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1 BBenenmne

[lenpto gaHHOM JabopaTopHON  pabOTHl  SBISETCA  MOJCIUPOBAHUE
XapaKTEPUCTHK (POTONMPHEMHBIX YCTPOWCTB IS BOJIOKOHHO-ONTHYECKUX CHCTEM
CBSI3H.

2 TeopeTnyeckasi 4acTh
2.1 OcHOBHBIC IOHATHS

OmHuM W3 TIaBHBIX (PYHKIIMOHAIBHBIX 3JIEMEHTOB CXEMBI Cpelu OJIOKOB
BOJIOKOHHO-ONTUYECKON  CUCTEMbl  mepenaun  spisiercss  DoTtompueMHoe
ycTporcTBO.  DOTONMPUEMHHMK  W3TOTABIMBACTCS M3  MOJIYNPOBOIHUKOBBIX
MatepuanioB. CylIeCTBYIOT OIpeJeieHHbIle TpeOOBaHUS K €ro KauecTBy U
HAJEXKHOCTU, MOCKOJIbKY OTKa3 Jo0oro anementra jnanHoro ®IIY mpuBogut x
HapYLIEHUIO MPABUIILHON pabOThI BCETO CTBOJIA JTMHUU.

KauectBo paborsr DIIY xapakrepusyercsi CIEIYIOIIMMU OCHOBHBIMU
napaMeTpaMu:

— 4YYyBCTBUTEJbHOCTb;

— JMHAMHWYECKHMHU JHUana3oH;

— K03 PuIeHT ommooK.

@DOTOAETEKTOp JAOJKEH BHOCUTh MUHUMAJIbHBIE WIYMbl B MPHEMHYIO
CUCTEMY, OTJIMYaTbCid CTaOWJIBHOCTHIO  PabOYMX  XapakTEPUCTHK, HMETh
HEOOJIbIINE pa3MeEpPbl, ObITh BHICOKOHAACKHBIM U HEJOPOTHUM.

B cBszu ¢ tem, utro BOCIIN nomkHa GyHKIMOHUPOBATH MOCTOSIHHO, a Ha
NPUEMHOM CTOpOHE OyAEeT WCIOJb30BAaH ABTOHOMHBIA HCTOYHUK TMUTAHUA, IS
YBEJIMYEHHOTO HEMPEPHIBHOTO BpeMEHH PaOOThI JIMHUK HE0O0Xx0oaumo umets OITY
C BO3MOKHO MEHBIIUM YPOBHEM MOTPEOJICHUS MOITHOCTH.

Kak wu3BeCTHO YyBCTBUTEIBLHOCTh JHOOOTO YCHJIMBAIOIIETO YCTPONCTBA
MOTCHIIMAIIBHO OTPAHUYNBACTCSI COOCTBEHHBIMH IITyMamu. JIjist Toro, 9T00BI ObLIA
BO3MOYHA yCTOWYMBasi paboTa yCTPONCTBA, YPOBEHb CUTHAJIA JIOJKEH MPEBBIIIATH
YPOBEHB LIIyMa B HEKOTOPOE KOJIMYECTBO Pas.

®OIIY nomxHO obecreynBaTh 3aJJaHHOE KA4YeCTBO IpUEMa CUTHaJIa MpHU
MUHHMMaJIbHO BO3MOYKHOM YPOBHE BXOJHON MOIIHOCTH. YJIOBJIETBOPEHUE STOIO
TpeOOBaHMS TO3BOJUT YBEIUYMUTh JUIMHY YYacTKa CBSI3M MpPH (DUKCUPOBAHHOU
MOIIIHOCTH TI€pelaTyuka WM TpU TOW JKe [JIMHE CHU3UTh HEOOXOIUMYIO
MOIIHOCTh NEpeNaTYMKa. Y MEHBILICHHE MOIIHOCTH NEpeAaTuMKa B CBOKO OYEpE.lb
CO37aeT TPENINOChUIKY JUIsl YBEJIMYEHHS CpOKa CIY>KObl Jlazepa — C€aMoTo
HAJIEXKHOTO U Joporoctosiiero 3nementa BOCIIN.

®IIY nomkHO coxpaHUTh TpeOyeMoe KadecTBO MpHeMa IMPU HU3MEHEHHH
ypoBHsi BxoaHoro curHana (®IIY nomkHO UMETh HEOOXOIUMBINA JUHAMHYECKUN
Jara3oH padoThl).

