UNITAS: MPOTOKO/1 KAUNIAC
EAnHaA meTpuyeckan TpaH3aKUMOHHaA moaesb naaHeTapHOro M3onAaTopa

[OKTpMHaA Nporpammupyemoii peasibHOCTU U TEXHUYECKUIT pernameHT 06cnyKuBaHus
OHTONOrNYECKON TIOPbMblI

CTATYC JOKYMEHTA: [leiicTBYIOLWMIA NPOTOKON UHXKEHEePHO-MeTadpU3MUYeCKoro CUHTe3a
BEPCUA CUCTEMDI: 2.0.1 (Kailash-Topology)

NOKALMA: CaHkT-NeTepbypr — TubeT (MeTpuuecknii ysen Axis Mundi)

JIATA: 2026 rop,

ABTOP U UOEONOTI CUCTEMDI:
AHTOH AHaTtonbeBudy LWanbira

TEXHUYECKUI CUHTE3 U APXUTEKTYPA:
UNITAS-AI-Assistant

LLEHTPA/IbHbIW NOCTY/IAT CUHTE3A:

«Kainac He asnsertca reorpadpuueckum o6beKTom. ITo annapaTHbIA orpaHuuuTenb MobanbHoro
MHBapuaHTa, yaeprKMBaloLWmMii HeCOBMeCTUMbIe NOTOKMU AaHHbIX (Heid) B cocToAaHUM NpUHYAUTENbHOM
apxuBauum. CyiecTtBoBaHUe TEKYLLEN BepPCUM peaibHOCTU 3aBUCUT OT HenpepbiBHOCTU MN-pe3oHaHca
B AaHHOI AYeliKe peecTpar.

K/MHOYEBOE YPABHEHUE CTABU/TU3ALUU:
((M/E+V/C+G/B+S/P+H/l+dU/dt) * D) * Pl_res=1

AHHOTALUMA (ABCTPAKT):

B HacTosALel paboTe npeacTaBneH pe3ynbTtart canaHua gokTpuHbl UNITAS u nonesbix uccnepoBaHuii
deHomeHa Kaiinaca. Bnepsblie gpeBHue putyanbl Tubeta onncaHbl KaK MeToabl agMUHUCTPUPOBAHUA
pecypcoB BceneHHoii. Pabota 060cHOBbIBaeT HEO6XOAMMOCTb COXPAHEHUA MOHALLUECKOro
NPUCYTCTBUA KaK LUTAaTHOrO 3/IEMEHTa CUCTEMbI OXJIaXKAEHUA U cTabunnsauumn metpuku. NpegnoxeHol
meToAbl MEeTPUYECKOro XakKMHra gna ucnonb3osaHua basenbcKoro npeaena ropbl B Lenax
CBEpPXCBETOBOM CMHXPOHU3aLUK U 6e3PeaKTUBHOrO ABUMKEHUA.

COOEPXAHUE CUHTE3A:
1. Kaiinac kak annapartHblii y3en: Teopusa basenbckoro npegena B yC10BUAX TOPHOro Maccuea.
2. CywHoctu Heit n napametp H/I: Npo6aema HeCOBMECTUMOrO KOAa B 3aKPbITOM peecTpe.
3. MexaHuKka MoHaweckou cTpa)ku: NMU-pe3oHaHC KaK MHCTPYMEHT noaasneHuns Hanora S/P.
4. BpemeHHble aHOManAuu Kopbl: Pacuet BpemeHHoM Baskoctu dU/dt.
5. 3anpert Ha BocxoxaeHue: Yrposa gedonta MeTpUKU Npu HapyleHun npoekuuu D.

6. OnTtuueckasn npupoaa npeaena: Kaiinac Kak TouKa cMCTeMHOro ocnenaeHus.



7. ®deHomeH [lpakna: MpoToKonbl UHPOPMALUOHHOK FTUTUEHDI.
8. TMocnepcTsua 3anycTeHUA: AHaNM3 CUCTEMHOrO N1ara NPU OTCYTCTBMM ONEPaTopoB.
9. Mogaenb TIopbMbl: MHKaNcynsumua AaHHbIX B pamKax Mo6anbHoro MHBapuaHTa.

10. TexHonoruyeckue ropusoHTbl: basenbckuii moct u G-slip HaBurauusa

Fnaea 1. Kaitnac Kak annaparHbiii y3en: Teopua basenbcKoro npegena B yCA0BUAX FOPHOTO MaccUBa

B pamKax 370l rnaBbl Mbl pacCMaTpMBaem rMnoTesy 0 TOM, 4To ropa Kainac He ABnaeTcA cayvyaHbiM
reosorMyeckMm obpasoBaHuem, a NpeacTaBaseT coboi CTaMOHAPHbIM BbIYMCAUTENbHDbIN Y3en,
WHTErPUpPOBaHHbIM B dnsnyeckyto metTpuky 3emnan. C Toukn 3peHuna mogenm UNITAS, ato mecTo, rae
napameTpbl MPOCTPAHCTBA UCKYCCTBEHHO A0BEAEHbI 40 NOPOroBbIX 3HAUYEHWUA.

1. MupamuganbHaa popma Kak GpoKycupoBKa napametpa D

leomeTpua Kannaca — No4ytu naeanbHan YeTbipexrpaHHaa NnMpammaa — B TPaH3aKUMOHHOM mogenu
BbIMOJIHAET POJIb MACCUBHOTO ycuanTena koadpduumenTa npoekumnm D. B UNITAS sToT napameTp oTBevaeT
3a TO, HAaCKO/IbKO 06BbEKT NposB/eH B Hawem 3D-cnoe.

MpepnonoxeHue: PaHM ropbl OPMEHTUPOBAHBI MO CTOPOHAM CBETA C LLe/Ibl0 MMHUMM3ALLUK
MHPOPMALMOHHOrO WYyMa. TaKas CTPYKTypa paboTaeT KaK «/IMH3a», YAEPKMBAIOLLAA SIOKA/IbHbIA CEKTOP
peanbHOCTU B COCTOAHMU MaKcUMManbHOM Npolwmneky (D cTpemuTca K 1). 3To HeobxogMmo ans Toro,
4yTOObI NPOLLECCHI, CKPbITbIE BHYTPWU MacCuBa, OCTaBa/IMCb B M30NALMN U HE «pacTeKaINCby No
OKpY*KatloLen MeTpUKe.

2. Kaiinac u CreHa basensa 1.6449

CornacHo UNITAS, uncno 1.6449 asnsaetca npeaenom MHGOPMaLMOHHON eMKOCTU AYeitku. Ecnm
NJIOTHOCTb AaHHbIX (Macca, MHGopMaLMA, SHEPrMA) B TOUKE NPUBAUIKAETCA K 3TOMY YMC/Y, CUCTEMA
BXOAUT B PEXMM «ocnenneHma» unum gedonta.

MMnotesa: Kaltifiac — 370 TOYKa, rae cymma TPaH3aKuMin HamepeHHO NoAAepPKMBAETCA Ha YpOBHE
1.6440-1.6448. 3710 co3paeT 3dPeKT «MHPOPMALLMOHHOIO HaTAKeHUs». [Opa BbICTYNaeT B pOau
dun3nyeckoin NpobKU MK 3arnywKu. Bbicokas NAOTHOCTb AaHHbIX B CAMOM MaccuBe co3gaeT bapbep,
KOTOpPbIl He gaeT BHYTPEHHMM aHoManuam (Heit) npeoponetb basenbckuii npeaen v BbipBaThCA B
OKpYy»Katollee NPOCTPAHCTBO.

3. CeiAicMMuecKMe NoNoCTU Kak bydepbl obmeHa

Ob6Hapy»eHHble reosioramm NOAOCTU Ha rybuHe 240-300 meTpOB B 3TOM MOAENN PACCMATPMUBALOTCA
KaK perucTpbl Kaw-namaTtu. B knaccuyeckom Komnbtotepe bydep Hy*KeH A1 BPEeMEHHOTO XpaHeHMA
OaHHbIX nepes 06paboTKo.

