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1. IlosacHuTEILHAS 3aMMHCKA
1.1. Lenp u 3aga4un QUCHUILIAHBI

Henp kypca «Crapmapruzanus B o0nacTH MH(GOPMAIMOHHBIX TEXHOJOTHI» — U3yueHHE
OCHOB CTaHJApPTH3alMU U CepTU(UKALMM, ONPEAEISIEMbIX 3aKOHOJIATEIbCTBOM U OCHOBHBIMU
KOMILJIEKCAMH CTaHIAapTOB, SBISIONIMXCS OCHOBOW co3manHusi uHpopMmanuoHHbix cucreM (UC) u
pa3paboTku nHpopMauroHHbIX TexHosoruil (UT), a Takke MX KOMIOHEHTOB — allapaTHbIX, IPo-
IpaMMHBIX, THPOPMALIMOHHBIX ¥ OPTaHW3allMOHHO-TIPABOBBIX CPEJICTB.

3amauu Kypca:

1. Ilonyyenue 3HaHUI O cTaHAAPTU3ALUU UH(GOPMAITMOHHBIX TEXHOJIOTHUH U UX KOMIIOHEHTOB KakK
0 CHCTEME, a TaK)Ke OCHOBHBIX IMOHATHUM JIAaHHOHN NPEeIMETHON 00J1aCTH.

2. IlomyueHue 3HaHMI O Ha3HAYEHUU CTAHAAPTU3ALUU WH(OPMALIMOHHBIX TEXHOJIOTHUH, LI€JIeOPH-
€HTHPOBAHUH, 3a/1a4aX M (PYHKIUSIX CUCTEMbI CTaHAAPTH3AIMU B 00II[eM KOMIUIEKce padoT 1Mo co-
3JIaHUIO, DKCIUTyaTauuy U pa3BuTuio MC 1 ux KOMIIOHEHTOB.

3. N3yuenne cTpyKTypsl cucTeMbl cranfaptu3anuu MT u X KOMIIOHEHTOB KaKk MEXaHU3Ma pe-
HICHUS 3a/1a4 110 CTaHIapTU3alK, YHUPUKAuu U pa3BuTuio T u MX KOMIOHEHTOB.

4. V3ydyeHue nmpoLeccoB U TEXHOJOTUH perieHus 3a1a4 ctanaaptusanui UT u ux KoMnoHeHToB —
TEXHUYECKUX MPOrPaMMHBIX, HH(OPMALMOHHO-IOKYMEHTAIIMOHHBIX U  OPraHU3allOHHO-
IIPaBOBBIX CPEACTB.

5. OOyueHune TeOpPETUKO-METOJOJOTMUECKUM OCHOBAM CTaHIApTH3alMM MH()OPMAIIMOHHBIX TEX-
HOJIOTMHM ¥ MX KOMIIOHEHT.

1.2. ®opMupyeMble KOMIIETEHIIMH, COOTHECEHHBIE C MNIAHUPYEMBIMU Pe3yJIbTaTaMu 00y4eHUs 10
JUCLUTIIINHE

Komnerennus WNHaukaTopbl KOMIIETEHIUI PesynpTraThl 00yueHus
(xon u HauMe- (Kol ¥ HAMEHOBAHUE)
HOBaHUE)
OIIK-4.1 3Haer OCHOBHbBIE CTaH- | 3HaTh HOPMBI, IpaBHia pPa3pabOTKU
napThl 0QOPMIICHHUS] TEXHUYECKOW | CTAaHAAPTOB M TEXHUYECKOM JOKyMEH-
JOKYMEHTAallUM Ha pa3IMYHbIX | TAllUM B PEUICHUU MPO(eCcCHOHAIBHBIX
OIIK-4 Croco- CTaluAX >KU3HEHHOIO IMKJa WH- | 33J]a4, B YaCTHOCTH, NPOEKTHPOBAHUS
OeH  y4acTBO-

(hopMaIMOHHON CHCTEMBI nc.

BaTb B paszpa-
00TKEe cTaHmap-

MEHTAllMd Ha PA3JIMYHBIX AdTalax
KU3HEHHOTO IMKJIa WH(pOpMaIu-
OHHOI CUCTEMBI

ToB.  HODM M OIlK-4.2 YmMeer mnpUMEHATH | YMETh MPUMEHITh CTaHAAPTHI 0(QOpM-
. a’BI/IJ'I apTaK)Ke CTaHAApTHl OQOPMIICHUS TEXHU- | JCHUS TEXHUYECKOW JTOKYMEHTallud Ha
TEXHI/I‘IJCCKOI\/'I YECKOM JIOKYMEHTAallUd Ha pa3- | pa3IMYHBbIX CTAIUAX XU3HEHHOrO IIHK-
JUYHBIX CTaAMSIX KU3HEHHOTO | Jia MH(POPMAITMOHHOW CHCTEMBI.
JIOKYMEHTAINH, .
N MKIa WHGOPMAIMOHHON CHCTe-
CBSI3aHHOM c
npodeccuo Vbl
HEHLHOﬁ nes OIIK-4.3 Bmageer HaBBIKAMH CO- | BoameTh HaBBIKAMH COCTaBJIEHHUS TeEX-
CTaBJICHUS TEXHUYECKOW JIOKY- | HUYECKONW JOKYMEHTalluu Ha pasiind-
TEJILHOCTBIO

HBIX JTamax >KW3HEHHOro IHKIa WH-
(hopmaImoHHOM CHUCTEMBI.




1.3. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTEIbHOM MPOrpaMMBI.

Huctumuaa b1.0.22 «Cranaaptuzaius B 007acTH HHOOPMAITMOHHBIX TEXHOJOTHIY SIB-
JSETCSl TUCIUTUTMHON 00s13aTeNIbHON "acTh Oiioka b1 ydeOHOro ruiaHa mo HampaBICHHUIO MOJTO-
toBKkU «[Ipuknaanas unpopmarukay, HampaBiieHHOCTh «lIpuknamnas mHpopMaTHKa B T'yMaHU-
TapHoil cdeper. ucnuiumHa peanusyercs Ha Qaxynprere MHpOpManIMOHHBIX cucTeM U 0e3-
omacHOCTH Kadeapoil UHHOPMALIMOHHBIX TEXHOJIOTUH U CUCTEM.

J1Jis1 OCBOCHHMSI TUCITUTUTMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U BIaJICHUs, CHOPMUPOBAHHBIE
B XO0JIe¢ U3YYECHHsI CICAYIOIIUX TUCIUILUIUH U MPOXOXKICHUS MPAKTUKHU: MPOrpaMMUPOBAHUE, UH-
(dbopMaIMoOHHBIE TEXHOJIOTHH, HHPOPMAITMOHHBIE CUCTEMBI, POTPAMMHAsT UHXKCHEPHs, 0a3bl JaH-
HBIX, IPAKTHKA I10 MOJTYYSHHUIO EPBUYHBIX MPOPECCUOHATBHBIX YMEHHUI U HABBIKOB.

B pe3ynbraTe OCBOCHUS NMUCIUIUTHHBI (OPMUPYIOTCS 3HAHUS, YMEHUS M BIIAJCHHS, HE0O-
XOJIUMBIE JUISl U3YyYEHUS CICAYIOIUX JUCHUIUIMH U MPOXOXKACHUS MPAKTUK: YIpPaBIEHUE MPOEK-
TaMU HH()OPMAIIMOHHBIX CUCTEM TYMaHUTApHOU c(hepbl, MPOSKTHBIN MPAKTUKYM B HHPOpMATH3a-
MU TYMaHUTApHOU chepbl, MPOEKTHO-TEXHOJIOTHYECKas MPAKTUKA, IPEIAUILIOMHAs MPAKTHKA.

2. CTpyKTYypa IMCHUILTHHBI
CtpyKTypa TUCIUIUIUHEI 1151 OYHOU (hOpMBI 00yUeHUS
OO6mas Tpy10EMKOCTh AUCHMILTUHBI COCTAaBISIeT 2 3.€., /2 4Yac., B TOM YHUCJIe KOHTAKTHas

paboTta oOydJaromuxcs ¢ mpernoaasareneM 28 4dac., B TOM 4YUCIe JieKnuu 12 Jac., IpakTHIeCKHe
pabotsl 16 yac., camocTositensHas pabota obydaromuxcs 26 yac., KOHTpoib 18 yac.

Bunet yueGHoI paboThI
(B yacax)
No KOHTaKTHAas |
= A
Paznen aucuumimHbl/ TeMbl GE) % 5;5 = § OpMBI TEKYIIErO KOH-
m/ S B|E s 5| TpOIs yCreBaeMocTH,
- § Z 5 % § & | (hopma MpoMeEKyTOUHON
S | 2|28 | S aTTecTaIyu
3| 12858 |S
s lde 8= &
Cemectp 6
Tewma 1. 2 2 4 | 3ammTa oT4yeTa 1mo
CucreMHoOe MpeICcTaBICHUE CTaH- MPaKTHYECKOH paboTe
JapTu3aluy HHOOPMAIIMOHHBIX Ne 1
TEXHOJIOTH.
Tema 2. Meronmoornaeckue oc- 2 2 4 | 3ammra oT4eTa Io
HOBBI CTaHAapTH3AIUU HHPOpMa- MpaKTU4YeCKon paboTe
IMOHHBIX TEXHOJIOTHUH Ne 2
Tewma 3. Haznauenue Cuctemsl 2 2 6 | 3ammra oTyeTa 1Mo
CTaHJapTU3aIMK WH()OPMAIMOH- MPaKTHYECKOM paboTe
HBIX TEXHOJIOTU No 3
Tema 4. Ctpykrypa Cucremsl 2 2 6 | 3ammra oTueTa 1Mo
CTaHJapTH3aUU UHPOPMAIOH- MpaKTU4YeCKon padoTe
HBIX TEXHOJIOTUHI No 4
Tewma 5. Pemienue 3amau ctangap- | 4 4 6 | 3ammra ordera 110
TU3AIUH WH(POPMAIIMOHHBIX TEX- MpaKTUYeCKon paboTe
HOJIOTUI Ne 5
[IpomexxyTouHas arrectamus 18 DK3aMeH 1o OuerTam
BCEI'O 12 16 18 26 72




3. Coaep:xaHue TUCHUILIHHBI

Ne | Hammeno- Conep:xkanue
BaHHe pa3-
aeJia Iuc-

HHUILTHHBI

1. | Temal. 3HaueHue CTaHAapTH3aUUH WH(GOPMALMOHHBIX TEXHOJIOTUH B YJIyd-
Cucremmoe IIEHWU KadecTBa MH(POPMALMOHHBIX TEXHOJIOTUH M MH(POPMALMOHHBIX CH-
HPEACTABIC- | crem. 3akoHOmaTenbcTBO Poccuiickoli ®Denepanuu B 00J1acTH CTaHIApTH3A-
HHC CTAHAAP" | [y v TexHUYECKOTO perynupoBanus. CUCTeMa HOPMATHBHBIX JOKYMEHTOB B
THSAWAI MH= - 5 a 0t nEHQOPMALIMOHHBIX TeXHOIOT T, Onpe/ieieHne NOHATHI CTaHIapTH-
S;iﬁiilflz}_l_ 3anusi, yHU(PUKAIKs, CTaHIapT, TEXHUISCKUI PeriiaMeHT, PyKOBOISIIHIA Ma-
— tepuas. CTaTyc BpEeMEHHBIX HOPMATUBHBIX TOKYMEHTOB. OOBEKTHI cTaHAap-

Th3auMu. Bunel crangapToB. l'ocymapcTBeHHass cuUCTEMa CTaHIApTU3ALUU
Poccuiickoit @enepaunn. denepanbHOE areHTCTBO MO TEXHUYECKOMY pery-
JINPOBAHUI0O U METPOJIOTHUH, 3aHMMAIOILIEECS] BONPOCAMHU CTaHIAPTU3ALMH.
MexayHapoaHble CHCTEMbl CTaHaapTu3auuu. HamuoHalibHble CHCTEMBI
cragmapru3anuu. CranmapTu3anus HHPOPMAIMOHHBIX TEXHOJIOTHHA KaK CH-
crema. Onpenenenue nouatus «Cucrema CTaHAApTH3AUUU HH(DOPMAIMOH-
HBIX TEXHOJIOTHUI.

2. | Tema 2. Me- Metononorus  cTaHAApTH3aUUU  HHPOPMAIIMOHHBIX  TEXHOJIOTUH.
TOHOJIOTHYC- OHpG[[GJIeHI/Ie M XapaKTCpUCTHKA MOHATHA «METOHOJIOTHS CTaHAApTHU3ALN
CKHC OCHOBBI | pdGopMallMOHHBIX TEXHOJOTHI». (OCHOBHBIE KOMIIOHEHTBI METOOJIOTHH
CraniapTa- CTaHIApPTU3AIMU HHPOPMALMOHHLIX TEXHOIOrHA. [IpUHIMIILI CTaHIapTH3A-
3l HH- MK WHGOPMAIMOHHBIX TeXHOJOTUH. JIornka opraHuzanuy CTaHAapTH3AIUN
I?;ghigiz}_l_ WH(POPMAIIMOHHBIX TEXHOJOTUH. THIIONIOTHUS METOJOB B PEIICHUH 3a/1a4
-~ CTaHIapTH3aIMH UHPOPMAIIMOHHBIX TeXHOJOTUi. TUmonorus cpeacTs B pe-

IIEHUY 3aJ1a4 CTaHAapTU3aIMi HHHOPMAITMOHHBIX TEXHOJIOTHH.

3. | Tema3. TpeboBanust k 3ddextBHOCTH CuHcTembl ctanaaptuzauuu UT u ee
Hasnauenne komnoHeHTaM. Ha3znauenue Cuctemsl cranaaptusanuu UT. Pernamentanus
Crcrempt HaszHaueHus: Cucrembl crangaptuzanuu MT. Cranmapr CobiT (Control
cTaniaptd- | Objectives for Information and Related Technologies - 3agaun ynpasiexus
QI HH- JUTsl THQOPMAITMOHHBIX U CMEXHBIX TexHoyiorui). Lleneopuentuposanue Cu-
21(,)1}3; 1\4:;)1{1;1{(())1_{- crembl cranaaptuzanuu UT. Onpenenenue nonstus «lleneopueHtupoBanue
- Cucremsl cranmaptuzammu UT». llenmn Cucremsr crangaptuzanuu UT.

Onpenenenne nonsaTus «uenb Cucremsl cranmaptuzanuun WUT». Tlopsoox
dbopmupoBanus ueneit. «/lepeBo» meneit Cucremsr cranmaptuzanuud WT.
Marpuna ueneid Cucremsl ctangaptuzanuu UT. 3agaun CucteMbl ctanmap-
tnzanuun UT. Onpenenenue mnoHsTus «3anadya CUCTEMBbl CTaHIAPTU3ALNUU
UT». CocraB 3amau Cuctemsl ctangaptuzauuu UT. @ynaknun Cucremsl
cragnaptuzaiuu UT. Onpenenenue nonsitus «pyakuus CUCTEMBbI cTaHIAp-
tnzauuun - UT». HWubopmanmonHo-texHonornueckne ¢GyHKIun Cuctemsl
cragnaptuzanuu UT. Opranuzaimionno-ynpasnendeckue GyHKIUU CHCTEMBI
cragnaptuzaun UT. Cneunanbuble QyHkuuu CucTeMbl CTaHIApPTH3ALUH
UT.

4, | Temad4. OcHoBHbIE yCIIOBUsI (OPMUPOBAHUS CTPYKTYphl CHCTEMBI CTaHIApPTH-
Crpykrypa 3aumu UT. ObGecnieunBaroniasi yacte CTpyKTypbl CHCTEMBI CTaHAApTH3ALUU
Crctempl UT. Onpenenenne nouarus «ObecreunBaronas 4actb CTPyKTYpbl CHUCTEMBI
CTaHNapTH- | cragnaprusanun UTy». UapopManmonHoe obecriedeHre cTpyKTypbl CUCTEMBI
3altiit MH- crangaptuzanuu UT. ba3sl nanueix Cucremsl ctangaptuzanuu UT. Texuu-
S;gﬁgﬁ‘:j_ yeckoe obecmeuenne Cucrembl cranmaptuzanuun  UT. [TporpammHuo-
T MaTtemartnueckoe obecneuenne Cuctemsl ctanaaptusanuu UT. Tlpuknagabie




nporpammbl  Cucrembl ctangaptuzaiuu UT. Tlporpammser hopmupoBaHus
CTaTUCTHUYECKUX OIEHOK JUIst pa3paboTku ctangaptoB UT. Ilaker mpuxian-
Horo ctatuctudeckoro ananmza STADIA. OpranusanuoHHO-TIpaBOBOE 00ec-
neyenue Cucremsl cranaaptuzauuu UT.

OyHKIIMOHATBHAS YacTh CTPYKTypbl Cucrtembl cranaaptusanuu MT.
Omnpenenenue nousatus «OyHKIIMOHAIBHAS 4aCTh CTPYKTYpbl CUCTEMBI CTaH-
naptuzanuu U T». JKusnenusiid muki Cuctemsl ctangaptuzanuu UT. Omnpe-
JICTICHUE TOHATUSL <«OKU3HEHHbIM LMK Cucremsl cranpaptuzamuun UT».
«'OCT P MHCO/MBK 15288. TOCT P MHCO/MDOK 15288-
2005.adopmarnmonnas texnonorusi. Cucremuas umxeHepus. IIporecch
KU3HEHHOr0 IuKia cuctem». CTaguu Kn3HeHHOro uukina Cucremsl CTaH-
napruszanuu UT.

Tema 5. Pe-
LIEHUE 3a1a4
CTaHIIAPTH-
3allMU UH-
(dhopMarmoH-
HBIX TEXHO-
JIOTHH

5.1. Pemenune 3amauy craHgapTU3alMM CHUCTEMHBIX MapaMEeTpOB HH-
(hOopMaITMOHHBIX TEXHOJIOTHA.

CrangapTel U1 HOPMATUBHBIE JOKYMEHTHI, 00ECIECUYUBAIOIINE YIIPaB-
JIEHWEe TIpollecCaMi COOCTBEHHO CTaHIapTHU3allMU, YMPABICHUS MPOEKTaMU
pa3pabotku UT TexHONOruii U UX KOMIOHEHTOB, B TOM YHCJIE Ka4eCTBOM
MIPOIYKIIUH.

Crangaptel UCO cepun 9000, o6ecrieunBaroiye moryueHue BbICOKO-
ro Ka4yecTBa MPOAYKIIMH M YCIYT TPHU MX pa3padOTKe, MPOU3BOJACTBE U IO-
craBke komrnoneHT UT u MC B nienom. Crannaptel cepun MCO, oGecrieuns-
IIMX co3AaHue TeseKkoMMyHHKanuoHHoi monenu OCU — MCO. OcHoBHble
MOHATHS MPOTOKOJ, UHTepdelic, crek. B3aumonelicTBue MpoTOKOJIOB 4epes3
UHTEP(EHCH MPU Mepeaade TaHHBIX MEKIY TyHKTamMu. OCHOBHBIE MPOTOKO-
abl ceti Unteprer HT TP u 239.50, ux npumenenue u cpaBHenue. Haubomnee
MOMYJISIPHBIE CTEKH MPOTOKOJIOB B MPHUKJIATHOM UX MOHMMaHuu. Ha3zHaueHnue
1 (QYHKIIMM CTaHIapTOB cepuu V, o0ecrieunBaromieil B3auMoIeHCTBUE 110 Te-
neOHHBIM KaHaIaM OOIIEero Nojab30BaHusl. [[poTOKOIBI JTIOKaIbHBIX CETEH.

5.2. Pemenue 3amay 1O  CTaHAApTH3AlMK  MHGPOPMAIMOHHO-
JTIOKYMEHTAIMOHHOTO o0ecreueHus: MH(POPMAITMOHHBIX TEXHOJIOTHM.

CrangapTel B 00J1aCTH JOKYMEHTAIIMOHHOTO 00eCTeUeHus YIpaBlIeHNs, B
TOM YHCIIE AIEKTPOHHOTO 0OMeHa okyMmeHnTamu - ['OCT P 52292-2004 u np.

MexrocyaapcTBeHHbIE CTaHIAPThl CHCTEMbl WH(GOPMAIMOHHOM,
o6ubnanoreyHol u m3narenbcko nesrenbHocTH (CUBUJI) kak HopmaTuBHas
ocHOBa (hOpM, METOJOB, CPEACTB U MPOIECCOB HAYYHO-MH(POPMAITMOHHOMN
JESATETLHOCTH, OMOJMOTEYHOTO W peAaKIMOHHO-U3/aTeabckoro aena. Oc-
HOBHBIE 00BEKTHI cTangapTu3anuu cucreMbl CUBU/I: TepMunbl U onpesene-
HUS, TIPEACTaBICHUE JTOKYMEHTAIBHBIX HCTOYHUKOB HH(poOpManuu (MX dHa-
CTei), HopMau3auss U WHTErpanus HHHOPMAIMOHHO-OUOINOTEYHBIX U pe-
JTAKIIMOHHO-U3/IaTEeICKUX TEXHOJIOTHH, OCHOBHBIC IIEIM MEXTOCYIapCTBEH-
HOM craHmapTuzanmu B 3Tod obnactu. llenm u Hasznauenue cuctembl CU-
BUJI. Hopmel, mpaBuiia u TpeboBaHus K cOOpy, 00padoTKe, MpeaCTaBICHHUIO,
y4eTy, XpaHEHHIO, MOMCKY U pacnpocTpaHeHuto nHpopmaruu. OdecrneueHue
B3auMoeicTBus opraHoB HTU, 6ubnuotek, U3aaTenbCcTB U H3JAIOMIUX Op-
TaHU3AIMI TOJHOTHI U COMOCTAaBUMOCTH HayYHO-TEXHHYECKOH nHpopmanuu,
COXPAHHOCTH JOKYMEHTAJIbHBIX (POHJOB TOCYIapCTB U UX 3PPEKTUBHOTO UC-
MOJIb30BAaHUSI, COBMECTUMOCTH aBTOMATHU3MPOBAHHBIX CHUCTEM HAay4HO-
TEXHUYECKON HMH(OpMalny, BHEIPEHHE MEXIYHAPOJIHBIX HOPM U IMpaBWI B
00JIaCTH HAy4YHO-TEXHHUYECKOW WHQpOpManuu, OMOIMOTEYHOrOo M H3AATElb-
ckoro nena. OCHOBHbIE JOCTH)KEHHUS B JTaHHOM 00JacTu CTaHAapTH3aLUH.
CranpapTuzanusi JTUHTBUCTUYECKUX CpelCTB. lIOHSATHE JMHIBUCTUYECKHUX
cpencts, hopmatoB nanHbix. Crannaptel MARC, RUSMARC Cucrema roc-




yIapCTBEHHBIX KIACCU(UKATOPOB, KAaK MOIIHOE CPEICTBO HOPMHUPOBAHMS
9JIEMEHTOB JIaHHBIX JIFOOBIX HH(POPMALIMOHHBIX CUCTEM.

5.3.Pemenune 3ama4 no cTaHJapTU3alUM ANIapaTHOIO M TEXHOJOTH-
94eCKOro odecrevyeHns: HHPOPMAMOHHBIX TEXHOIOTHH.

OCHOBHbBIE NOHATHA 3aKOHA O TEXHUUYECKOM pEryJupoBaHUM: AKKpe-
qurtanusd, bezonmacHocTs npoaykuuu, JleknapupoBaHHE COOTBETCTBHs, [le-
KJIapanus o cooTBeTcTBUM, Maentudukanusa npoaykuuu, Konrpoiss 3a co-
omoienueM TpedoBanmii TexHndeckux PermamenToB. OmeHKa COOTBETCTBHS,
MOJTBEPXKIEHUE COOTBETCTBMS, CepTU(UKALUSA, CHUCTEMa CcepTU(UKALUY,
CTaHJapTU3aLMs, TEXHUYECKOE PETYJINpPOBaHHME, TEXHUYECKUH peErjaMeHT,
(dopma noaTBEpAKIEHUS COOTBETCTBUSA. Vcnonap30BaHne CTaHIApPTOB B CUCTeE-
MaxX MPOEKTHPOBAHUS TMPOAYKUUU M YCIYT, MH()OPMAIIMOHHBIX CHUCTEMax
OM3HEC-TIPOLIECCOB, CUCTEMAaxX IMOJATOTOBKM IMPOM3BOJCTBA K BHEIPEHHUIO HO-
BBIX TEXHOJIOTUH, COBMECTUMOCTb 3THX CHUCTEM, SI3bIKOBBIE U NPOTPAMMHBIE
CpeAcTBa, Npo0JIeMbl €AMHOT0 HH(POPMALIMOHHOTO IPOCTPAHCTBA.

SI3bIKM MaHWUTYTMPOBaHUS AaHHBIMU. MHPOpPMAIMOHHO — OUCKOBAs
cuctrema STAIRS u eé pycudunuponannsiii ananor Jdumanor. UIIC CDS
ISIS, ero pycudukanus. CCL cranmapt ne-GpakTo MaHUIYIUPOBAHUS JaH-
HBIMHU JIOKyMEHTAJIbHBIX [TOMCKOBBIX cucTeM. IIpuMeHeHne ero pasHOBUAHO-
CTell Ha MpPaKTUKE B MOMCKOBBIX MamMHaxX. PemsmmonHas anredpa m SQL
A3bIK MAHUIYJIMPOBAHUS JAHHBIMH DPEJSILMOHHBIX 0a3 JaHHBIX - CTaHIApPT
ANSI. Obmas xapakrepuctuka si3pika QBE. Hasnauenune u QpyHKIMOHATH-
HocTh. [Ipouenypsl ¢popmupoBanue pelsiiMOHHbIX 0a3 naHHbIX. [Iponenypsl
ynpasinenusi B/ ¢ momomsio s3pika QBE. @opmupoBanue 3ampocoB k CBsi-
3aHHBIM Ta0nuuam. BeimonHenue arperupyromux omneparopoB. CocTosHUE
CTaHJapTU3alMU B 00JACTU SI3BIKOBBIX CPEICTB IMPOrPaMMHUPOBAHUS TPHU-
KJIaJIHBIX IPOTrpaMM U MAKeTOB NMPHUKIAAHbIX nporpamm. Crangaptsl IBM,
Microsoft u ap. pupm.

5.4. Pemienue 3a1a4 0 CTaHJapTH3ALMK IPOrPAMMHOT0 00ecTiedeHus
(ITO) uabOPMAITMOHHBIX TEXHOJIOTHUH.

CpaBHeHue aelicTByomux B Poccun ctanaapToB B 00J1aCTH CO3aHUs
MIPOrPaMMHBIX CPEICTB U MEXIYHAPOJHBIX CTaHAapToB. lIpuumHbl mossie-
HUsl TIPOrpaMMHBIX MPOAYKTOB HH3KOIO YpOBHS KauecTBa. lIpennocbuiku
cTaHzapTh3anuuu B obsnactu pazpadbotku I[10. Onpenenenue u xapakTepucTu-
KU «HE3peNoi» M «3peyoi» KOMIaHWHU, pa3padaThIBaIOIIEd MpPOTrpaMMHOE
obecriedeHre. YpoBHHU 3penocTtu. CTpyKTypa YpOBHS 3pEJOCTH: KIIOUEBBIE
oOxnactu mpouecca. PazpaboTka KiIr04eBbIX MPAKTUK U UACHTU(DUKATOPOB.

TpeboBanus crangapra CMM nist TpeTbero, 4eTBEPTOro U MATOTO
ypoBHs 3penoctd. CTpyKTypa CTaHAAPTU3UPOBAHHOTO YHUDHUIIMPOBAHHOTO
nporecca pa3paboTKH MPOrPpaMMHBIX CPEACTB B MaciTabax komnanuu. CyTb
MIPOEKTHOI'0 MOAX0Aa B GOPMUPOBAHUU TAKOTO Ipoliecca. AJTOpUTM IIPOBe-
JIeHHs paboT MO MOCTPOCHUIO U COBEPLICHCTBOBAHUIO MIpOIiecca.

Peanuszanust mpoueccHO-MPOEKTHOrO MOJAX0Ja K MOCTPOSHUIO CTaH-
napTHoro mporecca padpadorku I10. [Ipumep TexHONIOrUM peain3aluu: Me-
tonosoruss Microsoft Solution Framework (MSF). Pone MSF B peanuzanuu
MasbIX U cpeaHux npoektoB. Coctas u cTpykrypa MSF.

[IpuHIMIIBI KOHTPOJS W aynuTa mnporecca papadorku [10. MexayHa-
pOIHBIE CTaHAApTHl ayAuTa W coBepuieHcTBoBaHMA mpouecca COBIT,
ISO/IEC TO 15504, CMMI — coctaB u cTpykTypa. [Iporeaypsl 1 alropuTmsl
ayJuTa, COCTaBJIEHUE JTOKYMEHTALMH 110 KOHTPOJIIO U ayJUTY.

Ucropus BozHukHOBeHUs1 CALS crangaproB m TexHomoruii. KoH-
Heniust eAnHoro uHpopmamonnoro npocrpanctea (EUIT). Metonuku KoH-




nenrtyanbHoro npoektupoBanus — UML, IDEF. Crangapt STEP, s3eix EX-
PRESS. Crangapt UCO 13584 PLIB. Crarnapr HCO 15531 MANDATE,
noHsitue ousHec—mpornecca. PDM-cuctemsl. JIMHrBUCTHYECKOE oOecrieueHne
CALS — texnonoruii. [Iporpammuoe obecneuenne CALS — TexHomorwii
obmue monoxxenusi, ocooennoctu SGML. Crpykrypa SGML nokymeHnra.
Pasmerka, ucnonszoBanue SGML. Ero paszsutue — XML, XSL, HTML.
Crangapt s3pika UML u ero ucnonb3oBaHue Al CO3JaHUU MOIIHBIX IPO-
IPaMMHBIX WHCTPYMEHTAIBHBIX CPEJCTB MOJCIUPOBAHHS MPEAMETHON 00Ja-
CTH.

5.5. Pemenue 3a1a4 1o craHaapTU3aluy OpraHU3alOHHO-TIPABOBOIO
obecniedyeHrs HH(HOPMALIMOHHBIX TEXHOJIOTHH.

MexTyHapOIHbIE CTaHIAPTHI MO0 OPTaHU3AIMH CTAHIAAPTU3AIUNA WH-
(dbopMalMOHHBIX TeXHONOTHH. OpraHU3alMOHHBIE ACHEKTHI JESITENbHOCTH
opranoB HTU, Oubmuorek, U3IaTeIbCTB U M3AMOIIAX OpPraHU3aluid  CTaH-

naptoB CUBU/I.

4. Ob6pa3oBaTe/ibHbIE TEXHOJIOTHHU

Ne |HaummeHoBaHue Buabl yueOHbIX
N O0pa3oBaTebHbIE TEXHOJIOTHH
n/n |pasaeJa 3aHATHNA
1. |[Tema 1. Jlexmus 1. BBogHas jgexnus ¢ HCIoJIb30BaHUEM BUIEOMA-
CucremHoe npeicras- |[IpakTuyeckas pa- |TepHAaIoB
JICHUE CTaHNapTH3a-  |GoTta Ne 1. [Tpuem otueToB mo mpakTudeckoit padote Ne 1
. MHGOPMALMOH- | CayoctosTenbHas |KOHCYIBTHPOBAHHE 11O IPOHACHHOMY Y4eGHO-
HBIX TEXHOJIOTUH. pabota My MaTeprany
2. |Tema 2. Metomomoru- |Jlexuusg 2. Jlekuuu ¢ UCOJIB30BAHUEM BHIEOMATEPUATIOB
YCCKHC OCHOBBI CTaH- |[[pakTHueckas pa- |[Ipuem oTueToB 1o mpakrtudeckoi padore Ne 2.
AapTui3anuu I/IH(I)Op— 60Ta No 2
MALUHMOHHBIX TCXHOTIO- | CamocTosTenbhas |KOHCYIBTHPOBAHHUE 110 TIPOHIEHHOMY YUeOHO-
i pabora My MaTepuany
3. |Tema 3. Haznauenue |JIeknms 3 Jlekuus ¢ uCnoNb30BaHUEM BUAECOMATEPUATIOB
Cuctembl crannapTi- |[IpakTudeckas pa- |[Ipuem oTdera 10 IpakTHIECKoit padore Ne 3.
3anun HH(i)OPMaElHOH' 6ota Ne 3 KoncynpTupoBanue no npoiiiIecHHOMY yueOHO-
HBIX TCXHOJIOTHH CamocTosTebHas |My MaTepuany
pabota
4. |Tema 4. CtpykTypa Jlexuus 4. Jlekuus ¢ UCoOIb30BaHUEM BUAEOMATEPUATIOB
Cucrems! cranaapta- |[IpakTudeckas pa- |[IpreM OTYETOB MO IpakTUueckoi padore Ne 4
3anun HH(POPM%HHOH' 6orta Ne 4 KoHcynbpTupOBaH#e 1Mo mpolIeHHOMY Y4eOHO-
HBIX TCXHOJIOTHH CamocrosTenbHas |My MaTepuany
pabora
5. |Tema 5. Pemenue 3a- |JIekius 5. Jlexuus ¢ MCIOIB30BaHUEM BHIEOMATEPUAIIOB
Aad cranpapruzanni - |[Ipaktudeckas pa- |[Ipuem otderos nmo mpaktuueckoi padore Ne 5
HH(POPMaHIiIOHHHX 6ota Ne 5 KoncynsTupoBanue no npoiiiecHHOMY y4eOHO-
TeXHOIOTH CamocTosTeNbHas |My MaTepuany
pabota




5. OneHka mIaHNPYeMbIX pe3yJIbTAaTOB 00y4eHus!

5.1. Cucrema orieHUBaHUA

DopMa KOHTPOJISI Makc. K0J1M4ecTBO 0aJJI0B
3a ogny pa6ory |Bcero

Tekyuii KOHTPOJIb:

[IpakTrueckas padota Ne 1, 3amura otyeTa 12 6annor 60 6atoB

[TpakTuyeckas pabora Ne 2, 3ammra otT4yera 12 Gannos

[IpakTrueckas padota Ne 3, 3amuTa oTyeTa 12 6annor

[IpakTuyeckas pabora Ne 4, 3ammra ot4yera 12 6annos

[TpakTrueckas padota Ne 5, 3amura oTuera 12 6annoB

IIpoMexyTouHas aTTecTalysl 9K3aMeH 40 6annoB

HToro 3a 6 cemecTp 100 GammoB

ITonmy4yeHHBIN COBOKYITHBIN PE3YJIBTAT KOHBEPTUPYETCS B TPAAULIMOHHYIO LKAy OLIEHOK
U B IIKaJy OIICHOK EBporelickoii cucteMsl iepeHoca U Hakorienus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBUM C TaOIUIICH:

100-6amnpHas TpazmiHonHas mKana [kana
IKasa ECTS
95100 OTJIMYHO A

83 -94 B

68 — 82 XOpOIIIO 3a4TEHO C

gg : gg YIIOBJIETBOPUTEIHHO [E)
2049 FX
0_19 HEY/IOBJICTBOPUTEIILHO HE 3aYTCHO =

5.2 . KpuTtepun BbICTABJICHHS OLICHKU MO TUCIUILTNHE

Banusl/ Ounenka no auc- Kpurepun oneHkH pe3y1bTaToB 00y4eHus! 10 U CIH-
Mxana HUITHHE NJIMHe

ECTS

100-83/ COTITUIHOY BeicraBisiercst o0y4aromemycsi, €Ci OH TIyOOKO U TIPOYHO
AB YCBOWJI TEOPETUYECKUI U MPAKTUUECKUI MaTepra, MOXKeT

IIPOJEMOHCTPUPOBATH 3TO HA 3AHATUSX U B X0J1€ IPOMEXKY-
TOYHOH aTTecTaluu.

