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B BbluncnutenbHoM UeHTpe MIY pa3spaboTtaHa Manasi aBToMaTuyeckasl umdposas MawmnHa “CeTyHb".
Llenblo pa3paboTky BbIYMCIUTENBbHOM MaliuHbl “CeTyHb” 6bifio CO34aHMEe Heaoporov MalluHbl Ans
PELIEHNST HAYYHO-TEXHUYECKMX M XO3SMCTBEHHbIX 3afay CpefHelN CIOXHOCTM B By3aX, KOHCTPYKTOPCKMX
6t0p0o, Ha 3aBoAdax, B Hay4HO-UCCNEeAOBATENbCKMX WHCTUTYTax W nabopaTopusx. [pyryMu Cnosamm,
uMenacb B BMAY Masas aBTOMaTM4eckas BbIYMCIMTENbHAS MallMHa, pacCYMTaHHas Ha MaccoBoe
MCnonb3oBaHue. Mcxoas us 3Toro, K MawmHe 6binn NpeabsaBneHbl cneayowme TpeboBaHus:

1. CkopocTb paboTbl — HECKOJIBKO COT OnepaLuii B CEKYHAY.

2. TOYHOCTb BbIYMUCNEHNIN — 6-8 BEPHBIX AECATUYHBIX 3HAKOB.

3. [MpocTtoTa 1 yaobcTBo NporpaMMmMpoBaHUs.

4. HapexXHOCTb B 3KCMyaTaumm U HENPUTA3ATENbHOCTb B TEXHUYECKOM 06CTYXXNBaHUN.
5. YMepeHHble rabaputbl, HebosnbLoe noTpebneHne sHepruu.

6. Wcnonb3oBaHue Heaopormx n Heﬂ,e(bMLl,MTHbIX MaTepmanoB n feTanen.

PaccMaTpuBas 3TM TpeboBaHWsl B COBOKYMHOCTU, MOXHO 3aMETUTb, YTO HEKOTOPLIE M3 HUX SBNSIOTCS
TPYAHO COBMECTMMbIMU. HampuMmep, co3daHWe 3HauuTeNbHbIX YyAOGCTB AN MPOrpaMMUCTOB BreYeT
3a cO60M YCNOXHEHWE MalUMHbI W YBEIMYEHME KOMYECTBa O60pPYAOBaHMS, UYTO BEAET K CHUXKEHMIO
HaAEXHOCTM ¥ NOBBILIEHMIO CTOMMOCTM KaK CaMOM MalUMHbI, TakK U ee 3KCnyaTaumu.

Hanbonee nonHoe yaoBneTBopeHne npeabsBieHHbIM TPeboBaHNAM 66110 NMOYYEHO MyTeM:

1) co3gaHus yaobcTB Ans NporpaMMUCTOB C MOMOLLLIO CreLmManbHbIX 06CIyXUBaKOLWMX NPOrpaMMm;
2) NpUMEHeHNs ABYXCTYNeHYaToN CMCTEMbI NaMSATH;

3) NOCTPOEHMSI CXEM HA MArHUTHBIX f1IEMEHTAX;

4) NCNonb30BaHMsl TPOUYHOM CUCTEMbI CYUCIEHMSI.

Ynobctea Ans nporpamMMMUCTOB, MOMUMMO MHXKEHEPHOMO MyTM, CBA3AHHOIO C YCIIOXKHEHWEM MalLWHbI,
MOryT OblTb peanusoBaHbl MPOrPaMMHLIM MyTeM, TO eCcTb pa3paboTKoi CUCTEM CTaHAAPTHbIX
noanporpamMmM, BBEAEHMEM  KOMMWIMPYIOLWMX W MHTEPNPETMPYIOWNX  CUCTEM, NPOrPaMMMUPYIOLLMX
nporpamMM 1 T. 4. OToT cnocob co3aaHust yaobcTs ABASETCS 3HaUMTeNbHO 6oee coBEpPLUEHHBIM M TMBKKM,



YeM WHXXEHEPHbIN. Hanuume HeCKONbKUX BapuaHTOB OOC/TY)XMBAIOLWMX CUCTEM MO3BOJISIET MPOLLE
YOOBNETBOPUTL Pas/inyHble MOTPEBHOCTM MPOrpaMMMUCTOB, MPUCMOCOBUTL MawmHy Ans 3dhEKTUBHOMO
peLleHnsl onpedesieHHoro Kacca 3agay, KpoMe TOro, B 3TU CUCTEMbl CPABHUTENBHO ObICTPO MOTyT ObiTh
BHECEHbl [OMOSIHEHUSI W U3MEHEHMS, OTpa)kalowme HOBble MAEM B NPOrpaMMMpoBaHuW. [pu Takom
cnocobe co3gaHus yaobcTB A0CTaTOYHO, YTOObl MallMHA MOMNA BbIMOMHATL OrFPaHWYEHHbIN Habop
CPaBHUTENBHO MPOCTbIX OMEepauuil 1 ee NMo3TOMYy JIerYe CAeNaTb HaAeXHOW, MPOCTOM B 3KCMyaTauum
1 gelwesoi. OgHaKo Takas MalMHa AoskHa obnagaTb onpeaesnieHHbIM 3anacoM MOLHOCTU: HeobxoamMa
AOMNOJIHUTENbHAS EMKOCTb MaMSATU AN XpaHeHus O0B6C/TY>XMBAIOWMX MPOrpamMM U HEKOTOPbIV  3anac
CKOPOCTY A/151 KOMMEHCALMWN 3aMellIEHNS CYETa, BbI3bIBAEMOrO paboTol 3TMX NMpOrpaM.

Co3pgaHue 3anaca eMKOCTM 3anOMUHAOLWEro YCTPOMCTBa MPaKTUYECKM He yAOpPOXKaeT MalluHy, ecnu
€e OCHOBHas NamsiTb peanM3oBaHa Ha MarHMTHOM b6apabaHe.

