MATEPUAJIbI KOHOEPEHIAM 47

KPHCTAJUIOB. Pe3ynpTaThl MOKa3BIBAIOT CYIIECTBEH-
HBIE W3MEHEHHS CTPYKTYphl HOBEPXHOCTH IIOCIIE
obmyuaenus. [Ipexen IPOYHOCTH U TIPEAeT TEKyIeCTH
UCIIBITBIBANIICH CTAHAAPTHBIMH MeTomaMu. MuKpo-
TBEPJIOCTh U3MEpsUIach AWATOHANBHO H IIONEPEYHO
OTHOCHTEIIBHO TIOBEPXHOCTH 00Pa3IoB.

Crompand, CBUTBIC M3 IIPOBOJIOKH pa3HBIX
CITAaBOB MOCJTE TepMOOOPaOOTKH MENUIIICH HA map-
THH JUIS OONy9eHus U Uit oTkura. Te ke MaTepHa-
761 OBLTM MOJTOTOBIICHBI U IS HCCIIEIOBAaHUS METO-
JIOM 3JIEKTPOH-TIO3UTPOHHON aHHUTWIISINE U METO-
Jom AI'P.

ONeKTpOHHAs MHKPOCKOIHUS aHAJIOTHIHBIX
00pa3noB nmpoBoauiIachk Ha ycraHoBke JEM-7 ¢ snep-
rueit anexrponos 100 x3B.

Tepmudeckass 0OpaboTka MaTepHAIOB IPO-
BOAWIACh B KBAPIEBHIX TPYOKaX C IMPKOHHEBBIMH
reTTepaMH U BBICOKMM BaKyyMupoBaHHeM. Ilaptum
CIDTaBOB TIOATOTABIHBAINCH B OAMHAKOBBIX YCIOBH-
AX, I oOecredeHnss MaKCHMAIbHON YHCTOTBI KC-
MEpPUMEHTOB Ha OHUX U TeX ke 00pa3Iax M pa3iamd-
HBIMH METOAMU.

HOJXO/Ibl K OLIEHKE KAYECTBA CETEM
COTOBOI1 CBSI3U
babun AL
Hayuonanvuwiii uncmumym paouo u
ungoxommyHuxayuonnwvix mexronozuil (HUPUT)
Mocksa, Poccus

B ycnoBusx KOHKYpEHTHOH OOpHOBI Ha PHIH-
K€ COTOBOH CBS3M JIIOOOMY OIlepaTopy HeoOXOauMo
3HaTh, Ha KaKOM KadeCTBEHHOM YpPOBHE HAXOJTCS
MPENoCTaBIsIEMble UM YCIYTH. B mMpoTHBHOM cirydae
orepaTop He OyIeT 3HaTh O CTENEHH YIOBIETBOPEH-
HOCTH abOHEHTa, a 3HAYUT, C BBICOKOH CTENECHBIO
BEPOSTHOCTH KOHKypeHTHas 60prba Oyaer mpourpa-
Ha. TakuMm 00pa3oM, HEIOCTaTOYHO OTCIICKUBATH
TOJNBKO PabOTOCTIOCOOHOCTH JIEMEHTOB CETH — KOM-
MYTaTOpOB, KOHTPOILICPOB, 0a30BBIX cTaHImit. Ode-
BHUJIHO, YTO C TOYKHU 3PEHUS paOOTHI AIIEMEHTOB CETH
BCE MOXKET OBITh HOPMAJIbHO, OJHAKO YCIIyTa Tpe-
JIOCTaBJISIETCS] HA HEIOCTATOYHOM YPOBHE.

UroObl OLEHUTH KauecTBO pabOTBI CETH He-
00XOJMMO MMETh BO3MOXKHOCTh OLICHHBATH PSI J0-
MIOJTHUTEINIBHBIX MTOKa3aTesnel kauectBa. Crenath 310
MOYKHO HECKOJIBKHMH CITOCOOAMH.