OO0yuarmuiicss HCUEPITBIBAIOIIE U JOTUYECKUA CTPOMHO U3-
Jaraet yueOHbI MaTepHuall, yMeeT yBsI3bIBaTh TEOPHUIO C
MIPAKTUKOM, CIIpaBIIIETCS C pEeLIeHUEeM 3aJay rpodeccuo-
HaJIbHOM HaNpaBJIE€HHOCTU BBICOKOTIO YPOBHS CJIOKHOCTH,
MPaBUJIBHO OOOCHOBBIBAET MPUHSATHIE PELICHUS.

CB060HO OpUEHTHPYETCS B Y4eOHOM U MpohecCHOHATbHON
JuTepaType.

OreHka 1o JUCHUIUTMHE BBICTABIISIOTCS 00yJaromeMycs C
Y4ETOM PE3YNbTATOB TEKYIIEH U TPOMEKYTOUHON aTTecTa-
LUN.

Komnerennuu, 3akperniéHHble 3a AUCUUIIITMHON, CPOopMU-
pPOBaHbI HA YPOBHE — «BBICOKHI.




Banany/
HMIxana
ECTS

Onenka mo auc-
HUILJINHE

Kpurepun oueHku pe3yjbTaToB 00yUYeHHS MO TUCHU-
IJIHHE

82-68/

«XOopouo»

BeicraBisiercst o0y4aromemycsi, €CiIu OH 3HaeT TeopeTHye-
CKHUH U MPaKTUYECKUI MaTepuall, rpaMOTHO H O CYIIECTBY
M3JIaraeT ero Ha 3aHATHIX U B X0JI€ TPOMEXXYTOUHOH aTTe-
CTaIuH, HE JOIYCKasl CYIIECTBEHHBIX HETOYHOCTEH.
OO0yuaromuiics TpaBUIbHO MPUMEHSET TEOPETHUECKHUE MO~
JIO>KEHUSI [IPU PEILICHUH MPAKTUYECKUX 33/1a4 Ipodeccro-
HAJIbHOW HANPaBJIEHHOCTH PAa3HOTO YPOBHS CIIOKHOCTH,
BJIaJZICeT HEOOXOIUMBIMH JJISl STOT'0 HAaBBIKAMH U IIPHEMaMH.
JlocTaTouHOo XOpOILIO OPHEHTUPYETCS B yueOHOH U mpodec-
CHOHAJIbHOM JIUTEpaType.

OreHka 1o JUCHUIUTMHE BBICTABIISIOTCS 00yJarOmEeMycs C
y4E€TOM pe3yJIbTaTOB TEKYIIEeH 1 MPOMEKYTOUHON aTTecTa-
HH.

Kommerennuu, 3akperniéHnble 3a TUCIUILUTHHOMN, chopMu-
POBaHbI HA YPOBHE — «XOPOIIUIY.

67-50/
D,E

«YyHAOBJICTBOPU-
TCIIBHO»

BeicraBisiercs o0yyaromemycs, €ciii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUM U IPAKTUYECKUNA MaTepua, J0IyC-
KaeT OT/IeIbHbIE OINOKH ITPH €r0 M3JI0KEHUH Ha 3aHATHUAX
U B X0JI€ IPOMEKYTOYHON aTTECTALUN.

OOyuaromuiics UCTIBITHIBACT ONpeeIEHHbIE 3aTPYAHEHUS B
IIPUMEHEHNN TEOPETHYECKUX ITOJI0KEHNUHN ITPU PEILEHUN
IPAaKTUYECKHX 3a/1a4 TPO(ecCHOHATbHON HAlpaBIEHHOCTH
CTaH/IapTHOI'O YPOBHS CII0)KHOCTH, BJIaZIe€T HEOOXOIMMBIMU
JUIs 3TOro 0Aa30BBIMU HABBIKAMH U IPUEMAMHU.
JleMOHCTpHpYET 10CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOM
JUTEPATYypPBI 110 TUCLUIUIMHE.

OrneHka 1o JUCHUIUIMHE BBICTABIIIOTCS 00YYarOIEMYCs C
y4E€TOM PE3YNbTATOB TEKYILEH U TPOMEKYTOYHON aTTECTa-
17078

Komnerennuu, 3akpeniéHuble 3a AMCUUIUIMHON, chopMu-
POBaHbI HA YPOBHE — «JIOCTaTOYHBINY.

49-0/
F,FX

«HCYOOBJICTBOPU-
TCIIBHO»

BeicraBisiercss oOy4aromemycs, €ciu OH He 3HaeT Ha 0a3o-
BOM YpOBHE T€OPETHYECKUH U MPAKTUYECKUI MaTepHrall, 10-
MyCKaeT rpyOble OIMOKY MPH €ro U3JT0KEHUU Ha 3aHATHIX
U B XOZI€ IPOMEKYTOUHOM aTTeCTallUU.

OOyuaromuiics UCTIBITHIBACT CEPbE3HBIE 3aTPYAHEHUS B
MPUMEHEHNUN TEOPETHUECKUX TOJI0KEHUH MPHU pELIeHUH
MPaKTUYECKHX 3a/1a4 PO(heCCHOHAIbHON HAlpaBI€HHOCTH
CTaHJAPTHOIO YPOBHS CII0)KHOCTH, HE BJIaJ€ET HEOOXOAU-
MBIMHM JUIsl 3TOTO HaBBIKAMHU U IIPUEMaMHU.

JlemoHcTpHpyeT (hparMeHTapHble 3HaHUS y4eOHON JuTepa-
TYpBbI 110 TUCLUIIIINHE.

OrneHka 1o JTUCHUIUIMHE BBICTaBIIAIOTCSA 00yYaroIeMycs C
y4€TOM pe3yJIbTaTOB TEKYLIEH U IPOMEKYTOUHOM aTTecTa-
117078

KomneTeHnuy Ha ypoBHE «I0CTaTOYHBINY, 3aKPETUIEHHBIE
3a JUCIUIUIMHON, HE CPOPMUPOBAHBI.
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5.3. OueHouHbIe cpencTBa (MaTepuabl) sl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOY-
HOM aTTecTanuy o0yJaroIuxcs Mo JUCHUIUINHE

Bonpocsl k 3x3ameny (OIIK-4)

1. 3nauenue crangaptuzanuu nHGopMaunoHHBIX TexHonorui (MUT) B ynydiieHun ux kauecTna
2. 3axononatenscTBO Poccuiickoii @enepanuu B obiactu crangaptusamuu UT.

3. Cucrema HOpMAaTUBHBIX JOKYMEHTOB B oOjacTtu UT.

4. TocynapcTBeHHas cucTema craHaaptusanuu Poccuiickoit @enepanui.

5. MexayHapoHble CUCTEMbI CTaHIapTU3AIIH.

6. HanumonanbHbIe CHCTEMBI CTAHJAPTH3AIMH 3aPYOCIKHBIX CTPAH.

7. OmnpepneneHue NOHATUS «IIpeAMeTHas 00aacTh crangaptuzauud UTy.

8. Omnpenenenne nouarus «Cucrema crangapruzanuu UT».

9. OcHOBHbIE KOMITOHEHTHI NMPEAMETHOM 00nacT cranaaptusamuu NUT.

10. IlonsATHitHBII anmapaT B 00JacTH CTaHAAPTH3ANN HHPOPMAIIMOHHBIX TEXHOJIOTHH.
11. CrpykTypa crangapTuzanii MHPOPMAIIMOHHBIX TEXHOJIOTUH.

12. XapakrepucTHKa CBOKCTB mporeccoB cranaapTuzamuu UT.

13. Metonb! u cpenctBa ctangaptusanuu UT.

14. T'enesuc u 3Bosonus cranaapruszanuu UT.

15. TpeGoBanus kx s dexkruBHoctu Cuctemsl ctanaaptuzanuu UT u ee koMmoHeHTaM.
16. eneopuentupoanue Cucremsl crangaptuzanuu UT.

17. Topsinok dhopmupoBanus ueneit Cucremsl crangaptuzanuu UT.

18. Omnpenenenne u XxapakTEPUCTHKA MOHATHSA «3a1a4a Cuctemsl ctannaptuzanuu M.
19. CocraB 3agau Cuctemsl crangaptuszanuu UT.

20. Ompenenenue u xapakrepuctuka «pyakmnus CucreMsl crangaptuzamua UT.

21. ®ynkuuu Cucremsl ctanaaptusanuu UT.

22. OmpepeneHue U XapaKTEPUCTUKA TOHATUS «cTpyKTypa Cuctemsl ctannaptu3anuu UT.

23. OmpeneneHue U XapakTepucTuka noHATHs «O0ecneunBaromias 4acTb CTpyKTypbl CHCTEMbI
crangaprusanun UT».

24. Undopmannonnoe obecneuenne Cucremsl cranaaptuzanuu UT.

25. Texuuueckoe obecneuenne Crucremsl ctanaapTusanuu UT.

26. IIporpammHo-MaTemaTndeckoe obecneuenue Cucremsl crangaptusanuu UT.

27. OpraHu3zalmoHHO-TIpaBoBOe obecnieuenue Crucremsl crangaptusanu UT.

28. OmnpeneneHue U XapakTepUCTHKa MOHATHS «DyHKIMOHANbHAsS 4acThb CTPYKTYpbl CHCTEMbI
crangaprusanun UT».

29. OmnpeneneHre U XapaKTEPUCTUKA MOHATHUS <OKU3HEHHbIM 1ukia CHCTeMbl CTaHAApTU3ALUU
NT».

30. «'OCT P UCO/MDBK 15288. TOCT P UICO/MBK 15288-2005. MHpopmaLimoHHass TEXHO-
JIOTHSL.

31. CrangapTtsl, 0OecleurBarolie CUCTEMHbIE BONIPOCH cTanaapTu3anuu UT.

32. Crangapt CobiT (Control Objectives for Information and Related Technologies - 3amaun
yTpaBiIeHUs ISl UHQOPMAIIMOHHBIX U CMEXHBIX TEXHOJIOTHI).

33. Crangapter UCO cepun 9000 o cozmannto MO u UIC u uX KOMIIOHEHTOB.

34. Ucnonw3oBanue crangaptoB ECK/I npu pa3paborke UT u UC.

35. B3ammogeiicTBuE MPOTOKOJIOB Yepe3 HHTep(ErCh pu niepeaade JaHHbIX.

36. MexyHapoAHbIe CTaHIapThI ayIuTa U COBepLIeHCTBOBaHMs rporeccoB UT.

37. Cramgaprusanus B 001acti HHQOPMAIIMOHHO-I0KYMEHTAIIMOHHOTO obecrieuenus UT.

38. IIpumenenue crannapros CUBU/I npu pazpadorke UT u UC.

39. Pemrenwue 3aa4 1o CTaHIApTH3AIMH ariapaTHoro odecneuenus UT.

40. Pemenue 3a7ay 1o cTaHAapTH3alMM  TexXHoJoruueckoro odecrneuenus UT.
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41. TIpumenenue crannaproB ECT/ mpu paspadotke UT u UC.

42. Pemienue 3a1a4 o CTaHAapTU3AIMH porpaMMHoro odecniederus UT.

43. Tlpumenenue crangaproB ECII mpu paspadorke UT u VC.

44. PemieHue 3aa4 M0 CTaHJAPTU3AIMU OpraHU3aMOHHO-TIpaBoBOro obecrneuenus NUT.
45. Ilpumenenue crangapta I'CC npu pazpadorke UT u HUC.

46. OmnpeneneHre U XapaKTEPUCTUKA MOHIATHS «MeTOooJorust cTanaaptuzanuu UTy.
47. TIpUHIOUIIBI CTaHAAPTU3ANN THPOPMAITMOHHBIX TEXHOIOTHA.

48. Jloruka opraHuzalyy CTaHIapTU3AUN HUHPOPMAIIMOHHBIX TEXHOJIOTHH.

49. Merobl B peIICHUH 33/1a4 CTaHAAPTU3ANNUNA HHPOPMAITMOHHBIX TEXHOIOTHA.

50. CpenctBa B pelieHUH 3a/1a4 CTaHJapTU3ALNHA HH(OOPMALIMOHHBIX TEXHOJIOTHH.

IIpumepusbie TecToBbIe 3ananus (OITK-4)

1. JleATenbHOCTh MO YCTAaHOBJICHUIO NPAaBWI U XapaKTEPUCTUK B IENAX UX JOOPOBOJIHHOTO
MHOTOKPAaTHOTO HCIOJIb30BaHMs, HANPaBICHHAs Ha JIOCTIDKCHHE YHOPSIOYEHHOCTH B cdepax
IPOM3BOJICTB M OOpAaIleHUs] MPOIYKIIMA W TOBBIMICHUSI KOHKYPEHTOCIIOCOOHOCTH TPOJIYKIIHH,
paboT unu yciyr?

1) TeXHHUYECKOE PEryJIMPOBAHUE;
2) oleHKa COOTBETCTBUS,

3) cranapTH3anus;

4) cepruduxanus;

2. B 3aBucumoctH OT TpeOOoBaHHMII K OOBEKTAM CTAHIAPTH3AIMH ... TOJPA3ACIAIOT Ha
rOCy/IapCTBEHHBIN, OTPACIIEBOM U peCyONIMKAaHCKUN?

1) HopmaTHB;

2) cTaHaapT;

3) perinamMeHr;

4) sTanoH;

3. ... OTEYecTBEHHOW cTaHAapTHU3alUMU OOecreyrBaeTcs MEepPUOANYECKONH IMPOBEPKOM
CTaH/IapTOB, BHECEHHMEM B HHUX H3MEPEHMH, a TaK >K€ CBOEBPEMEHHBIM IE€PECMOTPOM HIIU
OTMEHOH CTaHJapTOB?

1) m1aHoBOCTS;

2) NepcrneKTUBHOCTE;
3) IMHAMUYHOCTb,

4) HaE)KHOCTH;

4. ... - palluOHAJIBHOEC COKpallCHUEC BHUJA0B, THIIOB, W pPasMCpoOB I/ISI[GJ'H/II\/JI OJJMHAKOBOI'O
q)YHKI_II/IOHaJ'H:HOl"O Ha3HAYCHUSA, a TAKIKC Y3JIOB U z[eTanefI, BXOOAIIMX B HU3ACITHUEC C ILCIBIO
OIrpaHUYCHHOI'0 4YMCJia B3aMMO3aMCHACMBIX Y3JIOB U I[GTaHefI, IMO3BOJIAOIIUX CO6paTI) HOBBIC
HU3ACIUA C ,Z[O63.B.IICHI/I€M OMPCACIICHHOI'O KOJIMYCCTBA OPUTMHAJIBHBIX 3JIEMEHTOB?

1) Tunuzanus;

2) yHudukanus,

3) crieruanuzanus;
4) cnenudukanus;

5. TlpaBoBbIe OCHOBBI CTaHmapTu3anmuu B Poccum yctaHoBieHbl 3akoHOM Poccuiickoi
degepanu ..... ?
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1) O crangapTu3zanuu;

2) O TeXHUYECKOM PETYJIMPOBAHUH;

3) O6 obecrieueHNM €IUHCTBA U3MEPEHUI;
4) O u3MepeHuu;

6. O6mepoccuiickue KiaacCu(pUKaTopbl TEXHUKO-3KOHOMHUYECKON HH(popMaIuu 3To - ...7
1) npaBOBOI1 1IOKYMEHT;

2) TEXHUYECKUM TOKYMEHT;

3) HOpMaTUBHBIN JOKYMEHT;

4) HAyYHBIA TOKYMEHT;

7. .. ABISIOTCA 00BEKTAMU aBTOPCKOI'O MpaBa?

1) CTII,

2) I'OCT;

3) OCT;

4) OKG;

8. Tlopsmox pa3pa®OTKM, NPUHATHS, BBEICHUS B JCHCTBHE, NPUMEHEHUS W BEICHUS
00IIEPOCCUMCKUX KITaCCU(PUKATOPOB TEXHUKO-IKOHOMHUYECKOH MHPOPMALIUU YCTAHABIMBAET. ..?
1) 'OCT;

2) N'occranmapr,

3) IlocraHoBIIEHNE TPABUTENBCTBA;

4) HayuHbIil UHCTUTYT;

9. B ... YKa3bIBAIOT CPOKU BHITIOJHEHUS KaXIOH CTaIuu, BKIIOYaeMOI B cojepkaHue paboThl B
[IEJIOM, COJIEpPYKAaHWE W CTPYKTYpYy OYAYIIEero CTaHaapTa, NmepedeHb TpeOOBaHUN K OOBEKTY
CTaHJapTH3aI1H, CIIMCOK 3aWHTEPECOBAaHHBIX MOTEHIIMAIBHBIX TOTpeOUTENeH 3TOro cranaapra?
1) TeXHUYECKOM perjlaMeHTe;

2) TEXHUYECKOM YCJIOBUU;

3) TEXHUYECKOM 3aJ]aHUU;

4) TeXHHYECKOM JIOTOBODE;

10. .. crapmapra mpeaycMOTpeHa IMpU MPEKPALIeHUH BBIyCKa MPOIYKIMH, KOTOpas
MIPOM3BOIMIIACK TI0 ITAHHOMY HOPMATUBHOMY JIOKyMEHTY?

1) pazpabotka;

2) OTMeHa;

3) nepecMoTp;

4) NprUOCTaHOBIIEHHUE;
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6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneYeHHue TUCIUILINHBI
6.1. CHnuCcOK MCTOYHUKOB U JIUTEPATyPhI

Uctounuku

OCHOBHEBIE

. 3akoH P® "O6 unpopmarnyu, THPOPMAITMOHHBIX TEXHOJOTUAX U O 3aiuTe HHGopMaruu" ot

27.07.2006 Ne 149-@3 (pexn. ot 02.12.2019).

. 3akoH P® "O crannaptuzauuu B Poccuiickoit @epepauun" ot 29.06.2015 Ne 162-D3 (pen. ot

03.07.2016).
3akoH P® "O Texuuueckom perynupoBanuu’ Ne 184-D3 (c usmenenusimu Ha 28 Hos10ps 2018
roma).

. TOCT P UCO/M3K 25010-2015 Nudopmaunonnsie texuonoruu (MUT). Cucremuas u npo-

rpaMMHasi MHKeHepusi. TpeOoBaHUs U OllEHKA KauecTBa CUCTEM M IPOrpaMMHOTO oOecreye-
Hus (SQuaRE). Mozenu kauecTBa CUCTEM U MPOTPAMMHBIX POYKTOB.

JlomosHuTENbHBIE

I'OCT 34.003-90 ABTOMaTHU3UpPOBaHHBIE CUCTEMBI. TE€PMHUHBI U OIIPEIEICHHUS.

. TOCT P UCO/M3BK 12119-2000. Mudopmarnmonnas Texnonorus. [lakersr mporpamm. Tpe-

OOBaHUs K KQUECTBY U TECTUPOBAHUE.
I'OCT P UCO/M3K 9126-93 UndopmannonHas rexnonorus. OneHka nporpaMMHON mpo-
JTYKIIUW. XapaKTePUCTUKHA KaueCTBA U PYKOBOJACTBA IO UX TPUMEHEHUIO.

Jluteparypa

OcHoBHAasA

1.

AmnanbeBa, T. H. Crannaprusanus, cepTuHUKAIUSI U YIPaBICHUE KAYECTBOM IPOTPAMMHOTO
obecnieuenus: yueb. mocooue / T.H. AnanneBa, H.I'. HoBukoBa, I'.'H. McaeB. — Mocksa:
NH®PA-M, 2019. — 232 c. https://new.znanium.com/catalog/product/1002357.

YepuukoB, b. B. VYmpaBieHue KadyeCcTBOM MPOrpaMMHOTO obOecreueHus: yueOHUK /
b.B. YepnukoB. —  Mockaa: N «DOPYM»: NH®PA-M, 2019.—  240c.
https://new.znanium.com/catalog/product/1018037.

JInpun, Y. M. CrangapTusanus, METPOJIOTHS ¥ MOATBEPKICHHE COOTBETCTBHS: YICOHUK W
NPaKTUKYM Ui npuKiagHoro Oakanaspuara / M. M. JIuduu. — 13-e usa., nepepad. u jorm.
— MockBa: MzpmatensctBo  IOpaiir, 2019. — 362 «c¢.  https://www.biblio-
online.ru/bcode/426015.

JlomosHuTENbHAS

1.

[{apés, P. FO. Onenka 1 MoBbIIEHHE HAAEKHOCTH MPOTrPaMMHO-UH(POPMALIMOHHBIX TE€XHO-
noruii: Yuebnoe nocodue / [lapés P.1O., Ilpokonenko A.B., KasspkoB A.H. - KpacHosipck:
CdV, 2015. - 176 c. https://new.znanium.com/catalog/product/967667.

Yepuukos, b. B. Ouenka kauectBa nmporpamMmmHoro obecriedenus: [Ipaktukym: YdeOHoe mo-
cobue / b.B. Uepnukos, b.E. [Toknonos; ITox pen. b.B. Uepnukona - Mocksa: /] ®OPYM:
HUII Uudpa-M, 2012. - 400 c. https://new.znanium.com/catalog/product/315269.
Maprumns, C. A. OCHOBBI TEOPHH HAJEKHOCTU MH(OPMAIIMOHHBIX CUCTEM: y4yeOHOE MOCo-
oue / C.A. Maptumms, B.JI. Cumonos, M.B. Xpamuenko. — Mocksa: UJ| «DOPYM»»:
NHO®PA-M, 2020. — 255 c. https://new.znanium.com/catalog/product/1062374.



https://new.znanium.com/catalog/product/1018037
https://www.biblio-online.ru/bcode/426015
https://www.biblio-online.ru/bcode/426015
https://new.znanium.com/catalog/product/315269

6.2. Ilepeuensp pecypcoB MH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», He-
00XOIUMBIH 1151 OCBOCHHS AUCIUIIINHBI

1. http://znanium.com — DireKTpOHHO-OMOIMOTEYHAST CHCTEMA «3HAHUYM).
2. http://n306.p — HarmonaneHas 31eKTpoHHast OubImoTexa.

3. http://elibrary.ru/defaultx.asp — Hayunas snexTponHas 6ubimnoreka.

4. https://scholar.google.ru/ — Akanemus Google.

5. http://liber.rsuh.ru/ — Hayunas 6ubnuorexka PITY.

6.3. Ilpodeccnonanbupie 6a3bl JAHHBIX U UH(OPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI

Ne n/nn HaumenoBanue
1 Mexaynaponnsie pedeparuBHbie HaykomeTpuueckue bJl, moctynneie B paMkax
HalMoHaJILHOU moanucky B 2019 r.
Web of Science
Scopus
2 [IpodeccronanbHble MOMHOTEKCTOBBIE B/l, HOCTyIHBIE B paMKax HalMOHATHHON
noamnucku B 2019 r.
Kypuansr Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypuaner Taylor and Francis
3 [TpodeccrnonanbHbIe MOHOTEKCTOBBIC B]]
JSTOR
W3nanus no o01ecTBEHHBIM U TYMaHUTAPHBIM HayKaM
Onekrponnas oubanorexa Grebennikon.ru
4 KommbrorepHsie cripaBOYHBIE TPABOBBIE CHCTEMBI
KoncynsranT Ilntoc,
I'apanT
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7. MarepuajbHO-TEXHUYECKOe o0ecnedeHne 1 CUUIITHHbI

Jlyia MaTepuasbHO-TEXHHUUECKOTo oOecredeHus MUCHUILUIMHBI «CTangapTu3anus B 00J1acTi
WH(OPMAIIMOHHBIX TEXHOJIOTHI» HEOOXOTUMBI:

- KOMIIBIOTEPHBIN KJIACC C MPOEKTOPOM MU JOCKOM, OCHAIIEHHBIM COBPEMEHHBIMH MEPCOHAb-
HBIMHU KOMIIBIOTEPAMU JJIsI KaXKIOr0 CTYJIEHTAa ¢ BBIXOJOM B MHTEpHET M yCTAaHOBJIEHHBIM IPO-
rpaMMHBIM OOecrieueHueM, HEOOXOAUMBIM JIJISl IPOBEACHUSI PAKTUYECKUX PaboT:

- IPEIYyCTAaHOBICHHOE MTPOTPaMMHOE 00eCIIeueHHE:

KommnerotepHsrit |1 kommbioTep mpero- |Windows 10 68526624 6e3 maTel
KIIACC JABaTEIIA, Microsoft office 2010 Pro 49420326 08.12.2011
—ayn. Ne 114 |9 kommbroTepoB 00y- [Microsoft SQL Server 2008 46931055 20.05.2010
yarommxcs, mapkep- |Microsoft Visual Professional 2019 63202190 6e3 matel
Hast focka, mpoektop |Mozilla Firefox 52.8.1 ESR CBOOOTHBIN CBOOOTHBIN
JOCTYT JOCTYT
Business Studio Enterprise v.4.1 JIEMOBEpCHsI

8. ObGecneueHue 00pa3oBaTEJIbHOIO MPOLECCA /JIs1 JIMI C OTPAHMYEHHBIMU BO3MOKHOCTAMU
310POBbA

IIpu HeoOxoauMocTu pabouasi mporpaMma JAUCHUIUIMHBI MOKET OBbITh afanTUpOBaHa JUIs
oOecrnieueHns o0pa30BaTENbHOrO MpoLiecca JUIaM ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbS,
B TOM 4YMCJe JJI JTUCTaHUMOHHOro oOydeHus. [l 3Toro ot cryneHTa Tpedyercs MpeacTaBUTh
3aKJII0UYEHUE Mcuxosaoro-mMeauko-nenarornyeckoil komuccuu (IIMIIK) u nuunoe 3asaBienue (3a-
SBJICHHE 3aKOHHOT'O MPE/ICTABUTEII).

B zaxmouenun [IMIIK nomxHO OBITH TPOIMKCAHO:

- pekoMeHtyeMasi yueOHas Harpy3ka Ha oOydaromierocsi (KOJIM4ecTBO JHEH B HeJelo, ya-
COB B JICHbB);

- 000py/1I0BaHNE TEXHUUECKUX YCIOBUH (ITPH HEOOXOAUMOCTH);

- COIIPOBOKJIEHUE U (UJIN) IPUCYTCTBUE POAUTENEH (3aKOHHBIX NPEACTAaBUTENEH) BO BpeMsI
yueOHoro mnpoiiecca (Mpu HEOOXOAUMOCTH);

- OpraHu3anus MCUXO0JIOrO-TIeJarorHueckoro COnpoBOKICHHE 00y4aroIIerocsi ¢ yka3zaHu-
€M CIIeLATUCTOB U JOIYCTUMON Harpy3ku (KOJMYECTBa YacOB B HEJEIIIO).

Jlj1g ocylecTBI€HUs MPOLIETyp TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH M IPOMEKYTOUHOM aT-
TeCTaluu 00y4aroIuxcs MNPy HEOOXOIUMOCTH MOTYT ObITh CO3/1aHbl (POH/IbI OLICHOUHBIX CPEJCTB,
aJaNTUPOBAHHbBIE JUIS JIMI] C OTPAaHUYEHHBIMH BO3MO>KHOCTSIMH 3/I0pPOBbSl M MO3BOJIAIOIINE OIlE-
HUTH JIOCTHKEHUE UMM 3aIVIAaHUPOBAHHBIX B OCHOBHOW 00pa30BaTeNbHOM Mporpamme pe3ynbTa-
TOB O0y4YEHHS] U YpPOBEHb CPOPMUPOBAHHOCTU BCEX KOMIIETEHIIUH, 3asiBICHHBIX B 00pa30BaTeib-
HOH IIpOrpaMme.

®dopma mpoBesieHUs] TeKYyLIe W UTOroBOM aTTecTaluu JUIs JIUI ¢ OTPaHUYEHHBIMU BO3-
MOYKHOCTSIMH 37I0POBbSl YCTAHABJIMBAETCS C YYETOM MHIUBHUAYAJIbHBIX MCUXO(U3UYECKHX OCO-
O6eHHoCTel (YyCTHO, MMCbMEHHO (Ha Oymare, Ha KOMIbIoTepe), B hopMe TecTUpoBaHus U T.11.). [Ipu
HEOOXO/IMMOCTH CTYJEHTY IMPEIOCTABISIETCS IOTIOJHUTEIBHOE BpeMs /ISl IOATOTOBKU OTBETa Ha
3a4yeTe UM dK3aMeHe.



9. MeToau4eckue MaTepuaJbl
9.1. [1naHbl MPaKTUYECKUX 3aHATHIA.

Ilnanbl NPAKTHICCKHUX paﬁor H METOIUYECCKHE YKA3aHUSA 110 UX BBINNOJTHCHHUIO

Pemienue 3amaun «AHanu3 ocHOBHBIX mapameTrpoB WT», moaroroBka oTdera M 3aliuTa MPaKTUYECKON
paboTHI

Pemrenne 3amaun «OnpeneneHne 3aKOHa PacIpeeICHUs dKCIIEPUMEHTAIBHBIX TaHHBIX MMPU CTaHIapTH3a-
IIUU TEXHOJIOTMYECKOTO Tporiecca 00padboTku naHHbIX WT», MoAroToBka oT4eTa M 3alUTa MPAKTHYCCKON
paboTHI

Pemenne 3amaun «Onenka 3pPEeKTUBHOCTH MoAepHU3aNUu cTaHaaptuzanuu MT», moaroToBka ordera u
3alUTa MPaKTHYECKON paboThI

Pemienue 3amaun «Pacmo3HaBaHue CBOMCTB B ympaBlieHUU cranpapTuzanueid UT», moaroroBka oryera u
3aIUTa MPAKTHIECKON paboThI

Pemienue 3agaun «IIporuo3upoBanue B ynpapieHUH cTaHnaptuzauueid MT», moAroroBka oTyeTa U 3auiu-
Ta MPaKTUYeCKOU pabOoThI

[TpakTrueckue paboThl OPOPMIICHBI B OTIEIHHOM AoKyMeHTe Y M/] nanHO# IUCHUTUIMHEI -

IIpakTukyme.

9.2. Meronnveckne peKOMEH IAINH IO MTOATOTOBKE MUCHMEHHBIX paboT
He npenycmoTtpeHsl.



Ipunoowcenue 1
AHHOTALUSA JMCHUTTJIIMHBI

Hucnummuna 51.0.22 «Crangaptu3zanus B 001acTH HHPOPMAIIMOHHBIX TEXHOJIOTHID) SBIIS-
eTcs JUCUUIUTMHON 00s13aTesbHOM YacT 010ka b1 yueOHOTro miiaHa 1o HampaBJIeHUIO TOATOTOBKU
«[Ipuknaanas uadopmarukay, HanpaBiaeHHOCTh «[Ipuknaanas nandpopmaTrvka B ryMaHUTAPHON
chepey. Jucnumummnaa peanusyercs Ha dakynbrere MHDOpMAaIMOHHBIX crcTeM U 0€30MacHOCTH
kadenpoit nHGOPMAITMOHHBIX TEXHOJIOTHI U CUCTEM.

Henp mucrumumnbl «CtangapTusanus B 001acTi WHOOPMAIMOHHBIX TEXHOIOTHUI» — H3Y-
YeHHE OCHOB CTaHIApTU3ALUU U CepTU(UKALNU, ONPEAETIEMbIX 3aKOHOATEIbCTBOM U OCHOB-
HBIMH KOMIUIGKCAMH CTAHJIAPTOB, SBIISIOIINXCS OCHOBOH CO37aHMsI WH(MOPMAIMOHHBIX CHCTEM
(UC) u pazpabotkn mHGopMannoHHbIX TexHosoruii (MT), a Takke X KOMIIOHEHTOB — armapar-
HBIX, IPOTPAMMHBIX, THOOPMAIIMOHHBIX ¥ OPraHU3allMOHHO-TIPABOBEIX CPEJICTB.

3amaun JUCIUIUIMHBIL:

1. Tlony4yeHue 3HAHUH O CTaHAAPTU3ANUN WH(HOPMAITMOHHBIX TEXHOJOTUH U MX KOMIIOHEHTOB KaK
0 CHCTEME, a TAaK)KE€ OCHOBHBIX MOHATUN JAHHOUN MpPEAMETHON 00IacTy.

