crenuguka aDOHEHTCKUX MOJYJIEH 3aKII0YAeTCsl B TOM, YTO B CHIIy IIOCTO-
SHCTBA MOTPEOJIIEMON MOLIHOCTU TOK MOTPEOIEHHUs] MOAYJsl OOpPaTHO MPONOPLHOHAJIEH
BEJIMUMHE MTOJIBOAMMOIO HAMPSKEHUS, TO €CTh MPU YMEHbBIIEHUH MUTAIOIIET0 HANPSLKEHUS
TOK BO3PACTaerT.

Jlomyctumast o01mas JyiMHa JUHUH CBSI3U OMPEIENIeTCS CyMMapHBbIM MaJIeHUEM Ha-
MPSOKEHUS] TUTAaHUS Ha BCEX MPOJIeTax, HO He JoJKHA mpeBbimarh 2000 m.

[TpoBepky Ha HOMyCTUMBIE JJIMHBI OTJEIBHBIX MPOJIETOB U HA JOMYCTUMYIO OOIILYIO
JUIMHY JIMHUU TPOU3BOIAT B MPOIECCe MPOCKTHUPOBAHUS JIMHUN CBA3M C aOOHEHTCKUMHU
MOAYJISIMH, A€TAJIA KOTOPOr'0o paccMaTpuBaeTcs B pasaene 1.4.4.

1.4.4 NpoekTUpoBaHUe U pa3BoaKa NMNMHUN CBA3N

JluawMst cBsi3u ¢ aOOHEHTCKUMH MOYJISIMU COCTOHT (CM. paszen 1.4.3) u3 CurHambHOM
4acTH — JABYX BUTHIX Tap, U ABYXIPOBOIHON CHIIOBOI YacTH — OOIIETO MPOBOJIa U IPOBO/IA
UTAHMSL.

KopoTkre nTuHUY CBSI3U WU JTMHUU CBSI3W C MajbIM YHCJIOM MOJYJIEH MOTYT OBITh
peanu3oBanbl Ha kabene tuma Ethernet UTP (cat. 5, cat. 6) win aHAIOTHYHOM, TIPH STOM
CWJIOBasl YacCTh  BBIMIOJHSCTCS  MApaUICTbHBIM  COSJUHEHHWEM  TPOBOAOB  (CM.

14



Bxon

Bbixon

T
x
T
x

oconsrwna 00

[EINEI/IN

onbhwN "
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LiBeT LUenb | KoH.
OpaHx.+KopunyHeBbiit +Vce 1
Ben./Oparx.+ben./Kop.| O6w,. 2
Ben./3eneHbii A 3
3eneHbli B 4
Ben./Cunui z 5
CuHunn Y 6

Brok BD'C
OVCNEeTYepCKo Eﬁ'
CBA3N

Puc. 2).

KoH. | Uenb User

1 +Vce  |OpaHx.+KopuiHeBbliii
2 O6w,. |ben./Opanx.+ben./Kop.
3 A Ben./3eneHblii

4 B 3eneHbli

5 z Ben./CuHui

6 Y CuHui

KoH. LiBeTt
1 Ben./3enexbii
2 | BeneHbint
3 | Ben./OpaHxeBblit
4 | OpaHxeBbiit
5 | Ben./KopuuHesbiit
6 | KopuiHeBbli
7 | Ben./CuHun
8 CuHnin
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CuroBast 4acTh JIMHUN CBSI3U OOJBIION MPOTSKEHHOCTH, TUO0 JTUHHUMI CBA3H ¢ OO0JIb-
MM YHCIOM MOJYJIeil BBINOJHSETCS BYXIPOBOAHBIM kabenem. IIposoxa mo 1,5 Mm’
BKJIIOUUTEIBHO MOTYT TMOAKIIOYAThCS K MOAYJSAM HENOCPEACTBEHHO. [[ng curHaibHOi
YacTH JI0JDKEH UCTIOJIb30BaThCs Kabelb ¢ IBYMs BUTBIMU MTapaMH IIPOBO/IOB.

ObPATUTE BHUMAHUE!

Bxon

o3}
UISIUIETOE] vy

Kaorcoas uz cuenanvnvix aunuii A-B u Y-Z (cm.

=

>
=0

LiBeT Uenb | KoH.
OpaHx.+KopuryHeBbii +Vce 1
Ben./OpaHx.+ben./Kop.| O6w,. 2
Ben./3eneHblit A 3
3eneHblit B 4
Ben./CuHnii z 5
CuHui Y 6

Briok E'D'C
aucneryepckon
CBA3N

N

Bbixon

KoH.

Uens LiseT

+Vcec | OpaHx.+KopuyHeBbliii

O6w. |ben./Oparx.+ben./Kc

A Ben./3eneHbliin

B 3eneHbin

Z Ben./CvHun

Y CuHNit

KoH.

LseT

Ben./3eneHbin

3eneHblin

Ben./OpaHxeBbliii

OpaHxeBblii

Ben./KopuyHeBbiii

KopuuHeBbIii

7

Ben./Cunnia

8

CuHuia

Puc. 2 lloakiawyeHue aOOHEHTCKUX MOYJIeH K JIMHUAM CBSI3U



Bxon Bbixon

LiBeT LUenb | KoH. O O KoH. LUenb User
OpaHx.+KopunyHeBbiit +Vce 1 AM AM 1 +Vce  |OpaHx.+KopuiHeBbliii
Bx. Bbix. Bx. Bbix.
@11 1[le z @[] 1 1[lel
Ben./Oparx.+ben./Kop.| O6w,. 2 )= 2|18 2 =I5 2|18 2 O6w,. |ben./Opanx.+ben./Kop.
) 3| [ @ (3 3@
Ben./3eneHblii A 3 g g g % g g g % 3 A Ben./3eneHblii
S| 16 6|18 S| |6 6|5
3eneHbin B 4 4 B 3eneHbli
Ben./CuHnii z 5 A,D,PEC 5 z Ben./CuHnii
CuHui Y 6 6 Y CuHuit
o o \ o j e
~ a =)
[ANCMETYEPCKOiA ﬁ Ko, Lger
CBA3N
é 1‘ 1 | ben./3eneHbli
2 | BeneHbint
Bug A 3 | Ben./OpaHxeBblit

4 0 i
§<_ A % paHXeBbIi

5 | Ben./KopuyHesbiii

1..8
E] 6 | KopuiHeBbli

7 | Ben./Cunui

8 CuHnin

Puc. 2) oonscna npoxnaovieamscs 6 6ude sumoti napvl npoeoooas!

Jluaus cBsi3u ¢ AOOHEHTCKUMU MOJYJISIMA CTPOUTCS W3 OTACNBHBIX TPOJeToB. Jliis
KKJIOW JIMHUM CBSI3U OTMPEACIISIOTCS MECTa pa3MelieHuss a0OHEHTCKUX MOJYJIEH W HaXo-
JSTCS JIMHBI TPOJICTOB JUHUU. [IpoeKTHpOBaHNEe TMHUN CBSI3W 3aKJIIOYAETCS B MOA00pE
ONTUMAJIBHOTO CEYEHUS ITPOBOJOB CUIIOBOM YaCTH JJIs1 KaXKJA0TO U3 MPOJIETOB.

[IpoexkTrpoBaHuE NMPOU3BOAUTCS C MTOMOIIBIO UHTEPAKTUBHOW MOJIEIIN JIMHUU CBSI3H,
co3/laHHOM Ha 0a3e anexkTpoHHOM Tabmuubpl EXCEL, pabota ¢ KOTOpO ONMUCHIBaeTCS B
paznene [TPUJIOXEHUE b.

B kauecTBe MCXOIHBIX AAHHBIX B TAOJMILy 3aHOCSTCS YUCIO MOJKIIOYAEMbIX MOJY-
Jel, Tpedyemble NJIUHBI MPOJETOB M YIEIbHOE COMPOTHUBIICHHE MPEIOIaraéMbIX K HC-
MOJIb30BAHUIO MIPOBOJIOB. 3aIryckaemasl B TaOJHIEe UTEpPAIMOHHAS BBIYUCIUTEIbHAS TPO-
1eypa OLIEHUBAET BEJIMYMHY CABUTOB MOTCHIMAIIOB HA IPOJETAX, 3HAYCHUS MUTAIOIINX
HaIpsHKEHUH HAa a0OHEHTCKUX MOMYJISIX M OOIIYIO JUIMHY JTUHUU CBsi3U. B pe3ynbrare aTux
OTICHOK BBIZIAETCS PEIICHUE O COOIOICHUN WIIM HECOOIIOCHUN OTPaHUYEHUH (CM. pa3zen
1.4.3) Mo AOMYCTUMBIM JJIMHAM MPOJIETOB U 1O JOMYCTUMOMN OOIIeH IJIMHE JIMHUH CBSI3H, a
TaK)K€ 10 BBITIOJHEHUIO TPEOOBAHUS O MAKCUMAJTLHOM OOIIEH IJTUHE JTHHUH CBSI3H.

[IpeaBapuTenbHO ONpeneNeHHbIE JJIMHBI MPOJIETOB 3aHOCSITCS B JECKTPOHHYIO Ta0-
muny. Taxoke B TaOauIE yKa3bIBAIOTCS MPEAIOJIaraéMble XapaKTepUCTUKHU MTPOBOJIOB MUTA-
HUs (10 Ka)XJOMY IMpOJIETy) U 00IIee Yuciao MoayJieid. Beluuciaenuss B Mojenu 3amycka-
FOTCSl aBTOMATHYECKH MTOCTIE KaKI0T0 N3MEHEHUS UCXOIHBIX JAHHBIX.

