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1. BBepeHue.

1.1. HacTtoslee TexHMyeckoe onncaHue n MHCTPYKUMS No aKcnayataumm
npegHasHaudeHbl 418 U3ydeHns 1 aKCnayaTaunm CMCTEMbl ClapeHHbIX aBOHEHTCKMX KOMMIEeKTOB
"CUIT 6853" (B panbHenwem nsgenme) m cogepxaTt onucaHue npuHumna paboTbl, TEXHMYECKME
XapaKTEPUCTUKN N Apyrue ceeaeHuns, Heobxoammble ANS MNOSHOMO MCMNOMb30BaHMS TEXHUYECKNX
BO3MOXHOCTEN 1 obecneyeHns npaBuibHOW 3KcnnyaTauun usgenus. NsnoxeHne maTtepmana
pacCUYNTAHO Ha MHXEHEPHO-TEXHUYECKMN NepCcoHan n BeAeTcsa Ha OCHOBe (MYHKLMWOHANbHbIX U
NMPUHUMMNANBHBIX CXEM, BPEMEHHbIX gMarpamm mn Tabnuu,.

1.2. MepeyeHb MPUHSATBIX YCNOBHbLIX 0603Ha4YeHUn u cokpaweHun npmeeaeH B 0.15.

1.3. Mo BCeM BO3HMKLUMM Bonpocam obpallaTtbCs No aapecy:

630092, r.HoBocmbupck, a/a 57 Ten.(383-2)48-73-72
000 "HWUN CBA3N” Fax 48-64-27

E-mail: support@sietlab.com

OvpekTop: bobpskos
GCMQ. BsiuecnaB AHaToNbeBUY

Cnyxb6a Tex. nogaepxKu:

MepMakos Muxann Bnaanmmposumy

TexHunyeckas nogaepxka akcnayataumm - (383-2)48-54-27


mailto:support@sietlab.com?subject=����6853
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2. Ha3HaueHue.

2.1. M3pgenne "CUIT 6853" npegHa3HayeHo 4S9 criapmBaHmMs abOHEHTCKMX JIMHUIA NO
MPUHLUMNY ANOAHOIO pasaesieHns uenen. YCTponcTBO NO3BOASET noakatodate K ATC no ogHom
nape npoBoaos AByX aboHeHTOB. Ha Bxoae usgenusa - asa ntobbix HoMmepa (He3aBMCMMO OT
rpynn), Ha BbixoAe - crnapeHHas aboHeHTckasa nuHusa (CAJT). NMoakntouyenme K ATC
OCYLLECTBNSETCS B NOMELWEHNN Kpocca 6€3 M3MeHEHUSA CTaHUMOHHOIo obopyaoBaHus.
MoakntoueHue cnapeHHbix TA kK CAJ1 - yepe3 AMOAHO-TPaH3UCTOPHbIE 6/10KMPATOPLI.

2.2. OcobeHHOCTbIO AaHHOW annapaTtypbl ABASETCS OTCYTCTBME MAapKUPOBKHU
HeaoCTynHoro aboHeHTa 3aHATbIM. MHbIMM CloOBaMuM, Npu Bbi30Be, HanpuMep, aboHeHTa A BO
BpeMsi pasrosopa aboHeHTa b, Bbi3biBaOWNIA abOHEHT YCbIWNT CUTHAA «KOHTPOb MOCbIIKU
BbI30Ba» BMECTO «3aHATO».

2.3. N3penne nocTaBnsieTcss B CieAyOWNX KOHCTPYKTUBHbBIX NCMOMHEHUSX:

1) "CUST 6853/352" po 352 aboHeHTOB (176 cnapeHHbIX ANHUI);
2) "CUIT 6853/512" po 512 aboHeHTOB (256 cnapeHHbIX INHUR);

MpuMeyaHue. MNpu 3akase eMKOCTb N060ro N3 ykasaHHbIX BApUaHTOB MOXET 6biTb
CKOPPEKTUPOBAHA B MEHbLLYIO CTOPOHY C LIAroM B 16 cnapeHHbIX JIMHUNA.
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3. TexHnuYeckue XapaKTepUCTUKM.

MnTaHne wmnsgenus OoCywecTBASeTCs OT cTaHumoHHon 6aTtapen ATC C HOMUHAMbHbLIM
HanpshkeHneMm -60B. ( ¢ gonyctuMbiMK npegenamu oT -54 B go -72 B), nMmetoLlen 3aseMneHHbIN
NMOSIOXMTENbHbIN BbIBOA.

MoTpebnsemMas MOWHOCTb U3AENUSA NMPU MAaKCUManbHON Harpyske:
- Ha 352 HoMepoB - 126 BrT.
- Ha 512 HoMmepoB - 240 BT.

MakcnmManbHO ONYyCTMMOE CONPOTUB/IEHME CMApPEHHON NMHNK (BKAtoYas aboHEHTCKYO
YyCTaHOBKY) - 4 KOM.

Bbi3biBHOE HanpsixxeHne ATC - 80 B. - 110 B. , yactota 16 'y - 25 I'u.

MoTepwn peueBoro cmrHana Ha yetbipexnontocHmke CAKC He 6onee 0.3 ab.

Ycnosus, nNpu KOTOpbIX obecnevynBaeTcs HOpManbHbIN peXnM paboTbl nlgenms:
1)amana3soH pabouunx TemnepaTtyp OKpyXatuwero so3gyxa ot 5 go 40 rpaa.C;

2)oTHOCUTENbHAas BNAaXHOCTb Bo3ayxa npu temnepatype 30 rpaa.C go 80%;
3)aTmocdepHoe gasneHune ot 84 no 107 kMa ( ot 630 go 800 MM. pT.CT.).
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4. KoMnneKTHOCTb.
4.1. KoMNieKTHOCTb NOCTaBKU n3genns cooTeBeTcTeByeT Tabnuue 1. Yepes Kocyto 4yepTty
B Tabnuue npuBeneHbl AaHHble Ans u3aenui Ha 352 n 512 abOoHEHTOB COOTBETCTBEHHO.
Tabnuua 1
O603HaueHune HanMeHOoBaHMe KONN4ecCcTBO Fa6apMTbI MacCcCa
460x380x420/ 20
CN>T6853 Cratmne CAKC 1 610x380x420 20
CN21T6853.TO TexHn4yecKkoe onmcaHme 1
CNoT16844.01 moaynb CAK 11/16* 220x233x23
CN3T6843.02 mMoaynb 2BM 2 220x233x23
CN3T6843.05 MOAYJ1b MUTaHUS 1 220x233x45
CNIT6832 MpucTtaBKka pasgenntesbHas 352/512** 63x63x23
KomnnekT 3UM 1
Tpy6ka MNBX 12.5/15.5m
OuckeTa c opurnHanom M3y u 1
TO (aneKkTpoHHas .Bepcus)
Tapa 1 680x460x500/
830x460x500

NMpuMmeyaHue: *Konn4yecTso Mo,u,yneﬁ oroBapmBa€eTca AOKYMEHTOM Ha NOCTaBKYy, B Tabnunue YKa3aHoO unXx

MaKCMMasibHOe KOMMYeCcTBO, yCTaHaBnmBaemoe B cTatme CUIT6853 cooTBETCTBYHOLWErO NCMOSTHEHUS.
**KonmMyecTBo OroBapuBaeTcs AOKYMEHTOM Ha MOCTaBKYy.

4.2.

KomnnekT 3UM nagenns npuBeneH B Tabnuue 2.

Tabnuua 2

O6o3HaueHune

HanMeHOBaHNe

KOJINYECTBO

rabapuTsl

MaccCa

CnN3T76844.01

mMoaynb CAK

1/2

220x233

CN3T76843.02

moaysnb OBM

1

220x233

CN3T6251.01

BHYTPUCXEMHbIV 3MYISTOP

1

240x128x35

CnN3T6233

ANArHoCTUYECKNIN CTEHS,

1

236x150x45

CnN3T6833

KOMNNEKT paaAnNO3JIEMEHTOB:
K537PY10 KP1533UE7
KP1533TM2
KP15331P23
KP15331P22
KP15331P24
KP1533 NP9
KP1533 /M3
KP1533 JIM8
K155/1H3
KP1114EY4

KT825I

KT827A

KT817I

KT816I

KT502

KT503

KT853A

KM953A

RSB[R [R[RNNRENOMNMNNNMNYN N R

BrMi-1
0,25A
1A
5A

AOT101AC

'—l
U1I\JUJO

P2C60(80)

10

Mpumeyanne: OTAeNbLHO B 4OrOBOpPE NpeayCcMOTPEHa BO3MOXHOCTb MHOM KOMMOHOBKM KOMIMJIEKTA
3UIM nnn noctaBKka AOMNOAHUTENbHbIX KOMMNEKTOB.
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5. Yka3zaHue Mep 6e3onacHOCTM.

5.1. Mpwn ycTaHOBKE M 3KCnayaTauum nsgenns obcnyXxuearoweMy rnepcoHany
HeobxoamMMo pykoBoACTBOBaTbCS "lMpaBuiamMmm TEXHUYECKOW 3KCNayaTaumMm 3/1eKTPOYCTaHOBOK
notpebutenen” n "MpaBmnamMm TexHMkKM 6€30MaCHOCTM NpPU 3KCMSTyaTaumMu 3/1eKTPOYCTaHOBOK

Al

notpebutenen".

5.2. B pabouyeM COCTOSIHUM BHYTPU M34EUS MOMYT MPUCYTCTBOBaTb CneaylLwme onacHble
HanpsHKeHUs:

a) 80 B. - 160 B. nepeMeHHOro Toka 4yacrotom 25 'y - cMrHan Bbi30Ba, MNOCTyMaKwLWNA B
abOHEHTCKME NUHUN;

6) mnynbcHoe HanpsiXxeHne amnantyaoh Ao 300 BOMbT, NPUCYTCTBYHOWEE Ha TENNOOTBOAAX
CUN0BbIX TpaH3ucTopos npeobpasosatenen UBITI.

B co6paHHOM BuAe AOCTYN K yKa3aHHbIM Hanpsi)XeHUsM NpakTUUYeckn UCKtoueH 6narogaps
KOHCTPYKLUMK n3aenus. MNpu npoBeaeHUn pernamMmeHTHbIX U peMOHTHbIX paboT, B 0CO6EHHOCTU Npwu
NCMNO/b30BaHMN NAATbI-YASIMHUTENS, CeAYET 6bITb MAKCMMaslbHO OCTOPOXKHbIM.



8 CNIT.6853.TO

6. MpuHumn paboTbl usgenus.

Annapatypa CUIT 6853 amynupyeTt paboTy 06biuHbIX kKomnnekToB CAK koopanHaTHbix ATC.
OpaHa cnapeHHas nnHug - CAJ1 - genutcsa Mexay AByMS abOHEHTCKMMM yCcTaHoBKaMn A n b nytem
3akpenneHuns ansa nx pabotbl HanpsxeHus B CAJ1 NpOTMBOMOJIOXHbIX NONSPHOCTEN C AASIbHENLLNM
X pasgesieHMeM C NOMOLLbI0 AMOAHbIX MPUCTaBOK. B npuaoxeHnn 1 cxemMaTUYHO MOKasaHo
YCTPOMNCTBO Yy3ra, HeNnoCpeaCTBEHHO BbIMOSTHAIOLEro OCHOBHYHO (YHKLUMIO - Y3en KOHTPOnS
NCXOASLWNX N BXOASALWMX 3aHATMI U KOMMyTaumm nnHnii (YKK). Kak BUOHO N3 cXeMbl, K 3TOMY Y31y
nogknto4deHbl gBa aboHeHTcknx komnnekta ATC - A n b - cnapuBaeMbix nocpeactsom YKK, CAJ,
obcnyxunBatowas KOMMNNEKTbI, @ TakKXe YCTponcTBo nepenontocosku - YMIM. O cobbiTusx,
NPOUCXOASALUNX B KOMMIEKTEe, MOXHO CyAuUTb MO ABYM BbIXOAHbIM CMrHasnaM KoMnsekTta - JA -
patyumku aboHeHTa A u b - gatumnkm aboHeHnTta 6. CurHan A dopmupyeTcs ABYMS AaTUYMKaMu -
OATYMKOM BbI3bIBHOIO HanpsxeHns aboHeHTa A (OBHA), pearmpylownmM Ha nosiBfieHue
MHAYKTOPHOro Hanpsi>keHust Ha npoBodax "a" n "b" aboHeHTCKOro KomnnekTta A, a TakxXe AaTyMKoM
wnendgHoro Toka aboHeHTa A (ALWUTA), pearupytowmm Ha nosieneHme B CAJ1 Toka B HanpasieHumn
"A" (cm npwun.).

CurHan OA 6yneTt MMeTb aKTUBHbLIN YpOBEHb B t060M M3 cnydaes: -Ha nposogax AK A
NPUCYTCTBYET BbI3bIBHOE HAaMpsi>XeHne; -B CNapeHHOWN JIMHUN UMeeTCa TOK B HanpasseHun "A"; -u B
MnepBoOM M BO BTOPOM C/lyyae O4HOBPEMEHHO. AHaNorM4HbIM Xxe obpasoM opmupyeTtcs curHan Ab.

6.1. NCXOOHOE COCTOAHNE KOMINEKTA.

B MCXOAHOM COCTOSAHMM KOMMIEKT NoKa3saH B npuaoxeHun 1. B aTtom nonoxeHun B CAJI
yepes KOHTakTbl pene K1.21-22 n K1.11-12 noctynaeT HanpshxeHne CTaHUMOHHOM 6aTapewn,
MOSIAPHOCTb KOTOPOro ¢ nomoubio YT nepnogmnyeckm M3MeHSeTcss Ha NPOTUBONMOJIOXKHYIO.
Mockonbky Tpybkm 06oumx TA onyuweHbl, B CAJl1 TOK OTCYTCTBYET, 0 4eM 6yneT CBMAETENbCTBOBATL
ypOBeHb niornyeckon "1" Ha Bbixogax A n [b.

6.2. NCXOOALLEE 3AHATUE KOMIMJIEKTA ABOHEHTOM A.

Ecnu KOMNnekT HaxoanTCs B UCXOLHOM COCTOSSHUM N aboHeHT A cHUMaeT Tpybky,
NpoOUCXoANT Crieaytollee: B KakKoW-TO MOMEHT HanpshxeHne Ha nposoge "a" CAJ1 ctaHoBUTCS
oTpuuaTenbHbIM OTHOCUTENbLHO nposoga "b" CAJ1 n nosaBnaeTcs TOK B LENU:

1. MNntoc n3 YMI - koHTakTbl pene K1.21-22 - AWTA - AWTG -

- nposoga "b" CAJl - gnoa 6nokupatopa A - TenedoHHbI annapaT A -
- BTOpou anog 6nokmnpatopa A - nposog "a" CAJ1 - kKOHTakTbl pene K1.11-12 -
- MMHYC 6aTapen us Y.

Mpu 3TOM Ha TOK yKa3aHHOro HanpasneHus (Tok A B npunoxenuun 1) pearmpyet AWLTA n
BblpabaTbiBaeT Ha Bbixoze JA yposeHb fnor "0". Ynpasnswowaa DBM obHapyXuBaeT 3TOT CUrHaN u
BktovaeT pene K1. Pene K2 octaeTcsi B UCXOAHOM MOJTOXEHUMN.

AbBoHeHTCKasa ycTaHoBKa A OKa3blBaeTCs NOAKNOUYEHHOM K aboHeHTCcKoMy kKomnnekTy A ATC.
Tok B CAJ1 coXxpaHSieTCs U TeYeT B TOM Xe HanpaB/IEHUUN, HO YXKe MO Lenu:

2. Mntoc no npoeoay "b" n3 AK A - K2.21-22 - K1.22-23 - AWTA - AWLUTH -

- nposog "b" CAJl - anoa 6nokupatopa A - TenedoHHbI annapaTt A -
- BTOpoW anopa 6nokmnpaTtopa A - npoog "a" CAJ1 - K1.12-13 - K2.11-12 -
- anog VD1 - mnHyc no nposoay "a" n3 AK A.

B 370 BpeMs TOK B Lenn aboOHEHTCKOM YyCTaHOBKM B HEBO3MOXEH, MOCKObKY AMOAbI
6nokupaTtopa b cMewarTcs B o6paTHOM HanpaBneHun n nsonupytoT TA b ot uenn 2. [danee Bce
cobbITMs pa3BmBatoTCs, Kak 0bbluHO - cpabaTbiBaeT pene J1 B AK A, 3aHumaetca MPU ... B KOHUe
KOHLUOB aboHeHT A cnblWKUT curHan "oTeeTt ctaHumMn". Bce 3710 Bpemsa curHan [A ocTtaetcs
aKTUBHbIM (NockonbKy ToK B CAJ1 coxpaHsieTcs) u ynpasnsitowas OBM He MeHSIeT NosoXeHus pene
K1 n K2. Bo Bpemsa Habopa Homepa aboHeHTOM A Tok B CAJ1 KpaTKOBpEMEHHO NpepbiBaeTCs,
BC/eq 3a HUM nynbcupyeTt n curHan A, Ho DBM Ha 3Tn KOpOTKME MMNY/bCbl HE pearunpyer,
octaBngasg YKK B HEM3MEHHOM MONTIOXEHUN. DTO MOJSIOXKEHME HE MEHSAETCS Ha MPOTSHXKEHUN BCEro
pasrosopa.
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6.3. NCXOOALEE 3AHATUE KOMNNEKTA ABOHEHTOM B.

Ecnm KOMNeKT HaXxo4UTCH B UCXOLHOM COCTOSIHUM M aboHeHT b cHumaeT Tpybky,
MPONCXOANT Cneayrolee: B KaKON-TO MOMEHT Hanpsi>keHne Ha nposoge "a" CAJl ctaHoBUTCS
MONOXUTENbHbLIM OTHOCUTENBLHO NpoBoaa "b" CAJ1 n nosBNsSeTCca TOK B LENU:

3. Mntoc 3 YMIM - koHTakTbl pene K1.11-12 - nposoa "a" CAJl -

- amop 6nokupatopa b - TenedoHHbIV annapaT b - BTopoli anoa 6nokupartopa b -
- npoeoa "b" CAN - AWTBE - ALWTA - kOHTakTbl pene K1.21-22 -
- MuHyc 6aTtapeun mns YIrI.

