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1. esapb npakTHYeCKUX 3aHATHI

Henbto mpaktuuyeckux pabor (namee Ilpaktukym) mo mucuuiuimHe «CraHaapTu3anus B
o0acTi MUH(POPMALIMOHHBIX TEXHOJOTHID) SIBIISAETCS:

1. 3aKpernIeHNe TEOPETUIECKUX CBEIEHUH, ITOJIyYEHHBIX B paMKaX JEKIIMOHHOTO Kypca.

2. [TonyuyeHne NpPakTUYECKUX HABBIKOB B PELICHMM 3a7ad CTaHAAPTH3AaLMU B OOJIACTH
UH(POPMALMOHHBIX TEXHOJOTHH ¢ MPUMEHEHHEM COOTBETCTBYIOUIMX METOAMYECKHX M MPOTPaMMHBIX
CPEICTB.

2. 3agaun IIpakTukyma

3agayamu [IpakTuKyma o AUCHUILIIMHE SBIISIOTCS:

1. OcBoeHHE COBPEMEHHBIX METOJIOB pEIIeHHs 3a7ad IO CTaHAAPTH3AIMU B OOJIACTH
nHpopmarmoHHbIX TexHogorui (UT).

2. OcBoeHHe HOBBIX MPOTPAMMHBIX MPOIYKTOB B pellleHHH 3a1au cranaapruzauuu UT B
00J1aCcTH IPUKIIATHON HH(POPMATHUKH.

3. [oBblmenne npodeccuoHaNbHOrO YpOBHS B pEIEHUH 3ajad Oyaymiero OakaiaBpa —
nH(popmaTHKa.

3. Metonuka u cpeacrsa IlpakTukyma

1.MeTonuka KaXJa0Tro MPAKTUYECKOTO 3aHATHS OMPEAENISETCS MOJENbI0 COOTBETCTBYIONICH
3aJa4du, KOTOpaSI BBITIOJIHACTCA CTy,Z[eHTOM Ha 3aHATHUHU 110 3aJaHUTO npenonaBaTensL
2. CpencTBoM MPOBEACHUS MTPAKTUYECKOTO 3aHATHUS SBIISIOTCS:

. Kommnexkt  mepcoHanbHblx  OBM  KOMIBIOTEpHBIX — KiaccoB — MHcTuTyTa
UH(POPMALIMOHHBIX HayK U TexHonoruit 6ezonacuoctu (MUHTB) PITY ;
J Kommuieke nmporpaMMHOro o0ecrieueHus:

- onepanuonHas cucreMa MS Windows Bepcuu XP u Bbile;

- TeKCcTOBbIH pegakTop MS Word;

- MIPOrPaMMHBIN KOMIUIEKC MPUKIAAHOIO CTATUCTUYECKOTO aHAIN3a JaHHBIX «YHHUBEpCaIbHAs
CTaTHCTHYECKas AuaoroBas cucrema «Stadia» (manee Stadia).

[IponerypHbIM oOecriedyeHreM NPaKTUUECKbIX paboT SIBISETCS:

o pOrpaMMHBIN KomIuieke «Stadiay,

° COOpHHUK 3aJ]aHHi CTyICHTaM 10 JaHHOW JUCIUTIINHE

. HacTosie Meroauyeckue ykazanus [IpakTuueckoro npakTuKyma.

IIporpammublii koMmieke «Stadian. B obmem komriuiekce paboT 1Mo HMH(POPMAIMOHHBIM
TEXHOJIOTUSIM 3HAQUUTENIbHOE MECTO 3aHUMAIOT CHUCTEMbl aBTOMATH3allMM M YCKOPEHHS
MIPOU3BOJCTBEHHBIX MPOIIECCOB Ha 0a3e palMOHANU3AINK IPUHATHS CTPATETUYECKUX U OTIEPaTUBHBIX
pELIEHU.

[IporpamMmMHbIii mpoxykT «Stadia» SIBISIETCS COBPEMEHHOH TEXHOJOTHUEH MOJCIIUPOBAHHUS
00BEKTOB IMIMPOKOIO Kjlacca M Ha3HA4YeHWsA, B TOM UHUCIE M aHalM3a CBOMCTB, MapamMeTpos,
nokasarenei nHpopmanroHHelx TexHonoruit (UT). Ha ocHOBe aHanUTHYECKUX pacyeTOB 3HAUYECHUUN
IIapaMeTpoB M IOKa3aTeJIed MOXHO IOJIyYUTh TOCTOBEPHBIE M IOJIHBIE JaHHbBIC Ul PELICHMs 3anad
yaudukanmu u crapmaptmzanud UT W WX  OTHENBbHBIX KOMIIOHEHTOB - II0 anlapaTHOMY,
IpOrpaMMHOMY, HH()OPMAILIHOHHOMY, TEXHOJIOTMYECKOMY M OpraHNU3allMOHHO-IIPABOBOMY KOMILIEKCY .

B pamkax pemenus 3amad ananusa v pazsutusa WUT pemarorcsa 3amaum NpUHATHS pelIEHUN
CTPaTEruuecKoro, TAKTUYECKOr0 M OINEPATUBHOIO YPOBHEH Il OpPraHU3alMid Majloro, CPEJHEro U
00JBIIOro 4acTHOro OM3HECAa M rOCYJapCTBEHHBIX OpPraHM3allMid, 3aHATHIX B TOW WJIM UHOW Mepe B
nH(bOpPMaIMOHHOH cdepe.

OTOT NpOrpaMMHBIM KOMIUIEKC SIBISETCS pa3pabOTKOM POCCUHCKHMX YYEHBIX — HMHCTUTYTa
Mexanuku MI'Y. «Stadiay - 310 npodeccuoHanbHOE KOMIBIOTEPHOE paboyee MECTO Ul €XKeIHEBHON
paboThl CHENMAINCTOB M PyKOBOAMTENEH (UpM, rmoapas3ieseHuid, OTACIOB IUIAHUPOBAHUS, OTACIIOB



MapKeTUHIa, PYKOBOAMTEIEH HAayUHBIX pa3padOTOK U NMPOEKTOB, CIYKO cOBbITa, KOHCYJIBTAaHTOB I10
SKOHOMHMYECKHM BOIIpOCaM U BompocaM OusHeca. [7aBHas 3ajmava, pemiaeMas € I[OMOILBIO
IpOrpaMMHOr0 Tpoaykra «Stadia» - co3mgaHue BOKPYT YNPaBIEHYECKOTO COCTaBa MAaKCHMaJbHO
CO3UJATEHHOM, HMH(POPMAIIMOHHO-JIOTHYECKON Cpenbl, yaoOHOW s 3¢h(EKTUBHOTO aHalu3a |
MOCJEAYIOMEro ObICTPOTrO MPHUHATHUS PEIICHUH Ha BCeX YpOBHAX yrpasieHus. Co3aaHHas HA OCHOBE
MPUMEHEHHUS TEXHOJIOTHH CKBO3HOM JIOTUKH MpoIieccoB «Stadiay obecrnieunBaert:

o pa3paboTKy MaTeMaTU4YeCKUX M JKCHepUMEHTanbHbIX ((pusmueckunx) moneneit UT B
peuienuu 3a1a4 yHudukauuu u crangaptusanuu UT;
npoBenenne ananusa T u e€ KOMIOHEHTOB;
MPUHATHE pelieHui 1o pa3putuio U T Ha oCHOBe MoJiene;
pa3paboTky npodeccruonanbHbix crpateruii UT;
MIPUHATHE KOMIUIEKCHBIX pelleHul 1o pa3sututo UT;

o OpTaHM3aIMI0 JIOTUKH OCTIKEHUS IieNiel, obecreunBas pyKOBOAUTENEH CpelIcTBOM
O00pb0OBl C TMPOSBICHUSMH BHYTPHOPTaHM3alIMOHHOTO Xaoca W HWHCTPYMEHTOM CO3HMJIAHUS TIpU
noctpoenuu UT;

. COKpalleHUE BPEMEHHM JOCTH)KEHHS MOCTaBJICHHBIX LI€JIEH B HECKOJIBKO pa3 Hapsay ¢
yITy4IIEHUEM KauecTBa 3TOH pabOTHI B 00JIACTH U3ydeHUs] HH()OPMAIIMOHHBIX 00BEKTOB;
. MaKCHMHU3AIUIO POCTA U Pa3BUTHS HHPOPMAIIMOHHOTO MEHEKMEHTA OpraHU3aIiu.

OaHO U3 OCHOBHBIX JOCTOMHCTB MPOTpPaMMbl 3aKJOYaeTcss B clenyomeM. KoHmemmus
KoMmIuiekca «Stadiay TOCTpoeHa Ha JIOTHUECKUX OCHOBAHUSAX HCCIENOBAHUS OOBEKTOB HMIMPOKOTO
KJlacca W HaszHayeHHs. Tak, HampuMep, YYUTBHIBACTCA JAUJIEMMA: MOYEeMy OJHU HH(OpPMAalMOHHBIE
CHCTEMBI Pa3BHBAIOTCS M PACTYT, a JPyTHUE CTOAT HAa MecTe 0e3 Pa3BUTHSA M IOCTEIIEHHO YMHUPAIOT.
[Tonb30BaTens MOXKET CPOPMYITUPOBATH MPOOJIEMY, ONpPENEIUTh BO3MOXKHBIC albTepHATHBHBIC
BapHaHTHl pEIICHUs, MPOAHAIM3UPOBaTh MX M BHIOpaTh Hambojee panuoHaNbHBIA. Kpome Toro,
KOHIIETIIHS YYUTHIBAET CUCTEMHBIE CBOWCTBAa OOBEKTOB YNPABJICHHUSI, B YACTHOCTH, UX JEKOMIIO3UIIUIO.
[TosTomMy mporpamMmMa B COOTBETCTBHHM C JIOTHUYECKAM OCHOBAHHEM OOJIBIION BOMpOC pa3OMBaeT Ha
Oojee Menkue, MeIKHe pa3OMBaeT Ha dJIEMEHTAapHbIC U dJIEMEHTApHBIE OKpYkKaeT MH()OPMAIIMOHHOU
jorudeckoi cpenoil. U, periast ManeHbKUe 3a/1a4M, TOJIb30BATENb POCTO peUIaeT OONbIINE CIOKHbIE
Bonpockl. IMeHHO Tak komIuiekc «Stadiay ClI0XkHOE AeNaeT MPOCTHIM.