Ecnu B pe3ynbrare BRIYMCICHUN MOJIENb BBIIAET HEIOMYCK ISl KaKOT0-JIMOO mposie-
Ta, TO CIAEAYET U3MEHUTh BXOJHBIE IAHHBIE B CTOPOHY YMEHBILIECHUS CONPOTUBIICHHUS MPO-
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Bx. Bbix.
| (1 1112
el 12 2|18
@ 13 3|1 |O
S| 14 418
2| 15 5| @
@@“ W=

12345678

O

Puc. 3 O0paTHas cTopoHa

MOAYJIfA
=
@
T O
(a1]
[ o LLJ
c 3 0
O o =g
=g A <
IR |

12345678

Puc. 4 Ilepexiawyarenb
ajgpeca MoayJas

BOJIOB MUTAHUS BCEW JIMHUU WIH OTAEJIbHBIX MPOJIETOB,
Kak 370 onuckiBaercs B pazaene [IPUJIOXEHUE b.

1.4.5 NpuceBoeHue agpecoB aODOHEHTCKUM
MoAaynsaAM U uxX noaKnroyeHune

JI1s1 KOppEKTHOM pabOThl TUCTIETYEPCKOM CETH BCE
NOJKJIIOYEHHbIE K ycmpoticmgy aObOHEHTCKHE MOJyJIH
JOJDKHBI IMETh CBOM YHUKAJIBHBIA HOMED (aapec).

B naucneruepckux ceTsX, BXOJAIIUX B COCTaB
COVYD, ampeca momynei nenecooOpa3HO Ha3HAYaTh IO
HOMEpPY 30HBI MOKAPHOIO OINOBELICHMS. B KaXnou 30He
OTIOBEUICHHUSI MOXKET OBITh pa3MelieHO He Oojiee IBYX
MOJIyJIEA — OJJMH OCHOBHOM Y OJVH JIOTIOJIHUTEIbHBIN.

Moaynu noAKIOYaIOTCA K JIMHUU CBSI3U 1O IIeC-
tunpoBoHOM cxeme. Ha Puc. 3 mokaszano (¢ oOpatHoi
CTOPOHBI MOAYJIS) MOJKItOUeHne Kabens cBsazu. Kinemm-
Has kosonka "BX." mpegHasHaueHa I MOJKIIOYCHUS
KabeJIst CBSA3M CO CTOPOHBI ycmpoticmea, Kojoaka "Beix."
CIYKUT 7l TIOJKIIIOUEHMS] TOCIEAYIOIUX MOJyJIen
(TIpu UX HAJIUYHUN).

Agnpec MOyl 3aaeTcsl C MOMOIIBIO COOTBETCT-
ByIOLLEro nepekiouarens (cMm. Puc. 4), pacnonoxxeHHo-
ro ¢ obpatHo¥l cTOpoHBI MOmymsi. COOCTBEHHO aapec
MOAYJSl YCTAHABIIMBAETCS B MATHPA3PAIHOM noje "An-
pec". BBon ajgpeca mpou3BOIUTCS B ABOUYHOM BHUJIE.

Tabn. 2 maet cOOTBETCTBUE MEXIY aapecaMHu Mo-
IyJied U ABOMYHBIMU KOJaMHU.

TaoJ. 2 [lonoxkenue nepexiarouyaressa AAPEC



[Tpu 3TOM pacmoyiokeHne TBOMYHBIX pa3psiioB B Tadi. 2 coBmamaeT ¢ MECTOHAXOXK-
JIEHUEM TO3UITMOHHBIX KOHPUTYpaTopoB nepekiatouarens "Aapec” (cMm. Puc. 4). 3Hauenue
"1" B TBOMYHOM pa3psi/ie COOTBETCTBYET BEPXHEMY IMOJIOKEHHUIO MO3UITMOHHOTO KOHPUTY-
paropa, a 3HaueHue "0" — HKHEMY TTOJI0KEHUIO.

B cnyuae pazmenienusi B 0IHOM 30HE JIBYX MOJYJIEH, CleyeT 3aAaTh 000OUM MOJY-
JSIM OJIMHAKOBBIE ajipeca, HampuMep, COOTBETCTBYIOIIME HOMEpPY 30HBI, U Ha OJHOM W3
ATUX MOJYJIEH yCTaHOBUTH nepekiatouarens "Jlommanens" (cMm. Puc. 4) B nonoxxenue ON
(BKIIFOUEHO).

1.5 MapkupoBka

Kaxngas cocraBHas 4acTb Ne nornoxeHue ne- Ne nosioXXeHue ne-
YCMpPOTiCMEa IMEET MAPKHPOB- mody- pellclmoansnﬂ mody- petnroanfnﬂ
i ns Appec ns Appec
Ky, COACPAATIYIO- 1 0oloJolo]1 16 1/o0[0]0]o0
- HAaMMEHOBAHHUE COCTaB- > ol olol1 o 7 10 0lo0l1
HOM 4aCTH; 3 oJofo]1]1 18 1[ofJo]1]o
- TOBapHBIA 3HAK Mpe- 4 olol1]o]o 19 J1lolol1]1
MPUSATUS-U3TOTOBUTEIISA; 5 0/0[1]0]1 20 1/0]1]0]0
- 3aBOJICKOU HOMEp, NpHU- 6 010]1 10 21 110 |1]0]1
CBOCHHBIM COCTAaBHOM YacCTH 7 0joj1]1j1 22 1]0j1]1]0
IIPU U3TOTOBJICHUU; 8 011101010 23 1jo 11l
9 O(1]0]0]1 24 1| 1]0,0](0
- 3HaK COOTBETCTBUS Tpe- 10 o1 o110 s EEEEEEEE
OooBanmsiM TeXHUUYECKHX per- 11 0ol 1101111 26 1ol 110
JaMEHTOB TaMO>KEHHOTO COI03a. 12 ol1l1]10]o0 27 tl1lol1l1
13 O(1]1]0]1 28 11100
1.6 YnakoBKa 14 Oj1]1]1]0 29 11101
Kareropusi ynmakoBKH CO- 15 Jojtjt]j1 1 30 JUjtj1rjtrjo

CTaBHBIX 4YacTeh ycmpoticmea cooTBeTcTBYeT Kateropuu KY-1 mo 'OCT 23170, npeny-
CMaTPUBAIOIIYIO 3aIUTY OT MPSMOTO MOMaJaHus aTMOC(EPHBIX OCAIKOB, OPBI3T BOIBI U
COJIHEYHOU yNbTpaduoseTOBOM paanaliiy, MPOHUKAHUS MbLUIM, TIECKa U a’po3oiieil. Bapu-
aHT 3alUThl 0T Koppo3uu — B3-0 (0e3 cpeAcTB BpeMeHHOW TPOTUBOKOPPO3UOHHOMN 3allu-
Th1) o 'OCT 9.014.

B kaudectBe Tapbl A XpaHEHUS U TPAHCIIOPTUPOBAHUS MCTIOJB3YIOTCS SIIUKH C Jie-
peBsHHbIMU pydkamu 1o ['OCT 5959 umu I'OCT 2991 unu kaproHHast ymakoBka. s
aMOpTH3aLMH MPOCTPAHCTBO MEXKIY CTEHKAaMH, THOM M KPBIIIKON sAIuKa (KOpOOKH) U CO-
CTaBHOMW YacCTbIO yCmpolcmea 3alOTHSIOT 10 YIJIOTHEHUS TOQPUPOBAHHBIM KAPTOHOM.
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2 WCNOJIb3OBAHUE MO HASHAYEHUIO

2.1 3kcnnyaTtauMOHHble OrpaHNyYeHus

Bo I/136€}K8,HI/IC HaHCCCHM BpCaa XU3HU U 3[JOPOBbIO O6CJIy}KI/IBaIOH_I€FO Inepcoxala,
a TaKXke BBIXOJA YCMpoUcmea U3 CTPOsl MPU IKCILTyaTallud HEOOXOIUMO CTPOTo COOJItO-
naTh:.

- MPaBUJIbHOE MOJAKIIOYEHUE COCTABHBIX YacTe€Wl ycmpoucmea Ipyr K HOpPYyry, K
BHEIIIHEH aNIapaType U K CETH BJICKTPONMUTAHUS,

- HPpaBUJIbHOC 3a3CMJICHHUC COCTABHBIX qyacTeu yCI’I’ZPOIZCWlBa;

- HOPAAOK BKIIFOYCHUS U BBIKJIIFOUCHUSA ycmpodcmea.

2.2 O6wwue NpuHUMUNBLI UCNOSIb30BaHUA ycmpolicmea

Jlis ucnonbp30BaHUsl ycmpoticmeéa TpeOyeTcsl OpraHu3alus CeTH IUCTIEeTYEpCKOU
CBA3U.

JlJ1s opranu3anuuy CeTi IUCIETYEPCKON CBA3HU MIPOU3BOMAT CIECAYIOIINE ICUCTBUA:

- INIAHUPYIOT pa3sMCIICHUC a0OHEHTCKUX MO,Z[YJICﬁ Ha 00BEKTE 110 30HAM OIIOBCIIC-
HUS, IPUYEM B KaXK0M 30HE CIeAYyeT pa3MeniaTh He 0ojiee ABYX MOYJICH;

- MPUCBAMBAIOT KaXJIOMY a0OHEHTCKOMY MOJYJIK0 CBOM YHHUKaJIbHBIH aapec (CM.
pazzaen 1.4.5). Bo uz0exxanue myTaHMIIBI IPU AKCIUTyaTalMK 11e71eC000pa3Ho, YTOObI TPH-
CBaMBACMBbIC apccCa CoBIagaln C HOMCpaMH 30H pa3MCIICHH,

- MPOKJIA/IBIBAIOT MAPIIPYTHl JUHUN CBSI3M aOOHEHTCKUX MOJYJIEH C ycmpoiicmeom,
IMpUHUMasi BO BHUMAHHUC IIPU 3TOM OI'PaHUYCHMA, HAKIIAJIbIBACMBIC I[HHHOﬁ JIMHUH, KOJIN-
YECTBOM a6OHeHTCKI/IX Mozlyneﬁ Ha OHHOfI JIMHUU U JJICKTPUYICCKUM COITPOTUBJICHUCM JIN-
Huu (cM. pazzen 1.4.3);

- TIPOM3BOMST HACTPOUKY ycmpoticmea Ha PEabHYI0 KOH(DUTYpalUio JUCTIETYEp-
CKOM CCTH, JIsI YCT'0 3aIIyCKArOT B HCM IMPOUCAYPY IMOHUCKA IMOAKIHOYCHHBIX a6OHeHTCKI/IX
MoxyJet (cm. pazaen 2.4.1.5).

