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Omnucanune u3oopereHust
KOANPOBAHUE U JEKOANPOBAHUE BU/EO
OobsacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHue

Hacrosimee wu300peTeHne OTHOCUTCA K KOAEKY BHICOCHUTHANA. bonee

KOHKPETHO, OHO OTHOCUTCA K BHYTPEHHEMY NMPOTHO3UPOBAHUIO B BUICOKOICKE.
IIpemmecTBYOIIMI YPOBEHb TEXHUKH

BHyTpeHHee  MpPOTHO3MPOBAHWE  BKJIIOYAET B ¢e€0A  BBIMOJHEHUE
MIPOTHO3UPOBAHUS B OJIOKE BHIOOPOK B BHJICOKAAPE MOCPEICTBOM HMCIOJIb30BAHUS
STAJIOHHBIX BBIOOPOK, H3BJICUCHHBIX W3 OJHOTO W TOr0 e Kaapa. Takoe
MPOTHO3UPOBAHUE MOXKET OBITh MOJYYEHO C TMOMOIIBIO PA3IUYHBIX METOJHK,
HA3bIBAEMBIX «PEKUMAMMU» B OOBIUHBIX APXUTEKTYPaX KOACKOB.

B Hacrosee Bpemsa O0beTMHEHHAA TPYTTA SKCIEPTOB MO BUACOMATEepUaiaM
(JVET) paboueit rpymmbl OKCIEPTHOW TPYIIBI MO BOMPOCAM JIBHKYIIETOCSA
nzobpaxenus (MPEG), coBmecTHO cozmanHoi MexayHapoaHo#t opranu3aiueii mo
crangaptusanun (ISO) u MexayHnapoaHoii sanekrpoTexanueckoit komuccueii (IEC),
pa3palarbiBacT CTAaHAAPT CXKATHS BUIACOMATEPUAIOB. ODTOT MPOEKT CTAHAApPTA
HasbIBaeTca YHUBepcaabHOe Koaupoanue Buaeo (YKB). B kontekcre YKB kanp
BBIOOPOK TOAPA3ACNACTCS HA MHOXKECTBO OJIOKOB, HM3BECTHBIX KaK €IUHUIIBI
konuposanus (EK).

B Texkymux npoekrax cnenudukanuii YKB BHyTpeHHEE NMpOrHO3HPOBAHUE
MOXET BBIMIOJHATHCS C KMCIOJMb30BAHUEM PA3JIMUHBIX PEKUMOB. TpaauiMOHHBIC
pPEXKUMBbl BHYTPEHHETO TMPOTHO3MPOBAHMS BKJIIOYAIOT YIJIOBOE BHYTPCHHEE
MPOTHO3UPOBAHUE WJIA TMPOTHO3UPOBAHUE, BBIMOJHACMOE € TMOMOIIBIO XOPOIIO
U3BECTHBIX METOJOB, TaKWX Kak IUlaHApHOE TMporHo3upoBanue wiu DC-
MPOTHO3UPOBAHUE. PeKUMBI YIIIOBOTO MPOrHO3UPOBAHUS MOTYT OBITh BBIMIOJTHEHBI
C TIOMOIITHIO OTHOTO W3 MHOXECTBA PA3TUUYHBIX PEKUMOB (KOTOPHIC B 3aBUCHMOCTH
ot popmst EK MOryT comepkarh mrApoKOyToIbHBIEC pacmupenns). B nononxnenne k
5TOMY TMpPU BHYTPEHHEM MPOTHO3MPOBAHUU OJ0Ka BBIOOPOK MOTYT OBITh
WCIIOJIb30BAHBl HECKOJIbKO HMHCTPYMEHTOB. /[l MNpOrHo3upoBaHus BBIOOPOK

LBETHOCTH W3 PEKOHCTPYHUPOBAHHBIX BBIOOPOK spkocTh ToM ke EK wmoxer
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UCTONb30BaTbcd  MeXKOMMNOHEHTHass  JuHeitHas wmozens (MKJIM).  Jlna
oObenMHEeHUsT HE(PUIBTPOBAHHBIX TOTPAHWUYHBIX  STAJOHHBIX  BBHIOOPOK ¢
MPOTHO3aMHU, TOJYUYEHHBIMH C HCIOJIb30BAHUEM OT(HIBTPOBAHHBIX BHIOOPOK,
MOXKET OBITh HCMOJb30BAaHA KOMOWHAIMS BHYTPEHHETO MPOTHO3UPOBAHMS,
3apucsimas ot nonokenus (KBII3IT). Bayrpennnii moapasaen (BIIP), xoropsrii
BBITIOJIHSIET MPOTHO3WPOBAHWE W TMpeoOpa3oBaHME HE3aBUCUMO HA MEHBIINX
noapazaenax EK.

Kpome Toro, B mocnemnem mpoekre cnenmbukammii YKB mnpemnaraercs
UCTIOJTb30BAaTh ~ MATPUYHOE BHYyTpeHHee mporHosuposanme (MBII)  mis
MPOTHO3UPOBaHUs OJioka BhIOOpOK sipkocTu. MBII 3akimouaercss B yMHOXKEHHUH
ATAJIOHHBIX BHIOOPOK HA (PUKCHPOBAHHBIE MATPHITHI TS MOy YCHUS TIPOTHO3A JUIS
Tekylero Onoka. Takue Marpuilbl ObLIM MOTYUYEHBl HA OCHOBE MPEABAPUTEIBHOTO
o0ydeHUs1, UTOObl YOSIUTHCS, UTO MOYKHO MOJYUYUTh 3HAUMMbIE MPOTHO3bl. MOXeT
WCIIOJIb30BATHCS PSl PA3IUYHBIX PEKUMOB, COOTBETCTBYIOIIMX HCIOJb30BAHUIO
Pa3IMUHBIX MaTpull. BIBOA 3TUX MarTpull ObLJI NPOU3BEIEH C MOMOIIBIO 00yUYEeHUS
noyxoaa Ha ocHose HeviponHoi cetn (HC), roe koadduirerts! B cetn 00ydannch
C HCHOJb30BaHMEM oOydvaromiero Habopa, c(pOpPMHPOBAHHOTO U3 MHOXKECTBA
MOCJIEA0BATENbHOCTEN PA3TUYHOTO COAEPKAHUA C PA3JIMUYHBIM PA3PEIICHUEM.

Ilepedenns Gpuryp yeprexeit

Ha ®ur. 1 nokazana cxemaruueckas AuarpaMmma, WUTIOCTPUPYIOIIas B 00IIIX
yepTax MOAXOJ K KOJWPOBAHUIO B COOTBETCTBMM C BAPUAHTOM OCYILIECTBJICHUS
M300pETEHNA, ONUCAHHBIM B HACTOSAIIEM JOKYMEHTE,

Ha ®wur. 2 mnokazaHa cxemarudeckas JudarpaMma, HWLTIOCTPUPYIOIas
MaTEMATUYECKYIO OMEPALNIO, HA KOTOPOW OCHOBAHO BHYTPEHHEE MPOTHO3UPOBAHUE
B COOTBETCTBUU C BAPUAHTOM OCYIIECTBICHUA U300PETCHUS;

Ha ®wur. 3 mnoka3aHO CXEMaTH4YECKOe TMPEICTABICHUE CETU CBSA3M B
COOTBETCTBHUU C BAPUAHTOM OCYIIECTBIICHUS N300PETEHUA,

Ha ®wur. 4 nokazaHo cxeMaTH4eCcKoe U300paKEHUE U3TyUaTeNIsi CETH CBSI3HU C
@mr. 3;

Ha ®wur. 5 nokazana cxema, WUTIOCTPUPYIOIIASA KOAEP, PEaTu30BAHHBIA HA



uznyuarese ¢ Gwur. 4;

Ha ®wr. 6 nokazana Onok-cxema Tpolecca MNPOTHO3UPOBAHUS,
BBINOJIHAEMOI'0 B MOJIyJIE€ MPOTHO3UPOBAHUSA Koaepa ¢ dwur. 5;

Ha ®wur. 7 mokazaHo cxeMaTH4eckoe N300paKeHNUE MPUEMHUKA CETH CBSZH C
®ur. 3;

Ha ®wr. 8 nokazaHa cxema, WITIOCTPUPYIOIAst ACKOJEP, PeaTM30BaHHBIA HA
npueMHuke ¢ Our. 6; u

Ha ®wr. 9 nokazana Onok-cxema Tpoliecca MNPOTHO3UPOBAHUS,
BBITIOJIHSIEMOT0 B MOyJI€ MPOTHO3UPOBaHMS AeKojepa ¢ Dur. 8.

CaeneHnsi, MOATBEPKIAOIINE BO3MOKHOCTh OCYIIEeCTBJICHUSI N300peTeHUst

ACTIEKThl HACTOAIIETO HM300PETCHHS MOTYT COOTBETCTBOBATh CYIIIHOCTH
npuiaraeMoi (hopMysTbl H300PETEHUS.

Hetiponnsie cetn (HC) m apyrue crnokHbie METOABI, OCHOBAHHBIC Ha
00y4eHUH, MOTYT PACCMATPUBATHCS KAK «UEPHBIC ALIUKNY», MOCKOIbKY U3YUEHHBIC
MOJE/IA, KaK MpaBWJIO, TPYIHO HHTEPNPETUPOBaTh. B acrekrax, pacKphIThIX B
JAQHHOM JIOKYMEHTE, HCIOJb3YeTCA TMOAXOA, B COOTBETCTBHM C KOTOPBIM
aHaJIM3UpyeTCs Cnoco0 BHYTPEHHETO MPOTrHO3upoBaHuss Ha ocHoBe HC nmnsa
oTpeAesieHUs TOHUMaHUs PabOThl UepHOTO AMKA. OOBEKTOM 3TOTO aHAJIN3a MOXKET
ObITh TOJYUYEHHUE YMPOLIEHHOTO W YETKOrO MOJAX0AA, KOTOPBIA MOXET JOCTHYb
PE3YJIBTATOB, aHAJIOTUUHBIX NOAX0AY, ocHOBaHHOMY Ha HC.

Ha ®wr. 1 xoHIIeNTYalbHO MOKA3aH MOIXO0MA, KOTOPbIA MOXKET ObITh MPUHST B
COOTBETCTBUHU C BAPUAHTAMU OCYIIECTBIICHUS N300PETECHHUS, PACKPHITHIMU B JAHHOM
JIOKYMEHTE.

B yacTHOCTH, MNPOTHO3UPOBAHUE MOXKET ObITh TMOJYYEHO MyTEM
MaHUMYJIMPOBAHUS STAJTOHHBIMU BbIOOpKaMU. Pa3iMUHbIE «PEKUMBI» MOTYT OBITh
WCIIOJIb30BAHbl ISl TMOJYYEHUS TPOTHO3a Mid OJIoKa, TA€ KaKIbld pPEXKUM
UCIIOJIb3YET PA3JIMYHbIC MAPAMETPHI.