2. TlomyueHue 3HAHMI O Ha3HAYCHUH CTaHIAPTU3AIUU WH()OPMAMOHHBIX TEXHOJIOTHH, [IEJICOPH-
EHTUPOBAHUHU, 3a7a4ax U QYHKIMSIX CUCTEMbI CTaHJAPTU3AlMU B O0IIEeM KOMILIEKce paboT Mo co-
3IaHUIO, IKCIUTyaTanuu U pa3BuTuio MC 1 uX KOMIIOHEHTOB.

3. Usydenue cTpykTypsl cucteMbl crangaptuzanuu UT u uX KOMIIOHEHTOB Kak MEXaHHU3Ma pe-
HISHUS 33/1a4 10 CTaHapTU3auuu, YHUGUKau 1 pa3BuThio T U ux KOMIIOHEHTOB.

4. V3ydyeHue MpoleccoB M TEXHOJOTUH perenus 3aaa4 crangaptuzanuu UT u ux KOMIIOHEHTOB —
TEXHHYECKUX MPOrPaMMHBIX, HH(OPMANMOHHO-IOKYMEHTAIIMOHHBIX W  OPraHWU3alMOHHO-
MIPABOBBIX CPEJICTB.

5. O0yueHne TeoOpeTUKO-METOA0IOTHYECKHM OCHOBAM CTaHAAPTU3aLUU UHPOPMAIIUOHHBIX TEX-
HOJIOTUH ¥ MX KOMIIOHEHT.

JucuunianHa HanpaBieHa Ha POopMUpOBaHUE CIEAYIONIUX KOMITETEHIIUMN:

OIIK-4 - Crioco0eH y4acTBOBaTh B pa3pabOTKe CTaHIapTOB, HOPM H MPABUII, & TAKKE TEX-
HUYECKON JOKYMEHTAIINH, CBI3aHHOU C MPOPECCHOHAITBHON JESTETHHOCTHIO.

B pe3ynbrate 0cBOSHUS AUCHUTUIHHBI O0yYaIOIIHICS TOKEH:

3HaTh: HOPMBI, TTpaBUJIa Pa3pabOTKH CTAHIAPTOB U TEXHUYECKOM TOKYMEHTAIIMH B pelie-
HUU PO eCCHOHATBHBIX 33/1a4, B YaCTHOCTH nipoekTupoBanus NC.

YMeTh: pa3pabaThiBaTh MPOEKTHI CTAHIAPTOB, HOPMBI U TIpaBUjia Ha HHGOPMAIIMOHHbBIE
CUCTEMBI M IX KOMIIOHEHTHI, a TAK)Ke TEXHUYECKYIO JOKYMEHTAIMI0 Ha co3JaBacMbie HH(pOpMa-
[IUOHHBIE CUCTEMBI.

Brnanets: MeTo1aMu U CpeICTBAMH CO3JIaHUS CTAHIAPTOB, HOPM U MPABUJI, & TAKKE TEX-
HUYECKON JOKYMEHTAIIMH Ha CO3/1aBaeMble MHPOPMAIIMOHHBIE CUCTEMBI U UX KOMITOHEHTHI.

PaGoueit mporpammoii mpeIycCMOTPEHBI CIEAYIONINE BUABI KOHTPOJIS: TEKYIIHI KOHTPOIh
ycreBaeMocTd B opMe 3alIUThl IPAKTHUECKUX padoT, MPOMEXYTOUHAs arTecTanus B hopMe K-
3aMeHa.

OO01mmas TpyT0eMKOCTh OCBOCHHS TUCITUTUTHHBI COCTABIISIET 2 3a4E€THBIC SIUHUIIBI - 72 Jaca.
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IMTPUJIOXEHUE 2

YTBEPXJIEHO

[Iporokon 3acenanus
Kadeapsl MH(POPMAIIMOHHBIX
TexHoJiorni u cucteMm PITY
Nel2 ot 08.06.2020

JIUCT UBMEHEHUI
B pabodeil mnporpamme auciuiuiMHbl «CTaHgapTtu3anus B 00JacTH  MHGOPMAIIMOHHBIX

TEXHOJIOTHI» 0 HanpasieHuto noarotoBku 09.03.03 «[Ipuxnagnas napopmaruka» Ha 2020/2021
yueOHBIN TOJ

1. B nepeuens nporpammuoro obecrieuenus (I10 ) BHOCATCS ciaeayrommue n3MEeHEHUS:

Tabnuya 1

Nenn | Hanmenosanue 11O ITpoussoautens | Crocod pacmpocTpaHeHUs
/i

1 Microsoft Office 2010 Pro Microsoft JIUIEH3UOHHOE

2 Windows XP wnu Windows 7 Microsoft JIALEH3UOHHOE

3 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE

4 Microsoft Office 2016 Microsoft JIALIEH3UOHHOE

5 [Tnathopma ZOOM Zoom JIUTIEH3UOHHOE

2. B nepeuenb coBpeMeHHBIX IpodeccuoHanbHbIX 0a3 nanHbIx (BJ1) 1 nnpopmanonHo-
cnpaBouHbIx cucteM (MCC) BHOCATCS cieayronue n3MEHEHUs:

Tabnuya 2
Nen/n | HaumeHnoBaHue
1 MexnyHapoanble pedepaTiBHble HaykoMeTpuueckue bJl, noctynHelie B pamkax

HallMOHAJILHOH noamucku B 2020 T.
Web of Science
Scopus

2 [TpodeccuonanpHbie monHOTEKCTOBBIE b/, TOCTYyNHBIE B paMKaX HallMOHATbHOU
noamucku B 2020 T.

Kypuaner Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Kypnansr Taylor and Francis

DJIeKTPOHHBIC U3IaHUsI U3aTeILCTBA SPringer

3 KommnbrorepHsbie ClipaBOYHBIE TPABOBHIE CUCTEMBI
Koncynperant Imroc,
T'apanT
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MMHOBPHAYKH POCCHU

N 2
-

% 7y &
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% o
Crige rei®

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
"Poccuiickuii rocy1apcTBeHHbII T'YMAHUTAPHbIN yHHBepcUTeT"
(®Ir'6OY BO "PITY")

NMHCTUTYT UHO®OPMALIMOHHBIX HAYK 1 TEXHOJIOT U BE3OITACHOCTU
OAKVYJIPTET THOOPMAIMOHHBIX CUCTEM U BESOTACHOCTH
KA®EJPA NTHOOPMAIIMOHHBIX TEXHOJIOTYM 1 CUCTEM

CTaHnaan3aunﬂ B 00J1aCTH I/IH(l)OpMal_ll/IOHH])IX TEXHOJIOT Ui

I[TPAKTHUKYM 110 JUCHUITVIMHE

Hamnpasnenue nonrorosku Ipuknaanas nuapopmaruka 09.03.03
Hamnpasnennocts (npoduis): [puknannas uapopMaTrika B TyMaHUTapHOU cepe
VYpoBeHb KBaJIM(PUKAIIMK BBITYCKHUKA OaKaiaBp

®opma 00ydyeHHs OUHas

Mocksa 2019



CrangapTtu3zaius B 00;1acTi HHQOPMAITMOHHBIX TEXHOJIOTUH
[TpakTukym

ABTOPBI-COCTaBUTENH:

KaHIUAAT TEXHUYECKUX HayK, JOLEHT Kadenpsl HH()OPMALMOHHBIX TEXHOJOTUH U
cucreM [.H. Hcaes,

KaHIUAAaT TEXHUYECKUX HayK, JOLIEHT, 3aBenyrommii kadeapoit HHOOpPMAIMOHHBIX

TexHoJorTur u cucteM A.A. Pocanos

OTBETCTBEHHBIN PENAKTOP
KaHIUJAT TEXHUYECKHX HAayK, IOLUEHT, 3aBeAYIOIHA Kadenpoil HHPOpMaMOHHBIX

TeXHOJIOTUU U cucteMm A.A. Poecanos

VYTBep:kIeHO Ha 3aceaHuu Kadeapbl HHPOPMAIMOHHBIX TEXHOJIOTMI U CUCTEM

26.06.2019 mpotokon Ne 12



1. Henb npakTH4ecKuX 3aHATHI

Lenpto mpaktuyeckux pabor (nmamee Ilpaktukym) mo mucuumimHe «CraHmapTu3anus B
o0acTi UH(YOPMALIMOHHBIX TEXHOJOTHI SIBIIAETCS:

1. 3aKperieHNue TEOPETUUECKUX CBEJCHHH, T0JIyUEHHBIX B paMKaXx JIEKIIMOHHOTO Kypca.

2. [Tony4yeHne NpakTUYECKUX HABBIKOB B PELICHMU 3a7ay CTaHAAPTH3alMU B OOJIACTH
UH(POPMALMOHHBIX TEXHOJOTHH C MPUMEHEHUEM COOTBETCTBYIOMIMX METOJAMYECKHX W MPOrPaMMHBIX
CpPEICTB.

2. 3apaum [lpakTukyma

3aﬂa‘laMI/I HpaKTI/IKYMa 10 AUCHUIIIINHE SBJISIIOTCS .

1. OcBocHHE COBPEMEHHBIX METOJOB pEIICHHs 3a7ad 10 CTaHIApPTH3alMH B 00JIACTH
nHpopmanmoHHbIX TexHojoruit (UT).

2. OcBocHHE HOBBIX MPOTPAMMHBIX MPOJYKTOB B PeIICHUU 3anad cranmapruzanuu UT B
00J1aCTH IPUKJIAAHON HHPOPMATHKH.

3. [ToBeImeHne MPOPECCHOHATBHOIO YPOBHS B PEIICHUU 3aa4 Oymymiero OakajgaBpa —
nHpopMaTuKa.

3. Metoauka u cpeacrsa llpakrukyma

1. MeTtoanka Ka)Xaoro MPAaKTHUYCCKOI'0 3aHATHA OIPCACIACTCA MOICIIBIO COOTBGTCTBYIOII_[eﬁ
3ala4, KOTOpas BBIIIOJHACTCA CTYACHTOM Ha 3aHATHUH 110 3aJaHHUIO IMPEIIoaaBaTeClIA.
2. Cpe,I[CTBOM MMPOBCACHUA ITPAKTUYCCKOI'O 3aHATHUA ABJISAIOTCA:

. KoMIuiekT  mepcoOHaJIbHBIX OBM KOMIIBIOTEPHBIX ~ KJIACCOB Nucturyra
nH(pOpPMaLMOHHBIX HayK U TexHosorui 6e3onacHoctu (MUHTB) PITY ;
o Kommiiekc nporpamMmmHoro ooecrnedyeHus:

- onepanuonHas cucreMa MS Windows Bepcuu XP u Bbi1Ii€;

- TeKCTOBBIH penakTop MS Word;

- IPOTPAMMHBI KOMILJICKC MPHUKIIAJIHOTO CTATUCTHUECKOTO aHaJIM3a JAaHHBIX «YHHUBEpCaIbHas
CTaTUCTHYECKas quaoroBas cuctema «Stadiay (manee Stadia).

[TporenypHBIM 0OECIIEYCHUEM TPAKTUYECKBIX paOOT SIBJISIETCS:

. pOrpaMMHBINH KoMIUTeKe «Stadiay,

° COOpHUK 3aJ]aHUM CTyJIEHTaM I10 JaHHOW TUCIUTIIINHE

o Hacrosmue Metoauueckue ykazanus [IpakTuueckoro npakTukyma.

IMporpammubiii komiuieke «Stadia». B obmiem komiiekce paboT mo HHPOPMALUOHHBIM
TEXHOJIOTUSIM 3HAYUTEIHHOE MECTO 3aHUMAIOT CHUCTEMBI aBTOMATH3allMM W  YCKOPEHUS

IPOM3BOJICTBEHHBIX IIPOIIECCOB HA 06a3e pPalMOHAIN3ALUYU NPUHATHS CTPATETUUECKUX U OTEPATUBHBIX
peLeHui.

[Tporpammuslii mponykt «Stadia» sBIseTCS COBPEMEHHOW TEXHOJIOTHEH MOJICIUpOBaHHs
00BEKTOB MIMPOKOT0 Kjlacca W Ha3HAa4YeHWs, B TOM 4HCI€ U aHaiu3a CBOWCTB, IapaMeTpoB,
nokasatesnei nHpopmaroHHbx TexHonoruit (MUT). Ha ocHOBe aHaIMTHYECKUX PACUCTOB 3HAYCHUM
[IapaMeTPOB M IOKA3aTEIeH MOKHO IOJIYYUTh JIOCTOBEPHBIE M IOJIHBIE JAHHBIE Ul PELICHUs 3a1a4
yHupukanuu u crapaapruzauud UT W HUX OTHENBHBIX KOMIIOHEHTOB - 110 almapaTHOMY,
IPOrpaMMHOMY, HH(POPMAIITHOHHOMY, TEXHOJIOTMYECKOMY U OPTaHU3allMOHHO-TIPABOBOMY KOMILIIEKCY.

B pamkax pewreHus 3anad a”anusa v passutus WUT pemarorcsa 3amauu NpUHATHS peLICHUN
CTPATErHYeCKOro, TAKTUYECKOrO0 M ONEPATHMBHOTO YPOBHEM JUIsl OpPraHM3aluii Malloro, CPEJHEro U
00JIBIIOr0 YacTHOro OM3HEca W TOCYAapCTBEHHBIX OpraHM3allii, 3aHATHIX B TOM WJIM MHOH Mepe B
nH(pOpPMaLMOHHOH cdepe.

OTOT NPOrpaMMHBI KOMIUIEKC SIBISETCS pa3pabOTKONM POCCHMCKMX YUEHBIX — HHCTUTYTa
Mexanuku MI'Y. «Stadia» - 3170 nmpodeccrnoHaaIbHOE KOMIBIOTEPHOE pabouee MECTO IS KETHEBHON
paboThl CHELUANINUCTOB U PYKOBOJIUTENEH (UpPM, MOApa3/IeIeHUH, OT/IEN0B [UIAHUPOBAHMSI, OT/IEIOB



MapKeTUHTa, PYKOBOAMTENIECH HAYYHBIX pa3pabOTOK U MPOEKTOB, CIYXO cObITa, KOHCYJIBTAaHTOB I10
HSKOHOMHUYECKHMM BOTpocaM U BompocaM OusHeca. [maBHas 3amava, pemaemass C  OMOIIBIO
nporpaMMHOro mpoxaykra «Stadia» - co3maHue BOKpYr YHPaBJICHYECKOTO COCTaBA MaKCHMAIBbHO
CO3MIATENIFHON, MH()OPMAIMOHHO-TOTUYECKONH cpensl, ymoOHOH i >(deKkTuBHOrO aHamm3a u
MOCJEIYIOMEro OBICTPOTO MPHUHATHUS PEIICHHUH Ha BCeX YpOBHAX yrpasieHus. Co3gaHHas HA OCHOBE
IPUMEHEHHSI TEXHOJIOTUH CKBO3HOM JIOTUKH mpolieccoB «Stadia» obecrieunBaet:

. pa3paboTKy MaTeMaTHYeCKUX W HKCHEPUMEHTANbHbIX (pu3udeckux) moxaene UT B
pelieHny 3ana4  yHudukanuu u ctanaaptusanuu UT;

. nposeaeHue ananusa UT u e€ KoMIOHEHTOB;

. MpUHSTHE pelieHui 1o pa3putuio UT Ha ocHOBe MoJiene;

J pa3paboTky npodeccruoHanbHbIX crpareruit UT;

. IIPUHATHE KOMIUIEKCHBIX pelIeHuH 110 pazsuruio 1UT;

J OpraHu3alMI0 JIOTUKU JOCTMDKEHUS Lielel, obecreunBasi pyKOBOAUTENEH CPEICTBOM

OOpBOBI C TMPOSIBIICHUSMU BHYTPUOPTaHU3AMOHHOTO Xaoca W HWHCTPYMEHTOM CO3WIAHHS TIPU
noctpoenuu UT;

. COKpAIllCHUE BPEMEHM JOCTH)KECHMS ITOCTABJICHHBIX LIEJIEH B HECKOJIBKO pa3 Hapsay C
yIy4IIEHUEM KauyecTBa 3TON pabOThI B 00JIACTH M3ydeHUS] HH)OPMAIIMOHHBIX OOBEKTOB;
o MaKCUMM3AlMIO0 POCTa U Pa3BUTUS MHPOPMALMOHHOTO MEHEKMEHTa OpraHu3alllu.

OnHO W3 OCHOBHBIX JOCTOMHCTB IpOrpamMMbl 3akirouaerca B cieayromeM. Konuenmus
komiuiekca «Stadia» TOCTpoeHa Ha JIOTMYECKUX OCHOBAHHUSAX HMCCICAOBaHUS OOBEKTOB IIMPOKOIO
Kjacca W HazHaueHus. Tak, HampuMep, YYUTHIBAeTCs JAWJIEMMa: [OYeMy OJHU HMH(OpMaIOHHBIE
CUCTEMBI Pa3BUBAIOTCS U PACTYT, a APYTHUE CTOAT HA MeCTe O€3 pa3BUTHS U MOCTEINEHHO YMHPAIOT.
[Tonp3oBarens MoxeT cOpMyIupoBaTh MpoOJIEeMY, OIpPENCIUTh BO3MOXKHBIE abTEPHATHUBHBIC
BapHaHThl PELICHUs, NPOAHAIW3UPOBAaTh UX M BbIOpaTh HauOoisiee pauuoHaibHbIM. Kpome Toro,
KOHIIETIUS] YYUTBHIBAET CUCTEMHBIE CBOMCTBA OOBEKTOB YIPaBJIEHUS, B YACTHOCTHU, UX JIEKOMIIO3ULUIO.
[ToaTromMy mporpamMma B COOTBETCTBHM C JIOTUYECKUM OCHOBAaHMEM OOJBIION BONpPOC pa3OuBaeT Ha
Oosee MenkHe, MeJKHE pa30MBaeT Ha JIEMEHTApPHbIE U 3JIEMEHTapHbIE OKpYXaeT WH(OpMAILMOHHON
JIOTHYECKOU cpenoif. M, pemas ManeHbKHe 3a/1a4H, M0JIb30BaTeb MIPOCTO PemIaeT OOJbIINE CIOXKHBIE
Bompockl. ViIMeHHO Tak komiuieke «Stadia» cioxkHoe enaet npocThiM.

B nporpamme mMoxeT paboTaTh Kak OJIMH YEJIOBEK, TaK U IPYIIIa M0JIb30BaTeeii OpraHu3alui.
[IporpamMa mocTpoeHa MO TAaKOMy MPHHLIMITY, YTO B HEH MOXKHO pelaTh LeNble KOMIUIEKCHI
BOIPOCOB, a TAK)KE€ M OTIENIbHbIE BOMPOCHI, KOTOpPBhIE Ba)KHbI JJis IMojib3oBarens. Hanpumep, eciu
IporpaMMOil TOJB3yeTcsl BCA OpraHu3alus, TO paboTa CTPOUTCS MO CIEAYIOIEMY NPUHIIMITY:
COTPYJIHUKH Pa3IMYHBIX OTAENIOB cOOMpar0T MHPOPMAIUIO JJIs HaualbHUKOB CBOUX OT/AEJOB. 3aTeM
PYKOBOJUTENN OT/EIOB aHAJIU3UPYIOT COOpPaHHYIO0 MH(OPMAIMIO M TOTOBST UTOTOBBIE JOKYMEHTHI.
Janee sta mH(poOpManys KOHLEHTPUPYETCSd B OJIOKE OTYETHOCTH IE€pei] BBICIIUM PYKOBOJICTBOM,
KOTOPBIM U OTCBUIAETCSl HaXkaTheM OoAHOM kHomku. Eciu ke ¢ mporpaMMoil paboTaeT ouH YesloBeK,
OH MOJKET pellaTh JI00bIe BOMPOCH! MO JI0OOMY U3 OJIOKOB MPOrpaMMBbl, KOTOpPBHIE Ba)KHbI €My B
JaHHBIM MOMEHT.

[IporpamMma ob0nanaer HaOOPOM M IPYIHMX UHTEPECHBIX JOCTOMHCTB, B YACTHOCTH:

- KOMIIJIEKCHOCTb;

- ucrosib30Banue Beex Bo3mokHocTern OC Windows u Microsoft Office;

- HCIIOJIb30BAaHME IMPOrpaMMbl B OOydaromMX IensX Mno aucuuiuinHe «CTaHgapTu3anus B
o0nacT HH()OPMALIMOHHBIX TEXHOJIOTUI», a TAKXKE MO IPYTUM JTUCHUTUIMHAM;

- HCIIOJIb30BaHME OMOIMOTEKM C Maccoll NpUMEpOB, CHOCOOCTBYMOMIEH TIyOOKOMY
PacCMOTPEHUIO BOIIPOCOB MO ATUM MPEAMETaM.

B pesynbTare - Kax10e U3 3TUX MPEUMYILECTB MO3BOJSAET OBICTPO U YPPEKTUBHO PeaTn30BaTh
LEeIU MCCIIEeI0BAaTENbCKOTO U TPOEKTHOIO  CEKTOPOB M JIOOUTHCA TMOJNYYEHHUS MaKCHMallbHBIX
pe3yinbTaroB B pazButuu UT. Kakum xke oOpa3oM uccienoBanust 1 pa3paboTKH, TOCTPOEHHBIE Ha 6a3e
NporpaMMHOro Komiuiekca «Stadia», oOecrieyrBarOT —peaau3anuio 3a1ad Pa3BUTHS, SBISIONIAXCS
HEHTPaIbHBIMU JIUTSI KAKAOH PUPMBI? YKaKeM 37eCh B KaueCTBE IPUMEPOB HECKOJIBKO OJIOKOB 3a/1a4:

1.  AnHanu3 uHGOpPMaIMOHHON CUTYaIUH.



2.  H3yueHue CTaTHCTUYECKHUX TapaMETpPOB U IMOKa3aTeNell MH(POPMAIMOHHBIX 00BEKTOB, B
HaieMm cityvae - UT.

3. Pemenume MaremMaTHdyecKMxX MOZENEH Ha OCHOBE HCXOJHBIX JAaHHBIX O COCTOSHHH
nH(pOPMAITMOHHOTO 00BEKTA.

4.  Pemenue 3a1a4 KOPPEJISALMOHHOTO aHAIN3a U3y4aeMbIX HH(POPMALMOHHBIX OOHEKTOB.

5. PerpeccrnoHHbIi aHaJIN3 TPOU3BOAUTENILHOCTH UH)OPMAILIMOHHBIX CUCTEM.

6. IlonmydyeHue CTaTUCTUYECKHX OLIEHOK M3Y4aeMbIX OOBEKTOB YIPABJICHUS, B TOM YHUCIE H
UT.

7.  YcrpaHeHue HEOAHOPOJHOCTH CTATUCTHYECKOW CTPYKTYpHl Je(eKToB 00paboTKu
JAHHBIX B TEXHOJIOIMK HHPopMannoHHbIX cucteM (MC) MeTo1oM KitacTep-aHanus3a.

8.  H3zyuenwue 3pHeKTHBHOCTH MOJACPHHU3ALNN HHPOPMAITMOHHOTO pecypca.

9.  CuHte3 TexHONOrHYeCcKOro npouecca oopadorku nanusix UC u np.

OTO Aaneko He MOJHBIM mepedyeHb 3afad mo pa3Butuio WUT, KoToppie MOTEHIHUANIBHO MOXKET
obecrnieunTh KomIuteke Stadia B HanpaBneHuu cranpaptuzanuu UT.

[IporpaMMHBIE MOZYJIH  PAacYETOB Oa3UPYIOTCS HA COOTBETCTBYIOUIUMX MOJENSAX TEOPUHU
BEPOSTHOCTEH M MaTeMaTu4ecKod cTaTUCTUKU. CTpPYyKTypa 3THX MOJENEH COOTBETCTBYET CTPYKType
BBIIICTIPUBEICHHBIX 3aJa4, BBIMOJHAEMBIX KomiuiekcoM «Stadiay. Huctutyr Mexanuku MIY
IOCTOSIHHO TOTIOJIHSAET COCTaB 3TUX MOJelel, pa3BUBasi TEM CaMbIM (DYHKIMOHAIbHbIE BO3ZMOKHOCTH
IPOTPAMMHOTO KOMILIEKCA.

3HayeHue (YHKIMOHAIBHBIX BO3MOXKHOCTEH HWH(MOPMALMOHHBIX TEXHOJOIMUM B 0O0JIACTH
MCHE/DKMEHTa Ha 0Oa3e Komiuiekca «Stadia» CyIIeCTBEHHO YBEIMYMBACTCSA 3a CYET peau3aluu
MYJIbTUMEAMMHOTO OTOOpaKEHUsI pE3yJIbTaTOB pelleHHs 3anady. B mporpamme oO4eHb MOJHO
NPEJCTAaBICH KOMIUIEKC THCTOTpaMM, TUarpaMM, TaOJHI, CXeM M JIPYTHUX CPEACTB rpadudecKoro
MOJICJIMPOBAHMS UCXOAHBIX M PE3yIbTATHBIX JAHHBIX IO PELIAEMbIM 3aJjauaM I10JIb30BaTells.

4. OcHoBHBIE 3Tanbl pA00THI

1. TlocraHoBKa 3a/1a4M IPAKTUUYECKON pabOTHI

Ha mnepBoM mnpakTHUYecKOM 3aHATUHM CO CTYJIEHTaMH @IPOBOAMTCA 0O0Ias I[OCTaHOBKA
npakTU4deckbIX pabor. [IpemomaBarens MOXET AaBaTh HEOOXOIUMBIE TOSICHEHUS IO METOJUKe
IPEJCTOSIINX MpakTUYeckplXx paboT. Ilocne o3HakKOMJIEHHMS C TNPOTrPaMMHBIM — KOMIUIEKCOM
IpenojaBaTeslb IMPOBOJUT IOCTAHOBKY 3aJaud KOHKPETHOI'O IIPAKTHYECKOTO 3aHATHSA. 37€eCh
pa3bsACHSAETCS TPYMIE CTYACHTOB COJAEpKaHME U 00beM paboT, MPEeTyCMOTPEHHBIX KOHKPETHOM
npakTudeckoit pabotsl. Ilpexxne Bcero, ¢opmynupyercss LenM, 3aJadd, OCHOBHBIE 3Tambl paboThI,
NOCJIEI0BATENBHOCTD U XOJ PEIIEHUs 33Ja4l MPaKTUIeCKOM padoTsl. Onpenesnstorcss coaepKaHue U
dopma mpencTaBIeHUs pe3yabTaToB paboThl. HeoOXoauMO OTMETHTh, YTO KakJas MpaKTHYecKas
paboTta cTyneHTa JoJKHA ObITh odopmileHa B BUAE WHIUBUAYAIBHOIO OTYETa O MPAaKTHUUECKOMN
pabore. [TosicHsieTcss METOIMKA COCTaBIEHUS M OPOPMIICHHSI OTYETA O MPaKTHUECKOH paborTe.

2. O3HakomiieHUE CTYACHTA C COACPIKAHUEM U 00BbeMOM HpaKTI/I‘leCKOﬁ pa6OTBI

Ha sToMm 3Tame CTyAeHT AOKEH TINATENbHO W3YYHUTh COJEpKaHHE U 00beM MpeACTOsIIeH
npakTuueckod paboThl. Ecnu mocTtaHoBKa 3aladyM HEJOCTATOYHO SICHA, OH MOMET OOpaTHUThCS K
MIPENO/IaBaTeli0 32 JIONOJHUTEIbHBIMU Pa3bACHEHUSAMHU. 3aT€M CTYAEHT IMPHUCTYMAET K BHIIOJIHEHHUIO
3aJIaHUsI IPAKTUIECKOM pabOTHI.

3. Tlopsimox BBIMTOTHEHUS TPAKTHYECKOH paboThI

CTyZeHT BKIIIOYAeT KOMIBIOTEP U BXOJUT B MPOTrPaMMHO-UH(OPMALIMOHHYIO Cpely KOMILIEKCa
«Stadia». B cooTBeTCTBUHM C YCTaHOBICHHOW IOCIEIOBATEIBHOCTBIO ITANOB pPaOOTHI BBIIOIHSET
00BeM paldoT, MPeayCMOTPEHHBIX 3a/laHuEM MpaKTUYecKor paboThl. [Ipy BBHIMOIHEHNH MPAKTHYECKBIX
paboT cienyer oOpaTUTh BHUMAaHHE, YTO KOMILIEKC «Stadiay uMeer cucrtemMy CrpaBoK.



[Ipy ycnoBUM BBHIMOJTHEHHS TOJHOTO O0OBEMa MPAKTHUYECKON padOThl CTYACHT NpPOBEPSET
MPAaBWIBHOCTh PE3YJbTATOB M TMPEABABISET IMPENOAaBaATEN0 PEe3yabTaThl pabOThI, BHIBEICHHBIE Ha
9KpaH. B ciyuae 3aMe4YeHHBIX OMIMOOK CTYACHT MPUHUMAET MEPhI K UX HCIPABICHUIO U 3aTEM CHOBA
NPEIbSABISET Pe3yabTaThl MPENOJIABATENI0 Ui KOHTPOJIA M IpueMa pe3ynbTraroB paboTsl. Eciu B
pabotre OmHMOOK HE COAEPKUTCS, TO MPHUCTYMAET K COCTABICHHIO M OQOPMICHHIO OTYeTa O
MIPaKTHYECKOH padorTe.

4. Peructpanus pe3yabTaToB U oOpMIIEHHE OTYETA O MPAKTHUUECKOM paboTre

ITo Mepe TOro, Kak BBINOJIHAIOTCS 3TAllbl IPAKTUYECKON paboThl, CTyIEHT PETUCTPUPYET BCE
pe3yibTaThl CBOEH paboThl B cOOCTBeHHOM (haitne. DToT ¢aitn B OyayiieM IoKeH ObITh odopmileH
Kak OT4eT MarucTpaHTa o IpakTHYeckod paOore. @Daiin JOKEH XpaHUTbCS B IAIKe
COOTBETCTBYIOIIETO MarucTpanta. OdopmieHne oT4era BHIIOIHUTD MO CIEAYIOUIMM MpaBuiaaM. OTuer
0 IPaKTUYECKOH paboTe AOJKEH colepkaTh Cleyrolre o0s3aTesIbHble pa3lienbl — Leib (3a1aun),
METO/MKA U CPEICTBA, OCHOBHBIE ATAITBI TPAKTUYECKON paOOTHI, BBIBOJIBI U JINTEPATYPA.

OTuer Mo KaxI0M NpakTU4ecKoil paboTe cocTaBiseTcss MO  ciefyroue 00o0mmeHHoN
CTPYKTYpe€:

1. HaumeHoBaHue UASHTUPHUIUPYIOMUX MPU3HAKOB: “OTueT 0 mpakTuyeckoit padbore Ne 1o
TeMe (HaMMEHOBAaHWE TEMBI) CTyAeHTa (yKa3bpIBAlOTCS (QaMUIMs W HMHULUAIBL, BUA OOydYCHHS,
dakynbTeT, Kypc, rpyImna).

2. Uens pabotel. @opMynupyeTcs B COOTBETCTBUU € cojiep:kaHueM paszaena «Lleab pabotbiy,
COOTBETCTBYIOLIEH NMPaKTHUECKOH pabOTHI.

3. Meroauka paboTsl. Omnpenensercss B COOTBETCTBUH € YKa3aHHOW BBIIIE (POPMYITHPOBKOU H
IpU HEOOXOIMMOCTH YTOUHSAETCS B 3aBUCHMOCTH OT COZEP KaHUS KOHKPETHON MPAaKTUUECKOM paboThI.

4. Drtanbl BbINONHEHUA palOoThl. IIpuBOASTCS HOMEpa M HAaMMEHOBAHMSI 3TAloOB PadOTHI,
yka3aHHble Bblme. [locienoBaTeibHO MO KaXAOMY M3 3TallOB IPUBOJIUTCS XapaKTEpPUCTUKA
COJIep KaHMs BBITTOJIHEHHBIX 110 ATAITy padoT.

5. BoeBomel mo pabGore. K 31Ol wactu paboOTBl CTYIEHT JOJDKEH OBITh OCOOEHHO
BHUMATeNbHbIM. DOpPMYIHPYIOTCS BBIBOJBI TEOPETHUYECKOIO U IMPAKTUYECKOrO Xapakrepa o
BBITTOJIHEHHON MpakTHdeckoi padore. OOBIYHO BBIBOJBI M3JIAraloTCs MOCIEA0BATENbHO M0 KaXJIOMY
13 9TarnoB paboTel (oT4eTa) — 1-2 BHIBOJA. YKA3bIBACTCS MECTO M 3HaYeHUE pa3paboTaHHON MOJeTu
WINA pelIeHHOW 3anauu. BeiBoabl popmynupyroTcst B cxkaTod . uyeTkoi ¢opme. BbiBoj nomxeH
COJIEpIKaTh CXKATYIO MBICIIb O BBIIIOJHEHHOM 3Tare padoThl, KaK pe3ysbTaT aHATUTHUKO-CUHTETUYECKOM
nepepaboTKU co/epKaHMsl BBIMOJHEHHOTO 3Tana. He cieayeTr ykas3blBaThb B BBIBOJIAX COZAEp)KaHUE U
00bEM BBITTOJTHEHHBIX Pa0oT.

Texkct ordyera JODKEH OBITH M3JI0KEH JAKOHUYHO M BMECT€ C TeM HH(GOPMATUBHO C
coOIoIeHHEeM MpaBWJI TpaMMaTHKU. TeKCT MpakTHYecKod paboThl Habupaercss B peaaktope Word
yepe3 1,5 untepBana, 14 kerup, mpudpt Courier New Cyr, 3aroloBKd pa3feiioB M MOAPA3/eNoB
BBIICTISIIOTCS. JKUPHBIM LIpUPTOM. B KOHIE oTueTta MoOKeT OBbITh yKa3zaHa JUTEpaTypa, KOTOPYIO
CTYACHT NpPUMEHHJ B IpakTHYeckod pabore. bubnmorpaduueckue omucaHus  JUTEPATypHBIX
HCTOYHUKOB JIOJKHBL  ObITh  odopmieHsl B coorBerctBun ¢ ['OCT 7.1-84. IlpaBuna
6ubnorpadguueckoro onucaHus JOKYMEHTAIUH.