B3aumonencrteue ¢ ycmpoiicmeom OCYIIECTBISIETCS MOCPEACTBOM OPraHOB yIPaB-
JeHust U KOHTpoJist (cM. pazaen 2.4.1.2). ANroput™ ynpaBie€HUS yCmpoUcmeom 3aKiova-
€TCS B CJIEAYIOLLEM.

B npouecce paboThl ycmpoiicmeo HaXOIUTCS B OJJHOM U3 PEKUMOB:

- JEXXYPHBIN pexnm;

- pexxuMm BBI3OBA (renepaius u npuem BbI30Ba);
- pexxum PA3I'OBOP;

- pexxum Y JIEPXKAHUE kanana(oB) cBsizu.

B JEXXKYPHOM pexume ycmpoticmeo NOCTOSIHHO TIPOBEPSIET COCTOSIHUE BCEX a0o-
HEHTCKUX MOJYJIEW U TOTOBO K MPHUEMY OT HUX CUTHAJIOB BbI30BaA. Takxke ycmpoucmeo ro-
TOBO MepeiaTh A0OHEHTCKUM MOAYJISIM KOMaH/y BbI30Ba Npu Haxkatuu kHonku BbBI3OB Ha
cobcTBenHON nuiesoil manenu. JIEXKYPHBINU PEXKUM XAPAKTEPUZYETCS MOHUKEHHBIM
HHEPronoTpeOICHUEM.

N3 JEXYPHOI'O pexuma ycmpoucmeo nepexonut B pexkxum BBI3OBA B cie-
OYIOIIMX CIyYasx:

- TIpU MOCTYIJIEHUH 3anpoca OT ADOHEHTCKUX MOAYJEH ycmpoucmeo NMEPEXOIUT B
pexum npuema BbI3OBA. [Ipusnak pexuma npruema BbI3OBA — 3BykoB0il CUTHAIT BBI3O-
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Ba, COMPOBOXIAEMbI MUTaHHEM HHANKaTOpa(oB) BbeiOOpa abonentoB Ha [IAHEJIM BbI-
BOPA ABOHEHTOB (cM. Puc. 5, mo3urus 5). Muraroriyue HHAMKAaTOpbl BHIOOpa aOOHEH-
TOB COOTBETCTBYIOT T€M HOMEpaM aOOHEHTOB, OT KOTOPBIX MPHUILIET BHI30B;

- npu Haxkatuu kHonku BBI3OB ycmpoucmeo nepexonut B pexxum renepanuu BbI-
30BA, B ciyyae eciau npeaBapUTEIbHO ObLIM BhIOpaHBI Kakue Ju00 aboHEHTHI. BbIOOp
a0OHEHTOB MPOM3BOJIUTCS MyTEM HakaTusi cooTBeTcTBYroNUX KHOMOK Ha [TAHEJIN BbI-
BOPA ABOHEHTOB. B pexume renepauuu BbI3BOBA ycmpoucmeo nepenaetr koMaHabl
BbI30Ba TeM a0OHEHTaM, YbM HOMepa ObuTu BbIOpaHbl. [IpusHak pexxuma renepaiuu Bbl-

30BA — 3ByKOBOW CHUTHAaJl BBI30Ba, COMPOBOXKIAEMBIi MUTAaHMEM HWHIUKATOPOB BHIOOpa
abonentoB Ha [TAHEJIN BBIFOPA ABOHEHTOB.

N3 pexxuma BBI3OBA ycmpoucmeo moxet nepeitu B pexum PA3I'OBOP wnu Bep-
HyTbCs1 06parHO B JIEXKYPHBIM pexim:

- u3 pexuma nipueMa BbI3BOBA ycmpoucmeo nepexonut B pexxum PA3I'OBOP npu
Ha)XKaTUU Ha KHOTIKY BHIOOpa a0OHEHTa, OT KOTOPOTO MCXOIUT BBI3OB;

- u3 pexxuma rerepauun BbI3BOBA ycmpoiicmeo nepexonut B pexxum PA3I'OBOP
aBTOMATHUYECKH B Cllydyae OTBeTa aDOHEHTa, KOTOpOMY ObLI MepeiaH BbI30B;

- m3 pesxuma BBIBOBA yempoiicmeo nepexomut B JJEXXYPHBIN pesxum npu Haska-
tiu kaonku OTBON.

B pexume PA3I'OBOP ycmpoiicmeo obecnieunBaeT MUppoBOil KaHaT AYIUIEKCHOU
TOJIOCOBOI CBSI3U ¢ akTUBHBIM aboHeHToM. [Ipusnakom pexxuma PA3I'OBOP sBnsercs mo-
CTOSIHHOE CBedYeHue MHauKatopa akTuBHOro abonenta Ha [TAHEJIMA BBIBOPA ABO-
HEHTOB.

Kanan cBs3u ¢ akTUBHBIM a0OHEHTOM MOXET OBITh MiepeBeieH 3 pexkuma PA3I'O-
BOP B pexxum YJIEPXKAHUE nyTtem Haxkatust KHONKM akTUBHOTO aboHeHTa Ha [TAHEJIN
BbIBOPA ABOHEHTOB. Ilpu 3TOM cBedeHHEe HHIMKATOpa BEIOOpA ATOTO a0OHEHTAa Me-
HSIETCS C HEMIPEPHIBHOT'O HA MUTarolee. [ poMKOTOBOpUTENIh a00OHEHTCKOTO MOYJIs, epe-
BesieHHoro B pexuM Y JIEPXKAHUS, uznaer "tukaromue" 3ByKH.

Ecnu nocne nepeBoia TeKyIero akTMBHOTO KaHasa cBsizu B pexum Y JIEP2XKAHUA
y ycmpoiicmea OCTaHyTCs IpyTrue KaHalbl, Haxojsiuecs: B pexxume BbI3OB wnu B pexu-
me YJIEPXKAHUS, To m060ii 13 3THX KaHAJIOB MOXET OBITh MepeBe/ieH B pexkuM PA3-
['OBOP nyrtem Haxkatus kHOnkU Hy>kHOro aboHenta Ha [IAHEJIM BBIBOPA ABOHEH-
TOB. Ilpu 3TOM cBeueHHE UHIUKATOpPa BEIOOPA ATOr0 a0OHEHTA MEHSIETCSI C MUTAOIIETO
Ha HENPEPBIBHOE.

Pexxum PA3I'OBOP ¢ texkymum aboHEHTOM cOpachIBaeTCs MPH HAXXKaTUU KHOIIKH
OTBOI. IIpu sToM yempoiicmeo Bo3spamaercs 1160 8 JEXXYPHBIU pexum (B ciayuae
eciu OoJbllle He ocTanoch aboHeHTOB B pexkumax BBISOBA u YIEPXKAHWS), nu6o me-
pexoaut B pexkuM BBI3OBA (ects aboHeHThI, Haxoasumecs B pexkxume BBI3SOBA), nu6o
nepexoautr B pexuMm YJIEPXKAHUSA (octanmuch aOOHEHTHI, NMEpPEBEACHHBIE B PEKUM
YAEPXAHIA).
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2.3 MNoaroToBKa ycmpolucmea K UCNOJfIb30BaHUIO
2.3.1 Mepbl 6e30nacHOCTM Npu NOAroToBKe ycmpoucmea

2.3.1.1 Bce cocTaBHBIC YacTU ycmpouicmea NOMKHBI ObITh HAJIC)KHO 3a3€MJICHBI ITy-
TEeM MOAKIIOYEHUS 3a3eMJISIONIMX MPOBOJHUKOB K COOTBETCTBYIOIIUM PE3bOOBBIM COEJIU-
HeHusiM ¢ MmapkupoBkoit mo 'OCT 21130 Ha koprycax COCTaBHBIX YaCTEH.

2.3.1.2 Bce nmoakroueHUsT K COCTaBHBIM YacTsM ycmpoiicmea HE0OX0auMO MPOBO-
JIUTh TIPU OTKJIFOUEHHOM DJIEKTPOINUTAHUU.

2.3.2 NpaBuna v nopsifoK ocMoTpa, NOAroTOBKMU U NPOBEPKU NOTOBHOCTU

ycmpolicmea K UCNosib30BaHUIo

2.3.2.1 IlepBUYHBII BHEUIHUI OCMOTP COCTABHBIX YaCTEeW ycmpoicmea MPOU3BOIST
MOCJIe UX paclakoBbIBaHMs. Eciiv mepen BCKPBITHEM YIAKOBOK VCHIPOUCHEO XPAHWIOCH
MIPU OTPHUIIATETHLHBIX TEMIIEpaTypax, HEOOXOAMMO MPOBECTH BBHIIEPIKKY COCTABHBIX YaCTEH
ycmpoiicmea B TEYEHUE YEThIPEX YACOB B HOPMAJIbHBIX KIMMATHUYECKUX YCIOBUSX, a 3aTEM
IPOBECTH PACIIAKOBBIBAHHE.

2.3.2.2 TIpoBepsitoT KOMIUIEKTHOCTh YCMpOUCmMEa B COOTBETCTBUHU C MOAPA3ICIOM
1.3 HacTos111eT0 PyKOBOICTBA.

2.3.2.3 IIpou3BOJAT BHEIIHUM OCMOTP COCTaBHBIX YACTEU ycmpoticmea, IPOBEPSIS:

- COCTOSTHUE MapKUPOBKU;

- COCTOSIHUE JIAKOKPACOYHOTO TOKPBITHUS

- COCTOSIHE KOMMYTAIIMOHHBIX 3JIEMEHTOB U 3JIEMEHTOB UHAUKALINY;

- HaJU4#e, COCTOSTHUE W HAJIC)KHOCTh PE3b0OBBIX 323 MIISIFOIITUX COSAMHEHUM;

- COCTOSIHME M HaJIe)KHOCTh MPUCOEAMHEHHUS] Pa3b€MOB, YCTAHOBJICHHBIX HAa KOPITY-
cax.