B onHOM acnekTe HacTOSIIEro M300PETEHUS 3Ta MAHUITYJIALIMS U1 TAHHOTO
PEXKUMA COCTOUT U3 CIIOKEHUA JIByX KOMIIOHEHTOB, OAWH W3 KOTOPBIX 3aBUCUT OT

ATAJIOHHBIX BBIOOPOK, a IPYTOil HE 3aBUCUT OT HUX.
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[IpornosupoBanue mo BHIOOPKE (1M — KOJMYECTBO ATAJOHHBIX BHIOOPOK)

MOXET OBITh BBIPAXKEHO CJICTYIOIUM 00pa3oMm:

m—1

5 = z 7o a®, 4 g
i=0

e p m 7 HaxomsaTcsd B auamnaszone [-1,1], a umeHHo:

~(k)=&_1
512
n
. 1
T=m'r—1

Takum 006pazoM, nporuo3upoBanue no BeiOOpKe B auamnazoxe [0,1023] moxer

OBITh BBIPAYKEHO KaK:

m-—1 m—1
p(k) = Z ri-a(k)i+512 —Z a(k)l+,8(k)+1
i=0 i=0

Bropoe cmaraemoe, 512(— XM ta®; +p® +1) | moxso cunrars
CJIaraeMbIM «ACKKEHHUD. B 3TOM KOHTEKCTE, €CTH Yot &; ~ 1, Torna ciaraeMoe
«UCKWKECHUS» B OCHOBHOM 3aBHUCHUT OT ff. B mpoTuBHOM ciydae craraemoe
«UCKAKCHUS» B OCHOBHOM 3aBHUCHUT OT .

B npuBeneHHOM BbIIIE BBIpAXXCHWH Kk TIpeacTaBiiieT CcoO0OW OauH
BO3MOXKHBIH HA0Op MapaMeTpPoB CPEI MHOXKECTBA BO3SMOXKHBIX PEKAMOB, KK TbIH
13 KOTOPBIX HACHTU(PHIMPYET BO3MOXKHBIM HaOOp mapamerpoB. 3HaueHue 512
ABIIACTCS JIAIIb TPUMEPOM, KOTOPBIM MOXKET 3aBHUCETh OT OWTOBOH TIyTyOWHEI
BXOJHOTO CUTHAA. MOTYT HCIIOMh30BaTHCS M APYTHE 3HAUCHUS.

Beime npusenen nmpumep QyHKITNH, KOTOPas MOKET OBITh UCTIOIb30BAHA IS
MIPOTHO3UPOBAHMS BEIOOPOK B OJI0KE TPOTHO3UPOBaHWMS. B 11€10M MpOoTHO3UpOBaHHE
JUTSE TAaHHOW BBIOOPKH MOXKET OBITh TOMYYEHO KaK CyMMa JIByX KOMIIOHEHTOB
CIEAYIOIUM 00pa3oM:

p®) = f(r, a(k)) + g(a®, gk

OnsaTe e, B 3TOM BBIPOKEHUU K TPEACTABISCT COOOH OMUH BO3MOXKHBIM



5
Ha0Op MapamMeTpPoB CPEI MHOKECTBA BO3MOKHBIX PEKUMOB, KXK/IbIH U3 KOTOPHIX
UACHTU(UIUPYET  BO3MOXHBIA ~ HAOOp  mapaMmeTpoB.  BwimenpueneHHOE
MPEICTaBIIACT COOO0M MPOTHO3, KOTOPHIM PACCUMTHIBAECTCA KaK CyMMa KOMIIOHEHTA,
3aBUCSIIETO OT 3TAJIOHHBIX BEIOOPOK 7, 1 KOMIIOHEHTA, HE 3aBUCAIIETO OT HUX.

Ha ®ur. 2 nokazana 3Ta MmareMaruyeckas onepanus Kak nporecc o00paboTku
JTAHHBIX.

Hampumep, KOMITOHEHT MPOTHO3UPOBAHUS JIJIS1 KXKTOH BHIOOPKH, 3aBHUCSTITHIMA
OT 3TAJIOHHBIX BBIOOPOK, MOXKET OBITh MOJYyUYEH MOCPEACTBOM OIpeelieHUs: Habopa
BecoB. JlaHHBIM BeC YMHOXACTCS HaA JAHHYIO 3TAIOHHYIO BBIOOPKY; PE3YJIBTAThI
ATUX YMHOKEHUN 3aT€M CYMMHUPYIOTCS, YTOOB C(hOPMHUPOBATH MEPBHIH KOMIIOHEHT
MIPOTHO3a, KOTOPBIM HE 3aBUCUT OT STAJIOHHBIX BHIOOPOK.

Hampumep, xapakTeprucTHKN BECOB MOTYT PETYJIHUPOBATHCS PACTIONOKEHUEM
BBEIOOPKH B OJIOKE MTPOTHO3WPOBaHus. Hampumep, cymMa BECOB MOKET 3aBHUCETH OT
pPacCTOAHUA KAXAOW TMPOTHOZMPYEMOW BBIOOPKHM OT STAJOHHBIX BBIOOPOK.
Hampumep, mis monydeHus: BECOB MOXKET ObITh HCMOJb30BaHAa HWHQOpPMAIUSA O
PacCIOJIOKEHUHU BBIOOPKH B OJIOKE MPOTHO3UPOBAHUA.

Hampumep, KOMIOHEHT TPOTrHO3UPOBAHMS JJ14 KX A0H BIOOPKH, KOTOPBIH HE
3aBUCHUT OT 3TAJIOHHBIX BHIOOPOK, MOXKET 3aBUCETh OT PA3IMUHbIX napameTpoB. OH
MOXKET 3aBHUCETh OT BECOB, KOTOPHIE HCIOJB3YIOTCS JJIA BBIYMCICHHUS TEPBOTO
KOMITOHEHTA MPOTHO3MPOBAHUS, KOTOPBIA 3aBUCHUT OT STAJOHHBIX BHIOOPOK. Takike
OH MOJKET 3aBUCETh OT (PMKCHPOBAHHOTO MapaMeTpa, KOTOPHIH HE 3aBUCUT OT BECOB,
KOTOPBIE HWCTIOIB3YIOTCSA I BBIUHMCICHWA TIEPBOTO KOMIIOHEHTA TIPOTHO3a,
3aBUCSIIETO OT 3TATOHHBIX BEIOOPOK. KOMITOHEHT MTPOTHO3UPOBAHUS MOXKET OBITH
MOJTYYCH ITyTEM COYETAHUS ITHX JIBYX METOOB.

B kauectBe apyroro mpumMepa, KOMIIOHEHT MPOTHO3MPOBAHUS JJIA KaKIOU
BBIOOPKH, KOTOPBIM HE 3aBUCHT OT ATAJIOHHBIX BHIOOPOK, MOXKET OBIThH MOTYUYEH HA
OCHOBAHHMH TEKYIIETO PEXXUMA, UCTIONB3YEMOTO ISl IPOTHO3UPOBAHUs OJ10Ka, WITH
OH MOJKET 3aBHCETh OT IPYTHUX XaPAKTEPUCTHK TEKYIEro 010Ka (Takux, Kak €ro BecC
WJIM BBICOTA) W/WJIM OH MO>KET 3aBHCETh OT XapaKTEPUCTUK paHee JEKOIUPOBAHHbBIX

OJIOKOB, TAKUX KAK WX PEKAMBI POrHO3UPOBAHUA WA UX Pa3Mep.
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B kauectBe npyroro mpumepa, (PUKCUPOBAHHBIN MapaMeTp MOXKET OBbITh
U3BJICYCH U3 cripaBouHoi Tabmuibl nepekoauposku (TIIK), mpu sTom MoryT OBITH
onpenenieHsl paznuunbie TIIK. [Ina ccbuiku Ha KOHKpeTHBIA snmemeHT B TIIK B
OUTOBOM TMOTOKE MOXKET OBITh CHUTHAJIM3UPOBAH HHJEKC. B KkauecTBe Apyroro
npuMepa, npaBuiibHbIA 3neMeHT B TIIK MOXkeT 3aBUCETh OT TEKyLIEro pekuma,
HCIIOJIb3YEMOTO JIJI MPOTHO3UPOBAHUs OJIOKA, UM OH MOXET 3aBUCETh OT JAPYTHX
XapaKTEPUCTHK TEKYIIEro OJIoKa (Takux, Kak ero BeC WIIM BHICOTA) W/WIIA OH MOYKET
3aBUCETh OT XaPAKTEPUCTUK PaHEE JEKOTUPOBAHHBIX OJIOKOB, TAKUX KAK UX PEKUMBI
MPOTHO3UPOBAHUS WIIH X Pa3MeEP.

B kadectBe Apyroro npumepa KOMIOHEHT MPOTHO3UPOBAHUA MJI KaXIOU
BbIOOPKH, KOTOPBIH HE 3aBUCUT OT 3TAJIOHHBIX BBIOOPOK, MOKET ObITh MOJIYYEH HA
OCHOBE MEXaHU3Ma 00yUEHHUSI, KOTOPOE MPOUCXOANUT BO BPEMS JEKOAUPOBAHHUS.

B kadectBe apyroro mpumepa KOMIOHEHT MPOTHO3UPOBAHUA MJIA KAXIOU
BbIOOPKH, KOTOPBIN HE 3aBUCHUT OT 3TAJIOHHBIX BBIOOPOK, MOKET ObITh MOJIYYEH HA
OCHOBE MAapaMETPOB, U3BJICUCHHBIX M3 OUTOBOrO MOTOKAa. B kauecTBe mpumepa oH
MOXET 3aBUCETh OT BECOB, KOTOPBIE HCMOJB3YIOTCS ISl BBIYMCIICHHUS TEPBOTO
KOMIIOHEHTa MPOTHO3UPOBAHUS, KOTOPBIM 3aBUCHUT OT ATAJOHHBIX BBIOOPOK, TIE
Takhue Beca MOTYT ObITh W3BJICUEHBI M3 OUTOBOrO MOTOKA. DTO TAKKE MOXKET
3aBUCETh OT (DUKCHPOBAHHBIX IApaMETPOB, KOTOPBIE HE 3aBHCAT OT BECOB,
WCIIOJIb3YEMBIX TSI BBIYUCIICHUSI IEPBOT0 KOMIIOHEHTA MPOrHO3WPOBAHUS, KOTOPBIH
3aBUCHUT OT 3TAJIOHHBIX BBIOOPOK, TJe Takue (PUKCHPOBAHHBIC TTApaMETPHI MOTYT
ObITh U3BJICUEHBI U3 OUTOBOTO MOTOKA. KOMIIOHEHT MPOrHO3UPOBAHUS MOXKET ObITh
MOJIYYEH MyTEM COUETAHUS STUX JIBYX METOJIOB.

B xauectBe mpumepa Beca win (PUKCHPOBAHHBIE TAPaMETPHl MOTYT OBITH
MOJIyYEHbl HA OCHOBE MPOLIECCA BBIBEACHMS, KOTOPbIA BBIMOIHAETCS HA CTOPOHE
nekoqiepa. B kauecTBe anbTepHATUBBI, OHU MOTYT ObITh BBIUKMCIICHBI HA OCHOBE KakK
uH(dOpManK, W3BJICUCHHONH W3 OWTOBOTO TIOTOKA, TaK W HA OCHOBE MpoOIecca
BBIBOJIA, BBITIOJIHAEMOTO HA CTOPOHE AEKOEPa.

B kadectBe Apyroro npumepa, MpPOLECC BBIBEACHUS MOXKET 3aBHCETh OT

aHanu3a oO1e cyMmbl BecoB. Hampumep, eciin cymMma BeCOB paBHa WM OJIM3KA K
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3HAQUEHHUIO 1, TO KOMIIOHEHT MPOTHO3UPOBAHUS ISl KAXKIOW BBIOOPKHU, KOTOPBIA HE
3aBUCHUT OT HTAJIOHHBIX BBIOOPOK, MOKET OBITh MOJYYEH TOJBKO HA OCHOBE WJIU B
OCHOBHOM Ha OCHOBE (PMKCHPOBAHHOTO TMapameTpa; WK, HAa00OpOT, €Clid CyMMa
BECOB HE OJM3KAa K 3HAYEHWIO 1, TO KOMIOHEHT MPOTHO3UPOBAHUA IJIsi KaXKIOU
BbIOOPKH, KOTOPBIA HE 3aBUCHUT OT ATAJOHHBIX BHIOOPOK, MOXET ObITh MOJYYEH
TOJIKO Ha OCHOBE WJIM B OCHOBHOM HAa OCHOBE BECOB.

