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o0ecileysHne CTATHCTHUBCKGT'O SHAJIH3A
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KOI'O COBERleHCTEA DNPOAYKUMK 1A liesied

ARTOMATH3ALMH 3KCNePTUSH
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B pexOMeHIAUMAY ONWCAHHN TEXHONOrWYECKSR CXeMa M MrTOon
CTRTUCTHUSCKOI'C QHANM38 HA ST&NAX IKCIERTHIW JIA OLEHKH TO&XHH~
YOCKOI'0 COBBPUSHCTRA IPOAYKLUMA MALMHOCTpPOHHA. HPHBOLATCA CTPYyK-
TYPH &IICPUTMHYECKOTIO M NPOI'paMMHOTO COecliedeHnd TeXHOAOTHUeC-
KO¥ CXeMW, NpajiaraTCA W ONUCHBANTCHA AnANONOBHE [POI'PIMMHHE
NpoUelypu STANOB CTATHCTHUECKOIO 8HANMBA,

HanarapTca TPHHUMIK NOCTPOSHHA CTATHCTHUECHHMX OSHKOB JRaHHLX,
Pexomengauyy paccuMTaHn Ha UHKXSHEDOB-3KOHOMMCTOB, BKCNEPTOB,
MATEMATHKOB, [IPOrPpAMMHCTOB, 3&HMMADUMXCA &BTOMATH3aUKEN METO-

LOB OUSHKM TEXHUUECKOTO COBEPEEHCTB& MPONYKLMH,



I. TEXHOJOIVMECKAA CXIMA CTATHCTA1LCHOTO
AHAJTIM3A U NCARJIROBAHNHA

I.1. Ofume noa.sxerna

HOMTNIZIEKCHO® MAyUeHWe TEeXHONOTHUECKHX W TeXHAYECKHX CHCTeM
B HACTOANES PpeMA BLIPHIAeT 3alauy CO34aHHA ADTOMATHIWPODRAHHBIX
NPOTrTaMMHEX cHeTeM N0 o0patoTke 3KCIepPMMeHTaNBHEX SaHHHY, HAUK-
HAA C OpraHNaalny xpanedHusd colpaHnoll uHQoOpMallid M KOHUAA aHa -
J0M pesyabTaToB ofpafoTki palHux. azpalnrTHa nofo0HMX MPOTPAMMHBX
HOMIMEKCOD Tpalye? DAalyMHOPC CoendHeHMA npi0aeoMHoOpMeHTHPOBRaH -
Hpre OamkoB nauuwy (brd) ¥ cneumaidbHuX eArOpHTMOB oO6paGOoTHHM, BH-
NMOJHEAHHHX 1a OCHOBE KOHXDPEeTHOTD MAaTeMAaTWUSCHOD'O anjilaparta, KOTO-
PHB B CBOW oyepenlb ONpPeLeNAeTCA MOCTPOeHHON MOJIfNbD CHCTEMH.
CoppeMentuit ypopeHb PA3BMTHA Nporpammyoro oGecneuenus (li0) npe-
nocTrakrifgeT NAA 3TOro WMpPOKHe BO3MO®HOCTH. Paspaloranm CGYb)L, 00~
AaJapuye ANCTATOUHOR I'UOKOCTHY W MNOABONAKUME CTDOMTH pa3Hoo0pal-
Hii@ JOTHYUECKMe CTNYKTYPH AAHHHX, CYyMecTBYRT II&KETH HPHHKI&IHHX
NporpasM, pealu3ynlHe OCHHUDHHE MaTeMaTHuecKMe &JIUODPUTMH, H T.I.
CoanaHde NDOPPAMMHEX CDEeJICTR &RTOMAaTVIaUMK PA3JAWUHNX JAfaY CTAH-
AAPTH3ALUHY, B URKCTHOCTH, BKCNEPTHAH, NO3BONAET NORHCKTHE Sfder-
THMRHOCTL pab0T KAK CAMMX DKCIIePTOB, TaK M KHCHOJIbIOBBHUA HHHOD-
MALMM M2 cOo3aapaeunx NPOCAEMHOOPMEHTHDOBAHHNEYX GAHKOB AaHHHX.
Cnelyer pellMTesbHO NepexOolHTh 0T [ACCUEHOP0 HaKRMJAUMBaRWs HH]PND-
MAUMH K €8 SHTHEHOMY MCROJL3VUPRAaHWN [IyTeM sHaIUTHueckol o0paldinT-
KM PA3MUHLIMU METOfAAMY. DBaxHeluue meronu oGpaboTKY ABIAAGTCH

CHCTABHOM UACTER CTATHCTUUECKOTN AHANN33 W WONeAUpOBaHHA.



[.,2. MecTo CTATHCTHUSCKOINO &HANK3A W MOLeJMpOBaHHA

B QOopMUpOBaHMK MMokasarTenell TeXHHUECKOIrC COBep-

[LOHCTBA MMPOLYKLMH

Ias onpeneieHus MeCTE& CTATHCTHUECKODD aHAaNM38 K MOLEIMDPOBA=~
HUA B QOpPMHPOBBHUK NOKalzaTeNell TOXHMUECKOrD copepleHCTBA Mpo-
NYKLUMK ¥ KX CLeHKM C UeJAbD  CcOo3JaHMA aBTOMATHIMPOBAHHHX CHCTEM
QKCIMepTH3H clelyeT NPUBECTH CXeMaTHUeCKOe M3olbpaxeHue LMKAR CO3-
DaHMA Majeauil mamuHocTpoerua (B RGHHOM Clyyae Ha [ipUMepe 3a6K-
rpoTexHuku) (puc. I[.I). M3 navHON cxemu BHTEKRET, UTO BIMAHUE
Pe3YNbTATCE CTATHCTUYECKOI'D aHAJKH3a KOMIUIGKCHO M COXPAHKET 3Ha-
YUMOCTD Ha DA3JMUHHX 3TaNKX CO3NaHMA M3NeNUA: TeXHNUSCKO® 3ala-
HW8, NPOEKTHPOBaHKE, A&HAAW3 MPOU3BOACTBEHHHWX BO3MOKHOCTeN, HC-~
NUTAHWA, SKCHEPTH3a W T.N. JOK&AM3O0BATH MECTO CTATHCTHUGCKODO
gHAIU38 IR GOPMHPOBAHUA M aHaln3a nokasaresneill TeXHHAUECKODO CO-
BEDWEHCTBA NPOAYKLMM NOMOEeT Ccxema pUcyHra [.2. OuesuaHo, uTo
CTATHCTHUYGCKUMNR &HAJNK3 NO3BOAAET o08CNeUUTh pemsHHe 3anaq B
TAKUX HANPABJEHUMAX CTRHIAPTH3almK, Kakx osxcneprusa HITA, suienexue
PPyl OUHOPOAHOH NpOAYKIMM, paHEWpOBaHMe uanennit M IC~
xasarenell, NporHo3MpoBaHMe B3AUMOBAMAHMA [loKa3arenell, onpenene-
HH® DasMepoB BHOOPOK M MHTEpBatop HcnuTaHud ¥ T.n. lloaTomy cos--
NaHW8 NpPorpaMMHRX CPENCTE PeANA3allMM CTATUCTHNECKOr D aHiX3a M
MOLGIUPOBAHUA, OLMEHTHWDIRAHHHX H& J&JAUU CTEHIAPTH3I&lMK, B YaCT-
HUCTH, SKCHEPIHIH, ABAAGTCA HACYWHOR HOOOXOMUMOCTLI K Thelyer

CONMUBHOTrO MeToIHYeCKOrc checiieuelnd.
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I.3. ABTOMATHIRUHA MOJGJIHPOBAHMA K&K OOmAN 3aLsya

oGpaGorxy meHHuX

ABTOMATHIALINA MONGJIUPOBAHKA B ( 'aM BMJle Mpelliofaraer ne-

penoxenue Ha OBM crenyoumx onepami (2, 3] :
- BBOJ, ¥ (QOPMMPOBARHHE MRCCHBR WCXOLHRX O&HHHX ONA MOO&NNH-

poBaHuA;

- npuseneHKe MopdoJOrMuUecKoro ¥ QyHNIMOHAJIBHOT'O ONKCA~
HHA HOILCHCTEM M DJIS8MEHTOB Kk TpelyeMoMmy LI PalCOTH MOLEJHPYKIHX
SJITOPUTMOB BHUAY;

~ [IpOBeJleHHe NUMUTALMOHHOI'O BKCIIePUMENTa U YIPRBIEHHE HM;

- ofpafoTka ¥ aHAIM3 Pe3yJNbTATOB UMUTAILNK;

~ ynpaBneHne reHepaume UMHTALMOHHKHX NpOrpaMd, & TRkxe OO0~

fee yIpaBjleHHe KOMILIEKCOM MOReMMPOBRHUA.

I.4. TexHojormyecxas cxema CTRTHCTHUECKOIO SHAAMIR

H MOLeJHpOBaHUA OCHLeKTOB CTAHIADPTH3ALMM

YuKTHRAR TpeOOBRHMA K KBTOMATH3ALMH MOJSIMDOBAHHA, CTOMIYL
epen NaHHUM WCCAenoBaHUeM 3afauy ¥ ofuywn cxemy $opmnpPOBRHHKA
nokasaTeNell TexHWUECKOr0 COBepHeHCTBA, MOXHO NPENNIOXHTH CJlOLYD-
LyQ TEXHOROTHUeCKYn cxemy monenupopauus (puc. I1.3). B cson oue-
pellb NRHHAA cxemM& OTpaxaeT MepBud osran Oo1ee CHOXHOI'O M TRY~-
NOGMKOI0 Npouecca APOSKTHDOBEHMA ¥ DPeRNM3ALMKE WMHTALMOHHOR CHC-
TOMH MOJeIHPOBRHUA O0nexTop craHpapriiauuy. Co3naHHe TRKMX MHO-
TFO3TAINMEX NPOI'PDAMMHNEX KOMILISKCOPR MDUBOLKUT K HeoOXOO¥MOCTH o0ec-—
[I8UMBATD NNPEEMCTEEHHOCTb KAK MHOI'MX Npouenyp MOoANporpaMM, TaK

M palounx ¢aftrop um Ga3 neHHux (Bl). IlpuHuunu cospasua bi, #x
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Be®HUA XOPOIO H3YyYeHH M paspaloTaHH [_b] . UcHoBHRe TpefopaHuA
K 0a34aM JEHHLHX CBOIATCA K Clellynlemy .

~ ofecnsyenye BOIMURHOCTH CGHCTPOI'O NOMCKR OaHHNX B bi M
npelCTaRBJIeHWe MX B dopMe, yioOHoit niug nanbheilineR oGpaloTku;

- ONepPaTHEHWA KOHTPONL O8HHHX;

~ NpPoCTOTA KOPPOKTUPORKY bl 0e3 W3MeHEHUA BCEro KOMIUIBKCA
NPUKARJHEX NIDOIDRNMM }

- [POCTOPR M THOKOCTL JNOCTYN& K NA&HHHM, CO3L3HUE (HOPMAIBHO
HE3ABHCHUMLIX AATOPUTMOB JIOCTYII&a K JAHHLM;

~ COKpameHHe HIOWTOUHHX 34TPaT NaMATH Ha QU3KYECKOM HOCH-
TeN®, A TRKK® BDOMeHM Ha KOPpPeKTHpPOBKY bil;

- MPHHMUAGIMA BPEMEHH JOCTYNR K JaHHHM (BpeMeHdd OTBeTR MOJb-

ANF@TeNn ).

0. OCman CTPYKTYpR NporpaMMHoOro oGeclieueHHn

Kax BupHo na pucyuka 1.4, sce nporpamyHoe ofecneueHue IOAPA3-—
AeNAATCA HE UeTHpe u4acTH: JopMMpOBaHMA U Benenus bjl, crarneru-
UeCKOT'O &HAAM3R, CTARTHCTHUECKON MMMTauuu (MOLeIMpOBaHMe), &Ha-
nu3a peayiabrarToB. [Iporpavmu fopurpopanns ¥ peneHua bl, nux coc-
TQB ONpAAeNANTCA JorHueckol U duanuyeckofl crpyxTypo#t bil. koro-
pHe B CBOO (UEPelb 3&BUCAT OT KOHKDETHOr'O NPEeNCTaBJISHWA ONMKCa-
HUE OObeKTA CTARAADPTUIQAUKH, UCIONhIyeMuX TEeXHAUYECKUX CPencTB,
MRTeMaTHueckoro ofecneuenus OBM. IlporpaMMu CTATHCTHUECKOTO @GH&-
AN38 NPENCTREAGHH B OCHOBHOM NPOrPAMMaMH IaKeTa CTaHIApPTHOIO
CTATHCTUUBCKOTO SHAJAM3R M CNOUAANBbHON CTATUCTHKA, & TRKXe [po-
UenypamMd GOpMUpPOBARNA pabouux dalion, HeoOXOIWMHX NPH pacuerTe.