2.3.2.4 VYcTtaHaBIMBAIOT KOMMYTAIIMOHHBIC JJIEMEHTHI (BBIKJIIOYATENN), OOECTIeUn-
BAIOIIME MOJa4y 3JEKTPOMUTAHUS, B MOJOKEHHUE, COOTBETCTBYIOIIEE OTKIIOUEHHOMY CO-
CTOSIHUIO.

2.3.2.5 Tlpou3BoasT YCTaHOBKY COCTaBHBIX HacTel ycmpoiicmea Ha 00bEKTE MOTpe-
ouTess ¢ yueToM obecriedeHus: pabounx YCIOBUHM SKCIUTyaTallui, U3JI0KEHHBIX B MOJpa3-
nene 1.1.

2.3.2.6 ITpou3BOIAT MOAKITIOYEHUE K YCMPOUcmay CIeIYIONUX BHEITHUX TeTeH (CM.
Puc. 1):

- MmukpodoHHyto rapautypy T-43 k raezny "MK®" Ha nepenneit nanenu;

- IMHUH CBsI3U C a0OHEHTCKMMH MOAYJISIMU B COOTBETCTBHH ¢ pazzaeniom 1.4.3;

- uenu ABAPHS (ecnu npegycMOTpeHO);

- llened MePBUYHOTO JIEKTPOIUTAHUS.

[Tpu mpokiiagke BHENIHUX LENei UCTIONb3YIOT Kabeau moTpeOuTeNs.

BHUMAHUE! Ilooxknouenue uCmMoyHUKA NepBUYHO20 INeKMPONUMAHU NPOU360-
0sm ¢ cobarodeHuem nopsaoKa NoOKIUeHus (hasnoco, Hyreeo2o paboueeo ("neumpanu”) u
HYy1e6020 3awumno2o ("zemau") npoeooHUKoS.
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2.4 WNcnonb3oBaHue ycmpolicmea
2.4.1 MNopapok aencTtBuA o6cnyxuBarLlero nepcoHana
2411 Mepbl 6e30nacHocTu npu pabote ¢ ycmpolicmeom

[Ipu BCkpbITUM ycmpoucmea CAEAYET YUYUTHIBATh HAIMYUE BHYTPU €r0 KOPITYyCa BbI-
COKOTro HanpspkeHus 220B B Hensax NepBUYHOrO 3JEKTPONUTAHMUS.

K paboram, cCBS3aHHBIM ¢ DKCILTyaTaMel ycmpoiicmea, NOMyCKalTCs TUIa HE MO-
noxe 18 ner, mpoiieaie MEIUIUHCKUN OCMOTP B COOTBETCTBUU C JACHCTBYIOIIMMU IIpa-
BUJIaMU, 00y4YeHHBIE 0€30TacHBIM METO/IaM PalOThI, MPOIIEIIINE MTPOBEPKY 3HAHUN Tpe-
OoBaHMI O 0€30MacCHOCTH TPYyAa, UMEIOLIUE TPYIIY MO 3IEKTPOOE30MaCHOCTH HE HUKE
III 1 cOOTBETCTBYIONIYIO KBAIU(PUKAIIUIO COTJIACHO JIEUCTBYIONIUM JOKyMeHTaM. [Ipu skc-
IUTyaTaldud ycmpoucmea JOJKHBI cO0It01aThesl TpeOOBaHUS JEHCTBYIONIUX MPaBUi U UH-
CTPYKIIMI MO OXpaHe TPpyJa U TEXHUKE O€30MacHOCTH.

2.41.2 OpraHbl ynpaBneHuUs U KOHTPONA yCTPOMUCTBA
Ha nepenneit manenu ycrporicmea (cM. Puc. 5) pacnosnoKeHst:

103.1: CeeroBoii uanukatop ABAPHS. Ilpu BO3HUKHOBEHNH HEMCIIPABHOCTH B Ca-
MOM ycmpoticmee, Ha JIMHUSIX CBSI3W WJIM B AOOHEHTCKUX MOJYJIIX MUTAeT KPaCHBIM CBe-
ToM. CONpOBOXKAAETCA MPEPHIBUCTHIM 3BYKOBBIM CUTHAJIOM;

1n03.2: CseroBoit ungukatop AKb;

1n03.3: CeroBori unaukarop CETb. IIpu nanuuum cereBoro HampspkeHus ~220 B
HEIPEPHIBHO TOPUT 3eNEHBIM cBeTOM. [Ipu paboTe OT pe3epBHOI0 HCTOYHUKA MUTAHUS MU-
raeT 3eJIEHbIM CBETOM;

1103.4: BcTpoeHHBIN TPOMKOTOBOPHUTEIb;

n03.5: [IAHEJIb BBIBOPA ABOHEHTOB (BriOopa 30H). COaep>KUT KHOMKU BbI-
O0opa aOOHEHTOB M COOTBETCTBYIOIIME UM CBETOBBIE MHAMKATOPHI 3€JIEHOTO I[BETA, KOTO-
pble OTPaXKarOT COCTOSHUE KaXI0r0 aOOHEHTCKOTO MOIYJIS:

- HET CBEUCHUS — AOOHEHTCKHUI MOJIyJIb OTCYTCTBYET WU HE Hal/ICH;

-"moacBeTka" (HEMPEPHIBHOE CBEYCHHE HU3KOW WHTEHCUBHOCTH) - a0OHEHTCKUNA MO-
nyib npucytceTByeT U Haxoautcs B JIEXKXYPHOM pexume;

- MPEPHIBUCTOC UHTEHCUBHOE CBEUYEHHUE (MHUTAHUE) — MOJYJIb HAXOIUTCS B PEXKUME
BBI3OBA;

- UHTEHCHUBHOE HEMPEPHIBHOE CBEUECHUE - A0OHEHTCKUN MOJyJIb BHIOPAH U HAXO/MT-
ca B pexume PA3I'OBOP;

5 6
T\
©PEUOP (R s ' =
e
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[15)(17)(18) 1<) (20) (21) 22) [23) 24) 25) o6 [27) 8) [29) 29
)

]

Puc. 5 Bun nepenneit nanean
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1103.6: Knonka BbI3OB;

1no3.7: Knonka OBH_[I/Iﬁ BBI3OB - nocklika BbI30Ba BO BCE 30HBI OJITHOBPEMEHHO;

1103.8: Knonka OTBOMU - c6poc Beex Bb130BoB 1 Bo3epat B JIEXKYPHBIU pesxum;

1103.9: I'He310 A1 NoAKII0YeHUsI MUKPO(OHA C TAHT€HTOH (TapHUTYPHI);

1103.10: Mukpodonnas rapaurypa T-43, ucnonb3zyeTcst Ipu pa3roBope ¢ abOHEeHTa-
MU;

no3.11: Pyudka xopmyca.

Ha 3anneii manemu (cm. Puc. 6) pacrnonokeHsl:

i PesepBHOe nuTaHue
~ =~
MNp. 5A

(0]

JIvnvm cBszn 5 5
oix. ix.
Tz s 14185 186 17 ] ABAPVS | BbI30B

e o o) CEETETET

Y 2 3 5 6

Puc. 6 Bua 3agnei maneau

i

m03.1: 'me3ma RJ45 ¢ Nel mo Ne7 mig moaxiaroyeHus TUHUNA CBSI3U OT aDOHEHTCKUX
moxyJei. Bee rHe3ia pyHKIIMOHAIBEHO PAaBHOIIGHHBI W B3aHMO3aMEHSIEMBI;

1mo3.2: Kinemmuas konoaka "Beix. ABAPUSA" u "Beix. BBI3OB";

103.3: [Ipenoxpanurtenp enu pe3epBHOTO MUTAHUSI HOMUHATIOM SA;

103.4: Beixmtouatens CETb 220B co BCTpOEHHBIM NpPEIOXpPAaHUTEIEM HOMMHA-
na 1A. ITpou3BOIUT BKIIIOUEHUE U OTKIIOUEHUE OJHOBPEMEHHO Kak OCHOBHOro (220 B),
tak u pezepBHOro (AKbB) nutanus;

1103.5: Knemma 3EMJIA;

1103.6: 'He310 U1 moAxiroueHus kaoes nurtanus ~ 220B.

2.4.1.3 [lopspok BKNOYEHUA ycmpolicmea u KOHTponsa paboTocnoco6HOCTH

Bxutouarot anektponuranue nocpeactsoM Beikitouaresst CETh (mo3umus 3 Ha Puc.
6).

[Ipu BKIIOYEHUU yCcmpoucmea BhIIAETCS 3BYKOBOM CUTHAJI BHYTPEHHETO 3ymMMepa U
HAYMHAIOT CBETUTHCA KOHTPOJbHBIE CBETOIUO/IBI.

Habmronarot cBeTOANOIHYI0 HHAUKALHIO. Y 0k AAI0TCS B HAJTMYUU OCHOBHOTO U pe-
3epBHOro nutanus (ceeroguonsl CETH n AKDB), a Takxke B OTCYTCTBHM aBapuHHOTO CO-
crostaust (cBetommon ABAPUS). Y6exnaroTcss B COOTBETCTBUHM KOH(PUTYpAIUU CYIIECT-
ByIOIIEH ceTu U KoHpurypanuu, oroopaxkaemoit Ha [ITAHEJI1 BBIBOPA ABOHEHTOB.

[IpyHUMalOT pelieHre 0 KOHAUIIMOHHOCTU MUTAHUS U O pabOTOCIOCOOHOCTH yCmi-
poticmeéa B 1IETIOM.