3anac CKOpOCTM MOXHO TMOSy4MTb MyTeM A0OaBNEHWS 3arOMVHAIOLLErO YCTPOMCTBA HEGOSBLLON EMKOCTM
Ha (heppUTOBbLIX CEPMIEYHMKAX, KOTOPOE CBS3AHO C MarHUTHbIM 6apabaHoM rpymnmnoBoi nepeaaueit MHbopMaLmm
M UCTIONb3YETCS B KAUECTBE OMNEPATVIBHOM MaMsTU. PacueTbl NMOKa3bIBaKOT, YTO CKOPOCTb paboTbl “CeTyHn”, KoTopast
CHabxeHa ObICTPOAEMCTBYIOLLIEN CTYMEHBIO MaMSATU EMKOCTHIO B 162 siHeliki Mo 9 TPOMUHbIX paspsiaos, B 8-9 pas
MPEBOCXOAUT Ty CKOPOCTb, KOTOpOM 06naaana 6bl 3Ta MalluHa, e 6bl OHA 6blTa OCHALLIEHA TOSTBKO MarHUTHbIM
6apabaHoM (He UMEETCST B BUY WCMOMb30BAHME OMTUMANbHOMO MPOrpaMMUPOBaHNs — MpVM. aBT.); C Apyron
CTOPOHBbI, CKOPOCTb paboThl “CeTyHM” TOMBKO B 5-6 pa3 HbKe CKOPOCTW, KOTOpoi obniafana 6bl MallnHa, eciu Bbl
6apabaH B Hell b1 3aMeHeH BbICTPOAEMCTBYIOLLIMM 3aMOMMHAIOLLMM YCTPOMCTBOM TOM XXE EMKOCTU.

Mcnonb3oBaHve B KayeCcTBE OCHOBHOMO 3/IEMEHTA CXEM MallMHbl MArHWUTHOTO YCWMTENS C TaKTOBOM
yactoToi 200 k'Ll BMECTE C MPUMEHEHWEM TPOUYHOM CUCTEMBI CHUCTIEHUS MO3BONMIN 0BecneunTb Tpedyemyto
CKOPOCTb  BbIMOSIHEHMST OMepauMyM Mpy  MOMOLLUM MPOCTOr0 M SKOHOMHOrO  apu(dMETMYECKOr0  YCTPOICTBa
C CyMMaTOpOM MOC/Ief0BaTe/TbHOrO AEMCTBUS. B CBS3M C TEM YTO MPY OAHOM 1 TOM XX TOYHOCTU NPEACTABNEHNS
uMcen TpouyHoe C10BO B 1,6 pasa Kopo4ye [ABOWMYHOMO, ornepaumn, MNoAaobHble CIOKEHMIO, B TPOMYHOM
MocreaoBaTe/lbHOM apUgMETUYECKOM YCTPOWCTBE BbIMOJHSIOTCA B 1,6 pasa bbicTpee, YeM B ABOUYHOM.

TpovyHas cucteMa cuucnennss c umppamm 0, 1, -1 obnagaetr, Kpome TOro, W ApyruMu
NPeMMyLIECTBAMU MO CPABHEHMIO C ABOMYHOM cucTeMoM. bBnarogaps Hanuuuio B 3TOM  CUCTEME
“nonoxuTensHon” 1 “oTpuuatensHon” uudp, B KOAE uUWCTA HET 0coboro paspsaa 3Haka, 4To
CYLLECTBEHHO YNPOLLAET SIOMMKY apuUdMETUYECKMX OmnepaLui.

ToT akT, 4YTO Hawydllee OKpyrneHWe umcna [0 k BepHbIX TPOWYHBLIX 3HAKOB MOJlydaeTcs
oTbpacbiBaHMeM Mnafwux 3HakoB, HaumHas c (k+1)-ro, m3baBnser oOT HEOH6XOAMMOCTM YCTpamBaTb
B MalLMHE annapaT OKPYI/ieHWsl U BBOAWTb BapuaHTbl apudMETUYECKUX OMnepauui, pasnnyatolmecs
HaIMYMEM UNN OTCYTCTBUEM OKPYT/IEHWS.

CKasaHHOE O 3HAKEe M OKPYrJIEHWM O3HAYaeT TakXkKe, UYTO onepauusl cABura B TPOMYHOM cCUCTEME

CUYNCNIEHNS COBMeELLAEeT B cebe CDYHKLI,VIVI TaKux pa3HOBVI,ClHOCTel7I ABOUYHOIO CABUra, Kak NOrNYECKNI
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COBWT, apuUMbMETUYECKU caBUr 6e3 OKpYrieHus, apudMETUYECKUIA COBUI C OKpYriieHueM. Booble,
PaBHOLIEHHBIN C TOYKM 3PEHUS MPOrpaMMMUCTa Habop BbIMOSIHSEMbIX MAlUMHOM OMepaunii B TPOUYHOM
BapWaHTEe MalLWHbI NoyYaeTcsl 6osiee KOMMAKTHbIM, YEM B ABOMYHOM.

BbluncnurenbHas MawmHa “CeTyHb”

TpeboBaHMsl  OTHOCUTENIBHO  HAAEXHOCTW, rabaputoB U noTpebneHns sHeprum  6binn
YAOBNETBOPEHbl  MCMOMb30BAHMEM B KQYeCTBE OCHOBHOMO 3/IEMEHTA JIOTMYEeCKMX CXEM  MallMHbI
cneuuanbHO paspaboTaHHOro 6bICTPOAENCTBYIOWEr0 MArHUTHOTO YCUIUTENS. ITOT YCUAWUTENb COCTOWUT
M3 MUHMATIOPHOro TpaHcdopmaTopa C GeppuToBbIM CEepAEYHUKOM U MOAYNpPOBOAHMKOBOrO  AMOAQ,
MpUYeM B CXEMAX YCUIUTENN COEAMHSIOTCA APYr C APYyroM 6e3 nocpeactsa Kakux-nnbo 3MeKTpUYecKux
AeTanel, 3a UCK/IIOYEHNEM COEAMHUTESNbHbIX MPoBoAoB. O6LIEE KOMMYECTBO MarHWTHBIX YCUNUTENEN
B MawwuHe — 3500. KonuuectBo [Apyrux 3MEMEHTOB CpaBHUTENbHO Mano: TpaH3uctopos — 330,
3NEKTPOHHbIX N1aMn — 37, aneKTpoMarHUTHbIX pene — 10.

OCHOBHble MapaMeTpbl MallNHbI

“CeTyHb” — ofHOagpecHass MaluvMHa MoCnefoBaTeNbHOrO AEWCTBMS, Onepupylolas ¢ YnMciamm
C OUKCUPOBaAHHOW 3ansToMn.