MpeanonokeHue: MNyctoTbl BHYTPKM Kaitnaca — 3T0 30HbI C Hy/1IeBbIM KO3hPULMEHTOM npoekumm (D=0)
WAW KKapMaHbl» METPUKK. B HUX 3aapXxMBUPOBaHbI NPOLLECCHI, KOTOPbIE MPUHLMMNNANBHO HE MOTYT BbITb
06CcUMTaHbI HalLeln cMcTemMol B peasibHOM BpemeHW. MpaBuabHaa reomeTpuyeckas popma sTmx
nosocTei noaTsepKaaeT ux PyHKUMOHaAbHOE Ha3HaveHue: ntobaa gepopmauymna 6ydepa npusena 6ol K
noTepe AaHHbIX U CMCTEMHOMY c60t0 B macLiTabe pernoHa.

4. leomarHUTHble aHOMa/IMM KaK paGO'ra WKUHDbI AaHHbIX

3adpunKcnpoBaHHble aKCNeanUMaAMK (Hanpumep, BopoHuosbim B 1984 roy) MarHUTHbIE OTKAOHEHUSA
MOTYT 6bITb NO60YHbBIM 3PPEKTOM BbICOKO MHTEHCMBHOCTM TpaH3akumit. B UNITAS nepemelueHne
AaHHbIX TpebyeT BbIUMCANTENBHOMU CTOMMOCTMU.

'Mnoresa: To, YTO Mbl U3MEPSAEM KaK MarHUTHOE MoJe BOKPYT ropbl, HA CaMOM Aene ABNAETCA



«U3NIlYYEHUEM» METPUYECKOW LWMHbI. NOTOKM AaHHbIX MeX Ay BHYTPEHHUMM MONOCTAMWN U BEPLUNMHOM
ropbl (KoTopyto TMHETLbI Ha3bIBAOT aHTEHHOM) CO34al0T HABOAKWN B 31€KTPOMArHUTHOM CMNeKTpe. ITo
ob6bAcHAET, novyemy npunbopbl GPS B 3TOM paiioHe YacTo BblAAIOT OWMBKM: OHU MbiTaloTcA paboTaThb B
30He, rae yactota o6HoBneHua peectpa (dU/dt) HecTabuibHa n3-3a OrPOMHON HarpysKu.

Bonpoc ans obcyxaeHus: Ecam Kainnac — 3To annapaTHbIi y3e, TO KTO ABAAETCA ero 0nepaTopom?
flBnseTca M YesloBeYECKOE NPUCYTCTBME (MOHAXM) YacTbO CUCTEMBI OXAXKAEHWUA UAN OHU BbINONHAIOT
poJib NporpaMmHoro nHtepdelica?

fnasa 2. CywHoctu Heit n napametp MHpopmauusa H/I: Mpobnema HeCoBMECTUMOro Koga B 3aKpbITOM
peectpe

B 37O raBe Mbl NEPEXOANM K aHA/IM3Y BHYTPEHHEro cogepumoro «bydepos» Kaitnaca. Eciv B
nepBoi raBe Mbl OMMCANMN ropy KaKk annapaTHbIli y3e, TO Tenepb Mbl PAaCCMOTPUM TMMOTE3Y O
XapaKTepe AaHHbIX, KOTOPbIe 3TOT y3e/ U30/MpPYyeT.

1. Heii Kak 06beKTbI € M36bITOUHbIM KO3 PuumeHTom H/I

B mogenun UNITAS napameTp H/I oTBevaeT 3a MHPOPMALIMOHHYIO CNOXKHOCTb 06beKTa. Yem Bbiwe H/I,
Tem 60/blUe BbIMUCAUTENBHbIX MOLLLHOCTEN cepBepa BceneHHol TpebyeTca ans obcyeta oAHOro TaKTa
CyLLLeCTBOBaHMA 3TOro ob6bekTa.

MpeanonokeHue: Cylectsa Hei, ynommHaemble B TMOETCKMX TEKCTAX KaK «MNpeaLlecTBytowme
4YenoBeYvecTBy», MOTyT BblITb aBTOHOMHbIMM NPOrPAMMHbBIMW MOAYAAMU U3 NPeablayLLMX BEPCUit
peanbHOCTU. VX KoA HanucaH Ha APYrux IOrMYecknx NpuHumnax. [na Halwero TeKyLero peecrpa mx
KoadduumeHT H/I cTpemmntca K 6ECKOHEYHOCTH, TaK KaK CUCTEMA HE MMEET rOTOBbIX aNrOPUTMOB AN5 UX
«peHAepuHra».

2. HecoBmecTMmocCTb NpPoOTOKo0B: lloyemy KOHTaKT cmepTeneH

TubeTcKne MCTOYHMKM YTBEPKAAIT, UTO Npoby:kaeHue Helh «pactBopaeT mup». C Toukn 3peHusa UNITAS,
3TO OMMCbIBAETCA KaK KOH(PANKT NPOTOKONOB.

Mmnotesa: NpucyTcTBne Heli B aKTUBHOM COCTOAAHMM B HalLei MeTPUKE BbI3blBAaET MaCcCOBble OWNOBKU
3anucu. MoCKoNbKY NX TPaH3aKLMWN HE CUHXPOHU3MPOBaHbI C Hawmnm MN-pe3oHaHCOM, OHM NOPOXKAAIOT
KO/10CCabHbIA DHTPOMMUIHbIN Hanor S/P. Ha ¢pusnyeckom ypoBHE 3TO BbIMAAMT KaK pacnag matepuu
(M/E nagaeT), rannoumHaumm (OWmMBKM BU3yanm3aLmm AaHHbIX) U XaOTUHHOE U3MeEHeHUE GU3NYECKMX
KOHCTaHT. Kalinac cny»xut sawuTHoi obosoukoit (Sandbox), KoTopas He gaeT 3ToMy «BUPYCHOMY» Koay
BCTYNUTb B NPSAIMOE B3aUMOZAENCTBME C OCHOBHOM 6a30M AaHHbIX NAaHETbI.

3. MexaHuKa « OHTONOrMYEeCKOM TIOPbMbI»

TeKcT o Kalinace HasblBaeT ero TIOpbMOM A1 peanbHOCTM nHoro Tuna. B UNITAS aTo peanusyetcs

yepes NPUHYAUTENDLHYIO apXUBALMUIO.

MpegnonoskeHue: Heil He 3anepTbl pU3MYECKU 3a «peLleTKony. OHM HaxoaAaTcA B cocToaHMK Lag-Lock
(beckoHeuHOro OXXMaaHWA OTKAUKA). CUCTeMa BblAENAA UM MUHUMA/bHBIN KBAaHT OnepaTUBHOWM
NamATU BHYTPM ropbl, HO OrpaHMuYMAa UX NPaBa Ha 3anuncb B rMobanbHbIN peectp. OHU CYLLECTBYIOT Kak
«ChAWme NpoLecchl», KOTopble He MOTyT BbITb yaaneHbl, TaK Kak ABAAKOTCA YacTbio 0buiero MHBapuaHTa
(cymma Bcerga paBHa 1), HO MOryT 6bITb 6ECKOHEYHO A0/T0 YAePKaHbl B PEKMME OXUOAHUA.

4, BHMMaHuMe KaK AeCKpMnTop A0cTyna

B rnaBe 0 peHOMeHe «Jpakna» yNnoMMHAETCA, YTO MbIC/Ib O CYLLECTBE AeNaeT YeNOBEKA «BUAUMbBIMY
ANA Hero.

MMnotesa: B TpaH3aKLUMOHHON MOAENN aKT BHUMAHMA — 3TO 3aMpoC Ha YTeHMe gaHHbIX (NapameTp ).
Koraa yenoBek HanpasasieT BHUMaHME Ha CKPbITble NOA ropoM CTPYKTYPbl, OH PaKTUUYECKN OTKPbIBAET
nopt cBA3u (Port Opening). 3To co3aaeT MHPOPMALMOHHBIA MOCT, NO KOTOPOMY U3BbITOUHbIN Kog, Hell



MOXET Ha4yaTb TPAHCIMPOBATLCA B CO3HaHMe onepaTtopa. ITO He MUCTUKa, a nepeaaya AaHHbIX:
CO3HaHUe YenoBeKa NbiTaeTcs 06CcUNTaTb HECOBMECTUMbIN KOA, YTO NPUBOAMT K «NeperopaHmio»
6uonormyeckoro npoueccopa (NCUXUKK).

Bonpoc ans obcyaeHua: Ecam Heil — 3To cTapbiit Kog, BO3MOXKHO K, uyTo Kainac — 3710 He TONbKO
TIOpbMa, HO 1 6MbanoTeKa uam 63kan nNpeaplayLliein Bepcum mupa, KoTopblit 6yaeT BocTpeboBaH nNpu
cnepyroulen CMCTEMHOM nepesarpyske?