Brixntouenue ycmpoticmea npou3BOAUTCS B 00paTHOM MOPSIKE.
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Bo u3bexanune HenmpaBUIbHOW pabOTHl (PYHKIHMM HavaabHOro cOpoca U MHUILIUAIIH-
3alliU TIOBTOPHOE BKIIIOUEHHUE YCMpOoUCmaa JAOMYCKaeTCsl TOJIBKO MOCIe BBIACPKUBAHUS B
TE4EHUH 15 CeKyHJI OT MOMEHTA MPEIBIAYIIETO BBIKITIOYUEHHS.

24.1.4 Topsaok oeucTBUA ob6CcnyXuMBalroLero nepcoHana npv ynpasrneHum ycm-
poucmeom

[Ipu BKIIIOUEHHOM MUTaHUU ycmpolicmea HAOMIOAAOT 32 CBETOAMOHON WHIUKAIIH-
eii. Kontponupytor Hanuuue cBeueHus ceroanonoB CETb u AKB, a takke oTcyTcTBHE
cBeueHud ceeroanona ABAPUSIL.

[Ipy BO3HUKHOBEHUH HEOOXOJUMOCTH YCTAHOBUTH CBSI3b C KaKUM-THOO aOOHEHT-
CKMM MOJYJIeM yKa3blBatoT HoMep 3toro moayis Ha [TAHEJIM BBIBOPA ABOHEHTOB
u HaxxumatoT kHonky BbI3OB. Vempoiicmeo nepexoaut B pexxum renepanuu BBISOBA.

[Ipu ykazanum aOOHEHTOB ISl YCTAHOBJICHHUS CBSI3U MOXKHO BbIOpaTh HE OJHOTO, a
cpa3y HecKoJIbko aGoHeHTOB. Takke MOXKHO BOCIIONb30BaThcs KHomkoit OBII[UM BBI3OB,
Ha)KaTUE KOTOPOM YKa3bIBAET HA BCEX MOJKIIOUYEHHBIX K CETH A0OHEHTOB.

HaGnrogaror maaukanuio u 3BykoBbie curHaiibl pexxnma BbI3OBA. Oxunator oTBe-
Ta aOOHEHTA.

[Ipu oTBeTe aboOHEHTa ycmpolicmeo aBTOMATUYECKU CO3/A€T KaHall CBSI3U C HUM U
nepexoaut B pexkum PA3I'OBOP. Ecniu Oblin agpecoBaHbl Cpa3y HECKOJIBKO MOIYJIEH,
1160 Obla aJpecoBaHa 30HA, UMEIOIAs OCHOBHOM U JIOMOJIHUTEIbHBIN MOJYJb, TO KaHal
CBSI3U CO3/AETCs C MEPBBIM U3 OTBETUBIINX AOOHEHTCKUM MOJIYJIEM.

[IpousBoasT 0OMEH peyeBbIMU COOOIIEHUSIMU C OTBETUBIIUM aboHeHTOM. HecmoTps
Ha TO, YTO KaHaJ CBS3M C a0OHEHTCKUM MOJyJIEM — TYIUIEKCHBIH, 7S Iepeiayu peueBoro
COO0O0IIeHUsI B CTOPOHY a0OHEHTa HEOOX0IMMO Ha)KUMATh TAHTEHTY MUKPO(QOHA.

Jli1s1 3aBepIIeHNS CeaHca CBs3M ¢ aboHeHToM HaxkuMaroT kHonky OTBOM. ITpu sTom
YCmpouicmeo BO3BPAIIAETCS B JIEXKYPHBI PEKUM.

B ciyuae HEMOTydeHHs OTBeTa OT abOHEeHTa Takke HaxknMaror kaornky OTBOM s
BO3BpAaTa yCMpoUucmeda B JIEXKYPHBIN PEKUM.

Ecnu mHunmatuBa yCTaHOBIIEHUS CBSI3M MCXOJUT OT a0OHEHTa, TO €ro MOAYyJb IO-
ChUIAET CUTHAJ BbBI30Ba, HPHU MOJYYEHUU KOTOPOIO YCHMPOUCMEO TIEPEXOAUT B PEKUM
npuema BBISOBA.

Habmromaror mHaukaiuioo u 3BykoBble curHaibl pexkuma BbBI3OBA. Ha TTAHEJIA
BbIbOPA ABOHEHTOB Hax)uMaroT KHOIIKY C HOMEPOM BBI3BIBAIOIIET0 a0OHEHTA, Mepe-
BO/JISI TEM CaMbIM ycmpoticmeo B pexum PA3I'OBOP.

Ecnu yempoucmeo vHIumpyeT 0JHOBPEMEHHO HECKOJBKO BbI30BOB, TO Ha [TAHE-
JIN BLIBOPA ABOHEHTOB HaxuMaroT KHOIIKY TOTO a0DOHEHTa, ¢ KOTOPHIM TpeOyeTcs
YCTAHOBUTH CBSI3b B MEPBYIO OUEPE/Ib.

[TpousBoasaT 0OMEH peueBbIMU COOOIICHUSAMHU C BBI3BABIIMM aboOHEHTOM. [[71s1 mepe-
Ja4¥ pEYEBOTO COOOIICHHS B CTOPOHY a0OHEHTa HAKUMAIOT TAHTCHTY MUKpPOGOHAa.

[Ipy HEOOXOAMMOCTH TEPEeBOJAa TEKYIIEro aKTMBHOrO aboHeHTa B pexum Y J[EP-
KAHUE naxumaror Ha [TAHEJIM BBIBOPA ABOHEHTOB kHOIIKY ¢ HOMEpPOM 3TOro
aboneHTa. BriOuparoT HOBoro aboHeHTa U3 yucia Haxoasmxcs B pexkume BbI3OBA unu
B pexxume YJIEPKAHUE. Tlpou3Boaar oOMeH peueBbIMU COOOIICHUSIMH C HOBBIM aKTHB-
HbIM a0OHEHTOM.
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Jlyis 3aBepIlIeHUsI CeaHca CBSI3U C TEKYLIUM aKTUBHBIM a0OHEHTOM HaXKMMArOT KHOTI-
xy OTBOM. ITpu 5TOM KaHaJ CBSI3H C TeKYIIIUM a00HEHTOM Pa3phIBACTCS.

KouTtponupytot Bo3Bpat ycmpoiicmea B JEXKYPHBIN pexum pa6otsl. Eciu nepe-
xona B JIEXKYPHBIN PEXKMM HE MPOM3OILIO MO0 MPUYMHE HaIU4Hus a0OHEHTa(O0B), HaXO-
msmerocst B pesxkume BbI3OBA wiu B pexxume Y IEPXKAHUS, To BRIOUpatoT 3Toro ado-
HeHTa. [lanee, B 3aBUCUMOCTU OT CUTYallMH, JIUOO MPOU3BOIAT OOMEH pEeYEeBbIMU COOOIIIE-
HUSIMH C HOBBIM aKTUBHBIM a0OHEHTOM M 3aTeM HaxunMaroT kHonky OTBOM, mu6o cpasy
HaxumaroT kaornky OTBOM, nepeBons yempoiicmeo B JJEXXYPHBIM pexum paGoThL.

241.5 Hacrtpouka ycmpolicmea Ha KOH(urypauumo aucnetT4epckom cetm

[Ipu mepBoHAYAILHOM 3aMyCKe CETH JUCIIETYEPCKOM CBS3H, a TAKXKE MPU JIFOOOM U3-
MEHEHHMH 4ucjia aDOHEHTCKUX MOJYJIEH B CETH HEOOXOJMMO HacTpauBaTh (II€peHacTpau-
BaTh) YCMpOUCMEo Ha peajbHyl0 KOH(PUTYpAIMIO CETH.

Obpamume BHUMAHUE! Hecoomeemcmesue kKougueypayuu, umeroweiucs 6 Ha-
CMpOUKAx ycmpoucmea, u akmuieckol Konguaypayuu OuazHoCmupyemcs KaxK 4acmuy-
HbIU OMKA3 cemu U UHOUYUPYEMCsl KAK HEeUCHPABHOCMb.

Hactpoiika ycmpoiicmea oCylmiecTBISIETCA MYyTEM 3aIlyCKa MPOLEAYPHI MOUCKA MOJ-
KJIFOUCHHBIX a0OHEHTCKUX MOJIYJICH.

Crapt npouenypsl MOMCKA MPOUCXOIUT B CIydyae BKIIOYEHHS MUTAHUSL C OJHOBpE-
MeHHbIM yaepxanneM knormkn OBIIUI BBI3OB u akTHBHpYeTCs ClIeayolel mocaeao-
BAaTEJIbHOCTBIO IEUCTBUM:

- TIpU BBIKJIIIOUEHHOM MHUTaHUM YCMpOoUCcmea HaXaTb U yAepkuBaThb KHONKY Ob-
{11 BHI3OB;

- BKJIIOYUTH TUTAHUE YCMPOUCMEa,

- BBIIEPIKATh B TEUCHHE 5 CeKyH[ u oTimycTuth KHonky OB BBI3OB;

- JIOXKAAThCS 3BYKOBOTO CHUTHAA, O3HAYAIOIIETO OKOHYAHME MPOUEAYPhl MOMCKA
a0OHEHTCKUX MOJYJIEH.

[To 3aBeplIEeHMIO MOKMCKAa HOMEpPA BCEX HAMIEHHBIX A0OOHEHTCKUX MOJIYJIC BHICBEUH-
Batorcs Ha [IAHEJIN BBIBOPA ABOHEHTOB.
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3 TEXHUYECKOE OBCJTYXUBAHUE

3.1 O6bwume yKkasaHus

3.1.1 Texuuyeckoe 00CITyKMBAHUE MPEACTABISIET COOON KOMIUIEKC MEPONPUSITUI TTO
o0ecreueHno paboTOCIOCOOHOCTH ycmpoticmea M TIOAIEPKAHUSL €T0 OCHOBHBIX MapaMeT-
POB B JIONMYCTUMBIX UHTEpBAJIaX.