B kadectBe apyroro mpumepa KOMIOHEHT MPOTHO3UPOBAHUA MJIA KaXIOU
BbIOOPKH, KOTOPBIM HE 3aBUCUT OT 3TAJOHHBIX BBIOOPOK, MOXET ObITh MOJYYEH
MyTEM HU3BJICUCHHS BEJIMUYMHBI 3TOTO KOMIIOHEHTA M3 MOTOKa OMTOB. B KkauecTse
JPYyroro npuMepa KOMIOHEHT MPOrHO3UPOBAHUS JUTS KAXK/I0H BRIOOPKH, KOTOPBIHA HE
3aBUCHUT OT HTAJIOHHBIX BBIOOPOK, MOKET ObITh MOJYYEH MYyTEM HW3BJICUCHUS W3
MOTOKAa OMTOB €ro 3HaKa, a UMEHHO, ABJIACTCS JIA 3HAYEHUE KOMIIOHEHTA OOJIbIIINM
WJIN PABHBIM HYJIIO.

VYKa3zaHHbIE JBAa KOMIIOHEHTA MPOTHO3UPOBAHUA, 4 HMMEHHO KOMIIOHEHT,
3aBUCSIIANA OT 3TAJIOHHBIX BBIOOPOK, U KOMIOHEHT, HE 3aBUCSIINI OT 3TAJIOHHBIX
BBIOOPOK, MOTYT MCHOJIb30BaThCsA B KOMOMHALIMK WJIW, TIOJIarasch UCKIOYUTEIBHO
Ha OIVH WJIM APYTOW M3 3THUX JIByX KOMIIOHEHTOB MPOTHO3MpOBaHMsA. Kaxkabii w3
TUX KOMIIOHEHTOB MOXKET OBITh HCIOJIb30BAaH, BMECTE WJIA MO OTACIbHOCTH, B
KOMOMHALIMK C IPYTUMHU CrocoOaMu BHYTPEHHEro MpOrHo3upoBanusa. Hampumep,
Ha OJIOKE MOKET OBITh MCIIOJIb30BAH PEKUM YIJIOBOTO MPOTHO3UPOBAHUS, a 3aTEM
pE3yJIbTaT TaKOro TMPOTHO3UPOBAHUA MOXKET ObITh J00ABJIECH K KOMIIOHEHTY
MIPOTHO3UPOBAHUS, KOTOPbIA HE 3aBUCHUT OT ATAJOHHBIX BHIOOPOK, NIl TIOyUEHUS
OKOHYATEIbHOTO MPOTHO3UPOBAHMS /1JIA 3TOTO OJIoKa.

Hcnonp3oBaHue a000r0 M3 3TUX METOJOB MOXKET CHUTHAIU3UPOBATHCS B
OMTOBOM MOTOKE KaK HAOOp HOBBIX PA3JIMUHBIX PEXUMOB. Takas cUrHaJIM3aLUA
MOXKET 3aBHCETh OT Haimmuua ¢uiara B OMTOBOM TMOTOKE, YKAa3bIBAIOIIETO HA
WCIIOJIb30BAHKUE 3TUX HOBBIX PEKUMOB. DTa CUTHAIM3ALUAS MOXKET 3aBUCETh OT TOTO,
UCIIONIB3YIOT JIM PaHEe JACKOAUPOBAHHBbIE OJIOKM OMPEACIICHHBIE PEXKUMBI
BHYTPEHHETO TPOTHO3MPOBAHMSA Ui CO3JAHUS CHUCKAa HaumOoJiee BEPOATHBIX

pexumoB (HBP) ansa texymero 6oka.
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JIOTIOTHUTENbHBIE ACMEKThl M300pPETEHUA MOTYT OBbITh ONpPEACIICHBl W3
dhopMysibl H300pETEHMS, IPUIIATAEMOM K HACTOAIIEMY TOKYMEHTY.

Jlanee  Oyager omnMcaHa  peajn3aunds  KOMMYHHMKAIlMOHHOW  CETH,
BOTUIOMIAIONIEH BBIIICYTTOMAHYTBIE ACTIEKThl M300pETCHHUS.

Kak mnokazaHo Ha ®wur. 3, KOMIOOHOBKA COACPKHUT CXEMATUYECKYIO CETh
Buneocssizu 10, B kortopoit wu3nyuarens 20 u npuemHuk 30 HaxomaTrcs B
KOMMYHHKaIuu mo kaHany cBs3u 40. Ha npakruke kaHan cBsa3u 40 MoxeT OBITH
BBITIOJIHEH B BUJE KaHaja CIYTHUKOBOW CBS3M, KaOETbHOW CETH, HA3€MHOU CETH
paauoOBEIIAHUS, KaHAJla CBA3U, PEAJIM30BAHHOIO MOCPEICTBOM KOMMYTHPYEMOM
TenedOHHOW CeTH O0IIero TMOJb30BAHUA, TAKOW KaK KaHaj, WUCTOJb3YEMBIH IS
MPEAOCTABJICHUS UHTEPHET-YCIYT B MOMEMIEHUAX ObITOBOTO W MaJIoro OHW3HEca,
BOJIOKOHHO-ONTHYECKUX  CHUCTEM  CBSI3M WM KOMOWMHAIMK  JII0OOro W3
BBILIEMIEPEUUCIICHHOTO U JIFOOOTO IPYroro MOTEHIMAIbHOTO CPEACTBA CBS3H.

Kpome Toro, wu3o0pereHMe TaKXKe PaCHpOCTPAHACTCS Ha Mepenady
MOCPENCTBOM (PU3MUYECKON TMepeaadyl HOCHTENS JAaHHBIX, HA KOTOPOM XPaHUTCA
MaIllMHOYUTAEMAsA 3aMKUCh KOJUPOBAHHOIO OMTOBOTO MOTOKA, AJISI POXOKACHUSA K
COOTBETCTBYIOIMM 00pa3oM CKOH(PUTYPUPOBAHHOMY TPUEMHHKY, CIOCOOHOMY
CUMTHIBATH HOCHUTENb M TMOJIy4aTb W3 HEro OUTOBBIM moTok. [Ipumepom 3TOrO
SABIIACTCS TIPEAOCTaBlIeHHe IMdpoBoro yHuBepcanbHoro awcka (DVD) mmm ero
skBuBasieHTa. Creayroiee OMMcCaHWe COCPEAOTOYCHO Ha Tiepefade CUrHaja,
HaIrpuMep, ¢ MOMOIIBIO HOCUTENA AIEKTPOHHOTO UJTK HJIEKTPOMArHUTHOTO CUTHAJIA,
HO HE JIOJDKHO PAacCMaTpPUBATHCS KaK HMCKITIOYAIOIEE BHIIICYTIOMSIHYTHIA MOIXO,
BKJTFOUAIOIIMNA HOCUTEIH TAHHBIX.

Kak mokazano wa ®wur. 4, msnydarens 20 mo CTpykType W (YHKITUH
MPEACTABIACT COOONH KOMIBIOTEPHOE YCTPONCTBO. OH MOXET UMETh HEKOTOPHIE
MPU3HAKKU, OOIIME C KOMIBIOTEPHBIM YCTPOWCTBOM OOIIEr0 HA3HAUCHHS, HO
HEKOTOPHIE TPU3HAKKA MOTYT OBITh CHCHU(PUUHBIMA IS PeaTU3aldH, YIUTHIBAS
CHEIUATM3UPOBAHAYIO (DYHKIIMIO, Ui KOTOPOHM JOJKEH OBITh HCIOJIb30BaH
uwanydarens 20. Uwurarens moiimet, kakue (PyHKIMH MOTYT OBITH OOYCJIOBIICHBI

oOIMM Ha3HAUCHHEM, a Ui KAaKuX MOXET MOTpeOoBaThCcsi KOH(Urypaims,
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crieuraibHas JJisl HCIOJIb30BAHUA B BUCOU3ITyYarelie.

Takum o6pazom, uznmyuarenb 20 comepKUT Mporeccop rpadpuieckoro BHIBOIA
(GPU) 202, ckoHpuTryprupOBaHHbIH 151 KOHKPETHOTO MCIOIb30BaHUA B 00pabOTKe
rpadvku U aHATOTWYHBIX omneparusax. Mzmydarens 20 Takxke COAEPKUT OAWH WA
oonee npyrux mnporeccopoB 204, nubGo B I1€OM TOATOTOBJICHHBIX, JIHOO
CKOH(HUTYPHPOBAHHBIX TS APYTHX IMEJIeH, TAKWX KaK MaTeMaTHYCCKHUE OTICPAIIHH,
00paboTKa 3ByKa, yIpaBJICHHE KaHAJIOM CBSI3HM M TaK JaJiee.

Bxomnoit uaTepdeiic 206 obecneunBaeT CpeACTBO AJIA MPHEMa JACHCTBHIMA
MOJIb30BATENSA MO BBOAY. Takue NEHCTBUA MOJIb30BATES MOTYT, HapuUMep, ObITh
BbI3BAHbl B3aUMOJICHCTBUEM TMOJIb30BATENIsI C KOHKPETHHIM OJOKOM BBOJA,
COZIEpIKAIlIUM OAHY WKW Oojiee KHOTIOK YTPABIICHHUS W/WIM TEPEKITIOUaTeNeH,
KJIaBUATYpPOM, MBIIIBID WM JAPYTUM YKa3bIBAIOIIUM YCTPOHUCTBOM, OJIOKOM
pPacIiO3HABAHUA PEUYU, BBHITIOJTHEHHBIM ¢ BO3MOXHOCTBIO TpUeMa U 00pabOTKU peun
B KOMaHAbl yOPaBJICHUA, CUTHAJbHBIM TMPOLIECCOPOM, BBIMIOJIHEHHBIM C
BO3MOKHOCTBIO IMPUEMA U YIIPABJICHHS MPOLECCAMU OT APYTOro YCTPOHCTBA, TAKOTO
KaK IUIAHIIET WKW CMapT(dOH, WKW MPUEMHHUKOM JMCTAHIIMOHHOTO YIPAaBJICHUA.
OTOT mepedeHb OyaeT BOCIPHUHAT KaK HEUCUYEPHBIBAIOIIWM, W YUTATEIb MOXKET
peayCMOTPeTh Apyrue Gopmel BBOMAA, Oyab TO WHUIIMHPOBAHHBIE TOJTH30BATEIIEM
WM aBTOMATU3UPOBAHHBIE.

AHajmornuHO, BBIXOAHOW WHTepdelic 214 BBHIMOMHEH C BO3MOKHOCTHIO
oOecrieueHHsl CpPEACTBA JJIsI BHIBOJAA CUTHAJIOB TOJIb30BATENIO WA APYrOMYy
ycTpoiicTBy. Takoif BBIBOJ MOXKET BKJIIOUaTh B CeOs CUTHAJ JAWCIUIes IS
YTIPaBIICHAS JIOKAJILHBIM O5TokoM oToOpaskeHust Buaeocuraana (VDU) wim mo6bim
JIPYTUM YCTPONCTBOM.