Mpn 3TOM Ha TOK yKa3aHHOro HanpasneHunsa (Tok b B npunoxenun 1) pearupyet ALUTHE un
BblpabaTbiBaeT Ha Bbixoae b yposeHb sior "0". Ynpasnswwaa 3BM, obHapy>XnB 3TOT CUrHarn,
BK/IIOYAET Tenepb yxe aBa pene - K1 n K2. AboHeHTCcKas ycTaHoBKa b oka3sbiBaeTcs
NoAKMOYEHHOM K aboHeHTCKkOMY KoMniekTy B ATC. Tok B CAJ1 coxpaHseTCst U TeyeT B TOM Xe
HanpaB/ieHWUU, HO YXe MO Lenu:

4. Mntoc no nposoay "b" ns AK b - gnopg VD2 - K2.12-13 - K1.12-33 -

- nposog "a" CAJl - gnog 6nokupaTtopa b - TenedoHHbIn annapaTt b -
- BTOpow anog 6nokmpatopa b - nposog "b" CAJ1 - AWITE - AWTA - K1.22-23 -
- K2.22-23 - MnHyc no nposoay "a" n3 AK b.

B 310 BpeMs TOK B Leny aboOHEHTCKOM YCTaHOBKM A HEBO3MOXEH, MOCKObKY AMOAbI
6noknpaTtopa A cMewlatoTcs B o6paTHOM HanpasneHun u nsonmpytoT TA A oT uenu 4. MNMonoxeHune
KoHTakToB pesie YKK He MeHseTCcs Ha NpoTsXXeHun BCero pasroBopa aboHeHTa b.

6.4. BXOOALLEE 3AHATUE K ABOHEHTY A.

Ecnu B TO BpeMs, Korga KOMMNAEKT HaXoaMTCs B UCXOAHOM COCTOSIHUM, Ha HoMep aboHeHTa A
MocTynaeT Bbl30B, COMNPOBOXAAEMbIN MHAYKTOPOM Ha MpoBoAaxX ero aboOHEHTCKOro KOMMAeKTa, Ha
Hero pearnpyet ABHA n BbipabaTbiBaeT Ha npoBoae A aKTUBHbIN ypoBeHb. (Ha camom gene
curHan A B 3TOT MOMEHT He SABNSETCS CTaTUYHbIM, @ NMyJbCUPYET C YAaCTOTOM MHAYKTOPHOIro
HanpsHKeHMs N CUHXPOHHO C HUM) AKTUBHbIN curHan A pernctpupyet 2BM 1 B oTBET Ha 370
BktoyaeT pene K1, 4yeM BHOBb co3gaeT uenb 2. 10 3TOM uenu Bbi3bIBHOE HaMpsi)XeHMe ¢ NpoBOAOB
aboHeHTCKOro KoMnaekTa A noctynaeT Ha aboHEeHTCKY ycTaHoBKy A. B aTo Bpema auoa VD1
NnpensTCTBYET nosiBneHunto Ha nposogax CAJT HanpsiXXeHns € NONSPHOCTbIO, ABNSAIOWeNCs paboyeit
ANst abOHEHTCKOM ycTaHOBKM B, TeM caMbiM yaepxuBaeT anoabl 6n1oknpatopa b 3akpbITbIMU U Ha
TA B BbI30B He nocTynaeT. [Ans HopMasnbHOM paboTbl BbI3bIBHOW Lleny abOHEHTCKOM YCTaHOBKMU
HeobxoamnM ee aKTUBHbIN MepMoaAnYecKnin nepesapss ¢ yacrtotom 25 Ny. OgHako Hanuuve avona
VD1, KpoMe YyNOMSHYTOrO Bbllle MOS0XUTENBHOIrO, MPUHOCUT eLlle OAMH, oTpuuaTenbHbin addeKkT -
aMNNMTYAQHOro AeTeKTopa, NPOosiBASIOWNIACA B TOM, YTO KOHAEHCATOP BbI3bIBHOM LIenn CTpeMUTCS
3apAamMTbCa A0 aMNIUTYAHOIO 3Ha4YeHUs BbI3bIBHOMO HanpsXeHus. MNpu 3TOM n3-3a OTCYyTCTBUSA
nepesapsiaa 3TOro KoHAeHcaTopa rnepecraet GYHKLUMOHMPOBATb 3/1IEKTPOMArHMUT 3BoHKa (Mnun
3/IEKTPOHHbLIN MPUEMHUK Bbi3oBa TA). [na 60pbbbl C 3TUM IBNEHUEM B CXeMe Nobon AnoaHo-
pasaennTenibHOM NPpUCTaBKN MMEETCS paspsaHas Lenb, KOTopas CAYXWUT A8 Nepnoanyeckoro
paspsga KoHAeHcaTopa Bbi3bIBHOM Lenu. Bo BpeMs nay3 Mexay nocblsikaMu Bbi3oBa curHan A
nponagaet, Ho 2BM He naMeHUT nonoxeHne KoHTakToB pene YKK o tex nop, noka
MPOAO/HKUTENIbHOCTb MacCUBHOIO COCTOSAHMA curHana A He NpeBbICUT NPUMEPHO 5 CeKkyHA, UTo
3HaunTenbHO 6osblle, YeM MHTEPBaN Mexay ABYMs MOCbIsIKaMu Bbi3oBa. bnarogaps atomy CAJl
"3akpennsetca" 3a aboOHEHTOM A Ha BCe BpPeMS MOCbIIKU BbI30Ba.

6.4.1. OTBET ABOHEHTA A.

Ecnn aboHeHT A oTBETU1 Ha NOCTYNUBLUMA K HEMY Bbi30B, TO B CAJ1 nosiBNSE€TCS NOCTOSIHHbIN
TOK B HanpasneHun A (cm npun.l), kotopbin pernctpmpyetca ALWTA. Janee coeanHeHune
06CNy>XNBaETCs TOYHO TakK Xe, Kak B cllyyae Mcxoasuwero Bobi3oBa oT aboHeHTa A, ONUCaHHOIo B
n.6.2.

6.4.2. HEOTBET ABOHEHTA A.

Ecnu aboHeHT A He OTBeYaEeT, TO B KAKOM-TO MOMEHT BPEMEHM C NPOBOAOB abOHEHTCKOrO
KoMnsiekTa A CHMMaeTCs BbI3bIBHOE HanpsxeHue. CurHan A ucyesaerT.

[Danee DBM, oTcumnTtaB OT MOMEHTa CHATUSA NOCeAHeN NOCbIIKU NPpUMEpPHO 5-6 cekyHg,
NpUHUMaeT KOMMJIEKT 3a ocBoboaMBLUNIACA U BbikItodaeT pene K1, Bo3Bpalias TeM CaMbiM
KOMMMEKT B ncxogHoe coctosiHme. KomMniekT MoxeT 6biTb CHOBa 3aHAT /It06bIM M3 OMMCAHHbIX
cnocob6os.
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6.5. BXOOALWEE 3AHATUE K ABOHEHTY b.

Bxoasiwee 3aHATME K abOHEHTY b nMpoTeKkaeT TOYHO TakK Xe, KakK 1 Bxoasiwee K A ¢ To nuib
pasHULEN, YTO B OTBET Ha aKTUBHbIN curHan b DBM BkntovaeT gea pene - K1 n K2 - co3gasas
uenb 4.

6.6. OCBOBOXAEHWE KOMIJIEKTA IMNMOCJIE PA3SITOBOPA.

MpeanonoXmMm, YTo B pa3roBOPHOM COCTOSIHMW Haxoauacst aboHeHT A 1 nMena MecTo uenb 2.
DTO CONpOBOXAAN0OCh NPOAO/IKNTENbHLIM aKTUBHbIM curHasnom [JA. o OKOH4YaHuKM pasrosopa
aboHeHT A knaget Tpybky n Tok B CAJ1 ncuesaetr. C 31oro BpemeHu [JA nacCuMBEH - BblAaeTCs
ypoBeHb niorndyeckon "1". C a3toro MomeHTa 3BM HauMHaeT OTCUMTbIBaTb NMPOAO/IKUTENBHOCTb
naccuBHoro coctosiHma AA. Ecnm paHee, yeM yepes 5-6 cekyHg aboHeHT A BHOBb CHUMET Tpybky,
A BOCCTaHOBMT CBOE aKTMBHOE COCTosiHWe 1 DBM cbpocuT cBoli "cueTumk", cumTtasl, 4to oTbos Kak
TakKoBOro He 6b110. B npoTMBHOM Xe cny4yae DBM, gocumTaB A0 KOHUa OTOOMHOro nHtepeana,
BblkNtOUMT pene K1, pasopeaB uenb 2 1 BOCCTAHOBUB MCXOAHOE COCTOsIHME KoMMiekTa. Janee
KOMMJIEKT MOXET 6bITb CHOBA 3aHAT NtobbIM coeanHeHneM. AHaNOrMYHbIM 06pasoM KOMMAEKT
ocsoboxxgaeTcs n nocne pasrosopa aboHeHTa b, npn aToMm aHanusunpyetca curHan Ab.
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7. YCTPOMUCTBO M NO6/I0MHbLIN COCTaB U3aeNuns.

7.1. KOHCTpPYKTUBHO m3aenue npencraBnset coboi CTolKy apyCHoro (KperMToBoro) tmna, B
KOTOpbIX pa3MeweHbl (YHKUWOHAaNbHbIE MOAYN U3aenus. BHeWwHWn Bna nsnenns npuBeneH B
NpUIOXKeHNN 2.

7.2. B cocTtaB nagenus BxoaaT criefytowmne OCHOBHbIE MOAY/N:

- moaynu CAK ;

- MoAynu MUKpo-3BM ;

- MOAy/b BTOPUYHOro anekTponutaHus NB3II.

7.2.1. B mogynax CAK npoucxogmT obHapyXeHne NCxoasaLwero n BXoasLero 3aHsaTui u
OCYLLEeCTBASIETCA KOMMYTaunsa nuHuii. Mogynn CAK B3anMMo3aMeHseMbl Mexay cobon n mx
pasMelleHne B yCTaHOBOYHbIX MeCTax COrlacHO NPUIOXKEHUIO 2 MOXET 6biTb MPOM3BOJIbHbIM.

7.2.2. Mogynb 2BM npegHa3sHayveH ans ynpasnenus paboton moaynen CAK. Ynpasnenue
OCYLLEeCTBNASIETCSA onpeaeneHmeM COCTOSHUS NIMHUK (Hanan4dme UCXoasiero nnm Bxoasiwero
3aHATWUIA, PasroBop) U NMepektoyeHneM KOMMYTaUMOHHbIX aneMeHToB. OB6MeH AaHHbIMW MeXAay
moaynsmm CAK n 3BM npoucxoamT B nocnenoBaTeibHOM Kogde. [ns yBenMdeHnss BepPOSATHOCTU
[OCTOBEPHON Nepefaym nHdopmaummn curHansl obMeHa npoay6anmpoBaHbl TpEXKPATHO U
MPUMEHEHbI 3/IEMEHTbLI MaXopuTapHon nornkn. Kpome 3toro B Mmogyne 3BM ocywecTensieTcs
nepenoJsitoCoBKa HanpshXeHus cTaHUMOoHHOM 6aTapen npumepHo 4yepes 0.25c, nogaBaemMoro B
KaXKAyto CMapeHHY0 JIMHUIO U ciyXawero A1 obHapyXeHns NCXoasero 3aHaTms.

7.2.3. [Ans noBblWEHUS HaAeXHOCTM paboTbl n3gennsa npumeHeH Metoa "ropsdero”
pe3epBupoBaHus IBM. MNpu BbIXxoae U3 CTpPOS OAHOM, BTOpas aBTOMATUYECKN MnepexBaTbiBaeT
ynpasrieHne Ha cebs. NepekntodyeHne DBM 06bIYHO He oTpaxkaeTca Ha pa3rosope aboHeHTOB, HO
MOXeT noBpeauTb MHdOpMaunto, nepesaBaemMyto no gakcy, MogeMy u T.m.

7.2.4. VICTOYHMK BTOPMUYHOIO 3NEKTPONUTAHNSA CIYXUT AN npeobpasoBaHUs SHEPruu
CTaHUMOHHOM 6aTapen HOMUHabHbIM HanpshXXeHnem MUHYC 60B (aonyctuMmoe 3HaveHmne oT 54B
00 72B), nmetowlert 3a3eMieHHbIN MONOXUTENbHbIN BbIBOA, B HaNpsh)keHnsa +5B onsa nutaHus
MukpocxeMm TTJ1 u +25B ana nutanmsa pene P2C60 (P2C80).

7.2.5. ®usnyeckasn cesasb Mexay moaynsamm CAK, 3BM u MBI ocywecTeaseTcs
nocpeacTBOM MNaThl MEX6N0OUYHbIX coeanHeHni. Cxema coeguHeHNn Mexay HUMKU npuBeaeHa B
npuaoxeHun 3.

7.2.6. Tpn CHATUM 3aQHEN KPbIWKN CTOMKWU, OTKpbIBAETCS AOCTYN K MaTEPUHCKOW niaTte n
y31y noakntoveHus aboHeHTCKUX NUHUA.  Y3en npeactaBnseT U3 cebsa 3akpenneHHble Ha Koprnyce
pa3beMbl CHO64-96P (X2), Ha KaxAabl N3 KOTOPbIX NPOM3BOAMTCA pacnanka 32 aboHeHTCKuX n 16
CnapeHHbIX IMHUNA.
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8. B3aunMopaencreme MoayJsien.

8.1. OyHKUMOHaNbHasa cxeMa uUs3genus rokasaHa B NpuaoXeHuu 4. Ha cxeme rnokasaHbl
moaynn DBM (pabouas n ropsiumii peseps), a Takxke moaynm CAK. MUB3MM Ha pyHKUMOHANBHOWN
cxeme He nokasaH. Kak BUAHO 13 NpMBeaeHHOM CXeMbl, BCE Bblllenepe4vyncieHHble Moayn
obbeanHeHbl obuwen WwnHoM obMeHa 1M ynpaB/ieHUs, KOTopas COAEPXUT B cebe NuHuUU ans
nocneaoBaTesibHOM NepecbiikM AaHHbIX Mexay 9BM n mogynamm CAK (npuyemM aTn NMHUK
pasfesieHbl NO HanpasBNeHUto nepeaaydu, T.e. O4AHM NNHUM 06CNYXMBAIOT NepecbisIKy AAHHbIX OT
2BM k mogynsam CAK, apyrme B NpoTMBOMNO/IOXKHOM HanpaB/ieHMN), @ TaKXe JIMHUM yNpaBfeHns
obMeHOoM.

8.2. Ona ynpasnenusa moaynamu CAK vcnosib3yeTca MeTos nocnenoBatesibHOro onpoca.
Pabouass ODBM npounssogmT ceaHc obMeHa noodepenHo ¢ KaxabiM moaynem CAK, npu KOTOpOM
onpalimMBaeT BCe AaTUMKM N nepekntodaeT (ecnm Heobxoammo) pene YKK, cogepxawmxcs B
AaHHOM Moayne. NMocnenosaTesnibHbIM Nepebop BCeX MoAyeN OCYLWEeCTBASETCSA UMKIMYECKH, No
curHany TarMepa, cogepxauwerocst BHyTpn DBM. [ns ykaszaHus HOMepa Moaynsl, C KOTopbiM DBM
cobupaeTcsa Npom3BecTn ceaHCc obMeHa, NCNONb3YIOTCS WecTHaauatb nMHui VP1 - VP16, kaxaas
M3 KOTOPbIX NOAAETCs Ha O4HO U3 WecTHaguaTth xe pabounx mect mogynen CAK. DT curHansl
BblpabaTbIBalOTCS BHYTPEHHUM AewndpaTtopoM moaynsa DBM. B Kaxabii MOMEHT BPEMEHU B
aKTUBHOM COCTOSIHUM MOXeT HaxoamTbcs He 6onee ogHoro curHana VP. MoapobHo umkn obmeHa ¢
moaynem CAK byaet paccmoTpeH B pasgene 9.1.

8.3. Moka3aHHble Ha YHKLMOHaNbHOM cxeme Moayan DBM cBsa3aHbl Mexay cobol aByms
CUrHanamm nepeksryveHms Ha pe3eps (Ha CXeMe 31eKTPMYECKOn NpuHumnnuanbHoh moayns 3BM
0603HaueHbl kak Y2 un VYB.EVM) 3Tn curHanbl SBASKOTCS B3aMMOMCKI/TIOYAOWMMN U ONpeaenstoT,
Kakas 13 ABYX YCTAHOB/IEHHbIX B cuctemy DBM saBnsetcsa paboueli, a kakas - pesepBHoi. Obe
OBM nonHOCTbO paBHOMpaBHbl Mexay cobon. MoapobHO 3TOT MexaHu3M byaeT pacCMOTPEH HUXE,
npu onucaHuu pabotel Moayns 3BM.
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9. YcTponcTBO M paboTa cocTtaBHbIX YacTen nsaesus.

9.1. MOAYJib CAK.

MpuHuunnaneHasa cxema moayna CAK npuseneHa B npuaoxeHun 5. Moayb cCOAEpPXUT B
cebe ycTpoincTBo obMeHa aaHHbIMK 1 ynpasneHuns (YOOnY) n 16 y3n0B KOHTPOAS NCXOAALWMX U
BXOAALWMX 3aHATUN 1 KoMMyTauum nuHuin (YKK). YKK o603HauyeHbl Ha cXxeMme cneaytouwmm
obpa3om:

1-n YKK - #A1+B1 9-n YKK - #A3+B1
2-n YKK - #A1+B2 10-11 YKK - #A3+B2
3-n YKK - #A1+B3 11-i1 YKK - #A3+B3
4-n YKK - #A1+B4 12-11 YKK - #A3+B4
5-n YKK - #A2+B1 13- YKK - #A4+B1
6-1 YKK - #A2+B2 14-i1 YKK - #A4+B2
7-n YKK - #A2+B3 15-1 YKK - #A4+B3
8- YKK - #A2+B4 16-11 YKK - #A4+B4

9.1.1. YcTpoilcTBO 06MEHa AaHHbIMWU U YNpaBieHUs BbINOJHEHO Ha CleayoLwmx
KOMMOHEHTax:

DD1-DD3 (KP1533J1M8) - oTrBeuatoT 3a 6ydepusaunto moayns CAK 1 oTaensaoT ee aneKTpnyecku
oT obwen WrHbl obMeHa 1 ynpaB/ieHus.

DD4 (KP1533/1M3) - coaepXuT TpM MaKOpUTapHbIX 31eMeHTa, OTBEYAET 3a UCMpaBfieHne
OAMHOYHbIX OWMBOK Ha NUHUAX YNpaBieHus. BbIXOAHOM CMTHaN Kaxaoro U3 3NeMeHTOB SBNSETCS
dYHKUMEN TpeX BXOAHbIX CUTHANIOB M ONpeaenseTcsa METOAOM roSI0COBaHMS, HanpuMep, ecnm Ha
BXOJe 3NeMeHTa NpUCYTCTBYIOT ABa €AMHUYHbIX CUrHana U O4MH HYNEeBOM, TO BbIXOAHOW CUrHan
MpUMeT eaANHUYHOE 3HaYEHne.