3.1.2 CBeaenus o mpoBEJACHUU PaOdOT MO TEXHUYECKOMY OOCTYKMBAHUIO, BHISBIICH-
HBIX HEUCITPaBHOCTSX, MOBPEXKICHUSIX, OTKa3ax MepeJaTuiKa U O IPUHITHIX MEpax MO UX
YCTPAHEHHIO 3aHOCAT B COOTBETCTBYIOILME KYpPHaJbl 3KCIUIyaTallMOHHO-TEXHUYECKOIO
y4era.

[Tocne mpoBeaeHust pabOT MO TEXHUYECKOMY OOCTYKHUBAHUIO, CBA3AHHBIX C OTKIIIO-
YEHHEM DJIEKTPOIUTAHUS ycmpoticmea, He0OXOAUMO MTPOBECTU BKIIOUEHUE YCMPOUCEa B
COOTBETCTBUH C M. 2.4.1.3 HacTOSAIEr0 pyKOBOJCTBA.

3.2 Mepbl 6e3onacHoCcTU

IIpu nmpoBeneHNN TEXHUYECKOTO OOCIYy)KMBAHMS CJIEAYET YUMTHIBATh BBICOKOE Ha-
NPSDKEHUE BHYTPU YCMPOUCmed.

K pabotam, cBsi3aHHBIM C 3KCIUTyaTalluel epeaaTyuka, JOMyCKarTCs JIMLa HE MO-
noxe 18 yer, npoumeamne MEJUIUHCKAM OCMOTP B COOTBETCTBHH C JACUCTBYIOIIMMHU IIpa-
BUJIaMH, OOy4YEHHbIE O€30MacHbBIM METOJlaM padoThl, MPOILIEANINE IPOBEPKY 3HAHUM Tpe-
OoBaHUI O OE30MACHOCTH TPYJa, UMEIOLIUE TPYIILY MO 3JIEKTPOOE30IaCHOCTU HE HUXKE
[IT 1 cooTBETCTBYIONIYIO KBaTU(UKALIUIO COTJIACHO JACUCTBYIONINM AoKyMeHTaM. [1pu skc-
IUTyaTally epeJaTiuKa JOLKHBI cOOMoaaThest TpeOoBaHMsl AEMCTBYIOIMX MPAaBUI U HH-
CTPYKLUHI N0 OXpaHe Tpy/Ja U TEXHUKE O€30MaCHOCTH.

3.3 Mopsanok TexHMYecKoro oocnyxmBaHusa ycmpolcmea

3.3.1 IlocnenoBaTenbHOCTh TEXHMYECKOTO OOCTYXMBAaHUS BKIIOYAET CIICTYIOIINE
ITaIbI:

- KOHTPOJIbHBIN ocMOTp (1. 2.3.2);

- MOJArOTOBKA K padore (1. 2.3);

- mpoBepka paborocrnocodbHocTH (1. 2.4.1.3).
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4 TEKYLUMA PEMOHT YCTPOUCTBA
HekoTtopble BO3HUKAIONIME TTPHU AKCILTyaTallMi HEUCIIPABHOCTU MOTYT OBITh IUAarHO-
CTUPOBaHBI U YCTPAHEHBI B COOTBETCTBUHM C pazjaeiom 2.4.1.3.
B ocranbHBIX ciy4yasx PpEeMOHT ycmpoucmea TPOU3BOJUTCA MPEANPUITHEM-
U3TOTOBUTEIIEM.

5 XPAHEHUE
5.1 IIpuGopsl B ynakoBaHHOM BHUJE JOJKHBI XPAHUTHCS B KPBITHIX CKIIAJICKUX TO-
MELIEHUSX, 00ECIEUNBAOIINX 3AIINUTY OT BIMSHUS BJIArH, COJHEYHOW pagualiu, BPEAHbIX
VCIIAPEHUM U TUIECEHU. TeMmIepaTypHbI PEKUM XPaHEHUs JOJDKEH COOTBETCTBOBATH YC-
noBusM xpanenus 2 o 'OCT 15150-69.
5.2 Xpanenue ycmpoiicmea OCyIECTBISETCA C OTCOEAUHEHHBIMH OT aKKyMYJISITOpa
KJIEMMaMH.

6 TPAHCIMOPTUPOBAHUE
6.1 TpancnopTUpOBKa ycmpoticme B YIIAKOBKE TPEIMPHUATHS - U3TOTOBUTEIS MOYKET
OBITH NMPOM3BEJICHA BCEMHU BHIAaMHU TPAHCIIOpPTa B KOHTEHHEpax WM smmkax. [Ipu TpaHc-
MOPTUPOBAHUU OTKPBITBIM TPAHCIIOPTOM SIIMKH JODKHBI OBITh HAKPHITHI BOJOHETIPOHU-
ITa€MbIM MaTEPHAJIOM.
6.2 3Ha4YCHHS KIIMMATHYECKUX M MEXaHUYECKUX BO3JICHCTBHIA MPU TPAHCIIOPTHPOBA-
HUH JOJDKHBI cooTBeTcTBOBaThE I OCT 12997-84.

7 YTUNN3ALUA
7.1 YVempoiicmeo nocne oOKOHYaHUSI CPOKA IKCILTYyaTallMM HE NPEICTaBIIET OMACHO-
CTH JIJIS KU3HHU U 310POBbS JIFOAEH U JUIs1 OKPYKaIOLEN CpeIbl.
7.2 Tlpu yrunmzanuu ycmpoticmea HeOOXOAUMO HCIIOIh30BaTh METOAMKH, MPUME-
HSIEMBIE JIJIS1 9TUX LieJIed K U3JEeNUAM 3JIEKTPOHHON TEXHUKH U COIJIaCOBAHHBIE B YCTAHOB-
JIEHHOM TOpPSIKE.

8 TAPAHTUMHbIE OBA3ATEIbCTBA

8.1 IlocTaBmMk obecrieunBaeT rapaHTUTHBIE 00A3aTEILCTBA B TEYEHUE OJIHOTO roja
CO JIHS MOKYNKHU U3JEIUN MPHU YCIOBUM MX MPABWIBHOM JKCIUTyaTallMM, MOAKIIOYEHUU U
COXPAHEHUHU TapaHTUMHBIX MIJIOMO.

8.2 NapanTHiiHbIe 00513aTENLCTBA HE PACIPOCTPAHAIOTCS HA BCTPOCHHBIE aKKyMYyJIsi-
TOpHBIE OaTapeu.

8.3 CpenHuii cpok ciyx0b1 ycmpoticmea He meHee 10 met. Cpok cirykO0bl BCTpOEH-
HBIX aKKyMYJSITOPHBIX OaTapeil — B COOTBETCTBUU C TEXHMUYECKON TOKyMeHTauuen Ha Oa-
Tapeu.

8.4 Ilpon3BoauTenb OCTaBISET 32 COOON MPABO BHOCUTH B YCHIPOUCMEO CXEMHbBIE U
KOHCTPYKTUBHBIE U3MEHEHHUS, HE TIPUBOASIINE K YXYALIEHUIO €r0 IapaMeTpOB.
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9 MPUNOXEHUE A
FABAPUTHBIE PASMEPbBI BJIOKA

["aGapuTHbIe pa3mepbl 0JI0Ka, B KOTOPOM BBINIOJIHEHO YCMPOUCME0, MPUBOJATCA Ha
YepTexKe HUKE.
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10 NPUNOXEHUE b
MPOEKTUPOBAHWE JIMH CBA3U

[IpoexTupoBaHue JUHUI CBSI3U ¢ A0OHEHTCKUMM MOJYJISIMHU BBITIOJIHSETCS C TTOMO-
IIbI0 UHTEPAKTUBHOW MOJIEH, BBINOJIHEHHON Ha 0a3e snekTpoHHor Tabmuubl EXCEL ¢.
Microsoft u3 cocraBa mporpammuoro naketra "Office 2010" unu nmakera "Office" Gonee
MO3JHEr0 BbIMycKa. PacdeTbl OCYIIECTBISIIOTCS WTEPALMOHHBIM CIOCOOOM, HACTpOWKa
EXCEL (eciu motpe0yeTcsi) omucaHa B KOHIIE JAHHOTO pasJiela.

BriunciieHnsi B MHTEPAKTUBHOW MOJIEIM MPOU3BOISATCS MPU JIBYX (HAUOOJIBIIEM U
HauMEHbBIIIEM) HOMHUHAJIAX HanpsokeHus nutanus Juauu 28 B u 20 B qyia naubonee cnox-
HOTO CITy4ast 9KCIUTyaTalluy - MaKCUMAaJILHOTO SHEPTOMOTpeOIeHUST a00OHEHTCKUX MOAYJICH,
COOTBETCTBYIONIEr0 MMKOBOIT Harpy3ke pexxnma OB BBI3OB;

Kpome Toro, mojenb BBISBISIET MOTEHIUAIBbHYIO HEYCTOMYHMBOCTH WMITYJIBCHBIX
npeoOpazoBareneit HanpsikeHus: (DC-DC xkorBepTOpoB) 0s10Ka MUTaHUST A00OHEHTCKUX MO-
OyJX TpU UX TMOAKIIOYEHUH Yepe3 JIMHUU ¢ OOJBIIMMU NoTepsMU. TakuMm o0pa3om, MO-
Jeb TPEeabABISIET K MapaMeTpaM JMHUM HECKOJbKO 3aBbIIICHHbIE TPEOOBaHUS, KOTOPbHIE
MO>KHO TPaKTOBaTh KaK I'PAaHUYHBIE OLIEHKH CBEPXY.

IIpu otkpeiTun daitna "BJIC Pacder nunuu cBsi3u.xIsx" mOpou3BOIUTCS 3aImyckK
MOJICJIH.

Tabnuua, peanusyronias UHTEPAKTUBHYIO MOJEIb, Moka3zaHa Ha Puc. 7. Mcnoinb3o-
BaHHUE MOJIEJIM CBOJUTCS K BBEJCHHUIO B CTPOKHU TAOJMIbI UCXOJIHBIX JAHHBIX MPOEKTA U
MOCJEAYIONIEMY aHAIU3Y PE3YIbTATOB, MOTYUYECHHBIX MTPU BHIYUCICHUSX.