JlnvHaMUYeCKH AUAIa30H — OTHOUIEHHE MAaKCUMAaJIbHOW CPEIHEN MOIIIHOCTH
ONTUYECKOr0 CHUTHAJA HA BXOJE MPUEMHOIO ONTHUYECKOTO MOJIYJIS, IIPU KOTOPOM
XapaKTEPUCTUKHA MOAYJISI HE BBIXOSAT 34 JOIYCTUMbBIC IIPEAEIIBI.
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Takum o6pazoM, DoTonpueMHOE YCTPOHUCTBO XapaKTEPU3ZYETCSI CUCTEMOM
MapaMeTPOB, BAXKHEUIIINMU U3 KOTOPBIX SBIISIFOTCS:

— pabouas [IuHA BOJHBL, I KOTOPOHM HOPMHPOBAHBI MapameTpbl
IIPEMHOI'0 ONTUYECKOTO MOAYJIS;

— II0JI0Ca MPOITYyCKaHWs, TO €CTh WHTEPBAJ 4acTOT, B KOTOPOM MOAYJIb
kod(dunmenTa nepegaur OOJbIIE WM pPaBeH IOJIOBHHE €ro MaKCHUMaJIbHOTO
3HA4YEHUS,

— HamnpspKeHWe I1IyMa, TO €CTh  CPEAHEKBAJAPATUYHOTO  3HAYEHUS
GbayKTyaluu BBIXOJHOTO HAIpPSDKEHUS B 33IaHHOM MOJIOCE YacTOT B OTCYTCTBHUE
ONTHUYECKOr0 CUTHAJIA HA €70 BXOAHOM ONITHYECKOM TOPIIE;

— OTHOIICHWE CUTHAI/IIyM — OTHOIICHHWE aMIUIUTYJIbl TEepEeMEHHON
COCTAaBJSIIOIIEN BBIXOJHOIO HANpPsDKEHUs TMPU  3aJaHHBIX XapaKTEPHCTHUKAX
IIPUHUMAEMOTO OITHUYECKOr0 CHUTHaja K CpPEIHEKBAaIPAaTUYHOMY 3HAUYCHUIO
baykTyanuii BBIXOAHOTO HAMNPSOKEHUS TMPU  TMPUEME  HEMOIYJIHPOBAHHOTO
ONTUYECKOI0 U3JIyYECHHS TOM K€ CPETHEN MOLIHOCTH;

— TMOpOr YYBCTBUTEIBHOCTM — MHUHUMAJIbHAsA CpPEAHSAS MOIIHOCTH
ONTUYECKOI0 CUTHAJIa Ha BXOJI€ MPU 3aJaHHBIX XapaKTEPUCTUKAX 3TOT0 CUTHAJIA,
Py KOTOPOM OOECIEeUMBAETCs 3aJaHHOE OTHOIIEHHE CUTHAJ/IIYM WJIM 3alaHHbIN
Kod(ppunueHT omudoK. YcpeaHeHre oObIYHO MPOU3BOAUTCS B TECUCHUU UHTEpBaJia
BPEMEHM BO MHOI'O pPa3 IMPEBBIIIAIOMIETO MEPUOJ MOILYJIHPYIOUIEH 4acTOThl WIIA
JUTUTETBHOCTU CBETOBOT'O UMITYJIbCA.

DoTonprUeMHBIE YCTPONCTBA TaKK€ [OJDKHBI IO3BOJIUTH OCYIIECTBUTH
CTBIKOBKY C KaHaJI000pa3yromiei Wi Ipyroil OKOHEYHOU anmapaTypou.

Bwmecte ¢ tem, B BOCIIU Bo3HuKarOT crieruuyeckue moMexu, CBI3aHHbIC C
pacupoCTPAHEHUEM CUTHAJIOB IO CBETOBOJAM.

Pexxumbr paboter OITY BOCIIU cymiecTBEHHO OTAMYAKOTCA OT PEXUMOB
®ITY, nmpumenseMbIx B aTMOC(HEpPHON CBSI3U WJIM ONTHYECKOHW Jokauuu. [ maBHOE
OTJIMYUE COCTOUT B CTAOMIIM3AIMY KaHaJla M OTCYTCTBUU (DOHOBOI 3aCBETKH.

Texnuka (QOTONMPUEMHBIX YCTPOMCTB pa3BUBACTCS B  HAINPABICHUSIX
MOBBIIIECHUS OBICTPOJACHCTBUS, OCBOCHHUS HOBBIX CIHEKTPAJIbHBIX JIMANa30HOB,
COBEPILICHCTBOBAHUSI TEXHOJIOTHM M3TOTOBJICHUS, KOHCTPYKIMU W YIy4IICHUSA
OCHOBHBIX MMAPAMETPOB B COOTBETCTBUU C IPUBEJICHHBIMU TPEOOBAHUSIMU.