/\pe ppyrue uactu [I0 npencrarieHs MOUeNMpYOLHMU IIPOCDAMMAMK K
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CPOfCTEAMUK CEPBUCE U RHANK3A pe3yAbTaToB. HecuoTps Ma cymect-
popanue pasanunrx Bl u CYBI, maa uacTHHX 3&08Y CTAHAAPTHIRLIMH
1les1ecoOCPA3IHO PA3PDACATHBATE OpUI'HHaNbHHEe Dl, Gosnee MpocTHe W
OPHeHTHPOBAHHHE HR ROHKDOTHHE 3ANAUW, TR&K Xak B GOABUWMCTE®
cayuaen Bll He spaserca camouenabn, oGpeMm xXpaHMmoN MRPOpPMALIVH He
CTONb BefMK, & CJAOXHOCTbL NPOTpPaMMHOrQ OO06CIeUSHHA JAXE CpOlHe-
ro GaHka JaHHNX | 6, 7 1 BecbMa 3HauKTenbHA. [IpoGremHoOpHEeHTH PO~
BaHHne Bl nomsuy oOAaUaTh OOHUM BAXHHM CBOACTEBOM ~ CTRHUADTHHM
pHrepdeicoM, UTO O0GCNEUNT BOIMOKHOCTL ¥X CTHKOBKA WM BKADUE-
HHA B GoabmMe OaMxu A&HHHX. [IporpamMMH KOMTPOJIA H&HHEX OCA3aHH
YUYXTHBATE TOT Q&KT, YTO &ATOPHTM KOHTPOJA OOWUHO dopManuayeTcA
H 3aKINHBRETCA B KauecTrBe chnpasouMold uudopmauus. B npocrefinem
BADHAHTE ©TC MOXeT GHTE ITPOBBDK& BOJHMUMH HA IIPHHAIISKHOCTDL HEKO-

TOPLM DHANA3OHAM.

I1.6. [loHaTHe CTATHCTHYECKOR MMMTRLMM K&K BHla

MOLeNVPOBRHUA

CnefiyeT onpesenuTh NOHMATHE CTATHCTHYeCKROfl mmuranmu, llox
cTraTHeTHUecKOR MMHTaiMeR Cyinem B fajbHefimeM MOHHMATL MMHMTALMOH-
Hoe MONONMPOBAHME, KOTOPOE OTBEUAET DALY OCHOBHMX TpeGoRaHMR M
noAoxeHuH Teopur MMATAUMK [<, 31 , HO NPU ROTOpPOM BMECTO (yHK-
UHOHSABHHX IABUCUMOCTOR HCHONB3YNTCR ROAHUSCTBEOHHHS CTATHCTH-
UeCkue OUGHKH fpoliecccB B o0nexTe MOLEIUDOBAMMSE Ha yYypPOBHE BIAKU-
MO e/iICTBUA IMOACUCTEM U DNIEMEHTOB B CTPYKTYPHO#f cxeme 0GpexTa
MOXENUPOBAHKA .

UTMeTHM DRI BAXRHHX U&PT CTATHCTUUECRON MMATAINMM, ROTOPHE
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HOOOXOAKMO YUYMTHBRTL, Bo-nepsux, mlol# crarHcTHusckuM merc. AR-
AReTCA [OCTATOUMO TPYOuUM NPU OleHKe NPUUMHHO-CASLCTRAHHHX CBA-
el B oOnexTe. ONHaKO 378Ck H&NO NOMHATH, UTO Ta&KOH nNpegvaph-
TeNbHull 9Tan MOLeAWDOBaHMA HeoOXOAWM, ocolenHo npu caalolt uay-
YeHHOCTH OOBRBKTOB MCCASLOBaHMA, (YHKLMOHRNEHHX CBASER UX KOMIO-
HOHTOB. BO-BTOpHX, U3IBOCTHO, WTO AROLE CTATHCTHUECKHE MOTOLH
JapT Npd NPOTHO38 pacmUpAnuMicA HOBepPHTeNbHWA WHTepBaJ, UTO,
eCTOCTBEHHO, HaKlaWBaeT pPAll ON'paHHUUEHWR Ha OGN&CTH MCNCALIO-
BAHUR DE3YJLTATOB T&XOI'0 AHANK3A. [Ipr CTRTUCTUUECKOR WMUTRIMU
MMEeTCA BOSMOKHOCTbH YUYecTh RanHyw ocofeHHoCTh nepstopom xoMOu-
HRUMR HHTEDPBRRNIOE BAPbUPOE&AHMA OCHOBHHX GaKTOpPB. B-Tpernix,
CTATUCTUUECKaA WMUTRUMA IO3ENAET MOAGAMDOBATL KAUECTBOHHHE K3~
MeHeHUA B CUCTeM® W nojofttu x GopMmyanpokxe QyHKUMOHRIALHOR MONeNH.
Hunrauuonsne NpOorpaMME UCIIONL3YOT ycpeaHeHHH® CTATHCTHUeCKUe
OUSHKU, & He TOYHHEe 3aBHCHMOCTH. OTO NOSBONAST Yalle RCerd BLe~
AATL NO pe3yRbTaTad MOLEAUDORAHUA He UUCHNeHHU® IHAUSHUA, & 00-
nacTd 3uaueHul faxropon (“noporu™), npM KOTOPHX MOKHO OXMAATH
KaUeCTBOHHHE MAMSHEHUH B (YHKIUMOHWDPOBAHMK CHCTeMH. B-ueTseprThXx,
pa3paloTka CHOLMANEHNX NpPOTpaMM CTATHCTIAUeCKOR uMMTAUMU, Casu-
PYDUKXCA Ha CTAMARPTHHX CTATHCTUUYACKHX Meronax (cM. Hﬂﬁp.[}, 4U,
NO3BONAET [IPK COXPAHEHHW UPUHATHX B paCoTe NPUKUKIOE UBTOMRTH-
SRLHH UMHTRUHOHHODO MOLGAMDCOBAHUA NOJOATH K DeaNU3aliud 2JIOMEHTNE
RBTOMATUIRIMY Kak Befenus B, Tax 4 camoro MofenvpoBauns, As-
TOMATHIALMA MOJSAHDOBRMMA TpeSyeT CTRHIAPTHON MaTemaTHueckoh
CXeMu, Jexanel B OCHOB® OIMCAHUA BJIeMEHTE CTPYKTYPUPOBAHHOR cxe-
Mu. PaapabaTuBaeMmult MeTON CTATHCTUUGCKON MMHTQLUK YUMTHEAST ITO
TpeOoBaHKE HR YPOBHe IIPOBOJGHHA UMMTRUMOHHOIO BJKCIEPUMEHTA M

PeHODRLIY HUMUTALUOMHONR IIpOTDAMMLL,
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llpouiece craTHcTHYecKOR MMuTalM¥ BOCCO3gaeT Ha SEM ofmecsc-
TOMHYY CPOIHOCTATHCTHUECKYD CHTYyRIMID, H, Kak apSoft momxon K
HMUTALMOHMOMY MOJNSAWDOBRHHI, NpelloAaraeT NpoBeleHHe cepuil Ma-
WWHHEX OKCIIOPUMBHTOB JJIR DRBHNX BHEUHKWX M BHYTPEHHMX YCAOBHH
FYHRUMOHHMDOBAHMA OOBOKTA WOIeIHpOBAHKA. B nepBoM npubanumeHuy
a0%H0 cra3aTh (cM. pre T.4) uTo BCA NPOrpaMMHO® QBeCreusHHe
OONATCA Ba yipapisoupe ~oCCTBPHHO UMHTALUMONHHG W CepPBHWCHHE Ipyli~
N OporpavM, IJTC BAWHO NV ONMCAHWK CTPYKTYPH QJITOPHTMHUYECKOIO

AfsctieuaHUA TOMINSKCR TTOIDEMM CTATHCTHUGCKON MMMTALMH,

T.7. CrpyRTYDR QA0LS"MUUHECKOTC ofecneyeHun

CTATHATUUSC KO (H8JIU38 U MONEAKDOBAHUSA

ANTOPUTME ynpapagouxx Mmonyaeit (6iox 1 puc. 1.D) peanusypr
SHELRLHIO MOJ8NH J&HHOR KOHPUIypauvu Ha ocHOBe MODPHOJIOTMULCKOIO
TMCRHUR CUCTeMH (YHMIULIMDOBAHHHE CTPYKTYpHue cxemu) 2-4 ,nas-
AL YOT KCNOAb30BAHHE AJHXR YNPABAEHUA 3all&HMAMM OlEpaUMOHHOR CcHC-
“aMp, ollpenenawT GOpME NPEJACTABJGHUA DAZNMUYHHX JNAHHHX 418 paloTH

AMATAUHOHHEX TpOorpaMm H T.0. AJropuTMu 2, 3 ¥ 4 CJAOKOB CXeMH
JUC. .. I OCHOBHOM DeANNBYOT NPHHUMNURKNbHYD TEXHONOIWN FOPMHDOB&~
HHA ¥ DelleHHA Oa3 I&HHuX [€, 7] . Anroput™u 5 Gnoka nompoGHO M3-
J0KeHH B JIUTEDaType [ 3,4,6,7 i]..ﬁHPGpHTMH cackop I, ©, 7 B
JOCTATOUYHON CTeNeHM OpPHI'MHANLHH, [O3TOMY HINMOCTP&UMH HR& NpHAMepax
ITHX THIIOB BJITODHTMOB GyleT NOCRAUeHO gatsHelwse usnoxeanve (an—
rUpUTME CaioKa 8 MOTYT OHTb AST2IM30BaHL LIOK& B OCHOBHCM JIMIIB

1A wCHKpeTHON sajleuy W cOpeKkTa, ofgHakn B 0wed cxems ux Heol-

XOIMMC VUMTHBATH) .
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llpuBonyMue nNp¥Mepw RJITOPHTMOBR LOJAKHH HOCHTH ROCTATOUHYD
CTeleHb OOMHOCTH, TAK KaK MajoxeHWe nonpoOHHX ONOK-CXeM HR JLAHHOM
YPOBH® OMMCAHUA KAIOPHTMUYSCKOI'O OOecreUeHUA NPHBONO OW JAHUb K
HeMOMEepHOMY YBeNHUeHUN ofbema (€3 KaueCTBEHHOr0 BHUIDWEA B HH-

¢OPMaTHRHOCTH,

1.8. Anroput™ yrnpapigouero Modyid

llar I. Hacrpollra nporpamMHora KOMNIEKCA (3&[$eTCR Mo OGHaHKY
ONMUCRHKA) , B KOT JCH YKA3LBABTCA YHUCIO H THM [OACHCTIM
4 2JEMBHTOB B 2C TRETCTBUX ¢ MOPEOROTUYECKUM ONUCAHU-
M, _@KXe 33JNANTTH (RAPAKTEPUCTHKH 3aRaUX HCCNefoBa-
HAA “ULBHTR LHALL¥MeD, 3PEeMA MOLEAMPOBAHNA, CTElloHDL
rpefyemMct THURSC T1 TPOTHO3a A T.T.).