5. 3ak/I09uTeNbHASA YACTh NPAKTHYECKOH padoThI
[Tocne oOkOHYaHUS COCTaBJIEHHUS OTYETa CTYAEHT IPOBEPSET €ro MpaBWIBHOCTh M

ycrpanser omuOku. Ilpm  ycrnoBUM OTCYTCTBHSL OIIMOOK TNPEABSABISIET HKPAaHHBIA  OTYET
npenogasarento. [IpernoaaBarens yuTaeT TEKCT oTyeTa U MpUHUMAET ero. [Ipu ycrioBuu 3aMed4eHHbIX
OLIMOOK MpernoiaBaTeslb yKa3blBaeT CTYAEHTY Ha 3TH ommOku. Ilocie 3Toro cryaeHT ucmpasiser
OIIMOKHY ¥ OBTOPHO MPEABSBIISET OTUYET MPENOIaBaATEINIO.

Ilocne 3aBepuieHHs MONHOTO oOOBeMa paboOT, HCHpaBlIeHHs OMIMOOK IO 3aMeYyaHHsIM
npenoaaBaTeyid, COXpPAaHACT OTUYCT, BBIXOJUT U3 CUCTEMBI «Stadia» 1 BBIKIIFOYA€T KOMIIBIOTEP.






IIpakTnyeckas padora Ne 1. Pemenue 3a1aum  «AHAJIH3 OCHOBHBIX IIapaMeTpPOB
crangapruszamun UT»

1.1. KpaTkasi nocTaHoBKa 3a/1a4u

OCHOBHOHM LIENBIO 3a7aud SIBISIETCA TOJy4YEHHE MPAKTUYECKHX HABBIKOB B MOJEIUPOBAHUU
nporecca U3y4eHUsl CYIIECTBEHHBIX XapaKTEPUCTHK (PYHKIIMOHAIBHOTO COCTOSHHS HCCIeNlyeMOi
UT, xak Haubosee pacnpocTpaHEHHOrO Kilacca MH(POPMAIMOHHOTO pecypca, a TakKe 3aKpeIuieHHe
TEOPETUYECKUX CBEICHUM, MOJYyYEHHBIX B paMKax JIEKIIMOHHOT'O Kypca.

Pemenne 3amaum GasupyeTcss Ha NPUMEHEHUU CPEJICTB CHUCTEMHOIO aHajH3a, Teopuu
BEPOATHOCTEH M MaTeMaTHueckoil ctatuctuku [1,2]. MeTonuka BBIOJIHEHUSI pAOOThI COCTOUT B TOM,
YTOOBl HA OCHOBE COOpPAHHOTO CTATUCTUYECKOTO0 MaTepuaia BBINOJHUTH aHAIN3 (YHKIIMOHAIHLHOTO
cocrosaust WT mporpammubsiMu cpenctBamu  nuanoroBoit cucrembl STADIA. Ha ocnoBe ananuza
BbIpa0aTbIBaeTCs  MOCIEAYIOIIME CTpaTerdusi W TaKTUKa pelleHHsl 3a7ad CTaHAApTHU3alud U
panuoHanu3anuu ¢pyHkiuonuposanus UT.

B xozne uccnenoBanus peanbHo QyHkuuonupyromieir UT meromom mpsMoro HaOMrOACHUS
oOHapyxeHbl U 3aduKcupoBaHbl B «Bemomoctu nedeKkToBy» OIMMOKKA MO JIOCTOBEPHOCTHU
JOKYMEHTHOW HH(OpMAIMK, [IOMYyIICHHbIE Ha paznuyHbX dTanax TexHojoruu UT. [edexrts mo
JIOCTOBEPHOCTH MOTYT MMETh Pa3lW4YHble MOAU(HUKAINK, HAIpuUMep, 3aMeHa HCTUHHOTO CHMBOJIA
(cuMBOJIOB) Ha Jpyroi (omMOOYHBIN), TpPaHCMO3UIUS («HAMON3aHUEe») HMU(P MOKa3aTens, IPOMyCK
PEKBU3HUTA-OCHOBAHUS MOKa3aTesi, OOl mporpammel, 0Tkaz 9BM u np.

B Ttexnomorun WT oOHapyxkeHue U uchpaBieHue [e()eKToB, B YaCTHOCTH, IIO
JIOCTOBEPHOCTH CHUXaeT 3()()EKTUBHOCTh HCIOIB30BaHUS BPEMEHHBIX, (PMHAHCOBBIX, TPYJIOBBIX U
IPYTHX PECypcoB. DTO OTpPUIATENBHO BIUseT Ha KadecTtBo WUT, B 4aCTHOCTH, Ha €€ BBIXOJHBIC
XapaKTepUCTHKH, Harpumep, npousoautensHocts UT, cebecTonMocTh 00pabOTKH JOKYMEHTOB U JIp.

B nanHom mpumepe BbIOOpKa 1edeKTOB MO JTOCTOBEPHOCTH IMPEACTaBICHA BO BPEMEHHOM
HIKaJjie u3MepeHus - B MuHyTax. Kaxapiil neext kak ciaydaiiHoe coOObITHE PEACTABICH KOJTHMYECTBOM
MUHYT, 3aTpayeHHBIX Ha OOHApy>K€HHWE M HCHpaBiIeHHE AedeKTa MO TOCTOBEpHOCTH. McxomaHbie
CTaTHUCTUYECKUE JIaHHblE MIACHTHUQHUIMPYEM Kak mepeMeHHyro X1, cocrosuryto u3 cienyrommx 30
3Hauenuit: 3, 1,5, 2,4, 6, 1, 4,2, 5, 6, 4, 6,45,2, 4,3,7,5, 4,6, 4, 3, 5, 4,5, 3,5,4,3.

1.2. OcHOBHBIE 3TANIbI PelIeHHUS 321241

Pemenne nanHOM 3a1a4M COCTOUT U3 CIEAYIOIIUX ITAMOB:

. BBOJ cTaTMCTMYECKUX IKCIEPUMEHTAIbHBIX JaHHBIX.

. [lonyyenune onucaTebHOW CTAaTUCTUKU OCHOBHBIX napaMeTpoB UT no 1ocTtoBepHOCTH.
. IIpeoOpa3oBaHue JaHHBIX.

. Buzyanusanus gjaHHBIX.

. Anamu3 coctosinus T 1o Kputepuro JOCTOBEPHOCTb UH(OPMAIIHH.

. DOpMyIMpPOBAHNE BBIBOJIOB.

. CocraBieHue 1 opopMIIEHHE OTYETA O PELICHUHN 3aJauu.

BBoJ cTaTHCTHYECKUX HKCIIEPUMEHTAIBHBIX JaHHBIX. B Hamewm ciaydae npumensercs [IIICA
STADIA nox ynpasaenuem OC WINDOWS. Bemonnuts 3arpy3ky STADIA. BBon maHHBIX
MIPOU3BOJIUTCS TOCPEICTBOM Habopa Ha KJaBUAType HKCIIEPHUMEHTAJbHBIX JIaHHBIX, YKA3aHHBIX B
pasnene 1.1, B ¢dopme »HIeKTpOHHOM TaONMMIBI WMIM MAaTpULbl JaHHBIX. JlaHHBIE MO KaXJOU
MEPEMEHHOI 3alKChIBAIOTCS B COOTBETCTBYIOIIMI BEKTOP-CTONOEI] MAaTpPUIlbl, B HAIllEM NpPUMEpPE B
cronber x1 anekTpoHHO# Tabmuis (puc.1.1.).

[Tonyyenue ommcaTenbHOW CTaTHCTHKU OCHOBHBIX IapameTpoB MT mo moctoeprocth. s
pacueTra 3Ha4eHUH ONMCATEIbHOW CTATUCTUKH LIEIKHYTh MBIIIKON

~N N Ol &~ Wi —
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Puc. 1.1. BBoa 3KciepMMEHTANIbHBIX JaHHBIX (TepeMeHHas X1)

no MeHro “Cratuctuka”’. B mosgBuBmemcss mogokHe «CTaTUCTUUECKHUE METOILDY B ITOAMEHIO

“ITapameTpuueckue TECThI MIEIKHYTh MBIIIKON 10 onuuy “OnucarenbHas cratTuctuka” (puc.l.2).
EC. STADIA 7.0/base ana Windows (C) Kynamues A.T., 1996-2007, nna DOS: 1988-1996 = E'Iﬂ

©afn  MpadkkH=FE  Kanskynat

MpeoBpasOBaHHA=FE CTATHCTHRS=FS  OkHa  Momows=F1

] | BecexX=1, x1=30
]
=1 =2 =3 =4 =5 =6 =7 =8 =9] =10] =11 =12 =13 -
1 3 .
2 1
- ;
5 4
E 6 EIHKA 3 K=CpaBHEHHE 2-X pErpeccHH
7 1 2= Fumnrnanna."unnnanbunmb L lMNpocTas perpeccHAjTpeHa
) 4 3=Koppeasuns =MHOXECTBEHHAA AHHEAHAA
5 2 A=Crbi neHta H @PHwIepa N Mowarosas perpeccHs
i0 5
11 =] 5=Xu-kBanpar
12 4 6=CpanBHrajnoaoxkeHHs P=bakropHui
13 [ MacwraGafpaccesHHs
14 15 [IpOH3BOALHEIX AALTEPHATHE
15 2
le 4
17 3
18 - JT=BHYHCAEHHE BEPOATHOCTERA
19 5 = i U=CornacHe pacnpeneieHHH
C=[\pyx<chaKTOpPHBH
20 4 c=pynnoBok
21 2] D= MHDdeJaKTDDHHM
22 4
23 3
24 5
25 4
26 5
2% 3 ARIMA-Monenn
28 s =PypLe-MoOAEAH
29 4
30 3

@ MAP-Teopra v pewe. .. ) . L .. [ —— AU B R e L e
Puc. 1.2. CprKTypa MOJOKHA «CTaTI/ICTI/IqGCKI/Ie METOJbI»
B pesynbraTte aktuBHM3auu onuuu «OnucaTenbHasi CTATUCTUKA» MOSBUTCS MOJIOKHO «AHAIU3
JTaHHbIX» (puc. 1.3).
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®afin Mpadiicn=F6  KaneckynaTop—=F7 MNpecBpasosarka—FS  CTatkcTiica—F9  Okna  MNomouwe—=F1

(=] ]

PesynbrarTel

OMHCATENEHAR CTATHMCTHEA. dalkin

AnnnElnE R x|

X Ormcuure

Ll

Y rMP-TeopHa 1 pewe. .. ¢/~ InCo Products Page -... . STADIA 7.0/base an... Bl AHANHS NEpEMEHHBIR

Puc.1.3. ITogokHO «AHAIN3 TEPEMEHHBIX )

3arem u3 cyonons «l[lepemennbie» nmepeMeHHyIo X1 HeoOXoaumo mepeciaTh B cyomnomne «Jlis
aHanmu3ay. J{J1sl 3TOro cHavaia HyXHO BBIJICIIUTh MIEPEMEHHYO X |, IEIKHYB 10 Hei OJIHOKPATHO JICBOM

KJIaBuIIe MpIkH (puc. 1.4),
fr. STADIA 7.0/base ana Windows (C) Kynawnues A.MN., 1996-2007, gna DOS: 1988-1996

®afin  Mpadkn=F6 Kanckynatop=F7 MpeoBpasosana=F3  CratmcThka=F9 Okda  MNomowb=F1

EENEREIEE

Pezynbrarte

OMHUCATENBHARA CTATUCTHEA, dain:

AHaNM3 ne pemMe HHbIX u

Ll

Do her

0§ MIP-Teophs v pewe... /= InCo Product e [f, STADIA 7.0/ an...

L]
=

[T p———

Puc.1.4. Beinenenue nepemMeHHOM X 1

NN

a 3aTeM HICJIKHYTb JIEBOH KJIABHUILIEH MO KHOIIKE «CTPCJIKAa BIIPAaBO» W MOMCCTHUTH IICPCMCHHYIO xl B

cybmorne «yis ananmsay (puc.1.5).
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. STADIA 7.0/base gna Windows (C) Kynawueg A.l., 1996-2007, ona DOS: 1988-1996 dﬂlﬂ

dafin  Mpadikn=F& KanckynAaTop=F7 [MpeofpasosaHma=FE CraThoTika=FY OkHa  MNomows=F1
BEIERENIEE

Pezynbsrarbi

OMKMCATENBHAA CTATHMCTIELS, Dain:

EDE

AHanM3 Ne peme HHbIX H

Ol MEP-TeopHa  pewe. .. /= InCo Products Page -... [F. STADIA 7. n.. Bl AHARKE NepEHeHHET

Puc.1.5. [lepemenienue nepemenHoit x1 B cyonone «Jlyis ananuzay

C uenplo ycTpaHeHUS HEOOXOIMMOCTH M3JIMIIHUX I[IOBTOPOB B ONEPALMOHHOM pEIIeHUU
NOCIEAYIOIUX 3alad, B YaCTHOCTH, KOJMYECTBA DPHUCYHKOB JaJWM HEKOTOpBIE IIOSCHEHHUS IIO
uHTepdeiicy. B maHHOM NOMOKHE KHOIKM «CTpeNKa JieBas» M «CTpeJIKa IpaBas» CIyXkaT Ul
HEePEChUIKH MEPEMEHHBIX U3 OAHOro cyomnons B apyroe. Haxxatue kHonku «Bce» peanusyer komaHay
10 NIEPEMEILIEHUIO BCEX NMEPEMEHHBIX B HEO0X0AUMOE CyOIOIIe.

JUis BBIYMCIEHUS M BBIBOJA CTATUCTHUYECKUX OLIEHOK HEOOXOAMMO KIMKHYTh KHOIIKY
«YTBEpAUTDHY, TIOCTIE YEro MOJIyYUM pe3ysbTaT pacyera 1o nepemenHoi x1 (puc. 1.6). Ilox pyopukoit
«OIIMCATEJIbBHAA CTATUCTHUKA: ®ain» npuBeneHbl KpaTKUE [aHHbIE, KOTOpbIE B Hallel
3amade cieayer moHuMarth Tak: llepemennas — x1, Pasmep BbIOOpKM (KOJMYECTBO 3HAYEHUH TI0
nepemenHoil x1) — 30, Jlnanason 3HayeHuit — ot 1 1o 45 muH., CpenHee BHIOOPOYHOE 3HAUEHHE —
5.367 muH., Ommoka — 1.394, qucnepcus — 58.31, CranmapTHoe oTkiIoHeHUEe — 7.636, CymMMa Bcex
3HaYeHUH JaHHBIX epeMeHHoM x1 — 161.
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. STADIA 7.0/base nna Windows (C) KHynawues A.T., 1996-2007, ana DOS: 1988-1996 = Iﬁ'lil

Dafin  [padmnken—F6  Kanekynatop=F7 Npeofpasosanma=F8  CratmcTika—F9  Okna  Nomowe—F1

S|

o]
COMNHMCATENBHAR CTATHMCTIEA. Dalin: ﬂ

IlepereHHaa Pasmep <-JianazoH-> CpegHes Ommibika Hucnepc COT OTEIL  Cylbaa
=1 30 1 45 5.367 1.394 5831 7636 181

J/ BLulaTh ACNOAHMTEALHYID CTATHCTHKY?

¥ oxee | ® wo |

Ol MKIP-TeopHa M pelus...

Puc.1.6. Otobpaxenue pe3yIbTaTOB pacyeTa CTATUCTUYECKUX OLEHOK

IIpy HEoOXOAMMOCTH  MOJIyYEHHUsS JONOJHMUTENBHBIX CTAaTUCTUYECKUX OLEHOK  HYXXHO
KIMKHYTh B mogokHe «Confirm» KHONKY «YE€S», B IMPOTUBHOM ciy4ae — KHONKY «No». B Hamem
cilyyae MpeACTaBISIeTCs 1es1eco00pa3HbIM UMETh JIOMOJHUTEIbHYIO CTATUCTUKY U TIOCJIE aKTUBU3ALUU

KHOIIKH «YeS» mojryda€M pe3yJjbTaTbl C Ha60pOM JOIIOJIHUTCIIBHBIX CTATUCTHUYCCKHUX OIICHOK IIO
nepemenHoit x1 (puc.1.7).

Fr. STADIA 7.0/base ana Windows (C) Kynamues A.Tl.. 1996-2007, ana DOS: 1988-1996 = Iﬁllil

Dadin  [padmki—F6  Kanekynatop=F7 [peoBpasosanma=F8  CratncTika—F9  Okna  MNomowe—F1

=
OMHMCATENBEHAA CTATHICTHIEA, ain: ﬂ
IlepeneHad Pasmep <-JpanasoH-> CpegHee Ommbka Juonepc COT OTKI  C¥hMa
=1 30 1 45 5387 1.394 5831 7636 161
IleperieHHaa Mhdemiana <-KeapTummi-> HdoBHHTCp. <-Job FHTHC-> O m. CT. OTKT
=1 4 3 ) zZgle 3628 1054 2761
TlepererHad  ACHMMETP. SHAWHMM  DECAISCC 3HATHM
=1 4 875 ] 252 o}
2 a - pp— “ Cyrby & MaTPHIY AanmL?
FET e we |
d|
) i 7
| "Dt hRex

O pMrP-TeopHa 1 pe ucks P

Puc.1.7. Otobpakenne pe3yapbTaTOB pacueTa JOMOTHUTETHFHOU CTaTUCTUKHI

[Ipu HEOOXOAMMOCTH 3amucu  OIEeHOK 1o mapamerpam «Cpennee», «CTaHmapTHOE
oTkioHeHHe» U «CyMMa» B MaTpPHILY JAaHHBIX, TO €CTh B 3JCKTPOHHYIO TAOJHIy JAHHBIX HYKHO
KIUKHYTH B oJokHE «Confirm» KHOMIKY «YES», B MPOTUBHOM ciiydae — KHOTKY «No». [Ipu ycrnoBun
HEOOXOJUMOCTH COXPAaHEHHUS STHUX OICHOK, KIMKHYB KHOMKY «YE€S»,  IOJy4HuM HEOO0XOIUMOe
COXpaHEHHE ITHX OIIEHOK B cTonOmax x2, x3, x4 (puc. 1.8).
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@ STADIA 7.0/base ana Windows (C) Kynawuer A.Tl., 1996-2007, ana DOS: 1988-1996
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Puc. 1.8. CoxpaHeHue cTaTuCTUYECKUX OLIEHOK B 2JIEKTPOHHOM TaOJuIle

OnucarenpHass CTaTHCTHKA TMPEJCTABISET B XOJ€ HCCIEIOBAHUS OCHOBHBIC TMapaMeTphl,
XapaKTepU3yIOIINe COOpaHHbIE AaHHBIE O Je(eKkTax IO TOCTOBEPHOCTH, B YACTHOCTHU: BBIOOPOYHOE
CpenHee 3HAYCHHWE, Pa30pOC 3HAYCHHWA WM CTAaHIAPTHOE OTKJIOHEHHWE, XapaKTCPUCTUKU (DOPMBI
pacnpezeneHuit 3Ha4eHuii (MoJ1a, MeluaHa, acCUMETpPHUsI, IKCLIECC, KBAPTUIH ) U T.J.

Pesynbratel 00pabOTKM MaHHBIX MPEACTABISIOTCS B BHUJIEC COOTBETCTBYIONIMX JKPAHOB -
UCXOJHBIX JaHHBIX, PE3YIbTATOB BHIYMCICHUN U MOCTPOEHHBIX TpaduKoB. BBI30B U cMEHA 3KpaHOB
BBITIOJIHSIETCSL IICIYKOM MBIIIKM Ha CoOTBeTCTByromen Haamucu  («Dat», «Rezy») B HWxHEH
KoMaHHOM juHelke skpaHa STADIA.

Hwxe npuBoasiTCs KpaTKue OMpEACNiCHUs | TMOSICHEHWS HEKOTOPHIX TEPMHUHOB OIUCATEIHHOMN
cratuctuku. IlonHoe onucanue u mopsnok BbluucieHus 3HaueHuid oneHok B IIIICA STADIA
M3JI0’KEHBI B [2].

BreibopouHoe cpeaHee - cpenHee BBIOOPOYHOE 3HAYEHHE BBIUMCISAETCS KaK CymMMa BCeX
3HAUYCHUM, JICJICHHAs Ha UX YHUCIIO.

Menunana - MeawaHa M mpeacTaBiseT co0oil 3HaYeHHE, KOTOPOE JIENUT BBIOOPKY IMOMOJaM:
YUCJIO BHIOOPOYHBIX 3HAYEHHI, MEHBIIUX M, pAaBHO YHMCIY BHIOOPOYHBIX 3HAYEHUH, Oonbimx M. [pu
CUMMETPUYHOM pACHpE/IeICeHUH 3HAYCHUN TMEePEMEHHON BBIOOPOYHOE CpeAHee OOBIYHO ONU3KO K
3HAYEHUIO MEJIUAHBI.

KBaptunu - KBapTWiIM TPEACTABIAIOT COOOM JBa BBIOOPOYHBIX 3HAYEHHs, KOTOPHIE
OTHOCHUTEJIFHO MEJIMaHbl JeNSIT BBIOOPKY Ha  4YEThIpE paBHBIE YacTH. 371eCh HaOJIOAaeTCs
ONpeIeJICHHAsl aHAJIOTUs C MEUAHOM.

CranmapTHOE OTKJIIOHEHWE WM CPETHEKBAAPATUYHOE OTKJIOHEHHE TMOKAa3bIBACT, HACKOJIBKO
CUJIBHO BBIOOpPOYHBIE 3HaueHUs pPa3dopOCaHbl OTHOCUTENIBHO CpPETHETO. [ns  HOpMmasbHO
pacripeicfieHHbIX JTaHHBIX B TpaHUIAX JBYX CTAaHJAPTHBIX OTKJIOHEHWW OTHOCHUTEIHHO CPEIHETO
3HaueHUs pa3Memniaercs uyTth Oonmee 95% wHabOmromeHwil. DTa OIEHKAa HCIOJIB3YeTCS B
SKCIIEPUMEHTANBHBIX HccheaoBanuax P s o603HaueHns MpakTHYeCKOW HOPMBI.

Jucnepcusi - mpencTaBisieT coOOM KBaapaT CTaHIAPTHOTO OTKJIOHEHHUs. Bmecre ¢ Tem, B
OTJINYWE OT TOCIIETHEr0 AWCIEpCHsi 00JIalaeT CBOMCTBOM aIWTUBHOCTH, TO €CTh CyMMa JUCIEPCHI
HECKOJIbKUX BBIOOPOK paBHA AUCIIEPCHH 00bETUHEHHON BHIOOPKH.

Ommbka cpemHero - XapakTEePU3yeT TOYHOCTH BBIYMCIICHHS CPEAHETO 3HAUYEHUS C YyYETOM
BEJIMUMHBI pa30poca BEIOOPOYHBIX 3HAYEHHI W pa3Mepa BbIOOpKH. JlJis HOpMalbHO pacmpeaeeHHbIX
JAHHBIX B TPaHMIIBI IBYX OIIMOOK B BEPOSATHOCTHIO 95% MOmafaroT OLEHHMBAaEMOE CpeHee 3HAUECHUE
reHepaTbHONW COBOKYITHOCTHU, YTO COOTBETCTBYET 95%-My OosepumenbHoMy unmepsaany CpeaHero.
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JloBepUTENbHBIM MHTEpBAT - JUII HEKOTOPOW BBIOOPOYHOM OLIEHKU (CpEAHEro, THCIEPCHUH,
JOJIM W JIp.) TPEICTaBIseT COOOW [Wana3oH 3HAYCHUH HAONIOJAeMOW CIIy4ailHOW MEepEeMEHHOM,
KOTOPBIN C 33JlaHHOM (JTOBEPUTEIILHOW) BEPOSTHOCTHIO «HAKPBIBACT» (MJIM COAEPKUT) HEU3BECTHOE
reHepajibHOE 3HAYEHHE OILICHMBAEMOM XapaKTEepUCTUKHU HTOW mepeMeHHoW. Hampumep, cpennee
BHIOOPOYHOE 3HAYEHUE OLEHUBAETCS (BBIYMCISETCS)  HAMU IO OTPAHUYCHHOH BBIOOpKE W3
MOTEHILIMAIbHO OECKOHEUHOM TreHepaIbHOM COBOKYMHOCTH. OTCI0/Ia 3TO 3HAYCHUE allPUOPU COACPIKUT
HEM3BECTHYIO CIIy4allHYI0 OINMOKY — HACKOJBKO OHO OTJIMYAeTCs] OT TEHEPAIbHOTO CpPEIHETO.
OmnOka OyzieT CTaTUCTUYECKH YMEHbBIATHCS P YBEIMUEHUU pa3Mepa BHIOOPKU U IIPU YMEHBIICHUN
3a/laHHOM TOYHOCTH TaKoro IpescKa3aHus (JOBEpUTENbHAs BEPOATHOCTD). Tak, 95% noBepuTenbHbII
UHTEPBaJl OTHOCUTEIBHO BBIYMCIECHHOTO BBIOOPOYHOIO CPEAHETO0 TOBOPUT O TOM, YTO B ITOM
auana3oHe ¢ 95% BepOATHOCTBIO COJIEPIKUTCS OLIECHMBAEMOE I'€HEepallbHOE cpefHee. JloBepureabHble
MHTEPBAJIBI MOTYT CIYXUTh d(PQPEKTUBHBIM CPEICTBOM KOJUYECTBEHHON MPOBEPKU CTATUCTUYECKUX
TUIIOTE3.

AccumeTpus M IKCIECC - IOKa3aTeld acUMMETPHUH U JKCllecca XapaKTepU3YIOT CTEMeHb
HECUMMETPUYHOCTH BBIOOPOYHOTO PACIpPEICICHUS OTHOCUTEIFHO CPEAHEr0 3HAUYeHUS U CTeleHb
BBIPQXEHHOCTH €ro LEHTPaIbHOro MukKa. J[s HopMaiabHOrO 3aKOHA paclpeAesieHus] ITH MoKa3aTelu
UMEIOT CJIeAyIoUIie 3HaueHUsl: acuMMeTpusi=0 (CoOBITHS pacipeeNeHbl CHMMETPUYHO OTHOCUTEIBHO
CpeIHEero 3Ha4eHus BBIOOPKHU), FKCIecc=3.

B 3amawax ananm3a WHQOPMALMOHHBIX PECYpCOB, HampUMep, HEOObIYHBIC 3HAYCHHUS
MEPEMEHHOI U JIpyrue OTKJIOHEHHS MOXKHO JIydllle YBUIETh, €CIIU BOCIOIb30BAaThCS BHU3yalu3aluen
JTAaHHBIX.

Buszyanuzanusa pansabix. Jlns BeiOOpa  TakTHKM JajbHEHIIEro aHaiu3a lenecoo0pa3Ho
OpUMEHUTh  (OpMBI TpaQHUUECKOTO TPEACTABICHUS - BHU3yaIM3alMH JAHHBIX IOCPEICTBOM
oToOpaxxeHus 3HaueHUi nepeMenHoil x1 Ha rpaduke. [Jns atoro B rnaBHoM okHe STADIA ki1ukHYTH
MBIIIKOK MeHIo «I padukuy, mocie yero nosButcs mogaokHo «I paduku nanaex» (puc. 1.9).
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Puc. 1.9. Otobpaxenue rpynmnsl komada «I'paduku qaHHBIX)»

3arem B rpynne onuui «Hayunbie» kimukHyTh KHONKY «l=¢hynkuuu: Y-+f(X)», mocne dero
nosButcs noamento «I'paduku nanubx» (puc.1.10).
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r. STADIA 7.0/base ona Windows (C) Kynamues A.T1., 1996-200 - = ﬂ
[(=[E] [K[d[E] (S]] (5 | BeexX=7, x1=30
E
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Puc.1.10. OtobpaxeHnue nepeMeHHbIX B 010KHEe «I'paduku JaHHBIX»

B mosiBuBmemcst monokHe «I'paduku gaHHBIX» B cyOmone [lepeMeHHbIe» BBIICIUTH MBILIIKON
HepeMeHHYI0 X1 U, MIETKHYB MBILIKOW IO CTpEJIKe, HallpaBJIEHHON BIpPaBoO, IEpeciaTh ee B cyOrone
«Ha rpaduxe». 3aTeM MIETKHYTh MBIIMIKOH Ha OMIUU «YTBEPAUTHY», IMOCIE YEro MOSBUTCS Tpaduk
(puc. 1.11).

X STADIA 7.0/base ana Windows (C) Kynawuer A.MN., 1996-2007, nna DOS: 1988-1996

®afin  Cpadhcn=F5  Hanekynatop=F7 [peobpasosanma=FS C Thka=F3  Okna  lNomowe=F1

(B8] (E=[z%]

B @ymcuma: x1 El

-W\/] S e e ||

= 0 = =F1
Diat fbex ATl A022 hohs

—
‘s NYyCK T MUP-Teopha v pewe. .. L. STADIA 7 e an..

Puc. 1.11. I'paduk pacnpesnenenusi NTaHHBIX epeMeHoM X 1

[TocpenctBom 3TOTO Tpadrika MOXKHO aHATM3UPOBATH CBOMCTBa TepemeHnHoi x1. Ha rpaduxe
BUJIHO, YTO paclpeielieHne 3HAYeHU, B OCHOBHOM paBHOMEpHO. BMecTe ¢ TeM HaOmromaercs OgHO
3Ha4YeHHEe (45 MHH.), KOTOPOE HE COTJIACYETCsl C OOIIUM XapaKTepOM 3HAUYE€HUW BBHIOOPKH, 3aXOAUT 3a
rpaHuiibl epeMeHHol. [lomoOHOe 3HadeHWe 0003HAUAETCS KaK «BBIOPOCY, WIH «DIYKTyaIus»,
KOTOpO€, KaK MPaBUJIO, UCKa)XaeT aJeKBATHOCTb 3KCIEPUMEHTAJIbHBIX IaHHBIX M MOXXET CHU3UTH
YpOBEHb KadecTBa MOJEIUPOBaHMS. [ yCTpaHEHHS TaKOTO YCIOBUS B MOJEIHPOBAHUU MOXKHO
MIPUMEHUTH CITOCO0 «PUIBTPAMIY JaHHBIX, WU MPEeoOpa3oBaHUE JaHHBIX.

[IpeoOpazoBanue maHHBIX. JlaHHBIE B SJEKTPOHHOW TaOIUIlE HEOOXOIUMO MPOCMOTPETH M
CKOPpPEKTHUPOBaTh C IIeJIbI0 MX MPUBEICHHUS K aJleKBaTHOMY BUAY pemiaemMoi 3anauu. Hepenko
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TpeOyeTcs yAAIUTh WIH «CTIaIUTh» BBICOKOAMILIUTYIHBIE «BBIOPOCHI», HAIPUMEpP, B HAIIEM CIIy4ae
14-i1 nedexT B 45 MUHYT SIBHO HE OTIMYACTCS CBOCH PENPEe3eHTATHBHOCTHIO, TO3TOMY €r0o 3HaUYCHUE
B KOHTEKCTE pEIIaeMOW 3a/Ja4l MOXKHO 3aMEHUTh Ha 3HAYCHHE, OJIM3KOE K 3HAUCHUIO «CpelHei
BBIOOPOYHOI», TOTy4eHHOMY B pe3yiibTaTe BbluncieHui. [lockonbky Beiuuciennoe Hamu «Cpennee
BbIOOpOYHOE» paBHO 5.367 (cM. puc. 1.6), TO MBI MOKEM 3aMEHUTH B AJIEKTPOHHOH TaliHIle 3HAYCHNE
45 Ha okpyrienHoe 3HadeHue 5. [1o oThuabTpoBaHHBIM TaHHBIM, ITYTEM pEATH3aIIH yXKE OMHUCAHHBIX
BBIIIIE TIOCTICIOBATEIHHBIX KOMAH/I, MOTYYUM 0oJiee a/IeKBaTHbIE CTATUCTUYECKUE OlleHKH (puc.1.12).

G STADIA 7.0/base nna Windows (C) Kynamuer A.T1., 1996-2007, ona DOS: 1988-1996

®afin  Mpaducn=FE  Kanokynatop=F7 [peofpasosanmA=FS  CTatmcThea=F9  OkHa  Momowe=F1

OMHUCATENBHAR CTATHUCTHEA, dain: -
MepemerHas  Pazmep <---[uanazod--> CpegHes-—-Owufika Oucnepc CTotkn  Cymma
1 30 1 45 5.367 1.394 55.31 7.636 161
MepemenHaa Mefuana <-—-Heaptiid--> OoeMHTCp. <-OoeMdtducn-> Ow. CTOTRN
3l 4 3 5 2.816 3698 1054 2761
MepemeHHan AcHmmMeTp. 3HauYMm JKCUBCC  IHaYMMUM
1 4.875 o 259 o
OMUCATENBHAA CTATHUCTHRA, Dain
MepemenHan  Pasmep <-—--OWanasod---> CpefHee—--0Owubra Odcnepc CT.oTkn Cymma
w1 30 1 7 4.033 02774 2.309 1.52 121
Mepemennan Meamwana =--Keaptum-> JoeMATCp. =-foeHetOucn-> Ow. CTOTRR
1 4 3 =] 05604 1.4685 4173 0.5495
MepeMeHHaA ACHMMETR. IHAYMM JKCUSCC  3HAYHM
w1 -0.2369 0.2795 2473 03171
1| L
Brmata pesybTATOR CTATHCTHHECKOTO AHATTHEA. “Dat ez AT [

Y4 nyck [ @4 MHP-TeopHa K pewe. .. . STADIA 7 se an...
PHCll2 PGSyJII)TaTI)I pacucra OInucaTeIbHOU CTATUCTUKA o (1)I/IJII)TpaIII/II/I U I10CJIC (1)I/IJII>TpaIlI/II/I
OKCIICPUMCHTAJIbHBIX JTaHHBIX

JUis  paclIMpeHus aHAJIUTHYECKOM 0a3bl  MmocTpouM rpaduk MO  OTQHIBTPOBAHHBIM
AKCIIEPUMEHTAIIBHBIM JaHHBIM. B pe3ynbrare peanuzanuy nociie10BaTeIbHOCTH KOMaH/, U3J105KEHHON
BBIIIE, MTOCTpOUM BTOpoi rpaduk (puc.1.13). Ha ocHoBe omucarenbHON CTaTUCTUKM U TpadUKOB
MO>KHO BBIITOJIHUTh aHaJN3 coctosiHus UT.