B mporpamme MokeT paboTaTh Kak OJIMH YEIOBEK, TaK M IPYIIa IMOJIb30BaTeNei OpraHu3alyy.
[IporpaMmMa mocTpoeHa MO TaKOMy NPUHLMUITY, YTO B HEH MOXKHO pelIaTh MENble KOMIUIEKCHI
BOTIPOCOB, a TAaKXKE€ M OTAEIBbHBIC BOIMPOCHL, KOTOPHIE BAKHBI IS TOJb30BaTenss. Hampuwmep, ecnu
MpOrpaMMOIl TONB3YeTCS BCsl OpraHu3alus, TO padoTa CTPOUTCS MO CIEAYIOIIEMY MPUHIIMITY:
COTPYAHHUKH PA3IUYHBIX OTNEIOB COOMPAIOT WH(POPMAIHIO JJISi HAYAbHIKOB CBOMX OTNEJIOB. 3aTeM
PYKOBOJUTENN OTIEIOB aHAIM3UPYIOT COOpaHHYI0 WHGOPMAIUMIO U TOTOBST UTOTOBBIE TOKYMEHTHI.
Hanee sta mHpOpManMs KOHIEHTPHPYETCS B OJIOKE OTYETHOCTH TMEPE]] BBICHIMM PYKOBOJICTBOM,
KOTOPBIM U OTCBHLIAETCS Ha)KaTUEM OJHOW KHOMKHU. Ecim ke ¢ mporpamMmoi paboTaeT OJuH 4YelOBeK,
OH MOXET pemaTh JIIoOble BOIPOCH MO JIIOOOMY W3 OJIOKOB MPOTPaMMBI, KOTOPBIE BaXXHBI €My B
NaHHBIA MOMEHT.

[Iporpamma obnasgaer HaOOPOM UM APYTMX UHTEPECHBIX JOCTOUHCTB, B YACTHOCTH:

- KOMILJIEKCHOCTb;

- ucnoinb3oBanne Bcex Bo3MoxkuHocteir OC Windows u Microsoft Office;

- HUCHOJb30BAaHUE MPOrpaMMbl B 0O0ydYaromMx LeisX mo aucuumiimHe «CraHaapTu3anus B
obnactu HGOOPMAIIMOHHBIX TEXHOJOTUI, a TAKXKE MO IPYTUM JTUCHUTUIHHAM;

- HWCIOJh30BaHME OWOJMOTEKHM C Maccoll MPUMEPOB, CIIOCOOCTBYIOIICH TTyOOKOMY
PaccMOTPEHHIO BOIPOCOB TI0 3TUM TPEAMETaM.

B pesynbprare - Kaxa0e U3 3TUX MPEUMYIIECTB MO3BOJISET ObICTPO U 3PPEKTHBHO pean30BaTh
eI MCCIIeIOBATEeIbCKOTO0 W TPOEKTHOTO  CEKTOPOB M JIOOUTHCS MOJNyYEHHs] MaKCHMaJbHBIX
pe3ynbTatoB B pazButuu UT. Kakum sxe 00pa3om uccienoBanust 1 pa3padOTKH, TOCTPOCHHBIE Ha 0a3e
MpOrpaMMHOTO KoMmruiekca «Stadiay, o0ecneunMBarOT peanu3aluio 3a7ad Pa3BUTHS, SBISIONINXCS
HEHTPaJIbHBIMU I KaXKI0N GupMbI? YKakeM 3/1eCh B KaueCTBE MPUMEPOB HECKOIbKO OJIOKOB 3a/1ay:

1.  Ananu3 uHQOPMALMOHHOW CUTYAIHH.



2.  H3ydeHue CTaTUCTHYECKHX MapaMETPOB M IMOKa3zaTesell MHPOPMAIMOHHBIX 0OBEKTOB, B
HaieMm ciyyae - UT.
3. Pemrenne MaTtemMaTHUeCKHX Moneneﬁ Ha OCHOBE€ HCXOAHBIX HOAaHHBIX O COCTOSHHU

nH()OPMAITMOHHOTO O0BEKTA.

4.  PemieHue 3a7a4 KOPPEISAIMOHHOTO aHAN3a U3y4aeMbIX HH()OPMAIIMOHHBIX 0OBEKTOB.

5. PerpeccHoHHBIN aHAIM3 TPOU3BOAUTEILHOCTH HH()OPMAITMOHHBIX CUCTEM.

6. IlomyyeHue CTaTUCTHYECKHUX OLIEHOK M3y4aeMbIX OOBEKTOB yMPABICHHS, B TOM YHCIE H
UT.

7.  YcrpaHeHuE HEOAHOPOIHOCTH CTATUCTHYECKOW CTPYKTYpBl JePeKTOB 00pabOTKH
JAHHBIX B TeXHOJIOTHU HHpopMarmoHHbIX cucteM (MC) meTomom kiacrep-aHaimsa.

8. H3yuenue 3pPeKTUBHOCTH MOJICPHU3AINH HH(POPMAIIMOHHOTO pecypca.

9. CuHTE3 TEXHOJOTUYECKOTo Tporecca oopadotku nanubix MC u ap.

OTO Janeko He MOJHBIM MepedeHb 3a1ad 1no pa3Butuio UT, KOTOpble MOTEHIMAIBHO MOXKET
obecrieunTh kKoMmIuiekc Stadia B HampaBieHUH cTanaapTuzanuu UT.

[IporpaMMHbIE MOAYNTH  pacdyeToB Oa3HPYIOTCS Ha COOTBETCTBYIOIIUX MOJIEISX TEOPHH
BEPOATHOCTEN M MareMaTU4YeCKOW CTaTUCTUKU. CTpPyKTypa 3THX MOJIENEH COOTBETCTBYET CTPYKTYpe
BBIIICTIPUBEICHHBIX 3aJ1a4, BBIMOJHAEMBIX KomIuiekcoM «Stadiay. Wactutryr Mexanuku MIY
MOCTOSTHHO TOTOJHSIET COCTaB ATUX MOJIENCH, pa3BUBas TEM CaMbIM (PYHKIIMOHAIbHBIE BO3MOKHOCTH
MPOTrPaMMHOTO KOMILJIEKCA.

3HaueHue (PyHKIMOHAIBHBIX BO3MOXKHOCTEH WH(OPMALMOHHBIX TEXHOJOTHH B 00JacTH
MEHEe/PKMeHTa Ha 0aze koMmiiekca «Stadia» CyIIECTBEHHO YBEIMYMBASTCS 3a CUET pealn3aluu
MYJbTUMEAUMHOTO OTOOpa)K€HUsI pEe3yJbTaTOB pelIeHus 3aJad. B mporpaMMe OYeHb IOJTHO
MPEJICTABICH KOMIUIEKC THCTOTpaMM, JWArpaMM, TaOJMIl, CXeM U JPYTHX CPEICTB rpauuecKoro
MOJIETTMPOBAHUS UCXOIHBIX U Pe3yJIbTaTHBIX JaHHBIX 110 PEIIaeMbIM 3aJla4aM IM0JIb30BaTEIIsl.

4. OcHoBHBIE 3TaNIBI PA0OTHI

1. TlocraHoBKa 3a1a4u MPAKTUIECKON PaOOTHI

Ha mnepBoM mnpakTHUeCKOM 3aHATHM CO CTYJACHTaMH NPOBOJUTCA 0OLIas IMOCTaHOBKA
npakTHueckbix pabot. [IpenomaBaTenh MOXeT JaBaTh HEOOXOAHWMBIE MOSICHEHUS MO METOJIUKE
MNpEaACTOAIUX MPAKTHYCCKBIX pa60T. ITocaie o3HaKOMIIEHHA C nporpaMMHbBIM ~ KOMIIJICKCOM
IpenoAaBaTesb MPOBOJUT TOCTAHOBKY 3aJaud KOHKPETHOTO TMPAKTHUYECKOTO 3aHsATHs. 37ech
pa3bsCHAETCS TPYIE CTYAEHTOB CoJepKaHHe U 00BbeM paboT, MpeayCMOTPEHHBIX KOHKPETHOM
npakTuueckoi pabotel. Ilpexxne Bcero, dopmynupyercs Lenu, 3aladd, OCHOBHBIE ATambl padOTHI,
MOCIIEAOBATEIHHOCTh U XOJ PEIICHUS 3aa4i MPaKTUIeCKoi paboThl. ONpenensoTcs coaepKaHue u
dbopMa mpencTaBieHUs pe3ynbTaToB padoThl. HeoOXoAuMMO OTMETHUTh, YTO Ka)aas MpaKTU4YecKas
paboTa cryneHTa AOKHa ObITh OodopmieHa B BUAE HMHIMBHIYaJbHOIO OTYETa O MPAKTHYECKOM
pabore. [TosicHseTCSI METOIMKA COCTaBICHUS U 0(OPMIICHHSI OTYETa O MMPAKTUUECKOU padoTe.

2. O3HaKOMIIEHHE CTYJEHTA C COJIEP)KaHUEM U 00BEMOM MTPAKTUUECKON PaOOTHI

Ha »sToM 3Tame cTyIeHT NOJKEH THIATEIbHO H3YyYHUTh COJEpXKaHME U 00BbeM MpeicTosIen
npakTU4eckoil paborel. Ecium mocTaHOBKa 3aiauM HEJOCTATOYHO SICHA, OH MOXXET OOpaTUThCS K
IPENoaBaTeNo 3a JONOJHUTEIbHBIMU Pa3bsCHEHUSAMU. 3aTeM CTYJEHT MPHUCTYNAET K BBHINOJIHEHUIO
3aJaHus IPAKTUYECKON paboTHI.

3. Tlopsiok BBIMOJHEHUSI MPAKTHUECKOH pabOThI

CTyIleHT BKIIIOYAeT KOMIBIOTEP U BXOJUT B IPOTPAMMHO-UH(OPMAIIMOHHYIO Cpey KOMILIEKca
«Stadia». B cOOTBETCTBUM C YCTaHOBJIEHHON IOCIEA0BAaTEIbHOCTBIO 3TAalloB pPabOTHI BBINOIHSIET
00beM paboT, MpelyCMOTPEHHBIX 3a/laHUEeM MPaKTHUeCKoW paboThl. IIpu BEINMOIHEHNH MPAKTHUECKBIX
paboT ciemyer oOpaTUTh BHUMaHKE, 4TO KOMILUIEKC «Stadia» MMeeT CHCTEMY CIPaBOK.