~al 2. ABTOMaTWu=CKO® | "MMpOBaHNHE A3HKCM YNPRBJIEHHA 3ala-
HUAMH nakeTs *pefoBaHUA Ma onpenesieHue M paciipenene-—
HU® PA3JHUHEX THIOB HAMATH ON&PAUYOHHOR CHCTeMH IR J&aH-
HOPO MOBENbHOTO HCcAefoBaHWA. LOPMHPOBRAHHE TAKOIO (i@~
XeTa MOXET OCYIeCTBHTECA C MOMOULY 0a3W ARHHHX CHM-
BOJIBHEX KOHCTRHT.

llar 3. Byecenne® KOHKPOTHLX JR/HHHX B paloune daiiu.

tlar 4. RopMUpPOBAHUES MO MCXONHOMY ONUCRKRHMWD CTPYKRTYDH HMMTA-
LIMOHHONR nporpammu, HoAyueHue ¥ (POBOLK& TAOMHIH Ha-
JMIUA CI'@HeDUPOBAHHHX MMeH HeoOxomoumux mouyneh.

liar 5. llpopepka Haavuua JakTHUOCKKX NapameTpos ¥ ¢aiioB HaH-
HHX B Gane JNaHHMHX O/MA CHUCKE MMeH CI'eHepUPOBRHHHX MO-
gyneit. €OPMUDOBRHUE 3&np0Cca HE JONOJMHeHWe OaSH J/HHNX
¥ paspsleHye CChUIOK Ha uHieHa Tpedyemux Molyded W Ha-

GOPOR H&HITHX .
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lar €&, OfMen ¢ Oasof RaHHuX W 3anojHeHue obux obsacTel
naMATH. HOHTPOAL # NeuaTh HCXONHOPO M OOLEKTHOIO
Moaynelt cosgasHOM MMMTAUUOHHOR NpPQI'PaMMH .

War 7, lepenaua yrpapiedua MOAYAN CT&THCTHUeCcKRON MMUTaLUU.
[lpopefiaHKe UMHTAUMOHHOPO IKCIAPUMEHTA.

llar 8., PaGora Moayna aHanusa pPesysibTaTob.

liar 9. OOmaa neuars ¥ of8HOBIeHKHe 0a3H NAHHWX Pe3yAbTAaTAMY
AMUTALMK, 3ajaHde B OURJIOIOBROHM pexuMe YIpaBARVIeMY
MOLYAD yCaoBHA mpononxeHra palorw (Torpa nepexon K
mary 2) WM NpPEpPHBAHUA 38JaHUA.

llar IO, 3axpurve HaGOPOB BaHHWX, BHeceHnue uHPOPMalW4 B Cnpa-
BOUHKKE BeleHUA Gadn faHHWX. JeBepueHus palor.

1.9, AaropuTM onHoro ua mofyniell cneluaibHON CTRTHCETHKY
(pacueT KOMMAEKCHODC BIURHUA HAXTOPOB)

llar I. Beog HcxonHOR MaTpuUW M npeacTaBieHle B BMIe, Tpe-
CyemoM RAR pacuerta.

liar 2. Pacuer mMarputiy KoadduuyeHTOR NapHoft K yacTHOR KOp-
poAgUKH, & TAKX® KOIPPHUMeHTOB JocToBSpHOCTH CThOIeH-
TR,

lar 3. Pacuer xoodduumeHTOR MHOXGCTREHHOR KOppeafAlMU, JeTep-
MUHALMU, perpeccun, gucnepcui# ¥ ppyro#f craHzaprHoft
CTRTHCTHRH,

Uar 4, Monyuenus anayeHd#t "noporos” ¢ nomoubn CrneyUanbHOM]
npoueAypH LA Kaxgoro MccienyemMoro gaxropa.

liar 5. llonyyenns penyimpopaHHOR MATpPUIH U3 BXOQHON MaTPHI
HalapieHUR LIS pacusTA MO foporaM 3HaueHul xoadduiMeH-
TOB YASNbHOI'O BAHAHUA AAHHOI'O PARTOPA H& JMCIIEPCHD

GYHKUUY OTHIANKA .
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ar €. [epecuyer HeOOXOZUMHX BCMOMOI'ATEJNLMHX BeRAWUUH LAN
PeAYLUPORRHHOR MaTDWLIM.

llar 7. Pacuer xo3IuiMeHTOR YRONALHOIO BAMAMHA JAKTCPOB AN
"noporop™ naHworo gaxropa.

llar 8. Ecan pacueT npouaseleH ansa BceX (aKTOpoB, TO NevaTh
M rnepexoln k wmary 9, uHave g mary O.

ilar 9, llonoaHenue OGa3n AaHHHX, Nepefaus YNPRBIEHUA I'OJOBHO-

MY MOBYJID.

1.I0., AnropuTM crarHcTHUecKoN MMHTALMM

Hak nofas Mogesb eCTh yNpOomeHHO® NpefCTABNeHWS CULOKTA HC-
CAGLOBRAHUN, TAK W JA0G0NH MOoneanpyoumit anropuTM ecTh yrpomeMHoe
NpsnCTaBiienue Bcefl CAOXHON COBORYIMOCTH TIpUijeCcCoB $yHRUMOHADD-
paHvsi, CreneHb ynpousHus X ee NONYCTHMHS JIDpeliein ONpefenrmoTcs
aanauell, KOTOpY©L NPU3PaH pPemaTh K&koh-nubo MeTOn MOZGNKPOBRAHWA.
[loMuMO CTRTHCTAUECKUX OrpaHuueHu#t (HOMOCPEHCTBEHHO CTATHCTHUBC-
KOPO GHMQUIN3A) B RaHHOM CiAyuae DpefcTaBAfETCA leinecoolpa’HuM
M@3BATbL DAL TAKUX ynpouleHKH, copepxamuXcA B tnpenasrseMoM aAro-
PUTM® CTRTUCTHUECKOR MMmuTaLuM, Bo-neprux, npepnoiaraerTca, UTO
PeaKUIMA MOJLENBLHOU CHCTOMH HA CXOJHH® BO3MYIEHHA B CJIyuae, OCHM
SOCTOAHHE CUCTOMH ¥ IPSJAHCTOPHA €€ DA3BUTHA CXOJNHH C HallnieHH-
AMH B HaType, Tawxe oaMHaxopa. Bo-BTOpHX, XONHUeCTBEHHLE KH3Me-
HeHVA $yHKLUMKH oTiianka (miw ee pucnepcyud) NpONOPLMOHANBHE BECaM
kOO{FHIIMEHTOB YANbHOrO BAMAHMA $aKkTOpoB (eCcTecTBeHHO, B MHTEp-
BaNaX 3HaueHull PakTOpPOB, HMEOWKXCA B HATYPHHX M3MepeHuax). B-
TPOTHEHX, OUEBUIHO AONYCTHTH NDU CPABHEHUH NBYX COCTOAHUR OGHeK~
T&, UYTO KOJAMUECTBEHHHE® DRCXO®IEHUH, COMAMOpUMHE ¢ omuOKof HaTyp-

HOPO HaCAmOeHHg WM H3IMEDEHHA, HE3HAUUME.
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AnropuTmu TpencTaBAAKT coOoff JOrMuecKyw [OCAEOBATEALHOCTD
peficreuit, nMpu TOUHOM BRNOAHEHKW KOTOPORA MOKHO peliMTbhb NoCTaBISH-
Hy® 3alauy usyueH.isd ofnerra. LJA MMMUTALMOHHOT'O MOLSAWDPOBAHMA, B
oco0eHHoCTH B "HIpOBUX" 3aM4auaxX, XapPakTepHO MCIoAb3oBsHke B 0C-
HOBE aNlODUTMOB SBPUCTHUECKMX nNpouelyp. Tarue alropuTwvu HOCAT
HA3BAHME JIOTHKO-IBPUCTUUECKUX AJTOPUTMOB. [IpUBOIUMMHIA HURE aNrOpHUTM
OTHOCHUTCA K 9TOMY THIIY.
ar I. dopmupoBaHyue BEKTOPA COCTOAHUA MMUTHDPYEMOTO HOMIIOHEH-
Ta CHCTeMH Ha ocHOoBe MOopdoJOPUUYSCROI) OUMCAHWA NG MaT-
puue coctoauus (Y) cucremu. 3aHeceHWe BO ECOOMOPATEldb~
Hul Jalln Tpefyemux RAaA paGoTH CTPOK MATDHIIN KOHEUHBX
npvpanetni.
lilar 2. JanaHue BO3MYyWEHMA B CUCTeMe ¥ pacueT BEKTOpa BXOA-
HWX CUTHANOB B MMHUTUpyBMuY xounoHeHT (uMcno xoopmMHAT
paBHO uicny BoafeficTeyomux ¢aKTOpOB Ha JaHHHK MoneNnb-
HHI MOM@HT),

llar 3. Posurpum fuxcupoeaHHux sHayenuit orkaoHeHuft no X (dak-
TOPH) C NOMONbI 3ajaBaeMuXx NAOTHOCTeR pacnpeneleHusd.
Pacuer MaTpULN OTHOCUTENBHWX OTKIOHEeHMHA no X M cosfa-
HH@ BcrnoMorarenbHoro faftna gna aHanK3a CXONCTBA MO-
ReNbHOIO COCTOAHHA KOMIIOHOHTA H HA&HHWX HATYpPHODQ BKC-
nepUMeHTa .

llar 4, Buop BCex komGuHALUMP OoTKAOHEHMHM no X, NAR KOTOPHX

HATYPHHI M MOnenbHNA pesSyAbTaTR MOXHO NPUHATH CXOUHBMH,

llar 5., Peanusanya npoueRypd aHanv3a WISHTHUHOCTH BEKTOpA MO-
AENBHOT'O W HATYpHOI'O cocToAHu#l ¥ peakuM$h cucremu. Ec-
T4 OCHapyXEHH KO EHTHYHHE BEXTO{<4, TO Iepexol Ha mar

JO, uHaue Ha mar 6,



llar 6.

Ular 7.

lllar 8.

liar 9.
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AHQJIN3 DACXOXMAEHWA MONENBHOI'0 BEKTOpPa COCTOHHHA 4
MaATPUUN, CO3LaHHORA Mo NaHHHM HATYpHOT'O HalilnneHHd.
QOpMUDPOBAHME MACCHBA FHOEKCOB IJIA KOOPAMHAT, II0 KO-
TOPUM PACXOXIEHHA 3HAUNTElbHH,

[lo maccuBy HHNEKCOB pacxoxgeHul OpraHm3auMa LUMKIA
nna paloiTe NpolelypH KOPPeKUMH. dra npouenypa No
TyHKIUY IR Ko3ddunueHTa YUEeNBHOI'O BJIMAHUA JN&HHOTQ
daKrTOlLA B 38BUCHUMOCTH OT 3HaueHHl daxTopa pacCyUThH-
BaeT UMCNeHHOoe J3HaUeHWE BEeNWUNHE ROPPEeKUMM INCNepeHy
J. Taxofl pacueT NpPOU3POAUTCA C YyUECTOM MMEDUUXCA KOM-
SuHAUMR orwaoueunit BozpefierTeyoumx GaArRTOPOB B MATDH~
e HATYDPHHX HalmogeHult ¥ uucheHHux aHaueHuit roaddu-
LHEHTOB YNEeNbHOI'0 BAMAHWA J&HHOIO hakTopa B onpene-~
JeHHRX cnenyanbHOl npouenypolt obractax 3HaueHM# arTo-
ro koagduuyeHTa N0 peanmlalMAM LJA BApPUHAUMHK DPa3IMUHEX
faxKTopoB.