DD5,DD6 (KP15331P24) - BocbMUpa3psaHble YHUBEepCasibHbie PErucTpbl, B CXeMe UCMOb3YHOTCH B
KayecTBe CABUIOBbIX M MPUHUMAIOT C WKWHbI 06MeHa 1 ynpasieHus 6anT AaHHbIX ynpaBaeHus
(DD5) u 6anTt gewndpauymm (DD6).

DD7 (KP1533M1P22) - npMHUMAET curHanbl 4aT4YMKOB UCMPABHOCTM NpeaoxpaHuTenei
NnepenositoCOBKMU U CUrHaNbl 4aTYMKOB HANNUUA TOKOB YTEUKMU.

DD8 (KP1533J1M11) - yeTblpe normyeckux anemeHTa 2U.

DD9 (KP15331P9) - BOCbMUpa3psaAHbIA CABUIOBbIA PErncTp C NapanfienbHOM 3arpy3Kon, CIyXuT
Ansa nepegaym B Moaysnb DBM gaHHbIX.

DD10 (KP15331P23) - BoCbMMpas3psaHbli NapannenbHblil perucTp, CNYXUT Ans ynpasieHuns
MHAMKaLUMen.

DD11-DD14 (KP1533U1P23) - BocbMMpa3psaHble napansefnbHble perncTpbl, CayxaT ans
ynpasneHus obMoTkamMn pene YKK.

DD15-DD20 (K155/1H3) - 6ydepHble 3n1eMeHTbl C BbICOKOBOJIbTHbIM BbIXOAHbIM KAacKaAoM,
YMOLLHSOT curHanbel ¢ MukpocxeM DD11-DD14 gng HenocpeAcTBeHHOro ynpasneHus pene YKK.
#A1-DD1, #A2-DD1, #A3-DD1, #A4-DD1 (KP15331P22) - BoCbMMpaspsHble perncrpbl €
napasiieNibHOM 3arpy3Koi, NPMHUMAKT U TPAHCAMPYIOT B cTOpoHy DD9 curHanbel gatunkos YKK.
DU1,VT1,VT2 - cOCTaBnAOT fAaTYMKM TOKOB YTEUKM B CNAPEHHbIX JIMHUSAX.

#A-VT1, #A-VD1, #A-VD2 - KOMNOHEHTbI AaTUMKA KOHTPOSS UCNPaBHOCTU NpeaoxpaHuTenen
rnepenositoCoOBKMU.

9.1.2. Bce YKK, pacnonoxeHHble B Moayne, pa3butbl Ha veTbipe rpynnbl (No veTbipe YKK B
KaXkgaon) n kaxkgas rpynna obcnyxmeaetcs ABYMS MUKPOCXEMaMMU.

MepBas rpynna YKK (#A14+B1, #A1+B2, #A1+B3, #A1+B4) ynpaBnseTcs C NMOMOLLbIO
Mmkpocxembl DD11 (ynpasneHue pene), n #A1-DD1 (4teHue gatumnkos yeTbipex YKK nepsoi
rpynnbl). Btopas rpynna YKK (#A2+B1, #A2+B2, #A2+B3, #A2+B4) ynpaBnseTcs C NOMOLLbLO
Mukpocxembl DD12 (ynpaBneHue pene), n #A2-DD1 (4TteHne gatumkoB yeTbipex YKK BTOpO#
rpynnbl). Tpetba rpynna YKK (#A3+B1, #A3+B2, #A3+B3, #A3+B4) ynpaBnseTcs C NOMOLLbIO
Mukpocxembl DD13 (ynpasneHue pene), n #A3-DD1 (uTeHue aatunkos deTbipex YKK TpeTbein
rpynnbl). YetBeptasa rpynna YKK (#A4+B1, #A4+B2, #A4+B3, #A4+B4) ynpasnsaeTtcs c
noMowbio MMkpocxembl DD14 (ynpasneHue pene), n #A4-DD1 (4TeHne aaTtuynkoB yeTbipex YKK
yeTBepTOoM rpynnbl). B oTAenbHylo rpynny BblAeneHbl AaTYMKN HANUYNA TOKOB YTEUKM CNapeHHOoM
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JIVHUN, AaTYMKKN UCMPABHOCTM NpeaoXpaHUTenen nepenoitocoBkM (ANa UX YTEHUS), a Takxe
BOCEMb CBETOANOA0B, CAYXaLlUMX ANs MHaMKaumm coctosaHusa moayns CAK.

3a oanH umkn obmeHa ¢ mogynem CAK obcnyxuBaercs ogHa rpynna.

NTak, oanH ceaHc obMeHa ¢ moayneMm CAK cocTouT M3 YeTbipex UMKIIOB ANS YrpaBJeHUs BCEMU
YKK Moaynsi, ogHOro umksia onpoca BCeEX AAaTYMKOB COCTOSIHUS MOAYNS U yNpaB/eHns MHAMKaunemn
a TakKXXe O4HOro KOHTPOJIbHOIo LUMKa AN NpoBepKkM KaHana obMeHa ¢ moaynem.

9.1.3. HasHauyeHue nnuHUM obmeHa.
Nnunm DI1-DI3 (cm cxemy moayna CAK) cnyxaT ana nocnepoBaTtefibHOM nepepadun 6arita
ynpasnenusa B moaynb CAK. Jinnnm DO1-DO3 cnyxaT ang nocnenoBatesibHON nepegayn 6anta
AaHHbIX 13 Mmoaynsa CAK B DBM.
JInHnmn STR1-STR3 cnyxaTt Ana TakTMpoBaHUA caBUra AaHHbiX No anHuam DI1-DI3 n DO1-DO3. C
MOCTYNJ/IEHMEM Kaxaoro uMnysibca no AmHuaM STR1-STR3 gaHHble HA YKa3aHHbIX Bbllle JIMHUSX
nepecbsIKM AaHHbIX CABUraloTCcsa Ha 0AMH paspsa.
JInHmn GOT1-GOT3 ynpaBnstoT napaanesbHOM 3arpy3Kon AaHHbIX B CABUIoBbin pernctp DD9 ans
MX AanbHeNWwen nepecbisikin no nmHnsam DO1-DO3.
JlnHna OE pa3spewaet mogynto CAK "oTknmkaTtbca" Ha nepeyncneHHble Bbille CUrHaslbl.
MockonbKy BCe curHanbl obMeHa TpOeKpaTHO pPa3MHOXEHbI U eC/IN y4eCTb, UTO Kaxaas Tporka
nornyecku npeacrasnseT coboi Bcero b OAMH CUTHAM, NMPU ONMUCAaHMN Ha KaXKAYH TaKyto
TpoWKy byaem ccbilaTbCsl, Kak Ha 0AMH curHan. Tak, Tponka STR1-STR3 (cM cxemy) byaeTt
YyNOMUHATbCSA KakK oauH curHan STR, Tponka GOT1-GOT3 - kak oauH curHan GOT u T.4.

9.1.4. CeaHc obMeHa c moaynem CAK. Mpu onucaHmm obmeHa c Moaynem byaeTt NpuHSTO,
yTo curHan Bblbopa moayns, Ha cxeme moayns CAK obo3HaueHHbIn kak OE, akTUBEH, T.€. UMeeT
HyNeBol ypoBeHb. Npu 3ToM 6ydepHble aneMeHTbl MUKpocxeM DD1-DD3 HaxoaaTca B aKTUBHOM
COCTOSIHMKM U BCe nnHum obmeHa moaynsa CAK normyeckn npucoegmHeHbl K WmHe obMeHa w
yrnpasreHuns cucteMbl. byaeM cuntaTb Takxke, UTO Ha JIMHUAX OBMeHa OTCYTCTBYHOT
HEUCMPaBHOCTMW.

PazbneHune ceaHca obMeHa Ha UMKJ/Ibl MOKa3aHOo B MpuaoXeHunn 8. epBbIM LUKIOM CeaHca
SIBNSIETCS UMK NpOBEPKM KaHana obMeHa. Ecnm kaHan obmeHa nNpu3HaH UCMpaBHbIM, TO B
cnepytoweM - 06CnyxmnBaeTcsa MHAMKAUNS MOAYS M OMPALIMBAOTCS KOHTPOJIbHbIE AATUMKM
moaynsa. CobctBeHHO ynpasneHue YKK nponsBognTtcsa B NoCAeAHMX YeTbIpeX LMKNax ceaHca.

9.1.5. Uwukn npoBepku KaHana obmeHa c moaynem CAK. LlMkn npoBepku KaHana
3aKJ/II04aeTCcs B KOMbLEBOM NPOABMXXEHMN KOHTPOSbHOIO 6anTa Yyepes Becb TpakT obmeHa,
BKJIIOUatoLLlero B cebs Bce 6ydepHble MUKPOCXEMbl, MaXXOPUTapPHbIN 3/1EMEHT, BCE CABUIOBbIE
perucTpbl U COCTOUT M3 crieayrowmx das:

1. NMocnepoBaTenbHas 3arpyska KOHTpPosbHOro 6anta no nuHmmn DI B pernctp DD5.
TakTupoBaHue 3arpysku - curHasaom STR.

2. Mepe3arpy3ska KoHTponbHoro 6arta ns DD5 B pernctp DD6 (nocnegosaTesibHbIN BbIX0OA,
pernctpa DD5 - BbiBOA 17 noaknodeH KO BXOAY NMocnenoBaTenbHOM 3arpy3ku perncrpa DD6 -
BbiBOA 11).

TakTnpoBaHue - curHasnom STR.

3. JanbHeliwee NpoaBMXeHMe KOHTponbHoro 6anta n3 peructpa DD6 B peructp DD9
(nocnepoBaTenbHbIN Bbixog DD6 - BbiBOA4 17 NOAKOUYEH KO BXOA4Y NOCNEA0BaTENIbHOM 3arpy3Ku
DD9 - BbiBOA 10).

4. B nocneaHemn, yetsepTon dase KOHTPOJIbHOMO UMK TecToBbin 6aiiT n3 DD9
nocnegoBaTesibHO NOCTynaeT Ha anHum DO u npnHuMaeTca DBM. TakTupoBaHue caBura Takxe
npomsBoanTcsa curHanom STR.

9.1.6. Uwukn ynpasBneHus nHamKauuem n 4YTeHuUs KOHTPOJbHbIX gatumkoB moayns CAK.
CocTouT 13 cnegytowmnx ¢as:

1. B nepBoii dasze unkna B pernctp DD5 ¢ nuHum DI nocnenoBaTenbHO 3arpyxaetca 6ant
Aewmndpaumm € WecTHaauaTMpmyHbiM 3HavyeHmeMm FEh. TakTupoBaHue npoussoamTcs curHanom STR.

2. Bo BTOopon da3ze 6ant gewndpaumm neperpyxaertca B pernctp DD6, a Ha ero mecTo, T.e.
B DD5, 3arpyxaetcsa 6anT ynpasneHusl, coaepxalinii MHpopMaumo 0 TOM, Kakoli U3 CBETOANOA0B
nHAMKauum HeobxoanMo 3axeub. CBeTslwemMycs ceeToanoay cooresetcTeyeT fior 0. CooTBeTcTBUME
pa3psgoB 6anTa ynpaBneHus ceetoanogam cnegytouwee:
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PA3PAL CBETOAMNOA
DO VD6
D1 VD7
D2 VD8
D3 VD9
D4 VD10
D5 VD11
D6 VD12
D7 VD13

3. B Tpetben dazse ymkna Ha nnHuUmM GOT BbipabaTbiBaeTCs KOPOTKUN UMMYSIbC C YPOBHEM
JlorM4yeckoro Hyns. Jlormyeckmii Honb, NocTynas yepes asieMeHT DD8.1 Ha BbIBOA 2 MUKPOCXEMbI
DD6, pa3spelwaet 6ydepHbIM anemMeHTaM pernctpa DD6 BblgaTb Ha CBOW JIMHUM CBOE COAEPXKMMOE,
3arpy>xeHHoe B npegbiaywen dase. Nockonbky B Hero 6bia 3arpyxeH 6ant gewndpaunn FEh, To
Ha ero BbIXOAHOM NMHUM MNaglwero paspsaa (BbiBog 7) NOSABUTCS HYNEeBOW ypoBeHb. [py 3TOM Ha
JIMHUSX OCTasIbHbIX Pa3psaoB COXPaHUTCS eAMHUYHbBIN YPOBEHb, KOTOPbI paHee co3aaBasics 3a
cueT "noaTarueatowmx” pesncropos R12-R16. Honb ¢ BbiBoga 7 DD6 nocTynaeT Ha ynpasnsowme
BxoAabl 1 n 11 perncrtpa DD7, B CBA3K C YeM B 3TOM perncrpe, Bo-nepsbiX, 3aNOMUHAKOTCA CUrHanNbI
AATUYMKOB NpefoxXpaHuUTeNnen n AaTYMKOB TOKOB YTEUKM, NOCTynarLwme Ha BXoAbl napansienbHon
3arpy3Kun perncrpa, BO-BTOPbIX - 3T CMIHas bl MOCTYNaKT C BbIXxoAa perncrpa no anHusam DAT1-
DAT6 Ha Bxoabl NapanaesbHON 3arpy3ku caBmnrosoro pernctpa DD9. B 310 BpeMs Ha
ynpasnswouwem sxoge 1 DD9 npucyTcTByeT Normyeckmnin Homb (ToT xe curHan GOT), nosatomy
noctynmelwmne rno nMHmaMm DAT1-DAT6 gaHHble 3arpyxatoTtca B DD9. B 3To BpeMs Ha BXoAbl
napasanensHon 3arpy3km pernctpa DD10, ynpasnswouwero cBeToanogamMmn nHAMKaunum, no ANHUSM
U1-U8 n3 peructpa DD5 (ero BbixogHble 6ydepa NOCTOSAHHO OTKPbITbI) nogaeTtcs 6anT
yrnpasneHus, onpeaensiowmin cCocTosiHue CBETOAMOA0B COrflacHO NpUBEAEHHONM Bbllwe Tabnuue.

B MoMeHT nepexoga curHana GOT B eanMHMYHOE COCTOsiHME BbiXoAaHble 6ydepa DD6 3akpbiBatoTcH,
YyeM BOCCTaHaB/IMBAETCS €AMHWUYHbINA YpoBeHb Ha BbiBoge 7 DD6. MNepexon K eANHUYHOMY YPOBHIO
Ha 3TOM BbIBOAE BbI3bIBAET 3arpy3ky 6anTta ynpaBiieHUs BO BHYTpEeHHME 3allenkmn perncrtpa DD10,
M OH NOCTyrnaeT Ha ceeToamoabl. Cogepxumnmoe permctpa DD10 octaeTcqd HEM3MEHHbIM A0
cnepymwoulero ceaHca obMeHa ¢ 3TUM MOAY/EM.

4. YeTBepTas, 3aknunTenbHas dasa uMkna, CoBMeLleHa C nepBoi ¢a3on creayrolero
umkna obmeHa - ¢ nepson rpynnoi YKK. Mpu atom B pernctp DD5 3arpyxaetcsa 6ant
aewndpaumm co 3HavyeHnem FDh. 3arpyska, kak 06bI4HO, CONMPOBOXAAETCS TaKTOBOW cepuen n3
BOCbMW UMMYNbCOB NO NMHMK STR, kKoTopasa "BbiTankmeaeT" 6aliT U3 paHee 3arpy»eHHoro DD9.
TakuM o6pa3oMm, cUrHasabl 4atumkoB coctosHms moaynsa CAK no nuHmu DO B nocneaoBaTeNbHOM
BMae nepeparoTcd Ha DBM.

9.1.7. Uwukn ynpaBneHus nepsoi rpynnon YKK.
CocTtouTt n3 cnegyowmnx das:

1. NepBas dasza unkia cCoBMeLLEHa C nocneaHen ha3on npeablayLiero, B TE4EHNE KOTOPOW
Ha 2BM nepecbinancsa 6ant ganHbix u3 moaynsa CAK (cm Bbiwe). OgHOBpPEMEHHO C 3TUM bbina
npomseeaeHa u 3arpyska 6avta gewmndpaunm ana 1-i rpynnel YKK B peructp DD5.

2. Bo BTOpOM uuMKke Npom3BoanTcs nepesarpyska 6anta gewndpaumm ns DD5 B DD6, a Ha
ero mecto B DD5 noctynaet 6anTt ynpasneHnus pene YKK 1-i1 rpynnel. [pn 3TOM nogpasyMmeBaeTcs,
YTO eANHNYHOE 3HadeHne paspsiga 3Toro 6ariTa BbI3OBET BK/IKOUEHWE COOTBETCTBYIOLWErO eMy pere.