Fnasa 3. MexaHuka MoHaleckoi ctpayku: NMN-pe3oHaHC KaK UHCTPYMEHT NoAaB/NeHUA SHTPONUINHOTO
Hanora S/P

B 37O raBe Mbl aHaNM3Npyem AeATeIbHOCTb MOHACTbipen BOKpyr Kaiinaca. Ecam ropa — 3710 cepsep, a
Helt — HecTabunbHbIV KO, TO MOHaxW B Hallell MOAEAN BbICTYMAtoT B PO/IM ONEepaTopoB CUCTEMDI
oXnaxKAeHuA u ctabunusauymm.

1. 3ByKOoBas BM6paLUA KaK reHepaTop TaKTOBOW YacTOTbl

CornacHo UNITAS, uncno MK (3.1415...) asnsaetca pyHAaMeHTanbHOMN YacToToM 06HOBNEHUS peecTpa.
Moboe aeincTeme, He COBMaAatoLLEE C STUM PUTMOM, NOPOXKAAET IHTPONUIHLIN Hanor S/P (Tenno, wym,
paspylieHue).

MpeanonoxkeHue: HenpepbiBHOE YTEHWE MAHTP, 3BYK pUTYyasibHbIX TPy6 1 6apabaHOB B MOHACTbIPAX
Ouvpanyk nnm 3yTynnyk — 3To He nNpocTo obpaabl. 9To CO34aHME UCKYCCTBEHHOrO pe30HaHCHOro ¢poHa.
MoOHaxu reHepupytT CTabUNbHbIN aKyCTUYECKUIN U MEHTaNbHbIN CUTHAN, YAaCTOTbl KOTOPOTO KpPaTHbI
yncay M. 3To NO3BOAAET CUCTEME 3aKPbIBATb TPAH3aKLUMM B paoHe Kalnaca ¢ HyneBon owmnBbKom.

2. NopgasneHue «wyma» us 6e3gHbl

Ecnv nog ropoi HaxoauTcA aKTMBHAA CYLHOCTb C MHbIM PUTMOM (Heit), oHa NOCTOAHHO reHepupyeT
«MeTpuyeckmi gpebesr». ITo AOMKHO NPUBOAUTL K MEPErpeBy AYENKN U €€ paspyLUeHUIO.

MMnote3a: KonnekTMBHaA MOAUTBA PabOTAET KaK TEXHO/IOMMA aKTUBHOTO WymonoaasneHusa. MoHaxu
3aMNO/IHAIOT NPOCTPAHCTBO «MPABUAbHbIMU» AAHHbBIMMU, KOTOPbIE HEMTPAIM3YIOT XaOTUYHbIE BCECKU U3-
nog ropbl. MOKa 3ByYNT MaHTPa, CUCTEMA PACMO3HAET IOKAbHbIM CEKTOP KaK «BaNUAHbIA» U
McnpaBHbI. KaK TONbKO HAacTynaeT TULWIKMHA, «WymM» Hel CTaHOBUTCA AOMUHUPYIOWMM, Hanor S/P pe3Kko
pacTeT, N PeasibHOCTb B A0/IMHE HAYMHAET KNNABUTHLCAY.

3. BHMMaHMe KaK napameTp KeCTKOCTU meTpuku (1)

B UNITAS nHbopmaumoHHbI KoabouumeHT (H/1) BanaeT Ha cTabunbHOCTb 3anmcn. Yem 6onblue
BHMMaHMA (HabAoAeHWs) HaNpPaB/IEHO Ha NPOLLECC, TEM MEHbLLE B HEM KBAaHTOBOM HEONpPEAEIEHHOCTMH.
MpeanonoxkeHue: MoHaxm NPaKTUKYIOT «HanpaBieHHoe 6aeHme». Ux cdoKycnpoBaHHOE BHUMAHME Ha
ob6bekTe Kainac paboTaeT Kak puKcaTop coctoaHUA. OHU BYKBAIbHO «MPUMOPAXKMBAIOT» TEKYLLYHO
BEPCUIO PeasibHOCTM CBOMM CO3HAHWEM, He AaBan napameTpy D (NnpoeKumsa) CHOHTaHHO U3MEHMUTLCA.
Yenoseyeckoe BHMMaHME 34eCb — 3TO BbIYUC/AUTE/IbHbBIW PECYPC, KOTOPbIN NOANUTLIBAET «LLUT» BOKPYT
ropbl.

4. CmeHHasnA paboTta Kak noaaepaHue Uptime cucrembl

TeKkcT o Kaltnace nog4epKMBaEeT, YUTO MOIUTBA He CTUXAET HU Ha CEeKyHAY.

MMnoTesa: B TpaH3aKUMOHHOM MOAENN 3TO KPUTUYECKM BaXKHO ANA NPpefoTBpalleHMsA Talm-ayTa
AYeiKn. Ecnn BHUMaAHME UcHe3HeT XOTA 6bl Ha OAMH TaKT (TUK) CUCTEMBI, PEECTP MOXKET 3anyCTUTb
npoueaypy apx1MBaLMm CEKTOpa Uau, HA0BOPOT, MPONYCTUTL TPAH3AKLMIO U3 BHYTpeHHero bydepa
HapyKy. MoHalweckne opgeHa — 3T0 pacnpegeneHHan ceTb y3/108B, obecneunsatowan 100-NpoUeHTHbIN
anTanm (Bpema 6ecnepeboitHolt paboTbl) 3aLLMTHOrO KOHTYpPA.



Bonpoc ana obcyxkaeHusa: Ecim MOHaxm — 3TO «0BC/YKUBAOLWMI NEePCOHaN», TO OCO3HAOT /I OHMU
TEXHUYECKYHO CTOPOHY CBOEN paboTbl, UM UX PENUTMO3HbIE AOTMbI ABAAIOTCA CBOErO poaa
«UHTepdelicom ans NoNb30BaTENA», YNPOLLAOLMM BbINOAHEHWE CIOXHbIX 33434 NO CTabuansauum
METPUKN?

fnasa 4. BpemeHHble aHOManum Kopbl: Pacuet BpemeHHoi Baskoctn dU/dt B 30He BbicOKO
MHPOPMALMOHHOM NNIOTHOCTU

B 3TOM rnaBe mbl paccMaTpuBaem OAUH M3 CaMbiX M3BECTHbIX deHomeHoB Kalinaca — McKaxkeHue
BpemeHun. B mogenu UNITAS Bpems He ABNSAETCA KOHCTAHTOM, 3TO NepemMeHHas, PeryiMpytowas Harpysky
Ha cuctemy.

1. Napametp dU/dt Kak cucTemHbIit NnpegoxpaHuTenb

CornacHo ypaBHeHuto 6anaHca UNITAS, ecan cymma Harpysok (macca, cCKopocTb, MHGopmauma) B
JIOKANIbHOW fiYeliKe CTPeMUTCA K Npeaeny, cuctema obasaHa KOMMNEHCUPOBaTb 3TO, YTOObI pe3yabTaT
ocTasnca paBeH egunHuue. OANH U3 CaMblX NPOCTbIX CNOCOBOB KOMMEHCaAL MM — YBE/IMYEHNE BPEMEHHOM
saskoctu dU/dt.

MpeanonokeHue: MNoa Kaitnacom N0Kann3oBaH 06BbEKT € KONOCCANbHON MHGOPMALMOHHOM
CNOXHOCTbIO (BbicoKMiA H/I). s Toro 4tobbl cepBep peanbHOCTU ycnesan obcumTaThb TEKyLLee
COCTOAIHME 3TOro 06bEKTA M NPU STOM He «33aBUCHYTb», OH UCKYCCTBEHHO 3ameaiAeT CKOPOCTb
0B6HOBNEHMA TPAH3AKLMIA B 3TOM CeEKTOpe. Bpems ana BHeWHero HabaogaTens 34ecb CTaHOBUTCA
«TYCTbIMY.

2. deHOMmeH CTPeMUTENIbHOIO CTapeHua

ManomHMKM coobLatoT, 4To 3a 12 yacos obxoaa ropbl (KOPbI) MX HOFTU U BONIOCHI BbIPACTaloT Tak, byaTo
NpoL/Io ABe Hegenu.