Anamu3 ¢QyskiuonansHoro cocrostuud WT mo kputepuio AocToBepHOCTh HH(popmanuu. Ilo
pe3yibTaTaM aHaiM3a 3HAYeHWM OIUCATeNbHON CTaTUCTUKU HEOOXOJAMMO HWHTEPIPETUPOBATH
¢ynkunonanbHoe coctosiHue T oTHOCHTENbHO BIUSHUS 1€(EKTOB MO JOCTOBEPHOCTH Ha YPOBEHb
KayecTBa TexHoJoruu oOpaboTku naHHblx WMT B KOHTekcTe pemeHus 3agaun MojenupoBanus UT B
LIEJIOM U €€ KOMIIOHEHTOB.



17

X STADIA 7.0/base gona Windows (C) Kynamues A.N., 1996-2007, ona DOS: 1988-1996
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Puc.1.13. I'paduk oTGUIBTPOBAHHBIX JaHHBIX IEPEMEHHOH X |

AmNpHOpU MOXKHO MpPEANONIOKUTh cienytomee.  Omubku  (MCKaK€HUs1) HCTUHHOTO
3HAUEHUSl COJAEPKAIIUXCS B JOKYMEHTax MHaHHBIX  SBISIOTCA JIOBOJBHO 3HAYUMBIM (PAKTOpPOM,
OTPUIATEIIEHO BIUSIOMUM Ha 3()PEeKTUBHOCTh TexHOIOrHYeckoro mporecca UT. B MmoxenupoBanun
dbyukuonanpHoro coctosuus MT Oonblioe 3HaueHHE UMEET aJeKBAaTHOCTh MPHUBICKAEMBIX K
MOJIEJIMPOBAHUIO JaHHbIX. CpaBHUTENbHBINA aHAIN3 IMOJYYEHHBIX PE3YJbTAaTOB 3KCIIEPUMEHTAIBHBIX
JaHHBIX JI0 U Tocle X (GUIbTPALUU MOKa3al CleyIolIee.

3HayeHuss 0a30BBIX CTATHCTUYECKUX OIICHOK IIOATBEPXKIAET, YTO (HIBTPAIUs HMEeT
MOJIOKUTEIBHOE BIUSHUE HA YPOBEHb JOCTOBEPHOCTH MPUBJIEKAEMBIX K MOJEITUPOBAHUU
HKCIIEPUMEHTAJIbHBIX JIaHHBIX, a, CJIEOBATEJIbHO U HA YPOBEHb aJI€KBATHOCTH MOJAENIU aHanu3a. Tak,
HalpuMmep, 3HAUYEHUE «CPETHEro BBIOOPOYHOTO» OOHApYKEHUs W UCHpaBICHUs JedeKTa 1o
JIOCTOBEPHOCTH 110 (pribTpaniuu paBHsIOCH 5,367 MUH., a nocie GuibTpanuu oHo ctaino paBHo 4.033
MUH. TakuMm 00pa3oM, 3TO OYEHb BaXKHBIN IOKa3aTeslb B pe3y/ibTaTe YTOYHEHUs CKOPPEKTHPOBAaH Ha
25%. B mnpakTUyecKOM OTHOILIEHHUH 3TO O3HA4aeT TO, YTO B MH(POPMAIMOHHO-BBIYHCIUTEIHLHON
CTPYKTYpe IpH OpraHu3alMd TEXHOJIOTMYECKOro Impolecca O0O0pabOTKU HaHHBIX TPYIOEMKOCTh
IpOUEAYp AUATHOCTHKU M KOPPEKTHUPOBKU JEPEKTOB MO JOCTOBEPHOCTH 00padaThIiBaeéMbIX JTaHHBIX
MOXET ObITh CHI)KeHa Ha 25%, a Cle[oBaTelIbHO MpPU OIpPEJCNICHHBIX YCIOBUSX M IITaTHas
YHUCIIEHHOCTh PAOOTHUKOB, 3aHATHIX B TEXHOJOTUU 00paboTKH naHHbIX UT.

YpoBeHb TOYHOCTH pacyera 3HaueHUs «CpeaHero BBIOOPOYHOIO» MOATBEPIKIACTCS
cienyomuMu oneHkamMu. Ecnmu 1o dunbtpanmu 3Havenue «OmmOku» coctaBisio 1.394, 1o
COOTBETCTBYIOIIEE 3HAYCHHE NOCie (QUIBTPALUHU CTAN0 paBHO 3HaueHuto 0.2774, SBHO CyIIECTBEHHO
MenbiieMy. [logoOHoe ycnmoBue Habmomaercs u mo mapamerpam «Jlucnepcus» u «CranmapTHoe
OTKJIOHEHHE». Ecnyu aHanu3upoBaTh JOMOJHUTEIBHBIE CTATUCTHYECKHUE OLEHKH, TO OHHU TaKkKe
MOJATBEPXKJAIOT JIYUIIYI0 aJeKBATHOCTh OT(UIBTPOBAHHBIX MJAHHBIX. Tak, HampuUMep, €ciu M0
¢mibTpanun «3HAYUMOCTb» OTHOCHTEIBHO «ACCHUMETpUN» U «IJKCLECcay MMETH COOTBETCTBEHHO
HyJIeBbl€ 3HAUYEHHUs, TO Tocie (GUIbTpaluu «3HAUMMOCTh)» HW3MEHMJIa CBOM 3HAa4YeHHs Ha Oosee
agexkBaTHble, TO ecTb 0.2795 u 0.3171. D10 NOrMYHO, TaK Kak 3HAYEHUS OLEHOK «ACCHUMETpUU» U
«Ikcreccay s OTQHIBTPOBAHHBIX JAHHBIX paBHBI COOTBETCTBEHHO -0.2369 u 2.473. Yka3zaHHbIE
3HAYEHUs HAMHOro ONmke K CTaHJapTaM MaTeMaTHMYecKOW CTaTHUCTUKH (HOpMallbHOE
pacmipenenenue), To ectb 0 s «Accumerpun» 1 3 s «IKCIeccay, 4eM y JaHHBIX 10 (pribTpanuu,
cooTBeTcTBeHHO - 4.875 m 25.9. Ilo 3aBeplieHHMH aHanM3a CIEAyeT MNEpedTH K (HOpMYIHPOBKE
BBIBOJIOB.
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®dopmynupoBaHue BBIBOIOB. HeoOX0AMMO JaTh JTaKOHUYHOE 3aKIIFOUEHUE O PEIICHUU JaHHON
3agaun B (opme BbIBOAOB. llemecooOpa3HO BBIBOJIBI MOCTPOUTH B COOTBETCTBHHM C ATalaMu
BBINOJIHEHUS paboThl. HeoOxonnMo mo kaxaoMy U3 3TanoB chOpMyIHpPOBaTh pe3loMe MO Hambosee
CYILIECTBEHHOMY acCMEKTy BBIMOJIHEHHOro 3Tana. Heo0XoaumMo ydecTb, YTO BBIBOJBI JOJIKHBI OBITH
CBsI3aHBI MEXIy COOOW, Tak e Kak W dTambl perieHus 3anadn. ConepikaHue BBIBOJOB JOJIKHO
OTpa)kaTh MOCIEAOBATEILHOCTh PEUIEHUS 3a/1a4H, C OJHOM CTOPOHBI, COAEpPKaHUE 3TAIA, €r0 MECTO U
3HaYeHHE B OOIIEM KOMIUIEKCe paboT MO PELIeHHIO 3a/adyd, ¢ Apyroi croponsl. lloiesHo narteb
cobcTBeHHYIO O1eHKY 3 dexkTruBHOCTH maketa STADIA B pemieHnn 1aHHOM 3a/1a4yu.

[To oxoHYaHuu GOPMYIUPOBAHUS BBIBOJOB HEOOXOAUMO emi€ pa3 MPOBEPHUTH KadeCTBO
MOJIyYEHHBIX PE3YJIbTATOB M0 PEHICHUIO 3a/1a4u. 3aTeM MPUCTYNUTh K COCTABIICHUIO U 0()OPMIICHHUIO
orueta o pemieHuu 3amayu. CocraBieHWe W OQOPMIICHHE OTYETa BBITIOJHUTH B COOTBETCTBUU C
TpeOOBaHUAMU, U3JIOKEHHBIM B pasnene 10.1.

KOHTpOJ'IBHBIe BOIIPOCHI U 3aJIaHUs

HazoBure nens pemennoit Bamu 3apaun?

Kakue MeTopl 1 cpecTBa MPUMEHSIIOTCS JUIsl peIIeHUs TaHHOM 3a1auu?

HazoBute 0OCHOBHBIE ATallbI PEIICHUS 3aa4M B UX JIOTHYECKOM MOCJIe10BaTEIbHOCTH?
Jliist vero HeoOXxoauMa (GUITBTPALUS SKCIICPUMEHTATBHBIX JTAHHBIX ?

Kak BbINONHAETCS CPAaBHUTEIBHBINA aHANINU3 PYHKIIMOHAIBHOTO cocTtosiHus UT?

. Kakne craructuyeckre OIEHKM B CTaHAApPTU3alMK MPUBICKAIOTCS Ui AaHAJIM3a
dbyHk1MOHaIpHOTO coctosiHus UT?

S awNE
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IIpakTyeckas padora Ne 2. Pemenue 3agaun «OnpenejieHue 3aK0OHA pacnpeesieHust
IKCIEPUMEHTAJIBHBIX JAHHBIX IIPH CTAHAAPTH3ALMH TEXHOJIO0THYECKOro npouecca 00padoTku
naHaeIx UT»

2.1. Kparkasi mocTaHoBKa 3a1a4M

OCHOBHOH LIENBIO pPEIICHUsS] ATOW 3aJauM SIBISETCA MOJYyUYEHHE NPAKTUYECKUX HABBIKOB B
MOJICJIMPOBAHUHU  OIpPEJEICHHs] 3aKOHA PAaCIpe/leleHHs] SKCIEPUMEHTAIbHBIX JaHHBIX O KauecTBE
UCCIIEyeMOro TexHojoruueckoro npomecca MT, a Taxke 3akperyieHHE TEOPETUYECKUX CBEACHUH,
MOJIYYEHHBIX B paMKax JEKIMOHHOTO Kypca.

B kaudecTBe METOJOB B pEUICHUU 3aJa4M NMPUMEHSIOTCS CPEJICTBA TEOPUH BEPOSTHOCTEH U
MaTeMaTU4eCKOW CTaTUCTUKH  [2]. Meroauka BBIMOJHEHUS pPabOThI COCTOMT B TOM, 4YTOOBI
MOCPEJICTBOM TOCJIEIOBATEIbHBIX BBIYMCIUTEIbHBIX MPOLEAYP YCTAaHOBUTH CTATUCTUYECKHM 3aKOH
pacnpezieNieHusi, KOTOPOMY TMOAUMHSIOTCS SKCIIEPUMEHTANbHbIE JaHHbIC, MMOJTYYCHHbIE B pe3yibTare
cOopa HaHHBIX O JAedeKTax TEXHOJOTru4yeckoro rmporecca obpadotku nanueix MT. Heobxomumeie
BBIUKCJICHHSI BBITIOJIHAIOTCS MPOTPAaMMHBIMU cpeficTBamu  uanoroBoit cuctemsl STADIA. Ha ocHoBe
pe3yJIbTaTOB BBIYMCIIEHUS OIPEAENsAETCS 3aKOH pacHpelesieHUs, B COOTBETCTBUM C KOTOPBIM
BBITMIOJHSIOTCSL TOCJEIYIONINE BBIUMCICHHUS B TPOIECCE MOJCIHPOBAHUS M YIYUIICHHsS] KauecTBa
TEXHOJIOTHYECKOI0 IIpolecca 00padOTKH TaHHBIX.

B mnpakTuke skcnepumeHTanbHOro uccienoBanus MT — Hage:KHOCTH H JOCTOBEPHOCTH
pe3yJabTaTOB UCCIEAOBAHUS B 3HAYUTEIBLHON MEPE 3aBUCUT OT YPOBHS TOYHOCTH DKCIIEPUMEHTATBHBIX
JAHHBIX CIY4YaiiHON BBIOOPKH, MOJY4E€HHOW B XoJe HaOmoJleHuss U cOopa JaHHBIX O AedexTax,
BO3HUKAIOIIMX HA Pa3IMYHBIX ATalax TEXHOJIOrH4yeckoro mnpouecca oopadoTku aanubix UT. Ouenb
YacTO B MPAKTHKE HAYYHOTO MOMCKAa W BO3HUKAIOIIECH MPH 3TOM HEOOXOAMMOCTH peulaTh 3aJayu
MOJIEJIMPOBAaHUS IIE€PE]l HCCIIEN0BATENIIMU BCTA€T BOIPOC - KakoBa BEPOATHOCTb TEX COOBITH,
KOTOpBIE OTpa)kaeT CTATUCTHYECKas CTPYKTypa NIeheKTOB, TO €CTh JKCIEPUMEHTAIbHbIE TaHHbIC?
KakoB ypoBeHb TOYHOCTH, HAJCKHOCTH BBIYMUCIUTEIBHBIX PE3YyIbTAaTOB, MOJYYaeMbIX Ha OCHOBE
00paboTKM JKCIEepUMEHTAIbHBIX AaHHbIX? Kakylo MeTONMKY BBIYUCICHHUN CleqyeT MPUHATH s
MOJIyYEHUs aJIeKBAaTHON MOJIEIH MCCIIETyEMOr0 TEXHOJIOTHYECKOIO Mpolecca 00padOTKH JaHHBIX WU
Kakoro-nubo Japyroro Bujga uHGOpManuoHHOTO pecypca? (OOOCHOBAaHHOCTH OSTHUX BOMPOCOB
0o0BsICHseTCST MHOTrMMHU TpuunHamMu. OJHONM Y3 OCHOBHBIX TMIPUYMH  SBJISIETCS TO, UTO
aBTOMATHU3UpPOBaHHAs MH(OpPMAIIMOHHAs CHCTeMa U €€ KOMIIOHEHTHI, B YaCTHOCTH, TEXHOJIOTHUECKUN
npouecc 00pabOTKM JaHHBIX, B CHJIy CBOETO YEJIOBEKO-MAIIMHHOIO XapaKTepa OTHOCSITCS K KIaccy
BEPOATHOCTHBIX cHCTeM. Pa3ymeercsi, coOpaHHbBIE HKCIIEPHUMEHTaJIbHbIE NAaHHBIE U PE3YNIbTAThl MX
00paboTKK OYyAyT OTpakaTb BEPOSITHOCTHBIM XapakTep TEXHOJOTHU OOpabOTKH NaHHBIX. SICHO, 4TO
kauecTBo Mojenu MC Oyaet 3aBUCETh OT YPOBHS HaJIe)KHOCTH, TOCTOBEPHOCTH PE3yIbTaTOB PACUETOB,
KOTOpBIE OMPENEIAIOTCS YPOBHEM HAAECKHOCTU, WM TOTPEIIHOCTH MCXOJHBIX KCIEPUMEHTAIBHBIX
naHHbIX. OJHUM U3 CMOCOOOB YIYYIIEHHUS HAACKHOCTH PE3yNbTAaTOB BBIYHCICHUN U YIy4IICHUS
KauecTBa MOJCIIUPOBAHUS SIBIIECTCS ONpENETICHWE XapakKTepa HSKCIEPUMEHTAIBHBIX JIaHHBIX
MOCPEACTBOM TMPOBEPKH - MOAUMHSAIOTCA JIM KaKUM-THOO 3aKOHAM JKCIEPUMEHTaJbHbIC JaHHBIE O
nedexTax v, eciu J1a, TO KakoMy?

[TpoBoanMbIe pacueTHbIe paboThl 0 MoAenupoBanuto UT, kak mpaBuio, 6azupyrorcs Ha
HaboOpe WCXOMHBIX OKCIEPUMEHTAIBHBIX JaHHBIX, B YAaCTHOCTH, Ha OIIEHKaX OIUCATeIbHOMN
cratucTuku (cM. 1. 8, 11). YpoBeHb HaIKHOCTH TOCTEAHUX YBSI3bIBACTCS C OMpPEEICHUEM BHJIA
3aKOHa paclpeieNieHUs] BEpOSTHOCTEH, KOTOPOMY MOJAYUHSIOTCS CllydailHble Yhclia BEIOOPKH.

B kauecTBe HMCXOMHBIX IKCIIEPHUMEHTAIBHBIX JAHHBIX BO3BMEM BBIOOPKY MO JedeKTam
MOJIHOTHI ~ JAaHHBIX B JOKyMeHTaX. TakumMu nedeKTamMu  SBISIFOTCA  OTCYTCTBUE (IIPOITYCKH)
HEOOXOUMBIX YHUCEI, CJIOB, TIOKa3aTesleld M IPYruX 00s3aTeNbHBIX 2IEMEHTOB JOKYMEHTOB, TEKCTOB,
¢aiinoB, cooOmennii, 3apUKCHPOBAHHBIX HA PA3IMYHBIX HOCUTEINISIX, WIH MEepeaBaeMbIX M0 KaHajlaM
CBsi3U. B MHQPOPMAIIMOHHO-BBIYHCIUTENBHBIX CTPYKTYpaX, B TEXHOJIOTHYECKUX Tpolieccax o0paboTKu
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nanHbix WUT Ha oOHapykeHHE M HCHpPaBICHHE YKa3aHHBIX JE(PEKTOB PACXOAYIOTCS BpPEMEHHBIE,
TPYIIOBbIE, amnmapaTHbIe, TPOorpaMMHbIe B (PUHAHCOBBIC pecypchl. B manHol BbIOOpke u3 30 umcen
KQXK0€ YHCIIO MPEACTABIIACTCS JePEKTOM TI0 MOJIHOTE U u3MepsieTcs B Munytax: 9, 12, 11, 14, 16, 11,
14,12, 15, 12, 14, 12, 13, 11, 14, 13, 10, 15, 13, 11, 12, 10, 12, 13, 12, 14, 11, 13, 16, 13.

2.2. OcHOBHBIE 3TANBI PelIeHNs] 3a1a4U

Pemenne nanHoOM 3a1a4 COCTOUT U3 CIEAYIOIIUX 3TAIOB:

1. BBOJ CTaTUCTMYECKHUX DKCIEPUMEHTAIbHBIX JaHHBIX.

2. IIpoBepka pacnpezeneHus IKCIEPUMEHTAIbHBIX TaHHBIX HA HOPMAJIbHOCTb.
3. YTOouHEHME BUIa 3aKOHA PACIIPENEICHHS IKCIIEPUMEHTANIBHBIX JAHHBIX.

4. ®opMyIUpOBaHUE BBIBOJIOB.

5. CocraBiienue 1 opopMiIeHHE OTYETA O PEIICHUH 3a/1a4H.

BBoa craTMcTHUECKHMX SKCIIEPUMEHTAJIbHBIX JAaHHbIX. BBox B OBM skcnepuMeHTaIbHBIX
naHHbIX B 00beme 30 uucen (cM. paznen 2.1), BBIIOJHSETCS B COOTBETCTBUHU C PEriaMEHTOM BBOJA,
YKa3aHHBIM B TeKCTe pazjzena 1.2. B pe3ynpTaTe npouenypsl BBoJa B JIEKTPOHHON Tabaule B cTonoLe
x1 pasmematorcs 30 3HadeHuit, popmupyromux nepeMmenHyro x1. Ilpu ycnoBun oTcyTcTBUS OMINOOK
BBO/JIA CJIEAYET IPUCTYIIUTh K 3TAIly IIPOBEPKH PACIPEICIICHNUs] HA HOPMAJIbHOCTb.

IIpoBepka pacnpesneneHus SKCIEPUMEHTAIbHBIX JaHHBIX Ha HOPMaJIbHOCTh. OOLIEnpUHATON
dopMoil TpeacTaBieHUs BHIOOPOYHOIO pacIpeneaeHus sBisercs rucrorpamma. s e€ BIYUCIICHUs
JIarna3oH U3MEHEHUs1 BIOOPOUHBIX 3HAUEHUH pa30MBalOT HA HEKOTOPOE YHCIIO PABHBIX HHTEPBAJIOB U
MOJCUMTHIBAIOT YWCIO 3HAYCHWH, TMOMajaloiux B Kaxabld wuHTepBan. [lpu rpaduueckom
IPEJCTAaBICHUN TUCTOIPaMMbl Ha KaX/IOM MHTEpBaJIe CTPOUTCS NPSAMOYTOJIBHUK (CTOJOMK), BBICOTA
KOTOPOT0 MPONOPLHUOHAIBHA YUCITY BHIOOPOYHBIX 3HAUEHUM, IIOTIABILIMX B MHTEPBAJL.

Jlnst 3ammycka npoueaypbl IPOBEPKU pacipeesieH!s] Ha HOPMaIbHOCTh HEOOXOAUMO Yepe3 MEHIO
«Cratuctruka» o0paTUThCs K oAMeHI0 «CTaTucTUYecKue MeTolibl» U B paszzaene «Ilapamerpuueckue
TECTbI» KIMKHYTh KHOIIKY «2=I"cTorpaMmma/HopmMaibHOCTE» (puc. 2.1).
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MEIE
EIETEEEIEE N | BeexX=1, x1=30

¥l | v [ w3 [ g [ w5 [ v [ w7 [ w8 [ w0 [ w10 [ w11 [ w19 [ w13 [ &~
1 9
2 12
4 14 -
5 16 [MapaMETPHYECKHE TECTH PerpeccHOHHLIH aHanK3
& 11 K=C 2-X perpeccHi
7 14 2=IucrorpammalHopMancHoOCTh L=Mpocras perpeccusafipesn
] 12 3=Koppensuus M=MHoxecTEeHHAs AHHEHHARA
9 15 A=Cronenta H P ﬂZI’Iul.uar:JBasl perpeccus
10 12 HenapaMeTpHYECKHE TECTH 0=06was) MoAcAL
11 14 5=Xu-KkBanpart MHoroMepHue MeTonb
12 12 6=CaeHra/noaoxeHna P=thakropHuifi
13 13 F=Macwra6alpaccesHns Q=Knacrepumn
14 11 B=lpoH3E0ALHBIX aALTEPHATHE B=[HCKPHMHHAHTHEIR
15 14 9=KoppensauHafHE3aBHCHHMOCTL S=llka
16 13 A=Kpoccrabynsuus
17 10 - PacnpeneneHHs H 4acToTel i
18 15 n“':“egfaﬂ“"““ aHanus T=BH4HCAEHHE BEPOATHOCTEH
. LB G DR L U=CornaacHe pacnpeneaeHHH
19 13 C=NByxdakropHwi ¥=CornaacHe 4actor
20 1 c=lpy W=llocnenoBaTEALHLIA AHANAH3
21 12 D=MHorogakTopHBIH w=AHAaNH3 BH H
22 10 E=KoeapHayHoHHBIA —
23 12 AWanNa BPEMCHHbIX PAR0E KouTpoare kavecTea
24 13 F=K s X=IHcTorpammMa
F=Koppeasy1oHHb#i —
15 12 — - Y=[uarpamma [laperto
16 14 G SN EK T EHETH Z=KOHTpDALHHIE KapTh
H=CrnaxueanuelpHasTpayua =
27 n I=ARIMA-Monenn
8 13 J=thyprLe-Monenu X <Esc>=0OTtmeHnTts
29 16
30 13
31
32
33 -
il ;I_‘

T MNycK
Puc. 2.1. IlTogoxuo «CTaTHCTUUECKHUE METOIBI»

[Tocne vero nosiButcst mookHO «I uctorpammay (puc. 2.2.).
=l=l

EIEREIEIEEEE

MACTOIPAMMA 1M1 TECT HOPMANBHOCTIA. Dakn:
MepemerHan: x1

[Llx]

MicrorpammMa
Yucao untepeanoe= |§

fepaa rpaHHya= 9.0000

MNpaeasa rpauvua= | 1.6000

« Yteepaute

AHpewe... ( TADIL n...

F—
‘4 nNycK | oh e

Puc. 2.2. TIlogokHo «I'ucTorpamma»

RU B @ s e e

B »TOM m1ONOKHE TOJB30BATENI0 MPOrpaMMa MpeularaeT KOJUYECTBO HHTEpPBAJIOB
THCTOTpaMMBI (B JaHHOM ciiyyae — 6) ¢ yKa3aHueM JeBOM W mpaBoi rpanull. Ilomp3oBarens umeer
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BO3MOXKHOCTh HM3MEHHUTH KOJMYECTBO HWHTEPBAJIOB IO CBOeMy ycMmorpeHuto. Ho mockonbky
IPOrpaMMHBIM  MOAYNb OMNpENeNseT, Kak MpaBHIIo, MPAaBWJIBHO pAalOHAJIbHOE KOJIUYECTBO
MHTEPBAJIOB, TO B JAHHOM CJIy4ae MO>XHO COIJIACUTBCS C MPEIIaraéMbIM MPOTPaMMON KOJIUYECTBOM
WHTEPBAJIOB.

Jlanee cneayer KIMKHYTh MO KHOIKE «YTBEPIUTHY, MOCJE YEro MOSBUTCS OKHO «Pe3ynbTaThi»,
coJlepKallye JaHHbIE 10 TMCTOTPaMME U TECTy HOPMaJbHOCTH, a Takxke mogokHo «Confirm» c

BonpocoM «CoXpaHUTh TUCTOIPaMMy B MAaTpPHULE NaHHBIX?» (puc.2.3).
. STADIA 7.0/base nna Windows (C) Kynamuer A.T., 1996-200 - |2 ﬂ

EEREAEERERE

FTACTOMPAMMA 4 TECT HOPMANBHOCTH. Maiin:
MepemenHas: x1

LD x|

W-nee. ¥-ctang Yactora % Hakonn ¥
9 2076 3 10 3 10

1017 -1.403 4 1667 g 2667

11.33 07305 72333 15 a0

12.5-0.05767 4] 20 21 70

1367 06151 4 1667 26 0667
1483 1.288 4 1333 30 100
16 15961

Konmoropoe=0.1353, 3naqyumocTe=0.2281, cten.ceob =30
Mnotesa 0 <Pacnpefenskie He OTIMYEETCA OT HOPMaNEHOMO>
Omera-keadpar=0.07844, 3HaummocTe=0.2124, cten.cech =30
Mnotesa 0 <Pacnpefenskie He OTIMYEETCA OT HOPMaNEHOMO>
“u-keaapar=2.303, 3HauumocTe=0.5119, cten.cecb =3
Mnotesa 0 <Pacnpefenskie He OTIMYEETCA OT HOPMaNEHOMO>

3/ CoXpaHMTh rUCTOrpamMmy 6 MATPHUE AAHHbIK ?

~T ; — T
75 MYCK @§ MUP-Teopa 1 pewe. . (e STADIA 7.0/base an... rRU B ’(.’JI;‘ Ll

Puc. 2.3. OxHo «Pe3ynbTarhly», 0TOOpaXkaroliee JaHHbIE 10 TUCTOTPAMME U TECTY
HOPMaJIbHOCTH

Jlns mosydeHHsl TIOJIHOTO COCTaBa JAHHBIX IO MPOBEPKE HKCIEPUMEHTAJIbHBIX JTaHHBIX Ha
HOPMAaJIbHOCTh KJIIMKHEM KJIABUIY «Y €S» U MOJIYdYUM OTOOpaKeHHE TUCTOTpaMMEI (puc. 2.4).
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E Muctorpamma: x1 ﬂ

9 n 11 12 13 14 15 1R

\Dat (Fez Gl /
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Puc. 2.4. T'ucrorpamMmma 1e(heKTOB IO IMOKA3ATEIIO «ITOJTHOTA TaHHBIX)»

B nogokne «IIOCMOTPUTE 'PA®UK»  HyXHO KIMKHYTh KiIaBuIly «OCTaBUTB», YTOOBI
COXpaHMThb TUCTOrpaMMy B OkHe «(rl». 3areM npoBenéMm aHauu3 JaHHBIX Ha  HOPMAJIBHOCTH
pacnpeneneHns SKCIIepUMEHTAIbHBIX JaHHBIX.

ITon 3anucero «llepemennas: x1» nmpuBoAATCS ciaeayroue JaHHbIE. [ KakI0ro MHTEpBasa
TUCTOIPaMMbl Ha 3KpaH BBIBOASTCS 3HAUEHUs: «X-JIE€B.» - JIeBas TpaHHUIla MHTEpBaja B UCXOIHBIX
eANHMIAX, «X-CTaHJ.» - 3HAUYEHUS B €IMHULAX CTAaHAAPTHOTO OTKJIOHEHUs, «YHactora» - d4HCiIO
BbIOOPOYHBIX 3HAUEHW, IMOMABIIMX B HHTEpBaN, «%» - 10 BBIOOPOYHBIX 3HadyeHUH B %%,
«Hakom1.» - HakoMJEHHOE YUCIIO BHIOOPOYHBIX 3HAYEHUH JO TEKYIIEro MHTEpBajia BKIIOYUTEIBHO,
«%) - HaKOIIJIEHHAs /1011 BHIOOPOYHBIX 3HAUEHUH B % /10 TEKYILIEro HHTEpBajia BKIOYUTEIbHO.

3areM MpOBOAMTCSA TPOBEPKA HYJNEBOH THMMOTE3bl 00 OTCYTCTBHM  pa3iMydil MexXIy
BbIOOPOYHBIM U HOPMAJIbHBIM PACIIpPEEICHUEM M Bblaya TPEX Pa3jMuYHbIX CTATUCTHK (KPUTEPUEB):
Konmoroposa, OMera-kBagpatr u Xu-kBajpar. [To kaxqoMy KpUTepHIo onpeeneHsl 3 mapamerpa —
CcOOCTBEHHO 3HaU€HUsI KPUTEPUsl, 3HAUYMMOCTh U CTEIIEHb CBOOO/IBI.

[IpoBepka  BBIOOPOYHOrO pacmpesieleHuss Ha HOPMAalIbHOCTh MOJXKET OBbITh IpOBEAEHA
HECKOJIBKUMH CIIOCO0aMU, KOTOpBIE JOMOJHSIOT IpYT Apyra:

- BU3Y&JIbHBIH METOJ| B KauecCTBE IPEIBAPUTEIBbHON CYOBEKTHBHON OIEHKH MOXKET OBITH
OCYIIECTBJIEH IO PUCYHKY THUCTOTrPaMMbl BBIOOPOYHOTO pacHpeleieHusl C HaJOKEHHOM KpHUBOMH
IJIOTHOCTH BEPOATHOCTH HOPMAJIbHOTO PacHpeeIICHNUS;

- TMpoBepKa HYJIEBOM TUIOTE3bl COOTBETCTBUS pacHpelesieHuil Mo KodpduireHram
aCUMMETPHUH U JKCIIECCa;

- MpOBEpKa COOTBETCTBUS (OpMbI pacnpezeneHuit no kpurepusim Kommoroposa, Omera-
KBaJpaT U Xu-KBaapart.

[Tosicnenusi. Kpurepuit Kommoroposa pearupyeT Ha HauOOJBLIYIO Pa3HOCTh MEXIY
pacrpelesieHUsIMH, KOTopasi OOBIYHO TMpOSABISETCS BOMM3M MakcuMyMmMa (YHKIMHM IUIOTHOCTH
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BEPOSATHOCTH, TIOSTOMY OH IUIOXO AJanTHPOBAH IS BBISBICHHUS PA3IMYMil HA KOHIAX («XBOCTax»)
pacrnpeeneHuii.

B 1mpoTHUBOMOJIOXHOCTH  BBIIEIPUBEACHHOMY KpUTepuio Kputepuid Owmera-kBajapar
ABIseTCsl Ooyiee paBHOMEPHBIM, YUMTHIBAS Pa3Inyusl MEXKIY pacIlpeleleHUs MU Ha BCEM HHTEpBaJie
BBIOOPOYHBIX 3HAYCHHI, OJJHAKO OH CPABHUTEJIILHO MEHEE MCCIIEJOBAH B IUIAHE COCTABIICHUS TaOJIUIY
KPUTHYECKUX 3HAYECHUN U MTPEAEIIbHBIX allPOKCUMAIUI JJI Pa3JIMYHOr0 THIA PACIpPEACIICHUM.

Kpurepuii Xu-kBajgpaT Takke JIOCTaTOYHO PABHOMEPHO YUMUTHIBAECT pa3jIiMuvsig Ha BCEM
nuana3oHe BBIOOPOUYHBIX 3HAUEHUHM, OJIHAKO TpeOyeT  OoJsbllell OCTOPOXKHOCTU MPU CBOEM
MPUMEHEHUN K HEMPEPBIBHBIM PacHpeieICHUsIM, MOCKOJIbKY €ro pe3yJbTaThl CYIIECTBEHHO 3aBUCST
0T 00beMa BBIOOPKH U OT pa30ueHHs] BBIOOPOUHOTO MPOCTPAHCTBA HA HHTEPBAJIBI.

B maremaTu4eckod CTaTUCTUKE MHAUKATOPOM [UIS IIPOBEPKU HYJIEBOW THIIOTE3bI, Hapsay ¢
IpYTMMU JaHHBIMH, TpUMeEHsieTcsl ypoBeHb 3HaunmocTtu P. Ilpu ycnoBuu P>0.05 HyneBas runoresa
MOXET ObITh MpHUHATA. B HaimeMm ciydae pe3ynbTaTHbIC JaHHBIE MOKA3bIBAIOT, YTO MO KPUTEPUIM
Konmoroposa, Omera-kBaapaT u Xu-KBagpaT ypOBHU 3HAYUMOCTH P COOTBETCTBEHHO pPaBHBI —
0.2281, 0.2124, 0.5119, uro o3Ha4aeT BO3MOKHOCTh MPUHSITHUS HYJIEBON TMIIOTE3bl O COOTBETCTBUU
SKCHEPUMEHTAIBHBIX JAHHBIX HOPMAJIbHOMY 3aKOHY paclpeieseHuUs.