2.2 KoHTpoO/1bHBIE BONIPOCHI

1.Uto moHmmaercs 107 (OTONPHEMHBIM  YCTPOHMCTBOM C  MPSMbBIM
JIETEKTUPOBaHUEM ?

2. PackpoiiTe ainropuTM pacdera Mmopora 4yBCTBUTEIBHOCTH B LU(PPOBOI
CHCTEME Iepeaaduu JaHHbIX.

3. Kak na nopor uyBctButTesnbHOCTH DIIY Biauser nu3MeHeHUEe CleayrOInX
MapaMeTpPOB:

a) YMEHBIIIEHUE ITYMOB CXEMBbI YCUJICHUS

0) ymeHblIeHre K03 duLrenTa ommuook?
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4. Kakum KkputepueM HEOOXOJUMO PYKOBOJICTBOBATHCS TIPH BBIOOpE
aKTUBHOI'O 3JIEMEHTA cXeMbl ycriieHua? OO0CHOBATh KPUTEPHIA

5. Jlna xakoro BuJa KojJa Iepenadud Obul CJelaH pacyeT M[opora
yyBcTBUTENbHOCTH DITY B nanHoii padote?

3 JDKCcnepuMeHTAJIbHAA YaCTh
3.1 3aganue

1. IMomyuuTs 3aBUCUMOCTH NOpoOra 4dyBcTBUTENBbHOCTH DIIY P, oT B mid
3aJIaHHBIX 3HAYCHHU Mmapamerpa r, Kodduimenta omuO0oK O U MOTYUYEHHOTO U3
COOTHOWIEHHUS B,,,, s 3HadeHud M B auamnaszone 10 1000 exuHUL.

2. IlocTtponth  3aBHCUMOCTH  IIOpPOra  YyBCTBUTEIBHOCTH P,  OT

kodhdunmenTa yMHOXKEHHST HOCHTENeH M [ 3aJaHHOTO  3HA4YCHUS
UH(OPMAIMOHHO-TTPOITYCKHON CIIOCOOHOCTH B, CO CXEMOW YCHIIEHUS Ha MOJEBOM

TPaH3UCTOPE.
3. IloctponTs  3aBHCHMMOCTH  HOpOra  YyBCTBUTEIBHOCTH P,  OT

kodhdunrenTa yMHOXKEHHST HOCHTENeH M [ 3aJaHHOTO  3HA4YCHUS
UH(OPMAIIMOHHO-TIPOITYCKHOM  CIIOCOOHOCTH B, CO CXEMOW YyCWJIEHUS Ha

OUIOJISIPHOM TPAH3UCTOPE.

4. OueHuTh qUara3oH 3Ha4eHUN M , B KoTopoM mymbl OITY npeBanupyroT
HaJl IIyMaMHU CXEMBbI yCUJICHUSI.

5. OueHuTh IUana3zoH 3HAYEHUN M , B KOTOPOM IIYMbl CXEMbl YCUJIEHUS
npesanupytor Hax mymamu OIIY.

6. ChopmynuposBars (o 1m.2,3 u 1. 4,5) BBIBOALI O NMPEUMYIIECTBAX U
HEJOCTAaTKAX TPAH3UCTOPOB JIBYX THUIIOB.

3.2 OnucaHue IKCNEPUMEHTAJBbHON YCTAHOBKHU

[Tpn HavanbHOU 3arpy3ke MOJAEIUPYIOIIEH MporpamMmsl (3arpy»aeTcs oHa ¢
koMaHgHOM ctpoku DOS; ums ¢aiina fpu.exe) Bo3HMKaeT KpaTkas CIpaBKa O
BO3MOXHOCTSIX ITPOrpamMMBbl ¢ PEKOMEHAALMAMU 110 NIPOBEACHUI0 UMUTALMOHHOTO
MojienupoBaHus. JlaHHas nHPopMas MOXKET ObITh IPU HEOOXOAUMOCTH BbI3BaHA
BHOBb B TIJIaBHOM MeHI0. [locie 3roro HeoOXoauMo BOWTH B “MEHIO BBOJA
UCXOJHBIX IapaMeTpoB” M TMOCJIE€ BBOJAa HEOOXOJUMBIX B HEM JIaHHBIX,
BEPHYBILUCH K “TIABHOMY MEHIO”, 3alycTUTh mnporpammy. Ilocne moctpoeHus
3aBUCUMOCTH P, OT B, MOXHO YTOYHHTb €ro 3HAa4YCHHC P, IO 3aJaHHOMY

3HAYCHUIO BECIINYUHEI B .