UYncna u KOMaHabl B MalUMHE MpPeACTaB/ieHbl TPOMYHLIM KoaoM C umdpamu 1,0, -1. MawuHa
onepvpyeT ¢ 18-pa3psaaHbiMU (A/IMHHBIMK) U 9-pa3paaHbIMKU - (KOPOTKMMM) TPOMYHBIMK KOAAMM, MPUYEM
3ansTasi CTOMT BCeraa rocsie BTOporo pa3psiaa, TO eCTb BCE YnCIa Mo MOAYO MeHbLue 4,5.

KoMaHabl NpeAcTaBnstOTCS AEBATbIO TPOMYHBIMKM - pa3psifaMu, W3 KOTOPbIX MATb  CTapLUMX
COCTaBNSIIOT aZAPECHYI0 YacTb, TpU — KOA onepaumu W oavH (MNaglumin) UCNonb3yeTcs B KayecTsBe
npu3Haka mMoaudukaumm appeca. Mpy BbIMONHEHUM KOMaHZ, coAepXalimx B 3ToM paspsae 1 wmm -1,
WX agpecHasl 4YacTb aBTOMATMUECKU W3MEHSIETCS COOTBETCTBEHHO MpPUOGABMIEHMEM WU BblYUTAHUEM
yuCna, XpaHsiLerocs B CreuyanbHoM 5-paspsiaHoM pernctpe (MHAEKC-perucTpe).

MaMsaTb MaliMHbI COCTOWUT W3 ABYX CTyMEeHei: a) onepaTMBHOrO 3arnoOMMHAIOLLEr0 YCTPOMCTBA
Ha (peppuTOBbLIX CEpAEYHMKAX EMKOCTbI0 B 162 siuelikv Mo 9 TPOMYHbIX pa3psiaos; 6) 3arnoMuHatowero
YCTPOWCTBA Ha MarHMTHOM 6apabaHe eMKOCTbIO B 1944 sueiikn No 9 TPOMYHbIX Pa3psiaoB.
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Mepepaya uWHGOpMaUMM Mexay 3anoMUMHAKWMMKM  YCTPOWCTBAaMU  MPOM3BOAWUTCS  30HaMMU,
coaepxalimMmm rno 54 aeBaTnpaspsagHbiX Koaa.

BBo4 OaHHbIX B MalUMHYy OCYLLECTB/ISIETCS C MSTUMNOSULMOHHOW OyMadkHOM nepconeHTbl MoCpeacTBoM
(hOTO3NEKTPUUECKOrO BBOAHOIO YCTPOMCTBA, PaboTaIOLLIEro CO CKopoCTbio 800 3HAKOB B CEKYHIY.

BblBOA Aa@HHbIX MPOM3BOAMTCS MYTEM MevaTh U nepdopaumm Ha 6yMaxkHOM JIEHTE CO CKOPOCTbHO
7 3HaKOB B cekyHay. Bo3MoxxeH BbIBOA4 KakK TpPOM4YHbIX KOAOB (KOMaHAa), Tak u 6yKBeHHO-LUMdpOBOro

TEKCTa C 33/1aHMEM MPOU3BOJILHOWM hopMbl 61aHKa.

KOHTpO/b  WUCMPaBHOCTU  MalMHbl  OCYLLECTBNSETCA MyTEM  BbIMOSHEHUS  TECT-MPOrpamMm
B NPOUIAKTUYECKUX PEXMMAX.

MuTaHne MawwuHbl NpoM3BOAMTCA OT ceTu TpexdasHoro Toka 220/380 B. MoTpebnsiemas
MoLUHOCTb — 2,5 kBa. Oxna)kaeHme ecTtecTtBeHHoe.

MawwvHa odopmneHa B Buge wkada 2,981,8580,5 M ¢ nynbToM ynpaenenus 1,680.681 M 1 ctona
BHELLHMX ycTpoicTB 1,280,880,75 M.

[ns yctaHoBKM MalumHbl TpebyeTcs nnowaab 25-30 m2,
bnok-cxema n cuctema KOMaHA4 MalWWHbI
MaluMHa COCTOMT W3 LWEeCTU (YyHKUMOHANbHbLIX YCTPOUCTB: 1) apudMeTUUeckoro YCTpOKCTBa,

2) yCTPOMCTBA ynpaBneHus, 3) onepaTMBHOrO 3aroMUHAIOLLIEr0 YCTPOWCTBA, 4) yCTpOMCTBa BBOAA,
5) yCTpoicTBa BbiBOAa, 6) 3aNOMMHAIOLEro YCTPOMCTBA Ha MarHUTHOM 6apabaHe.
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Bnok-cxema BbIMUCINTENIbHOW MalMnHbI “CeTyHb"”



Mepepaya wHdpoOpMaumMn Mexay 6nokamyM, B TOM 4MCIe BBOA M BbiIBOA €€ M3 MalUWHbI,
NMPOM3BOAMTCS YEPE3 ONEPATMBHOE 3aNOMUHAIOLLEE YCTPOWUCTBO. ITO YCTPOWCTBO 0bnaaaeT 9-paspsaHbiM
COBWraloLLMM  PErucTpoM, MOCPeACTBOM  KOTOpPOro  MHdopMaums, nocTynawowasl Ha ero  BXod
B nocriefoBaTenbHoON ¢dopMe, npeobpasyercs B napasnnesibHyio ¢opMy AN 3anucu B 3aroMuHatollee
YCTPOMCTBO,  a MHdOpMauMs,  CYMTbIBAEMas  NapajafieNibHO U3 3aMOMMHAMOWEro  YCTPOMCTBa,
npeobpasyeTcs B nocnegoBaTtenbHyto dopMy. 3Ta MHMOPMauusi HanpaBnsieTcd B TO WM MHOE
YCTPOICTBO B 3aBUCMMOCTY OT COCTOSIHMSI nepekstodaTens M1, KoTopoe B KaXKAblii MOMEHT OMNpeaenseTcs
BbIMO/THAEMOW MPOrpamMMon.

ApudMeTnyeckoe YCTPOMCTBO MallMHbI  OCYLLECTBNISIET  BbIMOSIHEHNE KOMaHA — CJIOXKEHWS,
BbIUMTAHUS, YMHOXEHMSI, MOPa3psAHOro YMHOXEHWS, CABWUra, HOPManm3aumu, a TakKe KOMaHz MocCbIKu
yncen B PerucTpbl apupMeTUYECKOro YCTPOWCTBa M 3anucu pesy/ibTaTa B OnepaTMBHOE 3anoMUHaloLee
YCTPOWCTBO.