[Ipu ycnoBuM BBIOJHEHHUS MOJHOTO 00BbEMa MPAKTHUECKOW padOThl CTYAEHT MpPOBEpPSET
NPaBWIBHOCTh PE3YJIbTaTOB M TPEABSBISCT MPEIOAABATEINI0 PE3YIbTaThl PA0OTHI, BEIBEICHHBIE HA
9KpaH. B CJIydac 3aMCUCHHBIX OIJ_II/I60K CTYACHT IPUHUMACT MCPBI K UX UCHPABJICHUIO U 3aTCM CHOBA
NPEIBSBISET PE3yJIbTaThl MPEMONaBATeNI0 JUISI KOHTPOJIS M TpUeMa pe3ysbTaToB paboTel. Eciam B
paboTe OMmMMUOOK HE COACPKUTCI, TO MPHUCTYHACT K COCTAaBICHUIO W O(GOPMIICHHIO OTYeTa O
MpaKTUYECKOU padore.

4. Peructpanus pe3yJbTaToB U 0POopMIICHUE OTUETA O MPAKTHIECKON paboTe

[To mMepe ToOro, KaKk BBIMOJHSIOTCS 3Tallbl MPAKTUYECKOW PabOThl, CTYJIEHT PEruCTPUPYET BCE
pe3ynbTaThl cBOei paboThl B cOOCTBEHHOM (aiine. Dtot aiin B Oyaymiem a0keH ObITh o(opMieH
KaK OTYET MarucTpaHTa O TPAKTUYECKOH paborte. Dala ODKEH XpaHUTHCS B TANKe
COOTBETCTBYMOMIIETro MarucTpanta. OdopmieHne oTyera BHITOTHUTD MO CIEAYIOMUM MpaBuiaam. OTder
0 MPaKTHUYECKOW paboTe MOJDKEH COAEpKaTh CIEAYIOImUe 00si3aTelbHbIC pa3ieibl — Ienb (3a7a4n),
METO/AMKA U CPEICTBA, OCHOBHBIE ATAITbI IPAKTUYECKON pabOTHI, BBIBOJIBI U JIUTEPATYpA.

OT4YeT Mo KaxJ0W MPaKTUYECKOW paboTe COCTaBIsSETCS MO Cieayromeid 0000ImeHHON
CTPYKTypE:

1. HanmeHnoBanue WASHTUOUIMPYIOMUX MPU3HAKOB: “OTUeT 0 mpakTuueckor padore Ne 1o
TeMe (HauMEHOBaHHE TEMbI) CTyneHTa (yKas3blBaloTcsa (aMuUIUs W WHULUAIBI, BUA OOYYCHHS,
bakyIbTeT, Kypc, TPyIIa).

2. llens pabotel. DopMyIHpyeTCsl B COOTBETCTBHUH C coaepxkanueM pasaena «Llemnb paboTe»,
COOTBETCTBYIOIIEH MPAKTUIECKON PaOOTHI.

3. Meroauka pabotsl. Omnpenensercss B COOTBETCTBUH € YKa3aHHOW BbIIEe (hOPMYTUPOBKOM U
Ip1 HEOOXOIUMOCTH YTOUYHSIETCS B 3aBUCUMOCTH OT COJIEP:KaHUsl KOHKPETHON MPAKTHUECKON pabOoTHI.

4. Dransl BbIMONHEHHUS paboThl. IlpuBomATCS HOMEepa M HAMMEHOBAHMSA ATAroOB pabOTHI,
yKazaHHble BbIie. [locienoBaTeNbHO MO KaXKIOMY W3 JTaloB MPUBOAMUTCS XapaKTEPUCTHUKA
COJIepKaHMUs BBIITOJHEHHBIX 110 ATaIy padorT.

5. BeBoger mo pabore. K 23TOl wacTM paboOThl CTYACHT [OJDKEH OBITh OCOOCHHO
BHUMATEIbHBIM. DOpPMYJIHPYIOTCS BBIBOJABl TEOPETUYECKOIO M TPAKTUYECKOTO Xapakrepa o
BBIMIOJTHEHHOM IMpakTu4eckoi padore. OOBIYHO BBIBOABI M3JIAralOTCs MOCIEIOBATEIBHO MO KaXIOMY
U3 3TanoB paboThl (oT4yera) — 1-2 BhIBOJA. YKa3bIBaeTCs MECTO M 3HaYCHHE pa3pabOTaHHOM MoJeNn
WM pelieHHOW 3amaun. BeIBoasl GopMymmpyroTcs B ckaToil m  4eTkod ¢dopme. BwiBom momxeH
COJIepXKaTh CXKATYIO MBICIIb O BHIIIOJTHEHHOM 3Tare paboThl, KaK pe3ysbTaT aHATUTUKO-CUHTETUYECKON
nepepaboTKU cofepaHus BBIIOJHEHHOro 3Tana. He ciemyeT ykasbiBaTh B BBIBOJAX COJEp)KaHUE U
00BEM BBITTOJIHEHHBIX PadoT.

Tekcr ordyera AOMKEH OBITH H3JIOKEH JIAKOHWUYHO M BMECTE€ C TeM HH()OPMATHBHO C
COOJIIO/ICHHEM TPABMJI TPaMMAaTUKU. TEKCT MpakTuyeckod paboTsl HabupaeTcs B pemakrope Word
yepe3 1,5 mnrepBana, 14 kernw, mpudt Courier New Cyr, 3aroJioBKM pa3ieiioB W IMOAPa3IeiioB
BBIJICJIAIOTCS KUPHBIM mmpudToM. B KOHIE OoTueTa MOXkeT OBITh yKazaHa JHMTEpaTypa, KOTOPYIO
CTYJEHT NIpPHUMEHWJ B IMpakTUdyeckod pabdore. bubnuorpaduyeckue omnucaHus  JUTEPATyPHBIX
UCTOYHHUKOB NOKHBL  ObITh  oopmiiensl B coorBerctBuM ¢ ['OCT  7.1-84. [IlpaBuna
O6uborpadguIecKoro OMMCcaHus TOKYMEHTAIIHH.

5. 3akI04nTeIbHASA YACTh NPAKTHYECKOH padoThl
ITocne oxoHYaHUS COCTaBJICHHS OTYETa CTYACHT MPOBCPACT €ro IMpPaBUIBHOCTL H

ycTpansier omuoOku. Ilpm ycioBUM OTCYTCTBHSL OHIMOOK MPEABSABISET JKPAHHBIA OTYET
nmpenoaaBaTeiIto. HpeHOl[aBaTGJIB YUTACT TCKCT OTYCTA U MPUHHUMACT Cro. HpI/I YCJIOBUH 3aMCUYCHHBIX
OIIMOOK MpenoAaBaTesb yKa3blBaeT CTYyACHTY Ha 3TH omuOku. [locie 3Toro CTyneHT HCIpaBiisieT
OH_II/I6KI/I 1 MOBTOPHO NPEABABIIACT OTUCT NPCIIOAABATCIIIO.

[Tocne 3aBepmieHust TOJHOTO oOOBEMa pabOT, WCHPABICHHS OMIMOOK IO 3aMEYAHHIM
MpenoaaBaTens, COXpaHseT OTYET, BRIXOAUT U3 CUCTEMBI «Stadiay U BRIKIIIOUAET KOMIIBIOTED.






IMpakTnyeckass padora Ne 1. Pemenue 3agaum «AHAJM3 OCHOBHBIX MapaMeTpPoOB
cranaaprusanuu UT»

1.1. Kparkasi noctaHoBKa 3a1a4u

OCHOBHOHM 1ENBI0 3a7]aud SIBJSIETCS] MOJyYeHUE MPAKTUYECKUX HABBIKOB B MOJEIMPOBAHHUU
npolecca M3y4YeHUsI CYIIECTBEHHBIX XapaKTEPUCTHK (PYHKIMOHAIBHOTO COCTOSIHUSI HCCIEAyeMOi
UT, xak Hambonee pacnpocTpaHEHHOIO Kiacca MH(QOPMAIMOHHOTO pecypca, a TakKe 3aKperuieHHe
TEOPETUYECKUX CBEJCHUM, IOJYyUYEHHBIX B paMKax JIEKIIMOHHOT'O Kypca.

Pemenne 3amaum Oasupyercs Ha NPUMEHEHUU CPEJICTB CHUCTEMHOrO aHaju3a, Teopuun
BEPOATHOCTEH M MaTeMaTHuecKoil ctatuctuku [1,2]. MeToIrKa BBIMOJHEHUS paOOThI COCTOHUT B TOM,
YTOOBl HA OCHOBE COOPAHHOI'O CTATUCTUYECKOTO0 MaTepuaia BBIMOJIHUTH aHAIU3 (YHKIMOHAIHHOTO
cocrossaust UT mporpammubsiMu cpenctBamu  nuanoroBoit cucrembl STADIA. Ha ocHoBe ananmsa
BbIpabaThIBaeTCs  MOCIEAYIOIIHE CTpaTerusi W TaKTUKa peUleHHs 3ajad CTaHJapTU3alud U
parmoHanu3anuu ¢pyskiuonuposanus UT.

B xone uccienoBanus peanbHo QyHkimonupyromei T meTomoM mpsiMoro HaOIIOISHUS
oOHapykeHbl U 3adukcupoBaHbl B «Bemomoctu nedexToB» OMOKH MO JOCTOBEPHOCTH
JOKyMEHTHON WH(pOpMaIuu, [IOMylIeHHbIE Ha pa3audHbIX dTanax TexHonoruu UT. [edexTsr mo
JIOCTOBEPHOCTH MOTYT UMETh pa3IM4YHble MOAU(HUKAIMK, HANpUMEp, 3aME€HAa HCTHHHOTO CHMBOJIA
(cumMBOJIOB) Ha Apyrod (OMMOOYHBIN), TpPaHCIO3UIHMS («HAMOM3aHue») MU(dp Mmoka3aTess, MPOIyCK
PEKBU3UTA-OCHOBAHUS MOKa3aTelsi, cOoi mporpaMmsl, otkaz 9BM u ap.

B rtexnomormm WT oOnHapyxeHue wu wucnpaBieHne AedeKToB, B YaCTHOCTH, TIO
JIOCTOBEPHOCTH CHMXKaeT 3(P(PEKTUBHOCTh HCIIOIB30BaHUS BPEMEHHBIX, (PMHAHCOBBIX, TPYAOBBIX U
OPYTUX PECypcoB. DTO OTpULIATENbHO BiuseT Ha KadectBo WT, B 4acTHOCTH, Ha €€ BBIXOJHBIC
XapaKTepUCTHKH, HapuMep, npousBoauTenbHocTs UT, cebecTonmocTs 00pabOTKH TOKYMEHTOB U JIp.