WNurtepderic 208 mepemaum MaHHBIX peau3yeT KaHal CBS3H, Oyab TO
IIMPOKOBEIIATEbHBIA WJIH CKBO3HOM, C OIHUM WUJIK 00JI€€ MOTyUYaTeIssMHA CUTHAJIOB.
B xoHTeKcTE HACTOSIEro BapuaHTa OCYIECTBICHUA HHTEPdEHC epeaaun JaHHbBIX
BBITIOJIHEH C BO3MOYKHOCTBIO BBI3BIBATh M3JIYUCHHE CUTHAJIA, HECYLIErOo OMTOBBIH
MOTOK, OMPEAETAIOMINNA BUACOCUTHAN, KOAUPYEMbIi n3nyuarenem 20.

ITpoueccopsl 204, 1, B 4aCTHOCTH, JJIs TIOJIb3bl HACTOAIIECTO M300pETEHUS,
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GPU 202, BBINOJHEHBI ¢ BO3MOKHOCTBIO BBITTOJIHEHUSI KOMIIBIOTEPHBIX MTPOTrpaMM
npu pabote koaepa. lIpm >TOM HCHONMB3YIOTCA CPEACTBA XPAHEHUS JAHHBIX,
MPEAOCTABISIEMbIE 3aIOMUHAIOIINM yCTPOUCTBOM 000N eMkocTh 208, KoTOpoe
BBITIOJIHEHO C BO3MOXHOCTBIO OOECTICUCHUA KPYMHOMACINTAOHOTO XpaHECHHS
JAHHBIX, XOTS U HA OCHOBE OTHOCHTEJIbHO MEMJIEHHOTO JOCTYIA, U HAa MPAKTHUKE
OyJeT XpaHWTh KOMIBIOTEPHBIC MPOTPAMMBI M, B TEKyIIEeM KOHTEKCTE, TaHHBIC
BU/ICOTIPE3EHTAITMY TIPH ITOATOTOBKE K BBHITIOJIHCHHIO TIPOIIECCa KOMUPOBAHUS.

[TocrostarOe 3amomuHatomee ycrpoiicto (I[13Y) 210 mpeasapurensHO
CKOH(UTYPHPOBAHO C HCHOJHACMBIMHA TIPOTPAMMaMU, TMPEAHA3HAYCHHBIMU IS
obecnieueHus sapa (QyHKOHOHANBHOCTH m3dydarens 20, a omepaTuBHOE
3aromuHaromee ycrpoictso (O3Y) 212 mpemxycMoTpeHo it OBICTPOTO AOCTYTIA U
XpaHCHHSI JAHHBIX W TMPOTPAMMHBIX HWHCTPYKIIMA B TIPOIECCE BBITTOIHCHUS
KOMIIBFOTEPHOU TTPOrPaAMMBI.

Jlanee Oynmer onmcana dynkmus muamydarens 20 co ceplikoit Ha ®ur. 5. Ha
@ur. 5 nokazaH npouecc 00pabOTKH, BBIMOIHAEMBbIN KOACPOM, PEAJIM30BAHHBIM HA
uanmydarene 20 ¢ TOMOIIBIO HCIOJHAEMBIX KOMaHI, Ha daliae JaHHBIX,
MPEICTABIIAIONIEM COOOM BUIACOMPE3CHTAINIO, COACPXKAIILYI0 MHOXKECTBO KaJpOB
JUTSI TIOCTIEIOBATEIbHOTO OTOOPAKEHUS B BU/JIE MOCIIECA0BATEILHOCTH N300paKEHUH.

®aiin JaHHBIX MOXKET TAKXKE COAEpKaTh MH(MOPMAITHUIO O BOCIIPOU3BEACHUHN
3ByKa, COIMPOBOXKIAIOIIYIO BHUJCOMPE3CHTAIMIO, U TMPOUYYID JOTMOJHUTEIIBHYIO
uHOpPMaMIO, TaKyl0 Kak »JJCKTPOHHAas WHGOpPMammMs O PYKOBOACTBE TIO
nporpaMme, CyOTHTpBHl WM METaJaHHbie Ui OOECIeUeHUs BO3MOXXHOCTH
KaraJioru3anuu npeseHranun. O0padoTka 3THX acnekToB ¢aiiaa JaHHBIX HE HMEET
OTHOIIIEHUS K HACTOAIIEMY H300pETEHHIO.

Kak mnokazano ©Ha @ur 5, Tekyliee uU300paXXeHUe WIA Kaap B
MOCJIEA0BATEIbHOCTH U300paXxeHui nepenaercs B Mmoayib 230 pazaenenus, rae oH
pa3OuBaeTCA Ha MPAMOYTOJIbHbIE OJOKH 3aJaHHOTO pasMepa it 0o0paboTKu
KojJiepoM. JTa o0paboTka MOXET OBITh TMOCJIEAOBATEIBHON WM MapajuieIbHOM.
[Toaxon MOXKET 3aBUCETh OT BOBMOXKHOCTEH 00pabOTKM KOHKPETHOM peajn3aliii.

Kaxnapiii 6710k 3areM BBOAUTCA B MOIYJb 232 MPOTHO3UPOBAHUS, KOTOPBIH
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CTPEMUTCS YCTPAHUTh BPEMEHHOE U MPOCTPAHCTBEHHOE U30BITOUHOE KOJIMUYECTBO
JAHHBIX, TPUCYTCTBYIOLIEE B TMOCJIEAOBATEIBHOCTH, W TOJYYUTh CHUTHAI
MIPOTHO3UPOBAHUS C HCHOJIb30BAHUEM PaHEE 3aKOJUPOBAHHOTO COIAEPIKUMOTO.
HNudopmarusi, mo3BOIAIOMAsA BHIYUCIIATh TAKOE MPOTHOZUPOBAHUE, KOAUPYETCSA B
OouToBOM MOTOKE. JTa MHGOPMAIHS TOJKHA OBITh JOCTATOYHON Il BHITIOJTHCHUS
pacyeToB, BKJIIOUAs BO3MOXKHOCTb W3BJICUEHWUA TOCPEACTBOM aHajM3a Ha
npueMHUKe  Apyrod  wHdopMmamwu,  HeoOXOmUMOW Ui 3aBEPIICHHS
MIPOTHO3UPOBAHUS.

CurHajqm nOpOrHO3UPOBAHMS BBIUMTACTCS W3 MCXOJHOTO CHUTHAjIa IS
MOJIy4YEHUA OCTAaTOYHOTO CHUTHajia. 3areM ero BBOAAT B Moayiab 234
npeoOpa3oBaHus, KOTOpPbIH MbITACTCS JIOTIOJTHUTEbHO YMEHBIIUTH
MPOCTPAHCTBEHHOE WU30BITOYHOE KOJIMYECTBO JAHHBIX BHYTpPU OJIOKa MyTeM
UCIOJIb30BaHMs 0o0Jiee MOAXOMAIIECTO MPEACTABICHUS JAHHbIX. MOXHO OTMETHUTH,
YTO B HEKOTOPHIX BapHaHTAX OCYIICCTBICHUS TpaHChopMamms AOMEHA MOXKET
MPEACTABIATh COO0OM HEOOA3ATENIbHYIO CTAgUI0 M MOXKET OBbITh MMOJHOCTBIO
uckiroueHa. Mcnonp3oBanue npeodpa3oBaHus JOMEHA WA HHOTO MPeoOpa30BaHus
MOXET CUTHAJIM3UPOBATHCS B OUTOBOM MOTOKE.

3areM peE3yJIbTHPYIOIMIMI CUTHAJA OOBIYHO KBaHTyeTcs wMoaysiem 236
KBAaHTOBAHWS, W, HAKOHEIl, PE3yJBTUPYIOIMNE AaHHbIe, C(HOPMHPOBAHHBIC U3
kod(pdummenToB  wm  wHPOpMaAnMKM,  HECOOXOAMMOM Uit BBIYMCIICHUS
MIPOTHO3UPOBAHUA JJI1 TEKYIEro OJ0Ka, BBOAATCA B MOAYNIbh 238 SHTPOMHUKHHOIO
KOJIUPOBAHUS, KOTOPBIM MCHOJIb3YeT CTAaTUCTUUYECKYIO H30OBITOUHOCTh  JUIsS
MIPEICTABIICHUS CHTHAJIA B KOMIIAKTHOW (popMe ¢ MOMOMIBIO KOPOTKHUX JTBOUYHBIX
k0/10B. OnsATh ke, MOXXHO OTMETUTh, UTO SHTPOMUHHOE KOJUPOBAHUE MOXKET, B
HEKOTOPBIX BapHaHTaX peajau3alu HM300peTeHusA, ObIThb HEoOA3aTeIbHBIM
MPU3HAKOM M MOXET ObITh MOJHOCTHIO MCKIIFOUEHO B HEKOTOPBIX CIIyYasx.
[IprMeHEHUE SHTPONUUHOTO KOAUPOBAHUS MOXET OBITh CUTHAJIU3UPOBAHO B
OUTOBOM MOTOKE BMECTE ¢ MH(DOpPMaIHEH s 00ecTieueHrs NEKOIUPOBAHMS, TAKOH
KaK WHIEKC K PEXKUMY SHTPONUHHOTO KOAMUPOBAHWS (HAMpUMEp, KOAUPOBAHHE

Xaddmana) n/mnm KoJOBOM KHUTE.



12

[Tpy MOBTOPHOM BO3ACHCTBUM CPEACTBA KOAMPOBAHUS M3tydatesis 20 MoKeT
OBITh MOCTPOESH OMTOBBIN MOTOK MH(POPMAITMOHHBIX AIEMEHTOB 0J10Ka [T TIEpeIaun
MPUEMHHUKY WJIA MHOXECTBY MNPHEMHUKOB, B 3aBUCHUMOCTH OT OOCTOATENIHCTB.
[ToTok OMTOB MOXET TaKXKe COAEpkarTh MH(OPMALMOHHBIE 3JEMEHTHI, KOTOPHIE
NPUMEHSAIOTC K MHOXXECTBY WH(POPMAITMOHHBIX 3JIEMEHTOB OJIOKA M, TaKUM
o0pa3oM, YACpPKMBAIOTCA B CHHTAKCHCE TMOTOKA OWTOB, HE3aBUCUMO OT
WH)OPMAIIMOHHBIX AMeMEeHTOB  Ooka. [lpumepsl Takmx WHOOPMAIIMOHHBIX
AJIEMEHTOB BKITIOUAIOT B ¢e€0s1 BapHAHTHI KOH(PUTYPAITHH, ITAPAMETPBI, TPUMEHUMBIC
K MOCJIEIOBATEIbHOCTH KAJPOB, U TTapaMETPhl, OTHOCSIINECA K BUACOMPE3ECHTALINH
B LICJIOM.

Jlanee momynb 232 mporHo3upoBaHus OynaeT omucaH Oonee MoapoOHO CO
cchuikod Ha @ur. 6. Kak OyaeT MOHATHO, 3TO BCErO JIMIb MIPUMEP, U MOTYT ObITh
PacCMOTPEHBI IPYTUE MOAXOAbI B PAMKAX HACTOAILETO U300PETEHUA U MPUJIaracMoi
hopMyITbl H300pPETEHUS.

Mopynbs 232 npOrHO3UPOBAHHUS BBIMOJHEH C BO3MOXKHOCTBIO OMPEACTICHUA
JUIsi JaHHOTO OJoKa, Pa3feieHHOTO Ha Kaapbl, CIEAYEeT JH HCIOIb30BaTh
BHYTPEHHEE MPOTHO3UPOBAHUE M, €CJIM ATO TaK, KaKOW M3 MHOXECTBA 3apaHee
ONMPEIETECHHBIX PEKUMOB BHYTPEHHETO MPOTHO3UPOBAHUS CIEAYET HUCIOIb30BATh.
3areM MOIyJb NPOTHO3UPOBAHMS NMPUMEHSIET BBIOPAHHBIA PEXUM BHYTPEHHETO
MIPOTHO3UPOBAHUS, €CJIM MTPUMEHUMO, a 3aT€M OMNpEeSseT MPOrHO3UPOBAHUE, HA
OCHOBE KOTOPOT'O 3aT€M MOTYT F'€HEPUPOBATHCS OCTATKH, KaK ObLIIO OTMEUEHO PaHEE.
Hcnonb3yeMoe NpOorHo3upOBAHUE CUTHATIU3UPYETCS B OUTOBOM MOTOKE /711 IpUeEMa
¥ UHTEPIIPETANANA COOTBETCTBYIOMNM 00pa30oM CKOH(UTYPHUPOBAHHBIM JCKOJACPOM.