YTouHeHME BHJAa 3aKOHA paclnpefesneHus. B IpakThuke HAy4HOrO HCCIEHOBaHUSA u
monenupoBanus P yacto tTpedyetcst Oosiee TOUHOE OMpE/IeIeHrEe 3aKOHA PaclIpeIeTICHHs CITydalHbIX
Benu4yuH BbIOOpKHU. C 3TOH 1enpi0 mpuleraroT K MPOBEPKE paclpeneieHuss Ha COOTBETCTBHE
ONpeleIEeHHOMY 3aKkoHy. [[ns ycCTaHOBJIEHMS 3aKOHa CJEAyeT IIEJKHYTh MBIIIKOM MEHIO
«CTaTucTuyeckue MeToibl», B mojinose «Pacnpenenenust U 4acTOThD MIETKHYTh MBIIIKOW MO KHOIIKE
«U-Cornacue pacmnpeneneHuil», IOClIe YEro Ha JKpaHe NOSBUTCS NOA0kHO «Pacmpenenenus»

(puc.2.5).
_[5]x|
EEIEIIEED £
COMMACKHE PACNPEOENEHKWIA. daitn: MIR. glaval2 i‘
Pacnpenenenus
2=3KCNOHEHUHAALHOE
3=Penea
A=-Bensynna
5=norucrHyeckoe
B=3KCTpEM.2HAYEHHA
F=3pnaura
8=norHopHancHoe
TDat ez
—_— - — s
‘4 nycK [ O MiP-Tecpmampewe... (@ STADIA ; T En (:)!; =l Nl - le

Puc. 2.5. Orobpakenne okHa ¢ TOJJOKHOM «PacrpeeneHus»

CpenctBamu IIIICA STADIA MOXHO BBIIOJHUTH MPOBEPKY CIEAYIOIIUX 3aKOHOB
pacripesiesieHusl:  HOpMallbHO€,  JKCIOHEHIManbHoe, Pemes,  BeliOymna,  snoructuueckoe,



25

HKCTPEMAaNIbHBIX 3HAUYEHUH, OpjaHra, JIOTHOpMalbHOE. JTO Hambojee YacTo BCTpEYAIOUIUecs B
NPaKTUKE 3aKOHBI pacpeIeTICHUS, XOTSI UX B MATEMaTHYECKOW CTATUCTHKE YK€ TOpa3io OOJIbIIe.

B nmanoroBom OkHE 3aKOHOB pacHpeeNieHHsI BBIOpaTh MyTEM MOCIEA0BATEIbHON POBEPKU U
aHalM3a pachpesesicHuid HauOoJiee aJleKBaTHBIA BUJ PACTIPEACICHUS Ul UCCIEAYeMON BBIOOPKH.
[Tonbop 3akoHa pacrpenesleHUus] MPOBOJUTCS IOCPEICTBOM BH3YaIM3allMd W PACCMOTPEHUS
CTaTUCTHYECKUX OIICHOK. Bu3yanbHO moaOupaercss Hanbosee OJNM3KHIA 3aKOH 10 MEpe PacCTOSHUS
[EHTpa MHTEPBAJBHBIX «CTYCTKOBY»  CIIy4allHBIX BEMYMH OT KPHBOW IUIOTHOCTH BEPOSTHOCTH
pacripeniesieHusl. AIPHOPU MOYKHO TTPEIIOI0KHTh, YTO paclpe/ieiCHue 3HAaUCHUH — paccMaTpuBacMOi
BBIOOpKH OyJeT MoaunHAThCs 3aKoHy Ilyaccona.

Kak mpaBwiio, mpoBepKy clieyeT Ha4aTh ¢ HOPMAJIBHOTO PACIPEIEICHUS ISl Yero KIUKHYTh
MBIIIKON Ha KHOIKE «HOPMAJIBHOEY, TIOCIIE Yero moyryauM rpaduk (puc.2.6).

-[=]x]
ECIEEEEE

£ x|
*E—1

10_ 4 ]

9 in 11 12 13 14 15 1R

\Dat fRez jGrl /

.; nycK | O Mip-Teopmawpewe.., | (L STADIA 7.0/base an... EN Q: y. A SN = fe

Puc. 2.6. I'paduk npoBepkH JaHHBIX HA COOTBETCTBUE HOPMAILHOMY 3aKOHY

Ha rpaduke 1nuHMS oOTOOpaskaeT TeOpeTHUYEeCKHE IapaMeTpbl 3aKOHAa HOPMAJIbHOTO
pacnpeneneHus.  Pacnoso’keHHble — BEPTUKAIBHO  KPY)KOUKM  OTOOpa)kaloT ~ HMHTEPBAJIbHOE
pacripesielieHue HCCIeAYeMbIX HaMH (PAKTUYECKMX 3KCIEPUMEHTAIBHBIX (IMIIMPUUYECKUX) TaHHBIX.
I'paduk noBOMBHO YETKO MOKA3bIBAET COBMAJEHUE TEOPETUYECKOM (YHKIMH € 3SMIMPUYECKON
¢ynkuueit pacnpexenenus. I[lpy  sToM coBmajgeHHe HMeeTcs Kak IO LEHTPAIbHOM yacTu
THCTOTPAMMBI, TaK M Ha €€ «XBOCTAaX», TO €CTh JIEBasl U MpaBasl 4YacTu pacnpenerneHus. boiee TouHo
3aKJII0YEHHE JaJUM HW)KE Ha OCHOBE pe3yJlbTaTOB pacueTa CTaTUCTUYECKMX IapaMeTpoB
pacrnpeneneHusl.

Jns nanbHeimiero oroOpaxeHus rpaduka Ha pabouem mucre Grl sneKTpoHHOW TaOMUIBI B
BepxHeM OkHe «[ IOCMOTPUTE I'PA®UK) KIMKHYTh MBIIIKOKW KHONKY «OCTaBUTHY», MOCIE YETO B
pabouem mucre «Pe3ynabTaThl» TMOSABUTCS OTOOpaKEHHWE pEe3yJbTaTOB pPACUYETOB 10 IPOBEpKE
COOTBETCTBUHU HKCIIEPUMEHTAJIbHBIX JAHHBIX M MapaMeTpoB 3aKOHAa HOPMAJbHOTO paclpeaeieHus
(puc.2.7).
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f. STADIA 7.0/base ona Windows (C) Kynamues A.Tl., 1996-2007, ona DOS: 1988-1996

marn  Cpadukr=FE KanbkynaTop=F7 MpeobpasoBaHHA=FS CTaTHcTHEKa=FY OkHa MoMows=F1

=31 = N ey (e il
COMNACHE PACMPEOENEHMA. dadn: MIR. glawal2 -~
Pacnpegenenve HopmaneHoe: 12.6, 1.734
Konmoropoe=0.1353, SHaurmocTe=0.2281, cTen.ceob = 30
Munotesa 0: <Pacnpefenerve He OTAMYERTCA OT TEOPETMYECKOrD:>
Omera-keagpa™=0.07844, SHaummocTe=0.2134, cten.cecl = 30
Munotesa 0: <PacnpefeneHve He OTAMYERTCA OT TEOPETUYECKOrD>
Brmata pesyImbTATOE CTATHCTHHECKOTD AHATIHGA. -\F‘.ez for f

_— == -
‘s MyCK O MUP-TeopHaA 1 pelwe. ... (X STADIA 7 se An...

5e BN B &L ®OE 1049
Puc.2.7. HO,I[OKHO ((PC3YJII>T3.TBI)) C OTO6pa)K€HI/ICM OLCHOK COOTBCTCTBUS IHNAHHBIX 3aKOHY
HOPMAaJIbHOTO pacIpeaeIICHUs

[Ton pyOpuxoii «Pacmpenenenue HOpMalbHOE» JaHBI J[BAa TapameTpa: cpenHee BBIOOPOYHOE
3HayeHue (B JJaHHOM Ciydae BpeMsl OOHapy)KEeHHUs M HCIpaBlieHUs Ae]eKTa Mo MOJHOTE JaHHbIX) -
12.6 MuH., a TaKKe OILIEHKA 10 OMHKOKe cpeaHero BeioopodHoro — 1.734, ciienyer cka3aTh - JOBOJILHO
HE3HAuuTeNIbHAas OIINOKa.

B cooTBercTBUM € HYJIEBOH TUIOTE30Hd TOT (PAKT, YTO paclpeieseHue 3KCHePUMEHTaNIbHbBIX
JaHHBIX HE OTIMYAETCS OT TEOPETHUECKOTO 3aKOHA HOPMAJIBHOIO PACIPEAEIEHUS JaHHBIX
MOJTBEPXKJIaeTCsl OLleHKaMu 1o IByM Kpurtepusim — Konmoropoa u Omera-kBazapar. CopaepxaHue
9TUX KPUTEPHUEB IPOKOMMEHTUPOBAHO BBILIE.

Jlyis IpoBepKU paclpeiesieHns] HalllMX AMIUPUYECKUX JTAaHHBIX Ha COIJIacue C JIPYTUM 3aKOHOM
BepHEMCS B OKHO ¢ mojokHoM «Pacmpexnenenue» (puc. 2.5). BbInoaHuM HpoBepKy Ha coriacue
CIIEYIOIIEMY O CHHUCKY B NnojokHe «PacrpeneneHue) 3aKOHY SKCIIOHEHIIMAIBHOTO paclpezesieHus
JUIsL 4er0 HY)KHO KJIMKHYTh MBIIIKOM 10 KHOIKE «2=DKCIOHEHLIMAJIBHOE» U TOIYyYUM
COOTBETCTBYIOIIHI rpaduk (puc. 2.8).
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Puc. 2.8. I'paduk nmpoBepKH JaHHBIX HA COOTBETCTBUE SKCIIOHEHIIMAIEHOMY 3aKOHY

ITo rpaduky BUAHO, YTO TeOpeTHYECKasl JIMHUS 3aKOHA SKCIIOHEHLUAIBHOTO pacIpeaesieHus
IepeceKaeTcss TONBKO C OJHUM W3 CPEJHHX WHTEPBAJOB 3HAYCHUH SMIHMPUYECKUX JaHHBIX.
Habmronaercs pe3koe pacxoxaeHUEe Ha «XBOCTAax» IMCTOTPAMMBbl. AIIPUOPU MOKHO 3aKJIIOYUTh, YTO
CorJiache B JAHHOM CIIy4ae MaJlOBEpOSATHO.

YroObl OCTaBUTh TIpauK KIMKHEM MBIIIKOH KHOIKY «OcTaBUTb» B IOJIOKHE
«[IOCMOTPUTE TPA®UK». Drtor rpaduk B TOCHEAYyIOUIEM IPH HEOOXOIUMOCTH MOXKHO
0TOOpa3suTh MOCPEICTBOM KHOMNKH padodero ymcrta «Gr2». OIHOBpEMEHHO C Bbliauell rpaduka B
pabouem IMCTE SIEKTPOHHOW TaONMMIBI «REZ» BBIBOIATCS PE3yJabTAThl PACUETOB CTATUCTHYECKUX
OLIEHOK IO 3aKOHY OSKCIOHEHIMaJIbHOTO pacnpeaeneHus. KiMkHyB MbIIKoW Mo kHomke «Rez»
MOJIYYMM OTOOpaKEHUE YKa3aHHBIX Pe3ysbTaToB (puc. 2.9.)

F. STADIA 7.0/base ona Windows (C) Kynamues A.TN.. 1996-2007, ona DOS: 1988-1996

main  FpadkkH=FS HKanckynAaTop=F7 MNpeofpasosaHHA=FS CTaTHCTHRE=FY OkHa MoMowe=F1

=la] [R[E[w)] (Sl

COMMACKE PACMIPEOENEHWMA. @abin: MIR. glaval2 -
Pacnpenenedve HopmaneHoe: 12.6, 1.734

Konmoropoe=0.1353, SHauumocTe=0.2281, cten.ceob = 30
Manoteza 0: <Pacnpefenedre He OTNMNEETCA OT TEORETHYECKOMD>

Omera-keanpat™=0.07844, ZnavrmocTe=0.2134, cten.ceob = 30
Minoteza 0. =Facnpefenedne He OTAWMYEETCA OT TROPETHYECKOro>

COMMACKHE PACMPEOENEHMIA. Mafin: MIR. glaval2
Pacnpeseneque akcnoHeHymaneHoe: 12.6, 1.734

Fonmoropoe=0.5145, SHa4vmmocTe=7.936E-12, cten.ceofd = 30
MnoTesa 1: <PacnpefeneHde OTAMYaeTCA OT TEOpETHYECKOro>

Omera-keagpat™=2.231, SHavumocTe=8.218E-15, cTen.ceoh = 30
Mnotesa 1: <Pacnpefenedde 0TNMYaeTCA OT TEOpPETHYECKOID:>

L =

BErats ResyIIETATOR CTATHCTHNUECKOTD AHATIHGS “Dat pRez A0 002 [/

m | EZ§ rMuP-Teopha 1 pews. .. (X, STADIA 7.0/base .
Puc. 2.9. OkHoO ¢ copepxaHueM OIIEHOK MO COMVIACHIO JaHHBIX
C 9KCITOHCHIIHAILHBIM pacTpeeICHHEM
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[Ipu paccMOTpeHHH pe3ylbTaTOB pacyeTa I[apaMeTpoOB COIJIAaCUsl pacHpeleieHHus Halle
NPENOI0KEeHNE, BBIIOJHEHHOE 110 aHAIU3y rpaduka, 06 OTCYTCTBUHU COTJIacUsi MOJATBEpXkaaeTcs. B
COOTBETCTBUU C NMPOBEPKOMU MO MEPBOI T'MIIOTe3e MporpamMma Bblnajia 3akioueHue «Pacmpenenenue
OTIIMYAETCd OT  TEOPETUYECKOTOM, 4TO  O3HAYaeT — paclpeiciieHue ASMIUPHUUYECKUX
9KCIIEPUMEHTAJIBHBIX JAaHHBIX HE COOTBETCTBYET SKCIIOHEHIIMAIBHOMY 3aKOHY PacHpelesIeHUs, YTO
MOATBEPIKIAETCS TAK)KE 3HAUCHHUSIMU OLIEHOK 1o kputepusim Konmoroposa u Omera-kBajpar.

B cooTBercTBUM C MpeAcTaBICHHBIM CIOCOOOM TMPOBEPKH COIJIACHSl CIEAYET BBINOJIHUTH
MIPOBEPKY MO OCTAJIBHBIM 3aKOHAM pachpejiesieHusl. B mpakTHYecKoM OTHOIIEHUH 3TO PACHIUPSIET, KaKk
MPaBUJIO, TPEACTABICHUE UCCIEIOBATENS O MOJACIUPYEMOM UH(POPMAIIIOHHOM pecypce U MPUHSATH B
JaTbHEHIIIEM IPABIUIILHOE PEIICHUE O CTPATETUH U TAKTUKE MOACIUPOBAHUS.

BoiBonpl. [lo oxoHUaHMU TPOBEPKM MO BCEM 3aKOHAM PACIpPENEICHUs CIeAyeT MepedTH K
(GhOpMyIMPOBAHUIO BBIBOJOB. B BBIBOJAX JOJKHA COAEPKATHCS KBUHTICCCHIIMSI PEUICHHS JaHHOU
3aJ1auH.

Odopmiienne ordyera o padote. Ilo OKOHUAHMHM TPETYCMOTPEHHOTO O0BEMa BBIIIOJHEHHOM
paboThl HEOOXOIMMO MEePEHTH K COCTaBIEHUIO U oopmiieHHI0 oTdeTa. [lo OKkOHYaHUU cOoCTaBlIEHUs
oTyeTa HEOOXOJUMO IPENBbSBUTH €ro IMPENOoJaBaTeNI0 A KOHTPOJS KadyecTBa pEILICHUS 3aJaud U
MOJTy4eHUs 3a4eTa.

KoHTposbHbIE BOIIPOCH U 3aJaHUs

1.IlpoBecTn TPOBEpPKY COTIACUSI paCIpeNeNIeHus] SKCIIEPUMEHTAIbHBIX JaHHBIX MO  IOJHOMY
COCTaBy 3aKOHOB pacnpenenenus, umeronxcs B STADIA.

2. Ins yero HeoOXOAMMA MPOBEPKA COTJIACHS SKCIIEPUMEHTAIBHBIX JAHHBIX B PELICHUU 33134
MOJeUpOBaHUs?

3. B kakoii mociie10BaTeIbHOCTH BBIIOIHSIOTCS 3TAIlbI IPOBEPKH COTIacHs?

4. Kakue napameTpsl IpUBJIEKAOTCA JJIs aHAJIN3a IPOBEPKU corjacus’?

5. Kakum 00pazom MpoBOIUTCS aHAU3 IPOBEPKU COTIIACHS?
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IIpakTnyeckas padora Ne 3. Pemenne 3anaun «Ouenka 3ppeKTHBHOCTH MOJEPHU3ALNH
cranpaprusanuu U

3.1. Kparkasi nocTaHoOBKa 3a1a4M

OCHOBHOM 1I€/IbI0 pELICHUs 3a/aud  SIBIIACTCA IIOJIy4YEeHUE TPAKTUYECKUX HaBBIKOB B
MOJICIIMPOBAHUH Ipoliecca NPOBEpKH S(P(HEKTUBHOCTH  (PEe3yIbTATUBHOCTH) MEPONPHUATHI 110
yiydieHuto cranaaptuzauuu UT, a Takke 3akperieHue TEOPEeTUUYECKUX CBEIACHUM, IOIYYEHHBIX B
pamKax JIEKLIHOHHOIO Kypca.

Pemenne 3amaum OGasupyercss Ha NPUMEHEHUM CPEJICTB CHCTEMHOIO aHaju3a H
MaTeMaTHYECKOW CTaTUCTUKH. METOJMKAa BBIMOJHEHHUS PaOOThI COCTOMT B TOM, YTOOBI Ha OCHOBE
COOpaHHBIX CTATUCTHUECKUX JIAHHBIX BBIIOJHUTH aHAINW3 (QYHKIMOHANIBbHOro cocrosHus UT
IIPOTPaMMHBIMHU  CPEIACTBAMHU JIMAJIOTOBOM  CHCTEMBI STADIA. Ha ocHOBe pe3ysnbTaToB
CPaBHHUTEILHOTO aHallu3a BbIpabaThIBaeTCsl  MOCIEAYIOLIME CTpaTeruss M TaKTUKa YIy4IIeHUs
kauecTBa padotel T u. kak npaBuiio, BIOOP 3TaioHHOM (cTannapTHoi) moaenu UT.

JlomycTuM, 4TO B pe3ynbTaTe peav3aluy OpPraHU3alMOHHO-TEXHUYECKUX MEpPOHPUITHI
MPOBEICHA MOJIEpHU3AIUS TEXHOJIOTHYECKOro rmnporecca obpadorku nanueix  WUT. TpeGyercs
MPOBEPUTH HAIMYUE MONOKUTENbHOrO 3dexta oT monepuuzanuu UT. Ecnu ykazanusiii sgdexr
Ha0JII01aeTCsl, TO HEOOXOJUMO TAK)KE Y3HATh HACKOJIBKO YIYUIIMWIMCHh (PYHKIMOHAIbHbBIE TApaMeTPhbl
UT. CpaBHeHHe IBYX BBIOOPOK IO MapaMeTpy MOTHOTHI AoKyMeHTHoU mHpopmanuu UT mpoBeném
Ha OCHOBE KPUTEPHUSI MHTErpaibHbIX paznuuuii Konmoroposa-CmupHoBa.

[To ycrmoBuio pemieHus 3anadul HEOOXOJUMO B KAuyeCTBE HCXOAHBIX JAHHBIX B3ATh JIBE
BBIOOPKH TI0 KaKOMY-JIMOO OIpeNeIeHHOMY IapaMeTpy, B HalleM MpuUMepe 3To OyJeT MOJHOoTa
TOKYMEHTHOHM mH(popmanuu, o0pabaTbiBaeMoOil Ha 3Tamax TEXHOJOTHYECKOro Ipolecca o0paboTKu
nmanHeix UT. B kaxmoit BeiOOpke mmeercs mo 30 3HaueHuid. [lepsast BbiOOpka x1 mpoBeneHa 10
MOJIEpHHM3AIlMH, a BTOpas BBIOOpPKAa X2 - TMOCJ€ MOJEPHH3AIMU  TEXHOJIOTMYECKOTo Ipoliecca
o0pabotku nanHbix UT. Uncna nepBoit BHIOOpKM yKas3aHBI B TEKCTe paszena 2.1, a 4yucia BRIOOPKH
x2 cnenyromwue: 5,9, 5,12, 10,6,11,9,7,8,7,9,7,6,7, 84,6, 85,9, 6,10,7,9, 7,10, 9,6, 8.

3asiaya COCTOUT U3 OCHOBHBIX ITAlOB:
1. BBoa HCXOMHBIX TaHHBIX.
2. [IpeobOpa3zoBanue naHHBIX K paboyemMy BUTY.
3. IlpoBepka 1 aHANN3 UHTETPATBHBIX PA3IUYMi ABYX BHIOOPOK.
4. ®opMynupOBaHKE BHIBOJIOB.
5. CocraBnenue 1 opopMIICHHE OTYETA O PELICHUH 3a1a4H.

3.2. OcHOBHBIE 3TaNbl PeICHUSA 321a4H1

BBoa ucxonHsIx naHHBIX. BBOAMM naHHBIE MEepBOMl M BTOPOM BBIOOPOK COOTBETCTBEHHO B
cTonOupl X1 U X2 3MeKTpOHHON TaONIUIBl, GOPMUPYS TEM CaMbIM JBE OJHOMMEHHBIE NEpPEeMEHHBIE.
BBon ocymiecTBisieTcss B COOTBETCTBUU C PETVIAMEHTOM BBOJA JIAHHBIX B 3JIEKTPOHHYIO TaOiuILly,
paccMOTpeHHbIM paHee B pasaene 1.2. B pesynbrate BBOJAa MNONMy4YMM HaOoOp yHced MO JABYM
nepeMeHHbIM X1 u x2 (puc.3.1).



E. STADIA 7.0/base ana Windows (C) Kynamuer A.T., 1996-2007, ona DOS: 1988-1996

®afin  Mpadrcn=FE  Kanokynatop=F7 [peofpasosaHua=F5 CTatmcThea=F9  OkHa  Momowb=F1

I | BoexX=5, x2=30 |
=1 =2 =3 =4 =5 =6 =7 =8 =9 =10 =11 =12 =13 -
g 1z a
el 15 7 _I
10 1z 8
11 14 7
12 1z a
13 13 7
14 11 13
15 14 7
16 13 g
17 10 4
18 15 13
13 13 g
20 11 s
21 1z El
22 10 3]
23 1z 10
24 13 7
25 1z El
26 14 7
27 11 10
28 13 El
29 16 13
20 13 g
31 SN
3z
33
34
35
36
37
38
39
0 -
—
Ll | > [ i
ATe KTPOMHAR TASIHIR L XPAEHGUL 1 PeRARTHPOBANHA TRIHED \Dat fRez JGr1 (G12 ]

14 MycK L STADIA 7.0/base An... Oy MKP-Teopha v pewe. .. EM I & L L Lk

Puc.3.1. BBox naHHbIX 110 NEpeMEHHBIM X1 U X2

JUis NpOJOJDKEHUsS pellleHHs 3aJadyd HeoOXOJMMO JaHHbIE IO MHEPEeMEHHBIM IPHUBECTH K
HEO0OXOIUMOMY pabouyemMy BHITY.

IIpeoOpa3oBanue AaHHBIX K paboyeMy Buay. C Lebl0 IPOBEACHUS CTAaTUCTUYECKON 00paboTKU
MCXOJIHBIC JaHHBIC MO KaXKIO0H BBIOOPKE MOCIEN0BATENLHO MpeodpaszyeM B (opmy rucrorpamm. s
3TOr0 HEOOXOAMMO KIMKHYTh MBIIIKOH MeHI0 «CTaTHUCTHKa», 3aTeM B MOJOKHE «CTaTHCTHYECKUE
meToab» B nojie «llapameTpudeckue TeCThI» KIMKHYTh KHONKY «[ HCTOrpaMma/HOpManbHOCTEY (CM.
pasznen 2.2). IlosBUTCS NOJOKHO «AHAQJIN3 NEPEMEHHOW», B JIEBOM II0JIE KOTOPOIO OTOOpa)keHbI
nepemenHsble x1 u x2 (puc.3.2).

. STADIA 7.0/base ana Windows (C) Kynaumuer A.T., 1996-2007, ona DOS: 1988-1996 = ﬁllﬂ

©aFn  MpadkkH=F6  KanekynaTop=F7 [peofpasosaHMa=F5 CTatWcTka=FS  OkHa  Monowe=F1

EEIEAREIEE

12bfd7~1.1xt

FUCTOrPAMMA WM TECT HOPMANBHOCTH. dain: MIR. Glava. 13

AHanuz ne peme HHOH E

Bl AHankz nepemMeHHo I MWP-Teopns M pewe...

Puc.3.2. IlogokHO «AHanIM3 epeMeHHoW» ¢ oToOpakeHreM X1 u x2
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Tenepp HEOOXOIUMO TOCIIEAOBATENFHO MOJIYYUTh THCTOIPAaMMBI MO MEpeMeHHbIM. KIMKHYTbH
MEepEMEHHYI0 X1, 3aTeM KIMKHYTh MPABYIO CTPEJIKY, IPU MOSBICHUM nepemMeHHou x1 B moise «Jlyist
aHaIM3a» KIUMKHYTb  KHONKY «YTBepautb». Ilocie 3TOoro Ha »53KpaHe NOSBUTCS IOJOKHO
«['ucrorpaMMay», HIEHTUYHOE ONUCaHHOMY paHee (pazzen 2.2.). HeoOxogumo B MOAOKHE
«I'ucrorpamMMay» KIMKHYTh KHOIIKY «YTBEPAUTH» U MOSBUTCS OTOOpakKeHUE PE3yJIbTaTOB pacueTa 1o
x1 u nonokHo «Confirm», B kKoTopoM Ha Bomnpoc «COXpaHUTh FMCTOrPaMMy B MaTpHIE JaHHBIX?»
ClIeflyeT KIMKHYTh KHONKY «YTBEpAUTH». B pe3ynbrate 0TOOpasUTCS THCTOrpamMma 1Mo IepeMEeHHOM
x1, panee y>xe HaMHU MMOTY4eHHOH (cM. puc. 1.4).

Jlanee 1u1s MOJNy4eHHs JaHHBIX 110 MEPEMEHHON X2 HEO0O0XOAMMO IMOBTOPUTH BBIIIOJIHEHHBIE
paHee IpoLEnypbl ¢ AAHHBIMU IO nepeMeHHoW X2. Ilpu ycnoBuM NodydeHus AAHHBIX IO 00euM
NIEPEMEHHBIM MOKHO BBITIOJTHUTH BU3YAJIbHYIO MTPOBEPKY APPEKTUBHOCTH ITyTEM COTIOCTABICHHS IBYX
rucrorpamMM. Ecnu y nepemenHoi x1 MUHMManbHOE 3HaueHHE Je(eKTa Mo MOJIHOTEe HauuHaeTcs ¢ 9
MUHYT (JIE€BBIM «XBOCT» TUCTOIPAMMBbI), TO Y IIEPEMEHHON X2 3TOT NapaMeTp MeHblIe — 4 MUHYTHI.
[TonoGHOe ycnoBue HAOMIOJAETCS W IO IpPaBbIM «XBOCTAM» TUCTOIPaMM, COOTBETCTBEHHO Y
nepeMeHHON x1 MakcuManbpHOe 3HaueHHe naedexra paBHO 16 MuHyTaM NpoTUB 12 MUHYT Yy
nepeMeHHON Xx2. Ortcroola MOXHO clenarbh IPEJBapUTEIbHOE 3aKJIIOYEHHE, YTO B pe3yJbTare
MOJIEpPHU3ALMM KAa4yeCTBO  TEXHOJOTMYecKoro Impouecca o0paborku naHHeix WT ymydmmiaocs.
[TonTBepkieHNEM HallEMy 3aKJIIOYEHUIO MOTYT CIIY)KUTh TAaK)K€ IOJYyYEHHBIE B PE3YJITATE PACUECTOB
3HaueHus: kpurepueB Konmoroposa, Omera-kBajapar U Xu-KBajpar, - y NepeMEHHOW X2 yKa3aHHbIE
3HAYEHUS MEHBIIIE, YEM y IEPEMEHHOM X 1.

Bwmecte ¢ Tem st Oostee JOCTOBEPHOTO 3aKIFOUEHUS] HEOOXOIMMO IPUBJIEYb K CPABHUTEIILHOMY
aHanmu3y U Jpyrue Oonee HH(DOpPMATHUBHBIE CTATUCTUYECKHE OLEHKU. [ljis 3Toro HeoOXoauMo
MOJIyYUTh OLIEHKH ONUCATENIbHON CTaTUCTHKHU IO Ka)KJOW MEPEMEHHON B COOTBETCTBUH C MOPSIIKOM,
paccMoTpeHHbIM B pazzaene 11.2 (cm.puc. 1.1-1.8).B pesynbrate pacyeToB MNOIYyYHUM  OLEHKH
onucareiabHoM cTaTUCTUKH (puc.3.3). [lanee He0OXOAMMO  BBIIOJHUTH IPOBEPKY U aHAIMU3
MHTETPaJIbHbBIX PA3IUUUi IBYX BBIOOPOK.

[IpoBepka M aHamU3 MHTETPAJIBHBIX pa3aMudidl IBYX BBIOOpPOK. JlIs1 mosyueHus pe3ysbTaToB
HeoOxoauMo yepe3 MeHio «CraTucTuka» B nose «Henmapamerpuueckue TECThbD» IIEIKHYTh MBIILIKON
1o oniuu «lIpon3BoibHBIX anbTepHATHBY». B mosiBuBIIEMCsT ToJie «AHAJIU3 NEPEMEHHBIX» BbIOpATh
NepeMeHHble X1 U X2, I Yero nepeciate MX B MPaBO€ MOJIOJE U 3aTEM IIEIKHYTh MBIIIKON I10
onuuu «YTBEPAUTH», B pe3yslbTare Yero MOJIYyYUM JONOJHUTENbHbIE PE3YylbTaThl PACUETOB I10
kputepHio Koiamoroposa-CmupHoBsa (puc. 3.4).
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TADIA 7.0/base ana Windows (C) Kynawuer A.T., 1996-2007, ona DOS: 1988-1996

tarn  [padwkn=F& Kanekynatop=F7 [MpeobpazoeankAa=F3 CrartkmcTmea=FY OkHa Momowe=F1

EEIEE =G

12bfd7 xt

OMUCATENEHAR CTATHUCTHEA, Dain: MIR. Glava. 13

MNepemenHan Pasmep <--—-AOuanason--> CpegHee--Owwubka Jucnepc Cr.otkn Cymma
x1 30 9 16 126 03166 3.007 1.734 378

Mepemennan Meguana <--Eeaptwnw-= JoeMuTCp. <-HOoeMutOucn-= Ow. CT1OTKN
il 125 1 14 06395 1907 5434 0627

[MNepemeHHan ACMMMETR. IHAYMM ZKCUBCC  SHIYMM
®1 01114 0337 2542 03565

OMNMHUCATENBHAR CTATHCTHRA, Dain: MIR. Glava. 13

MepemenHaa  Pazmep <---OWanazod-->= CpegHee---Owwbka Oucnepc CT.otkn Cymma
®2 a0 4 12 7667 0.3534 3747 1.936 230

Mepemennaa Megwana <--Keaptwaw-> OoeMHTCp. <-OoeMutOucn-> Ow. CTOTKN
®2 7.8 4] 9 07139 2377 6772 06999

MepemeHHaa ACHMMETR. SHAEUMM 3KCUEBCC  SHAYMM
®2 01923 03175 2429 02931

Brmaus pesyIbTaTOR CTATHE THUECKOT AHATTHIA -\R.ez AGrl fcra /

tafin  Mpadmcn=F& Kanokynatop=F7 Mpeofpasosanma=F8  CratmcTika=FY Owkna  Momows=F1

EIEI S EEE =

12bfd7

ONMWUCATENEHAR CTATUCTHEA. Dain: MIR. Glava. 13

MNepemenHan Pazmep <---AOuanasod--> CpegHee--Owwubka Oucnepc Cr.omkn Cymma
3l 30 9 16 126 03166 3007 1.734 373

Mepemennaa MeguaHa <--Keaptwnw-> OoeMHTCp. <-OoeMutOucn-> Ow. CTOTKN
#1 125 1A 14 06395 1907 5434 0627

MepemedHan AcHmmeTp. 3HauYMmM JKCUECC  3HAYMM
®1 01114 03217 2549 03565

ONMWUCATENEHAR CTATUCTHEA. @ain: MIR.Glava. 13

MepemenHan Pasmep <--—-Auanason--> CpegHee--Owwubka Oucnepc Cr.otkn Cymma
2 30 4 12 7667 03534 3747 1.936 230

MepemenHan MefuaHa <--Keaptvnu-> JoeWHTCH. <-OoeMHTOWcn-> Ow. CTOTKN
2 7.8 -1 9 07138 2377 B.772 06999

MepemeHHad AcHmMMeTp. 3HAUYMM JKCUECC  3HAYMM
®2 01923 03175 2429 02931 |

KPHUTEPKMI KONMOMOPOBA-CMWUPHOBA. ®aiin: MIR. Glava 13

MepemenHee: x1, =2
CrupHoe=0.8333, SHauumocTe=1.792E-9, cTen.ceob = 30,30
Minotesa 1: <EcTe WHTerpankeHele paznuyuna mexly sulbopramu=

Brmays pesyIBTATOE CTATHCTHHECKOTD AHATIHTA. -R.EZ ACrL Aoed f
——

Puc. 3.4. OTobpakeHre JOMOTHUTEIBHBIX PACUETOB M0 KPUTEPHIO
Koamoroposa-CmupHoBa
B cootBercTBHM ¢ kpuTepuem Koamoropoa-CMupHOBa 10 TapaMeTpy «rUIoTe3a 1» mporpamma
BbIJIaJla 3aKJIIOUeHHe O TOM, 4TO «EcCTh HWHTerpajbHBIC pazIU4Ms MEXIY BBIOOpPKaMH», TO €CTh
MOJITBEPKJIAETCSl TAaK)Ke Halle MPENAINoJIoKEHHUE, BBIIBUHYTOE B pe3yjbTaTe BHU3YyalbHOI'O CPaBHEHHUS
THCTOTPaMM JIBYX BbIOOpok. Bmecte ¢ TeM HeoOxonumo 3HaTh 3(PGEKTUBHOCTH MOJEPHU3ALUU
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TexHoJoruu o0paboTku mganHbXx WUT B umncnenHoMm m3Mepenuu. st 3TOoro oOpaTuMcsl K OIEHKaM
onKcaTeIbHONW CTAaTUCTHKH, B YACTHOCTH, 3HaueHHI0 «CpeHee BEIOOPOUHOE», TO €CTh CpeiHee BpeMs
OoOHapyXeHHsI W HWCIpaBieHUs JaedeKkTa Mo TOITHOTE [aHHBIX B MHHYTaxX /0 MOJACPHHU3ALUU
(mepemennas x1) u mocne MoaepHu3anuu (mepeMennas x2). Ecim  y mepemeHHoi X1 3T0 3HadeHHe
coctaBisieT 12.6 MUHYTHI, TO Y iepeMeHHOU X2 — 7.667 munyT. CoIocTaBiIeHUE TUX JIBYX 3HAYCHUIN
MOKA3bIBAET, YTO CpeaHEe BpeMs OOHapyKEHHUS M KOppeKUuuu nedekra Mo IMOJHOTE [aHHBIX B
texHoaoruu UT cymecTBeHHO cokpaTuioch, To ecTh Ha 40%.