B apudmeTnyeckoM YCTpOWCTBE WMEETCA [ABa PErucTpa: Peructp MHoxutenss R v perucrp
pesynbtata S (akkymynaTtop). Pernctp R coctouT w3 18 TpurrepoB,  ynpaBnsilowmMx  Kao4aMu
MHOXWTENbHOrO YycTpoicTBa. Peructp S npeactaBnsieT coboit 18-paspsiaHblii TPUTTEPHBIA  perucTp
CO CABWIOM B/IE€BO M BMpaBo.

Uncno wm3 perncrtpa S nocpeactBoM nepektodatens 12 MoxeT OblTb HanpaB/ieHO MO OAHOMY
U3 yeTbipex kaHanos. pu BbIMOMHEHWM KOMaHAbl C/IOXKEHMS WM BblMMTAHWS OHO MOAAETCS Ha BXOA
CcymMMaTopa apudMETMUYECKOr0 YCTPOMCTBA OAHOBPEMEHHO C MOCTYM/IEHMEM Ha BTOPOW BXO4 3TOro
CyMMaTopa 4ucna, BbiIbpaHHOro U3 onepaTtuBHOW NamMsTU. MpyU YMHOXXEHUM YNACTIO M3 peructpa 5 Moxer
6bITb MociaHo Mb6o B perncTp R B kKayecTBe MHOXUTENS, IM60 Ha BXOA MHOXWUTENBHOIO YCTPOMCTBa
B KauecTBe MHOXMMOro. B cniyyae 3anmcn  cogepXmMoro permctpa 5 B onepatuBHYIO  NaMATb
nepekstoyatenb M2 coeanHSeT BbIXOJ PEMMCTPA 5 € BXOAOM perucTpa 3aroM1HaloLIero YCTpOUCTBa.

B pernctp S uncio MOXeT 6biTb MPUHATO M3 3aMOMMHAIOWEro YCTPOWCTBA, U3 MHOXWUTENIbHOIO
YCTPOWCTBA UM M3 CYETUMKA CABUrOB MpY HOpManv3aumu, MpUYeM BO BCEX Cydasix OHO MPOXOAWUT uyepes
cymmarop.

MpueM uncna B PErUCTP S COMPOBOX/IAETCA BbIpaboTKOM NMpU3Haka o, o(S), No npaBuIy: eciu
YNCIIO MOMOXMUTENBHO, TO w=1, €CIN OTPULLATENBHO, TO ®w=-1, €C/IN paBHO Hy/O, TO w=0.

Mpy nocTynneHuu uucna B peructp R unv B pernctp moamdukaumm F ycTporcTBa ynpaBneHus
BbipabaTbiBaeTCA N0 TOMY Xe npaBuiy nNpusHak o, » (R) nam o (F).

B 3aBMCMMOCTM OT 3HaY€HWs1 3TOrO MpM3HaKa CO MPOM3BOAMTCS Mepeaayva YNpaBleHUs Npu
BbIMO/IHEHMM KOMaHZ YCMOBHOro nepexoaa. Mpy onepaumsix, He CBA3aHHbIX C BbipabOTKOM Mpu3HaKa
CO, COXPAHSIETCS ero 3HayeHue, BbipaboTaHHOE NpeabIAYLLEN onepauven.



B ycTpoiicTBe ynpaBneHUss MMEETCs Tpu perucrtpa: 9-pa3psaHbili permctp komaHabl K, 5-
paspsaHbIi perucTp aapeca koMaHabl C u 5-paspsigHbii peructp moamdmkaummn (MHaekc-pernctp) F.

Pernctp K coctouT M3 ABYX 4YacTei: 5-pa3psiHOro TPUITepHOro perncrpa co CABUIOM BMpaBo,
B KOTOPbI/ MOMELLAIOTCA aapeca Yvces M KoMaHa npy BbibopKe 3TUX YMCEN M KOMaHA M3 OrnepaTvBHOIO
3aMoOMMHAIOWLErO YCTPOMCTBA M YETLIPEX TPUITEPOB KOZA OMepaumu, W3 KOTOPbIX TPW OMpeaensioT
XapakTep MocnefoBaTe/lbHOCTU YNPaBASIOWMX UMMYNbCOB B 3aBUCMMOCTM OT MPUHATOrO Ha HUX KOAa,
a YeTBEPTLIN yNpaBAsieT MexaHU3MoM MoaudMKaLMM agpecHol YacT KOMaHabl.

YCTpOMCTBO  ynpaBneHuss 06MafaeT COBCTBEHHbIM  CYMMAaTOpOM, C MOMOLUBIO  KOTOPOro
NpOM3BOAMTCS MOCNEAOoBaTENbHOE W3MEHEHUE aApPEeCcOB BbIMOSHAEMbIX KOMaHA W OCYLLECTBAAIOTCA
orepauun, CBS3aHHbIE C peructpoM moaudukaumum F, B TOM umcne u cama Moaudumkauus aapecHbiX
yacTtel KoMaHa.

K MOMEHTy Hauyana ornepauuv aapec noanexallel BbIMOSHEHWMI0O KOMaHAbl MPUHUMAETCS
B peructp C, a caMa koMaHaa — B peructp K, npuyemM nepebiMM NMOCTYNaloT MNaAWMe pa3psiabl KOMaHbl,
cozepxalime NpusHaK MoaMUKaUMM 1 KOA onepauuv. AQpecHasi YacTb KOMaHZbl NMPOXOAWT B PerucTp
K yepe3 cymMMmaTop, Ha BTOpPOM BXOA KOTOPOr0 MOXET 6biTb MOAQHO COAEPXMMOE WHAEKC-perncrpa
F C NONoXuTenbHbIM UK OTpULLATENBbHBIM 3HAKOM B 3aBUCMMOCTU OT MNpU3Haka MoanduKaLmum.