B nannom mpumepe BbIOOpKa N1e()eKTOB IO JOCTOBEPHOCTU IMpPEACTaBiIeHa BO BPEMEHHOI
IIKaJjie U3MepeHus - B MUHyTax. Kaxxaplil neekt kak ciaydaifHoe coObITHE NPECTaBICH KOJIMYECTBOM
MUHYT, 3aTpayeHHbIX Ha OOHapyKeHHWE M HCHpaBieHHe JedeKkTa Mo T0ocToBepHOCTH. McxoaHbie
CTaTUCTHYECKUE JaHHbIC MACHTU(PHUIMPYEM Kak MepeMeHHyro X1, cocTosmyio u3 ciexyromux 30
3Hauenuii: 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. OcHOBHbBIE 3TaNbI PpelIeHUs 32/1a41

Pemenue nanHou 3aga4m COCTOUT U3 CIAEAYIOIINX ATAIOB:

. BBOI CTaTMCTUYECKHUX HKCIIEPUMEHTAIBHBIX JAHHBIX.

. IlonmyuyeHue onucaTebHONW CTaTUCTUKY OCHOBHBIX IapaMeTpoB UT mo nocroBepHOCTH.
. [IpeobpazoBanue naHHBIX.

. Busyanu3zanus naHHbIX.

. Ananmu3 cocrosiaust U'T 1o KpuTepuro J0CTOBEPHOCTh MH(GOPMAITHH.

. @opMyIMpOBaHUE BBIBOJIOB.

. CocTaBnenue u opopmiieHUE OTYETA O PEIICHUU 3aJauH.

BBox craTMCTHUYECKHX SKCIIEPUMEHTANBHBIX JaHHBIX. B Hamem ciydae npumensiercs [HIICA
STADIA non ynpasienuem OC WINDOWS. Bemonuuts 3arpy3ky STADIA. BBon maHHBIX
NPOM3BOJUTCS IOCPEACTBOM HaOopa Ha KIAaBUAType 3KCIIEPHUMEHTANBHBIX ITAHHBIX, YKa3aHHBIX B
pazmene 1.1, B QopMe >IeKTpOHHOW TaOJMIBI WIM MaTPUIlBl JaHHBIX. J[aHHBIE TO KaXIOu
NIEPEMEHHOI 3alMCBIBAIOTCS B COOTBETCTBYIOLIMI BEKTOP-CTOJIOCI MATPHIbI, B HAIIEM MpUMEpe B
crosident X1 anexkTpoHHoU Tabmwmmpl (puc.1.1.).

[TonyueHne omucaTenbHOM CTATUCTHKM OCHOBHBIX IapamerpoB UT mo mocrosepnoctu. s
pacuera 3Ha4YCHHI OMUCATEIbHONW CTATUCTUKH IIEIKHYTh MBILIKOMN

~N NN kW=
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arin

rpacricn=F6 Kanckynatop=F7 [MpeobpasosaHna=FS CTaTncTHka=F  Okna  Momows=F1

BICHEREEERE

| BecexX=1, x1=30

TabaMua JAHHBIX E

= =2 =3 xd =5 =6 =7 =8 =9

=10
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=13
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no MeHo “Craructuka’. B mosgBuBmemcss monokHe «CTaTHCTAYECKHME METOIB» B IIOIMEHIO
“ITapameTpruecKue TeCThl” MEJKHYTh MBIIIKOH 1Mo onuuu “OnucaTtenbHast craTuctuka” (puc.1.2).
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. STADIA 7.0/base ana Windows (C) Kynauues A.T., 1996-2007, ona DOS: 1988-1996
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MpadieH=F8  KanekynaTop=F7 [peobpasosaHMA=FS CTaTHETMKa=FS OkHa Monowe=F1

| BecexX=1, x1=30

Puc. 1.1. BBox skCTiepUMEHTANIbHBIX TaHHBIX (TIepeMeHHas x1)
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TabaMua JaHHbIX
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T=BBYHCAEHHE BEEPOATHOCTEH

U=CornacHe pacnpeneneHHHA

C=[pyxchaKTOpPHBH

c=Cpynnoson

D=MHorocthakropHLH
E=KoBapHauHoHHLIA

I=ARIMA-monean
J=0
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Puc. 1.2. Crpykrypa nogokHa «CTaTUCTUYECKHE METOIBD)

B PE3YJIbTATC AKTUBHU3ALlUN OIIIUA «OmnucarenbHas CTaTHCTHUKAY» ITOSBUTCS IIOJOKHO «Ananus

JTaHHbIX» (puc. 1.3).
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®afin Fpadhcn=FS  Kanekynatop=F7 Mpeobpasosanna=F3  CTathcTiea=F2  OkHa  Monowes=F1

==l

PesynbraThl

OMHCATENEHAR CTATHUCTHKA, dakin:

AnanralnaparenTE x|

" YTEEpOANTE X OTMeunTe

MO

O MEP-TEOPHA H PELLE. . . ¢~ InCa Products Page ... . STADIA 7.0/base An... Bl AHanns NnepeMeHHb

Puc.1.3. IlogokHO «AHaIN3 NEPEMEHHBIX»

3arem u3 cyomnons «Ilepemennsiey» nepemMeHHyo x1 HeoOXoauMo mepeciaTth B cyomnomne « /s
aHanu3ay. JlJist 3Toro cHayasa Hy»KHO BBIAECIUTh EPEMEHHYIO X |, IIEIKHYB 10 HEW OJTHOKPATHO JIEBOUI

KJIaBUILEH MBIIKH (puc. 1.4),

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

®aiin  padikn=F6 Kanekynatop=F7 MpeoBpasosaHHA=F8 CTATHCTHEE=FS OkMa [omows=F1

EENEAEENEE

Pezynprare

OMHUCATENBHAR CTATUCTHRA, babn:

AHaNM3 ne pemMe HHbIX E

X Ommcunrs

LLLo

1|
T Dot hez

‘s MYCK O MP-Teopha 1 pewe... o Ing oducts Page -... X STADIA 7.0/base an...

Bl AHaNKE NepeMeHHEDR:

Puc.1.4. Beinenenue nepeMeHHoi x 1

rU R L LE L

a 3aTeM UIECJIKHYTh JIEBOM KJIaBHILIEH 1O KHOTKE «CTpEJKa BIPaBO» M IMOMECTUTh NEPEMEHHYI0 X1 B

cyOmoute « s ananuzay (puc.1.5).



11

. STADIA 7.0/base gana Windows {C) Kynamues A.T., 1996-2007, nna DOS: 1988-1996 dﬂlﬂ

Dafin  [padukn=F6 KanekynATop=F7 [pecfipasosaHmAa=FE CTaTcTHEa=FS  OkHa  Momowe=F1
ECIEAREN IS E

PeaynbTarbl

OMWCATENEHARA CTATHMCTHMEA, Dadin:

[le

AHa/IH3 ne peme HHbIX E

Dl MUP-Teopma n pewe. .. /= InCo Products Page -... fL. STADIA 7.0/base an... B AHEMHS NEpEMEHHEL

Puc.1.5. Tlepemenienue nepemennoit x1 B cyomone «Jlns anamuzay»

C menpio ycTpaHeHUsT HEOOXOIUMOCTH H3JIUIIHUX IOBTOPOB B OMNEPANMOHHOM pEHICHUU
MOCJIEAYIOMNX 3a/ady, B YaCTHOCTH, KOJHMYECTBA PHUCYHKOB JaJMM HEKOTOPHIE TOSICHEHUS IO
uHTepdeiicy. B maHHOM MOJOKHE KHOIKH «CTpENKa JieBas» M «CTpeNKa TMpaBasy CIyKaT IS
MEePECHIIKN TIEPEMEHHBIX U3 OAHOTO cyOmoisa B Apyroe. Haxatue kHonku «Bce» peanusyer KkomMaHIy
TI0 MIEPEMENICHUIO BCEX TIEPEMEHHBIX B HEOOXOMMOe CyOroe.

JInst BBIUMCIIEHUS W BBIBOJA CTAaTUCTHYECKHUX OIICHOK HEOOXOJUMO KIUKHYTh KHOIIKY
«YTBEepAUTHY, TIOCTIE YEeTO MOIYYUM PE3yJbTaT pacueTa no nepemennoit x1 (puc. 1.6). I[lox pyOpuxoii
«OIMNUCATEJIbBHAA CTATUCTUKA: ®aitn»y npuBeAeHbl KpaTKUE JTaHHBIC, KOTOpPHIE B HaIlei
3amadye cleAyeT MOHMMAaTh Tak: llepemennass — x1, Pa3mep BBIOOpKH (KONMMYECTBO 3HAYEHUH IO
nepemennoit x1) — 30, JImanazon 3Hauenuii — ot 1 1o 45 muH., CpemHee BHIOOPOYHOE 3HAYEHUE —
5.367 muH., Ommbka — 1.394, ducnepcus — 58.31, CranmaptHoe oTkioHeHue — 7.636, CymMa Bcex
3HAYEHUM TaHHBIX nepemMeHHon x1 — 161.
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EL. STADIA 7.0/base nna Windows {C) Hynawuer A.l., 1996-2007, ana DOS: 1988-1996 - ISI:I
afin  Fpatbhkn=Fé Kanokynatop=F7 MpeoBpasosanna=FS CratMcThica=FS  Okna  MNomowe=F1

=

COMNHCATENBHAR CTATHMCTIEA. dalin: il

Ileperaennad Pasmep <-JHanasoH-> CpemgHes Omubka ducnepce CT OTKIL OV
=1 20 1 45 5.367 1.394 5831 7638 11

P Breomers mermmT IO AT ErerTETE

WiveT|[® we |

O MKP-Teopha 1 pewe.. . 5 s - B Confirmn

Puc.1.6. OToOpakeHue pe3yabTaTOB pacueTa CTATUCTHICCKUX OIIEHOK

[Ipy HEOOXOAMMOCTH  TIOJYYEHHUS JONOJHHUTENBHBIX CTAaTHCTHYECKUX OIEHOK  HYXXHO
KIMKHYTh B TojokHe «Confirm» kHOMKy «Yes», B MPOTUBHOM cily4ae — KHOMKY «Noy». B Hamem
cilydae TIpeICTaBISIeTCs 1IeNIecO00pa3HbIM UMETh JOMOTHUTEIBHYIO CTATUCTHKY W TIOCIIC aKTUBU3AIUN
KHOMIKH «Yes» MOJIydaeM pe3yJibTaThl ¢ HAOOpPOM JOMOJHUTEIBHBIX CTATHCTUYCCKUX OIEHOK IO
niepemenHou x1 (puc.1.7).