Ecau ornMuyMe BeKTOpa COCTOAHMA MOLEAHpYyeMofl CHCTeMul
BHAUKMMO N0 HECKOJNbKMM PaxTopaM OJAHOBPEMEHHO, TO Oll-
peneaaptTcA obnacTy Koa(dMUMEHTOB YIENBHOT'O BJAWRHUA
AAfA coOTBeTCTBYyLMeA KoMOMHAIMKH OTKIOMeHHA daKkTOopoB.
3aTeM peaausyeTcs lpoluelypa POSHIpHua FUKCUPOBaHHHX
sHaueHuli KooddUUMEHTOR YIEAbHOI'C BAKAHUA ( cpenHux
N nojayueHKHX o6nacrel 3HaueHui), 1 BHOBb &HANW3HpPY-
eTCH BClnOMOraTelbHasd MATPHUA HA CXOLCTBO KoMmOMHauuh
BEXTopa cocroaunii. Janee B ciyuae cxopcrsa npouenypa
eHaJOMKUHA mary 7, MHave mar 8 noBTOPAETCR CHOBRA.
Honyuernwe Taxum ofpas3om 3nayerua cTpok Ars ¥ ¥ X
nobanignTes K 3HAUCHUAM MCX0nHoW MaTpuluw M NPOM3BO~

JATCA TWATeAbHHA aHaNIna HCBOR Marpuud Ha LOCTOBEpPHOCTH
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IporHo3a. Ecau LOCTOBepHOCTH fofTREpKAaeTcd, TO
nepexos ¥ wary I, uHaue x wary 3.
War I0. [locre OKCHUAHMA MMHUTRLIMH NO CO3JIAHHOR maTpHle pac-
CUNTHBRTCA 00NACTR afCOoNMOTHOTO BNUAHUA KAROTO-JK-
60 darTopa M aHAIU UPYeTCA COOTBETCTBME HMENnMCH
OYHKUAOHANbHEM 38BACAMOCTAM (8JRKBATHOCTE NPOBEJAEH~
HoM CTATHCTHUECKON wvuTauur) ., Ecin ALEKBATHOGTD KO-
AVYECTBEHHAA U KauecTBeHHad IIDATBeprgaeTca, TO ONpe-
NeNAnTCA BO3IMOXHLIE MHOBHE (YHKUMOHAJIbHHE 38BHCHMOCTH
10 aGCoNOTHEM 051aCTaAM BAWAHUA OTAEIRHEX (aKTNDOR
Ha FYHKIIUHM OTKINKA.
ilar 11, TMonondenus Gasy JAHHMX pPel3yXbTATAMH UMHUTalLMU, YHUU-
TOXEHUE BCHOMOrarTelbHrx HaGopos. llepefaua ynparieHus
BH3HBakeMy Moayan, lleuars.
Hrak, upejpcrTaBnexHHoe anropuTMMuyeckoe ofecredeHue MporpamMmi—
I'o KoMIOAeKca CTATHCTHUECKOH MMUTALIMK OXBATHB4AeT BCE 3Talld MoLelb-
HOFO HCCAeAOBaHUA OOpexTa CTaHZapTHIauMK OT BBOJa ¥ npeolpa’ona~
HUA MCXOIHBIX JaHHHX, (OpMATU3YeMHX CnelysasbHuMM OnaHxemH, JO Ke-
YeCTREHHOTO aHAMU3a pel3yabTaToB MMHUTALMOHHOI'O 3KCnepuMeHTa. Nz~
NOREHHHE BHle THIIOBHE SJI'OPUTMH SBAANTCA Xopomed uimocTpauuel

MHOTOBTAITHOA cTarTHeTHUeckot mvuraimu.

2. ABTOMATV3WPOBAHHWE CUCTEMH CLIEHKH
TEXHHYECKHOIO CCBEPUEHCTDBA

2.1, MocraHoBka 3aflauM CO3NAHHA KOHKPETHHX &BTOMSTHBUDO~

BE&HHHX IIPOTPaMMHLHIX CUCTeMm

Jafiaya aBTOMATHIALMY BKCNEDPTH3H LOJXHA pellaThCA MOITAlHO,
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[IpHYEM Ha KaxioM 3Tale BKCIepT AONKeH nojayuaTb OOMbLIHE BO3MOK-
HOCTH JIA OpoBefeHUda KaueCcTBeHHOM OlLieHKW TEeXHHUEeCKOro COoBepueH-
crea HII ¥ nepenaparh OBM uacTh pyTHHHHX OnepalMfl IlpoLiecca BKC-
neprusn. CnenyeT BHOEANTh ClielyvilMé OCHOBHHE 3TAlN ABTOMATH3A-
UMK 38084 PKCIEPTHUIM.

I-uft sran. Paspalorka ¥ BHegpenue CaHKOB JAaHHHX O TexHAYeC-
KOM COBepmeHCTBe Npoaykiuu, Ha 3ToM BTarne BHABAADTCA TpeOOBAHUA
[loNb30BaTeAA-IKCIIepTa K MHEO pMAUHOHHOMY OOCHyXMB&HKK npoliecca
OlleHKH TexHWueckoro cosepmeHcrsa HIL, onpenenserTcAa nepeueHs BXOMN-
HEX RokyMeHToB (MeTouHMkos #HPOpMaiy), YCTAHABIMBAETCA CTDYKTYDA&
HHGOpMaUUN ¥ epeuyeHb pPeKBH3UTOR. [lpH BHeJLpeHMM TaKUX A&BTOMATH-
3MPOBAHHHX WH(OPMAIMOHHEX CHCTEeM IoJAb30BaTeNb-BKCNepT nojtyuaer
BO3MOXHOCTD ofofwarTb unfgopMaumMo 1o cpoell npenveTHoH oGmac-
T, CPENCTBAMH CHCTEMH ynpaBieHuA Oasamy AaHHHX (A3WK 3ampocos
M Ap.) NONyuYaTb CBENEeHHA 10 CHOpMyAMPOBAHHHM 3&rmpocaM, NPoOBO-
OUTh NpocTyn apufMeTHUeCKRyD U Jorvueckyor o6paloTry HHpopMaLMH,
conepxaliefica B 0ase AaHHMX. B cMcremax Tuna "OGaHk RaHHHEX" HMHPOp-
MaIIMA HE3&BHCHM8 OT MNMPOrpaMMHHX CpPEACTB, M 3T0 CO3[48eT NPeiROoCHI-
KM OJA Iepexola k MNoChedypuyM 3TarnaM apToMaTH3alMi 3aj]au 2Kcnep-
THIH .

2-offt aran. PaspaGorka u dopvupoBanue Gasw MeToiuk oGpaGoT-

KM JlaHHRX, KOTOpaf apiAaeTrcA HaacTpolkolt Han Sasoll naHHLX O Tex-
HHYECKOM COBepWieHCTBe NpoAykuuKM. Ha a3TOoM 3Tane BHABAANTCA OCHOB-
Hule 388Uy 3KCIepTH3H, ONpPEeLeNfAnTCA BOAMOXHLE MeTOIH pelleHHA
3THX 3afau, palpalaTHBapYTCA MporpaMMHHE CpeficTBa, Hapiye BO3IMOX-
HOCTb DKCNEPTY MMOJBIOBATLCA METOIMKAMU 00paboTkM MHPOpMaUMK,

3=-u#i aran. CosfaHre BKCMEPTHHX CUCTEM OLEHKM TEXHUUECKOIO

cosepmeHcTBa HIJ npofiykumu. 3TOT ®Tan He CBA3&H HENoCPeiCTBEHHO

C IBYMA TNpefHiyUUMY ¥ Npennojaraer paspaboTKy OPOTPaMMHOT0 KOMIT-
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nexca, MOAEAHDYRUEID MNOBEJEHHE DKCNepTa NpH pelleHuH sanay OljeH-
KM B KOHKpeTHol npenmerHo# ofnactu, XapaKTepU3yeMmMoro TAKUMH OCO-
GenrocTamK: 1) pemeHHA o6nanapT ACHOCTbHO, BHICOKHM KAUECTLOM M
TPeOyoT MUHUMYMA DECYPCOB; R) pelleHUA HEMANTCA Pe3yALTATOM NpU-
MEeHEHUH CUMBOAMUEBCKUX pacCyXiernil, Casupyninxca Ha SBPUCTHKAX,
3) cucrema cnocofHa aHANMOKPOBATDL M OUBLACHATL CBOM felcTBuA W
sHaHNA; 4) cucrena crnocobHa npuoBperark 0T Noabioarena (akcnep-
T4) HOBHE 3HAHUA ¥ MEHATb B COOTHETCTBHMM ¢ HHMHM CBOE TOBejeHue.
OKCIEPTHAA CHCTEMA COCTOMT M3 CJedyDinX KOMIIOHEHTOB: peuaTend,
Sasn paHHuX, Oas3n 3HaHUM, npuolpereHus 3HAHMA, oObACHEHWMA K Jua~
I0TQBOIO.

B HacTonuee BpEeMA GUEEMOHO, YTC NpU Bolpacrawux ofvsmax ne-
pepalaTtupaemol vudopManuyu W npu noeutieHdu¥ TpeSosaHyll X KauecTBy
pemeHn#t SKCIEPTOB HE Nepswi NAaH BHXOAAT 3&4auy¥ paspaboTK¥ Npo-

PpaMMHEX CHCTEM OL[EHKH TexHuyeckoro copepuencrsa HIA nponyrunu.

2.2. CyuecTpyoure cxeMH OUEHKH TexHHUeCKoIo

copeplieHCTRA

B Hacrosuee BpeMs npuMeHAnTcA caeiyouue OCHOBHHE NOAXOAH K
OlieHKe TEeXHWUYECKOI'0 COREpUEeHCTBA.

B ocHoBy oueHkr TexHnueckoro corepuieHcTsa HIJA npopyxumu xia-~
ReTca cpapHeHWe COBORYINHOCTH fOKa3aresell kayecTBa S8ToR NPOAYKUMM
c coorsercTRypiell CoOBOKynHoCcTbN NMokazarTedeR xauecrsa 6a3oBoro
ofpasua (CoBoKyNnHOCTL 6A3CBHX 3HAUEHHN nokasartenedt).

[lpn olleHKe TeXHUUACKOI'O COoBepmeHCTBA [pUMeHANT anddepeHup -
anbHuft, xoMrulexcHul M cMetiaHHKR MeTOnM.

IuddepeHiipanbHuil MePoll, OCHOBAH HA KCNOAL3OBAHMM BIHHHUHHX
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nokaszarenefl xauecTra NPONyKiMK, I[lpn aTom onpejensanr, LOCTUIHYT
NA ypoBeHb 6a30BOP0 00pasla B UeaoM, (10 KakkM TNoxasaTelsM OH
NOCTHIHYT, Kakue foxasarenn HapOosee CHILHO oTAvuanTca or Oa-

30BNX. [Ipn auddepeHUManbHOM METOLE DPACCUMTHRANT OTHOCUTEJNLHHE

noxasaTeN xKauecTsa NpoLykuuu 1o Gopuyiaam:

- Pth , 1. ‘&T -
20 = U (1)

rae P, - sHaueHue [ -T0 noxasaTeAs KAUECTRA OleHMBaeMoll NMpoIyK-
tun; F§ ~ 3Hauenue ( -ro 6a30BOrO noxazartensg; L - KO-
JdHuecTBO noxalsarelefl kauecTna NPONYKLMU.

[iph pacueTe BHOUPaLT TY gopMyaly, Hp# KoTopoll yBeAuueHHK
OTHOCHTENBHOI'G TIOKA38TENA OTBEYAeT yIyulileHHe KAUEeCTBA NPOLYKLMH.
B ciayuse, KoOIlla YacTk 3HaueHWN OTHOCHUTENBLHHX lokasaTeJsef

Oonbile UNY pabBHa elHHWLe, & YACTE - MeHblie eIUHBUN, IPHMEHANT
KOMIOAEKCHR] MM CMellaHHHA MeTOol OLeHKM TeXHUUEeCKOI'o COBeplleHCT-
ra HIJl nponyxusH.
ROMIIIEKCHHH MeTOos| OLeHKM TexXHWUECKOT's CoOBepileHCTBa OCHQBAH
Ha [pHMeHeHuM O0DOWEHHOro nukasaTeNd KauecTna ApOJYKLHK.
CooluenHn#t nokasarens npegcrapiger cof%ofl GyHKIHMO OT €iUMHUY~
HuX oxasareseft xkauecTsa, OH MoxeT OHTH BhHPaXOH!:

-~ THAABHHM IloKalareleM, OTpaxaxijyM OCHORBHOEe HasHAaueHne I[ipo-

NYKUMH ;
-~ MHTerpaJibHEM INOKal’aTejeM KauecTBa NPOLYKIMH;
~ CPeJlHUM B3BemeHHL: NOKAJIATeJeM,
Horna wmeerca HeoOxopumaa uudupmalya, CrpeneianT IJapHHK [OKa-
3aTelb ¥ YyCTAHABAMBAWT GVHEIMOHAABHYD 38BACHMMOCTDL er'0 T MCXOL-
HHX nokazarenefl,
Cuvemaruunlt MeTon onedkn TexHuueckoro copepweHcrepa HTL nponyx

I CCHOB&H HAa COBMeCTHOoM INDUMEHeHUH elMHVUHHX W KOMIIIeKCHBX
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(rpynmnosux) noxaszatenefl. Cmemauiu#i MeTol NPUMEHANT B CAyYAAX:

- KOTA& COBOKYTIHOCTbL eNMHMUHHX NoxasaTeNell kayecTsa Jocra-
TOYHO OOWMpHA W OudpdepsHiMaNbHult MeTol He AaeT oGol0uapnHX B~
BOJIOB ;

- KOTJa KOMIIeKCHHH IOKasarellb XauecTBa B KOMIUIGKCHOM MeTO~-
e He OTpaxaeT BCe CylleCTBeHHHEe CBORCTBA NPOAYKIMH,

[lpy cMmellaHHOM MeTOLe OLIEHKM BHIIOJHALT Cllelywiie HeRCTBUS:

- YACThb @IMHAYHHX [okas3aTened o0redUMHANT B I'PYNOW M LAA Kax-
IO} IDYRNH OnpenenanT cooTBeTcTByDUMH KoMmunexkcHull (rpynncopoi)
noxasarenb., OrnencHue BaxHuHe [oxkasaTead He OO0beAHHANTCHA B I'pyn-
il ¥ MCNONB3YWTCA B RajbHefueM aHalM3e Kaxk enWHWWHHEe,

- Ha OCHOBO NOJYYEHHOR COBOKYIMHOCTH KOMIREKCHHX W eRHHWUHLIX

rokasaresef OleHMBADT YpOBeHb TexHMueckKoro cosepmWeHcTsa HIJl npo-

RAykuyy nuddepeHIMANBHEM METOROM.