YcTaHoBneHHas B pernctpe K moauduumMpoBaHHasi agpecHasl YacTb KOMaHAbl B 3aBMCMMOCTM
OT XapaKkTepa BbIMOSHAEMO OMepaumMu  WUCMONb3YETCS WM KaK  agpec  4ucna, Bbibupaemoro
M3 OnepaTMBHOW NaMsiTU, UM KakK aApec, Mo KOTOPOMY B MaMsiTb MPOM3BOAMTCS 3anuCb YMCia, WM Kak
aapec KoMaHabl, KOTOPOW A0/MKHO ObiTb NepedaHo yrpaB/ieHUe, UK Kak YCIIOBHOE YMCII0, coaepiKallee
nHpopMaLmo 06 06MeHe Tpynmnoit KOAoB MeXAy OMNePaTMBHOM MaMSATbIO WM MarHUTHbIM 6apabaHoM,
a TaKke 0 paboTe C BHELWHMMM YCTPOWCTBAMM.

Mpu paboTe MalMHbl C AIMHHBIMKA Adelikamu (18 pa3psigoB) uTeHue (3anucb) NpOU3BOAUTCS
ABaXAbl: CHayana CYMTLIBAKOTCS MM 3aMMCbIBAlOTCS 9 MIaALWINX pPa3psiAoB YnCIa, @ 3aTeM — 9 cTaplimx
paspsgoB. Apec AJIMHHOM SYElKM MaMsTM COAEPXUT B MSTOM paspsige -1; aapec ee MosioBWHbI,
COOTBETCTBYIOLLEN MAALLNM pa3psiaaM, COAEPXMT B 3TOM pa3psiae 1; aapec ctapluei nonosuHbl — 0.

Mpy BbINOMHEHUM KOMaHA 6e3yCrioBHOW Mepefayn ynpaBeHWUs, TakkKe KakK W YCIIOBHOW, B TOM
Cnyyae ecnu nepedaya ynpaBneHus AeUCTBUTENbHO MPOM3BOAMUTCS, MpUHATasi B perucTp K agpecHas
YaCTb KOMaHAbl Mepeaayn ynpaBneHWsl BOCTPUHMMAETCS KakK afpec HOBOW KOMaHAbl; MpOMCXOAWUT
BbIGOpKA 3TOW KOMaHAbl M3 NaMsTU M NpuUeM ee B perncTp K, B TO BpeMsl Kak caM afpec nepeaaercs
u3 peructpa K B peructp C. Ecnv xe nepegaya ynpaBneHUst He A0MHKHA MPOM3BOAMTLCS, TO MEXAHW3M
BbIGOPKM O4YepeaHON KOMaHabl paboTaeT TaK, Kak Mpu BCAKOW APYrov onepauuv, a UMEHHO: aapec
BbIMO/IHEHHOM KOMaHAbl HanpaBnsieTcs U3 peructpa Cuepe3 cymmatop B peructp K, npuyem
B COOTBETCTBYIOLLMI MOMEHT Ha BTOPOM BXOA CyMMaTopa NMOAAEeTCs MMMNY/bC, Nnoa AENCTBUEM KOTOPOro



NPOUCXOAUT MOC/eAoBaTeNbHOE yBeNMYeHne aapeca, 6narogaps yeMmy B peructp K nocTynaeTt aapec
cneaytoLLei no nopsiaky KoMaHzpl.

CTpyKTypa UMK/a, COOTBETCTBYIOLIErO TOM WM WMHOM Onepauuu, 3adaeTcs pacrpeaenutenem
MMNYNIbCOB (Ha 6/IOK-CXEME HE MOKa3aH), KOTOpbIM MpPeAcTaBNseT coboi 3aMKHYTYIO B KOJbLO JIMHUIO
3a4€pPXXKKM, B Pas3fIMYHbIX TOYKaX KOTOPOW MMEIOTCS OTBETB/IEHUS, BblAAloWME yrpaBsiowme UMMy nbCbl
B HYXHbI1 MOMEHT B 3aBMCMMOCTM OT KOZA BbIMOSIHAEMON onepauun. Bpemsi npobera uMnynbca
no pacrnpeaenuTenio B 60MbLIMHCTBE onepaumit paBHo 180 Mkcek. [py  BBIMOMHEHUU  OMEpaLIMiA
YMHOXEHUS, CABMIa, HOpPManusaumm v 3anMcu M3 permctpa 5 B namsatb AnvHa Konbla pacnpegenutens
UMMYNbCOB M COOTBETCTBEHHO AJIMTENbHOCTL LUMKNIA YBENUYMBAOTCA. [lpy  BLIMOSIHEHUMM Onepauumi
nepegayv ynpaeneHusl B Clydae, ecnv nepegada npoUCXOAWT, AJIMHA 3TOr0 Kofbua W ANUTENbHOCTb
umKna ymeHowatotcs o 100 MKcek.

Bo BpeMs paboTbl C MarHUTHbIM 6apabaHoM WK C YCTPOMCTBaMM BBOJAA — BbIBOAA@ OCHOBHOE
YCTPOMCTBO YMpaBieHWs CTAaHOBMTCSH B XXAYWMN PEXUM, MNOAYMHSSCb MMMYbCaM, MOCTYNaoLWmM
M3 aBTOHOMHBIX YCTPOMCTB YrpaB/fieHWsi MarHUTHbIM 6apabaHoM, BBOAOM M BbIBOAOM.

Mpn paboTe B OAHOTAKTHOM PEXMME KOJbLO pacrpeaenuTens MMMynbCoB pa3MbIKAeTCsl, U Ans
BbIMOJIHEHMSI KaXkKAOM KOMaHAbl HEO6XO0AMMO NMoAaTb Ha BXOA pacrpeaeniuTenst nyckoBOW MMMY/bC. ITOT
MMNYNbC OPMUPYETCA CXEMOW OAHOMO WMMMYNbCa MPU KaXKAOM HaXaTuu Ha KHOMKY “nyck” nynbTa
ynpaeneHus. B cnyyae, Korga MallMHa HAxXoAUTCS B aBTOMATUYECKOM PEXMME, TMOCTYMNMBLLNNA
B pacnpeaenuTeslb NycKOBOW MMMYSbC LUMPKYSIMPYET B €r0 KOJbLUE A0 TeX Mop, Moka pabota MallyHb
He 6yJeT npepBaHa OAHMM U3 “OCTaHOBOB”: KOMaHAOM “OCTaHOB”, TMeEpernosiHEHUEM B PErnCTpe
S, KHOMKOM “0CTaHOB" MUK K/OYOM “OAHOTAKTHbIN PeXnM” Ha NynbTe yNpaBieHus.