B kayecTBe MCXOAHBIX AAHHBIX CIYKAT TPU T'PYIIBI HEPEMEHHBIX JJIsl IPOCKTUPYE-
MOU JIMHUU — YHUCIIO a0OHEHTCKUX MOJyJel (CTpoka 3 TaOnwibl), yACIbHOE dJIEKTpUYe-
CKO€ COIPOTHUBIICHUE MPOBOJOB MUTAHUS (CTpoKa 4 TaOIUIbl) U JJIUHBI IPOJIETOB MEXKIY
MOJYJIAMHU (CTPOKa 5 TaOJIHULIBI).

NToroBpie BBIYUCIIEHUS TMPEJCTABISIIOTCS KaK PEe3yibTaT aHaliu3a Ha JIOMYCK IO

yucno mogynei | Ne mogyns v nponéra 10 1 2 3 4 5 6 7 8 9 10
YAENbH. ConpoTWBAeHWe 0bLL.NpoBoaa OMm/Km 12,2 12,2 12,2 12,2 12,2 12,2 12,2 18,2 42 42
A/ViHa nponéTa M 200 100 100 100 100 100 100 100 100 200
conpoTHBAeHWe 0bLW.NpoBoda Nponéra Om 2,44 1,22 1,22 1,22 1,22 1,22 1,22 1,82 4,2 8,4
20: TOKM OTAENbHbIX NPONETOB A 0,549715| 0,51074| 0,46874| 0,42353| 0,37495| 0,32295| 0,26758| 0,20908| 0,14645| 0,07575
20: HanpsAXK.NMTaHWA Moayna B 17,31739| 16,0712| 14,9274| 13,894| 12,9792| 12,1912| 11,5383( 10,7772 9,54702| 8,2744
20: Tok moayns A 0,038978 0,042| 0,04522| 0,04858| 0,05201| 0,05537| 0,0585| 0,06263| 0,0707| 0,07575||
20: noTepu B OTAENbHbBIX NPONETaX Bt 1,474671| 0,63649| 0,53612| 0,43768| 0,34303| 0,25448 0,1747| 0,15912| 0,18017 0,0964
20: mouHocTb obuian / noneskas / noteps |BT 10,9943 i 6,75 / 4,2443

20: caBWr NOTEHUMANOB Ha BXoAe moayna (B 1,341305 0,6231| 0,57187 0,5167| 0,45744| 0,39399| 0,32645| 0,38053 0,6151| 0,63631
28: TOKW OTAEeNbHbIX NPONETOB A 0,275248| 0,24993| 0,22401| 0,19754| 0,17056| 0,14312| 0,11529| 0,08713| 0,0586| 0,02946
28: HanpaX.NMTaHua moayna B 26,65679| 26,047| 25,5004| 25,0184| 24,6022 24,253| 23,9717 23,6545| 23,1623| 22,6674
28: Tok mogyns A 0,025322| 0,02591| 0,02647| 0,02698| 0,02744| 0,02783| 0,02816| 0,02854| 0,02914| 0,02946
28: noTepu B OTAENbHbBIX NPONETaX BT 0,369717| 0,15241| 0,12244| 0,09522| 0,07098| 0,04998| 0,03243| 0,02764| 0,02884| 0,01458
28: mowHocTb obuias / nonesHan / notepb |BT 7,706953 T 6,75 / 0,95695

28: caBWT NOTEHLMANO0B Ha BXoge moaynsa (B 0,671606| 0,30491| 0,27329 0,241| 0,20808| 0,174e61| 0,14066| 0,15859| 0,24612| 0,24744
NpoBepKa 0bLLel ANUHDbI AMHUN m 200 300 400 500 600 700 800 900 1000 1200
AONYCK No AnvuHe AA OA OA OA OA OA OA AA OA OA
AONYCK M0 CABUTY BA BA AA BA AA AA AA AA AA BA
AONYCK N0 NUTAHUIO AA OA OA OA OA AA OA AA OA OA

Puc. 7 Bua Tadauubl ¢ pe3yJbTaTaMi BbIYHCJICHUH

31



3 u4ucno mogyneit | Ne mogyna u nponéra 2 1 2 0 0 0 0 0 0 0 0

4 yAenbH. conpoTHeneHve obul.nposoaa Om/Kkm 12,2 12,2 12,2 12,2 12,2 12,2 12,2 18,2 42 42
5 pnuHa nponérta M 1700 400 100 100 100 100 100 100 100 200
6 conpoTuBneHue obLL.NpoBoaa NponéTa Om 20,74 4,88 1,22 1,22 1,22 1,22 1,22 1,82 4,2 8,4
7 20: TOKM OTAENbHbIX NPONETOB A 0,082449| 0,04174 0 0 0 0 0 0 0 0
8 20: HanpAX.nMTaHUA Mogyns B 16,58003| 16,1727| 16,1727 16,1727| 16,1727 16,1727 16,1727| 16,1727| 16,1727| 16,1727
9 20:ToK moayna A 0,040712| 0,04174 o] 0 0 o] 0 0 0 0
10 20: noTepu B OTAEAbHBIX NPONETAX BT 0,281972 0,017 0 0 0 0 0 0 0 0
11 20: mowHocTb o6was / noneskas / notepp |BT 1,648974 / 135 / 0,29897

12 20: caBur noTeHUManos Ha Bxoge mogyna |B 1,709986| 0,20368 0 0 0 0 0 0 0 0
13 28: TOoKM OTAENbHbBIX NPONETOB A 0,052548| 0,02641 0 0 0 0 0 0 0 0
14 28: HanpsX.NUTaHWA MoayNA B 25,82031| 25,5626| 25,5626| 25,5626 25,5626| 25,5626| 25,5626| 25,5626| 25,5626 25,5626
15 28: 1ok mogyna A 0,026142| 0,02641 0 0 0 0 0 0 0 0
16 28:noTepu B OTAEAbHBIX NponéTax BT 0,114538| 0,00681 0 0 0 0 0 0 0 0
17 28: mowHocTb obwan / noneskan / noteps |BT 1,471344 i 115 / 0,12134

18 28:capur noTeHLManos Ha Bxoae mogyna |B 1,089845| 0,12886 0 0 0 0 0 0 0 0
19 nposepka obLueit oAUHBI TMHWUK M 1700 2100 0 0 0 0 0 0 0 0
20 ponycK no AnvHe AA w/gon |- - -

21 pOnNycK no casury AA AA -—- —-- - -—- - - - -

22 pONYCK No NUTaHUIo AA AA - -—

22

Puc. 8 Bua Tadimubl npu Heonmycke mo oouie AJauHe

TpeM napamerpam (cM. pazzaen 1.4.3) — no obment qiuHe TuHuM (cTpoka 20 TaGauIlkl), 1O
BEJIMYMHE CIBUTA BXOAHBIX MOTEHIMATIOB (CTpoka 21 TaOauIbl) U MO 3HAYSHUIO HaIpsiKe-
HUS IATaHUsI MOTyJien (cTpoka 22 tabmmipl). Texer "JIA" B sueiikax pe3ybTaTa 03HAYaET
HaJauame nomycka, a Tekct "H/JJOI" — orcyrerBue nomycka (cm. Puc. 8, Puc. 9, Puc. 10).

Taxk, ecnu 001mas JvHA JTUHUAW TIPEBbIMaeT MakcuManbHyto (2000 MeTpoB), TO MO-
sBisieTcs: nHpopManus 0 Hejomycke mo Jmae (cM. Puc. 8). Ilpu aToM stueliku TaOnuiibl,
OTHOCSIIMECS K TEM MPOJIETaM, JJII KOTOPHIX HE BBIMOJIHAETCS YCIOBHUE MO OOIIEH JTHHE,
MOJKPAIMBAIOTCS KEJITHIM LIBETOM.

L

3 yucno mogyneii | Ne moayns u nponéra 1 1 0 0 0 0 0 o] 0 0 0

4 yAenbH. conpoThBAeHWe oblL.nposoaa Om/Km 84 12,2 12,2 12,2 12,2 12,2 12,2 18,2 42 42
5 AnuHa nponéta M 1700 100 100 100 100 100 100 100 100 200
6 conpoTuBaeHue o6lL.NpoBoaAa NPOnéTa om 142,8 1,22 1,22 1.22 1,22 1,22 122 1,82 4,2 8,4
7 20: TOKM OTAEe/bHbIX NPONETOB A 0,1125 0 0 0 0 0 0 0 0 0
8 20: HanpsX.NWTaHWs MoayANsA B 6 6 6 6 6 6 6 6 6 6
9 20: Tok moayns A 0,1125 0 0 0 0 0 0 0 0 0
10 20: noTepu B OTAENbHBIX NPOAETaX BT 3,614625 0 0 0 0 0 0 0 0 0
11 20: mowHocTs obuwas / nonesHaa / notepe |BT 205 v 0,675 T 1575

12 20: caBur noTeHUManos Ha Bxoge mogyaa (B 16,065 0 0 0 0 0 0 0 0 0
13 28:TOKM OTAENbHBIX NPONETOB A 0,042735 0 0 0 0 0 0 0 0 0
14 28: Hanpsx.NUTaHMA MoayNa B 15,79477| 15,7948| 15,7948| 15,7948| 15,7948| 15,7948| 15,7948 15,7948 15,7948 15,7948
15 28:ToK moayns A 0,042736 0 0 0 0 0 0 0 0 0
16 28: noTepu B OTAENbHbIX NPOAETaX BT 0,521595 0 0 0 0 0 0 0 0 0
17 28: mouiHocTb oblwan / nonesHas / notepb |BT 1,196591 I 0,675 i 0,52159

18 28:casur noTeHUManos Ha Bxode moayna (B 6,102615 0 0 0 0 0 0 0 0 0
19 nposepKa obLLeR AMHbI NUHWUK M 1700 0 0 0 0 0 0 0 0 0
20 [ONycK no givHe AA - - - - - - - - -

21 ponycK no caBUry w/aon - --- --- -—- --- --- -- - ---

22 [ONYCK M0 MUTaHKUIo w/gon |- - - - - - - - -

22

Puc. 9 Bua TadauMubl npu HelomycKe Mo CABUTY BXOJAHBIX MOTEHIIHAJTIOB
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[Ipu npeBbIllIEHUU TPAHULIBI 110 CIBUTY BXOJHBIX MOTEHIIMAIOB UHIULUPYETCS HeE-
nomyck mo casury (cM. Puc. 9). OgHOBpeMEHHO MOACBEYMBAIOTCS JKENTHIM LIBETOM CO-
JEPKUMOE TEX SYEeK, KOTOPbIE COOTBETCTBYIOT MOJYJISM C MPEBBIIMICHUEM JIOMYCTUMOTO
CABUTa MOTEHLIUAJIOB BXOJHBIX CUTHAJIOB (CM., Hanpumep, Puc. 9 — pacuetnas obaacts s
BapuaHTa nuTanus 28 B).