CooTtBeTcTBME pa3panos H6arita ynpasneHus pene 1-i rpynnel YKK cnepytoutee:

PA3PA PEJIE
DO #A1+B1-K1
D1 #A1+B1-K2
D2 #A1+B2-K1
D3 #A1+B2-K2
D4 #A1+B3-K1
D5 #A1+B3-K2
D6 #A1+B4-K1
D7 #A1+B4-K2
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3. B TpeTben daze umkna Ha amHun GOT BblpabaTbiBAaE€TCS KOPOTKUN MMMYNbC C YPOBHEM
JNIOrMyecKkoro Hyns. Jlormyecknii HoMb, MocTynas Yepe3 anemMeHT DD8.1 Ha BbIBOA, 2 MUKPOCXEMbI
DD6, paspelwaetT 6ydepHbIM aneMeHTaM pernctpa DD6 BbigaTb Ha CBOWU JIMHUKN CBOE COAEPXKMMOE,
3arpyxeHHoe B npeabiaylien gase. Nockonbky B Hero 6bin 3arpyxeH 6ant gewndgpaunm FDh, TO
Ha ero BbIXxoAHOW nNuHuKM pa3spsaga D1 (BbiBog 13) NosIBUTCHA HYNIEBOW ypoOBeHb. Homb € BbiBOAa 13
DD6 no nnHmu UP1 noctynaet Ha ynpasnswowme exoabl 1 n 11 pernctpa #A1-DD1, Ha BXoAbl
napansenbHON 3arpy3ku KOTOporo nogaHbl curHanbl gatumkos 1-i rpynnbel YKK (#A1+B1, A1+B2,
#A1+B3, #A14+B4). OTOT HOMb, BO-NEPBbIX, BbI3bIBAET 3aNNUCb CUITHANOB YNOMSHYTbIX A4aTYMKOB B
perucTp, Bo-BTOPbIX - 3TU CUrHanNbl NOCTYNaKT C BbIxoAa perucrtpa no nnHuam DAT1-DATS8 Ha
BXOAbl NMapaiyieNnsHOM 3arpy3ku caBmrosoro pernctpa DD9. B 310 BpeMs Ha ynpaBasoweM BXxoae
1 DD9 npucyTcTBYET fiormvyecknin Honb (ToT e curHan GOT), N03TOMY NOCTYNMBLUME MO JANHUAM
DAT1- DAT8 paHHble 3arpyxatotcs B DD9 ang ganbHenwen nepecblnikm ero 8 OBM. B 310 Bpems
Ha BXOAbl NapannenbHon 3arpy3ku permcrtpa DD11, ynpasnstouwero pene 1-i1 rpynnel YKK, no
nnHmam U1-U8 u3 peructpa DD5 nogaetcsa 6anT ynpasneHusi, onpeaenswoowuni byayuiee
COCTOSIHWE pene COornacHo npueeaeHHoON Bobilwe Tabnuue. B MOMeHT nepexoaa curHana OT B
eAVHNYHOoEe cocTosiHME BbixoaHble 6ydepa DD6 3akpbiBaloTCs, YEM BOCCTaHaBAMBAETCS
eANHNYHbI YpoBeHb Ha BbiBoge 13 DD6. MNMepexoa K eAMHNYHOMY YPOBHIO Ha 3TOM BbiBOAE
BbI3bIBaET 3arpy3ky 6anta ynpasnenus B permctp DD11, n oH 4yepe3 6ydepHble MUKPOCXEMBI
155JTH3 ynpaBnseTt coctosiHmeM pene csoen rpynnbl. Cogepxxnmoe perncrpa DD11 ocraeTtcs
HEM3MEHHbIM A0 cneaylouwero ceaHca obMeHa C 3TUM MOAY/EM.

4. YeTBepTas, 3aknounTenbHas dasa umkia, CoBMeLleHa C nepBol ga3on cneayrowero
umkna obMeHa - co BTopon rpynnoin YKK.

Mpu aToM B peructp DD5 3arpyxxaetcsa 6ant gewndpaumnm co 3HadeHuem FBh. 3arpyska,
Kak 06bl4HO, COMPOBOXAAETCHA TAaKTOBOM CEpMEN U3 BOCbMU UMMYJbCOB Mo NnHUM STR, kKoTopas
"BbiTankmBaeT" 6alT N3 paHee 3arpyxeHHoro DD9. Takum obpa3om, curHanbl AaT4ynkoB 1-i
rpynnel YKK moayns CAK no nuHum DO B nocnegosaTenbHOM BUAE NepenatoTcs Ha DBM.

9.1.8. Uwuknbl ynpaBneHusa octanbHbIMK rpynnamm YKK.
OHWN HMYEM HEe OT/INYAIOTCS OT UMKIa ynpasiaeHuns 1-i rpynnon, 3a TeM UCKIIOYEHUEM, YTO
MMEeKTCS OT/IMYNSA B 3HadeHusax 6alita gewndpauymn. B npuBeneHHON HMXe Tabnuue NnokasaHbl
3Ha4deHus 6alnTa gewndpaunmn, a TakxKe NnepeymncaeHbl permcTpbl, yyacTteytouwme B obMeHe ¢
KaXxaon u3 rpynn.

pynna Bant Pernctp uteHus Perunctp ynpasneHus
Aewndpaumm AaTUYMKOB rpynnsbl pene rpynnsl
1 FDh #A1-DD1 DD11
2 FBh #A2-DD1 DD12
3 F7h #A3-DD1 DD13
4 Efh #A4-DD1 DD14

9.1.9. YKK. (onucaHue npuHumna paboTbl cM B pa3gene 6).
Ero cxemy paccMoTpum Ha npuMmepe 1-ro YKK - #A1+B1. KOMNOHeHTLI, ero coctasnsitolme:
Pene #A1+B1-K1 (P2C-80) - nogkntoyaeT cnapeHHyto aboHEHTCKY IMHUIO M0 K yCTPOMUCTBY
nepenontocosku YN, nnbéo K ogHOMY M3 aboHeHTCKMX kKoMnnekToB ATC, BbiI6paHHbIX C MOMOLLbIO
pene #A1+B1-K2. Pene #A1+B1-K2 (P2C-80) - BbibupaeTt oanH n3 AK, nogkntoueHHbix K YKK.
OnTtonapa #A1+B1-DU1 (AOT101) - oaHa ee nonosuHa BxoauTt B AABHA (DU1.1), BTOpas - 8 ABHB
(DU1.2). OnTtonapa #A1+B1-DU2 (AOT101) - ogHa ee nonoBuHa BxoamT B [LUTA (DU2.1), BTOpas
- B AWTBE (DU2.2). TpaH3uctop VT1 (KT853A) - Bxoant B ALUTA. TpaH3uctop VT2 (KT853A) -
BxoauT B ALLUTH.

9.1.9.1. ABHA (OABHB).
PaboTy gaTtumka BbI3bIBHOMO HaMpsiXXeHUsi pacCMOTpMM Ha npumepe ALLUTA. Bbi3biBHOE
Hanpsi>XeHne, NocTynatuwee Ha KOHTakTbl A2,B1l pasbema X2.2, nepmoanyeckn rnepesapsixaert
koHaeHcaTop Al+B1-C1 no uenwu:
1. X2.2.A2 - gnop #A1+B1-VDS5 - pe3uctop #A1+B1-R4 - KoHaeHcaTop
#A1+B1-C1 - X2.2.B1 (ana ogHoOM NONyBOSIHbI)
2. X2.2.B1 - koHpeHcaTop #A1+B1-C1 - pe3snctop #A1+B1-R4 -
avoa-usnyyaTens onTtonapbl #A1+B1-DU1.1 - X2.2.A2 (ana Apyrow nosnysosiHbI)
Tok uenu 2 BbI3bIBAET OTNUpPAHMeE ONTOTpaH3ucTopa ontonapbl #A1+B1-DU1.1 1, Kak cneacteue,
Ha nnHMK A.DAT1 nosiBNsieTca NyabCUPYHOLWNIA C YAaCTOTON BbI3bIBHOIMO HanpsXXeHus HOMb.
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9.1.9.2. AWITA (AWUTB).
PaboTy gatumka wnendHOro Toka pacCMOTpUM Ha npumepe OLUTA.
Cnyyan 1 - yepe3 ALUTA npoTeKkaeT TOK B Hanpas/sieHnn oT pasbema X2.2.C1 (Ttok b, cm pasgen 6).
B 3TOM cnyyae Tok npoTekaeT oT Kossiektopa #A1+B1-VT1 K ero aMutTepy 4yepes BHYTPEHHUN AMo4
TpaH3ucTopa, 06yCOBAEHHbI TEXHOIOTMEN €ro U3roTOoBJIeHMS. HanpsiXXeHne Mexay KOAIeKTOpoM U
SMUTTEPOM 3TOr0 TpaH3nctopa npuMepHo 0.7B, OHO Xe npukKnagbiBaeTcs K AMo4AY-U3nydaTento
ontonapbl #A1+B1-DU2.1 n cMeLwiaeT ero B 06paTtHOM HanpasneHun - (poToTpaH3nCTOp 3akpbIT. Ha
nvHun A.DAT1 - +5B.
Cnyuan 2 - yepes [LUTA npoTekaeT TOK B MPOTMBOMOJIOXHOM - paboyeM - HanpasneHun. [ns
3TOro C/iyyas UMEKT MeCTO [Ba MOPOroBbiX 3HAYEHUS TOKA: HUXE MnepBoro - nopora
YYBCTBUTENIBHOCTU - AATUYMK Ha TOK He pearupyeT, 6o/blue nepBoro, HO MeHbLle BTOPOro - nopora
rapaHTUPOBAHHOIO BbiXxOAa Ha pabouni pexmm - 30Ha HeyBepeHHOro npuema. lMNepsbi nopor
onpepensieTca peamctopom #A1+B1-R7, BToponi - pesuctopom #A1+B1-R8. [lMpeanonoxum, 4to
yepes [LUTA npoTekaeT TOK HUXKe nopora YyBCTBUTENbHOCTU. [1pu 3TOM OH NpakTU4ecKku BeCb
npoTekaeT Yepes pe3nctop #A1+B1-R7. Hanpsi>xxeHue, co3gaBaeMoe 3TUM TOKOM Ha pe3ncrtope
#A1+B1-R7, no4Tn BCe NPUKIAAbIBAETCS K LernsaM KosnekTopa n aMmmtTepa TpaHsncTopa #A1+B1-
VT1. ODTo Hanps)KeHue co3haeT O4YeHb HEe3HAYUTENbHbINA TOK Yepe3 AMoa-u3nydyatenb onTonapbl
#A1+B1-DU2.1, nockonbKy 3TOT ANOA4 HaXoAUTCS Ha CaMOM Ha4dasbHOM y4dacTke cBoen BAX.
DTOro He3Ha4YnTEeNbLHOro TOKa, KOTOPbIA BECb NpoTeKkaeT yepe3 pesmctop #A1+B1-R8,
He[OoCTaTOYHO A8 OTNUMPaHUA ONMTOTpaH3ncTopa - Ha NnHuK A.DAT1 - +5B. C yBenuueHuem Toka,
npoTekatuwero yepes ALTA, HanpsixeHne Ha pe3nctope #A1+B1-R7 yBennumBaeTcs HaACTO/bKO,
uyTO AMoA-msnydatesnb ontonapbl #A1+B1-DU2.1 oTKpbIBAeTCs, U Yepes3 Hero n pesncTop
#A1+B1-R8 HauMHaeT NpoTeKkaTb TOK, KOTOPbIN yXXe MOXET OTKPbITb ONTOTPaH3ncTop. Ecnm Takoe
cnyumTcsa, Ha AMHun A.DAT1 nosasBuTtca HyneBow ypoBeHb. O4HAKO 3TOro ToKa elle HeaAoCTaTOuHo,
yTOo6bl BO-NEPBbLIX, rAPAHTMPOBAHHO OTKPbITb ONTOTPAH3UCTOP, @ BO-BTOPbIX - CO34aTb Ha
pe3nctope #A1+B1-R8 HanpsaxeHue, goCTaToOYHOE A9 OTNMpaHusa nepexoga 6asa-amutrep
TpaH3ncTopa #A1+B1-VT1. [Noka 3TOT TpaH3UCTOp He oTKpbIT, ALUTA He rapaHTUpyeT CBOMUX
napameTpoB. Ecnmn goctnub BTOPOro nopora, oTkpoeTcs TpaH3ncTtop #A1+B1-VT1 n BbIngeT B
AKTUBHbIN peXnM. ITO CobbiTMe NpuBeaeT K TOMy, YTO AMHaMMUYECKOoe CONpOoTMBeHWe AaTumKa
O4YeHb pe3KO YMeHbLUUTCS - criefoBaTeslbHO Ha AaTyMKe YMeHbLlUaTcs NoTepu NoSIe3HOro pevyesoro
curHana. Npu npeBblWEeHUN BTOPOro Nopora BCe napaMeTpbl AaTYMKa rapaHTUpOBaHbl - Ha IMHUK
A.DAT1 npucyTCTBYET N0rM4yecKknin Homb. TpaH3uctop #A1l+B1-VT1 nmeet ABOMHOE Ha3HA4YeHMe -
BO-NepBbIX, OH obecneuymBaeT Masnble NoTepun curHana Ha ALUTA, BO-BTOpbIX - 3allULIAET ANOA-
nsnydyarteno ontonapbl #A1+B1-DU2.1 oT neperpysku - cam TpaH3UCTOP KPaTKOBPEMEHHO
Bblaep>xunBaeT TOK 8A. 3HaueHMe NepBoOro Nopora CocTtaBnsieT npmmepHo 3-5MA, BToporo - 10-
12MA.

9.1.10. [aTuymMKu TOKOB YTE€YKM CNapPEeHHbIX JINHUNA.
BbIMONHEHbI Ha 3/1eMeHTax:
ontonapa DU1.1 (AOT101) - BXoAUT B AaT4YMK TOKa yTe4yku no nposogy "a" CAJl;
TpaH3uctop VT1 (KT853A) - BXOAUT B TOT Xe AaTuuK;
ontonapa DU1.2 (AOT101) - BXoAUT B AaT4MK TOKa yTeuyku no nposogy "b" CAJl;
TpaH3uctop VT2 (KT853A) - BXOoAUT B TOT Xe gaTtumk nposoga "b";
Oba paTumka NOCTPOEHbI NO TAKOW XXe CXEME, YTO M onucaHHbIN Bbiwe ALUTA, HO umeeT 6onee
BbICOKYI0 YyBCTBUTENLHOCTb - MOPOr nx cpabaTbiBaHUs Ha ypoBHe 2-3MA. BbIXOAHOM CUrHan
AaTtyduka nposoga "a" CAJl - ZA, nposoga "b" - ZB.

9.1.11. lMpenoxpaHuTenu NepernositoCOBKN U AAaTYNKN UX UCMPABHOCTH.
Ha kaxayto n3 yetbipex nMerwmnxcs B mogyne CAK rpynn YKK (cm n.9.1.2, a Takxe pa3gen 6)
HanpshkeHne NepenosiloCOBKN NOAAETCH MO OTAENbHOW LEenu, COCTOosILLEN N3 ABYX
TOKOOrpaHMUnTeNbHbIX PEe3UCTOPOB M ABYX NpeAoxpaHuTenein. Hanpumep, a4na nepeow rpynnbl
YKK o710 #A1-R4, #A1-R5, #A1-XF1.1 n #A1-XF1.2. MNpepoxpaHutenun cayxaT An4a 3awmtbl Y1
OT neperpysok npu nonagaHnm B CAJ1 NOCTOPOHHMX HANPsSXXeHUN. [18 KOHTPOSSt MCNPAaBHOCTHU
npesoxpaHnTenen cry>aT COOTBETCTBYOWME AaTUuMKN. B Mmoayne nx yetbipe - No Ymcay rpynn
YKK. PaccMoTpuM, Kak paboTaeT oamMH M3 HUX - AaTUYMK, 06CYy>XUBAIOLWMA NepBYIO rpynny.
[aTumMK COCTOUT 13 CneayowWnx 3N1eMEeHTOB: TpaH3uctopa #A1-VT1 (KT3102A); avonos #A1-VD1,
#A1-VD2. TMpeanonoxum, yto Y BblgaeT Ha nposoa SPP1 nntoc 6aTtapen, a Ha nposoa SPP2 -
MUHyC (cM cxemy moaynst CAK). Ecnu npepoxpaHutenun ucnpaeHbl, To Ha katoae #A1-VD1 6yner
MPUCYTCTBOBATb OTPpULATENbHOE Hanps>XeHne, KoTopoe 3aKpoeT TpaH3uctop #A1-VT1. Ha
BbIXo4e AaTymka - nmHum PR1 6yaeT npucyTtcreoBaTbh siornyeckas "1" (+5B). Ecnum
npenoxpaHuteno #A1-XF1.2 HencnpaseH, oTpuuaTenbHOe Hanpsi)XeHne Ha KaToge #A1-VD1 He
nosiBUTCS, N TpaH3auctop #A1-VT1 6yaeT oTKpbIT, nosyyas 6a30BbI TOK OT UCTOUYHUKA +5B yepes
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pesucTtop #A1-R2. Ha Bbixoae natumka - nposoae PR1 - nosaBUTCSA HyneBOn ypoBeHb. [pu cMeHe
nonsipHocTn mn3 YMI oTpuuatenoHoe HanpsXXeHne Ans 3anvpaHus TpaH3ucTopa gaTtduuka byaer
noctynaTtb yepes3 npegoxpaHutens #A1-XF1.1 n gnog #A1-VD2. MNpn HapyLlweHnn 3TON uenu
TPaH3MUCTOp BHOBb OTKPOETCA, co34aBas Ha iMHuUM PR1 Hanps)eHue Hyns.

9.2. MOAY/1b 2BM. MMpu onucaHum 6yayT MCNOMb30BaTbCs 0603HAUYEHUS INIEMEHTOB,
Lernenm n CUrHanoB, UCMONb30BaHHbIE HA CXeMax 3/1eKTPUYECKMX NPUHLMNNANBHBIX,
n3o06paxxeHHbIX B NpuioxeHusax 9a n 96.