CuctemMa KOMaHA MaluMHbl laHa B MOMELLEHHOMN Hwbke Tabnuue. B 3Toi Tabnuue kog onepauuu
BMECTE C MPM3HAKOM MoAUMUKaUMM, MOMOXKEHHBIM pPaBHbIM HY/MIO, 3aMUCbIBAETCS C MOMOLLbIO ABYX
JEBATEPUYHBIX LMdDp. Lndpbl € yepToukot Haeepxy (B HacTosillend nybnuMkauum BepXHSsS 4epTa
3aMeHeHa npeduKcoM “BOCKIMUATENbHbLIM 3HAK” — npuM. pea.) 0603HAYalT COOTBETCTBYIOLIME
“oTpuuaTenbHble” undpbl (Hanpumep, cumeon '3 obo3Hauvaet -3).

Cucrema KOMaHA MaluMHbI “CeTyHb"”

Kon HaszBaHue onepauun CoaepixaHue Bbipa6boTka Bpemsi BbINOJIHEHUA
onepauum KOMaHAbl ® B MKCEK

1313 CuunTbiBaHMe ¢ Mb [M*] => [D,] CoxpaHsetca 7500

130 Beoa-BbiBOA Beoa B @, CoxpaHsieTca -

133 3anucb Ha Mb BbiBog, 13 O, Coxpansietca 7500

1213 HopManuzaums [M*] => [®D,] o (S) 275+5]|N|

120 Cpgur Hopm (S) => (A*); N o (S) 290+5]|N]|
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=> (5)

123 3anucb n3 S Cas (S) Ha (A*) => o (S) 225
(S)
1113 CnoxeHwne B F (S) => (A*%) o (F) 180
110 Mocbinka B F (A¥)+(F) => (F) o (F) 180
113 CnoxeHve B C c (A¥)=>(F) o (F) 180
nocbinkoi B F
0!3 3anucb u3 F (F) => (A*) o (F) 180
00 besycnoBHbi nepexoag A* => (C) CoxpaHsietca 100
(BrT)
03 3anucb n3 C (C) => (A¥) CoxpaHsietca 180
113 YcnoBHbii nepexoa VII A* => (C) npn o=!1  CoxpaHsieTcs 100,180
-1
10 YcnoBHbii nepexoa VII A* => (C) npy ®=0  CoxpaHsietcs 100,180
-0
13 YcnoBHbii nepexog VII A* => (C) npy =1 CoxpaHsietca 100,180
-1
23 "OcraHoB" "OcraHoB"; (A*) => o (R) 180
(R)
20 MopaspsgHoe (A*¥) () (S) => (9) o (S) 180
YMHOXeHNe
23 Mocbinka B R (A*¥) => (R) o (R) 180
313 BblunTaHue B S (S) - (A*) => (S) o (S) 180
30 Mockinka B S (A*) => (S) o (S) 180
33 CnoxeHune B S (S) + (A*) => (S) o (S) 180
413 YMHOXeHue - 11 A¥)+(S)(R)=>(S) o(S) 320
40 YMHOXeHue - 0 (S) => (R); (A*) (R) o (S) 320
=> (S)
43 YMHOXeHuMe - 1 S)+ (A¥)(R)=>(S) o (S) 320

lpumeyarue: Onepayuu ¢ kodom 43, 40, 43 e Hacmosiwee 8peMsi He UCIMOMb3YMCH.

Mpy HanuCaHWUM KOMaHA K TakoMy Koay ornepauun HeobxoauMmo npubaBWTb 3HAYEHME Mpu3Haka
MoAMbUKaLMM KOMaHAbI.

Cumonbl [M] wnmn [®,] obo3HayaloT cogepxmmoe 30Hbl M MarHuTHOro 6apabaHa wu
COOTBETCTBEHHO 30HbI & onepaTMBHOM nams™v, roe a= -1,0,1; caumBonbl  (A), (S), (R),



(F) n (C) 0603HaualoT COOTBETCTBEHHO COZIEPXKMMOE SAUENKN A onepaTUBHONM NamaTu, peructpoB S, R, F u
C; cumMBONn => O3HA4YaeT MOCbINKY pe3ynbTaTa WAM COAEPXMMOrO 30Hbl, YKa3aHHbIX CfeBa OT 3TOro
CMMBOMA Ha MeCTO BEeSIMYMHbI MM COOTBETCTBEHHO COAEPXXMMOMO 30Hbl, YKa3aHHbIX CnpaBa OT 3TOro
cumBofia. Hanpumep, 3anuce (S) => (A) O3HayaeT: NnocnaTb COAEPXMMOE perucTpa S Ha MecTo
COAEPXXMMOro siueiiku A. 3BE3A0YKOM MOMeYaloTcsl MoandUUMPOBaHHbIE apeca WM WX COCTaBHbIE
yacTu.

Onepauvs caBura npov3BOAUT CABUI codepXummoro peructpa S Ha |N| paspsgos, rae
N paccMaTpvBaeTCs Kak 5-pa3psfHbiii Kofd, XpaHsawminics B auelike A*, 1o ectb N=(A*). Casur
npounssoautcs Bneso npu N>0 1 Bnpaso npu N<O. MNMpu N=0 cogep>xmmoe perncrpa 5 He U3MeHseTcs.

Onepaumsa HopManu3aumm npoussoanT casur (S) npu (S)<>0 B TakOM HanpaBfiEHWMM U HA Takoe
yncno paspsaoB |N|, uTobbl pesynbTaT, MOChINAEMbIM B fUeiky A*, 6bin no moaynio 6Gonbwe 1/2,
HO MeHblUe 3/2, TO eCTb B ABYX CTapluMx pa3psgax pe3yfbrata bbiia 3anucaHa kOMOMHaumMs TPOMYHbIX
undpp 01 unm 01. Mpu 3ToM B pernctp 5 nockinaetca uncno N (5-paspsigHbiiA Koa), 3HaK KOTOporo
onpeaensieTca HanpasfeHneM casura, s uMeHHo: N>0 npu casure Bnpaso, N<O npu casure Bneso. Mpu
(S)=0 unu npu 1/2<|(S)|<3/2 B aueliky A* nocbinaetca (5), a B pernctp 5 nocbinaercs N=0.

