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NMposiBneHne pa3panaoB  KOAOBOro OTKIIMKaA npeobpa3oBartens
oMomeTpuAa-Koa U3 BbIXOOAHOrO LWymMa NpU yCcrnoBuM HabnwaeHusA
paccTossHnAa XaMMUHra

OnpenenuM yCIOBHS paccMaTpUBaeMOW 3aJadyd CIEAYIOIHMM 00pa3oM.
[Tycts nmns 000 KOMOBOM KOMOWHAIIMKM HA BBIXOJIE TpeoOpa3oBaTens
OMOMETPUSA-KO Mbl MOKEM Y3HATh pacCTOSIHUE XAMMUHra 10 Kitoya. Tpedyercs
HaWTU KIIIOY, JUOO YMEHBIIUTh HEONPEJCICHHOCTh MOWCKA U CBECTH 3a/ady K
nepedopy 3HAYCHWH, YMEHBIIUB IPU OTOM TPYJIOEMKOCTh Iiepedopa Io
OTHOIIICHHIO K MOJTHOMY TIepeOOopy BCEX 3HAUCHUM.

Jns pelieHuss 3agayu  IpejaraeTcsl MCIOJb30BaTh JABE IMPOLEAYPHI,
Ha3BaHHBIC «MPOIEAYpOr (OPMHUPOBAHUS MATPHUIBD) M «IIPOLEAYPOH IPOSBKHU
KJIFOYa.

[Iponienypa dopMupoBaHHs MATPHIBI CIYXKHT JJIs1 (OPMHUPOBAHUS TakK
Ha3bIBAEMOM «MATPHUIIBl KJIIOUCH» - JJIS TIOMCKA W HAKOIUICHUS KOJOBBIX
KOMOMHAIUH, OJM3KUX K K04y (MMEIOIIUX HEOOJIbIIOe PaccTOsTHHEe X3MMUHTa
JIO KJTFOYa).

[Iporieypa «IpOSIBKM KJIIOU@» CIYXKUAT JUISl  «IPOSIBJICHUS» 3HAYCHUM
pa3psioB KIiII04a ¢ TOMOIIBIO YCPETHEHUS] 3HAUYEHUM COOTBETCTBYIOIINX Pa3psiOB
KOJIOBBIX KOMOMHAIIMI U3 MATPHUIIBI.

Hcxoass u3 TMPENnoioXKeHUss O CIYy4alHOCTU BBIXOAHBIX  KOJIOBBIX
KOMOMHAIIMH, MOXKHO CIellaThb 3aK/II0YeHHEe O HOPMAJIIBHOCTH  3aKOHa
pacnpesiesieHds] pacCTOSTHUM XA3MMHMHIa MEXKIY ITPOM3BOJIBHO B3SITOM KOJOBOH
KOMOMHAIMel Ha BBIXOJE IpeoOpa3oBaTeis U KIFOYOM, IIPUYEM MaTeMaTHYECKOE
OKHMJIAaHUE PACCTOSHUS XOMMHHIA MEXKIY IPOU3BOJBHONW KOJAOBOM KOMOWHAIMEH
M KJIIOUYOM PaBHO IOJOBMHE MAaKCHMAaJbHOTO 3HAUYEHHUS PACCTOSHUS XOMMHUHIA
(paBHOTO JJTMHE KJTIOYA).