9.2.1. Moaynb OBM BkntouaeT B cebs cnegyowme OCHOBHbIE Y3/1bl:
- cobcTBEeHHO ynpasnswowyo 9BM, noctpoeHHyto Ha 6a3e yHMBEpCaabHOro BOCbMMPaspsgHoOro
Mukponpoueccopa KP1858BM1, 2K O3Y - KP537PY10 u 8K M3Y - 573P®4;
- YCTPOMCTBO MepenotoCOBKN HaMps)XeHns ctaHumMoHHon 6aTtapeun YIIM, npeacrasnsiowee n3 cebs
ynpasnsieMbliii 0T 3BM MOCTOBOW yCUINTENb MOLLHOCTH;

9.2.2. Ynpasnsiouwas 2BM.
CxeMa snekTpuyeckas npuHuMnmanbHas nokasaHa B NpuaoxeHuu 9a.
HasHauyeHne aneMeHTOB DBM:!

-DD1.1-DD1.3 (KP1533J1H1) - TakTOBbIM reHepaTop, paboTalowmnin Ha yactote 8MIy;

-DD2 (KP1533WE7) - npegaenutenb YactoTbl 8MI'U. BbipabaTbiBaeT nepmogmyecknii curHan c
yacToToM criegoBaHus 2Mly, SBASOWMIACS OCHOBHOWM CUHXPOMNOCNEeA0BaTE/IbHOCTLIO AJ19 BCEWN
2BM;

-DD3-DD5 (KP1533UNE7) - Tanmep-dopMupoBaTesib CurHana npepoiBaHus LMY, cayxawmi
CUrHanoM K Havany obcnyxumsaHusa mogynen CAK. BoipabaTbiBaeT KOPOTKME MMMYbCbI C
NepUOANYHOCTbIO 2 MC;

-DD6 (KP1533UE7) - cTOpOXeBoOe YCTPOWNCTBO, cleasilee 3a HaJIMuYMEM KOHTPOJIbHOrO CMrHana
RDA (cM cxeMy) 1 ocyllecTBastoLwee annapaTHbIn c6poc BCero yCTpomcTea npmu ero
NCYEe3HOBEHWUM;

-DD7 (KP1533UE7) - dopmupoBaTtenb curHana WAIT LMY, BbIHYyXaatowee MMKPONpPOLLECCOp
YBEINYMBaATb NPOAOIKUTENBbHOCTb LMKIa obpalleHns K ynpaBisieMbiM UM YCTPOMCTBaM;

-DD8 (KP15331E7), DD9.1 (KP1533TM2), DD1.4 (KP1533J/1H1) - (popmmpoBaTenb curHana STR,
cTpobupytoLwero nocnegoBaTefibHbI CABUM AaHHbIX Npyn obmeHe ¢ mogynamn CAK (cm 0. 9.1.3);
-DD10 (KP1858BM1 nnn Z80CPU) - yHUBepcCasnbHbIA BOCbMUpPa3psaHbIA MMKPOMNPOLLECCOP;
-DD11 (KP537PY10) - mmkpocxema ctatmyeckoro O3Y ¢ Nnpon3Bo/bHOM BbIBOPKOM C OpraHu3aumnen
2K cnoB no 8 6uT. CnyXuT AN XpaHeHUs BCEX M3MEHSILWNXCA B npouecce paboTbl CUCTEMBI
OAHHbIX;

-DD13,DD14,DD16,DD17 (KP1533J1/11) - BXOAAT B aApecHbIn aewmndpaTtop 1 ciyxaT ans
yKa3aHusa yCTPOMCTBA, K KOTOPOMY NpoM3BOAMTCA obpalleHne co CTopoHbl LIMY;

-DD18 (KP15331P24) - caBMroBbIl perncTp, CAyXuT ana npueMa nocnegoBaTesbHbIX AaHHbIX U3
moaynen CAK;

-DD19 (KP1533W1P22) - cnyXuT AN YTEHUS AaTUYMKOB COCTOsHUA YIIM;

-DD20 (K573P®4 nnun 27c64) - MN3Y c YO ctnpaHmem n opraHmnsaumenn 8K cnos no 8 6ant.
CoaepXuT ynpaBnsowy nporpamMMy Ans MUKporpoueccopa U AaHHble, He N3MeHsEMbIE B
npouecce paboTbl CUCTEMBI;

-DD21 (KP1533UP23) - perncrp-3awenka, xpaHawun Homep moayns CAK, c KoTopbiM
NpON3BOAUTCS CeaHC o0bMeHa;

-DD22 (KP15331P9) - BOCbMMpa3psaaHbI COBUIOBbIA PErnCTp, CNYXUT AN OCYLLEeCTBeHuUs
rnocnenoBaTesibHOro cABUra AaHHbIX Npu ux rnepegade B moaynb CAK;

-DD23 (KP1533W1P23) - peructp-3awlenka, ynpasnseT ceetoamogamu VD7-VD14 ana nHamkaumm
TeKyLero COCTOAHUS CUCTEMbI;

-DD24 (KP1533UP23) - perncrp-3awenka, ynpasnsaet YII;

-DD12, DD25 (K555110) - pgewndpaTtopbl HoMepa Moaynsa CAK;

-DD26-DD28 (KP1533J1M8) - 6ydepHble yCTPONCTBA, M3oanpytowme BHyTpeHHne uenu 3BM ot
BHELWWHEN WWHbl 0bMeHa 1 ynpaBneHus;

-DD29 (KP1533/1J11) - BxoaaT B cxeMy ynpasneHus YMI, cnyxaT ans Toro, 4tobbl NCKIIOYNTD
oAHoBpeMeHHoe BKtoYeHne obonx naey mocrtosoro ycunutens YMI;

-DD30.1 (KP1533JI11) - dbopmupyeT curHan A ans BbikaoyeHnsa cxembl YN B cnydae, ecnn 2BM
Haxo4UTCs B pe3epse uan nNpu neperpyskax ycunmrtens YIMM;

-DD31 (KP1533UP22) - cnyXuT a4nsa uTeHms Knasuwl ynpasneHus 3BM;

-DD32 (KP1533U1P22) - cnyXuT Anst KOHTPOAbHOro YTeHus nnHunii obmena DI n DO;
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-DD33 (KP1533J1M3) - aneMeHT MaXKopuTapHOM JIOTUKKN, CIYXUT ANS UCNPaBAeHNs OANHOYHbIX
owmnbok npu npueme aaHHbiX oT moaynen CAK (noa owmnbkamm noHnMarTcs cbon mnm
MoBpEeXAEeHMNS B OAHOW U3 IMHUN nepeaadn faHHbIX);

-DD34 (KP1533UE7), DD30.2 (KP1533/111), DD37.1 (KP1533TM2) - BX0oAsT B y3en
rMepeksItoYeHUS Ha pe3epB; ynpasnstoT 6ydepHbiMM MuKpocxeMamu DD26-DD28, a Takxke
MEXaHU3MOM nepefayun yrnpasneHus;

-DD37.2 (KP1533TM2), DD15.4, DD15.5 - cny>XuT Ans NoAKOUYEHNS U OTKTIOYEHUS BbIXOAHbIX
uenen YMNM k obwnm uenam SPP1 n SPP2.

9.2.3. PacnpepeneHune agpecHoro npocrpaHcTea 2BM.
MpuMmeHeHHbIN B DBM CAKC mmnkponpoueccop KP1858BM1 (nnn Z80 dupmbl Zilog)
No3BOSISIeT HeMocpeacTBeHHO obpawaTtbcs K 64K agpecHoro NpocTpaHCcTBa NaMAaTU U K TaKOMY Xe
KO/IMYECTBY YCTPOWCTB BBOAA/BbIBOAA.

AnpecHoe NpoCTpaHCTBO namMaTn DBM pacnpeaeneHo cneayowmm ob6pasom:

0000-1FFFH : obnactb MN3Y nporpamm (DD20);
2000-27FFH : obnactb O3Y paHHbix (DD11);

Ons ycTtponcTs BBoAa/BbiBoAa DBM aewmndpupyotca cneayrlime agpeca:
(ans gewmndpaummn McNonb3yeTcs TONbKO MNaawunin 6anT agpeca)

ODFH : no aToMy agpecy 4unTaeTcs COCTOsiHUE NIMHWIA Nepefayn gaHHbiXx n3 DD32;
OEFH : no aToMmy agpecy umnTtaeTtcs coctosHue YIMIM n3 DD19;

OF7H : npu 4TeHun aToro agpeca sbipabaTbiBaercsa curHan GOT;
3anucbio Mo 3TOMYy aapecy NpousBoamTca ynpasrieHue YII1;

OFDH : npw uTeHnu 3TOro agpeca Mukpornpoueccop nosay4daet u3 DD18 aaHHble, NONyYEHHbIe
oT moayna CAK; npu 3anucm no 3ToMy aapecy nNpov3BoAMTCS MHULMANN3auua nocnenoBaTenbHOM
nepegayn 6anta n3 DD22 B kaHan obMeHa ¢ moaynem ODBM, npuyem paspsabl agpeca A8-All npwm
3TOM onpeaensatoT HoMep moayns CAK, C KOTOpPbIM MPOU3BOANTCS CeaHC 0B6MeHa;

OFBH : uyteHuem aToro agpeca UMY nony4yaet nHdopMaumio 0 COCTOSSHUN KnaBuLl
ynpasneHns 2BM S2-S5; no aToMy Xe agpecy 3anucbto ynpasnsatTcs ceetogmoabl VD7-VD14;

OFEH : onepauuei yteHus 3Toro agpeca nNponsBoAMTCS MOAKIOUYEHNE BbIXOAHbLIX Lenen YT
K mogynsam CAK (cMm nmpunoxeHue 96 - cxeMy nepenositoCoBKK); onepaumnen 3anmcm no asTomy
aapecy npomsBoANTCSA NMPOrpaMMHbIN 0TKa3 IBM oT ynpasnenus moaynamm CAK v BbikOUEHME

6ydepos.

9.2.4. TlosicHeHUs K paboTe HeKOTOpbIX y35108 DBM.

9.2.4.1. lNepenaya n npuem nocnegoBaTesibHbIX AaHHbIX.
MpeanonoXxmm, 4To HeobxoaMMoO NPoOn3BeECTM LMK obMeHa aaHHbiMK ¢ 0-M Mmoaynem CAK (cm
pasgenbl 9.1.4 - 9.1.8). MNMycTb Npn 3TOM 3BM yxe nmeet foCTyn K wuHe obMeHa 1 ynpasneHuns -
curHan VYB.EVM nmeeT HynieBoM ypoBeHb, Mnkpocxembl DD26-DD28 BKIOYEHbI.

BaiT, npeHa3Ha4YeHHbIN AN NepecblKn, 3anNncbiBaeTcs Nno agpecy :

Paspan Anpeca 15 | 14 13 |1 12 | 11 10
3Ha4veHune 0 1 1 1 0 0

N
=
o

9187 |6[5][4]3
010

1(1[1]1)]1[0[1]1

3HadeHuns TeTpaabl A8-All ansa pa3nnyHbix HoMepoB Mogynen CAK :

Homep Moayns 0112|314 |5|6|7|8|9|10|11|12]| 13| 14| 15
3Ha4veHue TeTpajbl
(HEX) 0|1(2(3]4]|5]|6]7]|8|]9]|A B C D E F
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Ha pa3psabl agpeca A0-A7 pearnpyeT aapecHblii gewndpaTtop n BbipabatbiBaeT cnrHan WRA ¢
aKTUBHbIM HYJIEBbIM YPOBHEM. Bo3aeincTBnem 3Toro ypoBHS Ha BbiBog 1 DD22 B Hee npomn3BoanTCS
napannensHas 3arpyska 6anta, npegHasHa4yeHHoOro ans nepecolyikn. OAHOBPEMEHHO C 3TUM
cTapwuin 6anT agpeca 3arpyxaetcs B DD21 n pa3spsgbl A8-All noctynatoT Ha gewmndpaTopbl
moayns CAK DD12, DD25. Tak Kak 3TW pa3psabl Mbl YCIOBUNCb NPUPABHATb K HYJO, TO
@KTUBHbIN (HyN1eBON) ypoBeHb nosBnseTcs Ha nnHmmn VPO (3TOT curHan durypmpyeT B cxeme
moayns CAK nog HammeHoBaHueM OE, cM pasaen 9.1.3). Mo okOHYaHWKM Npouecca 3annucu curHan
WRA BO3BpallaeTcs B eAUHUYHOE COCTOSIHME M €ro NMoSIoXKMUTENbHbIN nepenaj 3anucbiBaeT B
anemeHT DD9.1 HoNb. Hyneeon ypoBeHb Ha BbiBoAe 14 cyeTumka DD8 paspeluaeT emy cuer
TakToBbIX MMNynbcoB CKL1, nocTynatwwmnx Ha BbiBoA 5. Ha BbiBOAE 3 NOSABASATCS MMMNY/bCbI C
yacToTon cnepgoBaHus 1MIy, U3 KOoTopbiX nHBepcmen ¢ nomowbtio DD1.4 nony4yaetcsa curHan STR.
DTOT CUMrHan CBOMM MOJIOXMUTENbHBIM NepenagoM HauMHaeT caBuratb 6anT aaHHbIX U3 DD22 yepes
ee BbIBOA 9 Ha nnHM0 DO n ogHOBpEMEHHO nopas3psaaHo BBoaAMT € nnHUKM DI nocnepoBaTesibHble
AaHHble B DD18, TakTupysa ee no BbiBoAy 12. [lo okoH4YaHuu 16-ro nmnynsca CLK1 Ha BbiBOAE
DD8 nosiBnsieTcs Hosb, KOTOPbIA BO34ENCTBYS Ha BXOA4 aCMHXPOHHOW YCTaHOBKM D-Tpurrepa
DD9.1 Bo3BpallaeT ero B ncxogHoe coctosHue. Ha BoiBoge 14 DD8 nosiBnsieTcs ypoBeHb
eANHULbI, KoTopas 0OHYNSIET CYUETUMK N YAEPXKUBAET €ro TaKOM COCTOSIHUWU A0 MOSABNEHUS
cnegywowero nmnynbca WRA. Ecnuv y4yecTb, 4To curHan STR 6bu1 nonyyeH geneHneM Ha 2 cMrHana
CLK1, To cTaHeT NOHATHbLIM, YTO 3a BECb UMK/ Ha NnHUM STR nosButca 8 nmnynbcos. Mo ux
OKOH4YaHuWM ByaeT nepenaH/npuUHAT BeCcb 6anT.

9.2.4.2. PaboTa cTopoXeBoro ycrtponcrtesa. Ha cueTHbI BXoa 5 cTtopoxeBoro cyetymka DD6
MoCcTynatT MMNYNbCbl npepbiBaHua LMY, cnegyowme ¢ nepnogmyHocTbio 2 Mc. MNMocKonbKy B
HOpManbHOM paboyeM pexumme DBM Ha KaxAablh Takon uMnynbc obs3aHa "oTknmnkatbcs”
HeCcKoNbkMMK nMnynbcamm RDA, nocnegHue, noctynas Ha Bxod 11 acMHXPOHHOM napanienbHOM
3arpy3ku cyetumnka, obHynseT ero, He gaBas ero coaepXvMmomy ysennumeaTbcsi. ObHyneHne
CYeTUMKa BbI3BaHO 3arpy3kon B Hero ¢ Bxogos 1,9,10,15 nornyeckoro Hyns. Ecnm no kakon-To
npuunHe mMmnynecobl RDA ncyesatoT, DD9 ¢ KaXabIM MNOSOXUTESbHBIM NepenagoMm UMnyabca
npepbiBaHMs yBeENNUMBAET CBOe coaepXnumoe Ha 1. Mo okoH4YaHun 16-ro nMnysbca Ha BbiBOAE 12
MUKpocxeMbl DD6 nossnsieTcss oTpuuaTesibHbIA MMNYAbC, KOTOpbIA Yepe3 anoa VD1 noctynaeT Ha
BX0J HadanbHOWM YCTaHOBKM MUKporpoLleccopa (ero BbiBog 26), BOCCTaHaBAMBas TeM CaMbiM
HOpManbHyto paboTty DBM.

9.2.4.3. MNepenaya ynpaBneHust Ha pe3epBHyto DBM. [llepepaua ynpaBneHuUs MOXeET 6biTb
npomsBegeHa HecKosibKnMmn cnocobamm - nporpaMMHoO, onepaunen 3anmcm nboro 6anta no
aapecy OFEH nnn annapaTHo, CHETOM Konu4yecTBa cpabaTbiBaHWUI CTOPOXEBOro YCTPOMUCTBA.
MepBbiii cnocob BbidbiBaeT Yepe3 DD30.2 acMHXPOHHYIO ycTaHoBKy B "1" DD37.1, BbixogHOM
curHan kotoporo VYB.EVM 3anupaeT Bce 6ydepHble Mmkpocxembl DD26-DD28, a curHan ¢ BbiBoAA
6 DD37.1, asnatowmnincs nueepcmen VYB.EVM, oTkntouaeT Bbixog Y ¢ noMoLwblo pene oT IMHUIA
SPP1 n SPP2 yepe3 DD30.1 - curHan A - DD37.2 (npun. 96) - DD15.4, DD15.5 - obMoTkM pene.
BTopoii cnocob - ecnn 4yepes 16 nmMnynbcos RES 2BM He cMOrna BOoCCTaHOBUTbL CBOKO paboTy
(curian GOT yCTOMUYMBO COXpaHSIeT eANHNYHbINA ypoBeHb), To DD34, oTcuutas 16 umnynbcos RES,
BblpabaTbiBaeT Ha BbiBOAE 12 KOPOTKMIA OTpuUaTENbHbIM MMNYNbC, KOTOpbIN nepebpocut DD37.1 B
NpoTUBONOJIOXHOE cocTossHme, VYB.EVM cTtaHeT eanHMYHbIM - DBM oTkntoyaetca. CurHan
VYB.EVM noctynaet Ha BTOpYyto DBM B KauecTtBe curHana Y2 (n HaobopoT) 1 yepes anemMeHT
BTOpoi DBM DD30.2 pa3peluaeT CTOpoxy pe3epBHoi IBM nepebpocutb ee anemMeHT DD37.1 B
Hynesoe cocTtosiHue. CurHan pesepsHoit OBM VYB.EVM npuHUMaeT HyneBoe 3Ha4YeHne - OHa
nony4yaer A4OCTyn K wnHe obMeHa n ynpasneHus. Ee curian VYB.EVM nocTtynaet Ha DBM,
OTAaBLUYIO el ynpaBneHue, B Buae curHana Y2 u uKCcupyeT ee B 3TOM COCTOSHUM. Ewe oanH
cnocob nepepayn ynpasneHUs - NPpMHYANTENbHbINA - OCYLLECTBASETCA Ha)aTUeM Ha Knasully
pe3epBHOM 3BM S6. MNpu 3TOM HU3KUIM YPOBEHb C IMHUK Y2 oTKAto4aeTcs oT Bxoga DD30.2 n Ha
BbiBoAe 4 DD37.1 nosBNAETCSA BbICOKWNIA YPOBEHb, NO3BOMSIOWMA CTOPOXY pe3epBHO DBM
nepebpocntb DD37.1 B HyneBoe coctosiHue. Kak Tonbko 3TO npounsonaeT, curHan VYB.EVM,
NOCTyNuB Ha paHee paboTasBwyo DBM, 3abnokupyet ee paboTy - nepexsaTt cocToanca. HaxaTtue
Ha S6 paboTtawwelt DBM He BNUSET Ha ee paboTy.

9.2.5. YCTpONCTBO NepenontoCOBKM HaNps)XeHNa CTaHUNMOHHONM baTapew.
YN npeacrasngaeT coboil MOCTOBOW YCUAUTENb MOLHOCTW, B AMAroHasb KOTOPOro BK/OYaeTcs
Harpy3ka - cnapeHHble aboHeHTckMe NMHUKN. OH COCTOUT U3 ABYX OAWMHAKOBLIX Mned. MNepsoe 13
HUX COCTOUT U3 3/IEMEHTOB:
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VT1,VT2 (KT817l), DU3 (AOT101) cocTaBnaoT AaTYMK BbIXOAHOIrO HaNps)XeHUs NepBoro ninevya;
VD20,VD23 (KUMMO01A) nHamumpytot coctossHme 1-ro nneda YMM;

VT3,VT4 (KT817I), DU4 (AOT101) coctaBnsoT AaT4MK TOKOBOW neperpy3ku nneva 1;

VT6,VT7 (KT825 n KT827) - MOLLHbIE BbIXOAHbIE TPAH3UCTOPbI C 6O/bLLINM YCUNIEHNEM MO TOKY;
VT5,VT8 (KT502 n KT503) orpaHnuymMBatoT TOK CMIOBbIX TPAH3MCTOPOB Ha 3a4aHHOM YPOBHE;
VT9,VT10 (KT816, KT817) ynpasnstoT 6a30BbIMU LleNsIMU CU10BbIX TPAH3MCTOPOB.