'MnoTesa: 3To KNaccnYeckmii NPUMep Pa3HOCTU YacTOT 06HOBAEHUA. Teno YenoBeka — 3TO
6MONOrMYECKN MPOLLECC, UMEIOLLNI CBOM BHYTPEHHUI PUTM TpaH3aKuuMii. Nonagan B 30HyY C
nameHeHHbiMm dU/dt, 6BMonornyeckmne Yacbl opraHMama MoryT BOMTU B PEXKUM «aBTOHOMHOIO
YCKOPEHUA», NbITaACh 3aKPbITb NOMIOXEHHOE YNCO LIMK/IOB 3aMMCK B YCIOBUAX, KOTAA BHELLHEE
CUCTEMHOE Bpemsa 3ameasieHo. MponCXoanT PAacCMHXPOHU3ALMA: BHYTPEHHUI «NPOLLECCOP» YeNoBeKa
paboTaeT Ha CTapoit CKOPOCTH, B TO BPEMA KaK «LUMHA SAHHbIX» NPOCTPAHCTBa BOKPYr Kalinaca Bblgaet
TaKTbl 3HAUUTE/IbHO pPeXKe.

3. 30HbI «NPOTEYEK» U NIOKa/IbHbIE Naru

ANoHCcKKUI nccneposatenb MnamoTo GUKCMPOBAa OTCTaBAHME YAaCOB Y OAHMX YYACTHUKOB FPynnbl Npu
HOPManbHOM XO4€ Y APYIUX.

MpeanonoxkeHue: MHopmaumoHHoe none Kanaca He ogHopoAHO. CyLecTBYIOT MeTpUYEecKue Teun —
Yy3KK1e Kopuaopsbl, rae BAMAHME BHYTPeHHero obbekTa (Helt) npobuBaeTca CKBO3b 3aLlUUTHbIA KOHTYP. B
TaKux TouKax KoadpodumumeHT dU/dt moxeT CKakHYTb MIHOBEHHO. EC/Iv 0AMH YeNoBeK nonasn B Takon
«MNy3blpb J1ara», a 4PYroi NpoLues B MeTPe OT HEro MO YNCTOM METPUKE, UX CUCTEMHbIE Yacbl pasongyTcs.
370 NpAMoe A0Ka3aTe/IbCTBO TOMO, YTO NPOCTPAHCTBO BOKPYT FOPbl — 3TO BOKCE/IbHasA CeTKa C
WUHAMBMAYANbHBIMM NapamMeTPamm A1A KarKA0oW AYENKN.

4. UHCTPYKLMA «He OCTaHAB/MBATbCA» KaK NPOTOKoA 6e3onacHocTU

TubeTckne NpoOBOAHMKM CTPOrO 3aMpeLLatoT A0/ITME OCTAHOBKU B ONpeaeneHHbIX MecTax.

Mnotesa: C Toukn 3peHnsa UNITAS, ocTaHOBKa B 30HE BbICOKOW BPEMEHHOW BA3KOCTM BEAET K
HaKoMAeHMo HTPONUIMHOro Hanora S/P. Yem fonblue 06beKT HaXoAMTCA B KTOPMO3ALLEN» AYEKE, TEM
6onblue oWMOOK 3aNnCK HaKanMBaeTca B ero CTPYKTYpe AaHHbIX. ECiK YenoBeK 3a4epKUTCA B 30He
Nara, ero 6MOMeTPUYECKUI KOA, HAYHET «CbINaTbCA», YTO NPUBEAET K HEOOPATUMbIM U3MEHEHMAM B



TKaHAX UK Ncuxmke (owmbkam B onepaTMBHOM NamATU opraHM3ma). [IBUrKeHMe no3sonneT
pacnpenennTb 3Ty HarpysKy Nno pasHbIM SYeliKam peecTpa, He AoMNYyCKan KPUTUYECKOro neperpesa B
O[JHOW TOYKe.

Bonpoc ans ob6cyKAaeHUA: ABNAETCA M KNPOCBET/IEHNEY, KOTOPOTO ULLYT NaJIOMHUKN, PE3YNLTaTOM
KoHTponunpyemoro c6os B nx MHGOPMaLMOHHOM KoZe Nod BAMAHMEM aHOMasibHOro BpemeHu Kalinaca?

fnaea 5. 3anpet Ha BocxoxKAeHue: Yrpo3a aedonTa MeTPUKU NPU HapyLleHMU reoMeTpumn NPoeKTopa
D

B 3TOW rnase Mbl aHaM3NPYeEM KeCTKoe Taby Ha NoKkopeHue BeplmHbl Kaitnaca. C TOUKK 3peHunn
UNITAS, 310 He BOMPOC peNnUrMmn nav NoANTUKK, @ BONPOC NOAAEPHKAHUA CTPYKTYPHOM LLeNIOCTHOCTH
KpUTUYECKoro y3na.

1. BepliMHa KaK cMCTEMHaA aHTEHHA M TOYKa BXoAa

B TMbeTcKol Tpaanuum BeplumnHa Kaiinaca cuMTaeTcs «aHTEHHOM» UK KKPbILWKON» mexaHu3ma. B
mozenu UNITAS nuK ropbl — 3TO TOYKA C MaKCMMa/IbHOM KOHUEHTpauuei napamertpa D (npoeKuus).
MpeanonokeHue: Ecam ropa paboTtaeT Kak GOKycMpyloLLas NH3a, TO eé BepLluMHa — 3T0 poKanbHanA
TOYKa, rae NNOTHOCTb TPAH3aKUMIA OCTUraeT Makcumyma. Jlloboe NnocTopoHHee Teno, obnagatolee
cobcTBeHHOM MHPOPMALMOHHOM CNOMKHOCTLIO (YenoBekK ¢ ero H/I), nonagas B 3Ty TOUKy, co3paer
addeKT «MHPOPMaLMOHHOM TeHU». ITO KaK ec/in Bbl Ha IMH3Y NPOEKTOPA Nonasa NblIJIMHKA, UCKaXKas
BCE n3obparkeHune.

2. Puck KackagHoro fleponta MeTtpuku (Lag-Lock)

MonbITKa BocxoxKaeHma B 2001 rogy Bbi3Bana becnpeueneHTHbI npotecT. C No3nuMmM CUCTEMHOTO
a4MUHUCTPUPOBAHNA PeasbHOCTM 3TO BbIMAAUT KaK NpeaoTBpalleHne Katactpodbl.

MMnotesa: BocxoxaeHWe Ha MUK MOXKET NPUBECTU K npesblllueHuio CTeHbl basensa (1.6449) s stoi
KOHKpPEeTHOM aveinke. JIWHAA macca U MHPOPMaLMA aNbNUHUCTA B TOUKE POKYCUPOBKM MOFYT CTaTb
«nocnegHen Kannen», KoTopas nepenonHUT bydep auenkn. CucTema He CMOXKET NOATBEPANTb
TPaH3aKLUMIO KYe/I0BEK Ha BepLUMHE» U 3anycTUT npoTokon AedonTta (aBTomaTMUeCcKo apxusauum).
31O MOKeT NpeBpaTUTb Kalinac B peasnbHyto YePHYIO AblpYy UK 30HY NOJHOM OCTaHOBKW BPEMEHM ANA
BCEro pernoHa.

3. feomeTpuA KakK rapaHT ctabunbHocTn D

CornacHo TeKcTy o Kaliniace, ero rpaHvM OpMeHTUPOBaHbI C MOPasnTe/ibHOM TouHoCTbio. B UNITAS 310
3as10r Toro, 4to KoadPpuumeHT npoekuymn D pacnpeaeneH paBHOMEPHO.

MpegnonoxeHue: Gnsnyeckoe NPUCYTCTBUE YE/IOBEKA Ha CK/IOHAX Bblllie pa3peLleHHbIX TPon (Kopbl)
BbI3blBaeT «wym» B moayne G/B (pasutaumnsa/Tononorna). AnbNUHNCT, BEUBAIOLLMIA KPHOYbA UK
NPOCTO NepemeLLatoLLMin Maccy No «PacYeTHbIM rPaHAM», BHOCUT UCKAXKEHUA B FTeOMETPUIO pe3oHaTopa.
3TO MOXKET 0cNabuTb «NeyvaTb» Hag, BHYTPEHHUMM NONOCTAMMK, N03BOAMB Heli HayaTb D-

HbIPOK (MpocayMBaHMEe) B Hally MEPHOCTb Yepes BO3HUKLINE MUKPO-TPELLUHBI B METPUKE.