OcTanbHble onepauun, coaepkalumecs B Tabnuue, cHbl 6€3 AONONHUTENbHbIX MOSICHEHWM,

CucrtemMa mateMaTuyeckoro ob6cny>xXmBaHuUs MallUHbI

Pa3pa60TKa CUCTEMbI MATEMATU4ECKOIro O6CFIY)KMBaHMFI nposoannacb B CneAyOLWMX HanpaBnEHUAX:

1. Co3pgaHue 6MbnnoTeKkn cTaHAAPTHLIX NOANPOrpaMM.

2. Co3paHve pa3nyHbIX BapUaHTOB MHTEPNPETUPYIOLLMX CUCTEM.

Mpy COCTaBNEHWUM CTAHAAPTHbLIX MOAMPOrPaMM YYUTbIBAIUCb OCOBEHHOCTM MallUMHbl. [lo3ToMy
AaHHble O BPEMEHM WX PaboTbl, a TakXkKe O 3aHMMAaeMOM MMW MeCTe B MaMsTU B KAKOW-TO CTEeMeHu
MO3BONSAIOT CyAUTb O TOM, HAcKONbKO 3 eKTUBHO ByAET UCMONb30BaThCS MaluMHa, €M He NoXXaneTb
YCWMWIA Ha COCTaBNEHME XOPOLLEH NPOrpaMMbl.

OcHoBy 6M6MMOTEKM COCTaBUAM MOAMNPOrpaMMbl AN BbIMOJIHEHUSI YeTbIpex apuMeTUYeCKmX
[AEWCTBUN W BbIYNCNIEHUSI 3NEMEHTapHbLIX (YHKLMI B pexxuMme nfaBatowein sanatoin. Kaxpass w3 aTux
noanporpaMM 3aHMMaeT He bonee OAHOW 30HbI MAMSITU U BbIMOSIHAETCA HE MEASIEHHEE, YeM
B 8500 MKcek.

PsiA noanporpamMM CNyXXWT AN pelleHnsl HEKOTOPbIX TUMOBbLIX 3aZay: PELLEHUSI CUCTEMbI NIMHENHBIX
anrebpanyecknux ypaBHEHWI, BbIMUCIIEHUS WHTErpanoB, WHTErpUpOBaHUS CUCTEMbl OBbIKHOBEHHbIX
A depeHUManbHbIX YpaBHEHUIA U T. A.



MoanporpamMMa peLLeHnsl CUCTEMbI JIMHEWHBIX anrebpanyeckmux ypaBHEHMIA, OCHOBaHHasi Ha MeToae
lFaycca c BbIGOPOM rNaBHOMO 3f1eMEHTa W onepuvpyowas C YuciaMu, MpeacTaBieHHbIMU B pexume
C NNaBaloWen 3ansToi, B BUAE MaHTUCChI M MOpsiAKa, MPOM3BOAMT PELUEHNE CUCTEMbl 14-ro mnopsiaka
3a 3,5 MWH. 1 cucTembl 26-ro nopsiaka 3a 14 MMH., BK/IIOYas B 060MX Crlyyasx BpeMsi BBOAA B MaLLWHY
noanporpamMMbl M UCXOAHOW MaTpuvubl (B AECATUYHOW CUCTEME CUWUC/IEHWS), a TAKOKE BPeMs Meyatu
pe3syNbTaToB peLLeHust (TOXKE B AECSTUYHON CUCTEME). Bpemsi paboTbl 3TOM NOANPOrpaMMbl B HEKOTOPOM
CMbIC/IE MOKa3aTeNlbHO, TaK KaK pa3/inyHble “MaTpuyHble” 3agauvm Hanbonee HebnaronpusiTHbl Ans
MaLLWHbI C TAKOWN CTPYKTYPOM MaMsATH, Kakasl peaim3oBaHa Ha MaluvHe “CeTyHb".

C uenblo YCOBEpLUEHCTBOBAHUS anmnapaTa NporpamMMMpOBaHMsl MaliMHbl pa3paboTaHO HECKObKO
BapyMaHTOB MHTEPNPETUPYIOLLMX CUCTEM, KOTOPbIE OCYLLECTB/IAIOT aBTOMaTM3auuio obMeHa MHdopmMaumen
MeXZy MarHuTHbiM 6apabaHoM U OMepaTVBHOM MaMsTbio, BBEAEHWE TMJABAOLIEN  3ansTOM
W UCMONb30BaHWe  CTaHAapTHbIX nognporpamMM. OCHOBY OAHOW M3 3TUX CUCTEM  COCTaBsieT
WHTepnpeTupytowas nporpamma WIM-2 un cooTBETCTBYIOWAs 6MbnMoTeka CTaHAapTHLIX MOAMPOrpaMM,
B KOTOPOW MMEIOTCS NOAMNPOrpaMMbl 151 BbINOSHEHMS apUMMETUYECKUX AENCTBUIN C NNaBaIOLLEN 3ansaTon
W MOAMNPOrpaMMbl A1l BbIYMCIIEHWS] 3MEMEHTAPHBLIX (YHKUMIA. B paMkax 3TOM CUCTEMbl MarHWTHbIN
6apabaH (QYHKUMOHMpPYET Kak onepaTuBHasi nNamaTb. [Ns ykasaHUs MECTOHaxXOXAEHMSI KOAOB
Ha MarHuTHoM 6GapabaHe BBOAsTCA 0606uWeHHble, agpeca (9-pa3psiaHble TPOWYHBbIE KOAbl), TaK 4YTO
Ha 6apabaHe 06pasyeTcs CrJIOWHON MaccMB  SIMEEK MaMATM  C MOCNEeA0BaTENbHBIMU - a[ipECAMMU.
MporpamMMa BbIYMCIEHMI W MHDOPMaUMS, Heobxoammas ANs ee paboTbl, HAXOASTCA Ha MAarHUTHOM
6apabaHe. OnepaTyBHas NaMsiTb UrPaeT B 3TON cucTeMe posib BydepHOro 3anoMMHaloLEro YCTPOWCTBa,
B KOTOPOE BbI3bIBAETCA A/1S1 BLIMOSIHEHNS O4epefHasl YacTb (30Ha) MporpaMMbl M 30Ha MHGOpMaUMu,
Heobx0AMMOCTb B KOTOPOW BO3HMKAET B MPOLIECCE BblUMCIEHMI. KpoMe TOro, B OMepaTvBHOM MamsTu
MOCTOSIHHO XPaHMTCS OCHOBHAsi YaCTb MHTEPNpeTUpYytoLein nporpammsl UM-2.