B cootBeTcTBHM C oOmpeAecieHUEM pacCTOSHUS XAOMMUHIA, KOJOBas
KOMOMHAIMS C pacCTOSsHUEM XOAMMUHIA, PaBHbBIM HYJI0, OyJeT coBMmaaaTh C
KJIFOYOM, a KOJ0Bas KOMOWHAIMS C PAcCTOSTHUEM XOMMUHTA, PaBHBIM [IJIUHE
KJII04a — ¢ MHBepcuen kioda. COOTBETCTBEHHO, M0 MEPE YBEIUYEHUS PACCTOSTHUS
X9MMUHTa MKy KJIHOYOM W MPOU3BOJILHOM KOJOBOM KOMOMHALIUEW OT HYJSA 10
3HAYCHUS, PABHOTO MATEMaTHYECKOMY OKMJIAHHWIO, YUCIIO COBMAJAIOIIUX OUT
yMmeHbIaetcsi. CuMMeTpUYHas KapTHHA, C YYE€TOM MPOM3BEICHHOW WHBEPCUU
KOZOBOM KOMOMHanuu, OyaeT HaOMIoJaThCs MPU YMEHBIIEHUU PACCTOSHHS
X3MMUHTa OT MAaKCUMaJIbHOTO 3HAYEHUS 10 3HAUCHH S, PABHOTO MAaTEMaTUYECKOMY
0>KUJAHHUIO.

Takum 006pazom, OJU30CTH KOJOBOW KOMOMHAIIMK K K04y OyJeT yObIBaTh
Mo Mepe TMPUOIMKEHUS pacCTOSHUA XOMMHUHTAa K 3HAYEHUIO, PaBHOMY
MaTeMaTUYECKOMY OXHUJAHUI0, a 3aTeéM, C Y4YeTOM MHBEPCUHU KOJIOBOM
KOMOMHAIIMK, CHOBA YBEJIUYUBATHLCSA MO Mepe MPUOIMKEHUS K MaKCUMaJbHOMY
3HAYCHHUIO paccTosiHus XdoMMuHra. KojioBble KOMOMHAIIMM C PacCTOSSHUEM
X9MMUHTa, PaBHbIM HYJIIO M JUIMHE KJIIOYa, COBIIAJAIOT (C YY4ETOM HHBEPCHH) C



KJIFOYOM, KOJOBas KOMOWMHALMA C PACCTOSHUEM XAMMHHIA, PAaBHBIM IOJIOBUHE
JUIMHBI KJII0Ya, HE HEeCeT HUKakol uH(popMauuu o Kioye (yragaHa pOBHO
IIOJIOBUHA Pa3psiioB).

[losmygaem, 4YTO IIpU YBEJIWYEHUM OTKIOHEHMSI 3HAYEHUS PACCTOSIHUSA
X5MMUHIa OT MaTEMAaTUYECKOTO 0KMJIaHUS KOJIOBblE KOMOMHaUUU OyayT UMETh
Oonblllyt0 OJIM30CTh K KIIOYY, M, KaK CJEACTBHUE, MOHAJAOOMTCS MEHbLIEE HUX
KOJIMYECTBO JUUII BOCCTAHOBJICHHs KJIFOYA C 3aJaHHOM TOYHOCTBIO IPU IOMOIIHU
ycpenHenus. OqHaKo, Tak Kak pacCTOSHUSA XAOMMUHIA F€HEPUPYEMBIX CITyYarlHBIX
YUCEJl PACHOJIATalOTCA B COOTBETCTBMM C HOPMAJbHBIM 3aKOHOM, Ha IIOMCK
MOJXOJSIINX 3JIEMEHTOB MPU 3TOM OyJIeT 3aTpauynuBaThCs 0O0JIbIIEE BPEMSI.

B nanHOM ayiropuT™Me 3aJaeTcsi HEKOTOPOE MOPOroBOE 3HAYEHHUE OJIM30CTH -
BEJIMYMHA MHHHUMAJIBHOTO OTKJIOHEHUS Mepbl XOMMHUHIAa OT LEHTPAIbHOTO
3HaueHusa (cM. pucyHok 1) Jlyis mposiBIEHHUS KItOYa HMCHOJIB3YIOTCS TOJBKO TE
KOJIOBbIE KOMOMHAILIUHU, JUIsI KOTOPBIX PACCTOSIHUE X3MMHHIA J0 KJIH0Ya YJAJIECHO
OT MAaTEMaTUYECKOr0 OXHJAaHUS Ha BEJIMYMHY, OOJIBIIYIO 3a/JlaHHOTO MOPOTOBOTO
3HAYECHUs], IPUYEM KOJOBbIE KOMOWHAIMU C PACCTOSHUEM XAMMMHIa, OOJIBIIUM
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Pucynok I — Bvlbop cryuaiinwix 3Hauenuil 015l NposGleHUs KIoua