R.3e *SXHOJOIM'MA CO3JAHUA LUANOroBOof CHCTEMH )
X

&BTOMATHIWPOBAHHOI'O0 NPOEKTHUPOBAHKUA METOLWK OLEHKH

Pasnuurne crpareruu pemeHvs 3anauy OueHkV W ofmas cxema pe-
WeHMA NMOAPOGHO paccMorpeHu B paGore [5 1. B HACTOREMX
PeKOMEeHIALMAX A peueHKs 3ajayM nopuueHns ofdexTUBHOCTH DpaloT
0 OUeHK® TEeXHHYECKOI'o COBEpWEHCTB& NMPORYKUWH NpeznaraeTCR Rua-
ROTroBafg CHCTeMa ABTOMATHM3KPOBAHHOI'0 NPOEKTHPOBAHMA METOUUK OLieH-
¥ (CAIIPMO), cocrasHumu uacTAaMM koTOpoll ABAALTCHA METOLH opabor-
Ky uHopmanuu. JanHadg cUCTeMA NO3BONAGT YUMTHBATH AWUHHE ONWT
SKenepra 4 ocHoBaHa Ha HHpopmarmMOHHOR 06a32 naHHENX O Tex-
HUYECKOM COBEpHeHCTBE MPOLYHLMH .

[lpexne Bcero npu paspaGorke CAIIPMO HeoGxONMMO BLLENMTL OC-
HOBHHE ypOBHM Takol cucremu (puc. 2.1 f5]).

Ha nepsoM ypoBHe HaxogATCA OCHOBHHE 3afaui o6paloTkU MHPOP-

XjPaanenu 2.3 u 2.4 nogroTomieHy npe yuactud k. T.H. ML LG pibS
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MallH MpH BKCOepTHsle. OTH  Jajaull IKCNEPTH3H ONpelsiAnTCH HpH
noMowM IKCHNEPTOB, HA OCHOBE SHANM3A PA3NHUHHX PYKOBOAAMMX NOKY-
MEHTOB ¥ ApyIHMMH cliocofaMi.

Ha BTOpOM ypoBHe - sajauy ¢opmanuaopadHo# IoANEpXKM, 03—
BOJMAMME pemaTh OCHOBHHE 3anauu sxcnepruaw HTIH.

Ha Tperbem ypoBHe - KOHKpeTHwe MeTomn (fopvambrhe MOLSNH
peneHNa), peaivM3yDIMe 3a08aud 2-I'0 YPOBHA.

Marpuua BaamMocRR3M 3anay I-ro ¥ 2-ro ypoeHa npejcraBlieHa
Ha pUc. 2.3, MaTpalla B3aMMOCBA3H 3a0ay Z2-I'0 ypOBHA ¥ QOPMANbLHHX
Moneael pemieHna - Ha pHc. 2.2.

Ofmast cxema auanorcsoft nporpaMMH NpuBefeHa Ha puc. 2.4, 9Ke-
nepr Hopuupyer meroluky oueHxr 1Y B xone nuanora ¢ 9BM, paGorasn
HertfocpencreeHHo 3a aucnneeM. Ilpy paspaGorxe puanoropoft nporpam-
M HeoOXOaMMO YUMTHBATE PasANyHul ypPOBeHB NOAT'OTOBKM DKCIEDTOB
M COOTBETCTBEHHO NPERYCMATPHMBATL BO3MOXHOCTH BHBOJA Ha 3JKpaH
pas3sMMuHEX cnpaBox, csepmenHuft, mucrTpyxuuit, oGieruapmmx oCmeHue
aKcnepra ¢ MmammHoft.

EBie no dopmupoBaHMH METOIMAM OUEHKHU IKCNEPT BBOAWMT C IKpaHa
gacnnes wHpopmanuo o6 arrecryemoff mpoiykuu# B Galy HBAHHHX.

B uacTHOM cayuae IKCHEPT MOXET NPOBOAUTL AHANW3 HHPOPMALIMM,
yxe umenmefica B Oa3e JaHHHX. 3JaTeM 9Kclepr onpenenser (M3 MeHD)
TUNOBYD 3afiady oxcnepTuan. (Teeuag Ha Bonpocu IuMaliorosoift nporpam-
MH, BBOOA NapaMeTpu WIN BHOMpasg OUHYy M3 [PENJOXKEHHHX albTEpHATHE,
3KCIepT onpenensger swfop 3afau nognepxk. BuGop dopManbHux voje-
et pemeHWs MOXST OCYNECTBAATLCA TAKXE NP MOMOUM JKCMEpTa HNU
asromaTHueckd. [locne toro, xax 9BM npoaHammanpyer unfopmanmumo 0o

cfopMHpOBEHHOR B Xone nyaiora MeTORMKE, OKCINEDT OlieHYBaeT De3ylib-

TATH aHaIvsa, v, echy pesyabTar erc yLoBJAeTBODAST, MeTOLNKA
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furcHpyeTCcA B OaHKe MATOLUK OLEHKU A8 IaHHOTO JKClepra Y JAHHOTO
BMOA NPOJYKLIMM. B nporvBHoM Cclyuas skcrepT PopMupyeT IpyrI'vhn Mme-
TOLMKY OlleHKW. HonoOHHEE nofixon BupaloTRY CTpaTerny pemeHUA M3
PA3JAYHEX COYETAHUR &NTOPUTMOB W Npolenyp Npeolpa3’obaHuf HaHHHX
nokazad B paloTe Ha NpUMepe peweHVA 3afaud crparudukammun (D1,
CrpykTypa ananorosofl mporpammsa QophMpoBatusg M&TOIMKH OLISHKY
npypejeHa Ha puc. 2.0. liporpamma — MOHMTOD peaiul3yeTcCH HE ASHKE
nporpammupoBanua eeicokoro yposHa ([TA -1, Aswk omiicanua cuenapus
nuanora CYBEJ MHEC),
B 3apauM NporpamMMb-MOHHTOpPA BXOJAMT BBOM K BWBOJ HHpopMaliuy
Ha BKpaHM OUCIHAed, BH30OB GNCKOR o00paloTkd MHDODMAIMM M B KOHIie
3GIUCH B CAHK METOOVK OLleHKU COBOXYMHOCTY Kinueil W apaMerpos,
onpelengumMX CoCTaB M [10CHeLOBATANRHOCTE ON0KOB o0paloTky.
Brogu I, N ~ B8rpysouHbe MOLYAM, DEANAYDUMS DasdiyHhe afi-
FOPVTMH TUNOBLX (OPMANBLHEX MOjielell pamenud. Fasune OJOKY MOTYT
Peas¥30BHRATHCA HAa Pa3HNX A3HKaX Mpor'pammupreanua: ACCEMBIIEPE,
MA-I, ®PTPAHE, Taxoft nopxon npupaer cdcTeMe TMOKOCTH, [O3BO-
naer BkawoyatTbh B CAIIPMO paspaforanHua He3zaBuCUMO MpOIPAMMH PaH-~

KMpPOBaHUA, TPYNNUPIBKA M JIP.

2.4, QopuanpHag MOAeNb BTOMATUIMPOBAHHOM OUEHKY

Ana onucanug mpouecca npoerThposadua B CAIIPMO meTomukyu oueH-
kn HTH ucnoabaywTca TUNOBHE CTPYKTYDPHHE MOLENM. OAESMEHTAMM Ta-
KX Mojienefl ABJAKNTCA NPOEKTHLE NpPoLefypH M oliepauud, IpeicTab-
JeHHHe B Buje Monyiaelt nporpamMHoro ofecneuenva. Hawawlt ua oTux
Monyiefi peamayer parawuHye fopuanbHue Mogend psmenns (puc. 2.1
u o 2.5).

TunoBaa cTpyxTyrHas mMofASNb BKNKUAST MATPHIY CBAZN OJGLEHTOR

M UX XapaKTeLHCTHH FLMI = [i: ><M] ( F = XApaAKT*PUCTHER MOLOY--



o 30

Beon onennpaeMch
unbopMaLIuM B Dl

e g el

—_—— ma —

¥

Onpenesnenne 388~
YH BKCMepTH3H

i

Sa—

) T “1
UllpeneneHue 3ajauu

GopManbHOl NOHLUEepRKY
| (MaTpHLa %’)1

|

[T T N S

Onpenenenre GOPMANDHUX
Mozienell pemeHus
MATpHLE 2)

il el F———— I

!

_i

1

i [ - L

Pewenue {(o6paGorTka Huficop-
Maly no cgopmyanpoBaHHoOM
MeTOoMKe OLEeHKH )

e, iarySeulii - R —

o

I OneHra pesyabrara ]

pelieHna

danuce chopmUpoOB&HHOR
METONWKN OlieHKHM B OaHk
MEeTORNK

Puc. 2.4, OCmas cxeMa MHANOrOBRO# NpOrpaMMi 8&HEIN3S

wudapMain  HIA



31

M—_-__-_——-.-'

[IPOI'PAMMA -MOHHTOP

IF KARYY GOTO BAOK

| caALl Bnrokid SATPYIOUYHHE
1IE kAawhil GO BAOK.. MOLYJH
CAaLL BAoKL
: [Bml{ I]
Ir KANDY N GOTY BACK .
BJOK 2|
| CALL BAOK NV |

1 »

| ¥

L

caLL SAVE I BJIOK !_l

| (coxpareHne copmupopanHof
|  MeTOJMKHK )

Pue. 2.5. Crpykrypa nuanorosoft nporpammu
GopMMpOBaHUMA METOOMKHM OLIEHKH
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nett, M - momyau), rpad cee3u MonyNell CUCTeMH WPOT PAMMHODO
ofecrieuenn &= (M,() , & Taxkke KOAMUECTBEHHY® MOIEAb, MNO3BO-
JNARLY® BHOPATL ONTHUMANBHHI BADHAHT METONUKHM OueHHH-[BJ .

CTpYKTYpHHE CBA3H Mexgy @aemeHTamu I'pade &~ (M) onpene-
JANTCA HA OCHOBe aHaJvM3a BO3MOXHHX nocrenonarTenpHoctTellt PBHIION-
HeHUA MNPOEKTHHX Npouelyp ¥ olepauyil,. B KauecTBe ROAMUECTBEHHOHM
Mope/M nig BHOODA ONTHUMAIABHOK MeTONMKM OLI@HKHM MOoXeT CJIYRKTS,
Halpumep, Tabauna Moxyieit nporpammHoro ofeciieieHys ¥ NpoLeCCop-
HOT') BpeMeHW Ha WX BulloJHeHUe,

oxenepr, paborad ¢ guanoroboll nporpammoft 3a gucnieem, onpe-
nejlAeT XapaKTepUCTHKU HeoOXOoAMMol eMy MeTOolMKy oueHnd. Hexons
H3 BTUX XapaKTepHcTMK 1o marpuue F (M) onpegensercs cocras Beex
Mopyiefl, peanusynuiMx yKasaHHHE IKCIepTOM TpeOoBaHHA. 3arTem no
rpa@y'(;:(VﬁjC) CTPUATCH DasJIMUHLE BAPHAHTH METOAMK, OTJUUHHE
10 COCTABY ¥ NOCAENOBATENbHICTH BRJENEeHHHX Ha OpeNmiylleM 3rtane
mollysneft nporpamMHoro obecrieueHUa, [lo xoawdecrreHHoll Mopean oOn-

penendeTca onrumainbHaa (HanpuMep, C TOUKM 3peHMA OuCTponefCTBHA )

MaTOIIMKA OLIEHKH .