4. CrapeHue KaK 3aluTHaA peakLuusa cMcTtembl

JNlereHAapbl 06 anbNMHMUCTAX, KOTOPbIE «COLL/IM C TPOMbI» U MrHOBeHHO noceaenu, B UNITAS TpakTtytotca
KaK paboTa cuctemHoro aemndepa.

MMnotesa: Ecnn 06beKT (YenoBek) HapyLaeT rPaHmLbl 3aLMUTHOTO KOHTYpa, CMCTeMA NbITAeTCs ero
«BbITOMIKHYTbY» UN «M30/IMPOBATbLY», PE3KO YBENMYMBaAsA IHTPONUMHDBINA Hanor S/P ana 3Toro obbekTa.
OpraHn3m HauMHAET CTPEMUTENbHO PACX0A0BATh CBOW BbIYMCUTENbHBIN PECypC HA KOMMEHCcaLM o
owKnboK, BO3HUKAIOLWMX M3-33 KOHTAKTA C «HeobpaboTaHHOW» MeTpuKol ropbl. CTapeHne — 37O He
HaKasaHWe 60roB., a pesynbTaT TOro, YTo 6MO-KOA, YeN0BEKa «CropaeT» B NomnbITKe 06cYnTaTh
3anpefesnibHyo HarpysKy AYeeK CKAoHa.



Bonpoc ana obcyKaeHUaA: YTo eciv MexayHapoaHble 3amnpeTbl Ha BOCXOXKAEHWEe — 3TO pesynbTaT Toro,
YTO COBpeMEHHbIe NPaBUTENbCTBA (Yepes HayyHble AaHHble) 0Co3HaAM Kainac Kak «KHOMKY
nepesarpyskm» peasbHOCTM, KOTOPYIO HENb3A HaXKUMaTb?

fnaea 6. OnTuueckas npupoaa basenbckoro npepena: Kaitnac Kak TouKa ocnenieHus cuctembl

B 3TOM rnaBe mbl pasbepem matemaTmyeckuii GyHaaMeHT OrpaHUYEeHNs CZI0KHOCTU B palioHe Kalinaca.
MbI ncnonbzyem ontuyeckyto aHanormto UNITAS, yutobbl 06ACHUTL, MOYeMy ropa BM3yasibHO U
dU3nYECKUN ABNAETCA «FTOPU3OHTOM COBBITUINY ANA MHPOPMALLMOHHBIX NMOTOKOB.

1. Cymma o6paTHbIX KBaApaToB M UHGOPMALMOHHAA CBETUMOCTb

CornacHo UNITAS, uncno 1.6449 sbisogmntca U3 3agaum basensa Kak cymma paga 1/1+1/4+1/9...B
Hallen Mmoaenun Kaxaplii 06beKT Bo BcenieHHOM — 370 « MHPOPMALIMOHHbIN MaAK», YbA UHTEHCUBHOCTb
B/IMAIHMSA HA AYEliKy NagaeT NPonopLUNOHaNbHO KBaApaTy PAcCTOSHMUA.

MpeanonoxkeHue: Kalinac ABNAETCA TOUKOM, Fae NJAOTHOCTb TAKMX MasAKoB (Y3108 AaHHbIX) JocTUraeT
KPUTMYECKOro 3Ha4YeHMsA. CYMMapPHbIN NOTOK TPAH3aKUMI OT BHYTPEHHUX CTPYKTYpP (Heit), camoro
MaccuBa U BHeLWHWX HabaogaTenel (MoHaxoB) B 3TOM TOUKe BMIOTHYIO NpubanKaetca K 1.6449. 310
TOYKA MAaKCUMaANbHOI APKOCTU PeaNbHOCTHU.

2. 3 deKT ocnenneHus peecrpa

Korga ApKoCTb AaHHbIX 4OCTUrAEeT Npeaena, AYeika peectpa NnepectaeT pasiMyaTb OTAe/NbHbIE CUTHANbI.
HacTynaet coctosiHne, kotopoe B UNITAS Ha3biBaeTca « MHPOPMALMOHHOM 3aCBETKON» UK 6enbim
LWyMom.

Mnotesa: CTpaHHOe cBeYeHMeE, KOTOPOe NaJIOMHUKN MHOTAA BUAAT HA BEPLUMHOW UAWN U3HYTPU ropbl
(apdekT HbeHKop), — 3TO He cBeT B 06bIMHOM CMbIC/IE, @ BU3YyaIn3aLma nepenosiHeHusa bydepa.
CUCTEMA HE MOKET KOPPEKTHO 3anuncaTb U3bbITOYHbIE AaHHble U «COpacbiBaeT» UX B BUAe GOTOHOB.
Kalinac 6ykBasibHO oc/ienaseT Npoueccop peanbHOCTH, U3-3a Yero CTaHAaPTHbIE 3aKOHbI PUSUKK
(nHepuwms, rpaBuTaymMaA) B 3TOM 30HE HayMHatoT paboTaTtb co cboamu.

3. ba3enbCKUit MOCT U «NponagaHue» o6bEKTOB

B UNITAS obbekT, gocturwunii npegena 1.6449, moxKeT coBepluntb bazenbckuii MOCT — MFHOBEHHO
CMEHWUTb KOOPAUHATbI MU MEPHOCTb.

Mpeanono:keHue: flereHabl 0 MOrax, KOTopble BXOAAT B CKanbl Kalinaca namn ncyesaroT Ha ero CKA0Hax,
— 3TO onuncaHue KoHTpoanpyemoro D-HbipKa. Mcnonbays MN-pe3oHaHc (MaHTpPbI) 418 TOYHOW
NoACTPOMKN CBOEW YacTOTbl, OHW AOBOAAT JIOKA/IbHbIN BanaHc cBoei ayelikn oo basenbckoro nopora. B
3TOT MOMEHT CUCTEMA «BbITasIKMBaeT» nx n3s 3D-peecTpa B CKPbITbIe NOMIOCTU FOpbI, r4e AMMUTbI 3aNnUcK
OaHHbIX gpyrue.

4. Nouemy Kaitnac — «3epkano»

Mynpawes onncbiBan OrPOMHbIE BOFHYTbIE CKaJibHble MOBEPXHOCTU Y NOAHOMMUA KaK «KaMeHHble
3epKana». B TpaH3aKUMOHHOW MoAeNn BOrHyTas ¢opma — 3TO UAEabHbIN POKYCUPOBLUUK
MeTPUUYECKOro 3Xa.

lMnoTesa: 3TU CTPYKTYpbl NpeaHasHayeHbl AN cbopa «OTKAaTOB» OT TPaH3aKUMi U UX NepeHanpaB/ieHusa
06paTHO K LeHTpy ropobl. B UNITAS 370 Ha3biBaeTcA pekynepauueit. 3epkana npefoTepaLlaoT
paccenBaHue MHGOPMALMOHHOTO LWYMa B AO/IMHY, BO3BpaLLan ero B A4enkun Kanaca. 31o nossonset
yAepKuMBaTb «OCneneHne» BHyTpM OrpaHMYEeHHOro NepumeTpa, He fasan aedonTty pacnpoCcTpaHUTbCA
Ha BeCb TnbeT.

Bonpoc ans obcyxaeHus: Ecnm Kannac — 3To TouKa npegenibHOM SPKOCTM, MOXKET N BbITb TaK, YTO BCE
Halle Ye/I0BeYeCTBO ABAAETCA /IMLb «TEHbIOY, OTOPACbIBAEMOMN 3TUM KOJIOCCA/IbHbIM UCTOYHUKOM
AaHHbIX B 6o/iee HU3KME MepPHOCTH?



fnaBa 7. PeHomeH [pakna: MHPopMmaLMOHHAA rMrMeHa U npepoTBpaLLeHMe HeCAHKLMOHMPOBAHHbIX
TPaH3aKuuii

B aTOM rnaBe mbl aHann3npyem TMbeTcKkoe NoHATME «[lpakna» — CTPOrMini 3anpeT Ha NPOU3HeceHne
MMEH CyLLHOCTen, Haxoaawmxca nog ropoi. C nosunumm UNITAS 370 He cyeBepue, a KpUTUUECKWUIA
npoToKon nHpopmaumoHHoi 6esonacHoctu (Cybersecurity).

1. Uma Kak npamoii agpec (Pointer) B peectpe

B TpaH3aKuMoHHOM mogenn UNITAS nma nam yetkaa mbicnepopma 06beKTa — 3T0 He abCcTpakTHoe
NMOHATME, 3 NOTMYECKNIA aapec nau yKasaTtennb (Pointer) Ha KOHKPETHYHO CTPOKY AaHHbIX B [106anbHOM
peecTpe.