EL STADIA 7.0/base nna Windows (C) Hynamuer A.T., 1996-2007 . ona DOS: 1988-1996 - ISI:I

thadin  Mpadmkci=Fs  Kanekynatop=F7 MpeoBpasosanma=Fa  CTatioTica=FS  Okna  Nomowe=F1

EIEIEIEIES =Y E|
o]
OMNHMCATENBHARA CTATHMCTHEA, dain: ﬂ
Ilep eraerHan Pastep <-JanasoH-> Cpemmes Ommbra Jucnepce OT oTEI CyhMa
=1 30 1 45 5367 1.324 5831 7 E3E 1&1
TleperaerHasd Memiada <-KeapTimi-= HoslHTCp. <-JdoB FIHTIOHc-= O CT. OTET
=1 <+ 3 5 z2zls 3628 1054 2781
TleperenHad ACHMMETp. 3Ha™HMM  JECIecc  3HaYHM
=1 4875 ] 252 o}
\?‘J B . CT.OTK M CYMMY B MaTpULY AaHHbIR?
e @ me |
d|
L] ol -

| WD o

I s o5 B E Confirm
Puc.1.7. OrobpakeHue pe3yabTaToOB pacueTa JOMOJHUTEIHHON CTaTUCTUKU
[Ipu HeoOxoamMocTH 3amucu  OmeHOK 1o mapamerpam «Cpennee», «CraHmapTHOE
oTkioHeHHe» U «CyMMa» B MaTpHIly AAHHBIX, TO €CTh B JJICKTPOHHYIO TAaONWIy JAaHHBIX HYXKHO
KIMKHYTh B IoJjokHE «Confirm» KHONKY «Yes», B IPOTUBHOM citydae — KHONKY «Noy. [Ipu ycnoBun
HEOOXOMMOCTH COXPAaHEHHUS O3TUX OICHOK, KIMKHYB KHOMKY «Yes», MOIy4uM He00X0IuMoe
COXpaHEHHE ITUX OIEHOK B cToNOmax x2, x3, x4 (puc. 1.8).
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G STADIA 7.0/base ana Windows (C) Kynawueg A.lN., 1996-2007 . ana DOS: 1988-1996

®afin  Fpadmicn=F&  KanekynAatop=F7 MMpeoSpasosanma=F3 Crathcrhca=Fe OkHa  Momowe=F1

Bl b | Beexx=4, x1=30
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5. 36B66A 7 636045 161
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‘ST ECTROHEA S TARIIHIIA I XPEHEHECT H PeXARTHPOBAEE TAHEHED “Dat ARe= [

e — -y i =
‘e MYCK | @l MMP-Teopna 1 pewe... EL. STADIA 7.0/base an... rU B Q')F.T = = (G

Puc. 1.8. CoxpaHeHue CTaTUCTUIECKUX OIICHOK B JIEKTPOHHOU TabIuIe

OnucarenpHasi CTaTUCTHKA MPEICTABIsE€T B XOJI€ MCCIEIOBAHHUS OCHOBHBIE IapameTphl,
XapaKTepu3ylole coOpaHHbIe JaHHbIE O AePeKTaX IO JTOCTOBEPHOCTH, B YACTHOCTHU: BHIOOPOUYHOE
cpenHee 3Ha4YeHHWe, pa3Opoc 3HAYCHWH WM CTaHAAPTHOE OTKJIOHEHHUE, XapaKTEPUCTUKH (OpPMBI
pacnpeneneHuii 3HadyeHui (Mosia, MeinaHa, acCUMETpPHsI, IKCLECC, KBAPTUIIH ) U T.1I.

Pesynbratel 00pabOTKM JaHHBIX MPEACTABISIOTCS B BUAE COOTBETCTBYIOIIUX JKPAHOB -
UCXOAHBIX JAHHBIX, PE3yJbTATOB BHIYMCIECHUHN U MOCTPOEHHBIX TIpadukoB. BBI30B U cMeHa 3KpaHOB
BBITIOJIHSIETCSL IIEJIYKOM MBIIIKK Ha COOTBeTCcTByromieil Hagnmucu  («Dat», «Rez») B HmxHElH
KoMaHHOM nuHelke skpana STADIA.

Huwxe npuBoasTcst KpaTkue OINpEeAeNIeHUs | IMOSICHEHUS HEKOTOPBIX TEPMUHOB OINKCATEIbHOU
cratuctuku. [lomHoe ommcanue W MOpsAAOK BbluuciaeHus 3HadeHuid oneHok B [IIICA STADIA
W3JIOKEHBI B [2].

BribopouHoe cpenHee - cpeaHee BBIOOPOYHOE 3HAYEHUE BBIYMCISETCS KaK CyMMa BCeX
3HAUYCHHM, IeJICHHAsl HA UX YUCIIO.

Meauana - MeauaHa m TpeaCTaBiseT co0Oil 3Ha4YeHHE, KOTOpOe JENUT BHIOOPKY IMOMOJaMm:
YHCIIO BBIOOPOYHBIX 3HAUYEHUH, MEHBIITUX 7, PABHO YHCIY BEIOOPOYHBIX 3HaUeHUH, Oonpimx m. [Ipu
CHUMMETPUYHOM paclpenesieHnd 3HAYeHUN IMEePEeMEHHOW BBIOOPOYHOE CpeaHee OOBIYHO OJIM3KO K
3HAYEHUIO METUAHBI.

KBaptunu - KBapTWiM TNpeACTaBIAIOT cO0O0M JBa BBIOOPOYHBIX 3HAUYEHUS, KOTOpHIE
OTHOCUTEIILHO MEJHMaHbl JAENSAT BBHIOOPKY Ha  YeThIpe paBHBIE YacTU. 3/eCh HaOIIomaeTcs
ONpeJIeTICHHAs! aHAJIOTUs ¢ MEIUAHOM.

CranapTHOE OTKJIIOHEHHE WM CPEHEKBAAPATHUYHOE OTKJIOHEHHUE IOKA3bIBAET, HACKOJIBKO
CHWJIBHO BBIOOPOYHBIE 3HaYeHUs Pa3d0pOCAHbl OTHOCUTENIBHO CpEIHErO. [ns  HOpMasbHO
pacrpeiesieHHbIX JTaHHBIX B TpaHUIaX JBYX CTAaHJIAPTHBIX OTKJIOHEHUH OTHOCHUTENIbHO CpPEIHEro
3HaYeHHUs pa3Mmelnaercs dYyTh Oonee 95% HaOmiomenuil. OTa OIEHKAa HUCIOJB3yeTCsS B
IKCIIEPUMEHTANBHBIX HccaenoBanusix P ams o603HaueHns NpakTHYeCKOil HOPMBI.

Jucnepcust - mpeacTaBiseT co0OM KBaJpaT CTaHAAPTHOTO OTKJIOHEHHWsA. Bmecte ¢ TeMm, B
OTIIMYHE OT TOCJEIHEro Aucrepcust 00JasaeT CBOWCTBOM aIUTHUBHOCTU, TO €CTh CyMMa JUCIEPCU
HECKOJLKHX BBIOOPOK paBHA JUCTIEPCHH O0BEAMHEHHOM BHIOOPKH.

Ommobka CpeqHero - XapakTepu3yeT TOYHOCTh BBIYMCIICHUS CPETHETr0 3HAYCHHUS C y4eTOM
BEJIMUMHBI pa3dpoca BEIOOPOUYHBIX 3HAYEHUN U pa3mepa BHIOOPKHU. [[11si HopManbHO pacnpeieIeHHbIX
TAHHBIX B TPAHMIIBI IBYX OMIMOOK B BEPOSTHOCTHIO 95% MOMagaroT OlEHUBAEMOE CpeIHEee 3HAYCHHE
reHepaibHON COBOKYITHOCTH, YTO COOTBETCTBYET 95%-My OosepumenvHomy unmepsany CpeHero.
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JIOBEpUTENBbHBIM MHTEPBAN - JUIsI HEKOTOPOW BBIOOPOYHOI OLIEHKU (CPEeTHEro, TUCIIEPCHH,
JOJIM W JIp.) TPEICTaBIseT COOOW MWara3oH 3HAYCHUN HAOMIOAAeMOW CIIyJailHOM MEepeMEHHOM,
KOTOPBIA C 3aJJaHHOU (JJOBEPUTEJILHOM) BEPOSTHOCTHIO «HAKPHIBAET» (MM COAEPIKUT) HEU3BECTHOE
reHepajbHOE 3HAYCHHE OILICHUBAEMON XapaKTepUCTHKHU 3TOW mnepemeHHou. Hampumep, cpeanee
BHIOOPOYHOE 3HAYECHUE OLEHUBACTCS (BBIYMCISAECTCS)  HAMHU IO OTrPaHMYCHHOH BBIOOpKE U3
MOTEHITHATIHFHO OECKOHEUHON TeHEepalbHON COBOKYMHOCTH. OTCI0/1a ATO 3HAYCHUE allPHOPHU COACPIKUT
HEHM3BECTHYIO CIy4alHYI0 OIIMOKY — HACKOJBKO OHO OTJIMYAETCS OT TI'EHEPAIbHOTO CPEIHETO.
OmmOka OyneT CTaTUCTUYECKH YMEHbBIIATHCS TP YBEJIMUYEHUU pa3Mepa BHIOOPKU U IIPU YMEHBIICHUN
3a/laHHOM TOYHOCTHU TAaKOTro Ipe/icKa3aHus (JOBEpUTENbHAsA BEPOATHOCTD). Tak, 95% noBepuTenbHbIM
UHTEPBaJl OTHOCUTENBHO BBIYMCIEHHOTO BHIOOPOYHOIO CPEAHETO TOBOPUT O TOM, YTO B 3TOM
nuana3oHe ¢ 95% BEpOATHOCTBIO COJEPIKUTCS OLIEHMBAEMOE I'e€HEepalbHOE cpenHee. JloBepUTenbHbIE
MHTEPBAJIbI MOTYT CIY>XKUTh 3Q(PEKTUBHBIM CPEACTBOM KOJIMYECTBEHHOW MPOBEPKU CTATHUCTUYECKUX
TUIOTES.