[Tpouecc, BeIMOMHAEMBIN B MOyJie 232 MPOTHO3UPOBAHUSA, MOKa3aH Ha Dur.

Ha ®wur. 6 noka3zan cnoco0, B COOTBETCTBUU C ONHCAHHBIM BAapUAHTOM
peanu3aumy U300pETEHUs, UIsl YCTAHOBIIEHUS TOTO, KaKOM M3 3aJaHHOro BhIOOpa
PEKUMOB BHYTPEHHETO MPOTHO3UPOBAHUS UCIOIb30BATh ISl KOHKPETHOTO OJl0Ka
KaJipa BUICOAAHHBIX CO CCHIIKOW HA 3aJJaHHbII HA0Op 3TAJIOHHBIX BBIOOPOK.

Ha srane S1-2 pazpabarsiBaroT MPOTHO3bI-KaHIU1AaThl HA OCHOBE OMOIMOTEKH
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PEXKUMOB  BHYTPEHHETO TMPOTHO3UPOBAHUA. JTU  PEXKHUMbl  BHYTPEHHETO
MIPOTHO3UPOBAHUS BKIIFOUAIOT OOBIYHBIC PEXUMbI BHYTPEHHETO MPOTHO3UPOBAHHS,
TAaKUE€ KaK MPUCYTCTBYIOIINE B 00Jie€ PAHHUX METONAX KOJWPOBAHUS BHACO UJIHU B
Oonee paHHKUX npoekTax crnenudukanuu YKB. bubnroreka Takke BKIFOUaeT B ceOs
OJIMH WJIM HECKOJIbKO PEKMMOB BHYTPEHHETO MPOrHO3UPOBAHUA, PA3pabOTaHHBIX B
kauecTBe Mozened mnoaxoma HC (wam  jgpyroro MammHHOTO OOydeHHs) K
BHYTPEHHEMY MPOTHO3WPOBaHUIO. To €cTh, Ha OCHOBe oOywarommx aaHHbix HC
OyJeT OnpeAessITh MOAXOAAIINE PEXKUMbl BHYTPEHHETO MPOTHO3UPOBAHUSA, a 3aTEM
OHHM MOTYT OBITh CMOJICJIUPOBAHBI, KAK OMKCAHO BHIIIIC.

B 1umenom Takoit pexuM pa3BUBACT BHYTPEHHEE MNPOTHO3UPOBAHHUE,
CoJiepKaIlee /IBAa KOMIIOHEHTA, & UMEHHO KOMIIOHEHT, 3aBUCSIIUN OT 3TaJIOHHBIX
BHIOOPOK, WU KOMIIOHEHT, HE 3aBHUCAIIMH OT 3TAJOHHBIX BBIOOPOK, MOXKET OBITH
WCIOJIb30BAaH B KOMOMHAIIMY WJIU, TTOJIArasiCh UCKITIOUUTENBHO HA OJTUH WIH JAPYTOH
U3 3TUX JIByX KOMIIOHEHTOB MTPOTHO3UPOBAHUA.

3areM Ha OCHOBE OILICHKW, HampuMeEp, HAa OCHOBE CKOPOCTH CXKaTus,
JOCTUTAaEMOM B KOXKJIOM PEXKUME, BBIOMPAIOT OJIUH U3 peKUMOB Ha 3Tane S1-4. J{ns
BBIODAHHOTO PEKMMA TE€HEPUPYIOT OCTATKH, COACPIKAIME [AHHBIE, KOTOPHIE
MO3BOJISIFOT BOCCTAHABJIMBATh OJIOK M3 ATUX OCTAaTKOB, M SKBUBAJICHTHBIC JIAHHBIC
JUTSI 3TAJIOHHOTO OJI0KA.

[Tocne Toro, kKak OcTarku ObUIM PAacCUMTAHbI, OHU TEPENAIOTCA B OUTOBOM
notoke Ha srane S1-8.

Hakonen, mpu HeoOXOAMMOCTH, BBIOPAHHBIA PEXUM CUTHAU3UPYIOT B
outoBom mnotoke S1-10. Cnenyer oTMETUTh, 4YTO TIPU  OMNPEACICHHBIX
00CTOATENBCTBAX BHIOOP PEXUMA MOXKET TMOAPA3YMEBAThCA M €r0 HE HAJO
CUTHAIM3UPOBATh. PazinuHbie ciocoObl CUTHAIM3ALMNA PEXUMA ObLITH 0OCYKIEHBI
B KOHTEKCTE CYIIECTBYIOIIUX CTaHJAPTOB KOAUPOBAHUA BHUICO W TNPOCKTOB
cranaaptoB YKB, u TouHbIN CIOCOO CUTHAJIU3ALMA HE BXOAUT B 00bEM HACTOSIIETO
M300pETEHUS.

CrpykTypHas apXuTeKTypa NpUEMHHKa TNokazaHa Ha dur. 7. OH umeer

SIIEMEHTHI, MPEICTABIIAIONTNE CO00H KOMITBIOTEpHOE YCTpoiicTBO. Takum oOpazom,
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npuemank 30 comepkut  TpadUUECKU  TPOIECCOP GPU 302,
CKOH(HUTYPUPOBAHHBIN /1J11 KOHKPETHOTO MCIOB30BaHus B 00paboTke rpaduku u
aHanornuHbix onepauusax. [Ipuemuuk 30 Takxe COOEPKUT OOUH UK OOJIEe APYTUX
nporneccopos 304, b0 B 1eJIOM MOATOTOBJICHHBIX, JINOO CKOH(HUTYPHPOBAHHBIX
JUISL APYTHX LEJIeH, TakuX Kak MareMaTudeckue omepanuu, oOpaboTka 3BYKa,
yIpaBJeHUE KAaHAJIOM CBSI3M U TaK Jajee.

Kak Oynet noHaTHo untaremo, npueMHuK 30 MOXKET ObITh peaJIu30BaH B BUJIC
MPUCTABKHA,  MEPEHOCHOTO  MEPCOHAJILHOTO  3JIEKTPOHHOTO  YCTPOWCTBA,
MEPCOHAIBHOTO KOMIIBIOTEPA WX JIIOOOTO APYroro yCTPOMCTBA, MOAXOASIIETO s
BOCIPOU3BEAECHUSA BUACONPE3CHTALIMIA.

Bxomnoit uaTepdeiic 306 obecneunBaeT CpeACTBO AJIA MPHEMA JICHCTBHIMA
MOJIb30BATENSA MO BBOAY. Takue NEHWCTBUSA MOJIb30BATENSl MOTYT, HApUMEP, ObITh
BbI3BAHbl B3aUMOJCHCTBUEM MOJIb30BATENIsI C KOHKPETHHIM OJOKOM BBO/JA,
COZEPIKAIlIUM OAHY WK OoJiee KHOTOK YTPABIICHUS W/WIM TEPEKIIOYaTeseH,
KJIABUATYPOM, MBIIIBI0 WM JAPYTUM YKa3bIBAIOIIUM YCTPOHUCTBOM, OJIOKOM
pPacro3HABaHUA PEYU, BBHIIIOJIHEHHBIM ¢ BO3MOXKHOCTBIO TpUeMa U 00pabOTKU pedn
B KOMaHAbl yOPaBJICHUA, CUTHAJBHBIM IPOLIECCOPOM, BBIMIOJIHEHHBIM C
BO3MOYKHOCTBIO PUEMA U YIIPABJICHUS POLECCAMU OT APYTOr0 YCTPOHCTBA, TAKOTO
KaK TUTAHIIET WK CMapTdOH, WIM NMPUEMHHUKOM IWUCTAHIIMOHHOTO YIPABICHUS.
OTOT mnepeueHb OyAeT BOCHPUHAT KaK HEUCUCPIBIBAIONIMK, W MOTYT OBITh
IPeIyCMOTPEHBI apyTHe (JOpMbI BBOA, OyIb TO MHAIIMAPOBAHHBIC TIOJIE30BATEIIEM
WJIM aBTOMATU3UPOBAHHBIE.

AHajmornuHbIM  0o0Opa3oM, BbIXOAHOW wuHTepdetic 314 BeMOTHEH C
BO3MOXKHOCTBIO 00€CTIEUCHHS CPE/ICTBA AJIA BHIBOJA CUTHAJIOB MOJIb30BATEIIO WIH
JIPYyromMy ycTporcTBy. Takoi BBIBOA MOXKET BKIIIOUATh B CeOsl TEICBHU3UOHHBIN
CHUTHAJT B MOAXomsAeM Qopmare i YNpaBJICHWS MECTHBIM TEJICBH3MOHHBIM
YCTPOUCTBOM.

HNurepderic 308 mepemaum MaHHBIX peaju3yeT KaHal CBS3H, Oyab TO
IIMPOKOBEIIATENbHBIA WJIH CKBO3HOM, C OTHUM WJIK 00JI€€ MOTyYaTeIssMHA CUTHAJIOB.

B koHTeKcTE HACTOSIEro BapuaHTa OCYIECTBICHUA HHTEepdEc mepeaayn JTaHHbIX
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BBITIOJIHEH C BO3MOYKHOCTBIO BBI3BIBATh M3JIYUCHHE CUTHAJIA, HECYLIETO OMTOBBIH
MOTOK, OMPEAEIAIOMINA BUACOCUTHAN, KOOAUPYEMbIA pueMHUKoM 30.

ITpoueccopsl 304, U, B 4aCTHOCTH, JJIs TIOJIb3bl HACTOAIIETO M300pETEHUS,
rpaduueckuii nporeccop GPU 302, BBITOJIHEHBI C BO3MOXKHOCTBIO BBITIOJTHCHHS
KOMITBIOTEPHBIX MpOrpamMM Mpu pabore mpueMHHKa. [Ipm 3TOM HCMONB3YIOTCA
CpPEACTBA XpaHEHHMS JAHHBIX, MPEIOCTaBIIIEMbIE 3aIIOMHUHAIOIITAM yCTpoicTBOM 308
OOJBIIION E€MKOCTH, KOTOPO€ BBIMOJHEHO C BO3MOXKHOCTBIO OO€CIECUEHUS
KPYIHOMACIITaOHOTO XPAHEHUsI JIaHHbIX, XOTd W Ha OCHOBE OTHOCHUTEJIHHO
MEJIJIEHHOTO JOCTYIAa, U HA MPaKTUKE OYJAET XPaHUTh KOMIIbIOTEPHBIE MPOrPAMMBbI
U, B TEKYIIIEM KOHTEKCTE, JAHHbIEC BUJICOMPE3CHTALIUM, MMOJYUCHHBIC B PE3YyJIbTaTe
BBITIOJIHEHU A TTPOIIECCA MpUeMa.

[13Y 310 npensaputenbHO CKOH(GUTYPUPOBAHO C  HCIIONHSIEMBIMH
mporpaMMamMu, MPEAHA3HAYCHHBIMU I o0ecnedeHus aapa (PyHKIIMOHATBHOCTH
npueMHnka 30, a O3Y 312 npeaycMOTpeHO AJiA OBICTPOrO AOCTYINA U XPaHCHUSA
JAHHBIX ¥ TMPOTPAMMHBIX HHCTPYKIIMHA B MPOIECCE BHIMOJHEHUS KOMIBIOTEPHOU
POTrPaMMBI.