OcHOBHas NporpaMMa BbIMOJIHAETCS! B PEXMME YACTUYHOM MHTEPrpPETaLUMi, @ UMEHHO BbIMOJHSAOTCS
0OblYHble MalIMHHbIE KOMaHAbl [0 TeX Mop, MoKa He BO3HWKAET HeobXoAMMOCTb WCMOMb30BaTh
0606LeHHble  aapeca (moTpebyercs WHGOpPMaLMS, XPaHSALWASACA B AaHHbIM MOMEHT Ha MarHUTHOM
6apabaHe), 06paTUTbCA K KakoM-NMbo CTaHAApTHOM MOANPOrpaMMe WM MEPENTU K BbIMOJIHEHUIO
KOMaHfpl, pacrosioXeHHOW B APYrol 30He OCHOBHOWM MpOrpaMMbl; B 3TUX Clyyasx MPOUCXOAWUT
obpaLlueHne k UM-2.

NHTepnpeTupytowas nporpaMma NMM-2 BbinonHseT cnegyowme dyHKUMM:
1) peanusyet obpalleHre K CTaHAAPTHbIM MOAMPOrpaMMaM, M B YacTHOCTM NPOW3BOAUT MEPEChUIKY
nHdopMaLmm C ogHoro MecTa namaTn Ha Apyroe;
2) npousBoOAWT Nepeaady yrnpasnieHus no 0606LeHHoMy aapecy (0606LIeHHbIN nepexon);

3) npomo/mKaeT BbLIMOMHEHWE NMHENHBIX (6€3 nepesay ynpaBieHWs) KYCKOB MPOrpaMMbl Mpu
NMepexoAe OT OJIHOV 30HbI MPOrpaMMbl K ApPyroun.
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NHTepnpeTtupyowaa nporpamma WIM-2 onepupyeT C uncnamu, nNpeacTaBfeHHbIMU B pexmnMe
C NJaBaloLlen 3anaToi ¢ 18-pa3psaHoOi MaHTUCCOM W 5-paspsigHbIM MopsiakoM. Takoe npeacTaBneHue
ymncen Mo3BOSSIET BECTM BbIUMCIEHNS C BOCEMbIO BEPHbIMU AECATUYHBIMU 3HakaMu B AvanasoHe oTl0
19 o 10+,

B OpyroMm BapuaHTe WHTepripeTupyroweli nporpammbl — WM-3 — uncna npeacTaBneHbl Gornee
KOMMAKTHO: 13 paspsiaoB — MaHTUCCa, 5 paspsaoB — MNOpsaoK (KaXKAoe YMCIO MOMELLAETCS B A/IMHHOM
AYenke). ITO MpPeACTaB/eHWE YMCEN MO3BOMSIET BECTU BbIYMCIEHMS MPUMEPHO C LUECTbIO BEPHBLIMM
AeCATUYHBIMA 3HakaMK, B TOM Xe auanasoHe ot 107%° go 107, Cuctema WI-3 BbINOAHSET NpUMEpPHO
Te Xe (YHKUMM, YTO M paHee pacCMOTpeHHas cuctema UM-2.

MHTepnpeTvpylolas cuCcTeMa, SBASSICb  HayallbHbIM  LWIArOM  Ha MyTW  CO34aHUS  CUCTEMbI
MaTEMaTUYECKOro 06CNY)XMBaHWS, 3HAYMTENbHO obneryaeT Mpouecc MpPOrpaMMMPOBAHUS Ha MalUMHE
“CeTyHb", MPUYEM 3TO AOCTUraeTcs 6e3 3aMETHOrO YBE/IMYEHUSI BPEMEHM CUYETA BBUAY TOrO, UTO B 3TOM
cUcTeMe NpomsBOAATCS B GOMBLIMHCTBE C/lyYaeB TOJSIbKO CyLECTBEHHO HeobxoauMble obpalleHus
K MarHUTHOMy 6apabaHy, a MHTeprnpeTaums TEX UM MHbIX NCEBAOKOMaHZ OCYLLECTBISIETCS, KaK NpaBwuio,
Mexay TakKuMu obpalleHusiMM K MarHUTHOMY 6apabaHy, He Bbi3blBasi 3HAUYWUTENBHOMO YBENMYEHUS
BpeMeHu cyeTa. OCHOBHble CTaHZapTHble MOANPOrPaMMbl, Kak OblN0 YKasaHO Bhile, YCMEBAIOT TakXke
BbIMNOJTHATLCSA 3@ BpeMsi ogHoro obopoTa 6apabaHa.

OnblIT  WUCMOMb30BaHWUA  3TUX  WMHTEPMPETMPYIOWMX  MPOrpaMM  MOKas3blBAeT, YTO, HECMOoTps
Ha 3aMef/IeHMe, BbI3blBaeMOe WX paboTol, NPOM3BOAMTENIbHOCTL  MallMHbl - YAOBMETBOPSIET TEM
TpeboBaHMAM, KOTOpble MEpBOHAYasbHO ObliM NpeabsiBfieHbl K Hel. Mpu KenaHuM MoxHo 6onee
3¢ dEKTUBHO MCMONb30BaTb TOT “3amac” CKOpoOCTM, KOTopbiM obnagaetr MawwuHa “CeTyHb”. oacyeTsl
MOKa3bIBAIOT, YTO CPeAHSssl onepaTUBHasi CKOPOCTb PaboThl MalMHBI C YYETOM 0OpaLLEHUIA K MarHUTHOMY
6apabaHy no kpaliHei Mepe Bbie 800-900 onepauunin B cekyHay. Hanpumep, npu pelieHun CUCTeM
NIMHENHbIX anrebpanyeckmx ypaBHEHWUIA MO YKa3aHHOM Bbllle NPOrpaMMe CpefHsisi onepaTUBHas CKOPOCTb
MawuHbl 1100-1200 onepaunii B cekyHay. [pyu peweHun aApyrux 3agad  (pacyeT XapaKTepUCTUK
HEWTPOHHOIO JeTekTopa MeToAoM MoHTe-Kapno, pacyeT 3MEeKTPOHHOM MJIOTHOCTU KPUCTANIIMYECKUX
CTPYKTYP, BbIYMC/IEHME HEKOTOPbLIX WHTErpasioB M Apyrue) CpefHss OnepaTMBHasi CKOPOCTb MalUMHbI
2000-4500 onepaumit B CEKyHAY.
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