AccumeTpus M OKCLECC - IMOKa3aTeld acUMMETPUU U SKCIIecCa XapaKTepU3yIOT CTENeHb
HECUMMETPUYHOCTH BBIOOPOYHOTO paCHpE/IEiCHUs OTHOCUTEIBHO CPEIHEro 3HAueHHs M CTENeHb
BBIPQXEHHOCTU €0 LIEHTPaJbHOrO NuKa. JlJis HOpMaabHOTO 3aKOHA paclpeaesieHus] ATH MoKa3aTelu
UMEIOT CIIEAYIOIINe 3HaYeHUsA: acuMMeTpHsi=0 (COOBITHS pacnpeesieHbl CHMMETPHYHO OTHOCHTEIHHO
CpEIHETO 3HaYeHUs BHIOOPKH), dKCIIECC=3.

B 3amawax ananmm3a WHQOPMALMOHHBIX pPECypCOB, HaNpUMeEp, HEOOBIYHbIC 3HAYCHHS
MEPEMEHHOM U JIpyrue OTKJIOHEHUS MOXKHO JIy4llle YBHJIETh, €CJIM BOCIOJIb30BaThCS BHU3yalln3aluen
JTAHHBIX.

Busyanuzanus nannbix. Jlis BeIOOpa  TaKTHKM JalbHEHIIETO aHaiM3a IeJIeco00pa3Ho
OpUMEHUTh  (HOPMBI TPaQHUUECKOrOo TPEACTABICHUS - BH3YaJIM3allMUd JAQHHBIX IOCPEICTBOM
OoTOOpakKeHHs 3Ha4YCHHI nepemenHoi x1 Ha rpaduke. Jlyis atoro B rmaBHOM okHe STADIA KIMKHYTH
MBILIIKON MeHIO «I'padukmy», mocie yero nosiBUTCs nookHo «I'paduku nanusx» (puc. 1.9).

SEE
[=R] (XK@ [&][&F] s | BcexX=7, x1=30

=

=z =3 | =5 =G| =7 =8| =9 =10 =11 =12 =13 -
& 3BEEGR 7 EB3R045 161 4 03232333 1 519603 121

HayuHeie
B 1=pynrumn: Y=pq |
[E5 2=c orknoneHHaMH J
A 3=Y-panw |
E¥: A=auarp.paccesuua |

Nenoebie
i 7=crone.anarpamma |

H#fk 8=nuarpamma-cawina |
R 9=100%+5 &awua |
& A=Kpyr.nHarpaMMa |
icToneukn: ¥ 3D-adc ekt
B=kapTa |

A LI

L7 E=pacnpenenenns ‘

[Efl B=ammHKku-c-ycamMu ‘

CnnadHu

MHoOroMepHue
WA" I=uuTepnoaauua |

i C=nwnarp.pacceauusa ‘

2" J=craaxueanue |

Waroe= Kna-:p:

B2 D=mMaT.pyHKLHA ‘
[y E:nnaepxunc‘n,lCr.nax:
| WSiF-xapra |5 -]

[N
w
[ N L AR R L)

"\Dat fRez jCG11 jG12 ]

P — = i} - o - gt = 16.1%
‘s MYCK | @ MurP-Teopua ... | @ 4 -... | & stapiaz.omb. . B rpadiin asH... | M6 Besmmnnes ... | (6 Besbmane ... rU B Q'Jﬁ Le Lk (G 19:18

Puc. 1.9. Otob6paxenue rpynmnsl kKoman «I'paduku JaHHBIX)

3arem B rpynne onuuid «Hayunble» KIMKHYTh KHONKY «l=dynkmun: Y+{(X)», mocne yero
nosiButcs nmoamento «I'paduku qanabx» (prc.1.10).
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. STADIA 7.0/base ana Windows (C) Kynauues A.M., 1996-200 — =] x|
| s | BeexX=7, x1=30
E
=1 =2 =3 =4 =5 =6 =7 =8| =9 =10 =11 =12 =13 -
1 5.366666 7.636045 161/4.033333 1.519603 121
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1z
13
14
15
16
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32
33

EX 52
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Tl TN R E (R W

N N A A AR M)
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Puc.1.10. OTobpaxenune mepeMeHHBIX B oJ0KHEe «['paduku qaHHBIX)»

B nosiBuBmemcs nogokHe «I'paduku nmaHHBIX» B cyOmone [lepeMeHHBIC» BBIICIUTH MBIIIKOM
nepeMeHHy1o X1 U, IEeIKHYB MBIIIKOM MO CTpeJiKe, HalpaBJIeHHOW BIIPaBO, IepeciiaTh ee B cyOroie
«Ha rpaduke». 3areM MIETKHYTh MBIIIKOH HA OMIMH «YTBEPIUTHY, MOCIE YEro MOSBUTCS Tpaduk
(puc. 1.11).

EC. STADIA 7.0/base ona Windows (C) Kynawues A.l.. 1996-2007, nna DOS: 1988-1996

@afin Fpadbmcn=Fé  Kanekynatop=F7 Mpeobpasoeanma=FE CrathcTica=F2  OkHa  Momowe=F1

;W\/I e, |

il il E >l
"Dat ARez AGrl AC12 hoi3 f

—
‘e NYCK T MUP-Teopha 1 pewe. .. L STADIA 7.0/base an..

Puc. 1.11. I'paduk pacnpeneneHus: NTaHHBIX epeMeHOM x |

[TocpencTBoM 3TOTrO rpadmka MOKHO aHAIM3UPOBATH CBOWCTBA nepeMeHHOM x1. Ha rpaduxe
BUJIHO, YTO paclpelielieHle 3HAa4eHUH, B OCHOBHOM paBHOMEpHO. BMecrte ¢ TeM Halmromaercs OgHO
3Ha4yeHue (45 MHH.), KOTOPOE HE COIJIaCyeTcsi ¢ OOIIMM XapaKTepoM 3HAYCHHH BBIOOPKH, 3aXOTUT 32
rpanuipl nepemeHHoi. [logoOHoe 3HaveHwe 0003HAYAeTCs KaK «BBIOPOC», WM «(PIIYKTyamusy,
KOTOpO€, KaK IPaBHJIO, MCKaKaeT aJeKBATHOCTb SKCIEPUMEHTAJBHBIX JAHHBIX M MOXKET CHU3UTH
YpOBEHb KauecTBa MOJEIHWPOBaHMA. [ yCTpaHEHUS TaKOro yCJIOBHUS B MOJAEITUPOBAHHUU MOKHO
OPUMEHHUTD COCO0 «(HUIBTpaLUN JaHHBIX, UM IPeoOpa30BaHUE TaHHBIX.

[IpeoOpazoBanue maHHBIX. J[aHHBIE B DJIEKTPOHHOH TabmMUIlE HEOOXOAMMO MPOCMOTPETH U
CKOPPEKTHPOBaTh C IENbI0 MX NPUBEACHUS K aJleKBaTHOMY BHUAY pemaeMoil 3amaun. Hepenko
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TpeOyeTCsl yIaIUTh WIH «CTIaJAUTh» BBICOKOAMIUIUTYIHBIE «BBEIOPOCH), HAIIPUMEpP, B HAIIIEM CIIydae
14-i1 nedext B 45 MUHYT SBHO HE OTJIMYACTCS CBOEH PENPE3CHTATHBHOCTHIO, IIOATOMY €0 3HAUCHUE
B KOHTEKCTE pelIaeMoi 3aJauyd MOKHO 3aMEHUTh HA 3Ha4YeHHe, OMU3KOe K 3HAUCHUIO «CpeaHen
BBIOOPOYHOIY, MTOTYYEHHOMY B pe3yibTaTe BeruuciaeHui. [Iockonbky BeumcieHHoe Hamu «CpemgHee
BbIOOpOYHOE» paBHO 5.367 (cM. puc. 1.6), TO MBI MOXKEM 3aMEHUTH B 3JICKTPOHHOH Ta0uIle 3HaUeHUE
45 Ha okpyriaeHHoe 3HaueHue 5. [1o oTpuIbTPOBaHHBIM JTAHHBIM, ITyTEM pPEaM3aIINN YKE OTTMCAaHHBIX
BBIIIIE TIOCIIEOBATEIHHBIX KOMAH]I, MOJTYYHM OoJiee aIeKBaTHBIE CTATUCTUYECKUE olleHKH (puc.1.12).

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

©aFn  MpadkkH=FE  KanskynaTop=F7 [peobpasosaHMa=F5 CTaTWcTka=FS OkHa  Monowe=F1

EEIEEEE = R

OMHCATENBHAA CTATUCTHKA, Dain -
Mepemennan Pasmep <—-[nanaso-—> CpegHee—Owmbka Oucnepc CT.oTkn  Cymma
w1 30 1 45 5.367 1.394 58.31 7.B36 161
MepemenHan Meguana <=--Keaptinu--= OoekatCp. =-OoekdrOucn->= 0w, CTOTRN
el 4 3 =1 2.816 3698 1054 2761
MepemMeHHan ACHMMETR. SHAYMM JKCoUECE  3HaAYMM
w1 4.875 u] 259 u}
OMHUCATENBHARA CTATUCTHEA, $aiAn:
Mepemennan  Pasmep <=-—--Onanason---> CpegHee--Owubra Oucnepc Cr.otkn  Cymma
el 30 1 7 4.033 02774 2.309 1.52 1
Mepemennan Meamana <—HKeapTumu-> JosMHTCR. <-fosHatducn-> Ow. CTOTKR
w1 4 3 5 0.5604  1.465 4173 0.5495
MepemerHan ACHMMETR. SHAYMM JKCUECC  3HaYHM
x1 -0.2369 02795 2473 03171
Brpmua pesyulbTaToR CTATHCTHEECKOTD SHATIHIA. "Dt pRez AT [

—
7s MYCK | @4 MUP-Teopma M pewe. .. . STADIA 7

Puc.1.12. Pe3ynbraThl pacuera OnUcaTeIbHON CTATUCTUKHU 10 (PUIBTPAIMH U TTOCIE (GHIBTPALUN
OKCIIEPUMEHTAIIbHBIX JaHHBIX

Jlnst  pacmupeHusi  aHAJIUTHYECKOM 0a3pl  mocTpouM rpaduk 1O  OTHUILTPOBAHHBIM
AKCIIEPUMEHTANILHBIM JIAHHBIM. B pesynbrare peannsanuu mocieoBaTeIbHOCTH KOMaH/, U3JI0KEHHON
BBIIIE, TTOCTpOUM BTOpou Tpaduk (puc.1.13). Ha ocHOBe ommcaTeNbHONW CTaTUCTHKU U TPadUKOB
MOYKHO BBITIOJIHUTB aHau3 cocrosiuus UT.