IepBblii MeTOn M3 HHUX OYEBHIACH — 3TO
MIPOBE/ICHNE TECTOBBIX 3BOHKOB, T.€., HAIpPHMED,
OepyTcst 1Ba MOOWIBHBIX TeneoHa M ¢ HUX Ha TO-
CTOSTHHOIM OCHOBE JIeJatoTCsl 3BOHKU. [Ipruem pexxum
3BOHKOB MOJKET OBITh Pa3HBIM: JUISl OLEHKH BEPOST-
HOCTH JIOCTYyIIa B CETh, 3BOHKH MOTYT OBITH KOpPOT-
KAMH, T.. MJIUTEIBHOCTh Pa3roBOpa MOXKET OBITh
nopsinka 5-10 cek. J[yst OIEHKH KauecTBa peyur 3BOH-
K{ JOJDKHBI IMETB TOPa3io OOJNBIIYI0 AIHTENFHOCTh
- TIOpsiIKa HECKOJIBKUX MUHYT. [IOHATHO, 4TO TaKuM
00pa3oM MOXKHO TMPOBEPUTH KAaK COCJHHEHHE «MO-
OWiIbHAs CTAHLUA - MOOWIBHAS CTAaHLUSA», Tak U
«MOOWJIbHAS CTAHIIMS - TOPOJCKON HoMep». Ectect-
BEHHO, YTO €CJIM TECTOBbIE MOOWJIBHBIE aIlapaThl
3a(h)MKCHPOBAHBI, T.€. HE MEPEMEIIaloTCs, TO MpoBe-

PUTB, HampuMep, KOPPEKTHOCTh PabOTHI MPOLEAYPHI
XEH/IOBEpa HEBO3MOXKHO, & TAaK)Ke OLIEHWBAETCS He-
JOIMYCTAUMO MAJIBI YYacTOK CETH, IO KOTOPOMY
Henb3d CyAUTh O Bceil ceru B mesnoM. [lostomy Ha
MPAKTHKE HCIIONB3YeTCcss HEMHOTO JIPYTod ITOIXOI,
OCHOBaHHBIM Ha 3TOM MPHUHIHWIE ONEHKH. JTO TaK
Ha3bpIBacMBbIE JIPaHB-TECTOB MM O0BE3IBI, KOTOpPHIE
[IMPOKO HCIIONB3YIOT BCE OMEPaTOPhl MOOMIBHOM
cBsi3u. Dusnyecku 3TO mpejcTaBiseT cobol mepe-
JBIDKHYIO W3MEPHTENBHYIO J1a0OpaTopHio, T.e. Ma-
mIMHy, OOOpYIOBaHHYIO COBPEMEHHBIMH HW3MEpH-
TENBHBIMUA KOMIUTEKCAMH. JTH KOMIUIEKCH T03BO-
JISIFOT OLIEHHUTH Pa3NIMuHbIE MapaMeTphl CeTH — JO0C-
TYIMHOCTB, Ka4eCTBO paJIMOKaHaa, YPOBHU CUTHAIA,
KOTOpble MOOWJIbHASI CTaHILUS TPHHUMAET OT 0a30-
BOW CTaHIUH, YCHEUIHOCTh OCYLIECTBIICHHS IPOIe-
Iyp XEHIOBepa (s pemieHns STUX 3a7a4 HanOoIee
paclpoCTpaHEeHHbIM  sIBIIsieTCS  KomIuieke TEMS
kommanuu Ericsson wim Agilent), a taxke Hero-
CPEIICTBEHHO KauecTBO peuH, Ha ocHOBe mmkan MOS
n PACE (mampumep, xomruiekc QVOiCe KoMmmaHHH
Ascom). IlpeumyiecTBa AaHHOrO METOA — IOIY-
YeHHasl OIlCHKa OYEeHb OJIM3Ka K pealbHOMY BOCIIPH-
atiio aboHeHToB cetd. OIHAKO €CTh U psI Hemoc-
TaTkoB. OCHOBHBIE W3 HHUX: OOJBIIAsi CTOMMOCTBH
(00opymoBaHHE CTOUT IOCTATOYHO IOPOro, HEOOXO-
UM OOYUYCHHBIH YeJIOBEK, KOTOPBIH MOCTOSHHO ATUM
3aHUMAETCA); UL PEMPE3CHTATUBHOCTH BBIOOPKH C
LETBI0 SKCTPATIONSALIH MTOTYIEHHBIX Pe3y/IbTaToOB Ha
BCIO CETh HEOOXOANMO TIPOM3BOIUTH HECKOIBKO THI-
CSIY 3BOHKOB €KETHEBHO; NMPHEMHBIE aHTEHHBI pac-
TMOJIOKEHBI HAa KPBIIIE aBTOMOOHJISI, 00BE3/bI MPOXO-
JUIT TIO IOpOTaM, T.€. CUTYyalllsl BHYTPH 3aHUM, ABO-
pax ocraercs Hew3BecTHOW. Takum 00pa3oM, 3TOT
METO]] OILICHKH KauecTBa CETH, XOTS W SBISETCS He-
OTBEMJIEMOW YacCThIO TPOLEAYphl HAaOMIOACHHUS 32
CEThI0, HO MOJKET PaccMaTpUBATHCS JIUIIL KaK OAWH
W3 JIOTIOTHUTENBHBIX.