JIist mpoAOIHKEHUsT MOJIETUPOBAHUST HEOOXOJIMMO BEPHYTHCS K “TJIaBHOMY
MEHIO”, U3 HErO0 BOWTH B “MEHIO BBOJIa MCXOJHBIX MapaMeTpPoOB”’, U BHECTU B HEM
HEOOXOJIMMbIe M3MEHEHHS W, BEPHYBIIWCh B TJIABHOEC MEHIO, BHOBb 3aIlyCTHUTh
porpamMMmy M T.]I.
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Heobxonumo o6paTtuTh 0c000€ BHUMAaHUE Ha CIIOCOO BBOJIA THUIIA AKTUBHOTO
JJIIEMEHTA CXEMbl YCHJIeHUsA. Takoid BBOJ HEOOXOAMMO OCYIIECTBIIATH MAaJIbIMU
JaTUHCKUMU OyKBaMH, TMpU OTOM JUTepe “p”’ COOTBETCTBYET BapUaHT
WCIIOJB30BaHUsl MOJIEBOrO TpPaH3UCTOpa, a “b”- COOTBETCTBEHHO- BapUaHT C
OUIOJSPHBIM.

CamocTtodaTenbHbld BIXOJ U3 IporpaMMbl B DOS noctaBUT noa coMHEHue

MOJIYYEHHBIE PE3YJIbTAThl UMUTAIIMOHHOTO MOJICTUPOBAHMUS.
3.3 Onucanue KOMINbIOTEPHOI0 IKCIIEPUMEHTA

Mopenupyromass  nporpaMMa  OCYLIECTBISET  IIOCTPOCHUE  Iopora
YyBCTBUTEIBHOCTH P, LHUPPOBOM cucTeMbl mnepenaur gaHHeix ¢ PIIY ¢

HEMOCPEJCTBEHHbIM (WJM TMpPSMbIM) JE€TEKTUPOBAHUEM B 3aBUCUMOCTH OT
BBIOPAaHHOTO  MHTEpBaJa  MH(POPMALMOHHO-NPOMYCKHOM  CIIOCOOHOCTH  B.
PacueTHoii popMyIioi SBIsSETCA COOTHOUICHUE:

P,=(0.5/S,M){(1+1r)/(1-r)} [(1+1)Q’q - BLM™*/(1-r)+{4r(Q’q- BLM"*/(1-1))*+Q” i. /M*}'* ].

Bce mapamerpbl Mozenn CKOPPEKTHPOBAaHbI M HE TPEOYIOT yTOYHEHUM
cTtyneHToM. OJHako HpH 3TOM MPEAYCMOTPEH AJITOPUTM CIy4allHOro BbIOOpa
KOHKPETHBIX ITapaMETPOB MOJENM B KOMIIBIOTEPHOM peanv3auuy IO IIYMOBBIM
napaMeTpaM CcXeMmbl ycuieHHs. J[aHHas akuus OCYLIECTBICHA HAMEPEHHO U
MOJIENIUPYET OOBIICHHYIO CHUTYallUI0 MpU pa3pabOTKEe CXEeM YCHJIEHHUs, Korja
TPaH3UCTOPHI OJHON MAaPTUU UMEIT OTKIOHEHHUE IapaMETPOB OT CIPABOYHBIX HA
€AMHUIIBI U JaKe TECATKH MPOLEHTOB.

3Has BEJIIMYHUHY r, MOKHO OIPENEIUTh ITOPOTOBYIO BEIWYUHY B,,,, €CIH
npennonoxute, uto BOJIC peanu3oBaHa Ha rpaJIMEHTHOM BOJIOKHE, B KOTOPOM
npeo0ianaeT MeXMOA0Bas aucrepcus. PacueTHoe COOTHOLIEHNE 3aBUCUMOCTH B
OT r:

B, (1) = 1.24r .
3.4 Copep:xanue oT4eTa

[To mpenyoxxeHHoi J1abopaTOpHBIX paboTe HEOOXOAUMO COCTAaBUTh OTYET,
KOTOPBIN JOJKEH COAEPHKATh:

— TUTYJIbHBIHU JIKCT;

— 11eJ1b paboThI;

— KpaTKHE CBEJACHHS M3 TEOPUH, COJICPKAIIHNE pacueTHbIC (DOPMYIIHI;

— pe3yJbTaThl PACUETOB U IKCIIEPUMEHTOB B BUJIE TA0JIUII U TPAPUKOB;
BBIBOJIBI IO MPOBEJICHHOM padoTe.
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