Janee Oyner onucana ¢ynkuus npuemauka 30 co ccputkoit Ha dur. 8. Ha
®ur. 8 mokazaH npouecc 00pabOTKH, BHIOIHIEMBIH JTEKOJEPOM, PEATM30BAHHBIM
Ha npueMHUKe 30 C MOMOIIBIO MCHOJHASMBIX HHCTPYKITHM, HA OUTOBOM ITOTOKE,
npuHATOM B TipreMHuKe 30, copepikaiieM CTPyKTypPHPOBAaHHYIO HH(POPMAITHIO, U3
KOTOPOU MOKET ObITh MOJTyY€HA BUACOMPE3CHTALIMA, COACPIKaIas PEKOHCTPYKIIUIO
KaJIPOB, 3aKOAUPOBAHHBIX (PyHKITHOHATIBLHOCTHIO Kojiepa uaiydaresis 20.

IIponiecc nexkoaupoBaHus, MOKa3aHHBIM Ha Dur. §, HampaBjeH HA TO, YTOOBI
o0paTuTh MPOILIECC, BHIMOHAEMBbIN Ha Kojaepe. Uurarento OyAeT MOHATHO, YTO 3TO
HE 03HAYaET, YTO MPOLECC AEKOJUPOBAHUS SABJISAETCS CTPOro OOpPaTHBIM MPOLIECCY
KOJIUPOBAHUS.

[TpuHATHIA OUTOBBIA MOTOK COAEPKUT MOCJIEAOBATEIbHOCTh KOAUPOBAHHBIX
WH(OOPMAIIMOHHBIX SJIEMEHTOB, TIPUUYEM KaXKIbIH AJIEMEHT CBA3aH C HEKOTOPBIM
Oonoxom. Wudopmarmonnsiii  s1emMeHT Onoka AekoaupyroT B momyie 330

SHTPOMUUHOTO JIEKOJWPOBAHUA MJis TOJydeHusa Onmoka Kod(hPUIMEeHTOB W
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uHdopManmu, HEOOXOMUMOM TSl BHIYMCIICHUS TPOTHO3UPOBAHMS IS TEKYIIETO
onoka. brmok ko3(hUIIMEHTOB, Kak MPaBUIIO, AESKBAHTHU3UPYeTCs B Momyne 332
JNEKBAHTU3AllMM M, KAk  M0OpaBujo, OOpaTHO  MpeoOpa3oBHIBACTCA B
MPOCTPAHCTBEHHYIO 00JIaCTh ¢ MOMOIIBIO MOAYJIA 334 mpeoOpa3zoBaHus.

Kak oTmeuanock Bbillle, YATATENNb MOUMET, YTO JAEKOJUPOBAHUE SHTPOIUH,
JNEKBaHTH3AIUMsA # 0o0parHOe mpeoOpa3oBaHUE JOJDKHBI HMCIIOIB30BaThCSI B
NMPUEMHUKE TOJIBKO B TOM Cllydae, €CJIH Ha W3JIydareje HCIOIb30BAIUCH
KOJIMPOBAHKE SHTPOIHH, KBAHTOBAHKE U MPE0OPa30BaHNE, COOTBETCTBEHHO.

Curnan TIPOTHO3WPOBAHHUS TEHEPHPYETCS, KAK W paHbIIe, W3 paHee
JCKOAMPOBAHHBIX BBIOOPOK W3 TEKYIMIUX WM TPEABIAYIINX KaApOB W ¢
WCIIOJTb30BaHNEM HWH(pOPMAITH, NEKOTUPOBAHHONW W3 OMTOBOTO TOTOKA, MOIYJIEM
336 MpPOrHO3WPOBAHUS. 3areM MOJIYYalOT PEKOHCTPYKIUIO HCXOJHOTO OJioka
U300paKEHUS U3 JCKOAUPOBAHHOTO OCTATOYHOTO CHUTHAA W BBHIYKMCICHHOTO ONOKa
MPOTHO3UPOBaHUs B Oyioke 338 pekoHcTpykumu. Moayns 336 mporHo3upoBaHUs
pearupyer Ha HHPOPMAIMIO O IOTOKE OWTOB, CHTHAIM3UPYIOMYIO 00
WCIIOJIb30BAHUKM BHYTPEHHETO TPOTHO3UPOBAHUS W, €CIAM Takas uHdopMamms
MPUCYTCTBYET, HAa TMOKa3aHWSA M3 3TOM WH(OOpPMAIMK O TOTOKE OWTOB, KOTOPHIE
MO3BOJISIFOT JEKOAEPY ONMPEACIIUTh, KAaKOW PEXUM BHYTPEHHETO MPOTHO3UPOBAHUS
OBLI UCIIOIB30BAH U, TAKMM 00pa30M, KAKOH METO POTHO3UPOBAHUS TOJIKEH OBIThH
WCIIOJTb30BaH MPH PEKOHCTPYKIIMK BRIOOPKH JAHHBIX OJI0Ka.

[Ipu moBTOpPHOM BO3ACHCTBHHM (PYHKIIMOHAJILHOCTH JCKOAWPOBAHHUSA Ha
MOCJICTOBATEIILHO TPUHATHIE WH(POPMAITMOHHBIE JIEMEHTHI OJIOKa, rpaduiecKue
O7OKH MOTYT OBITh PEKOHCTPYHPOBAHBI B KaJpbl, KOTOPHIE 3aTE€M MOTYT OBITh
coOpaHbl TSl CO3IaHUS BUACOMPE3CHTAIMH JIJIs1 BOCITPOU3BEACHHMS.

[Tpumep anropur™a AeKoAEPA, TOTIOTHSIONINN AITOPUTM KOJIepa, OTTUCAHHBIH
paHee, nmokaszad Ha ®ur. 9. Ilo cylecTBy, MpoLecc ABAACTCA OOIMICTPUHATHIM 10
CTPYKTYpPE, MOCKOJIbKY Ha ATarne S2-2 u3 OUTOBOr0 MOTOKA CYMTHIBAKOTCS OCTATKH, a
UCTIONTb3YEMBIN PEXXUM BHYTPEHHETO MPOTHO3MPOBAHUSA CUNTHIBAETCA U3 OUTOBOTO
notoka Ha srane S2-4. 3arem, Ha 3Tane S206, GIOK PEKOHCTPYHUPYIOT HA OCHOBE

CUTHAJIM3UPOBAHHOI'O PCKUMA BHYTPCHHCTO IIPOTHO3HUPOBAHUA.
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OTnuuuTeNbHOW OCOOEHHOCTBIO ATOTO TMOAXOMAA SIBJISIETCS  XapakTep
JOCTYMHBIX PEKHUMOB BHYTPEHHETO MPOTHO3UPOBaHus. 10 €CTh, HapsAay C (WIIH, B
HEKOTOPHIX BapHaHTaX BOIUIOIICHUS, BMECTO) TPATUIMOHHBIMA PEKUMaMHU
BHYTPEHHETO TPOTHO3MPOBAHUSA, PEXKUMBI OMPEACNISIOTCS B KOHTEKCTE MOJETEH,
pa3pabOTaHHBIX ¢ MOMOIIBIO MAIITMHHOTO OOYUCHHUS.

Kak ormeuanocs panee, nekomupyroinas GyHKIIMOHAIBHOCTH TpreMHuKa 30
U3BJICKACT U3 OUTOBOTO TIOTOKA MOCIIEIOBATEIBHOCTh MH(OPMAITMOHHBIX SJIEMEHTOB
O710Ka, 3aKOAMPOBAHHBIX CPEACTBOM KOAUPOBaHUA naaydaTens 20, onpeaensonyio
rH(popManHo OJI0KAa U COIMyTCTBYIOIIYO HH(OPMAITHIO KOH(PHUTYPALIHH.

B ob6mem, mexomep MCHob3yeT MHGOPMALMIO M3 HPEIBIAYIIHX TPOTHO30B
npy TOCTPOSHWM TPOTHO3a A JaHHOTO Onoka. [lpm sTomM paexomep MoOXer
OOBEMHATDh 3HAHWUA W3 MEXMPOTHO3HOTO, TO €CTh W3 MPEABIAYIIEro Kaapa, u
BHYTPUIIPOTHO3HOTO, TO €CTh M3 JApyroro Oioka B TOM e Kajape. Hactosmmit
BApUAHT OCYINECTBIICHUA HM300PETEHUS OTHOCHUTCS K peaM3aliil BHYTPEHHETO
IIPOTHO3MPOBAHUS M, B YACTHOCTH, K KOHKPETHOMY CJIy4ar0, B KOTOPOM PEKHM
BHYTPEHHETO MPOTHO3UPOBAHUSA PEATM3YETCS B COOTBETCTBUU C HUM.

Kak yBuauT uwurarenb, Ha CTOPOHE JACKOAECpAa BapHAHTHl peaU3AIUH
M300peTEeHNs, ONMHUCAHHBIE B JAHHOM JOKYMEHTE, MOTYT YMIPOCTUTh TMPOLECC
JNEKOIMPOBAHUA 3a TIpeAeiaMu CXeM, MPEIJIOKEHHBIX B TEKYIIUX MPOEKTax
cnenudukanmii YKB 1 mpeacTaBaeHHBIX NPeII0KEHHIX 10 UX H3MEHEHHIO.

Cnenyer mOHMMAaTh, 4TO WM300pPETCHHE HE OTPAHWYMBACTCA OMHMCAHHBIMHA
BEIIIIE BAPUAHTAMH, M Pa3IudHbie MOIW(HKALIMK M YCOBEPIICHCTBOBAHUS MOTYT
ObITh crenaHbl 03 OTCTYIUICHHWSI OT ONMHCaHHBIX KoHmemmuii. Kpome cimydaes
B3aMMOUCKITFOUCHHUS, JTIOOOH N3 IPU3HAKOB MOXKET OBITh UCTIOTb30BAH OTACIIEHO UJIH
B KOMOWHAIMU C JIOOBIMH JAPYTHMH TPU3HAKAMH, W HACTOSIIEe W300pETCHHE
PacpoOCTPaAHAETCA U BKIIIOUAET B c€0s BCE KOMOHMHAITMK M TTOAKOMOMHAIIMM OJTHOTO

WM Oosiee IMPHU3HAKOB, OIIMCAHHBIX B HACTOAIICM JOKYMCHTC.