BropbiMm MeTomom sBisiercs  00paboTKa
TPACCHPOBOK (CHIHAJIBHBIX COOOLICHUI MEXAY diie-
MEHTaMH CETH) Pa3InYHBIX UHTEPPEHCOB ceTH. ITO
TIO3BOJISIET HE TOJBKO MPOBECTU OLEHKY COCTOSHHS
CeTH, HO B OOJBIIMHCTBE CITy4aeB MOHATh NPUUUHY
TOW WJIM WHOW MPOOJIEMblI, MOBJICKIIYIO 3a COOOH
YXYAIIEHHe KayecTBa MpEeNOCTaBIsIEMBIX yciyr. B
HacTosIee BpeMs, B OONBIIMHCTBE CIydaeB aHAH-
3UPYIOTCsI TpaccupoBku A- (MeXIy KOHTPOICPOM U
koMMmyTaTopoM), ADbIS (MeXIy KOHTPOIEPOM |
6aszoBoit crannmeir) u Um- (Mexmay 6a3oBoi u Mo-
OWILHOM CTaHIMIMHU) HHTEpGeiicoB. [ momydeHus
TPAaCCUPOBOK HEOOXOIUMO HMETH CIEeHUaIbHBINA
npubop — aHamM3aTop MPOTOKOJIOB M MPOTpaMMy -
00paboOTUUK MONYUYCHHBIX TPACCUPOBOK. OCHOBHBIM
NPEUMYIIECTBOM JaHHOTO METO/Ia SIBISETCS MOITHOTA
MONTy4aeMbIX JaHHBIX, T.€. 1O TpelicaM MOXKHO He
TOJBKO MPOU3BECTH OLIEHKY CETH, HO U MPH HATMYUH
npoOiieM, B OOJBIIMHCTBE CIy4aeB, Cpa3y UX BbI-
SIBUTh W HalTH criocob pemenus. HempocraTkoM siB-
JSIeTCST TPYAOEMKOCTh CHSTHSL TPacCHpoBOK. [lpu
HaJIMYMM HECKOJIBKMX KOHTPOJUIEPOB TPACCHPOBKY
A-unrepdeiica HEOOXOAUMO MOIYIHTh YIS KaXKI0r0
W3 HUX OTHenbHO. B cimyuae A-bis mntepdeiica Bce
YCIIOXKHSIETCs etie OOoJbIle, T.K. B 3TOM Cly4ae HeoO-
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XO/IMM JIOCTYII Ha KOHTPOJUIEP, a €CIIK OH CTOUT yAa-
JICHHO, TO BBIEXaTh U MPOU3BECTU U3MEPEHUSI — MPO-
LIECC B psZie CIIy4aeB JOCTATOYHO TPYAOEeMKUM. Bme-
cTe ¢ TeM, KOH(QUrypanus HpHOOpPOB TakoBa, UYTO
HOJY4HuTh TpaccupoBky A-bis unrepdeiicoB co Bcex
COT HEBO3MOXXHO, a 3HAYMT, TOJIBKO IPOLECC U3Me-
peHust 3aiiMeT HeomycTUMo Oolbiroe Bpems. Kak u
B TpenblIyIIeM cioydae, 3TOT METOJ MOXKHO pac-
CMaTpuBaTh JHMIIb Kak JIOMOTHATENBHBIA. Kpome
TOr'0, NIEPBbI U BTOPOH METOJbI HE MTO3BOJISIOT IPO-
W3BO/IUTH OLIEHKY BCEX COT CETH OJIHOBPEMEHHO U B
peabHOM MacmTabe BpeMEHH.