Ha pucynke:
H - paccrosaue XoMMHHTa;
P — BEpOATHOCTH MOSIBJCHUS CIy4allHOM KOJOBOM KOMOWHAIIUU C
3aJJaHHBIM PACCTOSIHUEM XOMMUHTQ;
L — mimna karoda B OMTax;
H, — Marematudeckoe oXuaaHHE pacCTOSHUS XOMMHHTAa MHOXKECTBA

TeHEepPUPYEMBIX CITydaiiHbIX 3HaYeHu# (paBHOE L/2);
AH — moporoBoe 3HauY€HHE OTKJIOHEHUSI PACCTOSHHUS XAMMHHTA.
CyTb niponierypbl GOpMHUPOBAHUS MATPHUITHI B CIETYIOIIEM.



['eHepupyercst ciny4alHOE JUIMHHOE 4YHCIO OJMHAKOBOM C  KJIHOUYOM
pPa3MEpHOCTH.

B cnydae, ecnu paccrosiHne X3MMUHTa MEHBIIE HEHTPAIBHOTO OTKJIOHEHUS
Ha BEJIMYMHY, OOJIBIIYIO MOPOTOBOTO 3HAYEHUS, YUCIIO 3aHOCUTCS B MATPHILY.

B cnyudae, ecnu pacctossHue XOMMHHIAa MPEBBINIAET ILEHTPAIbHOE
OTKJIOHEHHE Ha  BEJIMYMHY, OOJBIIYI0 TOPOTOBOTO  3HAYEHHUS, YHCIIO
WHBEPTUPYETCA U 3aHOCUTCS B MaTPULLY.

[TpousBoaUTCS reHepanus CiaeayOIEro Ynucia u MOBTOP MPOLEAYPHI.

[Ipy nHOCTMKEHMHM HEKOTOPOTO YHCIA 3JIEMEHTOB B MaTpule (B XoJe
peanu3aluy  aNropuTMa 4YHUCJIO 3JEMEHTOB B MAaTpHIE OrpaHUYHBAIOCH
MaKCUMAJIbHbIM BpPEMEHEM padOThl MPOLEAYPhI) MPOU3ZBOJUTCS TMEPEXOd K
MPOIEAYPE «ITPOSIBKUY KIOYA.

[Ipouenypa «IpoSBKU KIIFOUa» 3aKIIOYAETCS B CIETYIOLIEM.

Kaxnaplii pa3psa MOpOSBISIEMOTO KIOYa YCTAHABIMBAETCS B 3HAYCHHUE,
COBMAJAIOLIEe C HauOOJBIIMM KOJUYECTBOM COOTBETCTBYIOIIUX Pa3psoB
AJIEMEHTOB MATPHIIBI.

bbiio mpoBeneHO JBa AKCHEPUMEHTA [JIsl Pa3jMYHBIX T[EHEPaTOPOB
MICEBAOCIYYalHbIX YNCEIL.

B mepBom crmydae B KauecTBE TEHEpaTopa KOJOBBIX KOMOHWHAIUN
UCITIOJIB30BAJICSl CTAHJIAPTHBIM T'EHEPATOp OIepaluoHHOW cucteMbl Microsoft
Windows, noctynnsliii mpu nomoiu ¢pyHkuuu rand_s ().