3. MPUHOMIE TOCTPOEHMA CTATUCTUYECKMX LAHHCB
JAHHMX ¥ CTPYKTY! W [IPOTPAMMHOI'O OLECIIEYEHAA

3.1. llocranoBxa 38j8uM CO3JAHHA CTATHCTUYECKHX

0aHKOB J&HHHX

Jng ynpaBiieHMA TEXHUUECKUM COBEpHEeHCTBOM NPOAYKIMK M ero
otleHrN srenepruan HIH rpefyerca mndopmaluua, CoOjepXanaAcCA B
pastux poxymenrax (dyHrimoHpyoupx B cucTeme [occraHizapra

W B OTPACNAX), TAKMX KaK: OTpPACNEBHE KAPTH TEeXHUWYECKOro ypoDHA,

NPOTOKOMH uenurauul, rocyrapCTBEHHWE K QTpaclieRnwe CTAHOADTH,
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TeXHUYECKHe YCNOBUA, NPOMHWNEHHHE KaTAaNod, MeXIyHaponHwe
M HAUHOHaNbqWe cTaHpapTh. Bce aru goxymeHTH pas’olueHH, U 03—
TOMYy LOCTYIl K HaHHWM, COAEDPKALMMCA B HHM ¢, NpPelcTaBAAeT 3IHAUH~
TeXbHHE TPYLHOCTH, & onepaTyBHHR JocTyn BooOUWEe HEeBOBMOEEH.

YrasaHHHe TPYLHOCTH MO3BOJNAET NpecuoaeTh Co3laHue ABTOMATH-
3UPOBAHHNX MHpopMalmoHHux cucreMm (AUC), copepramux HauGonee
BAXHHE  CPOASHUM:

-~ Oubanorpajnyeckue JaHHwe 0 JOKyMeHTe, U3 KOTOPOro B3ATA
ungopMarma (o6o3HaueHue W HaWMeHOBaHMe NOKYMEHTa, NATa peruc-
TPALUHAN ¥ Tof.);

- CuSanorpaduueckue LaHHHe O Npofyxumd (HpennpUATHA HAM
dupMa, cTpaHa, JATH HAUYANA ¥ KOHLA UATPOTOBAGHUA M Toll.):

- daxrorpsfuueckre gaHuue o nponywuuu (3HaUeHUA TOKA3ATE-
aefl xaueCTsa ¥ TEXHWMECKOIO YPOBHA - BaxHelliasa 4yacTb BCEX jaH-
HEX) »

KoBUeHTpalMA RAaHHHX H3 JOKYMEHTOB B OLHOR HAM HECKOJAbKUX
cBA3aHHuX Mexny coGoit AUC nosponfseT OopraHM30BATH ONepaTHBHHA
NOCTYN K HaHHEM OJA YNpaBleHWA TeXHUUECKUM YPOBHEM MPOLYKLMM.
Peannzaima uufopuanuonHoro ofecrieyeHust pabor 3kcnepTusn HIJ
COCTOUT ¥3 IBYX HanpasneHuil pasdor:

- MHPOPMANMOHHOTO OOCAYAMBAHMA DKCISpPTOBR JaHHEMM M3 MHOOD-
MAlIMOHHOR CHCTEMH;

-~ MCIONb3oBaHKe JaHHHX MHpopMalmMoHHOR cuCcTeMbl LA padoTH
NaKeToB IPHKASAKHX MpPOrpaMM, OCYUeCTBIADEMX HX CTATUCTHUECKYD

00paGoTKy W BWISUY peKoMeHjaluit sxcneprTam.

J.2. By nporpaMMHex CpefcTh

Inn cospanua AUC BO3MOXHO MCnoJb30BAHME NPOIIPaMMHEX CPeSfCTE
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TPeX BHILOB:

- RA3HKOB NPOIrpPaMMKPOBAHMA ,

- CHCTeM ynpaBaeHus Oasam# nawumx (CYBI);

~ A3WKOR MomeaupoBaHus (fM).

llepeull Bun npeanonaraer pas’paborky NPOrpAMM Ha ASHKAX IPO-
rpamuuposaskas (1A -I, ®OPTPAH, ACCEMLIEP u ap.), ocymecrBism-
mMX ONMCAHWE, BBOA M MaHUNYJHDpOBaHME RaHHHMM, HemocTarox ra-
KOro MOAXOMA 3AK/WYAETCH B 3EBHCHMOCTH fIporpaMu Of
DEHHHX, YTO BHSHBAET HEOOXOOMMOCTH WX W3MEHEHMA IPY peopraHu-
saty AUC, ynedenuMe HeKOTOPHX PEKBH3UTOB, J00aBJeHHE HOBHX,
H3MEeHEeHY e ONKCAHWA DPeXBH3IKTOB .

Bropofl BMO NpOorpaMMHiX CpencTB  BrJmoyaer  paspadorTky npo-
rpamM Ha ssHxax, exonmmux B CYBH (omucanua CTPykTYp RAHHHX,
BXORHHX M BHXOZHHX MANWHHO~-OPHEHTHDOBAHHWX (POpPM, MAHHIYAMPOBA~
HHA JAHHEMH), B KOTOPHX ofpafleHMe K JaHHOMY yXe OCYmMeCTBARETCSA
He N0 ajpecy, & NO HMeHM, NPUCBOEHHOMY B ONHCAHWM NaHHuX. [[08-
TOMY NpH H3IMEHEHWH HEeKOTOPWX RAHHHX B nponecce HYHKIMOHMPOBAHKA
CHCTEMH TpOrpaMMu HO MEHAOTCA. JaHMul nonxon AepAseTcA rOpaA3fo
Gonee ruOKKM NO CpaBHEeHMD ¢ NepBuM. [loMMMO IM'MOROCTM M Helamu-
CMMOCTH Mporpadu OT NAHHHX BTOPOR BMO NPOrpaMMHHX CPENCTE NO3~
BOANET 3HAUMTEABHO COXPATHTHL cpoxi paspatorxm AMC aa cwer roro,
aro ASHKM, Bxousmue B cocras CYhI, opueNTMPOB&HK HA onMcaHKe,
o0padorTxy W A0CTYN X JAHHLM, YTO AieNaeT ¥X NPQOXeMHO-OPMEeNTH-
POBAHHHMK A3bIKAMH OUEHb BHCOROTO ypoBHA. [porpammmupopanne Ha

HUX - TpOlleCC FOPASNO MEeHee TpynoeMxknit, desm NPOrpaMMupOBAHHe HA
yHupepcaxbHux Mamkax (1A -I, SOPIPAH, ACCEMBJIEP ¥ np.).
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d.3. llporpaMmHue cpelcrea paclMpeHHs Bo3MoxHocTelt

CYEA

CoanaHue Ha ocHope CYRI aBToMaTU3yMpoBAHHHMX OaHKOB HaHHHX,
asnavmyxcA anpod ANC W copepxamux daxrorpafuueckue HaHHHE O
NpOAYKLUMHM, NO3BOAAET pemnrb nNpobieMy MHGCDMAIMOHHOTO OGCHYRH-
BAHMA noab3onareNelt (skcneproB). OfHAKC aBTOMATM3UpOBaHHas Of-
paGoTKa NAHHRX NAKeTaMM NPUKRISHHHX NporpamMm craTMcTwueckol ol-
paboTKK npencTapigeT HEKOTOPHE TPYLHOCTH, COCTOAWME B TOM, YTO
dopMaT BXOAHHX NAaHHHX HHAMBUOyaNeH 1A Kaxinoro naxkera. llosTomy

OJA DpoBeleHUA CTATHCTHUeCKOH oOpalboTKH HeoOXOIDMMO OCymMecT-
BUTh BHOOpKY HHopMauuM M3 Bl w opraHu’30oBaTh ee BBOJ B HYXHOM
dopmare B [III BpyuHyw. Ilpy yCaOBMM MHOIOPA30BOI'0 pelleHVA 3aj184,
8 TAKEE8 TpeGOoBaHUR ABTOMATHIUPOBAHHON 0CpaGOTKY JaHHHX nogolHoe
NOJOKEHNE HelpHeMIeMo.

Pewexne yxasaHHuX NpolieM CBA3AHO C CO3JAHMEM NDPOIPAMMHBIX
cpeicTB, pactimpanumux BoamoxHocTH CYBI, KoTopuwe Mo3soAAdT pea-
N¥30BATh :

~ opMaTypopanne BHOPAHHHX MAHHHX W3 0asn OJA 3afjay aHaju-
THUeCKOR o0paGoTKM C HCMONL3QBAHUEM NPOTPAMM—OI8IITEpPOB;

~ BBEieHVME UMCJAEHHHX Pe3yiabTaTop BHOODKK U3 6a3u B fnpoMe-
XYTOUHHK MACCHB XpaHeHNs;

~ OpraHuaalyup COIIpPAXEeHUA Mexny nporpaMMaMd BHOODKW JEHHHX
W3 6asw ¥ fporpamMvaM¥ CTATHCTHUecKOoR ofpadorky (BHXOR MpPOrpamM
BHOOPKK mocye o0paloTKM npor'paMMami-afaNnTepaMy HanpasiseTCs
ABTOMATHYECKH Ha BXOL NPOrpaMm 06paGOTKH) ;

- BHOauy MalWHOrpaMM M rpafMKoB, XaPaKTepuUIywlHX CBOIHHE
pesynbraTn aHanuTuueckolt ofpalGorru, Ha AlllY u rpajonocrponrens;

- XpaHeHVe UXCJIeHHHX pPe3yAbTaroB paloTH SHaJUTHUECKHMX Npo-

I'paMM M NporpavM MOAeRMPOBOHUA.
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6ot CYBL npemocTasiserT BO3MOXHOCTH:

~ BOCTYNA K fAAHHHM;

~ 00paloTK# JaHHHX .

BoaMoxHocT#t mopcryna 3 O6paloTKM pasiauuHn y pasHux CYBH, wHo
o0nuHO 06paboTka AaHHWX B HUX OrpPaHHUKWBAETCH HHHOPMALMOHHO=
CRpaBOUHNMK 388auami, Pa3Burasa cTaTHCTHUECKAA 00palboTxa AAHHBX
(arpervpobatue, MojlelMpoBarke) NpennolaraeT HaIUyKMe CTATHCTH-
yeckolt wiau ofuyHofl CYBIA, nonoaHeHHON BOAMOXHOCTAMM CTATHC-
THUECKOR 0O0paloTKU HAHHHX, B KOTOPHX HAPALY C NONCHCTEMEMH Ofil-
CaHMA, BBOJA M BHBOJA AanHNX (MHPODMALMOHHNE 34laWH) NpHCYTCT-
ByeT IOJCHCTEeMA CTaTHCTHYecKOoR O0pabOTRU NAHHHX.

[loncucrema craTucTHYscKol OoCpalboTHM HONXHA BKANUATH.

~ BCE BO3MOXHOCTU 00paboTKM LAMHEX, NDPeRoCTABASEMHE CTATHC-
THUUECKHMH NaKeTaMiu;

- yA0oOHHE cpelncTBa AOCTYNA K BO3MOXKHOCTAM CTATHCTHUECKOH
ofpaGorTkd HaHHuX (B BUAE IMANOrOBHX ABHKOB).

B crardceruueckux naxerax OCHOBHOH yrop RenaicR Ha npotieny-
pu 06paloTkn LAHHNX, ROCTYN K KOTOPHM OCYMECTBAARACH B [AKETHOM
pexiMe, NpU 3ToM BXOAHOH HAGOD AaHHHX HMea xecTkuit dopmuar. B
craricruuecknx CYBI (Gasax paHHHX) IIRBHOS BHUNAHKE

yleaserTca "npyxecTBeHHOMY" uHTeppeiicy NOAbSOBATONA C
Mpoi[eAyPaMH CTATUCTHUSCKON 00paloTKH NPH COXPAHEHHM BCEX BOIMOK-
HoCTelt CTATHCTHUECKUX IAaKeTOB.