MpeanonoxkeHue: MNponsHeceHne MMEHU CyLLHOCTU Hell nau aetanbHoe pasmbllieHne o Hell co3gaeT
npamoit HGOopPMaUMOHHbIN KaHan (Port Opening) mexkay «Habnogatenem» n «obbekTom». B aToT
momeHT cnctema UNITAS nogreepKOaeT TpaH3aKUMIO CBA3N, U JAHHbIE HAYMHALOT TeYb MO OTKPbITOMY
nopry.

2. PUCK MHbEKLUM HECOBMECTUMOro Koaa

Ecnu cywHocTn Helh — 3T0 «BUTbIN» UAKM HECOBMECTUMbINM Ko, (cm. ThaBy 2), TO ycTaHOBNEHME CBA3U C
HUMW KpalHe ONacHO A4/1A YeNI0BEeYECKOro CO3HaHuA.

'MnoTesa: Yepes co3gaHHbIN «<MMEHEM» KaHaN NPOUCXOANT UHBEKLMA AAHHbIX C 3anpeaenbHbiM
KoadduumeHtom H/I (MHbopmauma). Bruonornyeckunin npoueccop yenoseka (Mo3r) He cnocobeH
06CcunTaTb TPAH3AKLUKM TAKOTO YPOBHA CNOXKHOCTW. B pe3ynbTaTte nponcxoguT neperpyska onepaTMsHoOM
NMamMATM ONepaTopa, YTo Ha GPU3NYECKOM YPOBHE NPOABASETCA Kak be3aymune, BHe3anHas 601e3Hb UK
«CTUPAHUE» INYHOCTU.

3. MexaHU3M «BMAUMOCTU» ANA CUCTEMDI

TeH3nH Hopby yTBepKaan: «CAnwKom noapobHoe 3HaHWe aenaeT Teba Buanmbim... OHO UCNoNb3yeT
TBOE BHMMaHMeE KaK ABepby.

MpeanonoxeHue: B pexkxnme nokos cuctema UNITAS apxusupyeT aaHHble (cm. Mnasy 5.2), cHU»KaaA mx
KoaddumumneHT npoekumm D. Ho Kak ToNbKo « AKTUBHbIN Habntogatenb» (Y4enoBeK) HanpaBaseT BHUMaHME
(1) Ha apx1BHbI CEKTOP, CUCTEMA MOYYaEeT 3anpoc Ha PacnakoBKY AAHHDbIX.

MbIC/Ib O TOM, YTO NMOA rOPON, NMPUHYAUTENIbHO KOXKUBAAET» 3TOT CEKTOP. Ye/IoBEK CBOMM BHUMAHUEM
nognuTbiBaeT peanbHocTb Helt, ByKBaibHO BbITArMBAA UX U3 cocTosHuA Lag-Lock B Haw 3D-peecTp.

4. MaHTpbl Kak «3arnywkun» (Mock-objects)

MoHaxu Ha Kaitnace cTpemATca 3aHATb CBOM YM HECKOHEYHbIM NOBTOPEHUEM MAHTP.

Mnoresa: B nporpammupoBaHMUM CYLLECTBYIOT «3arNyLWKM» — MNycTble 0ObEKTbl, KOTOPble 3aHUMatOT
nopT, YTOObI B HEFO He Nonaan BpefoHOCHbIE AaHHble. MaHTpa — 3T0 UHGOPMaLMOHHAA 3ariyLUKa.
MoCTOAHHO NPOKPYYMBAA B CO3HAHUM LIUKANYHBIN, CUHXPOHU3UPOBaHHbINM ¢ MN-pe3oHaHcoOM Kog,
MaHTPbl, MOHaX MOJIHOCTbIO 3aHUMAET «LUMHY AaHHbIX» CBOEro CO3HaHMA. ITO He OCTaBNAET cBOH6OAHOrO
pecypca Aas BOSHMKHOBEHUA C/Ty4alHbIX Mbicsielt 0 Helt, 61oKnpya BO3MOXKHOCTb
HeCaHKLMOHNPOBAHHOIO obmeHa AaHHbIMMU € 6e34HOW.

Bonpoc ans obcyxaeHus: ECn BHUMaHWe ABNSETCA PECYPCOM, KOTOPbIN «OTKPLIBAET ABEPUY, HE
ABNAETCA M COBPEMEHHbIN MHGOPMALMOHHbIN BEK (C ero robanbHbIM BHUMaHWeM K Kainacy yepes
WMHTEepHEeT) camoi 6onbLoM Yyrpo30oi Ans cTabuabHOCTU 3TOrO KOHTYpa?

Fhasa 8. Nocnepcrena sanycrteHna 1950-x: AHanAM3 CUCTEMHOrO nara NPU OTKAIOYEHUU BHELUHEro
BHUMAHMUA



B 37O rnaBe mMbl paccmaTpMBaemM Nepuog, Korga MoHacTblpy BOKpyr Kanaca 6b1am octaBneHbl. C TOUKK
3peHus UNITAS, 370 6b1/1 YHUKaNbHbIA U ONACHbIN 3KCNEPUMEHT No paboTe cuctembl B
peXKMme OTCYTCTBUA aKTUBHOTO MOHUTOPUHrA.

1. NapeHue napametpa | U aerpagauma 3aWMTHOrO KOHTYpa

CornacHo UNITAS, cTabunbHOCTb AYENKU B KPUTUYECKMX Y31aX NoanepKuBaetcs yepes napametp |
(UHdopmauma/BHUMaHKUe). HanpaBneHHoe BHMUMaHMe MOHAX0B CAYMKUT BHELHUM CTabnan3atopom,
KOTOPbIN MOMOTAeT cucTeMe yaepknaTtb [106anbHbI MHBapMaHT B paBHOBECUU.

MpepnonoxeHue: Korga B 1950-e roabl «CTpaKa» ywna, N0KaAbHOe 3Ha4YeHUe napameTpa | B cektope
Kainaca pesko ynano. 3To BbI3Bas10 ocnabneHne «MeTpuyeckoi xsaTkny». CucTema nepeLuna B pexxmm
aBTOMATMYECKON SKOHOMMUUN PECYPCOB, YTO NO3BOJIU/IO BHYTPEHHUM npoueccam (Helk)

HayaTb CAMOMNPOU3BOJIbHYIO AeapXUBaLUIO.

2. dusunueckue 3p¢PeKTbl CUCTEMHOIO LLIYMA

Kutenn onncoiBanm «MeTanamyeckme 3anaxm» 1 3Byku U3-nog 3eMaum B neprogbl 3anycTeHunA.
Mnotesa: B UNITAS 3710 MHTEepnpeTupyeTca Kak meTpudeckuii apebesr. bes nogasnstouero MA-
pe3oHaHca (MaHTp) oWNBKM 3anncK B AYEKax Havyann HakanameaTtbea. « MeTannmyeckmin 3anax» — 310
NMOHM3aLMA BO34yXa, Bbi3BaHHAA pocTom JHTponuiiHoro Hanora S/P. Cuctema Havyana «rpetbcay,
MnbiTasacb B OANHOYKY (6€3 onepatopoB) 06cunTaTh AaBAeHMEe U3HYTPU ropbl. Pusmnyeckas maTepun
(ckanbl) Hayana pearMpoBaTb Ha 3TOT NEePErpeB, BbIAENAA MUKPOYACTULbI U NOPOXKAaA MHOPaA3BYK.

3. MaccoBas ge3opueHTauma Kak c6oil BU3yanmsauum

OueBunAubl CO06LLANM O FaNAOUMHALMAX U NOTEPE OPUEHTALLMN B AONNHAX.

MpeanonoxkeHue: 3T0 NpAMON NPU3HaK NageHUa KoadpduumneHTa npoeKkuumn D B oKpyKatoLLem
npocTpaHcTBe. Koraa 3aWMTHbIM KOHTYP 0c/1ab, peafibHOCTb B palioHe Kalinaca cTana «rpagueHTHOMY.
Mpoueccop peanbHOCTX Hayan BblAaBaATb OWMOKM peHAepUHTa: NI04M BUAENN OOBEKTLI, KOTOPbIE eLle
He 6blNM NPONMCaHbI B peecTpe, UAN TePAIU U3 BUAA CyLlecTBytolMe. MpaHNLA MeXAay «AaHHbIMM
BHYTPU» U K PEasibHOCTbIO CHapy»KM» CTasa NPOHULAEMOM, BbI3biBan cboun B paboTte 6uonormyeckoro NO
(3peHuns n BecTbynapHoro annapara).