Hakoner, TpeTbUM METOIOM U OCHOBHBIM,
SIBJISIETCSL METOJI, OCHOBaHHBIN Ha cOope 1 00paboTke
CTaTHCTHYECKOW HH(POPMAIMH, MOITYydaeMOd C KOH-
TpPOJJIEPOB. DTOT METOZA OCHOBAH Ha TOM, YTO HpHU
oOMeHe CHTHANBHOH MH(OpMamuel Mexmy dJIeMeH-
TaMH CETH, Ha KOHTpPOJUIEPE YBEIMYMBAIOTCS 3HAYeE-
HUS ONpeeTIeHHBIX CYeTYNKOB. [IpraeM 3Ta HHOpP-
Marusi coOupaercs Uil KaKAOW COTBI KOHTPOJUIEpA.
3Has MO MOJMYYEHWH KAaKOTrO CUTHAJBHOTO cooOlrie-
HUS, YBENMYMBAETCS 3HAYCHHE TOIO WM WHOTO
CYETYHKA 110 HEMY MOXKHO JIeJIaTh COOTBETCTBYIOIINE
BBIBOJIBI O Ka4eCTBE Pa0OTHI Kak JIFOOOH OTAENbHOM
COTHI, Tak ceTH B nenom. [Ipocreiimuii npumep: ecnu
HaOmonaloTes OONbIIMe 3HAYEHHs CUSTUHKA, TTOKa-
3BIBAIOIIETO KOJIMYECTBO XEHAOBEPOB IO MpPUYMHE
MHTEpPEPEHINN Ha «JIMHUH BHHU3», 3HAYHUT B TAaHHOH
COTE eCTh MoMeXa, MeIlarolas HOpMalbHO padote
MOOHMIBHOH cTaHuu. B cmiry Toro, 9To 3TOT MeTon
OLIGHKH KadecTBa TIO3BOJSIET OJHOBPEMEHHO JIJIs
BCEX COT B peallbHOM MaciiTabe BPEeMEHH OTCIEKH-
BaTh CHUTYallMIO B CETH, a TakkKe TO, YTO BO3MOX-
HOCTB TTOJTY4eHHUsI JaHHOH CTATUCTHUKH TPEJOCTaBIIS-
€TCsl BCeMU MPOM3BOJUTEISIME 00OpYIOBaHUS, NaH-
HBI MeToJ sBisgeTcss ocHOBHbIM. Cpenn Hexocrat-
KOB MOXXHO OTMETHTH JIMIIb HEOOXOIUMOCTh UMETh
IporpaMMy-o0paboTarK MH(pOpManMK MOTydaeMOH
¢ KOHTpOJIIepa, U TOT (paKT, UTo I pa3HbIX KOMIIa-
HUH-TIPOM3BOAUTENCH 00OpYHOBAaHMS ITONHOTA CTa-
THUCTHKH MOXET OTJIMYATHLCS, HO B JIIOOOM ciTydae, He
OJIOKHpYET BO3MOKHOCTH MOHHUTOPHHTA OCHOBHBIX
nokaszateneil kadectBa. HeoOXomuMo Takke yUUThI-
BaTh W TO, YTO B HOBBIX BEPCHSAX MPOTPAMMHOTO
obecrieyeHust OONBIIMHCTBA KOMIIaHH-
MPOW3BOIMTENEH 000PYIOBaHUsI, CTATUCTUKA JTOCTA-
TOYHO Oorara, T.e. €CThb BO3MOXKHOCTH OLICHHBATbH
MHOTHE MapaMeTpPhl CETH, AaXKe Te, KOTOpbIe paHbIIe
MOTJIH OBITH BBIYMCIIEHBI TOJBKO Ha OCHOBAaHHWHU pe-
3yJIBTaTOB JIPaliB-TECTOB.

BruiBoabl

Takum 00pa3oM, BCe pacCMOTPEHHBIE METO-
Bl OLIEHKH KaYeCTBa CETEN COTOBOI CBS3H SIBJISIOTCS
Ba)YXHBIMH, JOMONHSIOT APYT JApYyra WU TO3BOJSIIOT
UMEeTh MaKCUMaJIbHO TONHYI0 HHPOPMAIUIO O TeKY-
el curyanuu B cetd. OnHAKO M3-3a PacCMOTPEH-
HBIX BBIIIE OCOOCHHOCTEH KaXIOr0 W3 METOJOB,
OCHOBHBIM SIBJISICTCSI TpeTHii — cOop, o0paboTka u
aHaNM3 JaHHBIX, TOMyIaeMbIX Ha TIOCTOSIHHON OCHO-
BE C KOHTpoJuiepa cetd. B mampHeiimem, moj moxa-
3aTels MU KadecTBa OyIyT MOApa3yMeBaThCs IMOKa3a-

TEJIH, TMOMYYCHHBIC MPU TTOMOIIM UMEHHO 3TOr0 Me-
TOZA.