[lpotenypu craTvcrTHueckoft oOpaGotky skavuapTca B BHl| pasmuy-
HHMK CHOCOOAMM §

~ BHADUEHHE npolelyp crardcrTuyecKoft oupaloTKU B CTATHCTH-
yeckyn CYEl ¥ coanaHue AAna HUX PUKCHPOBAHHHX KOMAHI M BHYTPEH-
HUX NepexoaHKkes, Bxojauux B crarucrueckyn CYbll, Haumenoe rul-
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kufl criocol, T.K. BIN BRINUEHHA JPYTHX CTaTHCTHUECKMX NAKeTOB
HyxHo nametsars CYDBI;

- BRADYEHHS cTraTHcTHueckux nakeros B brll nmyrem cocrasaeHus
nporpamMM Ha asuke sanpocos CYBH ¢ ykasanuem JopMaToBR BXOJHOIO
Hafopa HNAHHHX CTaTHCTMYeCcKOro lakera. bolnee ruGku#t cnocol, T.X.
noasonger He u3aMeHATh CYBI, a aMlib JONOJHATL €€ HOBHMM Nporpam-
MaMu ;

-~ BKADUEHUE CTaTHCTHYeCKMX nakerop B bul nyrem npejocrapie~
HHA MOAb30BATENN BO3MORHOCTH CaMoMy QOpMHpPOBATH KOMAHIH IAA
ofpaljeHHs K CBoemy naxery,. llonp3oparens faxTHueCckH cam fopMH-
pyeT nepexoiHHMKH, nepenasasa ynpasaaomel nporpamme CYbA nocra-
TOUHYD DA 3TOro WHPoOpMAILIMD MO CLEeHApPUHD JHANOI4.

JralaHHuHe TPU BapHaHTa He HCKIQYaRT IpyrC Apyra, a MOryT
NPUCYTCTBOBATh OLHOBpeMeHHo. Hanpumep, HanGolee pacnpocTpaHeH-
HHe CTATHCTHYECKHe (yHKIMU(CyMMHUDOBRHHE, MOJCYET cpelHero W Ap.)
MOI'YT OHTb ®xectTko BrInYeHH B CYbBL c¢o cpouMmM BnoiHe onpeneneH-
HhMH KOMaHNAMH,., BmeCTe C LMAJOIOBHM A3HKOM AOCTyNA& OHM MOIYT
o0eCneunTh HeoO0XOIUMRA MUHMMYM CTATUCTHUECKNX noTpelHocTel
noab3osarenel. B To me Bpema B QYD MOT'yT BXOAMTRL CHCTEMM
NMOAKJDYEHHA CTATHCTHUECKHX NAaKeToB, o0echeudBapuux CJAOXHYD 06-
paGorky (aHanuTvyeckoe M CTATUCTHUECKOE MOAENUpOBaHHEe, MMUTA-
IMa)., 9TO BKANYEHME MOXET MATH JNG0 Ho BTOPOMY, JAMGO IO TPETh-

BMy Eﬂpﬂ &HTy »
3.4. CTpyKkTypa nporpammHors W uHOOpMAaLHOHHO-
JMHIBHCTHUECKNIO ofecneueHdnd

CTpyrTypa HpOrpeMMHOI'c M MHOO PMAUVOHHO~THHIBUCTHUCCK XTI

c0eclieYennsa CTATHCTHUBCKOr~ OaHKa HAHHWX TNDEJCTABARETCA chlelywvueht:
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llpoenypn RocTyna M neperuHoR 00pabGoTKM
J8HHHX OJA pemeHMs WHPOpMALIHOHHO~CpaBOY-

AaHHaA CTPYyKTypa peaiuayer TperHi BapPHAHT BKAVUEHHA NpoUenyp
B craTHCTHUeckuit 6aHK INAHHHX,

STOT BapHaHT HanCosiee NpelIOUTHTENbHHA, HO OH H caMmuft cIoX-
Huf#t B peanusanuu, MoxHo passubBarh crarucriyeckyp CYBI no aranam:
cHayala BTOPOM BSPUAHT M  nocTeneHHHR Nepexol K TperbheMy.

fI3HK 38NpocoB AoaxeH ONTH eQMHHM QAR MHPopMaiMoHHO-CNpaBoOu-
HOT'O 0OCAYXHBAHMA , CTATHCTHYECKHX DACUSTOB, BKAOYATH
cpelcTBa CO3MaHUA HOBHX KOMAHU ¥ HOBHX QYHKUMRA, & Takme onHCa-
HAR JAHHHX ¥ MBHUNYJNKPOBAHMA NBHHHMA,

BOSNOXHOCTM ONKCAHMA JAHHHX M UX CTPYHTYD, BRADYASMHE B
ASHK 3anpociB, NOJXHH NPeAOCTABARTH WMPOKMA Halop THNOM AAHHHX,
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OnpeiesieHMA KJOUeBHX CJAOB M IpMMeuanvit K I0OOMYy IaHHOMYy, one-
PHpPOBAHHE € MNPOAyMEeHHNMH 3IHAYEHHAMM , 3al8HMEe HHPODMAIMH O Jlo~
CTOBEPHOCTH NAHHHX. MaHMNyARpOBaHHE JaHHLIMH

o0ecneyMpaeT BO3MOXHOCTD !

- AI'per'MpoBaHus ;

~ pasOueHns Ha DOIMHOKECTBA M I'PYNNKPOBAHUA;

-~ o0palboTKM DAHHHX 110 CTATHKe M AMHaMHKe oObexTa;

- MAHUIYJHPOBAHWA BHXOJHHMH TaOAdLIaMH, UTO OI'paHUYEHO B
OCHUHHX CTATHCTHUECKHMX NAaKeTax;

~ AHAAK3BE NPefCTaBHUTEABHOCTH BHOOPOK UAHHHX ;

~ MAHWNYJAUPOBAHUA METAIAHHHMH .

Crarncruyeckar ofpaborxa uMeeT Jefio ¢ TAGAHUAMH, CASHOBA-
TenbHO, CTaThcTHueckue CYDB[ ¥ A3HKM 3anNpOCOB ROJXHH OWTH DElf-
[IMOHHEMW . B KauecTRe A3HKE 3aNpOoCOB MOXHO MCMOAbL3OBATh pPeAlM-~
OHRY©® aJireCpy uiu ee foiMHO%ecTBO. Bean ke (Vb He pendimoHHas,
TO MOT'YT OHTb pas3pafoTaHm UporpaMMmy, MaHunyaupyoive ¢ Hefl Kax C
pensaudoHHoN. Hanpumep, MMenmueca bl Ha JHEC mepapxuueckod CTpyK-
TYPH MOXHO PACCMATPUBATbD KAK peAAUMOHHKNE, B Bhie rabanu. H Taxnm
TAONMAUSM MOKET INPUMEHATBHCA pPEJIAUMOHHOE HCUMUCIeHHe.

LMaIoroBHe A3HKMA SANpoCoB HOAXKHH OCHOBHBATHCH Ha CUCTeme
"MeHO", UTOOH MOXHO OWJO TOJABKO YK&3HWBATb, & He HaOKpATb. Ja-
TPATH 3HEPIHM [10JAb30BATENAA IIPH BSTOM CBOLATCA K MHHMMYMYy, KaK
H uMeao ommMboK. Jlafg CO3JaHMA BHXOIOHux TaCJAML NOJb3OBA&TENbL Bh-
Cupaer U3 Ll NOAMHOXECTRBO DEXBUBWTOBR IMYTEM YKA38HHUA UX B KO-
MaHAaX A3BHKA 3afpoCcoB.

TpeGoranng ®k crarhceTiyeckol CYbMU.

CdopmynupyeM oCHoEHHe TpebopaHug k crardcTrueckoit CYL/,

KOTOpHE ABIAVTCH OCHOP ! CO3I3aHUA CTATHCTHUACKUX OAHKOBR LAHHWX .
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~ BOSMOXHOCTb NPHCBOGHMA KHMEeH, METOK H KOMMEHTAPHEB JaHHLM
B bi;

~ NpoBepKa ROCTOBEPHOCTH HAHHHX M ynpaBlieHde IPOIylieHHbMi
3HAUCHUAMH ;

- CPeACTBA 3&UMTH MaHHHX OT HECAHKLHOHHPOBAHHOI'O JOCTyNA M
BOCCTAHOBNEHUS TNocike c6oeB;

- Ha60op NPOCTHX CTATHCTHYECKHX npouenyp (rucrorpamms, npoc-
e JAHHeRHHe perpeccHH, rpaduxu Ha ALY, BMpeorpammu ® Jp,X0T0-
pHe Bcerig OyIyT MCNOAb30BAHH DASJMYHHMY MOALIOBATENAMH); BO3-
MOKHOCTH HOMOMHHDOBAHMA MX}

~ BO3MOKHOCTH TalyIupOBAHUR MTOTOBHX JAHHEX;

-~ WHTepdeic €O CTATUCTHYOCKUMH MAKETAMU NyTeM CO3JaHMA ApC-
rpaMd HA ASHKE 3anpocop, AM00 NyTeM CO3ASHKA HOBHX KOMaHI, B

AHAaA0oIe,

3.0. Bo3mMoxH&A Ccxema pealNM3alMM MNMpOrpaMM-a1ailTepos

[IporpamMmni~afanrepd ABAADTCA LEHTPAAbHOR YaCTHO OMHCAHHMX
NporpaMMHuX cpeicTs. [locAenoBaTeNbHOCTD QYHKIIMOHHPOBAHMA NPO—
rpaMMHEX CpeiCTB Moxer OuTh NpelioxeHa crenyomas (cw. puc. 3,I);

~ BHIIOJHEHHE NporpaMu BuGOPKH, K3BAEKanUMX Tpelyemue IAHHLS
3 6a3H ¢ pa3MeljeHMeM ¥X B onpefeleHHOM fopMaTe B NPOMEXYTOUHOM
Halope JsakHux Ha MI;

- BHIIOAHEHUE NporpaMM-allalTepOB, UMTADIMX ASHHHE M3 IIpOMexy-
TOYHOro Hatopa AAHHWX M NpeoCpasoBHBALUMX MX K Heolxomumomy ¢Gop-
MarTy; npeolpa’opakHHe JLaHHHE OMElanTCA B NPOMexyTOouHufl Kalop
naHHux Ha MJ1;

~ BHITOAHEHWE [IpoI'paMM CTATHCTHUEeCKOHR o6palorTKH, UWTaDIMX

NaHHHWe U3 NPOMERVTOUHOro Halopa JaHHHX W ofpalarHBapiiUxX MX IO
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onpefefleHHuM aNropHTMaM (Hampumep, CTATHCTHUECKOI'o aHaJxM3a,
HMHTALMOHHOT'0 MOLENMPOBAHHA, ONTHMH3AIHOHHEX 3B,lla'-l)' BHBOJA~
WMM peayabraTH oOpablorxu Ha AUIY ¥ rpajponocrpontens.

S BHIIONHEHNA e BRITONTHEHKE BHIIOJNHE-
nPorpaMm nporpaMm—
BHOODKH B HaTepoB

BRBOJ
peayib-
TATOB

Puc. 3.1.

BunonHeHne yxasaHHHX NPOTPAMMHHX CPELNCTB BO3MORHO K&K IO~
cAeNOBaTENbHO 110 aram 3808HMA, TAK U B ONHOM WAare non ynpapie-
HHeM MOHMTOpa. B nocaeprem ciayuae BO3MOXHA AMaNoroBsan OpraHM3s-—
Mg CyHXUMOHMPOBAHKA NPOrPAMMHOrGC KouMaAekca ¢ lolaydesues ynpab-
JAOIMX napaMeTpoR OT BKCHNEPTA uepe3 aMcaneft ¥ BHCBEUHBAHHOM De-
AyAbTATA BHIIONHEHHA HA OMCIree.

Inpapaavipe napaMeTpH, pacnojarasMhe B 3a4aHMU B CAyuae NaKeT-
HOI'O pex¥Ma. KA¥ [pUHUMAEMHS HeNoCPeSCTBEHHO OT JKCNeprTa uepes
Jucnaeft B cayyae AMAJOroBOro pexuMa, OnpeleliAlT YKasaHHA ChAe-
nyvmero xapaxrepa:

-~ BHA cTarTHCcTHuecKoR o0paboTkyu;

- apoaywima (BKL OKI maw rpynna oasopofHof NpomyKuu#) ;

- xopu noxymenros (IOCT, OCT, T¥, nporokosn Mcawraxuft, xapra
YPOBH#), NMOKA3ATENH KOTOPHX BHOMDADTCA LJIA aHanU3a;

- MHORECTBO DEKBUINTOB, BuOMpaemux ANA o6paborkn (Hanpumep,
0003HAYEHKS U HAWMEHOBAHM® MADKM WIX MOLedW MIJENWA, JaTa peru-
RTpauuu, KXo NoKasaTena, HA3BaAHME NMOKA3ZATENR, WHUCHEHHoe 3IHade~

HHE TOKABATEeNA K LD.).
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[lpegnaraenuil MOAXOH HPENYCMATPHEBAET MHOT'OJITANHYN CHCTEMY
NPOXOKNLEHHA PEeKBM3MTOB, HauWHEA C JOPMMPOBAHMA BXOJHHX MANKH-
Ho-OpUeHTHpoBaHHuX fopu (MOP) u saranuusas npefcTasieHued™ pe-~
3yIbTAaTOB WX OOpaGOTKM B BuAe TAGAMI ¥ rpapuxoB (cM. puc, 3.2):

-~ BxolHne NO®;

- Bil;

~ [pOMEeXyTOUHHA HaGop maHHux I

~ HPOMEXYTOUHHA HAGOP AAHHHX 2;

- AMCTUHT (TaGIuLu, rpadurd).