®opmynupoBanue BbBIBOJOB. Heobxoaumo  copMynupoBaTh BBIBOJIBI B COOTBETCTBHH C
OCHOBHBIMH JTanamu pemieHus 3aaadn. Ocoboe BHUMaHHE OOpaTUTh Ha MOCIENOBATEIBHOCTH B
MPUMEHEHUHU CPEJICTB CPABHUTEIBHOIO aHAIN3A.

Cocrasnenue u oopmiieHue ordera. [locne OKOHYaHUS MOTHOTO 00BEMA BBITOJHEHHBIX padoT
COCTaBUTH U 0OPMUTH OTUET O PEIICHUH 33aJa4l. 3aTeM IMPOBECTU KOHTPOJIb KaueCTBA BHIMOTHEHHbIX
pabot. Ilpu ycioBUU BBHISBICHHBIX Je()EKTOB HCIPABUTh UX WM TMPEABSIBUTH IMPENONABATENIO IS
3ayeTa.

KonTponbHble paboThl 1 3a1aHus

1. J1nst yero Heo6xoaMMa oLeHKa 3(pPEeKTUBHOCTH MOAEpHU3aLMK KadecTBa TexHonorun UT?

2. B xakoii mociegoBaTeIbHOCTH BBITOIHSIIOTCS ATAIbI OIICHKH 3P (EKTUBHOCTH?

3. Kakue cpescTBa npuBIeKaOTCs A5 OLEHKH 3 (HEKTUBHOCTH?

4.B KaKo# MOCIIeI0BAaTEIbHOCTH BBITOIHSIOTCS ATAIbl OLIEHKH 3 (EKTUBHOCTH?

5. Kakue napaMeTpbl IPUMEHSIOTCS JUIsl CPABHUTEJILHOTO aHAJIM3a IpH OLeHKe 3 heKTuBHOCTH?
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IIpakTyeckas padora Ne 4. Pemenue 3agaun «PacnosHaBaHue CBOICTB B yNIPaBJICHUHU
crangapruzanuein T

4.1. KpaTrkasi nocTaHOBKA 3a1a4M

OCHOBHOM 1IENIBIO0 PEUICHUs 3a7auil SIBJIETCS MOJyYEHHE NPAKTUYECKUX HABBIKOB B BBISIBICHUU
cBOiicTB (QyHKIMoHUpoBanus WT B xome MOAECTUPOBAHUS U IKCIEPUMEHTAIHLHOTO HCCIIEIOBaHUS
crangaptuzauu MT, a Takke 3akpenseHue TEOpPEeTUYECKUX CBEICHHMH, INOJYYEHHBIX B pPaMKax
JIEKLIMOHHOI'O Kypca.

MetonoM ucclefoBaHMs SBJSIETCS KJIACTEPHBIM aHaM3, peal3yeMblii B Hamled 3ajade
cpeactBamu nporpammsl kinactep-ananusa [IIICA STADIA.

B skcnepumenTanbHbix uccienoBaHusx WT ¢ nenplo KOPpEeKTHOCTHM — pelleHHs 3aaad
MOJICJIMPOBAaHUS IIE€pPE]l HUCCIIEJOBAaTEeIeM BCErJa BO3HMKAeT 3ajayda BBISIBJIEHHUSI CBOWCTB
MOJIEIUPYeMOro HHPOpMaLMOHHOTro pecypca. CiieyeT OTMETUTh, YTO J1I000€ HayqHOE HCCIIeI0BaHHeE,
B TOM YHCJIE€ M MPOLECC MOJEIUPOBAHUS, HEBO3MOXKHO BBIIOJIHUTH O€3 paclio3HaBaHUs CBOWCTB
u3zyyaemMoro ooOwexkra. Ha ocHOBe  IO3HAHHBIX CBOMCTB CTpouTCs padoTa MO MCCIIENOBAaHUIO,
IPOEKTUPOBAHUIO, TIOCTPOEHHIO M JKciulyarauuu kak WT B memom, Tak M HX OTAENBHBIX
KOMIOHEHTOB. CII0)KHOCTh paclo3HaBaHMUs CBOMCTB 3aKJIKOYaeTCsl B TOM, YTOOBI B KOHKPETHBIX
YCIIOBUSAX BBIOpaTh A((HEKTUBHBIA WHIUKATOP. DTOT WHAMKATOP JOJDKCH O00JIaIaTh CIIOCOOHOCTHIO
oTtoOpakeHHs: HauboJjee MOJIHOro cocTaBa CBOMCTB (yHKIMoHupoBanus MT, ¢ ogHONH CTOPOHBI, U
BO3MO>KHOCTH KOPPEKTHOI'O paclo3HaBaHUsS cOCTaBa CyllecTBEHHBIX cBoicTB UT Takum crocobowm,
KOTOpbIII He TpeOoBaa Obl NMPHUBICYEHUS CPABHUTEIBHO OOBEMHBIX PECYpCOB B pPaCHO3HABAHUU.
O4eBHUIHO TO, UTO NMOAOOHASI MPOTUBOPEUNBOCTh YCIOKHSIET PEIICHUE 3aJauH.

B nannoil 3amade nHambosee >PGEKTUBHBIM HHAMKATOPOM CBOWCTB (yHKUMOHHpoBaHus UT
SBIISICTCA CTAaTHCTUYECKash CTPYKTypa nedextoB QyHkuuonupoBanuss WT. COop u perucrpamus
Ne(QEeKTOB MOXKET BBIIOJHATHCS IO Ppa3auMuHbIM KoMmoHeHTamM WT, Hampumep, Mo 3Tamnam
TEXHOJIOTUYECKOT0 Tporecca 006padorku ganueix UT. Anpuopu nmomoOHas BEIOOpKa 1e()eKTOB UMEET
COBOKYITHOCTb CBOWCTB, TO €CTb IO CYILECTBY SIBISIETCSI HEOJHOPOAHOM. Y CTpaHUTh HEOJHOPOIHOCTb,
3HAYHT BBISIBUTH COCTAB CBOMCTB, KOTOPBIMHU 00JIaaeT UCCIEYEMbI TEXHOJIOTHYECKUI TTPOIIECC.

OnHUM U3 METO/IOB pelleHHs MOJOOHBIX 3a7ay ABISETCA KIacCU(UKAIMs JAaHHBIX BBHIOOPKU U
BBISIBJICHME  W/MJIM YTOYHEHHE CYIIECTBEHHBIX CBOMCTB, Xapakrepusyrommux TexHomoruto HWT.
Paznenenne AaHHBIX Ha KJIACChl NMPOU3BOJUTCA IO OCHOBAHUIO JIEJIEHUS, KOTOPOE MOXKET OBITh
NpeJCTaBIeHO  Mepod Onm3ocTu (yAan€HHOCTH)  KaXJAO0ro CcoObITHA, Hampumep, nedekra.
OcHOBaHMEM JieJIeHUs MOXeT ObITh 3HaueHue (HaOop 3Ha4YeHHi) COOBITHS, OTOOpakaeMoro Io
BPEMEHHOM, CTOMMOCTHOM U APYTHUM IIKAJIaM U3MEPEHUSI.

B namewm cnydae gaHHbIe BBIOOPKM NPEACTaBISIOT coOoi Habop nedekToB 00paboTKU
ToKyMeHTOB. Kaxnaplii ae@exT mpencTaBieH BpPEMEHEM U CTOMMOCTBIO  €ro OOHapyKeHus u
UCTIpaBiIeHUs. 3ajaya 3aKII04aeTcsl B TOM, YTOOBI 10 JIByM NEPEMEHHbIM - BPEMEHHM U CTOUMOCTH
IIPOBECTU pa3lielieHre JAe(EeKTOB Ha KJacchl M BBIIBUTH Ha 3TOH OCHOBE CYILIECTBEHHBIE CBOICTBA
CTaTUCTHUYECKOW CTPYKTYphI Ae]eKkToB o0paboTkM JoKyMeHTOB. Kiaccuduxanms (rpynnmupoBKa)
JAHHBIX BBIOOPKM OyIEeT BBINIOJIHEHA B PELICHUM JAHHOW 3aJaud IO KPUTEPHUIO «Mepa OIM30CTH
(paccrosiHusA)» ¢ mpuMeHeHHeM cpeacTB kinactepHoro ananusza [IIICA STADIA. B pemenun 3anau
KJIACTEPU3AIMH UMEETCSI HECKOJIbKO «Mep Oim3ocTh» [2], B Hamiel 3amadye Haubosiee MpUeMIIEMbIM
IIPEJICTABIISIETCS «3BKJIMI0BO PACCTOSHUEY.

Pemennie 3amauv BBINOJHUM C IPHUBICYECHHEM JAHHBIX BBIOOPKM N1e(EKTOB MO JBYM
NIEPEMEHHBIM KaXKaas U3 KOTOpbIX cocTouT u3 20 umcen. HmxeykaszaHHble mepeMeHHble X1 u x2
O0TOOpa)katoT COOTBETCTBEHHO BpEMsI U CTOMMOCTh OOHAapy>K€HUSI U HCHpaBieHUs [1e()EeKTOB B
MUHYTaxX U KOIEHKax.
x1: 3,11, 2460, 4, 13,2952, 5, 14, 3444, 3, 12, 2450, 4, 13, 2952, 3, 12, 3440, 2, 15.
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x2: 40, 143, 31900, 52, 169, 38100, 72, 185, 44700, 40, 156, 31800, 54, 165, 38100, 39, 156, 44500,
26, 190.
Pemenue 3a1aun BHITOJIHAETCS 1O CIEAYIOIIMM OCHOBHBIM 3TAIlaM:
BBoJ 1aHHBIX CTATUCTUYECKOM CTPYKTYPHI 1€(DEeKTOB.
BrimonHenue KJ1acTepHOro aHajan3a CTaTUCTUYECKOH CTPYKTYPHI 1€(hEeKTOB.
AHanu3 pe3yiabTaTOB KJIACTEPU3ALIUH.
@opMyIMpPOBAaHUE BBIBOJOB I10 pe3y/bTaTaM PELEHUs 3a7aun
CocraBnenue u opopmiieHHE OTYETa [0 PEIICHUIO 3a/1a4H.

orwdPE

4.2. OcHOBHbIE ITaNbl PellIeHUs 3212491

BBox naHHBIX cratucTHueckoi cTpykTypsl aedekroB. Ilocme 3arpyskum IIIICA STADIA
IOCPEJICTBOM KJIaBUATyphl BBOJUM JJaHHbIE B JIEKTPOHHYIO TaOIuIy. 3HaUCHUS KaKJON IepeMeHHON
BBOJIATCSL B COOTBETCTBYIOIIME CTONONBI X1 M X2 3nekTpoHHOH Tabimuipl. HeoOxoaumo obecrieunTh
TOYHO TaKyl K€ IOCJIeI0BaTelIbHOCTh JAHHBIX, B KaKOM OHU JaHbl B paszgene 4.1. Eciu Oyzer
HapylIeHa MOCIEA0BATEIbHOCTb, TO 3TO MOBJIEUET HEKOPPEKTHOE PEIICHUE 3aJjaul KJIacTep-aHalIHu3a.
JlaHHbIe B JIEKTPOHHON Ta0HIIe JOJKHBI UMETh claeayromuii Bua (puc. 4.1).

. STADIA 7.0/base ana Windows (C) Kynawues A.I., 1996-2007, ana DOS: 1988-1996

afin Mpadwkk=F5 Kanekynatop=F7 [peoOpaszoeanna=F& CTatkmcTika=F2 OkHa  Momowe=F1

[=[a] ] 15[G] S oo | BeexX=2, x2=20
Aaunvie: MIR.Glaval4 - .

=zl =2 =3 x4 =5 =6 =7 =8 =9 =10 w1l x12 ®13 B
3 35
12 290
2460 30118
4

2952 38100

1
2
3
4
5 13 320
=]
7
g

.
=
. ﬂ_‘

SARTAEH A BEf0pAa TEKYILEND OREHA w

[ MIP-Teopua u pewe... (. STADIA 7.0/bass an.., EN B @ LF O CF o 13:00
?

Puc. 4.1. OtoOpakeHne NaHHBIX NEpPeMEHHBIX X1 1 X2

BeinonHeHne KiIacTepHOIo aHalM3a CTaTUCTHUYECKOW CTPYKTyphl AedektoB. Krnaccudpukarus
CTaTUCTHYECKOW CTPYKTYPHI 1e(hEKTOB MPOBOTUTCS B CIICAYIOIICH OCIEI0BATEITHPHOCTH.

Knukayts MeHI0 «CTaTUCTHKA», 3aT€M B OTKpBIBIIEMCS MMOJ0KHE «CTaTHUCTHYECKUE METOIbI» B
noamnoie «MHOTOMEpHBIE METOIbI» KIMKHYTh KHOTNKY «Q-kimactepHblit». [locie dero mosBHTCS
nookHO «VcxoaHble naHHbIe) (puc.4.2).
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£ STADIA 7.0/base ana Windows (C) Kynanues A.T., 1996-2007, ana DOS: 1988-1996

thain  padmki=F& Kanekynatop=F7 MNpeobpasoeaHka=FE CTatmcTMRa=F9 OkHa Momowe=F1

=[] (X&) [EF] |
e

KNACTEPHBIM AHATIMS. dain: MIR. Glavald ﬂ

Sy
]
3

o DY MIAP-TeopHa H peLue. .. [t. STADIA 7.0/base an...
» MYyCcK | PHA H p LS ]

Puc.4.2. Orobpaxenne mogokHa «McxoIHbIe TaHHBIC)»

Jlanee B MEHIO «HMCXOJHBIE TaHHBIC)» HYKHO KIMKHYThH KIaBHUINYy «1= rmepeMeHHbIe 00BEKTh». B
MOSIBUBIIEMCST MeHI0O «MeTpuKka BBIUMCIEHUS paccTosiHui» (puc.4.3). HyXHO KIMKHYTh KHOIIKY
«1=DBKIUI» TIOCTE Yero NoSBUTCS MOAOKHO «O0benuustoman (puc.4.4).



. STADIA 7.0/base ana Windows (C) Kynauues A.IN., 1996-2007, ana DOS: 1988-1996

@aiin  FpadHki=F6 HKanekynatop=F7 MpeoBpasoeaHA=FE CTaTHCTHRa=F? OkHa MNonows=F1

EEEERRIEE |
. |

KNACTEPHBIM AHANMZ. dain: MIR. Glavald

£ =ABEAHN H

NN

aE
|

is MYCK

. STADIA 7.0/base ana Windows (C) Kynanues A.T., 1996-2007, ana DOS: 1988-1996
Dafn  MpadHkk=F& HKanebkynatop=F7 MpeofpasobaHka=FE CTaTHCTHKaE=FY OkHa Monowes=F1
BENEEESE] |
PesynpraTol x I
Wﬂ

1=6AHxaHILIEro cOceEna
2=NaNLHErD COCENA
J=rpynnoeoro cocena

a=rusken |Beta [0.25 |

Ad|
L] i
’B_Beu:me UHCGIIO TIAFHED PAKTOPOE ML EPAINSHIT m‘ Fez

14 MYCK MY MHP-Teophs H pewe. .. L sTADIA 7.0/

Puc.4.4. Oto6pakenue nogokHa «O0BETUHSIONIAS

B cimydae HEOOXOMMMOCTH THOKOW CTpaTeTdd KJIACTEPH3AIMKM B 3TOM K€ MEHIO HEOOXOJMMO
IpeBapUTEIbHO YCTaHOBUTH (OcTaBUTh) Koddduuuent Beta= - 0.25.  I[lockonbky B Harei 3ajgaue
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anpuopu HEU3BECTHO KOJUYECTBO KJIACTEPOB, 3aJa4a UMEHHO M 3aKJIIOYAETCs B UX ONPEIEICHUH, TO
YHCIIO KJIacTePOB B JaHHOM MEHIO HE yKasbiBaeTcs. B cybmone «Hucno kiactepoB» HYX)HO nudpy,
ecii oHa mMmeercs, 3aMeHHTh Ha 1udpy 0. 3areM B MeHIO «OO0bEeIUHSIONMAS» HYXHO KIUKHYTH
KHOTIKY «1=0mxaiiero coceiay, mocje 4ero Ha 3kpaHe mosBurcs momamnose «Confirmy ¢ Bompocom
«BwigaTh TabnuIy paccrostHU?» (puc.4.5).

& STADIA 7.0/base gna Windows (C) Kynawnues A.T1., 1996-200 - = ﬂ

= I EE A NS

KNACTEPHBIA AHATMZ. @ain: MIR. Glavald
Seknua+Enuscocen

LD Lx]

\.‘.’/ Brpars Tatnuuy paccToaHui?

BN B &L G0 140s

sean...

:'.L’ MyCcK @ MAP-Teopka 1 pewe. .. ce .
Puc.4.5. Orob6paxenue moamoas «Confirmy

B monnone «Confirm» HE0OX0IUMO KITMKHYTh KHOTIKY «Y €s», TIocie 4ero OyJeT BbliaH rpaduk,
OTpaKalOIIMK pe3yIbTaThl KJIACTEPU3ALUN CTAaTUCTUYECKON CTPYKTYpHI AedekToB (puc. 4.6). I'padux
B BHJE JEHIPOTPaMMBI OTpa’kaeT OOBEIMHEHHE KJIaCTepOB, B HAIIEM CiIydae IPyHn Ae(peKToB,
o0ajaroIuX OJHOPOAHBIMU cBoMcTBaMH. [0 TOpHU30HTAIBHOM OCH yKa3aHbl MOPSIKOBBIE HOMEpa
neeKTOB, KOTOPBIE OHM TOYYMJIH TPU BBOJE, - 3TO HOMEPA CTPOK JIEKTPOHHOU Tabnuibl (puc.4.1).
[To BepTHKaJIbHON OCH yKa3aHbl 3HAYEHHUSI PACCTOSHUN MEXAY Ae(peKTaMu B COOTBETCTBUH CO IIKaJION
paccTostHUNA. 3HAYE€HUS PACCTOSTHUN BBIYUCIISTIOTCS MIOCPEACTBOM MTPOTPaMMBI KJIaCTep-aHaIN3a.
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SEIES

3 12 A 15 9 1R 7 4 13 1 in 1R 19 A 5 14 17 2 11 210
\Dat /{R.ez }\Grllu'

AH P ~ [ n.. Il NOCMOTPATE MPAD

4.6. I'paduk (meHaporpamma) pe3ysibTaTOB KIacTepu3auu J1e(heKToB

B momoxkae «[IOCMOTPUTE TI'PA®UK» HeoOxomumMo KIUKHYTH KHONKY «OcTaBHTB». B
COCTaB pE3yJIbTaTOB KJacTep-aHalli3a BXOAMUT TaKXKe U PE3ylbTaThl pacyeToB B Buae «Talmuiisi
paccrosiuuin» (puc. 4.7).

Ha stom e skpane, Hike «Tabmuibl paccrosiHUi) moa pyOpukoil «Kmacrepb» yka3biBaeTcs
CIIUCOK 0OBEKTOB, B HAIIIEM cllydae 5To HoMmepa aedekTos (puc.4.8).

. STADIA 7.0/base ona Windows (C) Kynamuer A.lN.. 1996-2007, ona DOS: 1988-1996

Mpeofipasosanma=FE  CTatkcTika=FS  Okna  Momows=F1

adin  Cpade & Hanekyna
EJEE

KNACTEPHBEIM AHATIME. ®ain: MIR. Glavald -
Jernua+bnusccocen

Tabnvua paccToAHKMA
1) 2) 3 4] =] B) ) ) = 0m
2y 2852
1 3.015E4 2.993E4
4y 1005 2451 3.017E4
8y 2852 3002 2899E4 2¥51
B} 3.818E4 3.792E4 BO00 3.817E4 3.789E4
1 3508 22001 3.015E4 2502 250.1 3.814E4
8y 3052 50.04 2988E4 2952 2002 3.787E4 2701
9) 4221E4 4 195E4 1.203E4 4.22E4 4. 192E4 4030 4. 217E4 4.19E4
10) 2 2572 3.018E4 1204 2872 3.818E4 37.05 3072 422ME4

{11y 2552 0 2.993E4 2451 3002 3.792E4 22001 5004 4.195E4

257.2
(12) 3.017E4 2.992E4 11.18 3.016E4 2.939E4 G006 3.014E4 2.957E4 1.203E4
3.018E4 2.992E4
(13) 2002 2351 3.016E4 10 2652 3.8B16E4 1503 2852 4.219E4
2202 2351 3.015E4
(14) 2852 30.02 299E4 2751 0 3.789E4 2501 2002 4.192E4
287. 30.02 2.989E4 265.2
(15) 3.728E4 3.703E4 7102 3.72TE4 3.7E4 900 3.725E4 3.695E4 4925
3.728E4 3.703E4 7108 3.726E4 3.7VE4
(16) 9.055 2642 3.019E4 191 2942 3.819E4 441 3142 4221E4
7071 2642 3.018E4 29.07 2942 3.729E4
(17 2152 40 2997E4 2052 70.01 3.796E4 180.1 90.02 4.199E4
2172 40 2.996E4 1952 7001 3.707E4 2242
(18) 4221E4 4195E4 1.203E4 4.22E4 4 192E4 4030 4.217E4  4.19E4 4
A4 221E4 4195E4 1.203E4 4.219E4 4.192E4 4924 4 221E4 4 199E4
(19) 7.071 2622 3.019E4 1712 2922 3819E4 4211 3122 4 221E4
5099 262.2 3.018E4 27.07 2922 3.723E4 2 2222 4.221E4

(20) 2452 10 2.994E4 2351 4001 3.793E4 2101 60.03 4.196E4
247 .2 10 2.993E4 2251 4001 3.704E4 2542 30 4.196E4

| =

1A An..

Puc.14.7. Oto6paxenue «Tabnuibl paccTOSIHUIY» KilacTep-aHanu3a JeQeKToB




ft. STADIA 7.0/base ana Windows (C) Kynawuen A.T1., 1996-2007, ana DOS: 1988-1996

dafin Mpadmkn=F5 Kanekynatop=F7 Mpeobpazosankma=F8 Cratmctika=F2 Okna  Monowe=F1
EIEIESEIESD PE

Knactepe: ﬂ
(cnucok 0BLEKTOE) -> pacCcTOAHME
112 -=0
11.2
(1458 =0
145
(10,13 =2
101
(19,16) -= 2
19,16
(159 >4
188
(12.10,1,16) --= 5.0299
19,101,116
(13.4) =10
134
(2011.2) =10
20,112 ||
(19134101 16) --= 10.05
1913410116
(123 = 11.18

123
(19.7,13,4,10,1,16) > 15.03

197 13410116

(1485) > 2002

1485

(20,7 1121 > 30

20,17,112

(20,14.8,5,17,11,2) --> 30.02
20145517112

(20,19.7,134,10,1 16,14 85,17 11,2) > 1601
20,19.713,4,10,1,16,14 85,1711 2
(15 ,5) --= 500

156

(18,155 ,3) > 4030

161562
Brmays pesyIBTATOE CTATHCTHHECKOTD AHATIHTA. -Rez ot f

"7 nyck [ T Map-Teopna n pews... i sTADIA 7. ...
Puc.4.8. OtoOpaxenue nopsika 00beqMHEHHS TePEKTOB B KIACTEPhI

31ech yKa3bIBaIOTCS JAaHHBIE MO BEIMYMHAM CPEAHETO0 BHYTPUKIIACTEPHOTO PACCTOSHUSA, IO
KOTOPOMY MO>KHO CPaBHHBATh PA3IMYHBIC BAPUAHTHI KIIACTEPU3AIUHN TEKYIIUX JAHHBIX, U HAlJICHHBIC
KJIaCTephl C MOPSAIKOBBIMH HOMEPAMHU BXOIALINX B KXKIBINA KIacTep 00BEKTOB (IEPEKTOB).

AHanmm3 pe3yiapTaToB Kiactepu3anuu. Kak BHIHO 1O  rpaduKy cTparerds «OJIvKaiimero
cocenay AOCTATOYHO OTUETIIMBO BBIAEISECT TPH Ipymimbl (kinacca) nedeKkToB 00padOTKU TOKYMEHTOB.
Ha muanmansaoM paccrostauu (mpumepHo 15.03) mpowusonuio o6venunenue aedexros 7, 4, 13, 1, 10,
16 u 19. 3arem Ha paccrosHuu npumepHo 30.02 mpousonuio oobenuHeHue nedexros 8, 5, 14, 17, 2,
11 u 20, mocne dero Ha paccrosinuu npumepHo 4030 npouzonuio odOveauHEHUE nedexToB 3, 12, 6,
15, 9 u 18. 3Has Hymepaiuio U xapaktep IedeKTOB, KOTOPHIE 3apeTUCTpUpOBaHbI B «Bemomoctu
neeKTOB», MOXHO 0003HAUWTh OTH TPH TPyIIbl. B Hamem ciydae aeeKkTsl ¢ MHHHUMATbHBIMA
3HAUEHUSIMU BPEMEHH U CTOMMOCTH ObUIM CPOPMHUPOBAHBI MPEXKIE BCErO0 M COCTABUIU TEPBBIN
kiactep. [Ipu uaeHTHQUKAIMN STHX J1e()EKTOB YCTAaHOBJICHO, YTO OHHU XapaKTePU3YIOTCS HAITHYUEM
UCKaXeHUI cuMBOJIOB (1u(p, OyKB) B PEKBU3UTAX TOKYMEHTOB, IOMYIIEHHBIX MPHU BBHIMOTHEHUU
TEXHOJIOTHYECKHUX OIepanui ¢ JoKkyMmeHTaMu. BTopoii kinactep neheKTOB COCTaBHIIM MPOIYCKHU, WU
OTCYTCTBHE DIIEMEHTOB JOKYMEHTOB (PEKBU3UTOB-OCHOBAHMI), SBISIONIMXCA  pErIaMeHTOM
CTPYKTYPBI TOTO WJIM MHOTO JOKyMeHTa. TpeTuil Kiactep cocTaBUiIu AePEKThl, XapaKTEPU3YIOIIHECs
OTI03/1aHUEM, HECBOEBPEMEHHBIM MPECTABICHNEM JOKYMEHTOB OT 3Tala K ATalmy TEXHOJIOTHYECKOTO
mpoiiecca 00paOOTKM JAaHHBIX, TO €CTh HapYIICHHUE PErJIaMEHTHBIX CPOKOB TMPEIACTABICHUS
TOoKyMeHTOB. COOTBETCTBEHHO 3T TPH CHOPMHUPOBAHHBIX KiacTepa Ie(eKTOB MOXHO 0003HAYHThH
Kak Je(eKThl M0 JTOCTOBEPHOCTH, IMOJTHOTE U CBOEBPEMEHHOCTH. TakuM 00pa3oM, BBIIETSIOTCS TPHU
HauboJee CYIIeCTBeHHBIX NpU3HaKa (CBOWcCTBa) pyHKIMOHUpOBaHus u3ydaemoii WT B TexHomoruu
00paboTku ToKyMeHTOB. CieayeT OTMETUTh, YTO MpU MPUMEHEHUU KiacTep-aHanusza B jnpyrux UT
9TH KJIACTEPHI MOTYT UMETh U JIPYTHE CBONCTBA, OTIMYHBIC OT MOJYYEHHBIX HAMHU.

Bonee xKoHKpeTHOE pacCMOTpPEHHE MOXKET OBITh MPOBEICHO B HAINPABICHWU YCTAHOBJICHHS
Mepbl Onm30cTU (YAaJ€HHOCTH)  KJIacTepoB MO  IKaJe PAcCTOSHUNW  OCH OpAWHAT Tpaduka
neHaporpamMmbl. Tak, Hanpumep, AePEeKThI JTOCTOBEPHOCTH OTIMYAIOTCS HAUMEHBIIMM 3HAYCHHUEM
pa3bpoca, Ha BTOpOM MecTe Ae(eKThl MO MOJHOTe U Janee Ae(eKThl M0 CBOEBPEeMEHHOCTH. Eciu
aHAIM3UPOBATh Mepy OJIM30CTH KIIACTEPOB, TO CIEIYET OTMETHTh, YTO KJIAcC e(EeKTOB MO MOJHOTE
UMEIOT MEHBIIIYI0 YIAJIEHHOCTh OT Kjiacca Je(eKTOB MO JOCTOBEPHOCTH, YeM OT Kjacca JedeKTOB
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10 CBOEBPEMEHHOCTH. DTO OOBSCHSICTCS, TMPEKAE BCEro, 3HAYCHUSIMU MEPEMEHHBIX 110 BPEMEHU M
CTOMMOCTH OOHAapyKeHHS U UCTIpaBiIeHus nepeKkToB. Ecnn aedexTs mo J0CTOBEPHOCTH U TTOJHOTE B
OpraHU3allMOHHO-TEXHUYECKOM OTHOIICHUH MOTYT OBITh CPaBHUTEIBHO JIETKO JIOKAJIM30BaHBI |
YCTpaHEHBI, TO Je(EKThl 10 CBOEBPEMEHHOCTH HAMHOTO TpyJHEe OBICTPO MCIPABUTh B CHIy TOTO,
4TO IS WX WCIPABJICHUS HEOOXOQMM OoJjiee MIMPOKUI CIEKTP OpPraHU3alMOHHO-TEXHUYECKUX
MEpOIPHUATHIA.

dopmynupoBaHHEe BBIBOJOB 10 PE3yJIbTaTaM PELICHUs 3a]lauu. B BBIBOJax HE00X0IUMO
cOopMyIHpOBaTh MECTO M 3HAUCHHE AaHAJIM3a CTAaTUCTHYECKOM CTPYKTYpPhI JaHHBIX BBIOOPKH Ha
HEO/JHOPOJHOCTh.  Pe3loMHpOBaTh Kakve IyTH W HWHCTPYMEHTAIbHBIC CPEICTBA MOTYT OBITh
UCTIONIb30BAHbl HMCCIICAOBATENIEM JUIS pelleHHus 3Toi 3amadn. CremyeT ykasaTh TakkKe - KakKue
KpUTEpUH  KJIacCH(PUKAIMKM JaHHBIX BBIOOPKM MOTYT OBITh HPUMEHUMBI M OCHOBHBIC OTAIlbl
KJIaCTepH3aLny.

CocraBienue u opopmiieHue ordera. [locne BeimonHeHHsT TMOAHOTO 00BeMa paboT ciexyer
COCTaBUTH OTYET IO PEIICHUIO 331a4l M TIPEJCTaBUTH €ro MPENoJaBaTelIio sl MOTYIeHHS 3a4eTa.

KoHTpobHbIE BOTIPOCH! U 33/1aHUS
1. BreinmonuuTe peimieHue 3amaud MO PAclo3HABAHUIO CBOMCTB (QyHKuuoHHpoBaHust UT

MOCPEICTBOM MPOTPaMMBbI KJIacTep-aHaliv3a Mo yciioBuio «Yopaa» (cm. puc. 4.4) c
KOMMEHTHPOBAaHHEM PE3YJIbTATOB.

2. Jlnist uero HeoOXOMMO paclio3HaBaHUE CBOWCTB B MOJIEIMPOBAHUH WH(POPMAIIMOHHBIX
pecypcoB?

3. B ueM 3akmouaeTcst CyImHOCTb KJIACTEPHOTO aHaiImu3a?

4. B kaxoif mocieoBaTeaIbHOCTH BBIMOIHSAIOTCS OCHOBHBIE ATAlbl KJIACTEPHOTO aHaau3a’?

5. Kakum 00pa3oM KOMMEHTHPYIOTCSI pe3yJbTaThl KJacTep-aHAIM3a W ONPENeNSIOTCS

CBOMCTBa MOJIETTUPYEMOTO HHPOPMAIIIOHHOTO pecypca?
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IIpakTnyeckas padora Ne 5. Pemienne 3anaun «IIporao3uposanue B ynpaBjaeHUH
cranpaprusanueit 1T

5.1. KpaTkasi nOCTAaHOBKA 3a1a4M

Henpro pemienus naHHoM 3agauu 1o cranaaptuzanuu UT sBisgercs noiaydeHue NpakTUYECKUX
HABBIKOB B MOCTPOCHHUH MOJETH MPOTHO3upoBaHus (yHKImonupoBanus UT, a Takxke 3aKperuieHue
TEOPETHUYECKUX CBEIACHUM, MOJIyUYEHHBIX B paMKaxX JIEKIIMOHHOrO Kypca. MeTton peunieHus 3amadu
OasupyeTcsi Ha PErpecCUOHHOM aHaiu3e. B kauecTBe IpPOrpaMMHOIO CpEACTBA PErpeCCHOHHOIO
aHanu3a npuBiiekaercs coorpeTcTBytomias nporpamma [HIICA STADIA.