®opmy.Jia u300peTeHust
1. Bwuneokonep, BBIMOJHEHHBIA C BO3MOYKHOCTBIO KOAUPOBAHUA OJ0Ka BBIOOPKH
BUJICOJAHHBIX, MPUYEM OJIOK COACPKUT MHOXKECTBO BBIOOPOK MO OTHOLIEHHIO K
070Ky STaAJIOHHBIX BBIOOPOK, MPHUYEM BHUIACOKOACP BKIIOYAECT B ce0s CPEACTBO
BHYTPEHHETO TPOTHO3MPOBAHUA Uil KOJUPOBAHMUS YKA3aHHOTO OJoka C
WCIOJIb30BAHUEM BHYTPEHHEr0 MPOTHO3UPOBAHMS, CPEACTBO BbIOOpA pexuMa,
BBITIOJITHECHHOE C BO3MOXXHOCTBIO BBIOOpAa M3 MHOXKECTBA JOCTYITHBIX 3apaHee
OMPEJICTCHHBIX PEKUMOB BHYTPEHHETO MPOTHO3MPOBAHMS BHIOPAHHOTO PEKHUMA
BHYTPEHHETO TMPOTHO3UPOBAHUA JIJI1 HUCIOJIb30BAHUS CPEJICTBOM BHYTPECHHETO
MIPOTHO3UPOBAHUS, MTPUUYEM IO MEHBIIEH MEpe OJUH W3 MHOXECTBA JOCTYIHbIX
3apaHee OMPEACIICHHBIX PEKUMOB BHYTPEHHETO MPOTHO3UPOBAHUS SBJISIETCA TAKUM,
YTO CPE/ICTBO BHYTPEHHErO MPOTHO3WPOBAHUA, MPEIHA3HAUCHHOE AJi paboThl B
3TOM PEKUME, BBITIOJIHEHO ¢ BO3MOKHOCTHIO TTOJTyYEHUS MTPOTHO30B /11 BIOOPOK B
YKAa3aHHOM OJIOKE€ B BHUJE KOMOWHAIMKM TEPBOrO KOMIIOHEHTA, 3aBHUCSIIETO OT
YKA3aHHBIX 3TAJIOHHBIX BBIOOPOK, M BTOPOTO KOMIIOHEHTA, HE 3aBUCSIIETO OT
YKA3aHHBIX 3TAJIOHHBIX BBIOOPOK.
2. Bupeokonmep mo m.l, B KOTOPOM yKa3aHHas KOMOWHAIUsl COACPKHUT CyMMY
MEPBOr0 KOMIOHEHTA U BTOPOr0 KOMITOHEHTA.
3. Bupeokomep mo m.l wim m.2, B KOTOPOM KaXIblii pPEKUM BHYTPEHHETO
MIPOTHO3UPOBAHUS UMEET HA0Op MapaMeTPOB, CBSI3AHHBIX ¢ HAM, TJI€ 3TH ITapaMeTPhI
00yCITOBJIMBAIOT TMEPBHI KOMITOHEHT W/WJIM BTOPOH KOMITOHEHT MPOTHO3UPOBAHUM
BBIOOPKH, TPHUYEM YKa3aHHbIE MapaMmMeTphl coaepkar HaOOp BECOB, KOTOPbIE
UCIIOJIb3YIOTCS B KAUECTBE MYJIBTUIUIMKATOPOB 3TAJIOHHBIX BbIOOPOK JIJIs1 TTOTYYEHHUS
MEPBOr0 KOMIMOHEHTA MPOTHO3UPOBAHMUSL.
4. Bupgeokomep mno M. 3, B KOTOPOM YKa3aHHbIE BecCa JOMOJIHUTEIBHO
UCIIOJIb3YIOTCS AJ1A MOJTYUYEHHS BTOPOTO KOMIIOHEHTA MPOTHO3UPOBAHUSL.
5. Buneokoaep no JiroO0OMy M3 MPEALICCTBYIOIIUX MyHKTOB, B KOTOPOM KaK/IbIi
PEXKUM BHYTPECHHETO MPOTHO3WPOBAHUS MMEET HAOOp MapameTpoOB, CBSI3AHHBIX C
HUM, TA€ 3TH TMapameTpbl OOYCIIOBIMBAIOT TIEPBBIA KOMIIOHEHT W/WJIA BTOPOM

KOMIOHEHT NPOTrHO3UPOBAHUI BBIOOPKH, MPUUYEM YKAa3aHHBIE MapaMEeTPhl COAEPKAT

NEPEBOZ NMEPBOHAYATIBHOW ®OPMY/bl N3OBEPETEHUA
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(bMKCHpPOBAHHBIN MapaMeTpP, HA OCHOBE KOTOPOTO MOJyYeH BTOPOW KOMITOHEHT.
6. Buneokonep mo J000MY W3 MPEAIIECTBYIOMNAX MYHKTOB, B KOTOPOM CHOCO0
BBIUKCIICHAA BTOPOTO KOMIIOHEHTA 3aBUCHT OT XapaKTEPUCTUKH OJoKa W/WiH
COCEIHUX OJIOKOB, KOTOPbIE ObIJTN 3aKOIMPOBAHBI PaHEE.
7. Buneoxomep mo moOOMYy W3 MPEAIISCTBYIOIMUX IYHKTOB, COACPKAIIMMA
NepeaaTuuK CUTHAjIa PEKUMa, BBITTOJHEHHBIM C BO3MOXHOCTBIO PAa3MEIICHHS Ha
BBIXOTHOM OMTOBOM ITOTOKE 3JIEMEHTAa MH(POPMAITUU O PEKUME IS 00SCIICUCHUS
BO3MOXKHOCTH ~ HWACHTH(UKAIIMM HA TNPHEMHUKE PEKAMA  BHYTPEHHETO
MIPOTHO3UPOBAHUS, UCIIOJIb30BAHHOTO JIJIi KOHKPETHOTO KOJAMPOBAHMS.
8. Cnoco0 komupoBaHusi Oj0Ka BHIOOPKHM BHUACOJAHHBIX, TJ€ YKa3aHHBIA OJIOK
COJICPKUT MHOXKECTBO BBIOOPOK, OTHOCHUTENIBHO OJIOKA 3TAJIOHHBIX BBIOOPOK, THAE
croco0 BKIIOUAET B ce0s KOAMPOBAHWE YKAa3aHHOTO OJIOKAa C HCMOJIb30BAHHEM
BHYTPEHHETO MPOTHO3UPOBAHUSA, CIOCOO JOTOJHUTEILHO BKJIFOUAET B €051 BHIOOP
U3 MHOXECTBA JOCTYIHBIX 3apaHee OMPEACIICHHBIX PEKUMOB BHYTPEHHETO
MPOTHO3UPOBAHUSI BBIOPAHHOTO PEXUMA BHYTPEHHErO NPOTHO3UPOBAHUS IS
WCIIOJIb30BAHMS CPEICTBOM BHYTPEHHETO MPOTHO3UPOBAHUA, IPUUEM 11O MEHbIICH
Mepe OIMH W3 MHOXECTBAa JOCTYIHBIX 3apAaHEE OMNPEIEICHHBIX PEKUMOB
BHYTPEHHETO MPOTHO3UPOBAHUA  SBJIACTCA TAKAM, 4YTO KOJWPOBAHUE C
WCIIOJIb30BAHMEM BHYTPEHHErO MMPOTHO3WPOBAHUS TOJIy4aeT TMPOTHO3bI IS
BBIOOPOK B YKA3aHHOM OJIOKE KaKk KOMOMHAITHIO TIEPBOTO KOMITOHEHTA, 3aBUCSIIETO
OT ATAJIOHHBIX BBHIOOPOK, U BTOPOrO KOMMOHEHTA, HE 3aBHUCSIIErO OT 3TAJOHHBIX
BBIOOPOK.
9. Buneonexkonep,  BBINOJHEHHBI € BO3MOMKHOCTBIO  JEKOJUPOBAHUSA
3aKOJMPOBAHHBIX ~ BHUJCOJAHHBIX, TPUYEM  JCKOJAEP COACPKHUT  CPEACTBO
BOCCTAHOBJICHUSI HAa OCHOBE BHYTPEHHEr0 MPOTHO3UPOBAHUA, BBIMOJHEHHOE C
BO3MOXKHOCTBIO ~ PEKOHCTPYKIIMM W3  BXOAHBIX  JAHHBIX  BHYTPEHHETO
MIPOTHO3UPOBAHUS BBIOOPOK M3 OJIOKA BHIOOPOK BUJICOAAHHBIX, MPUUEM CPEACTBO
BOCCTAQHOBJICHUSI HA OCHOBE BHYTPEHHErO NPOTHO3UPOBAHMS BBIMOJHEHO C

BO3MOKHOCTBIO pa6OTbI B OJHOM K3 MHOKCCTBA 34pPaHCC OIIPCACIICHHBIX PCKUMOB

NEPEBOZ NMEPBOHAYATIBHOW ®OPMY/bl N3OBEPETEHUA
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BHYTPEHHETO MNPOTHO3UPOBAHMSA, IJI€ MO MEHBIIEH MEpe OOWH K3 MHOMKECTBA
JNOCTYITHBIX 3apaHee OMNPEACIICHHBIX PEXUMOB BHYTPEHHETO IPOTHO3UPOBAHUSA
ABJSAECTCA TAKUM, YTO COOTBETCTBYIOILIEE CPEACTBO BOCCTAHOBJIEHUS HA OCHOBE
BHYTPEHHETO MPOTHO3UPOBAHUS, MPEAHAZHAYCHHOE AJiA PabOThl B 3TOM PEXKUME,
OyZ€T BBITIOJIHEHO C BO3MOXKHOCTBIO MOJIyYEHHS MPOTHO30B /7151 BELIOOPOK B OJIOKE B
BUJI€ KOMOMHAIIMKU TEPBOTO KOMIIOHEHTA, 3aBUCAILETO OT STAJIOHHBIX BBHIOOPOK, H
BTOPOT'O KOMIIOHEHTA, HE 3aBUCAIIETO OT ATAJTOHHBIX BbIOOPOK.
10. Buneoaexonep no m.9, comepxamiuii aHaIM3aTop PEXKUMOB, BBIMOJHEHHbBIN C
BO3MOXKHOCTBIO BRIUMCIICHHS Hanbolee BeposaTHoro pexuma (HBP), roe mepeuens
HauOoJice BEPOSATHBIX PEXKHMMOB YKa3blBA€T HA KaHAWJATOB W3 PEXKHUMOB
BHYTPEHHETO MPOTHO3UPOBAHUS, KOTOPbIE ObLIM MPUMEHEHBI, U ACKOAUPOBAHUSA U3
BXOJTHOTO OHMTOBOTO ITOTOKa (para, yKa3bIBAIOIIETO, BKIIIOYEH JH B yKa3aHHBIH
nepeueHb HBP  pexuMm, WCMONb30BaHHBIA 11  KOAUPOBAHUS  NPUHATHIX
KOJTMPOBAHHBIX BHUJICOJIAHHBIX, W, €CJIA YKa3aHHBIM (nar yKa3blBaeT, dYTO
WCIIOJIb30BAHHBIN PEKUM BKIIIOUEH B niepeueHb HBP, nexonupoBanus u3 BXOOHOTO
OMTOBOIO MOTOKA MHAEKCA, YTOOBI ONPEIETUTh, Kakoh pexkum u3 nepeunss HBP Obin
WCIIOJTb30BAaH, NIPUUYEM €CJIM yKa3aHHBIA (uiar ykasbplBaeT, YTO MCMOJIb30BAHHBIN
pexuM He BKIIOYeH B mnepedeHb HBP, anammzatop pexuMOB BBINOIMHEH C
BO3MOYKHOCTBIO JICKOJUPOBAHUS U3 BXOAHOTO OMTOBOTO MOTOKA MH(POPMALIMOHHOTO
AIIEMEHTA, TO3BOJIAIONICTO WACHTH(DHIIMPOBATh, KAaKOW M3 OCTABIIMXCS PEKHMOB
JOJDKEH OBITh WCIHOJIb30BAH TMPH JACKOJWPOBAHWM MPUHATHIX KOAMPOBAHHBIX
BUJICOJJAHHBIX B PEKOHCTPYUPOBAHHBIHN OJIOK BHIOOPKH BUACOJAHHbIX.
11. Buneoaexonep no m.9 win n.10, B KOTOPOM MNEPBbIN KOMIIOHEHT MOJYYEH B
COOTBETCTBUM C OJHMM W3 HA0Opa PEKUMOB BHYTPEHHErO MNPOTHO3UPOBAHUS,
BKJIFOUAIOIIMX IUIaHApHBIN pexkuM, DC-pexuM WIM PeKUM HAMpaBIECHHOTO
YIJIOBOTO BHYTPEHHETO MPOTHO3UPOBAHUS.
12. Buneonexonep mo moOomy u3 m.n. 9-11, BBIMOJHEHHBIH C BO3MOXKHOCTBIO
OMPEIETCHUA U3 IPUHATHIX 3aKOJIMPOBAHHBIX BUACOJAHHBIX PEKUMA BHYTPEHHETO

MPOTHO3UPOBAHUA JJIi MCIOIB30BAHMUA JJI1 PEKOHCTPYKIMHU OJIoOKa BBIOOPKHU

NEPEBOZ NMEPBOHAYATIBHOW ®OPMY/bl N3OBEPETEHUA



BU/ICO/TAHHBIX .
13. Buneoaexonep nmo mobOomy u3 Mm.m. 9-12, BBINOTHEHHBIA C BO3MOMXHOCTBIO
npremMa UaeHTU(UKATOpa pekuMa, HA OCHOBAHWM KOTOPOTO OMPEAECTISIOT PEKAM
BHYTPEHHETO MPOTHO3WPOBAHMS IS UCHOJb30BAHUS IJIA PEKOHCTPYKIMH OJ0Ka
BbIOOPKH BHUICOAHHBIX.