Ananmu3 ¢yHkuuoHaasHOro coctostHuss UT mo kxputepuro moctoBepHOCTh mHpopManuu. [lo
pe3ynbTaraM aHaiu3a 3HAYCHWH OIMUCATENIbHON CTAaTHCTUKH HEOOXOAMMO WHTEPIPETHPOBATH
dbynkuonanpHoe coctossHue UT oTHOCUTENbHO BIUSAHUA 1€(EKTOB MO JOCTOBEPHOCTH Ha YPOBEHb

KadyecTBa TexHoJoruu oOpabotku nanHeix WT B KoHTekcTe pemieHus 3agauu mojenupoBanus UT B
IIEJIOM U €€ KOMIIOHEHTOB.
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"Dat ARsz AGrl por2 f
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Puc.1.13. I'paduk oTGUIBTPOBAHHBIX JaHHBIX TEPEMEHHOH X |

RU B Q')F-T L L (G751
-

ATnpHOpY MOXKHO TPEAINONOXKUTh cheayiomee.  OmmOkn  (MCKaXEHUs) HCTUHHOTO
3HAYEHHS] COJEp)KalIMXCAd B JOKYMEHTaX JAaHHBIX  SBJISIOTCA JIOBOJBHO 3HAYUMBIM (PaKTOpPOM,
OTPHLIATENILHO BIHSIOMUM Ha 3QPEKTUBHOCTh TexHoJoruyeckoro npomecca UT. B MmoxennpoBanuu
¢yukuonanpHoro coctosuus MT Oonblioe 3HaueHHE HUMEET aJeKBaTHOCTh MPHUBIIEKAEMBIX K
MOJICTTUPOBAHUIO AaHHBIX. CPaBHUTENBHBIN aHANU3 TMONYYCHHBIX PE3yJbTAaTOB YKCIEPUMEHTAIBHBIX
JaHHBIX 10 U Tocie X (GUIbTPALIUU MOKa3all CIeIyIoIIee.

3HayeHus O0a30BBIX CTATUCTUYECKHX OICHOK TOATBEP)KIACT, YTO (UIbTpalus HMEeT
MOJIOKUTENbHOE BIMSHUE HA YPOBEHb JOCTOBEPHOCTH MPUBJIEKAEMBIX K MOJEIUPOBAHUU
IKCIEPUMEHTAIbHBIX JIaHHBIX, a, CIEI0BAaTEIILHO U HAa yPOBEHb a/IEKBaTHOCTU MOJIENM aHaiau3a. Tak,
HampuUMep, 3Ha4YeHHE «CPEAHET0 BBIOOPOYHOTO» OOHAPYXKEHHs W HUCIpaBieHus naedexkta 1o
JIOCTOBEPHOCTH 710 (GUIBTPAIK PABHSIIOCH 5,367 MUH., a ocie GUiIbTpanuu oHo ctaio paBHo 4.033
MuH. Takum 00pa3oM, 3TO OUEHb BaXKHBIN MMOKa3aTeb B pe3yJibTaTe YTOUHEHUSI CKOPPEKTHPOBAH Ha
25%. B mpakTH4YecKOM OTHOIIEHHWH 3TO O3HAa4aeT TO, YTO B HMH(OPMALMOHHO-BBIYMCIUTEIHLHOM
CTPYKType TMpH OpraHU3alUd TEXHOJOIMYECKOTo Ipolecca 00pabOTKU [aHHBIX TPYI0EMKOCTh
IpOILEIyp IUATHOCTUKUA M KOPPEKTHUPOBKHU NE(EKTOB MO JOCTOBEPHOCTH 00padaThIBAEMBIX JaHHBIX
MOKET OBbITh CHIKeHa Ha 25%, a ciemoBaTeNbHO MpU OINpPEAETCHHBIX YCIOBUSAX M IITAaTHas
YHUCIIEHHOCTh PAOOTHHUKOB, 3aHITHIX B TEXHOJIOTUU 00paboTku naHHbix UT.

YpoBeHb TOuHOCTH pacuera 3HaueHUs «CpenHero BBIOOPOYHOIO» MOATBEPKIACTCS
cnenyromuMu oleHkamMu. Ecimu 1o ¢unbrpanuu 3HadeHwe «OmmbOku» coctaBmsuio 1.394, To
COOTBETCTBYIOIIIEE 3HAUEHUE TIOoC)Ie (DUIBTPAIMU CTalI0 paBHO 3HadeHUto 0.2774, SBHO CyIIECTBEHHO
menbliemMy. Ilogo6Hoe ycnoBue HaOmromaercss u mo mapamerpam «Jlucnepcusi» u «CrangapTHoOe
OTKJIOHEHHe». Ecian aHanu3upoBaTh JOMOJHUTENbHBIE CTAaTHCTUYECKUE OLEHKHU, TO OHHU TakKke
MOJTBEPXKIAIOT JIYUIIYI0 aJeKBAaTHOCTh OT(HUIBTPOBAHHBIX JJAHHBIX. Tak, HampuMmep, €cliud 0
¢unbpTpanun «3HAUUMOCTB» OTHOCHUTENBHO «ACCHUMETpUN» U «IKclecca» MMENTU COOTBETCTBEHHO
HyJIeBbIE 3HAYEHUS, TO Tocie (uiIbTpauuu «3HAYUMOCTH» HW3MEHHWIIA CBOM 3Ha4deHUs Ha Ooiee
anekBatHbie, TO ecTh 0.2795 u 0.3171. DT0 JNOrMYHO, TaK Kak 3HAYEHUS OLICHOK «ACCHUMETPUU» U
«Dxcneccay Uil OTGUIBTPOBAHHBIX JaHHBIX PaBHBI COOTBETCTBEHHO -0.2369 u 2.473. YkazaHHBIE
3HAYEHUS HaMHOro Oyme K CTaHJapTaM MaTeMaTH4YecKOol CTaTHUCTUKH (HOpMaslbHOE
pacnpenenenue), To ectb 0 s «Accumerpun» U 3 s «DKcueccay, 4UeM y JTaHHBIX 10 (UIbTpalui,
cootBeTcTBeHHO - 4.875 m 25.9. Ilo 3aBepmieHHMM aHaiM3a CIEIYET MEPEUTH K (POPMYITHPOBKE
BBIBOJIOB.
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®dopmynupoBaHre BEIBOIOB. HeoOX0oauMo naTh JTAaKOHUYHOE 3aKIFOUEHUE O PEIICHUU JaHHON
3agaun B (opme BbIBOAOB. llemecooOpa3HO BBIBOJABI MOCTPOUTH B COOTBETCTBHM C 3TallaMu
BBITIOJTHEHHsI pa0oThl. Heo0XoauMo 1Mo KaKaoMy W3 3TanoB cOPMYJIHUPOBATH pe3toMe Mo Hawmboiee
CYILIECTBEHHOMY acCIeKTy BBIMOJIHEHHOTO 3Tamna. HeoOXoaumMo y4ecTb, YTO BBIBOABI JOJKHBI OBITH
CBsI3aHBI MEXIy c000H, Tak ke Kak W dTambl perieHus 3anadn. ColepikaHue BBIBOJOB TOJIKHO
OTpakaThb MOCJIEIOBATEIbHOCTh PEHICHUS 3a7a4H, C OJTHOM CTOPOHBI, COJAEpKaHME 3Tara, ero MecTo U
3HauUEHUE B OOIEM KOMILIEKCe paboT Mo pEelIeHHI0 3aJadyd, ¢ APYroi cTopoHbl. [lonme3no math
cobcTBeHHYIO O1IeHKY 3¢ dekTuBHOCTH aketa STADIA B perieHun JTaHHOW 3a/1a4H.

[To oxoHuaHuu QGOPMYTUPOBAHUS BBIBOJOB HEOOXOAMMO €mIE pa3 TPOBEPHUTH KAueCTBO
MOJIyYEHHBIX PE3yJbTaTOB MO PEUICHUIO 3a/1a4i. 3aTeM IMPUCTYNHUTh K COCTAaBJICHUIO U O(hOPMIIEHUIO
orueta o permenun 3amadu. CocraBiieHne W OGOPMIICHHE OTYETa BBIMIOJHUTH B COOTBETCTBUU C
TpeOOBaHUSAMU, U3JIOKCHHBIM B pazaeine 10.1.

KoHTponbHbIe BOIPOCH! U 3a/1aHUs

Hazosure niens pemennoi Bamu 3agaumn?

Kakue MeTozbl ¥ cpeacTBa IPUMEHSIOTCS AJIs PELEHUS TaHHOM 3a1aun?

HazoBute 0OCHOBHBIE 3Talbl PEIICHUS 3a4a4M B UX JIOTUYECKOMN MOCIe10BaTEIbHOCTH?
Jis uero HeoOxouMa (pUIbTpAIHs SKCIIEPUMEHTAIbHBIX JAHHBIX ?

Kax BbITIOJTHSIETCS] CpaBHUTENIBHBINA aHATN3 (DYHKITMOHAIBHOTO cocTostHUS IT?

KaKI/IC CTaTUCTUYCCKHUEC OICHKU B CTaH,Z[apTI/ISaI_II/II/I HpI/IBHeKaIOTCH IJIs  aHaJIn3a
dbyHKIMoOHaTBEHOTO cocTostHus UT?

S
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IIpakTnueckasi padora Ne 2. Pemenue 3agaun «OnpeaeseHue 3aK0HA pacnpeaejeHust
IKCNEPUMEHTAJbHBIX JAHHBIX MIPH CTAHAAPTU3ANNH TEXHOJOTHYECKOr0 nmpouecca 00padoTKu
nanHbix U

2.1. KpaTkasi nOCTaHOBKA 3a1a4M

OCHOBHOHM LIENBIO PEIICHUS] ATOW 3aJayMl SIBJIAECTCS MOJYYCHHE MPAKTUYECKUX HABBIKOB B
MOJIETTMPOBAHUHU  OIpEJAETCHHUs] 3aKOHA pacIpeieseHUs] SKCIePUMEHTAIbHBIX JaHHBIX O KadecTBe
UCCIIeAyeMoro TexHojoruyeckoro mpouecca WUT, a Takxke 3akperyieHUE TEOPETHUUECKUX CBEICHUH,
MOJTyYEHHBIX B paMKax JIEKIIMOHHOTO Kypca.