Bo MHOrux mpakThdeckux 3ajadax 3KcrnepuMeHTalbHOro uccienoBanus UT npumenstorcs
MO, KOTOPBIE TIO3BOJISIOT MPOBECTH aHAIU3 (PYHKLIMOHAIBHON 3aBUCMOCTH MEXKIY HEKOTOPBIMU
NepeMEHHbIMU.  Takue 3aBUCUMOCTM MOXKHO HM3Y4YUTh IIPU IOMOILHM PETPECCHOHHBIX MOJEIEH.
MeTobl perpeCCHOHHOTO aHAJIN3a MO3BOJISIIOT:

- IIPOU3BOJUTH pacyeT Pa3IUYHOIO BHJA PETPECCHOHHBIX MOJEIEH C ONIpPEIEICHUEM
3HAYEHUI XapaKTepUCTUK MOJeNed, B YaCTHOCTH, pacuera KOd(PPHUIMEHTOB IMPU HE3aBUCHUMBIX
MEPEMEHHBIX B YPABHEHUHU PErPECCUOHHON MOJIEIH;

- MIPOBEPUTH TUIIOTE3Y aIEKBATHOCTH MOJIEIH UMEIOIUMCS HaOTI0ICHUSIM;

- MPUMEHUTh MOJEIb JUIsl MPEACKa3aHusl WIM MPOTHO3UPOBAHUS 3HAYCHHUM 3aBUCHMOM
MEPEMEHHOI MpPU yCIOBUM MOSABIECHUS HOBBIX, WM JI0 CETO BPEMEHU HEHAOII0JaeMbIX 3HAYCHUN
OTAEJIbHON HE3aBUCUMOM NIEPEMEHHOM, WJIM UX MOJHOIO COCTABA;

- OTIpPEeACNUTh MPOTHO3 MOTPEOHOCTH B 00beMax HEOOXOAUMBIX PECYPCOB AJIsl PEIICHUS
MEepCIEeKTUBHBIX 3a1a4 UT.

Haubonee npuMeHseMbIMH Ha MPAKTUKE, MPOCTHIMHU IS MOCTPOSHUS W aHAIU3a SIBISIOTCS
OJHOIIApaMETPUUYECKUE U MHOTONIAPAMETPUUIECKUE JTMHEWMHBIE MOJICIIHU.

JlomyctuM, 4TO B pe3ylbTaTe aHall3a yCTaHOBJIEHAa (YHKIMOHAJbHAs 3aBUCHUMOCTb MEXIY
3arasablBaHueM J0KyMeHToB Ha BxoJl T (He3zaBucuMas nepeMeHHas X) U Npou3BoauTesbHOCThI0 T
(3aBucumas mepeMeHHas  Y). 3ana3pIBaHUE JOKYMEHTOB H3MEpsieTCss B MHUHYTax, a
npousBoAUTENLHOCTh T H3MepseTcss B JOKYMEHTO-IHSIX, TO €CTh KOJIMYECTBO JOKYMEHTOB, KOTOPOE
UT cnocoOHa BeIJaBaTh a0OHEHTaM B Te4eHHE pabodero JHS.

3ajagya COCTOMT B TOM, YTO, TpeOyeTcsl MIOCTPOUTh OIHONAPAMETPHUYECKYIO JIMHEHHYIO
PErpecCHOHHYI0 MOJIENIb, HA OCHOBE KOTOPOM MOXXHO OyAeT MPOTHO3UPOBATh MPOU3BOAUTEIHHOCTH
UT B 3agayax ympaBJIeHHS KQU€CTBOM B 3aBUCMMOCTH OT T€X WJIM MHBIX YCIIOBHM 3aIa3JbIBaHUs
JIOKYMEHTOB B TexHojoruu 1UT.

Pemenne 3amaum npeaycMaTpuBaeT ClIeayOMKUEe OCHOBHBIE 3TalbL:

1. IToaroroBKa UCXOQHBIX JaHHBIX.

2. BBOJ HCXOIHBIX JaHHBIX.

3. O6paboTka TaHHBIX.

4. AHau3 OJIyYeHHBIX Pe3yJIbTaTOB.

5. @opMyIMpPOBAHKE BBIBOJIOB.

6.CocraBieHre 0TUeTa O PELIEHUH 3a1auu.

5.2. OcHOBHBIE TANbI PELICHUS 3a1a4H

IlonroroBka HMCXONHBIX JaHHBIX. VCXOnHBIE MaHHBIE NPEACTABIAIOTCS B BHUIAE MAaTpPHUIIBI,
coJiepskalieil oJHy He3aBUCHMYIO IEPEMEHHYIO X U 3aBHCUMYIO IIEpeMEHHYI0 Y, KaXK/1asi IepeMeHHas
conepxkut 10 3Hauenuit (Tabnuma 5.1). 3HaueHuit MoxkeT ObITH U Oonbine. Kaxaplii wmccnenoBaTenb B
MIpaKTHYEeCKON paboTe mpumeHsier AaHHble o cBoeil UT, mmeromieil pasinyHble XapaKTepUCTHKU.
Pacuer 3HaueHuii He3aBUCUMOW (HE3aBUCHUMBIX) M  3aBUCHUMON MEPEMEHHBIX BBIMOJHSACTCS IO
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OTpEeACIEHHOW METOAMKE. OJTa METOJUKa HEe3aBHUCHMa OT CHEIMUPUYECKUX XapaKTEPUCTHK
moaenupyemoit UT. [{ns pacuera MaTpuIlbl HCXOAHBIX JaHHBIX Tabmuia 5.1, cogepxariei pe3yabTaThl
pacuera 3HaYEHUM JBYX IEPEMEHHBIX X U Y, CIEAYyEeT BBECTH JaHHBIE.

Tabmuma 5.1.
[Tepe- 3HayeHUs IEPEMEHHBIX
MCHHBIC
X 4162 | 4121 | 4079 |4037 |3996 |3954 |3913 |3871 |3829 | 3788
Y 200 202 203 204 206 207 208 210 211 213

BBox ucxomubix manabix. 3arpy3uB [IIICA STADIA, BBOAUM JaHHBIE TEPEeMEHHBIX X HU Y

COOTBETCTBEHHO B cTOJIONHI X |, X2 3nexTponnoit Tabauusl STADIA (puc.5.1).
€, STADIA 7.0/base ana Windows (C) Kynanues A.I., 1996-2007, ana DOS: 1988-1996

daiin  paduick=F& Kanckynatop=F7 MpeobpazogaHka=FE3 CratkcTika=F9 OkHa  Momowes=F1

IEIEl R EIED ||r_ﬁ| | | BeexX=2, x2=10

TabnHua JAHHbIX .

1l

ol

=4

=5

=h

=8

=9

=10

=12

=13

-

4162
4121
4079
4037
3996
3954
3913
3871
3829

200
20z
203
204
206
207
208
210
211

3788 213

11 S

=
a4
4 LIJ

Puc.5.1. OtobpaskeHre NCXOAHBIX JaHHBIX MO MEPEMEHHBIM X U Y

OO6pabotka pgaHHBIX. J[1s moOdMydeHUs pe3ylnbTaTOB HEOOXOJUMMO KIUKHYTH IO MEHIO
«CTaTtucTrKa», B OTKpBIBIIEMCS MOJ0KHe «CTaTHCTUYECKUE METO/Ab» B cyOmone «PerpeccrnoHHbIN
aHau3» KIMKHYTh KHONIKY «lIpoctas perpeccust/tper» (puc. 5.2).
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. STADIA 7.0/base gna Windows (C) Kynamues A.T., 1996-2007, ona DOS: 1988-1996 - E'Iﬂ

®afin  Mpaducr=Fe  Kanekynatop=F7 [peofpasosaHua=FS  CTatmcTvea=F9  OkHa  Momowe=F1

lEIEI IEI%I%I || @I I | BecexX=2, x2=10
B

=1 =2 =3 =4 =5 =6 =7 =8 =11 =12 =13 E
4162 200
4121 202

4037 204

1
2
3
4
5 3936 206
]
7
8

2954 207
3913 208
3871 210
9 3829 211
i0 3788 213
11 T 5=Xu-xkBanpart
12 b=CneHra/noaoxeHns P=tDakropHuli
13 F=Macwracalpacceanus Q=KnacTtepHuA

FHcTOrpaMMajHOpMaABHOCTE L=MNpocraa perpeccHajltpenn
3=Koppenaayusa M=MHoOXECTEEHHAA AHHEHHAA

’7 K=CpaBHEHHE 2-X pPErpecCHH

A=Ctew aneHta v PPHIEpa N=Mowaroeaa perpeccHa

= T=-BH4YHCAEHHE BEPOATHOCTER
SEGIE L U=CornacHe pacnpeneaceHHi
C=[eyxchaKiopHHA
20 c—Mpynnoeon

25 I=ARIMA-monenn
J=Pypee-monenu

0 MAP-Teopa 1 pews. ... (L. STADIA 7.0jbase an... Bl CTATHCTHYECKHE MET. .. RU B & 2T LB © 1528

Puc. 5.2. Orobpaxenue nopokHa «CTaTUCTUYECKUE METOIBI»

B nossuBmemcs okHe «llepemeHHble perpeccun» BbIOpaTh IMEPEMEHHYIO X1 U MOMECTUTH B
MOJIII0JIE HE3aBUCUMOI NMEPEMEHHON «X-IIEpEMEHHBIE» U NEPEMEHHYI0 X2 B MOJIOJE 3aBUCUMOU
nepeMeHHOI «Y-TiepeMeHHas”’, MOCJe Yero MEIKHYTh MBIIIKON M0 ONIUH «Y TBEpIuTh» (puc.5.3).

. STADIA 7.0/base nna Windows (C) Kynamues A.TN., 1996-2007, ona DOS: 1988-1996 = E'Iﬂ

Dafin  [padikn—F6  Kanokynatop=F7 Mpeofpasosanna—Fs  CratkcTka—F2  Okna  Momowe=F1

&

Pezynbrarbl ﬂ
MNPOCTAHA PETPECCHMA. Dafin: ﬂ

Me peme HHBIE perpeccHH E

v

& HD

O§ MIP-TeopHs v pewe. .. (L 5TADIA 7.0/base an... Ml MNepemeHHee perpec. ..

Puc. 5.3. OroGpaxkenue nogokHa «IlepemMeHHbIe perpeccun»

B nognokne «Perpeccus» (puc. 5.4) Ha0 KIMKHYTh KHOIIKY «|=nuHelHas», BEIOUpas TeM
caMbIM BHJI Halllell MOJEJNN AJIs IPOBEJCHUS PACUETOB.



. STADIA 7.0/base ana Windows (C) Kynaumuer A.T., 1996-2007, ona DOS: 1988-1996

©afn  MpadkkH=F6  KanekynaTop=F7 [peofpasosaHMa=FS CTaTWcTHka=FS  OkHa  Monowe=F1

SRR |
poymrare g

NPOCTAA PEFPECCHMA. dain:

X

LD

MepemerHele: x1, ®2

1=nunennas
Z2=napacona

El
B=cTeneHHasn
F=crenenvasn

J=onTHMymMa

K=onTtHMyMa
L=norucru4

M=cHHyCcoHO

‘4 MYCK Of MP-TeopHa H pel

Puc.5.4. OroGpaxenue mogokaa «Perpeccusi»

3arem mosBUTCS OKHO «Pe3ynbrare» ¢ mogokHom «MuTepnomsiusy (puc.S.5).

EL. STADIA 7.0fbase gna Windows {C) Kynamuee A.l., 1996-2007, ona DOS: 1988-1996

Dafin  Cpadmen=F& Kanckynatop=F7 [peofpasosanma—Fs  CrathmcThka—F9  Okna  Nomows=F1

=0 [KaE (B |
posynvriares T H|

NROCTAA PETPECCHMA. @ain:
MepemeHHela: 1, x2

Monene: nuHeAHaA Y = ald+al™x
W=x2 =1
Foadgig. al al
ZHadenne 3354 -0.03321
Cr.owmB.  3.530.0003872
SHaumm. 1.416E-6 3.061E-6

HMecTouHnke Cym keanp. CTen.ce CpedH. KBanp
Ferpeceo 157 .5 187

CeTtatoud  0.9002 85 01125
MHoxecTe R R*2 R*Z2npue CT.owwb F SHauum

0.059715 0909432 009351 0.33544 1400 8.03E-7

ManoTteza 1: <PerpeccuMoHHaA Mogene 30eKEATHE IKCNEQUMEHT

Il MMP-TeopHA H pewe. .. (B STADIA 7 se an... RU B & L LG =@ 1702

Puc.5.5. Otobpaxenue nopokHa «HTEpIONALN»

KiukayTh B 3TOM MOI0KHE KHOTIKY «OTMEHHUTHY, OCIIE Yero MOSIBUTCS OKHO «Perpeccus» c
otoOpakeHreM rpaduka suHeiHoi perpeccun u nogokHo « [ IOCMOTPUTE I'PA®UK» (puc.5.6.).



| . . " Dat (Fez jGrl

@ MIP-TeopHa M pelwe. .. ibase an... C DTPATE TPADKE

Puc.5.6. Oro6paxenne okHa «Perpeccus» ¢ mogokaoM « [ IOCMOTPUTE I'PAOUK»

B sTOM MO/I0KHE HY)KHO KIIMKHYTh KHOTIKY «OCTaBUTH, TIOCIIE YET0 TOSIBUTCS OTOOpaKEHUE
nosiokHa «Yto nanpiie?» ¢ nmoneM «AHanuz» (puc. 15.7).

Hy»XHO KIMKHYTh KHOIIKY «AHAJIN3 OCTATKOBY IOCJIE YeTr0 Ha DKPaHe IMOSBUTCS MTOJTOKHO
«Confirm» (puc.5.8) ¢ BorpocoM «BbiaaTe rpaguk perpecCHOHHBIX OCTaTKOB OT HE3aBUCUMOM
NEPEMEHHOMN ?».



ifL. STADIA 7.0/base ana Windows (C) Kynauues A.Tl., 1996-2007, ana DOS: 1988-1996

®afin Mpadwmkk=F5 Kanekynatop=F7 [Mpeofpazosankma=FS CratmcTika=F2 Okna  Monowe=F1

Ba] [ KB (2w [EE EEE |

EY Perpeccua: x2-f(x1) E
- O\ .
\
21
\
L ~ J
20
J=BeGpaTh HOBYH MDOEAL
I X <Esc>=3akoH4HTL aHaAH3 i
201
o
20
\ - \ \ \ \ - \ \ \ , i \ \ \ \ = \ \ \ e

[ . . \Dat [Rez por1 [

‘s MYCK 3§ MWP-Teopia 1 pewe

| o\ J
\\
21 [
\
L = i
L \ 4
26 Confirm E
r \‘.’) BeunaTh rpa®uK perpecc OCTaTKOE OT ? B
I |a¢ Yes I |® Ho | 1
201

[ \Diat aRez poirl

M Corfirm G - (i 3 welwmliwrll ] = BT
Puc.5.8. Orobpaxenue mogokHa «Confirmy

HyxHO KIHKHYTH KHOTIKY «Y €S» MOCJe Yero Ha dKpaHe MOSIBUTCSI OKHO «OcTaTku X» ¢
nogokHoM «[IOCMOTPUTE I'PA®UK» (puc.5.9)
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. STADIA 7.0/base ana Windows (C) Kynamwues A.T1., 1996-2007, A DOS: 1988-1996 - E'Iﬂ

Rl N et e St R el [ TOCMOTPMTE T PADHK h
EIEIEIEIES Pr
Lolu] sl ]e) Bl

Ed Octamen X

kKHa  Manowe=F1

*E—1
T

=)

*F.

[ "\Dat {Fez forl por2 f
eop ewe.. se

STRMTE FRADHI RU B L L L e

Puc.5.9. Oro6paxenne okHa «Ocratku X» ¢ mogokHoM « [ IOCMOTPUTE 'PAD®UK»

HyxHO KIMKHYTh KHONKY «OCTaBUTH» MOCIIE Yero MosiBUTCS MOJ0KHO «Confirm» ¢ Bompocom
«Bb1aaTe rpauK perpecCHOHHBIX OCTAaTKOB OT perpeccMoHHON (pyHkuuu?» (puc.5.10).

HyxHO KIMKHYTh KHOIIKY «Y €S» MOCJ€ Yero NosaBUTCs OKHO (puc.5.11) ¢ mogokHoM
«[TIOCMOTPUTE I'PADOUK»

. STADIA 7.0/base ana Windows {C) Kynamues A.l., 1996-2007, ona DOS: 1988-1996 = Ellﬂ

Dafin  MpadHcH=FE  Kanokyns

—F7 MMpeofpasosaHHA=FS CTaTHoTHRa=FS  OkHa  Monowe=F1

==l ESEEIEIEE R
== [+]
&
xE—1
af = 1
£ ]
C o ]
; \ ? ) BoinaTh rpaduk perpecc.ocTarkoB 0T perpeccHMoHHOR dyHKnHu? ;
o e e me | ]
_17 :
-2f ]
L < ]
s ]
r P ]
- ]
B wr
|

74 OYCK

O MP-TeopHA M peWws. ..

"Dt ARez AGr] pCr2 [
se Confirm

Puc.5.10. Otobpaxkenue okHa «Octatku X» ¢ mogokHOoM «Confirmy
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Puc.5.11. Orobpaxenue okHa «Octatku Y» ¢ mogokHoM «[IOCMOTPUTE I'PAD®UK»

Hy»XHO KIMKHYTh KHOIIKY «OCTaBUTh» MOCIIE YETO OMATh MOSBUTCS OKHO C MOAOKHOM «YUTO
nanpie?» (puc.5.12)

L. STADIA 7.0/base ana Windows (C) Kynawues A.TN.. 1996-2007, nna DOS: 1988-1996 = SI:I

®akin Cpadhcn=FS  Hanekynatop=F7 [Mpeobpasosanna=FE CrathcTiea=F2  OkHa  MNonowes=F1

EENEIERIEEE] B
B

=E—1
r =] b
4 [=}
2 , ]
: f
r o b
1 =AHann3 OCcTaTKOB
r =) =MporHoZHpOEAHHE ]
r 3=BrGpaTh HOBYH MOOEAL 1
o K <Esc>=Fakonunte ananus ]
=i
-2 L=
L o 1
[ o ]
—4
r o ]
- nn n> na nea na in e

YDt {{REZ ,v{Grl ,v{Gr2 }\GrBil'

‘4 MYCK O MIP-Teophs 1 pewe. .. . STADIA 7.0,

Puc.5.12. Otob6paxenue okHa «Octatku Y» ¢ molokHOM «UTO nmanpiie?»

Knuknyts kHOTIKY «IIpOorHO3MpOBaHME) MOCIE Yero Ha dKpaHe mosBuTcs (puc.S5.13)



F. STADIA 7.0/base nona Windows (C) Kynauues A.lN.. 19962007 . nna DOS: 1988-1996 - SIEI
L e e L L =l [TOCMOTPMTE IT'PAGMHK brcna MNomows=F1
(=] ] = "
=
~ ~ x
r o 1
L ] ]
21
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L ° 1
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20
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\Dat fFez AGrl AG12 fG13 >\Gr4{'

4 NyCcK T MP-Teopha M pewe. .. FL. STADIA 7.0/base an... El MOCMOTPIATE MPADIH

Puc.5.13. Oro6paxenne okna «Perpeccusi» ¢ mogokHoM «[IOCMOTPUTE I'PAD®UK»

HyxHO KIMHKHYTh KHONIKY «OCTaBUTB) MOCIIE YEeTO MOSBUTCS OKHO «Perpeccus» ¢ MogoKHOM
«Uto panwiie?» (puc.5.14)

i STADIA 7.0/base ana Windows (C) Kynanues A.l., 1996-2007, ana DOS: 1988-1996 = Ellﬂ

dafin - Fpamen=F6  Kanekynatop=F7 MpeobpasoeaHkma=FE CratkmcTmea=F3  OkHa  Momowes=F1

=8| [(X[B[w| (ElF (6 (=E5E ] ]

EY Perpeccua: x2-f(x1) ﬂ
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20k
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[ "Dt fRez {00 G2 {013 povd

4 MYCK o OPHMA W pelLE. .. (. STADIA 7.0/base an... RU B &L L L D) 17z

Puc.5.14. Otob6paxenue okHa «Perpeccus» ¢ momokHoM «HUTo mambine?»
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HyxHo knukHyTh KHONIKY «Esc=3akoHunTh aHanu3». Ha 310l nponenype npoucxoaur
OKOHYaHHE 00pabOTKH aHHBIX U MOIY4YE€HHE PE3YIbTATOB M0 IIOCTPOECHUIO PErPECCHOHHON MOAEIH.
Teneps MOKHO IEPEXOAUTD K CIACAYIOLIEMY ITAILy.

AHanu3 NoJy4YyeHHBIX pe3ynbTaTtoB. IIpokoMMeHTHpYyeM rpaduueckue pe3ynbTaTtbl 00padOTKH.
Ha rpaduke nuueiino# perpeccuu (puc.5.6) o ocu opauHAT 0003HaUEHA TPOU3BOIUTENLHOCTh UT —
nokyMmeHToB/AeHb. [1o ocu abcuuce moka3aHbl 3HaYeHHs 1e(EeKTOB MO0 HECBOEBPEMEHHOW mepenaue
JMAHHBIX 10 3TalaM TEXHOJOTUU 0o0paboTkM maHHBIX . Ha rpaduxe mmeercs tpu smHUH. CpemHsis
auHUS 0003Ha4yaeT JHUHUI0 perpeccud. HukHss W BepXHAS JIMHUKM O0O3HAUYAIOT JIOBEPUTEIHHBIN
WHTEPBAJ, YDOBEHb 3HAYMMOCTH JaHHBIX 10 10 coObITHsAM (maram) perpeccuu. Ha rpaduke BumHO,
YTO COOBITUSL IOBOJBHO OJM3KO YKJIQABIBAIOTCA MO JIMHUM PErpeccud. DTO CBUJIETEILCTBYET O TOM,
YTO KaueCTBO IPOTHO3a JOCTATOYHO Xopoliee. bojee KOHKpETHOE 3aKIIOUEHHE MOXKHO CeiaTh Ha
OCHOBE aHajJM3a OCTaTKOB, KaK IO mepeMeHHoi X (puc.5.9), Tak u mo mepemenHoit Y (puc.5.11).
«Pa30poc» KpyKOYKOB Ha TrpaduKke IOKa3bIBaeT OTCYTCTBHE KPUBOJIMHEHHOrO TpeHAa. ITO
CBUJICTENILCTBYET O TOM, YTO KaueCTBO JIMHEHHOrO MPOTHO3a €7Ba JIM MOXHO WJIH IIeJIeCO00pa3Ho
yIydImuTh.  HampaBleHHOCTh JUHUHM  PErpeccHH MOKA3bIBAET UYETKYID 3aBHCHUMOCTD
MIPOU3BOIUTENILHOCTH TEXHOJIOTHYECKOTo mporecca 00padoTku nanueix UT u 3HaueHus nedekToB mo
3ama3/bIBaHUI0 JOKYMEHTOB. C yMEHBIICHHEM BpPEMEHU 3ala3/IbIBaHUs JIOKYMEHTOB pacTeT
npouzBoauTenbHOCcTh UT.

Jlist jiydiiiero KOMMEHTHPOBAHUS PE3yIbTaTOB, YKa3aHHBIX Ha puC. 5.5, oToOpa3um ux B Oojee
YKPYITHEHHOM BHJIE:

[TPOCTAA PEI'PECCHUS. ®aiin: Ilepemennsie: x1, x2
Mopens: nuneitHas Y = a0+al*x

Koadd. a0 al
3nauenne  338.4 -0.03321
Cr.omm6. 3,530 0,0008878

3HauuM. 1.416E-6 3.061E-6

Hctounuk Cym.kBanp. Cremn.cB. CpenH.kBajp.

Perpecc. 157.5 1 157.5

OcTtaTouH. 0,9002 8 0,1125

Bes 158.4 9

Muoxects. R R*2  R™2 mpus.  Cr.omm0. F 3naunm.

0,99715  0,99432 0,99361 0,33544  14E3 8.03E-7

I'unmotesa 1: <Pel"peCCI/IOHHaH MOJenb alcKBaTHA DKCIIEpUMEHTAIbHBIM JaHHBIM>

Xoken. Y oken. Y perp. ocratok  Cr.ocrar. Cr.omm6. [loBep.uHT.

4162 200 200.2 -0.189 -0.5977 0.389  0.8887
4121 202 201.6 0.4492 1.42 0.3749 0.8565
4079 203 202.9 0.05423 0.1715 0.3637 0.8309
4037 204 204.3 -0.3407 -1.077 0.3561 0.8135
3996 206 205.7 0.2975  0.9406 0.3523 0.8048
3954 207 207.1 -0.09749 -0.3083 0.3523 0.8048
3913 208 208.5 -0.4593 -1.452 0.3561 0.8135

3871 210 209.9 0.1458  0.4609 0.3637 0.8309
3829 211 211.2 -0.2492 -0.788 0.3749 0.8565
3788 213 212.6 0.389 1.23 0.389  0.8887
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X nporH. Y nporH . Cr.omu6. JloBep.MHT.

3789 2126 0.3886  0.8878
3790 2125 0.3883  0.887

3791 2125 0.3879  0.8861
3792 2125 0.3875 0.8853
3793 2124 0.3871  0.8844
3794 2124 0.3868  0.8836
3795 2124  0.3864  0.8827
3796 2123  0.386 0.8819
3797 2123  0.3857 0.8811
3798 2123  0.3853  0.8802
3799 212.2  0.385 0.8794

[Ipexne Bcero, OTMETUM, YTO TOJYYECHHBIC CTATHCTUYECKHE OLEHKH B IIEJIOM MOJTBEPIKIAIOT
rUNoTe3y 00 aJeKBAaTHOCTM MOJENIM O3KCIEPUMEHTAJbHBIM JaHHbIM. llodydeHbl 3HaueHuUs
kodd¢urmentoB perpeccun a0 = 338, al = - 0,03321, Ha OCHOBE KOTOPBIX MOKHO MOCTPOUTH
yYpaBHEHHME PErpeccuu AJis BbIOJHEHUs NporHo3oB UT 1o mpou3BOIUTENHHOCTH OT MapamMeTpoB
3ara3bIBaHusl JOKYMEHTOB, TO €CTh OT UX HECBOEBPEMEHHOIO MPEICTABICHUS B CHCTEMY 00pabOTKH
JOKYMEHTOB. B JaHHOM cilydae perpecCHOHHOE ypaBHEHUE OYyJeT BBINVIAACTh CIEAYIOLUIMM 00pa3oM:
Y =338 - 0,03321x.

Jns  mpenckazanust npousBogurenbHocTy WT — mpu  ycloBHMM CHM)KEHUS  3alla3/bIBaHUS
JIOKYMEHTOB, Hampumep, 10 3330 mMuH. nporHosupyemas npousBoautenbHocte UT B 3TOM citydae
Oynet paBaa Y = 338 — (0,0332 * 3330) = 218 gokyMeHTOB/IeHb. B ypaBHeHHE MOXHO MOJCTABIATH
JTr00bIe 3HAYCHHUS TI0 3aIa3/IbIBAHUIO JOKYMEHTOB, KOTOpPbIE HEOOXOAWMBI JJIsi YTOYHEHHS MPOTHO3A.
IIpu ycnoBum ycTpaHeHMs 3ama3ablBaHMs 1OKyMeHTOB (3HadeHue X = 0) UT  gocturHer BbICIIEi
(uneanbHON) MPOU3BOAUTEIBHOCTH PHU TaHHBIX YCIOBHAX, TO €CTh 338 TOKYMEHTOB/IICHb.

C penpio Gosiee ONEPATUBHOIO MOJYYEHMs MPOrHO3HBIX JAHHBIX MOYKHO BOCIIOJIb30BAThCS
rpadukom. Ecim mo ocu alcryicc yCTaHOBHTH 3HAYCHHE 3alla3[bIBaHUS M MPOBECTH OT ITOH TOUYKH
HNEPIEHINKYISPHYI0 HPSIMYI0 J0 IepecedeHus: ¢ (yHKLUUEH perpeccuu, TO MOXHO OIpelesInTh
NPOTHO3HOE 3HAYEHHWE IPOU3BOAMTEIBHOCTH, TPOBENS OT TOYKM TEPECEUCHUs MPSIMYIO 10 OCH
opauHaT. B Touke nmepeceyeHMs Ha OCH OpAMHAT OyJdeT IIOKAa3aHO MPOTHO3UPYEMOe
(mpubnn3uTENbHOE) 3HAUEHHE Mpou3BoauTeNbHOCTH. Ha pucynke 5.13 oroOpakeHa Touka Hadaja
IPOTHO3HOT'O Y4aCTKa JIMHUKM PETPECCHH, KOTOPYIO HY)KHO MPOJOJKUTH B HAlPaBIEHUU BIIEBO-BBEPX
1o 3HadueHus 338 Ha ocu opauHaT. s 3TOro HEOOXOAMMO MOCTPOUTH MOJIHBIA Ipa@UK perpeccuu,
COCTOSALIMI U3 YeThIpex KBajpaHTOB. Torna Ha rpaduke MOXXHO OyzneT OBICTPO HaXOAUTh MIPOrHO3HBIE
TOYKH Tpom3BoguTedbHOCTH WT, dWro sBISETCS HEMaJOBAXHBIM B MOJCIMPOBAHUU CTPATETHU
pasButus UT, a Taxoke perieHus 3a1a4 KOHTpoJIs kKauecTBa pyHKunoHupoBanus UT.

AHam3 KOJIMYECTBEHHOTO OTOOPAKEHUS MOTYYCHHBIX 3HAYCHNH OCTATKOB TAK)KE MOJTBEPKIAET
HE3HAUUTENIbHbIE OTKJIOHEHUS 3HAYeHUH SKCHEpUMEHTalIbHOM mnpou3BoauTenbHOCTH (Y 9KCI.) OT
3HaueHuM perpeccuu, noiaydeHHslx Ha DBM (Y perp.). Ilpu ycnoBuu 3aBepiieHHsi BCEX ATaroB
peleHns 3a1a4l HeoOXOUMO MPOBEPUTH €Il pa3 MPaBUIBHOCTh BBINOJHEHHBIX ONEpaIi, mocie
Yero CJeayeT MPUCTYIHTH K (HOPMYITHPOBAHUIO BBIBOJIOB.

dopmynupoBaHue BbIBOJOB. OTHOCHTENBbHO JAHHOM 3a/laud BBIBOJABI JIOJDKHBI COJEPXKaTh
OILICHKY 3HA4YeHHs MPOTHO3UPOBAHMS B MojenupoBanuu WP, MeTOIsl M CpencTBa pemieHHs 3aJauu.
Ocoboe BHMMaHHUE cJeIyeT YIEeIUTh IOCIEA0BATEIbHOCTH U COAEP)KAHUIO BBIMOJHSIEMBIX ATAIlOB
pemieHns 3aaadd, cocTaBy M (popMe TpeAcTaBICHHS pPE3yJIbTaTOB, a TaK)Ke METOIUKE aHaln3a
pe3yJbTaTOB PELICHHUs 3a/la4d. COCTaBJIECHUIO M odopmieHuto otdera o padore. Ilocne 3aBeprieHus
BBIBOJIOB CIIEAYET MPUCTYIUTH K COCTABICHUIO H OPOPMIICHHIO OTYETA.

CocraBieHue u odopmieHHEe OT4YeTa O pemeHud 3axaud. OTyer cocTaBiseTcs B
COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHMSIMH, a TAK)KE C YYETOM DTAINOB M COJCPIKAHUS TaHHON
3agaun. [locne 3aBepuieHus cocTaBieHUs U 0(OPMIIEHUS OTYETA OH IMPEJICTABISAETCS MPErnoJaBaTesto
JUTSE KOHTPOJISL M TIOJTYYEHUS 3a4eTa 110 TaHHOU padoTe.
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KoHTpobHbIe BOIPOCH! U 33/1aHUS

=

Kakyto ponb urparot perpecCuoHHbIE MOJIeNd B MojaenupoBaHuu MP?

Kakue B3auMoCBsI31 MOKHO MCCIIEI0BATh IIOCPEACTBOM PErPECCUOHHON MOJIenn?

3. KakoBa  mocnenoBareibHOCTh ATAroB MOCTPOCHUS  PErPECCHOHHOM MOJIeTH
npousBoautesnbHocTy TITO?

N

4. Ha3oBuTe OCHOBHBIE 3JIEMEHTHI YPAaBHEHUS JTMHEHHOIN MOJIENIN PErpecCUOHHOr0 aHanu3a?

5. Kakue ocHOBHBIE mapameTpbl MPUMEHSIOTCS U1l MPOBEPKU aJIEKBATHOCTH PErPECCHOHHOM
Monaenu?

6. B Kkakoil mMOCIIeIOBATETLHOCTH BBIMONHSICTCS TPOBEPKA aIeKBATHOCTH PETPECCHOHHOM
Monenu?
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ITy0nukyemble OTe4eCTBEHHbIE U 3aPy0esKHbIe HCTOYHUKH
10 JMCHHUIINHE B MIEPUOAMYECKHUX U3TAHUAX

©o

Hayuno-texnuueckast unopmanus. Cepus 1. UnpopmaninoHHbIe TPOLECCH M CUCTEMBI.
9. Hayuno-texauueckass uHpopmauus. Cepust 2. OpraHuzanmuss U MeTOJUKa HH(POPMAIMOHHOM

paboTHL.
10. XKypuan «1HpopMalmOHHBIE TEXHOIOTHI.
11. Pedeparusnsiii xypHan «MHpopmaTuka.

3.2. [lepeyeHb nporpamMmm, TeCTOB, NOCOOUI B 3JIEKTPOHHOM BH/I€

1. TIporpammusrii komruiekc «STADIAY
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