14. Buneoaexonep no modboMy u3 m.n. 9-13, B KOTOpOM yKazaHHasi KOMOWHAITUs
COZEP)KUAT CYMMY TIEPBOTO KOMIIOHEHTA ¥ BTOPOTO KOMITOHEHTA.

15. Buneoaexonep mno mobOomy u3 1. 9-14, B KOTOpOM KaXAblH pPEXUM
BHYTPEHHETO MPOTHO3WPOBAHUSA UMEET HAOOP MapaMeTPOB, CBI3aHHBIX C HAM, T/E
yKa3aHHbIC TMapaMeTphl OOYCIIAaBIWUBAIOT TEPBBHIA KOMIIOHEHT W/WJIM BTOPOWM
KOMITOHEHT TPOTHO3UPOBAHUW BBIOOPKH, MPUUEM TMapaMeTphl Coaepkar Habop
BECOB, KOTOPBIC MCHOJB3YIOTCA B KAYeCTBE MYJIBTHILTUKATOPOB ASTAJOHHBIX
BBIOOPOK /TS MOy YSHUS TIEPBOTO KOMITOHEHTA MTPOTHO3UPOBAHUA.

16. Buneonexkonep mo m. 15, B KOTOPOM yKa3aHHbIE Beca JOMOJHUTEIIBHO
UCTIOJTB3YIOTCS JIJISl TIOJTyUE€HUS BTOPOTO KOMIIOHEHTA TPOTHO3UPOBAHMS.

17. Buneonexonep mo m. 15 vy 1. 16, B KOTOPOM yKa3aHHBIE BECA OMPEALCTAIOTCA
HA OCHOBAHWH MECTOTOI0KEHHUS TTPOTHO3UPYEMOi BHIOOPKH B Tpeesiax Oioka uin
€ro MUHUMAJIbHOTO PACCTOAHUSA OT MECTOIMOIOKEHUH 3TATIOHHON BHIOOPKH.

18. Buneonexonep mo modomy m3 m.a. 15-17, B KOTOpOM yKa3aHHBIC TTapaMETPhl
conepkar (PUKCHPOBAHHBIM TapamMeTp, Ha OCHOBE KOTOPOTO TMOJIyYarOT BTOPOM
KOMITOHEHT.

19. Buneonexonep mo m.18, coxepxammii JETEKTOp CHTHAjla pPeKuMa,
BHITIOJTHEHHBIM ¢ BO3MOXXHOCTBHIO OOHApY’>KEHUS Ha BXOJAHOM OWTOBOM IIOTOKE
XaPaKTEPUCTHUKH YKA3aHHOTO (PMKCUPOBAHHOTO TTapaMeTpa, BKITIOUast HHHOPMAITHIO
0 €r0 BEeJTMYMHE WM HH()OPMAIIHIO O €TO 3HAKE.

20. Buneonexonep mo m. 18 wimm m. 19, B xoTOpoM yka3aHHBIA (PUKCHPOBAHHBIM
napamMeTp OMPEAeNseTCs HAa OCHOBAHWM MECTOIOJNIOKEHHUS TIPOTHO3UPYEMOM
BHIOOPDKM B Tpenenax Oioka WM €r0 MUHHUMAJbHOTO PACCTOSHUS  OT

MECTOIOJIOKEHUN 3TAIOHHON BBIOOPKHU.
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21. Buneoaexonep no mobOomy u3 m.nm. 9-20, B KOTOPOM CHoco0 BBIUMCIICHUS
BTOPOTO KOMITOHEHTA 3aBHCHUT OT XapaKTEPUCTUKU OJIOKA W/MITM COCETHUX OJIOKOB,
KOTOPbIE OBLITM 3aKOTMPOBAHBI PaHEE.
22. Buneoaexonep mo jrobomy u3 1L 9-21, comepkammii JETEKTOP CUTHaja
peXKMMa, BBHITOJIHEHHBIH C BO3MOXKHOCTBIO OOHApY>XEHHA HAa BXOAHOM OMTOBOM
MOTOKE 3jeMeHTa WH(POPMAMA O PEKUME ISl 00eCTeUueHUs HACHTH(DHUKAITH
pekKMMa BHYTPEHHETO TPOTHO3MPOBAHUSA, HMCIOIB30BAHHOTO JJII KOHKPETHOTO
KOJTUPOBAHMS.
23. Buaeonekonep,  BBIIONHEHHBIA € BO3MOXKHOCTBIO  JIEKOIWPOBAHUS
3aKOIMPOBAHHBIX BUACOAAHHBIX, TJIE ICKOIEP COMCPKHUT CPENCTBO PEKOHCTPYKIIHH
HAa OCHOBE BHYTPECHHETO MPOTHO3MPOBAHHSA, BBITIOJHEHHOE C BO3MOXKHOCTHIO
PEKOHCTPYKITAW U3 BXOAHBIX JAHHBIX BHYTPEHHETO TMPOTHO3UPOBAHUS BHIOOPOK W3
Onmoka BBIOOPKH BHICOMAHHBIX, TPUUEM CPEACTBO PEKOHCTPYKIIMH HA OCHOBE
BHYTPEHHETO TIPOTHO3UPOBAHUS BHITIOJTHEHO C BO3MOXXHOCTHIO PAOOTHI B OTHOM W3
MHO’KECTBA 3apPaHee OMPEACTEHHBIX PEXUMOB BHYTPEHHETO MMPOTHO3UPOBAHMUS, TIE
MO0 MEHBIIEH Mepe OAWH U3 YKA3aHHOTO MHOXKECTBA JOCTYIHBIX 3apaHee
OTIPEACIICHHBIX PEXUMOB BHYTPEHHErO MPOTHO3MPOBAHUA ABJIACTCS TAaKUM, UYTO
COOTBETCTBYIOIIEE  CPEACTBO  PEKOHCTPYKIMM HA  OCHOBE  BHYTPEHHETO
MPOTHO3UPOBAHMS, TPEIHA3HAYEHHOE JUISI PaboOThI B 3TOM pPEXHME, OyaeT
BBHITIOJTHEHO C BO3MOYKHOCTBIO MACIITaOWPOBAHMS BBIOOPKH TPOTHO3WPOBAHMS,
MOJTYYCHHOW B 3aBHCHMOCTH OT STaJIOHHBIX BBIOOPOK, TJ€ MacIITaOWPOBAHHE
paboTaeT B COOTBETCTBHHM C TlapaMeTpPaMH, 3aBHUCSIIMMH OT PAaCIIOJIOXCHHS
BbIOOPKU B OJIOKE.
24. Cnoco0 aexkoIMpOBaHUA 3aKOIUPOBAHHBIX BHUACOAAHHBIX, BKIIFOUAIOIIHHN B ce0s
PEKOHCTPYKIIMIO W3 BXOMHBIX JAHHBIX BHYTPEHHETO MPOTHO3WPOBAHHS BBHIOOPOK
Omoka BBIOOPKHA BHUICOJAHHBIX B OIHOM W3 MHOXXECTBA 3apaHee OMpPEACTICHHBIX
PEXMMOB BHYTPEHHETO MPOTHO3WPOBAHMS, MPHUUEM TIO MEHBIIECH Mepe OIUH W3
YKa3aHHOTO  MHOXKECTBA  JIOCTYMHBIX  3apaHee  OMPEIACICHHBIX  PEXHMOB

BHYTPEHHETO MPOTHO3UPOBAHUS SIBISAETCA TAKUM, YTO COOTBETCTBYIOIIMMA CIOCOO

NEPEBOZ NMEPBOHAYATIBHOW ®OPMY/bl N3OBEPETEHUA



6
BHYTPEHHETO MPOTHO3UPOBAHUS, TIPEIHASHAYCHHBINA 11 PaOOTHI B 3TOM PEXKHUME,
OyneT moJiy4aTb NPOTHO3BI ISl BBIOOPOK B OJIOKE B BUJI€ KOMOWHAIMU MEPBOTO
KOMITIOHEHTA, 3aBUCSIIETO OT 3TAJIOHHBIX BBIOOPOK, W BTOPOTO KOMIIOHEHTA, HE
3aBUCSIIETO OT ATAJIOHHBIX BEIOOPOK.
25. Cnoco0 aexkoaupoBaHus 3aKOAUPOBAHHBIX BUICOAAHHBIX, BKIIIOUAIOITUHN B ce0s
PEKOHCTPYKITAIO M3 BXOJIHBIX JAaHHBIX BHYTPEHHETO MPOTHO3UPOBAHUS, BHIOOPOK
Onoka BBIOOPKHM BHICOJAHHBIX B OIHOM W3 MHOXXECTBA 3apaHee OMpPeaeICHHBIX
PSKMMOB BHYTPEHHETO TPOTHO3WPOBAHMS, MPUUEM IO MEHBIICH Mepe OIWH W3
MHOXKECTBA JIOCTYMHBIX 3apaHee OMPEACICHHBIX PEXUMOB BHYTPEHHETO
MIPOTHO3UPOBAHMS SBJISETCA TAKAM, YTO COOTBETCTBYIONIUH CITOCOO BHYTPEHHETO
MIPOTHO3WPOBAHMS, PEAHAZHAYCHHBIN /TSI pa0OTHI B ’TOM PEKHME, MACIITaOUPyeET
BEIOOPKY MPOTHO3WPOBAHUS, TIOJTYUYCHHYIO B 3aBUCUMOCTH OT 3TAJIOHHBIX BHIOOPOK,
rae  macmrTabupoBaHWE OCYIIECTBISETCA B COOTBETCTBMM C TapamMeTpamH,
3aBUCSIIAMU OT PACHOJIONKECHUA BHIOOPKHU B OJIOKE.
26. KoMnblOTEpHBIN  MPOTPAMMHBIM  TPOAYKT, COACPIKALIUNA  HCIOJHIAEMBIE
KOMITBIOTEPOM WHCTPYKIIMH, BBIMOJTHEHHBIE ¢ BO3MOXHOCTHIO KOH()UTYPUPOBAHHS
KOMITbIOTEpA OOIIEr0 HA3HAYEHUS B Ka4eCTBE Kojepa Mo Jobomy u3 m.m. 1-7 umm
JeKoziepa 1o Jmoodomy U3 m.m. 9-23.
27. CurHan, Hecyuuii HHPOPMALHIO, KOJUPYEMYIO KOAESPOM MO JIIOOOMY U3 I.o. 1-

7.
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