‘<

3 uucno mogyneit | Ne mogyns v nponéra 10 1 2 3 4 5 6 7 8 9 10

4 yAenoH. conpoTuBaeHuWe obLl.nposoaa Om/Km 12,2 12,2 12,2 12,2 12,2 12,2 12,2 18,2 42 42
5 pAuHa Nponéta M 200 100 100 100 100 100 100 100 150 200
6 conpoTuBneHMe obl.NnpoBoaa Nponéta Oom 2,44 3522 1,22 1,22 1,22 1,22 1,22 1,82 6,3 8,4
7 20:TOKM OTAe/bHbIX NPONETOB A 0,743962| 0,70273| 0,65668| 0,60497| 0,54666| 0,48076| 0,40634| 0,32278 0,225 0,1125
8 20: HanpsX.MUTaHWMA MOAYNA B 16,36946| 14,6548| 13,0525 11,5764 10,2425 9,06948| 8§,07802| 6,90309 6 6
9 20:Tok moayns A 0,041235| 0,04606| 0,05171| 0,05831 0,0659| 0,07443| 0,08356| 0,09778 0,1125 0,1125
10 20: noTepu B OTAENbHbBIX NPONETaX BT 2,700981| 1,20495| 1,05218 0,893| 0,72916| 0,56396| 0,40287| 0,37924| 0,63788| 0,21263
11 20: mowHocTb obwas / nonesHaa / noTepe |BT 14,87924 1 6,75 / 8,12924

12 20: caBur noTeHUKManos Ha Bxoge moayna (B 1,815268| 0,85733| 0,80114| 0,73806| 0,66693| 0,58653| 0,49573| 0,58746 1,4175 0,945
13 28: ToKM OTAENbHBIX NPONETOB A 0,276051| 0,25073| 0,2248| 0,19833| 0,17134| 0,14389| 0,11604| 0,08786| 0,05931| 0,02982
14 28: Hanpax.NUTaHMA Mogyns B 26,65287| 26,0411 25,4926| 25,0087 24,5906| 24,2395| 23,9564| 23,6366 22,8893| 22,3884
15 28: 70K Moayna A 0,025326| 0,02592| 0,02648| 0,02699| 0,02745| 0,02785| 0,02818| 0,02856| 0,02949( 0,02982
16 28:noTepu B OTAEbHbBIX NPONETAX BT 0,371877| 0,15339| 0,12331| 0,09597| 0,07163| 0,05052| 0,03285 0,0281| 0,04432| 0,014%4
17 28: mowHocTb obwan / nonesHas / notepb |BT 7,729432 / 6,75 i 0,97943

18 28: cppur noTeHUManos Ha Bxogde mogyna (B 0,673565| 0,30589| 0,27426| 0,24196| 0,20903| 0,17554| 0,14157| 0,15991| 0,37363| 0,25045
19 nposepka obLel AAMHBI NUHUK M 200 300 400 500 600 700 800 900 1050 1250
20 ponyck no anvHe OA OA OA OA OA AA AA DA AA OA

21 ponyck no casury AA OA OA OA OA OA OA AA OA OA

22 AONYCK N0 NUTaHUIO OA AA oA A oA AA OA A w/Aaon |w/aon

72

Puc. 10 Bug Ta6aunsl npyu He J0NycKe 10 MUTAHUIO

Ecnu HanpsbkeHuss mUTaHUs MOJAYJEH Ha KOHLE JMHUHM OKa3bIBAETCS HMXKE MUHHU-
MaJbHO-HEOOXOUMOr0, TO B SYEHKaX, COOTBETCTBYIOUIUM 3TUM MOMAYJSAM, IMOSBISETCS
uH(popMaIms 0 He TOMyCKe Mo nutanuio (cm. Puc.

1 0) ceyeHue YAENbHoe
* 9 10 XHWbl, COI'IpOTP(I)BJ'I/eHVIe,
He momyck 1o nuranuio 4acTo COBIANAET C 5 P m v
o o . 15 12.2
BBISIBJICHUEM TMOTEHIUAIBHOW HEYCTONYMBOCTU R IC T o 182
82 6,3 8,4 ) i
- ' ’ 0,5 67
paboThl OJIOKOB MUTAHUSA (PETAKCAITMOHHBIX KO -
nebanuii B uenouke nunus + DC-DC kouBepTOp) e
o 09 6 6| CPbIB BbluMcneHUNA
M3-32 BBICOKOT'O COIMPOTHUBJICHUSI TOJIBOJAILECH 78] 01125] 01125
[MUTAaHUE JIMHUU, YTO IIPOSABIISIETCI B MOJEIIM KaK 21| e ves 2 tans
MoTepsl CXOAUMOCTH HUTepauuii. B atom ciyyae 28] 1,4175] 0,945
CIipaBa OT TaOJUIIbI MOSBISAETCS HAJMUCH KEITO- 6 005931 002982
ro nBera "CPbIB Beruncnennit" (cMm. Puc. 11). 66| 22,8803| 22,3884
Jlns BoccTaHOBJIEHUsI pabOTOCTIOCOOHOCTH mo

81| 0,04432| 0,01494

TaOMULLI HEOOXOAMMO OTMEHHUTH IOCJIEIHHUE
KPUTHYECKHE W3MEHEHMUsI, BBI3BABIIHME PACXOJIH-

91| 0,37363| 0,25045

MOCTb BBIYHMCIIECHUH, U TPU HEOOXOIUMOCTH, AJIs 00| 1050|1250
o o OA OA

OBICTPOTO BBIXO/Ia B YCTOWYMBBIA PEKUM MOJE- 5

JUPOBAHUS, MPOU3BECTU COPOC CTapbIX Hayajb- w/Aon [w/pon

HBIX ycioBui. COpoc HadadbHBIX YCIOBUH IPO-

U3BOJUTCS B TaOJMlEe NpU TOCIEAOBATEIHHOM Puc. 11 Unaukanus npu pacxoaumo-
CTH UTepanuii
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FnaeHas Bcraeka Pazmerka cTpaHuLbl Dopnynsl [aHHble PeueHznpoBaHne Bug Haacrpoliku

Calibri 11 A FE =

I
£
4

LHpkbr | BhlpaBHiBaHie Yucno

MNapameTpbi Excel

Ofwue

| GopMynbl |

Mpagonucatue NapameTphl BbiMMCACHMI

i;“ BrAK4HTE WTEPATWEHBIE BRIMWMCIEHNA

MpegensHoe uncno wrepauuii: |1 000 E:

CoxpaHeHue BbIMUCNEHNA B KHUre L'

® BBTOMBTHYECKH

c A3bIK
2 € 3ETOMATUUSCKM, KPOME TGN JaHHBIX
OTHOCUTEBHAA NofpellHocTs:  [0,0001
€ | NononnuTensHo ' epyuryro
4 ¥ o nep E

Hacrpoiika nexTel

& | Madens Beictporo gocryna PaGota ¢ popmynany

Hanctnaiicu F; CTWAb cCbiok R1CT L

Puc. 12 Briarouyenne noaaep:xxku urepanuii B EXCEL

BBEJACHUHU HYJIEBOIO KOJIMYECTBA MOIYJIEH C MOCIEAYIOUIMM BOCCTAHOBJICHHUEM IPENKHETO
yycia MOIyJIeH.

OCHOBHBIE BBIYUCIIEHUSI B MOJIETH SIBIISIIOTCS UTEPALMOHHBIMU U BBIMOJHSAIOTCS Me-
TOJIOM TOCIIEAOBATEIbHBIX MPUOMIKEHUI. 3aJaHHast B MOJAENTU TPAaHUYHASI TOYHOCTh BbI-
YUCJICHHM, PU KOTOPOIl uTepauuu npexpamarorcs, cocraiser 0,01%.

s Toro 4toObl UTepauMoHHbIE BblunciaeHus (apyroe HazBanue B EXCEL - wuc-
ITOJIb30BaHUE MUKINYSCKUX CCHUIOK) cTain Bo3MoKHbIMU, B EXCEL momxkHa OBITH aKTHB-
Ha MOJJIEPKKA UTEPALMOHHBIX BBIYMCIIEHUIA, KOTOpAasi BKIIFOYAETCS aBTOMATHYECKH NIPH 3a-
rpy3ke ¢aitna mozenu. Ecnu mo xakuM-nu0o mpUYMHAM aBTOMATHUYECKOTO BKIIIOUEHUS
MOAAECPKKN WTEPALMOHHBIX BBIYMCICHUM HE MPOM30LLIO, TO €€ MOXHO BKIKOYUTh Ha
BKajke "@ain" (daitn — [Mapamerpsl — DopmyIlibl) TyTEM YCTAHOBKH "TaJIOUKKU" B MOJIE
"BKJIIOYMTH UTEPATUBHBIE BIYMCIIEHUS" KaK 3TO MOKa3aHo Ha Puc. 12.
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