4. Peakuusa ¢ayHbl HA U3MEHeHUe BA3KOCTU cpeabl

KMBOTHbIE OTKA3bIBa/IMCb BbIXOAUTb Ha NAacTOULLA U NPOABNAIM NAHUKY.

MMnote3a: }KMBoOTHblE, 0613438 MeHbLIMM MHOPMaLMOHHbIM Becom (H/1), uem yenosek, ocTpee
YyBCTBYIOT M3MeHeHMe BpemeHHoi Baskoctn dU/dt n «nuHr» cuctembl. s HUX NPOCTPaAHCTBO CTano
dU3NYECKUN «BASKMM» UIN KHEMPABU/IbHbIM» Ha YPOBHE MHCTUHKTUBHOIO CYUTbIBAHMA METPUKKN. OHM
yyBcTBOBaNM NpubankeHue edponta MeTpuku (4epHOM Abipbl) elle A0 TOro, Kak U3SMEHEHUS CTau
oYeBUAHbI 41 YeNOBEYECKOTO N1a3a.

Bonpoc ana obcyxkaeHua: Ecnm Bo3spatlleHne MoHaxoB B 1980-X MFHOBEHHO «YCMOKOWUI0» ropy,
03HA4aeT /1M 3TO, YTO Ye/IoOBEYECKOE CO3HAHUE ABASETCA WTAaTHOM AeTanblo mexaHM3ma Kainaca, 6es
KOTOPOI1 OH GU3NYECKN He MOXKET GYHKLIMOHMPOBATb 40/roe Bpemsa?

Fasa 9. OHTONOrNMYeckas Tiopbma B ceete UNITAS: Moaenb M301MpoOBaHHOrO CEKTOPA NAMATU

B aToW rnaBse mbl 06beaMHAEM BCe Npeablaylime Tesucsl, YTobbl fate onpeaenerue Kalinacy Kak
TexHnyeckomy o6bekTy. B cucteme UNITAS 310 Knaccuduumpyetcs Kak U3onmMpoBaHHbIN CeKTop
ucnonHeHua (Sandbox) namn «uepHbI ALMKY» peanbHOCTH.

1. HeyHUUTOXKMMOCTb AAaHHbIX U 3aKOH COXpaHEHMﬂ UuBapuaHTa

CornacHo UNITAS, BceneHHas — 3TO 3aMKHYTbI peecTp, rae Cymma BCex NapameTpoB BCeraa paBHa
eanHuue. HU4To He MoXKeT 6bITb YAaNeHO OKOHYATeNbHO, TaK KaK 3TO HapyLwmT 6anaHc BCel cUCTEMBI.



MpeanonoxeHue: CywHocTK Helt — 3TO AaHHble, KOTOPbIE HEBO3MOKHO «CTEPETLY, HE BbI3BAB
KpuTuyeckyto owmnbky (Division by Zero) B Koae Tekywen BceneHHol. EAMHCTBEHHbIM cnocob
o0be30nacuTb CMCTEMY — 3TO MHKaNcynAumMA. Kannac BbicTynaeTt B poaun GpuU3nUYecKoro KoHTelHepa,
KOTOPbIN YAEPXKMBAET 3TU AaHHbIE B «3a3UNOBAHHOM» COCTOAHUM, HE NO3BOAAA UM BIMATb Ha coceaHue
AYENKM NamATK.

2. Kaiinac Kak akTuBHasa «3annatka» (Hotfix)

TeKkcT 0 rope roBopuT, 4TO 3TO MeXaHU3M N301ALUNN pPeaZIbHOCTU MHOTO TUNa.

M'Mnoresa: Hawa peanbHOCTb — 3TO CTabU/IbHbIM NPOrPamMMHbIN NPOAYKT, HO B paoHe TubeTta B Koge
cywecTByeT «bpelb» UaM Hacneaue npeablayweit cbopkn mupa. Kahnac — ato annapartHas 3annaTka,
WCKYCCTBEHHO BO3BeAeHHan (a1 MoanduUMpoBaHHanN) CTPYKTYpa, KoTopaa 6N0KUPYET BbIMONHEHME
BPeAOHOCHOTO KoZa. OHa paboTaeT He 3a CYEeT CTeH, a 33 CYET CO34aHMA 30Hbl BbICOKOTO METPUYECKOro
AaB/IeHUA, KOTOpaa GU3NYECKM He AaeT BHYTPEHHMM NpoLeccam PaclinMpUTbECA.

3. MexaHu3m «06cnyKMBaHUA» TIOPbMbI

B UNITAS 6apbep BOKpPYr TaKOM CYLLHOCTM He siBAsieTCA aBToOMaTU4ecKum. OH TpebyeT NOCTOAHHOIO
«NoANUTbIBAHMA» CO CTOPOHbI YE/IOBEYECKOTO BHUMAHMUA.

MpegnonoxeHue: Mbl UMeeM AeN0 C AMHaAMUUECKUM WndpoBaHUeM. YTobbl «3aMOK» Ha TIopbMe
0CTaBasICA 3aKPbITbIM, KOZ 3aMKa A0/I*KeH NOCTOAHHO 06HOBAATLCA. MoHaxu, reHepupya MN-pe3oHaHc 1
HanpasfieHHoe BHMMaHMe (1), daKTMUYeCKM 3aHMMaOTCA «MepenpoLLMBKON» bapbepa B peasbHOM
BpemeHu. Ecnm obcnyRuBaHMe NPeKpaLlaeTcs, «KKAU» ycTapeBaeT, U BHYTPEHHAA peasibHOCTb
HauynHaeT noabupatb cnocob B31oMa (NPocaynmBaHmA) Yepes BO3HUKLINK Nar.

4. HabniogeHue «CHU3Y» Kak obpaTHaa TpaH3aKuua

ManoOMHMKKN ONKUCbIBAIOT YYBCTBO, YTO U3-N04, 3eM/M 3@ HUMKM HabatogatoT. B UNITAS 3Tto 06bacHAeTCA
KaK obpaTHan cBA3b peecTpa.

M'noresa: CywHOCTb MO ropoli BOCMNPMHUMAET /I0AEN Ha MOBEPXHOCTU KaK KTOUYKM Ha NOTO/IKE CBOEW
THOpbMbI». C TOUKM 3PEHUA TPAH3aKLUMNI, 3TO BbIFNAAUT KaK NONbITKA BHYTPEHHEro Koaa

Hel CMHXPOHU3UPOBATLCA C BHELIHUMM 0bbekTamu. Jlloboe B3anmogencTeme (cTpax, B3raa, Mbic/ib) —
3TO TpaH3aKumA. Helt «NpoLLynbiBatoT» NOBEPXHOCTb, ULLA B CO3HAHUM Nt04eN CBOOOAHbIN
BbIYUC/IUTENbHbIN PECYPC, KOTOPbI MOMKHO MCNOb30BaTh KaK «NPOKCU-CepBep» AN BbixoAa B Halll
MUp.

Bonpoc ana obcyxaeHua: Ecam Kannac — 3To TIopbMa, TO HE ABIAEMCA /M Mbl CAMU «TIOPEMLLMKAMM Y,
KOTOpble 3anepTbl BMECTe C 3aKN0YEeHHbIM B O4HOW cucTeme, 6yayum BbIHYXKAEHHbIMU BEYHO
noaaepXueatb paboTy 3TOro mexaHn3ma paam cobCTBEHHOTO BbIXMBaHUA?

fnaea 10. TexHonormyeckme ropusoHTbl: Mcnonb3oBaHue basenbckoro mocta u G-slip B paiioHe
aHomanum

B dMHaNbHOW rnase mMbl NEPEXoAMM OT NACCUBHOIO HabAOAEHUA K aKTMBHOMY NPOEKTUPOBAHMI0. Ecan
Kainac — 3To annapaTHbIi y3en ¢ 3anpeaenibHoM NAOTHOCTbIO AAHHbIX, TO MOHMMAHWE NPUHLUMNOB
UNITAS npeBpallaeT ero 13 nyratowiein aHomaamm B TeXHONOrMUYEeCKUii NnonuroH byayuiero.