TS
BXOAHONA
Sl

IpOrpaMMi PO rPaMMbl~ nporpaMel
BHOOpKH agalnTeps agangwuqecnoﬂ
OOPaLOTKH

TpoMexyTod

NPOMERyTou
HUMl HABGOL

Hult HaloL
JaHHEX

AY CTHHD

i

Puac. 3.2.

Bo BxopHux MO® pexpuauTH NpeACTaBieHW B BMIE lOCAEROBATEAL-
HOCTH CTPOK ROKyMeHTa , a B Bl orolpaxesd B CTPYRTYPH-
PUBHHHOM BHLE, olpefeifemMoM CTPykTypok manHux BA. B npomexyrou-
HOM HaGope OaHHWX [ pexBM3MTH MOryT OuTh NpelcTaBleHH B Hedop-
MATHPOBAHHOM M JOCTATOUHO NPOK3BONBHOM BHue (Hanpumep, BAA Ha-
6opa JaHHHX ¢ NochaefoBaTedAbHON opraHnzanmefl nepswe JBa CKMBOJA
KaXLOR 3anKcH MOI'yT COAEPEATH KOA PEeKBM3IWTA, OCTANbBHHE = EIo

aHaHeHHe) .
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B npomexyTouHOoM HaGope MaHHWX < faHHwe NONXHK OWTh npef-
CT&BJIEHH B CTpOI 0 fopMaTHpPOBAHHOM B¥Ne, TpeGyeMoM COOTBETCTBYD-
KM TIAKETOM [ip rpaMM CTaTMcTueckofl »OpaboTku (kax NpPaBUiO, Ha-
Cop paHHux uWMeeT ¢opmar nepdokrapr). JUCTHHD COLEPKUT HAHHHE,
NpOX3BOLGHHE OT HAuaAbHLX DPEKBU3HTUB, B BULE TaOAMU M I'padHKOB.

YyasaHHad CTPYHTYP2 HPOTPAMMHEX CPelCTB, pPeaiusypnlas cra-
TACTHUECKYN 006paloTKy AaHHWX O TeXHWUEeCKNM YPOBHE NpPOILYKLMH,
MOReT OWTb npeptoxeHa AAA bil, wenonesyompx pasiwunue CYBl. Bu-
6op CYLBL cnpspengercs MHOT¥MMM faxr?opamM, B YACTHOCPH: KOHGUIy-
paipell UMeUXCA BHUMCIUTENbHHX cHcTeM (OucTpoueitcraue OBM,
pasMep orepaTuBHON maMaATH), cneluduxolt pemaeMux 3ajau (Hanpu-
Mep, ofbemMoM WHGOPMALIMK, CIORHOCTLO CTPYKTYP A8HHHX), MMEDIHM—
cA onuToM paGoTw. Pexomermaimyu no puGopy CYBL He BxomaT B 38-
jlauv aaHHo# paCoTu.

Pacemorpim B)I3M YRHOCTH peaaysalmy npenioxeHHON CTpYKRTYPH
[IpOrpaMMHHX CLEeBCTB B pamrax kKoHkperHolt CYbBJ, Harnpumep, cHcTeMH
MHEC, sxcnayarupyemoit Bo BHITMHMAILLL

3.6. llpumep peanusauuu Ha koHKperHol CYDBU

lporpaMmbi BHOOPKM MOTYT OLTh peaan3OBaHH:
-~ Ha A3uKe 3anpocoB WHEC,
~ Ha fAa3uke [N\ -1, ACCEMLIEP, @ PTPAH.
fHaux sanpocop MHEC nosposger opraHW3oBaTb U3BJEUEHHE JAH-
HHX M3 0asn M HEeKITopyw MX o0paloTHy nepel 3aHeCeHHeM B Npome-
XyTouHHlt HaGop AaHHuX. [lporpamvma BHOOpKM HA A3LKE 3afp)ICOB MO-

XeT [PUHMMATL YNpPaRJAOOME NapaMeTpu, NepefaBaeMHe, CKaXeM, B

¢opmaTe sHauennsa napamerpa PA RM  oneparopa & XE ({nporpamma
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%REQF’RRHW # (ua4) 43 NocZefOBATENBHOI'O HAGopa MaHHNX (npo-
rpassa fopuarsora urerus $INPWS). finn suBoga o6paBoraniux
AAHHEX B NOCHEROBATONbHHA HAGOP ASHHHX MOHK 38NDOCOR HMEeT Opo~
rpasy FAZ RBPUTS.

JAna peaausauuu nporpamu BuGopkw Ha asuxax [{A -I, ACCEMBJEP,
SOPTPAH moxeT Ourh uenoxnaopad rabarunmit Meroa aocryna (TMI)
HHEC, TMA mcnoapayer nporpaummy nomsoro ofxoma (D) EBl, peann-
SOBAHHYD B BULE 3ArpyaouMoro Mofyus Gubauorexs SASE.SYSLIBwK
JanycraeMyn ®a3 nporpamdn Bebopkk Ha ACCEMBIEPE mocpenctnom
maxpoxoMarau TN TO TPCLHAEX, V wauw INTO TCRCEX V. & HallA -1
u 3OPTPAHE - nocpencreom oneparopa CALL TCRHEX. TMI obaagaer
TeM NPEHMYHECTBOM, WTO NO3BOAMRET HE ONHCWPATH NPOMEXYTOUHHE
BepuMHE Joruveckoft crpyxrypu (G04) BA, Haxopamueca Ha nyTH
HyRHUM TepMUHANbHEM BOPHMHAM. OTO, B YaCTHOCTM, noamoaxer ofec-
neynTh HE3ABHCHMOCTL NPOTPAMM BHOOPKM 0T CTPYXTYPW 0asn JaHHbX.

[porpamma BuGopkn Ha sauxe ACCEMLJIEPA wau [TA -1 woxer memoxs-
30BATH dAeMeHTapHue ofpameHus K Gale naHHux (CMyCK B NOgUMHEH-
Hy® BEPUHHY, NepexoR K BepuMHe T0r'oc xe YpoBHA, NoZpem H& Ooxee
BHCOKMIA YpPOBEeHb; Nepejauy 3HAWEHHA). SJemeHTapHH® CpeACTEa M0-
cryna Ha asnxe ACCEMBIEPA peasvaynrcs nocpeicTBOM MAKPOXOMAHI
ACSA ,ACS, RLONK FLONK JRLEVEL RTNL , ROUTE ,BFR4 ,
a Ha ssuxe MA ~I - nocpencraom monyret ALACSPFM, ALMPLINA
ALNACSP , pacnonomenHux B OuGamorexe BASE.SRCLIR M cogep-
XAUHX ONHCAMHA HeoOXOaMMEX JyHKUMA NEepMolas XOMIMAALMHK H HEXOTO-
PhiX CAYREOHUX NepeMeHHNX.

Buop cpencTs A PealMlaiMM Nporpamvu BROGOPKXM MOXET onpe-
ReAATHCA PALOM DAKTOPOB, B WACTHOCTH:
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- UMENIMMHCA A3HKEMH NpOrPEMMMPOBAHUR LaHHoro papnavra 0C:
~ MHORECTBOM MMEH DEeKBH3HTOB, KOTOpHEe HeolxomnMmo BuOpard M3

gasn;

- TpefoRaHUAMA K OOneMy NMaMATM ¥ BpemMeHn patoTH NporpaMmh
BHOOPXH ;

- CAOXHOCTBHED CTPYKTYDH 0A3H LAHHHX;

- CyUBEeKTHBHEMH COOoOpaxeHWAMM yHoOCTBA NPOrpaAMMMPOBAHHA HA&
TOM WAM MHOM A3HKE.

Peayabrar palorh nporpammu PHOOpDKHM foixeH OWTh JNOMENEH P
NpoMexyTOUHH# Halop HaHHHX, KOTOpDHA MOXeT MMeTh, B UACTHOCTH,
NocAefOBATeNbHYD OpraHMaalmo. [lpakTHieCcKH BO BCEX A3HKAX MMe-
NTCA CPEfCTBA KAK MoCAefoBaTeNbHOI'0 BBROJA, TAK W NOoClAenoBaTelNb-
HOrO BHBOJA. [I[poMexyTouHHN HaGOp JAHHWX, CayxamyuB  BHXOJLHEM
IR nporpamMvi BHOOpPKH, OyneT BXOAHHM JJA NporpaMMu-g8iantepa,
nod3ToMy K §opMaTy HaHHHX B HeM BHCOKHX TpebnsBaHM} He mnpempAB-
JAETCH.

lporpamma-ananrep He ofpamaerca x b, a ocymecTBaser ToAb-
Ko o0pabGoTky AAHHHX, 34roTOBAGHHHWX B NpPOMEXYTouHOoM Halope, H
BHBOJ, pPE3yAbTATOB 06paGoTku B Apyrof npomexyTounwi Hatop (am6o
B TOT Xe caMHli C 3arTnpanuem crapoft mHdopmaimy). PopMar BHXOA-
HhX JO8HHHEX NporpaMMbL~ajanTrepa omnpenengaerca GopMaToM BXOJAHEX
NaHHHX COOTBETCTBYOIEr0 AHAJNMTHUECKOro naxera. AR Kaxnoro na-
Kera, Takum ofpadom, mMoxer OHTbH  CBOS fNporpammMa-ajantep, B
TO BpeMA Kax nporpamma BROUDKH  TONBKO OfIHA .

[locK >ABKY OporpamMma-aianTep ocylecTBifeT JUmb 06paboTKy
DaHHHX Gea gocTyna k fadHdmM b, KoTOpas MOXeT OHTb
LOCTATOYHN CROXHOM (B 28BUCHMMOCTH OT CHAOKHOCTH BXOAHHX (OPMATOB

aHATMTNUECKIT ) NaKera), T0 OAA paspaCoTKM faHHON NPOrpamMME MOXHO
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pexkoMeHposaTh asukn {JA -I, @OPTPAH, AJICJ, nu6o ACCEMEJEPA. Me-

noanaopaHve aswxa s3anpocoB MHEC ensa aM onpapRaHo, NOCKOABKY
BTOT ASHK OPWEHTHPUERSH I'IABHHM 00pasiM Ha JOCTYN K AaHHLM

U Ha He CHAMWLKOM CHAOKHYD MX o0palorky. Tak xe Malo NOjXoNAT A3H-

ku HOBCA u PI, opueHTHpuBaHHHe Ha GOabMoe KORWUECTERO onepauni

BBOJla~BHBOLA W HECHOXKHYD 00paloTKy JAaHHHX.

[locne 3apepilieHns padoTH NporpamMMu-ajanTepa BHXOAHOR HAGOp
DAHHHX, SaNKCH KOTOPOro JANA NakeToB aHaMWTHuUeCKol oOpaloTxm
00uuHo nmMenT dopmar nepdokapT, NoJaeTCA Ha BXOH COOTBOTCTRYOHErs
nakerta, llocie sapepueHua paforu naxera Ha ALY ¥ rpagonocrpor-
relie MOKHO NOJYUUTH MallHHoPpamMu H rpaduxd, colepXaiijie PEeKOMEeH-
LAl BKCIepTaM W XApaKTepuaynilue nojoxeHe led B JAHHOM BuOpaH-
HOM KJaacce Haleaud, Peaynprarn aHaaurHueckolh obpalorTxH npepo-
CTABAADT BO3MOXKHOCTD MHTErpalkibHOW OlleHKM OaHHWX, XpaHumux B bl,
YTO HEBO3BMORHO Np¥ OONYHOM MHPODMALIMOHHOM OO0CAYXMBAHUM HaHHHMH,

CBORCTBEHHOM HHHOPMALIMOHHEM CUCTEMAM,
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