DneMeHTbl BTOPOro rnsjedya, BbINOAHAWME Te Xe PYyHKUNK:

VT11,VT12 (KT817rl), DU3 (AOT101) cocTaBnsoT AATUYMK BbIXOAHOIO HaNpsKeHUs BTOPOro njeva;
VD30,VD33 (KUMMO01A) nHamumpyroT coctosiHme 2-ro nneda YMnM;

VT13,VT14 (KT817l'), DU6 (AOT101) cocTtaBnsioT AaT4YMK TOKOBOW Meperpysku nneya;

VT16,VT17 (KT825 n KT827) - MOLLHbIE BbIXOAHbIE TPAH3UCTOPbI C 6OMbLLINM YCUNIEHNEM MO TOKY;
VT15,VT18 (KT502 n KT503) orpaHnumBaloT TOK CMIOBbIX TPAH3MCTOPOB Ha 3a4aHHOM YpPOBHE;
VT19,VT20 (KT816, KT817) ynpaBnsatoT 6a30BbIMWU LENsiMU CUNOBbIX TPAH3UCTOPOB.

9.2.5.1. YnpasneHnune Y.
YN ynpasnsetcsa oT 2BM uepes DD24, DD29 n nsonupytowme ontonapbl DU1, DU2. (cM cxemy
2BM). Mukpocxema DD29 gonyckaeT BCEro Tpu BO3MOXHbIX cocTossHua YIIT:

BbiBoa 6 DD24 | BbiBOoA 15 DD24 | BhiBoA 3 DD29 | BbiBOA 8 DD29 cocTosiHue Y
nor "1" nor "1" nor "1" nor "1" oba nneya
BbIKJ/THOYEHb

nor "0" nor "1" nor "0" nor "1" BkN VT6,VT17

nor "1" nor "0" nor "1" nor "0" Bkn VT7,VT16

nor "0" nor "0" nor "0" nor "1" Bkn VT6,VT17

B nepBOM cOCTOSIHMMK, KOraa Ha Bbixogax DD29.1 n DD29.4 npucyTcTByeT eanHuua, obe ontonapbl
DU1 n DU2 Bbik/ItoYEHbI. [103TOMY ynpaBnsowme TPaH3NCTOPbl 060MX Nied OCTarTCs
BbIK/TIOUEHHbLIMK, HE nony4das 6a30Bbili TOK. Kak creactBmne, oCTaloTcs 3anepTbiMU U BCE CUJI0BbIE
TpaH3UCTOpbl. ECIn cMrHanbl ynpasieHnsl COOTBETCTBYIOT BTOPOM CTpoke Tabnuubl, TO yepes
anoabl-nsnydyartenm ontonapbl DUL npoTeKaeT TOK, 3a CYET KOTOPOro OTKPbIBAOTCA ee
ONTOTPaH3UCTOPbI U 3akopaumsatoT uenn E1-K1 n E3-K3. Mpwn 3toM B uensax 6a3 V19 n VT20
rnosiBfsieTcs TOK, npotekas no uenun VD29 - R74 - E1-K1 - 6a3a VI9 u VD38 - R96 - E3-K3 - 6a3a
VT20 COOTBETCTBEHHO. YKa3aHHble€ TPAH3UCTOPblI OTKPbIBAIOTCS Yepe3 HUX HauMHaeT npoTekaTtb
ToK. Tok amuTTepa VT9 uvepe3 pesunctop R70 nocTtynaet B 6a3y VT6, oTkpbiBas ero. Cioga xe
rMocTynaeT ToK kosuiekTopa VT20, cyMMunpysicb € TOKOM amutTepa VT9. Yepe3 oTkpbITbin VT6 Ha
nposog SPP1 noctynaet nntoc 6atapen. B 6a3oBon uenn cnnoBoro TpaHauctopa VT17
CYMMUPYIOTCS TOK aMutTepa VT20, npoTekawLwmnn yepes pesmctop R93 n Tok konnektopa VT9.
Bnarogaps atum TokaM VT17 OTKpbIT 1 Yepe3 Hero Ha nposoa SPP2 noctynaet MuHyc 6aTtapew.
TpeTbs cTpoka Tabnuubl COOTBETCTBYET NPOTUBOMONIOXHOMY cocTosiHMio YIIM. B 3TOM cocTosiHum
3akopaumBaloTcs uenu E2-K2 n E4-K4. Tlpu atom B uensx 6a3 VT10 v VT19 nosiBnseTcs TOK,
npotekas no uenu VD28 - R74 - E2-K2 - 6a3a VT10 n VD39 - R96 - E4-K4 - 6aza VT19
COOTBETCTBEHHO. YKa3aHHble TPaH3MUCTOPbl OTKPbIBAKOTCA Yepe3 HUX HauMHaeT npoTekaTb TOK. TOK
amutTepa VT10 yepes pesnctop R71 nocrtynaet B 6a3y VT7, oTkpbiBas ero. Cioga e nocrynaer
TOK konnektopa VT19, cymMmmpysicb ¢ TOKOM amMmutTepa VT10. Yepes oTKpbIThin VT7 Ha NpoBoA
SPP1 noctynaeTt MMHyc 6aTtapeu. B 6a30Boi Lenu cunoBoro TpaHsauctopa VT16 cyMMUpyoTCa TOK
amuTTepa VT19, npotekatowmin yepes peamcrtop R92 n tok konnektopa VT10. bnarogaps 3tmm
TokaM VT16 oTKpbIT 1 Yepe3 Hero Ha npoeog SPP2 noctynaet nntoc 6atapen. YerBepTtas cTpoka
MOJSIHOCTLIO COOTBETCTBYET BTOpPOI 1 Ha SPP1 npucytcrteByeT ntoc, a Ha SPP2 - muHyc 6aTtapew.

9.2.5.2. 3awwmTa YTl oT TOKOBbIX Neperpy3okK. [lpeanonoXunM, 4yTo oTKpbiBatoTCca VT6 m
VT17, a nnHua SPP2 npun 3ToM OKa3biBaeTCs 3aMKHYTOM Ha 3eMnto. Toraa yepes VT17 HaumMHaeTr
pe3Ko Bo3pacTtaTb TOK. [nsa Toro, 4tobbl MMEeTb B pacnopsi>XeHUn BpeMs Ha cpabaTbiBaHMe Lenen
3alMTbl, CKOPOCTb BO3pacTaHUs 3TOr0 ToKa orpaHuYnmBaeT UHAYKTUBHOCTL L5. Mo goctumxeHumn
aBapUMHOro ypoBHs ToKa (nopsaka 3-5 A) HanpshkeHue Mexay BEPXHUM Mo CXeMe BblBOAOM
pe3suctopa R89 n HMXHMM BbIBOAOM RI90 Bo3pacTaeT HaACTO/bKO, YTO Yepe3 anmoa-nusnydarenb
DU6.2 HaunHaeT npoTekaTb TOK. Kak cneacreme, oTKpbiBaeTcsl onToTpaHaunctop DU6.2 u
3aKopauymBaeT nInMHKU S Ha "3emnto”. Ha Bbixoge DD30.1 Takxe nosiBAsSieTCs HOMb M No uenun A
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NOCTyrnaeT Ha BX0A4 aCMHXPOHHOM ycTaHoBkM D-Tpurrepa DD37.2. Ha ero BbiBoae 8 nosiBnsieTcs
HOMb U BbIXOAHbIE TPAH3UCTOPbI MHBepTOpoB DD15.4, DD15.5 BhikntoyatoTcs, obecTtoumBas
o6MoTKkM pene P1 n P2. KoHTakTamu 3Tux pene oba nseda oTKA4aloTcs oT AnHuin SPP1 n SPP2 un
neperpy3ska CHMMaeTcs. Ha Bpems cpabaTbiBaHUS 3TOM CXeMbl TOK OrpaHNYMBAETCSA TPAH3UCTOPOM
VT18.

9.2.5.3. PaboTa gaTumMKOB BbIXOAHOro HanpsixeHus Y.
PaccmoTpuM paboTy gatumkoB Ha npuMmepe 1-ro naeda YIM. Mycte Ha nposoge SPP1 - nawoc
6atapeun. Toraa Tok B Uenu konnektopa VT1 npoTtekatb He ByaeT, NOCKONbKY HanpshKeHMe Ha
cTabunutpoHe VD46 Mano v oH 3aKpbIT, TpaH3ucTop ontonapbl DU3.1 3akpbIT, 1 Ha NpoBoAae
DUPP1 npucytctByeT +5 BoNbT, noctynatwwme yepes pesnctop R55. B uenun xe VT2 Tok nossButcs
n 6yaet npotekaTb OT ntca ¢ nposoga SPP1 yepes VD23 (3axuras ero), npobutbin cTabuanTpoH
VD47, avoa-mnsnyyartens ontonapbl DU3.2, TpaH3unctop VT2 n yepes pe3nctop R58 Kk MuHycy
6aTapew.
OnToTtpaH3nctop DU3.2 oTkpoeTtcs n Ha npoeoae DUPP2 6yaeT npucyTcTtBoBaTb HOJMb. Ha3HaueHme
TpaH3ucTopoB VT1 n VT2 B 3TON CXeMe - OrpaHMYeHne Toka Yepes Anoabl ontTonap Ha yposHe 1-2
MA. B npoTUBOMONOXHOM cocTosiHUM YT cocTosiHMe onToTpaH3nctopos DU3 cMeHUTCS Ha
obpaTtHoe u Ha nposoge DUPP1 6yaeT npucyTcTtBoBaTb HOMb, @ Ha DUPP2 - nitoc 5 BonbT.
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10. UHankaumna. CneunanbHble peXXMMbl paboTbl CUCTEMDI.

10.1. WHamnkauusa moayns 2BM.
Ha3HauyeHne aneMeHTOB nHamkaumm mogyna 3BM HarnsaHo nokasaHo B ApuaoxeHun 13.
CeeTswmniica nepsblii cBeToamon cHmsy (VD6, cM npunoxeHue 13) roBopuTt 0 TOM, 4yTo DBM mnmeet
AocTtyn K ynpasneHuto moaynamu CAK. Cnegytowmii 3a HuMm BBepx (VD43) - o ToM, uto YN
noakntodeHa K numHmam SPP1 n SPP2. Ecnu ceeTtutcs BocbMol ceepxy (VD14) - 370 o3Ha4vaeT, 4To
BO3HMKJ1a HemncnpasHocTb B O3Y (DD11, KP537PY10); ceabmoi ceepxy (VD13) - OBM He nmeeTt
aoctyna K moaynsam CAK (3Tta cuTyaums MOXET BO3HUKHYTb NPW HEUCMPABHOCTU BydepHbIX CXeMm
OBM, a Takxe npu NoaHOM oTcyTCTBMM Moaynel CAK); wecton ceepxy (VD12) roBopuT 0 TOM, 4TO
CXeMa NnepenositoCoBKM HencnpasHa unu bbiia neperpyxeHa; nepsbii ceepxy (VD7) rosoput o
TOM, 4TO DBM NOAHOCTLIO NMpoLia HavanbHble TECTbl U HAXOAUTCS B peXMUME ropsyero pesepsa.
Heob6xoaMmMo MOMHUTb, YTO MHAMKAUWK Henb3sa AosepsTb Ha Bce 100% - geno B TOM, 4YTO NMpwu
HEKOTOPbIX Buaax HencripaBHocTen nnu cboes DBM LeHTpasibHbIA MPOLECCOP MOSHOCTbLIO "TepseT
KOHTPONb Haa coboin" n ero AencTemsa MOryT CTaTb HenpeackasyembiMn. CUCTEMa NepeK/oYeHns
Ha pe3epB cAenaeT CBOe A0, HO Ha MHAMKATOpaxX BbIKAOYEeHHON DBM MoxeT 6biTb BCe, UTO
yrogHo. lMoatoMy npu peMoHTe DBM nHdopMaunto Ha NporpaMMHO ynpasasieMblX MHANKATOpax
(VD7-VD14, VD5,VD15) Heo6x0aMMO OLEeHMBaTb KPUTUYHECKM.

10.2. WNHaukaumsa moaynsa CAK.
Ha3Ha4yeHune anemeHTOB MHAMKaunm moaynsa CAK HarnsigHo NokasaHo B mpwuiaoxeHun 12. [Ba
oTaenbHO cTosawmux ceetoamoaa (VD1, VD3) - aTo ncnpaBHOCTb NpefoxXpaHuTenen no uensm 5 um
25 BONbT COOTBETCTBEHHO (CBEYEHME O3HA4YaeT HEMCNPABHOCTb NpeaoxpaHnTens). CeBeyeHue
OCTaNbHbIX BOCbMU TPAKTYETCS B 3aBUCUMOCTU OT pexxnma pabotbl DBM. Ecnm Ha DBM He HaxaTa
HW OA4Ha M3 Knaemw (OCHOBHOW peXuM nHamkaummn), TO nepBbir cBepXxy ceetoanog (VD13)
roBOPUT O HaMUYMK Ha OaHOM (Mnn 6onee) ns 16 cnapeHHbIX TNHNIA Mewatowen "3eMnun"; HUXKHAS
yeTtBepka ceetoanonoB (VD6-VD9) rosopuT 06 ncnpaBHOCTU JIMHENHbIX NpeaoXpaHUTenen,
npuyeM nx NOpsSAOK pacnonoXeHUs COOTBETCTBYET NOPSAKY pPacnofoXeHUs npeaoxXpaHnTeNbHbIX
Kosioaok Ha naHenun moayns CAK (cM npunoxeHue). TpeTuin n YeTBepTbI PeXNMbl MHAMKALNMK
onucaHbl B pasgene 10.3.

10.3. O6cnyxuBaHMe AaTUMKOB YTEUKM M LLeSIOCTHOCTM NpeaoxpaHuTenei nepenositoCoOBKM.
Mpu obcnyxmnsanmm mogynen CAK 3BM conoctaBnsieT COCTOSiHME AaTYMKOB C MHpOopMaLmen o
KOMMJIEKTax B MOAY/1e, MMEIOLLENCS B €e PacnopsiXXeHnn W aenaeT BblBOA O NMOSBNEHUU
HEKOPPEKTHOW cuTyaumun. Noa Hen noHMMaeTcs Takoe cobbiTne, Kak nponagaHue Ha nwbon 3
rpynn YKK Hanps>keHus NepenositoCOBKN UKW MOHMXKEHMNE ee A0 YPOBHSA, HeAOCTaTOYHOro Ans
HOpMasibHOro obHapyXeHus ncxoasiwero 3aHaTns (4To OAMHAKOBO OTpaXkaeTcsl Ha CMrHanax
AAaTUMKOB npegoxpaHuTenen nepenontocosku B moayne CAK), npy oAHOBPEMEHHOM
HeobHapy>XeHNM HNU OAHOIro 3aHATUSA KOMIMJIEKTA B 3TOM Xe ceaHce obMeHa. Ob6HapyxumB Takoe
cobbiTve Ha kakoM-nnbo 13 moaynen, OBM Ha doHe yXe yCTaHOB/IeHHbIX COeANHEHM MPONU3BOANT
M3MepeHne TOKOB YTeUYKN BCEX JIMHWUIA MOAYNS, a@ TakKXe NpoBepseET BCE JIMHENHbIE
npeanoxpaHnTenn, pesysibTaTbl MU3MepeHnii oTobpakatoTcsa Ha nHamkatopax moayns CAK.
N3mMepeHune BbINONHAETCS NO CneaylLwen normke: BHadane Bce paHee cBo6oaHble cnapeHHble
aboHeHTCKMe NMNHUKN OTKJIOYATCS OT IMHKUIN nepenontocoBkn SPP1 n SPP2 (cMm cx. Moaynsa CAK) ¢
nomowbto pene K1. MNpu 3TOM paHee nmeBLLeecs cocTosHue pene K2 Bcex KOMMEKTOB He
n3MeHsetcs. Tak, ecnu, Hanpumep, nepsBbiri YKK 6bi1 3aHAT pa3droBopoM aboHeHTa b (6bin
BKtOYeHbl pene K1 1 K2), To Ha ero pa3roBop 3TO Nepek/itoYeHne COBEPLUEHHO HE MOBMUSET.
Mocne oTknatoyeHus sBcex CAJ1 OT NnepenositoCOBKN MPOBEPSAIOTCS AATUYMKK NMpeaoxpaHnTenen.
Janee 2BM HaumnHaeT no oyepean NoAKAOUaTb K CXEME NepenoitoCoOBKM Kaxayto n3s bbiBLUNX 40
3TOro MoMeHTta cBobogHbiMn CAJT n npoboBaTb NoAaBaTb Ha HUX HaNpsXeHUs 060MX NONSPHOCTEN.
Ecnn 6ygeTt o6Hapy>XeHO, 4YTO HM OAMH N3 pabounx gatumkoB npoesepsemoro YKK He cpaboran, a
AATUMK TOoKa yTeukun nokasbiBaeT, uTo Tok B CAJ1 6onblie, 4yeM 3 MA, CYUMTAETCS, YTO Takas JIMHKS
nMeeT HepgonycTuMble yTeukn. Ecnm 2BM obHapyxmBaeT HEMCNPABHOCTU, TO IMHUN, UMEIOLLINE
"3emnto" n (Mnn) noBpexaneHHble NpeaoxpaHnUTeNnn, NEPEKIIYAOTCSA CO CXEMbl NEPENOJIIOCOBKM Ha
OAWH N3 abOHEHTCKMX KOMMNIEKTOoB. [pn 3TOM y Apyroro aboHeHTa TepseTCs BO3MOXHOCTb
NCXOASLLEro 3aHATUSA, BCe OCTasibHble QYHKLMM KOMMIEKTa COXpaHatoTcs. NpuMepHo vyepes 2
MUHYTbl YKa3aHHasa onepaums NOBTOPUTCA C TeM, YTO6bl UCKIOUYUTL BIOKMPOBKY KOMMAEKTa npu
C/ly4yalHbIX COBbITUSAX (HanpuMep, KpaTKOBPEMEHHOE 3aMblKaHMe NMHUM Ha "3emnto"” npu pabote
JIMHEeHoro nepcoHana). Ecnm noeBpexaeHwe coxpaHsaeTcsi, To 6/10KMpOBaHHbIE KOMMEKTbI
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OCTaloOTCA B OAHOCTOPOHHEM COCTOSSHUM A0 Crieaytowero namepenms (CM Huxe). M3mepeHne nuHum
MOAYyNS NPOBOAUTCS B TedeHne 12 cekyHA, Npy 3TOM Ha YCTaHOB/IEHHbIE COeANHEHUS He
OKa3blBAETCSH HMKAKOro BAMSHUSA, KpOME TOro, Ha BPEMS U3MEPEHUS COXPaHAETCA BO3MOXHOCTb
BXOAsLLEero 3aHaTna K aboHeHTaMm moayns. Kpome ykasaHHbIX Clly4yaeB Npouecc naMepeHus
MHMummpyetca anga scex mogynen CAK oanH pas B CyTKM aBToMaTuyecku. na atoro 3BM
BbIUMCISET YaCc MMHMMaNbHOW Harpy3ku v B gasibHelweM BbibMpaeT ero Ans uaMepeHus, C TeMm,
4TO6bl MUHUMN3NPOBATb MOMEXM UCXOASLWMM 3aHATUAM aboHeHTOB. poLecc MOXHO
aKTUBU3UPOBATb TaKXe U NMPUHYAUTENBHO C KnasuaTypbl DBM. [lenaetcsa 3To cnenyrowmm
obpasom:

a) NpoMep NIMHMIN BCeX MoAynen: OAHOKPATHO HaXaTb Ha YETBEPTYIO CBEPXY KHOMKY Ha nMaHenm
2BM u oTnyCTUTb.