OINIEPALIMOHHBIE PUCKHN
NH®OPMALNNOHHbBIX CUCTEM
®UHAHCOBBIX OPTAHU3ALIMI

Bnacos E.B.
Ypumckuii 2ocydapcmeennulii Heghmsnotl
MeXHUYecKUll yHugepcumem
Ya, Poccus

Jl1st coBpeMeHHOM, Kad4eCTBEHHO OpPTaHU30-
BaHHOHN 3KOHOMHUYECKOW MH(POPMAIIOHHON CHCTEMBI
WMEHHO OIEPAllMOHHBIE PHUCKH YacTO SIBIISIOTCS
NPUYUHON BO3HUKHOBEHHUS KaTacTpOpHYECKUX IO-
Teph, YTO TOITBEPXKAAET HCCIECIOBAHUE, TPOBEICH-
HOE MEXIYHAPOJHOW MH(POPMAIIMOHHOH TPYNIIOH B
obmactu ¢uHAHCOBBIX phiHKOB Risk Waters Group u
tdbupmoit SAS [1].

OrnepanoHHBIT PUCK MOXKHO OIPENIEIUTh
KaK PUCK TPSIMBIX WM KOCBEHHBIX IOTEPb, BHI3BaH-
HBIX OLNIMOKaMH M HECOBEPILEHCTBOM IIPOIIECCOB,
CHCTEM B OpraHM3allMH, OUIMOKaMH WM HEIOCTa-
TOYHOW KBaJM(pUKAIMEH TepCcOHana OpraHU3aIiH
WM HeOJIaronpusATHHIMA BHEIIHUMH COOBITHAMH
HeduHarncoBoi mpupoapi[2]. OnepalMoHHbIE PUCKH
OTJIMYAIOTCS OT MPOYUX BHIOB PUCKOB, TE€M, UTO MX
WCTOYHHUK YaIlle BCETO JIGKUT BHYTPH CaMON CHCTe-
Mbl. CieoBaTebHO, PUCK MOXKET OBITh CHIDKEH 3a
CYeT YCTpaHEHHMS MOPOXKIAIOUINX ero Mpu4rH. Me-
TOABI CHIDKEHHS TaKoKe SBISIOTCS (aKTUUECKH Me-
TOAaMH OpPTaHW3aIMX BHYTPEHHETO KOHTPOJIS U, KaK
MPaBWJIO, MPH pa3padoTke UHPOPMAIMOHHOM CHUCTE-
MBI (MHAHCOBOW OpTaHM3allMd IOAPAa3yMEBaIOT:
pa3zenenue QyHKIWH, He3aBUCUMAs OLIEHKA Pe3yilb-
TaTOB JIEATEIHHOCTH, TBOMHON BBOJ U MOATBEPKIIE-
HUE OTepalyii, KOHTPOJIb W3MEHEHHUsS YCIIOBUU Ore-
panui, MoATBEPIKIEHHE CAETKH KOHTpareHToM [3, 4,
5].

Heabio 1anHoi paGoThI SBISETCS UCCIENO-
BaHHUE U pa3paboTKa crocoda BBOJA JaHHBIX, MO3BO-
JSFOIETO MPUHLUIHAAIBHO CHHU3HTH BEPOSTHOCTH
TIPOSIBIICHHS OTIEPALIIOHHOTO PHCKA 33 CUET HCIOJNb-
30BaHUsI IPEBEHTHUBHBIX MEP.

CrnegyeT OTMETHTh, YTO HA CETOMHSIIHUN
MOMEHT, AJISI CHIDKEHHs OIEPallMOHHBIX DPUCKOB B
HHPOPMAIMOHHOHN crcTeMe (PMHAHCOBOW OpraHu3a-
UM, PEATU3YyIOTCS IPEBEHTUBHBIE METOABI OTpa-
JKaloIue, UL, TEXHOIornueckuil moaxon. K rakum
CpeICTBaM MeTO/aM OTHOCSATCS: KiacCHU(puKamu
BBOJVMMBIX JIAHHBIX M UX (hopManu3aius, npuMeHe-
HHE KOHCTAaHT C YCIOBHO IOCTOSIHHOW HH(pOpMamy-
eif, CIpaBOYHHKH-KIACCU(PHUKATOPEl ¢ HOPMAaTHBHO-
cripaBoyHON MH(QOpMaImei, mabioHkl onepanuid 1
JIOKyMEHTOB C TPEABAPUTEIBHO 3aIOJHEHHBIMHU Ma-
paMerpamMu, ympaslieHHE MpaBaMH JIOCTYyIa IMOJIb30-
Bareneld. YKa3aHHbIE MPHEMBI B OCHOBHOM HAaIpaB-
JIEHBl HA MUHUMH3AIIIO PYYHOTO BBOJIA PEKBH3HUTOB
3a CYET UCIOJb30BAHUSI CUCTEMOH MPEIBAPHTEIHLHO
MPOBEpeHHON HH(pOpMALUKU, XpaHsiuehcs B 0ase
JTAHHBIX.
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