TecToBbIE HCCIEIOBAaHUS pEATHU3ALMU  BBIMICIPUBEACHHOIO aJITOPUTMA,
npousBeneHHble HAa OBM ¢ mpoueccopom TaktoBoil yactoro 900 MI'n, manu
pe3ynbTaThl, MpeACTaBieHHbIe rpaduyeckn Ha pucyHke 2. I[lpum stom Bpems
TeCTUpOBaHUSl cocTaBmwio okojio 10 cexkynna. Jlunuu Ha Tpaduke oTtoOpaxkaroT
3aBUCUMOCTh HOPMHUPOBAHHOT'O KOJIMYECTBA COBIIABIINUX OUT MPOSBIEHHOTO KIF0Ya
OT pa3Mepa MaTpHUIlbl KJIIOYEH g pajguyca o0JacTH HEYYUTHIBAEMBIX OUT
COOTBETCTBEHHO B 4 (HIKHSISI KpuBasi), 8, 12 u 16 (BepxHsist KpuBasi) OUT.
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Pucynok 2 — Pe3ynbmamul pabomsi nep8oti peaiu3ayuu aieopumma



Bo BTOpoM ciyyae B KauecTBE TeHEpaTropa KOAOBBIX KOMOHMHAIIMN
UCIIOJIb30Bajach ~ HEHpPOHHas  ceTh, OOydYeHHass g  [peoOpa3oBaHUs
OMOMETpUYECKUX  TapaMeTpoB  omeparopa B  kimod.  HccnegoBanus,
MPOU3BEJCHHBIE HA TOW ke Iulargopme, Jalnu pe3yJbTaThbl, pPEICTABICHHBIC
rpaduuecku Ha pucyHke 3. [Ipu 3ToM BpeMs TECTUpOBaHMS COCTaBUIO OkoJio 180
CEKYH].
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Pucynox 3 — Pezynbmamsi pabomul 6mopoii peanuzayuu aicopumma

JlaHHbIe, TOJyYEHHBIE TIPU TECTUPOBAHUH, JI0KA3bIBAIOT, YTO Ha T1aThopme
croumocTthro MeHee 500 $ Ha ceromHAMHUN JEHb BO3MOYKHO BOCCTAaHOBJICHHE
KJIFOYa 32 HECKOJIBKO CEKYH/I.

CpaBHuBas pe3yJbTaThl TECTUPOBAHUS PA3JIMUHBIX peaU3alldid aTak,
MOXHO CYAWTh O TOM, UYTO HEWpoceTeBbie MpeoOpazoBaTeI OMOMETPUSI-KOJ HE
UMEIOT SIBHBIX TPYOBbIX YSI3BUMOCTEH, CBSI3aHHBIX C HEPAaBHOMEPHOCTHIO
pacnpeiesieHrs] CIIy4alHbIX BBIXOJHBIX 3HAUCHUH. TakKe TaHHbIC TECTUPOBAHUS
MO3BOJIAIOT CYJIUTh O TOM, YTO Ha COBpeMeHHbIXx DBM o01miero npumeHeHus, He
MpeIHa3HAYCHHBIX IS BHIMIOJHEHUS BBICOKOMAapaIeIbHBIX 33/1a4, UCTIOJIb30BaHUE
HEUPOHHBIX CETEW JaeT BBIUIPHIII OKOJIO JBAJLUATH Pa3 B CTOMKOCTH K aTakaM
MTOMCKA KJIFOYA 32 CUET BRIYHUCIUTEILHON CI0KHOCTH.

[IpuBeICHHBIN BBIIIE aJITOPUTM SBIIICTCS HanbOOoJIee MPOCTHIM U OYEBHIHBIM
pelIeHreM TOCTaBleHHOW 3amaun. OuYeBHAHO, YTO CYHIECTBYIOT Ooiiee
OBICTPOJCHCTBYIOIIME  CIOCOOBI  pEIIeHUs, OJHAKO, JIaHHBIA  AJITOPUTM
MPEJCTABIACTCS MAaKCUMaJIbHO OOOOIIEHHBIM, UYTO TO3BOJISET BUIOU3ZMEHSThH €T0
JUISL IPYTUX BO3MOKHBIX BAPUAHTOB IMOCTAHOBKHU 3a1a4H.