6) NnpomMep NMHUI O4HOIo U3 MOAYJ/IEN: HaXaTb Ha YETBEPTYHD CBEPXY KHOMKY U, HEe OTnycKas ee,
Ha)XMMaTb Ha CaMyl HWXHIO. [py 3TOM BCE MHAMKATOPbI MOAYeil BpeMeHHO MOracHyT u C
KaXAbIM HaXXaTMEM Ha HMXHIOK KHOMKY MO MOAY/IAM HauyHeT NepeMellaTbCs OAMHOYHbIA OroHek
(BepxHWIA U3 oTAENbHOM BOCbMepKK ceeTtoamonos moayns CAK). Bam Heob6xoanmmo noaBecTtn 3ToT
OFOHEK Ha HY>XXHbI MOAY/ b U OTNYCTUTb BCE K/IABULLN.

Hy>XHO MoAYepKHYTb, YTO HE CrieayeT pacueHNBaTbh MEXAHU3M N3MEPEHNS TOKOB YTEYKN JIMHUI
KaK HeKui NoTHOMDYHKLMOHANbHBIA 3MEpUTENbHbIA Npubop - ero HasHauyeHme NWb B TOM, YTOObI
6opoTbcs ¢ neperpyskon YT B npegenax moayna CAK. OBM npepoctasnseTr BaM BO3MOXHOCTb
Y3HaTb, Kakne KoMMnneKkTbl 3ab10KMpoBaHbl N0 NpMUYMHE NonagaHusa "3emMnu": Ans8 3TOro Haxmure
BTOPYIO CBepXYy KHOMKY Ha naHenun 3BM. [lo Tex nop, noka Bbl ee He OTNycTuUTE, CMbICN
MHAMKATOPOB Ha naHenax moaynen CAK 6yaneT cneayrowmii - BOCEMb CBETOAMOA0B
"npoeumnpytoTcs" Ha nepsBble BOCEMb JIMHWIA MOAYNS; HAaNpMMep, eCfin 3aropescsi BEpXHUN U3
YKa3aHHbIX CBETOAMOA0B, 3TO O3Ha4YaeT, YTO Ha NepBON CNApEeHHOW JIMHUN MOAYS UMeeTCs
"3emng". OTNyCTUB KHOMKY, Bbl BEPHETE Ha CBETOANOAbI MOAY/IEN OOLWMIA CMbICT MHAWMKaAUUW. Onsg
TOro, 4to6bl MPOCMOTPETL IMHMK C HOMepaMn 9-16, aHanorMyHbiM 06pa3oM BbINOAHSETCS
onepauus c TpeTbeln CBEPXY KHOMKOM Ha naHenn DBM. Tenepb BEepXHUN CBETOAMOA HA NaHENN
moayna CAK 6yaeTt cooTBeTCcTBOBaThb 9-1 NMHMKU, cneaywowmn - 10-n v T1.4.

BHUMAHWE! NPU HENCNPABHOCTU 75% W BOJIEE OT BCEX NMPEAOXPAHUTENBbHbLIX MAP 2BM
MNATbl CAKC HE OBCNTYXWUBAET U MHOWUWPYET NOBPEXAEHWE Y.
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11. TexHuuyeckoe onucaHue UB3AM "NMN200"
(CndT.6845.06).

NcTouHmnk nutanma UM200 npegHa3HayeH ans npeobpa3oBaHnUs BXOAHONO MOCTOSHHOMO
HanpshxeHus -60B B BbIXOAHbIE MOCTOSAHHbIE CTabUNM3nMpoBaHHbIe HanpsxeHns +5B 1 +24B ¢
06LWMM HyneBbIM MPOBOAOM.

OCHOBHbIE TEXHUYECKNE AaHHbIE:
-BXoAHoOe HanpsxeHune -60 B+-20%;
-U3MEeHeHne BbIXOAHbIX HAaNpPsSXeHun +-5%;
-ANanas’oH U3MeHeHUN TOKOB Harpy3ku no Bbixogy "+5B" ot 3 go 20A;
-Anarna3oH M3MEHEHMI TOKOB Harpysku no Bbixoay "+24B" ot 0 go 4A.
®yHKkUuMoHanbHO NM200 coCcTOUT N3 YeTbIpeX OCHOBHbIX Y3/10B:
-BCMOMOraTe/ibHOro NCTOYHMNKA;
-UCTOYHMKA +5B;
-UCTOYHMKa +24B;
-CXe&Mbl KOHTpOs1 paboToCnocob6HOCTN UCTOUYHMKA.

BcrnomoraTesnbHbI MCTOYHMK C HOMMHAJIbHBbIM BbIXOAHbIM HanpshkeHneMm +13B BbINOSIHEH MO
cxeMe 06paTHOXOA0BOro aBTOreHepaTopHoro npeobpasoBaTtens Ha TpaH3nctope VT4. K Bbixoay
npeobpasoBaTtesns NOAKOYEH NapanfenbHblil cTabunansaTop BbIXOAHOMO HaMpsHXeHUs Ha
TpaH3ucTope VT3. BcnoMoraTenbHblil UICTOYHUK HadnHaeT paboTaTb cpa3y nocne BKAYEHNS U
dbopMUpyeT NUTatowee HanpsHXXeHne Ans cXembl ynpasseHnsa KaHanoMm +5B (Mukpocxema DA2).

MpuHUMNManbHble cXeMbl UICTOYHMKOB +5B 1 +24B npakTuyeckn MAeHTUYHbI U pas3nnums
obycnoBneHbl TOIbKO X COBMECTHOM CMHXPOHHOW paboTon (cxema ¢ha30BON CUHXPOHMU3ALUNM Ha
TpaH3ucTtope VT12 n VT13 nnc NnuTaHnMe CXeMbl ynpasrieHns KaHanoM +24B Ha MUKpocxeMe
DA4) 1 3Ha4YeHMeM BbIXOAHbIX TOKOB WU HanpshkeHun (0TAM4atoTca npuMeHeHHbIMU
KOMMAEKTYWWUMN nsgennamm). B ganbHenwem no 31oi npmunHe 6yaeT onncaH ToSIbKO KaHan
UCTOYHMKa +5B.

Ha mukpocxeme KP1114EY4 (DA2) BbIMOSIHEH WWMPOTHOUMMY/bCHbIA MogynsaTop. Mpu
MOCTYMJIEHNM Ha MUKPOCXEMY MUTAIOLEro Hanps)XeHus uenoydkon R32, C17 dopMupyercs
TPAEKTOPUS BKJIIOYEHUS - MS1IaBHOE HapacTaHue ANUTENbHOCTM HYNEBbIX YNPaBASOWMX MMNYNbCOB
Ha BbiBOAax 8 U 11 MnUKpocxeMbl (HU3KNIM YPOBEHb COOTBETCTBYET OTKPbITOMY COCTOSIHUIO CU1I0BbIX
TpaH3UCTOpPOB). B panbHenweM gnnTenbHOCTb 3TUX MMNYJIbCOB OMNMpeaenseTcss YpOBHEM BXOAHOMO
Hanpsi>XeHus1, YacToTa KonebaHun 3agaeTcsa 3HayeHMeM HoMmuHanos R28, C16. Ynpasnswwmne
MMNynbCbl Yepe3 TpaHchopmaTop T3 nodarTcs Ha CMNOBOW TpaH3ucTop VT6 v onpeaenstot
ONINTENBbHOCTb €ro OTKPbITOrO COCTOSIHUSA, KOTOPOE, B CBO o4yepeab, onpeaenseTr KONM4YecTso
3Heprum, nepegaBaemMon Ha BbIXo UCTOYHMKA. DOpcMpoBaHHOE 3anmMpaHue CUI0BOro TpaH3ucTopa
NMpouU3BOANTCS MO MOJIOXUTENBbHOMY (DPOHTY YNpPaBNSAOWEro CMrHana € BbiBoga 8 MMKPOCXEMbI
DA2. TlMonoxwuTenbHbIN nNepenag HanpshXxeHus yepes anddepeHumnpyrowyto uenodky R42, C21,
R43 nopaetcs Ha 6a3y TpaH3ucTopa VT8. C Bbixoga TPaH3MCTOpa YCUITEHHbIN U CHOPMMPOBAHHbIN
no ANTENIbHOCTU 3anuMpatoWwmnin UMNyabC Yepes pasgenmTenbHbolit TpaHcdhopmaTop T4 n gnoa VD20
rnogaeTcs Ha 6a3y cnnoBoro TpaHaucrtopa VT6. Harpyskoi TpaH3uctopa VT6 cnyXuT cuioBomn
TpaHcdopmaTop T5, K BbIXOA4Y KOTOPOro NOAKOYEH BbINPSAMUTENb U CriaxuBawwmin gunbtp. K
3TOMY Xe TpaHcdopmMaTopy (BbiBoAbl 5, 6) Yyepe3 BbINpAMUTESb U CriaXuBatowmnin GunbTp
MoAK/AYEH BCAOMOraTeAbHbIM MCTOYHUK KaHana +24B, BbIMNOSIHEHHbINM Ha MMKpocxeme DA4. [ns
OrpaHM4YeHnst YPoBHS pagmMornoMex B CXeMe UCTOYHMKA uMetloTcsa aemndupyrowme uenodkm C11,
VD16, VD17, L2 n C36...C38, VD42...VD44, L4. YpoBeHb BbIXOAHOIO HaMps>XeHUs1 MOXHO
perynmpoBaTb B HEKOTOPbLIX Npefenax noacTpoeyHbiM pe3anctopom R40. TokoBasd 3awmTta paboTaer
cnepyouwmM obpasom. B CTOKOBYIO Lienb CMNOBOIMO TPAH3UCTOPa BK/IIOYEH TOKOBbINM
TpaHcdopMmaTop T2, ¢ Harpy3ku kotoporo (VD21, VT7, R24...R27, C14) Hanpsi>XeHune,
nponopunoHanbHoOe aMnNINTyAe ToKa, NOCTynaeT Ha YCUNUTENb PaccorlacoBaHUS MUKPOCXEMbI
DA2. lMpwu npeBbilleHnn ypoBHS 2,5B Ha BbiBOAE 16 UCTOUYHUK NEPEXOAUT B pPeXum
TOKOOrpaHmnyeHuda. B gaHHOM cny4ae 3To npuMmepHo 25A.

Ha Bxoae ncrounmka UM 200 cTtomT o6wmin ansa o6oMx KaHanoB M BCMOMOraTenbHOro
ncrtouyHmka LC dunbtp (C1, L1, C2...C4), NpenaTCTBYIOLWNA NMPOXOXAEHMNIO PpaANONOMEX B CTOPOHY
MnepBUYHON CETH.
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[Ons npenoTBpalleHns BbIXoAa U3 CTPOS YCTPOWUCTB, MOAKOUYEHHbIX K UCTOYHUKAM, NpwU
OTKa3e C MoBbILLEHMEM BbIXOLHOIO HaMNpsH>XeHUs, B CXEMEe KaXXA0ro KaHasjla MMeeTcsa 3awumTta oT
nepeHanps»kKeHus no BbIXoay, Npu cpabaTbiBaHMN KOTOPOW BKAOYaeTcs Tupuctop VS1, KoTopbli
3aKopaymBaeT BbIX0[ BCMOMOraTesibHOro NCTOYHWKA, BbIK/OYas nocsenoBaTesibHO KaHanbl "+5B"
n "+24B". B kaHane "+5B" 3awmnTa BbINOSIHEHA Ha cTabunutpoHe VD46, TpaH3ucTope VT14. [Mpwu
NpeBbILLEHMN NOPOra OTKPbIBAKTCA TpaH3ucTtop VT14 un tTupmucrop VS1, BbikAOYAKOLWMA NCTOYHUK.

CxeMa KOoHTpos1s paboTocnocobHOCTM BbiNosIHEHA Ha MMKpocxeMe DA1. KoHTponupyeMmble
Hanps>XeHns Yyepe3 HopMupylowme pesnctopHole genmtenn R4...R6, R10...R12 n kommyTupytouwme
anopbl VD5...VD7 nocTynatoT Ha NMOporoBbiA 3/IEMEHT, CpaBHMBAKOLWLNIA HaUMEHbLLIEE U3
HOPMWPOBAHHbIX HaMPSIXXEHUIM C OMOPHbLIM - HANpSXeHUeM Ha cTabunutpoHe VDS.

PesynbTaT cpaBHeHMUs NOCTymnaeT yepes TpaH3nctop VT2 Ha ceetoanoq VD4 (KoTopbin
WHOMLMPYET BO3HMKHOBEHME HEUCMPABHOCTM UCTOYHMKA). Yepe3 TpaH3aucTop VT1 nHdopmaumns o
COCTOSIHMW UCTOYHMKA NOCTYMNaeT Ha BHELWHMA pa3beM UCTOYHMKA NUTaHUS.
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12. MoarotoBka K pab6ore.

12.1. PacnakoBaTb uU3genue u NpoBepuTb KOMMJEKTHOCTb B COOTBETCTBMM C pa3aenom 4.

12.2. NI3pgenne yCTaHOBUTb Ha rOPU30OHTAsIbHYIO MOBEPXHOCTb U MPOM3BECTU BHELLUHUA OCMOTP
n3genus Ha NpeaMeT MeXaHMYeCKUX NOBPEXAEHUI COCTaBHbIX YacTel U KPEnseHns 3/1eMEHTOB.
MpounsBecTn YNCTKY nsgenms oT Nbiin. B cnyyae, ecnn Ha uspgenun HabngaeTcs KOHAEHCAUUS
Bnaru (Kanenbku pocbl) Wan nsgenue 3aHeCceHoO B OTarJiMmBaeMoe rnoMeLleHmne c Xonoaa,
HeobxoamMMO aaTb U3genmio 06COXHYTb.

12.3. YcraHaBnmBaeTcs nagenne B NOMELLEHNM KpOcca, B YNCTOM MecTe n cBo604HOM OT
BNaru, NbliM N NCTOYHMKOB Tenna (npsMblie CONHeYHble yYn, 6aTapen oTonneHus).

12.4. TlpoBecTn npoBepky paboTocnocobHOCTN n3gennsa B CleayloLlWeM rnopsake:

1) 3asemnnTb nsgenue;

2) YCTAHOBUTb B U34E/INN UCTOYHUK NMUTAHMUSA COrfacHO NPUAOXKEHUIO 2;

3) noaknounTb NuTaHme oT 6aTapen ATC C HOMUHaNbHbLIM HanpsxkeHnem -60B;

4) NpoBEPUTb Ha KOHTPOJIbHbIX rHe3gax B3I Hannume HanpsxeHun 5B n 25B;

5) ycTaHOBUTb COrnacHo NpuaoXeHuto 2 moaynb DBM: ao/mkHO HabnwaaTbCa MuraHme
ceetoamonos VD6,VD43 u npocnywmnBaTbCa nepeknodeHue pene P1,P2;

6) yCTaHOBUTb COrnacHoO npuaoxexHunto 2 Moaynb CAK: AO/KEH YCTaHOBUTBLCA pabounii pexuMm, o
UeM CUrHanNM3npYyrT 3axeHHble ceeToanoabl VD6,VD43 n nooyepenHoe cBeveHne CBETOAMOA0B
vVD23,vD30 1 VD20,33 B moayne 2BM

7) n3Bnedb nbyto NnpegoxpaHnTenbHyto napy m3 moayns CAK, foKeH 3axeubcs
COOTBETCTBYHOLNIA CBETOAMNOL, CUTHANTU3NPYIOLWMIA O €e HEUCMPABHOCTH;

8) NoBTOpUTb AN BCEX MpeaoxXpaHuUTeNbHbIX Nap, ybeanTbCsa B UCMPaBHOCTM CUFHANM3auum m
YCTaHOBUTb UX 06paTHO;

9) 3aMKHYTb Ha pa3beMe NoaKAYeHUs yctaHoBneHHoro moayna CAK koHTaktbl C1 n C2 -
OOJ/HKHO MPOCAyLWaTbCs MPOKAYEHNE pefne n NpUMEpPHOo Yepes 5¢ 4oKHO NpocnyLwaTtbhbes
OTKJ/IlOYEeHMne pene;

10) aHanornyHo npoBepuTb ocTanbHble CAJ1 B Moayne;

11) yctaHoBMTbL BTOPOM Moayb DBM;

12) kHonkamu "MEPEXBAT YMNPABJIEHUA" (S6, cM npunoxeHune 13) npoBepuTb NepekitoyeHmne
moaynen 3BM;

13) npogenatb NyHKTbl 7,9 ans sTopon 3BM;

14) nseneueHnem paboTatowero Moayns NpoBepuUTb aBTOMaTUYECKM nepexsaT ynpaBnaeHUs Ha
BTOpYtO DBM.

12.5. MpounsBecTn pacnarnky AMHUNA Ha pa3dbeMe X2 COrflacHO NPUIOXKEHUIO 6.
12.6. YcTtaHoBuTb 610KMpaTopbl Ha TA cornacHO ApPUIOXKEHMUo 1.
12.7. Mpoun3BecTn KOHTPOIbHbIE 3BOHKW ANs onpeaeneHns paboTtocnoCobHOCTU CUCTEMBI.