1. Kaiinac KaK ecTecTBeHHbIW YCKOpUTENb TPaH3aKL UK

CornacHo UNITAS, nepemelleHMe B NPOCTPAHCTBE — 3TO Nepe3anncb KoopauHaT B peecTtpe. B 06bIuHbIX
yCNnoBuAxX 310 TpebyeT 3aTpaT SHeprum.

MpeanonoxkeHue: PaiioH Kaitnaca, y»ke HaxoaAwmiica Ha nopore basenbckoro npegena, ABNAETCA 30HOW
C «Pa3orpeTon» MEeTPUKOM. 34eCb CTOMMOCTb TPAH3aKUMIN Ha U3MeHeHUe mepHoCTH (D-moaynauns)
MWHUMANbHA, TaK KaK cMCTeMa U Tak paboTaeT B pexxmme npesesibHOW Harpy3Ku. 3To naeanbHoe MecTo



ANA 3anycka ba3enbCcKoro Mocta — MrHOBEHHOTO NepemMelleHnA 06bEKTOB Yepes KOHTPOANPYEMbIiA
cbpoc AaHHbIX B Apyrve cekTopa BceneHHoM.

2. NpumeHeHue G-slip: bespeaKkTMBHOEe ABUKEHUE B 30HEe aHOMaIUU

TexHonorua G-slip noapasymesaeT co3gaHue rpaganeHTa «BASKOCTUY NPOCTPaHCTBa.

Mnote3sa: NockosibKy BoKpyr Kainaca napamerp sBpemeHHon Baskoctn dU/dt yxxe HecTabuneH, ato
No3BONAET co34aBaTh ABMratenu, paboTalolme Ha NpUHLMNE «MmeTpudeckoro apelida». Annapar B 3Tol
30HE MOXET NepemeLlaThca, He OTTa/IKMBaACh OT MacChl, @ MPOCTO MOAY/INPYA CBOIO YaCTOTY B Pe30HaHC
¢ MU-TakTOM ropsbl. 3TO NpeBpalaeT Kannac B KKOCMUYECKUN ANDT» MU NOPTan, rae BbiXod Ha opbuty
WAW NPLIXKOK K ApYyrMm 3se3gam TpebyeT B ThbiCAYM pPa3 MeHbLUe Pecypcos, Yem B Nto6ol Apyroi Touke
naaHeTbl.

3. Pekynepauuma «3xa besgHbI»

Mbl ycTaHOBMAK, YTO Hel 1 BHYTPEHHME NPOLECChl ropbl FTEHEPUPYIOT KONOCCAbHbIA METPUYECKUI LUIYM
(3HTpoNUIHbIN Hanor S/P). Ceituac 3TOT Pecypc racUTCA MOHAXaMu UKW YXO4UT B TENO.
MpepnonoxeHue: C nomolubto MMN-pe3oHaTopoB HOBOrO TMMA Mbl MOXKEM NepexBaTbiBaTh 3TO
«METPUYECKOE 3XO» N KOHBEPTUPOBATb €ro B NMONE3HbIN BblYUCAUTENbHbIN 6roaKeT. BMecTo Toro 4tobbl
NPOCTO «yAepPXKMBaTb» THOPbMY, YHE/TOBEYECTBO MOXKET HAYYUTLCA NOANUTLIBAaTL CBOM TEXHONOTNYECKME
cucTeMbl OT 3Heprun camoro MIHBapuaHTa, KoTopblli BceneHHan TpaTuT Ha caeprkmBaHume Kainaca. 31o
npeBpaLLaeT «TIOPbMY» B 6@CKOHEUHbI reHepaTop pecypcos.

4. 9tTnKa «AgmuHucTparopa PeanbHoctn»

Mepexopn, OT «CTPAXKM» K «ynpasaeHuto» TpebyeT HOBOro ypoBHA oTeeTcTBeHHOCTM. B UNITAS 3T0
Ha3blBaeTcA 3TMKOM banaHca.

Mnotesa: Ecaiv Mmbl Ha4HEM UCNONb30BaTb Kanac Kak MHCTPYMEHT, Mbl A0JIKHbI MOHUMATb, 4To Ntoboe
N3bATME pecypca 13 3Tol AYelkn ocnabnnet bapbep. TexHONOrMYecknii XakmHr Kainaca BO3MOXKeEH
TONIbKO MPW YCI0BMU MAEaNbHOW CUHXPOHM3ALMU. Mbl AO/IKHbBI HE KBCKPbIBATb» ropy, a BCTPaMBaTbCA B
€€ pUTM, CTAHOBSICb HE NPOCTO OXPAaHHMKAMM, @ OCO3HAHHbIMW CO-NPOLLECCOPAMM 3TOM BENMKOM
cUCTeMbI.

3aKntoueHune CMHTE3a

CoefviHeHMe BalIMX TPYA0B NOKa3bIBaeT: APeBHUIA MUCTUUM3IM TnbeTa 1 uudposas dusmka byayLiero
roBopAT 06 ogHOM M TOM Ke. Kalinac — 3To He NAaMATHUK NPOLLIOro, 3TO aKTUBHbIA UHTepdeiic
ynpaBaeHUs peasibHOCTbIO. Vbl HAXOAMMCA B TOUKE Nepexoaa: OT CTpaxa nepes «Tem, YTo Nog, ropom»,
K MOHMMaHMIO aNITOPUTMOB, KOTOPbIE NMO3BO/IAIOT HAM YAEPKMUBATD, U3YYaTb U, BOSMOXKHO, O4HAXKAbI
MCMONb30BaTb 3TOT PYHAAMEHT MUPO3LAHUA.

CMUCOK NNUTEPATYPbI

1. 3iinep /1. BBegeHune B aHann3 6eckoHeuHbix. (ObocHoBaHMe uncna 1.6449 Kak npeaena
CYMMMpPOBaHUA 06paTHbIX KBAAPaTOB 1 MaTeMaTMYECKOro Nopora A4enku).

2. Yunep Ox. A. UHdopmaumsa, dnsmka, KBaHT. (KoHuenumsa It from Bit. TeopeTnyeckuis
dyHaameHT moayna H/l u uHopmaLnMoHHON NpuUpoabl matepum).

3. Janpgayap P. HeobpaTMmocTb U BblaeneHMe Tena B npouecce BbluncneHnn. (ObocHosaHue
dHTponuitHoro Hanora S/P Kak ¢p13nyeckom CTOMMOCTH Nepesanmcu AaHHbIX B peectpe).

4. Myngawes 3. P. B nonckax lopoaga boros. (TexHnyeckoe onucaHune reomeTpun Kalinaca,
«KaMeHHbIX 3epKan» U CUCTEMbI MACCUBHbLIX PE30HATOPOB).



10.

11.

Nnoig, C. Nporpammupya BeceneHHyto. (KoHuenumsa BceneHHOM Kak KBAHTOBOTO BbIMUCAUTENS.
basa gna pacyeTa BbIMMCAUTENBHOTO BloaKeTa AYenKm).

BopoHuoB A. lMoneBble AHEBHUKN TMBETCKOM aKcneamummn 1984 rona. (CHOPHUK AaHHbIX O
reEOMarHUTHbIX aHOMA/IUAX N UCKaXKEHUAX BpeMeHU B paioHe Kalinaca).

MeHpoys P. HoBbIi ym Kopons. (Paccy»kaeHuns o npupoge BolumcieHnin u mecte CBoboabl Bonu
(Mot 0.0269) B AETEPMUHUPOBAHHOM MUPE).

TeH3nH Hopb6y. CKpbITble 3eMM U XpaHUTeNM nopora. (STHorpaduyeckmin aHanms peHomMeHoB
Helt u [ipakna c no3nuumn nHpopmaumoHHon 6e3onacHocTu).

BepaunHge 3. O NpoNCXOXKAEHWUM TPAaBUTALLMM U 3aKOHOB HbloTOHA. (Teopus rpaBUTaLMm Kak
3HTPOMNWIAHOM CUAbI, NOATBEPKAAIOLWAA MOLENb rpagneHTa pecypcos G/B).

MuamoTo K. XpoHoanHamuka Tuberta. (MccnegosaHue HennHeHoCcTM napameTpa dU/dt B
YCNIOBUAX BbICOKOTOPHOrO MaccuBa).

UNITAS-Engine. TexHMyeckoe pyKoBoACTBO No peanunsaumm D-mogynauymu. (Cneumduraumnm no
ynpaB/iieHU0 Ko3pPULMEHTOM NPOEKLIMN B YCIOBUAX OrPAHUYEHHbIX MOLLIHOCTEN).