13. TexHuueckoe obcnyxxuBaHwue.

C uenbto npeaynpexgeHus oTkasoB B pabote nsgenms HeobxoaMmMo Npon3BOAUTb YNCTKY
CMUPTOM KOHTaKTOB pa3zbeMoB CHI159, CHO59 aBa pa3a B roa v no Mepe 3arpsisHeHust YACTKY OT
MblJIM MOBEPXHOCTb MAaTEPMHCKON NNaThl.
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14. BO3MO>XHbl€ HEUCNPABHOCTU U CNOCO6bI UX YCTPaHEHMUS.

[na noncka HeMcnpaBHOCTU 06paTUTECh K TEKCTY, MPUBEAEHHOMY HMXeE. [py NoBpeXAeHUsX
ntobon cnctemMbl BaXKHO NMpPaBUIIbHO KilacCcMduumMpoBaTb BO3HUKLLYIO HEUCMPABHOCTb.

B Hauyane aToro pasaena pacCMOTPEHbl HEMCNPABHOCTU C BHELWHMMN NPOSIBIEHNSMMU
MaCCOBOIro xapakTtepa Ans obneryeHus nomcka NnoBpexaeHHOro moayns. [lanee - BO3MOXHble
HemcnpaBHOCTN caMnx mogynen CUIT6853.

14.1. ObuecnucTteMHble HEUCMPABHOCTMU.
- NMONHOCTBLIO OTCYTCTBYET CBEUYEHUE MHAMKAUMU - Ha NaHensax DBM, moaynen CAK, naHenn UBIIT:
- OTCYTCTBYET WM NoBpexaeHa nepsnyHasa cetb 60B
- Ha naHenu UB32IMM cBeTATCs MHAMKATOpbl aBapun (0aMH unun oba): - HeucnpaseH VB3I nnu
HEeBEPHO NnoaBeAeHa nepBuyHasa cetb 60B (HeBEpHa MONSIPHOCTD)
- VB3I B HOpMe, DBM aBTOMaTuU4yecKn He nepesanyckatTcs, HO NOJHOCTbIO OTCYTCTBYET
ynpasnenune moaynamm CAK.
a) nonpoboBaTtb nepe3anyctuTtb paboTaswyto OBM;
6) nepexBaTUTb yNpaBJ/ieHME Ha PE3EPBHYIO;
Ecnn "a" nomorno - umen mecto cbom B pabote; Ecnu He "a", HO "6" - paboTaBwas OBM
noepexaeHa; Ecnn He "a" n He "6" - MoryT 6bITb NoBpexaeHbl MMHUM GOT, a TakXKe JUHUKU
nepegayn AaHHbix K O9BM. 3Tn nMHUKM MOryT HE PYHKLUMOHUPOBATb TaKXe U3-3a NoBpexXAeHWNI’
oaHoro (peako Heckonbkunx) moaynsa CAK, a Takxke ogHoro ns moaynein 9BM. Takoe noBpexaeHue
Ha4o MCKaTb Noo4yepeaHbIM NU3BIEYUEHUEM MOAYNEN N3 CTONKK. BoccTaHoBeHME
paboToCcnoCcob6HOCTM CUCTEMbI MOACKaXeT, Kakon U3 Moaysien HENCNpaBeH.
- Tpu3Haku Te Xe, 4YTo B NpeablayLllieM nyHkKTe, Ho 06e DBM uuknnyeckun n 6espesynbtaTHoO
nepesanyckaltTCs - XapaKTepHble NPU3HaKN NOBpEXAEHUS NMUHUIA STR, nnHWIA Nnepeaayn gaHHbIX
K DBM.
- XaoTumuyHoe cpabaTbiBaHMe pene n (Mnn) ceetoamnmonos Ha Bcex moaynsax CAK. TlNepeknwoyeHune
OBM nonoxunTtenbHOro pesynbtata He NpUHOCUT. B aTOM cnydae cnegyeT NpoBepsAThb JIMHUN
nepecbsIKU AaHHbIX, CTpobupoBaHusa STR, HENIOXO TakxXe npoBepuTb gewndpatop moaynen CAK.
- lMpuMepHO TaK e NMposBASEeTCs NoBpeXxaeHne o4HON U3 NMHUN aewndpaTtopa moaynein CAK
(VP). MMpwn aToM Mmoaynb, 06Cny>xnBaemblil faHHOW NMHUER, CTaHeT NM60 BbINONHATL KOMaHAbI,
npeaHasHadeHHble AN BCeX OCTalbHbIX MoAyfen, (BHELWHe 3TO NPOSBUTCS, KakK XaoTU4yHas
paboTa) nnbo oCcTaHOBUTCS BOBCE.

14.2. HeuncnpaBHoctu moaynsa CAK u nx nposierieHue.
- Mpun cBEYEHUU OQHOIMO UM ABYX CBETOAMOAOB, NMOKa3blBaLWMX HEUCTPABHOCTb
npeaoxpaHuTenem nuTaHusa - 3aMeHuTb. B cnydae, ecnm npeaoxpaHuTenb CHOBA BbIXOAUT U3
CTPOS - NPOBEPUTb JIMHUU MUTAHUS Ha HaNMuMe KOPOTKUX 3aMblKaHWI. ECnm TakoBbIX HE MMeeTCs
M nospexaeHue no uenu nutaHmsa +5 BONbT - CKOpee BCEero Bbila U3 CTPOSA 04HA U3 MUKPOCXEM
MoAyns. MOXHO MCNOMb30BaTb HECKOJSIbKO MPUMEMOB MOMCKA TakKOW MUKpocxembl. Hanpumep,
MOXHO, YCTaHOBMB MWCMpPaBHbI NpeaoxpaHuTenb Ha TOK 60MblMA, YEM HOMWHANbHbLIA TOK
ncxogHoro npegoxpaHutens (Hanpumep, Ha 3-5 amnep), NOAKAKOYUTL MPO6NEMHbIN MoAYb K
NnabopaToOpHOMY WMCTOYHWUKY MUTAHUSA C BOSMOXHOCTbIO YCTAHOBKM Ha HEM pexuma
TOKOOrpaHMYeHus. YCTaHOBMB TOK B LUeENW nuTaHusa Mmoayns Ha yposHe 0.7-0.9 ot
HOMWHaNbLHOrO TOKa NpeaoxpaHutens (4Tobbl OH BHOBb HE BbIWeEs U3 CTPOS), B NEPBYIO o4vepenb
NpoBepbTE Ha OLWYyMNb HarpeB 3/1IEMEHTOB. SBHO NeperpeTbiii 3N1EMEHT - NMepBbliA KaHAMAAT Ha
3aMeHy, npuyeM ¢ 90-nNpoLeHTHOM BEPOATHOCTbLIO. BTopon cnocob conpsikeH C MOMCKOM C
NOMOLLBbIO MUNMBOSIBTMETPA Y4acTKa Ha LWKWHE NUTaHUS, rae npoucxoamT pe3KUi CKauvoK nageHus
HanpsiXkKeHus.
- Ecnv npu yctaHoske moayns CAK B cTtoliky DBM HaunHaeT 6€30CTaHOBOYHO NPOU3BOAUTDb
U3MepeHue TOKOB yTeYeK W npefoxpaHuTenen nepenositocoBKM B Moayse (ConpoBOXAaaeTcs
NOCTOSIHHbIM MepeLesikKuBaHueM pene Moayns), o4eHb BEpPOSATHO, YTO HenpaBW/IbHO
yCTaHoBneHa ogHa (unn 6onee) npenoxpaHuTenbHasa Kosogka B 3ToM Mmogyne. Heobxoanmo
MU3BJsiedyb MOAY/b U3 CTOMKM M OCMOTPETb MECTO COYNeHEeHUS KOHTaKTHbIX LTbIpen KOAOAKU U
OTBETHOM 4acCTM pa3beMa C ero BHYTPEHHEN CTOPOHbl. BO3MOXeH Takxxe nioXomn
("npebesxawmin") KOHTaKT NpeaoxpaHnTensa C ero AepxxaTesieM BHYTPU KONOAKMW.
- Ecnm Ha nHaukaTopax moayna CAK nmeetcs nHdopMaums o ToM, 4To Ha Bcex wectHaauatu CAJ
0bHapy>XeHbl YTEeYKN - BO3SMOXHO, YTO HEMCNpPAaBHbI AaTUMKMN yTedkn unmn (4To 6biBaeT, HO
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OYeHb peAKO W KOBApHO) OAMH U3 3alMTHbIX OrpaHuuuTenen HanpsxeHus VD4, VD5 umeer
HeAoMnMyCTMMO HU3KOoe KNnacCUdmnKaunoHHOe HamnpsiXeHne. Y6eanTbCs B 3TOM NpeanosioXeHUu
MOXHO, BPpEMEHHO YyAa/IuB MUX U3 cxembl. [pon3BOAUTL TaKMe MaHUMynsaumu ay4ylle BCero B
CaMylo MocfefHIo ovepeab, KOrga anbTepHATUBbI YXXe HE MMEeeTCs.

- Ecnn B ogHoM un3 YKK moaynsa CAK B CAJ1 OTCYTCTBYET Hanpsi>eHue neperositoCOBKN U He
MPOM3BOANTLCS UCXoAsLLee 3aHATUE HU C 04HOro U3 TA, TO cneayeT NpoBepuTb KOHTaKTHbIe
rpynnbl pene K1, a Takxe LUeNnoCTHOCTb uenen, K HUM nayLmx.

- Ecnhm B ogHOM M3 YKK He npouncxoauT 3aHSATME CO CTOPOHbl 04HOro n3 aboHeHTOB, TO
cnepyet nposepuTb ALUT 3Toro aboHeHTa. LIeNoCTHOCTb COOTBETCTBYHOLLErO0 BXOAA MUKPOCXEMBI
#A1-DD1 vnn aHanormyHom no cyHKUMM 13 Apyrux rpynn YKK MOXHO, akkypaTHO 3aMKHYB C
MOMOLLbIO MHCTPYMEHTa OMTOTPaH3UCTOP MHTepecyowero ALUT. Ecnn npu atom YKK
NMPOKJIOYAETCH B MNONOXKEHME, COOTBETCTBYIOLEE WUCXOAALWEMY 3aHATUIO CO CTOPOHbI MCKOMOIO
aboHeHTa - TO BX04 MWKPOCXEMbl UCNpaBeH. Ecin HeT - 3aMeHUTb MUKPOCXEMY.

- Echn B ogHoMm u3 YKK He npoucxoguT BXxogsuiee 3aHATUE K OAHOMY M3 aboHeHTOB (Bbl30B
Ha KoOMMJeKT noctynaeTr, Ho Ha CAJl NnpuCcyTCTBYET NepenoaCcoBKa), TO HeMcnpaBeH
cooTBeTCTBYlOWMN [BH.

-Ecnn B YKK HeT peakuum Ha BCe BMAbl COEAUMHEHUN CO CTOPOHbI 060MX aBOHEHTOB M Ha
CAJ1 He npekpawaeTca nepenosiltocoBka, TO CreayeT NpoBepuTb, BO-NepBbIX, Lenu
ynpasneHnusa pene K1, nmntnpys cpabatbiBaHue gatunkos YKK 3aMblkaHMEM TPaH3UCTOPOB ero
ontonap. [lpu 3aMblKkaHUM OAHOr0 M3 Aatuymkos IBM pomxHa yctaHoBuTb YKK B
COOTBETCTBYIOLLLEE MOSIOXKEHME, YTO U MOXHO NMpOoCneanTb Ha Bbixogax Mukpocxem DD11-DD14 wu
DD15-DD20.

- Ecnn kakas-nmbo HeucnpaBHOCTb HabnwgaeTcs cpasy B uUenon rpynne n3s socbMn YKK
(HanpumMep, B nepson rpynne YKK), ee npuymHbl cnegyeT uckatb B Mmkpocxemax DD11,
#A1-DD1 n B curHane, wux obcnyxusatowero - UP1.
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14.3. HeucnpasHocTtn UB3I.
BHelwHee BeposaTHaa npuuuHa, MeToa
nposBJsieHune AononHuTesnibHblie MPpU3HakKu YCTPpaHEeHuUs
FopuTt ceeToanoA MepenyTaHa NOASAPHOCTb BXOAHOIO Hanps>XeHus MoaknounTb
ABAPUSA HUXHWI MpaBuUJIbHO
FopuTt ceeToanoA Cropen npegoxpaHuTenb 3aMeHunTb
ABAPUS BepxHui npefoxpaHuTenb

MoBTOpHO cropen
npefoxpaHuTenb

HeuncnpaBHbl:
-TpaH3ucrtop VT4
-TpaH3ucrtop VT6
-TpaH3ucrtop VT2
-TpaH3ucTtop VT2
-Tupuctop VS1

PasopBaTb Uenb CTOKa,
aHoaa COOTBETCTBEHHO
(oTnasiB BbIBOA
TpaHcdopmaTopa, niu
pe3nctopa R4).
3aMeHNTb KOPOTSLLNIA
TPaH3UCTOpP, TUPUCTOP

Mpu BKNOYEHUU

CpabaTbIiBaeT 3almTa oT NepeHanps>KeHns no

3aMeHnTb

ycnesatoT BbIXO4Y HeucnpasHbI: HencnpaBHbIA 3N1EMEHT
BCMbIXHYTb -nepeMeHHbIn pesnctop R26,R45
cBeToamoAabl -Mukpocxema DA1,DA2
+5B,+24B, cropaet | -ctabunutpoH VD40,VD48
npeoxpaHuTesnsb. -TpaH3uncrtop VT10,VT11.
He ropsaTt HencnpaseH BcnoMoraTesibHbI MCTOYHUK - HET 3aMeHunTb
cBeToamoabl Hanps>XXeHunsa NuTaHusa Ha Mukpocxeme KP1114EY4 | TpaH3uctop VT2
+5B,+24B.
HanpsyeHne nutaHma mmkpocxembl KP1114EY4 3aMeHunTb
€CTb, HO HEeT UMIMyNbCOB Ha BbiBOAax 8,11. MUKPOCXEMY
HeuncnpaBHa MUKpoOCXeMa.
ECcTb oTKpbIBatowme MMNynbCobl Ha 3ateope VT4 HO | 3aMeHuTb VT4.
HET oTpuuUaTENbHbIX UMMYNbLCOB C aMNINTYAON -
60B. HeucnpaBeH TpaH3uctop VT4.
EcTb MMNynbCbl Ha cTOKe TpaH3ncTtopa VT4. 3aMeHunTb
HeucnpasHbl anoabl seinpamutensa VD33...VD36 HeucnpasHble ANOAbI.
CeeTtoanon Ha Bxoge Mmmkpocxembl DA3 HET HanpsXeHus 3aMeHUTb gmoabl
+5B ropur, (MMHMManbHasa Harpyska no +5B obecneyeHa) VD41,VvD42 unu

+24B He ropwur.

Ha Bxoae Mnkpocxembl DA3 ecTb HanpsXeHue
NMUTaHMA, Ha BbIXOAE HET.

Ha 12 BbiBoAe MuKpocxeMbl DA2 ecTb HanpsxeHue
+12B. Ha 8 n 11 BbIBOAAX HET MMNYJ/1bCOB.
HeuncnpasHa DA2

Ha 3aTtBope VT6 eCcTb MMNy/bCbl, HA CTOKE UX HET.
HeuncnpaseH VT6.

Ha ctoke VT6 ecTb nMnynbCbl. HencnpaBHbl Anoabl
VD43,VD44.

apoccens L6.

3ameHnTb DA3.

3amMeHnTb DA2

3amMeHnTb VT6

3aMeHnTb Anoabl.
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15. NMEPEYEHb MCNOJIb3OBAHHbIX COKPALLEHWMA.

AK - aboHeHTCKUI KOMNIeKT

CAKC - cucteMa cnapeHHbIX abOHEHTCKNX KOMMIEKTOB
CAJ1 - cnapeHHas aboHeHTCKas NMHUS

MB3I - UCTOYHMK BTOPUYHOIO 3N1E€KTPONUTAHMUSA

YKK - y3en KOHTpO/IS NCXOASAWMX U BXOASALWMNX 3aHATUI U KOMMyTauun JIMHUNA
YO4nY - ycTtponcTtBo o6MeHa AaHHbIMU M ynpaBaeHus
YN - yCTPOMCTBO NepenoitoCoOBKN

OBH - naTumk BbI3bIBHOIO Hanpsh>XeHus

OBHA - gatuuvk BbI3bIBHOrO Hanpsi>keHmns aboHeHTa A
OBHB - gaTtuuvk BbI3bIBHOrO HanpsikeHns aboHeHTa b
OWT - paTtunk wnendHoro Toka

OWTA - patumk wnendHoro Toka aboHeHTa A

OWTB - gatumk wnendHoro Toka aboHeHTa b

YMP - yCTpOICTBO NEpEKIYEHNS Ha pe3epB

YKW - y3en knasunaTtypbl U HANKaALUU
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16. MPUJTOXXEHUA K CUIDT6853.TO

CXEMbl ©YHKUMOHAJIbHBIE N SNTEKTPUYECKWE MPUHUUNMUABbHBIE.

CXEMbl PASMELLEHNA 3JTEMEHTOB.

CopepxxaHue:

1.

2.

9a

96.

10.

11.

12.

13.

14.

15.

16.

17.

[MosscHeHMSA No NpuHUMNiy paboThbl.

BHewHW Bua nspenus.

. CxeMa coeamnmHeHu annapartypbl CAKC.

. DyHKUMOHaNbHaa cxema CU3T6853.

. CxeMa snekTpuyeckas npuHumnuanbHas moaynsa CAK.

. MoHTaxHasa cxema moaynsa CAK.

. Moaynb CAK. [lepeyeHb 3/1EMEHTOB.

. AnarpamMmbl o6MeHa ¢ Mmoaynem CAK.

. OBM CAKC. CxeMa aneKTpuyeckas npuHuUnnuaabHasa.

YII1. CxeMa anekTpnyeckas npuHumMnmaabHas.

Moaynb 3BM. MoHTa>xHasg CxeMa.

Moaynb OBM. NepeyeHb 3N1EMEHTOB.

DNIeMEHTbl UHAMKaLUNKN U yrnpasraeHud moayns CAK.

DNEeMEHTbl MHAMKALUNN U yrpaBaeHnsa Mmoayns BM.

MB3Il1. CxeMa 3neKTpuyeckas NnpuHLUmMnuaibHas.

MB3Il1. MoHTa)xHas cxema.

MB3I. NepevyeHb 31EMEHTOB.

CBEAEHWA O COAEPXAHWW LIBETHbIX METAJ1JIOB.