B kauecTBe METOJIOB B pEIICHUHU 3aJla4d MPUMEHSIIOTCA CPEACTBA TEOPUU BEPOATHOCTEH U
MaTeMaTUYeCKOW CTaTUCTUKH  [2]. Meroauka BBITIOJHEHUS pPAOOTBI COCTOMT B TOM, YTOOBI
MOCPEJICTBOM MOCJIEIOBATEIbHBIX BBIYMCIUTENbHBIX MPOLEAYP YCTAaHOBUTH CTATUCTUYECKUM 3aKOH
pacnpeeneHus, KOTOPOMY HOTYHHSIIOTCS 3KCIEpUMEHTAIbHbBIE TaHHBIE, MOJYyUYEeHHBIE B PE3yJIbTaTe
cbopa maHHBIX O JedeKTax TEeXHOJOrmyeckoro mpouecca odpaborku manubix WUT. Heobxomumbie
BBIYMCIICHHS] BBITIOTHAIOTCS MPOrPaMMHBIMU cpencTBamMu auanoroBoi cuctembl STADIA. Ha ocHoBe
pe3yJbTaTOB BBIYHMCICHHS OIpEAENsieTCs] 3aKOH pacIpeelieHHusl, B COOTBETCTBUM C KOTOPBIM
BBITIOJHSIOTCSL MOCJEIYIOIINE BBIUKCICHHUS B MIPOLECCE MOJAETUPOBAHUS M YIYUYIIEHUS KadyecTBa
TEXHOJIOTHYECKOT0 Ipolecca 00padOTKH JaHHBIX.

B npaktuke skcnepuMeHTaIbHOrO ucciaenoBanuss MUT — HaneKHOCTh H JOCTOBEPHOCTH
pe3yJbTaTOB UCCIAEAOBAHUS B 3HAYUTEIBHON MEPE 3aBUCUT OT YPOBHS TOYHOCTH IKCIIEPUMEHTATIbHBIX
JAHHBIX CIIy4allHOW BBIOOPKH, TOJYYCHHOM B XOJA€¢ HaOMIOACHUS W cOOpa MaHHBIX O AcdeKTax,
BO3HUKAIOIINX HA PA3IMYHBIX ITAMax TEXHOJOTUYECKOro mpoiecca o0padbotku nanueix MT. Ouenb
4acTO B MPaKTUKE HAy4YHOTO MOWUCKA M BO3HHKAIOUIEH MpPU ATOM HEOOXOJUMOCTH pelllaTh 3aJauyu
MOJICTTUPOBAHUS TIEPENl HCCICNOBATEISIMA BCTa€T BOIPOC - KAKOBa BEPOATHOCTh TEX COOBITHIA,
KOTOpBIE OTpa)kaeT CTATUCTHUYECKas CTPYKTypa Ne(}eKTOB, TO €CTh SKCIEPUMEHTAJIbHbIE J1aHHBbIE?
KakoB ypoBeHb TOYHOCTH, HAJEKHOCTU BBIYUCIUTEIBHBIX PE3YyJbTATOB, MOIYyYa€MbIX Ha OCHOBE
00paboTKK 3KCIepUMEHTAIbHBIX AaHHbIX? Kakyio MeToAMKYy BBIYHMCICHHH CielyeT MPHUHATH AJis
MOJTyYeHUs aJIEKBATHON MOJIETTH UCCIIEyeMOT0 TEXHOJIOTHIECKOTO mporiecca 00padOTKH JaHHBIX WIIH
Kakoro-imbo apyroro Buaa wuHbopmarmoHHoro pecypca? OOOCHOBAHHOCTh O3THX BOIPOCOB
oOBsicHsieTCST MHOTUMU mnpudynHamMu. OIHOW W3 OCHOBHBIX TMPHYMH SIBISETCA TO, 4YTO
aBTOMATU3MpOBaHHAs MH()OpPMAIMOHHAS CHCTeMa U €€ KOMIIOHEHThI, B YACTHOCTH, TEXHOJIOTMYECKUN
nporecc 00padOTKHU JAHHBIX, B CHIy CBOETO UYEIOBEKO-MAIIMHHOTO XapaKTepa OTHOCSITCS K KIACCy
BEPOATHOCTHBIX cHcTeM. Pa3ymeercs, coOpaHHbIE SKCIIEPUMEHTAJIbHbIE NaHHBbIE U PE3yNbTaThl HX
00paboTku OyayT OTpaskaTh BEPOSTHOCTHBIN XapaKTep TEXHOJOIMH OOpabOTKM NaHHBIX. SICHO, 4TO
kauecTBO Mojenu MC Oynet 3aBuceTh OT YPOBHSI HaJIe)KHOCTH, TOCTOBEPHOCTHU PE3yJIbTaTOB PACUETOB,
KOTOpbIE OMPENEIAIOTCS YPOBHEM HAJEKHOCTH, WM MOTPEIIHOCTA MCXOJIHBIX 3KCHEPUMEHTAIBHBIX
naHHbIX. OJHUM U3 CMOCOOOB YIIyYIIEHUS HAJAEKHOCTU PE3yJIbTaTOB BBIYUCICHUN U YIyUIICHUS
KauecTBa MOJCTUPOBAHUS SBISICTCS OIpPEICICHHE XapakTepa JKCIHEPUMEHTANBHBIX JaHHBIX
MOCPEACTBOM TMPOBEPKH - MOAUMHSIOTCSA JIM KAaKUM-THOO 3aKOHAM 3KCHEPHUMEHTAlbHbIE TAaHHBIE O
nedekrax u, €Cliv Ja, TO Kakomy?

[TpoBomumbIe pacdyeTHbIe paboThl 10 MoaenupoBaHuio UT, kak mpaBwmiio, 6a3upyroTcs Ha
HAO0Ope WCXOTHBIX OKCICPUMEHTAIBHBIX JAaHHBIX, B YaCTHOCTH, Ha OIICHKaX OMHCATEIhHOU
ctaTuCcTUKH (cM. 171, 8, 11). YpoBeHb HaJEKHOCTH TOCIEIHUX YBSI3BIBACTCS C OMPEICICHUEM BHJIA
3aKOHA pacmpeesieHus] BEPOSATHOCTEH, KOTOPOMY MOAUUHSIOTCS CIIyYaifHbIe YUCIIa BEHIOOPKHU.

B kauecTBe HMCXOMHBIX HKCIEPUMEHTAJIbHBIX JTAaHHBIX BO3bBMEM BBIOOPKY MO JedekTam
MOJHOTHl  JAHHBIX B JOKyMeHTaX. TakuMu nedeKkraMu  SBISIOTCA  OTCYTCTBUE (TIPOIYCKH)
HEOOXOJUMBIX YHUCEJ, CJIOB, IOKa3aTeNed U IPYrux o0s3aTeNbHBIX AJIEMEHTOB IOKyMEHTOB, TEKCTOB,
daitnoB, coobeHn, 3aUKCUPOBAHHBIX HA PA3UYHBIX HOCUTEISAX, WM MEePEIaBacMbIX M0 KaHAJIaM
cBs3U. B MHQOPMAIIMOHHO-BBIYHCIUTENBHBIX CTPYKTYpax, B TEXHOJOTHYECKHX Ipolieccax 00paboTku
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nanHelx UT Ha oOHapyKeHHWE M HCIpaBJIICHHE YKa3aHHBIX Je(EKTOB pPAacXOMYIOTCS BPEMEHHEIE,
TPYOBBIE, anmapaTHble, MporpaMMHbIe U (PUHAHCOBBIE pecypchl. B manHOi BhIOOpKE M3 30 umcen
KaXK0€ YUCIIO TPeCTaBIsIeTCs 1e()eKTOM 10 MOHOTE U u3MepsieTcs B MuHyTax: 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 TaNbI PelIEHUs 3aa4Y1

Pemenue nanHou 3a1a4M COCTOUT U3 CIEAYIOLIMX ATAIOB:

1. BBoA CTaTHUCTUYECKUX SKCIEPUMEHTAIBHBIX TAHHBIX.

2. IlpoBepka pacripeiesieHus S5KCIEPUMEHTATBHBIX JaHHBIX HA HOPMAJIbHOCTb.
3. YTouHeHHne BUa 3aKOHA PaCIpPEACIICHNs SKCIEPUMEHTAIBHBIX JAHHBIX.

4. ®opmynupoBaHUE BHIBOJIOB.

5. CocraBnienne u 0()OPMIICHHE OTYETA O PEIICHUH 3aa49H.

BBox craTucTHUECKHX SKCIIEPUMEHTAJIbHBIX JaHHbIX. BBox B OBM skcnepuMeHTanbHBIX
naHHbIX B 00beMe 30 ymcen (cMm. pazaen 2.1), BBITIOJHIETCS B COOTBETCTBHH C PETJIAMEHTOM BBOJIA,
yYKa3aHHBIM B TEKCTe pasnena 1.2. B pe3ynbrate mporenypsl BBOAA B SJICKTPOHHOM Ta0JIHIIE B CTONOIIE
x1 pasmemarorcs 30 3HaueHuid, hopmMupyomux nepemeHHyo x1. [Ipu ycinoBuu oTCyTCTBUS OMIMOOK
BBOJIa CJIEAYET NPUCTYNUTh K 3TaIly IPOBEPKHU pACTIPECICHHS HA HOPMAIbHOCTb.

[IpoBepka pacmpeneneHus SKCHEPUMEHTANbHBIX JaHHBIX Ha HOPMalbHOCTh. OOHIENpPUHATON
dbopMoil TpencTaBICHUS BEIOOPOYHOTO pacIpeeNiCHUs SIBIsSeTCs Tucrorpamma. st e€ BeIYUCIICHUS
Jarna3oH U3MEHEHUs BBIOOPOYHBIX 3HAUEHUH pa30MBalOT HA HEKOTOPOE YHCIIO PaBHBIX UHTEPBAJIOB U
MOJICYMTHIBAIOT YHCIIO 3HAYEHWH, TMOMAaNalomuX B KaKAbd wuHTepBan. [lpum rpadudeckom
MPEJICTABICHUH THCTOTPaMMbl Ha Ka)KJJOM HMHTEpBajie CTPOUTCS MPSMOYTOJBHUK (CTOJIOMK), BBHICOTA
KOTOPOTO MPOTOPIIMOHAIBHA YHCITy BEIOOPOUYHBIX 3HAYCHHIA, TTOMABIINX B HHTEPBAJL

Jliia 3amycka npolieypbl IPOBEPKU paclpeiesieHns: Ha HOpMaJIbHOCTh HEOOX0IMMO Yepe3 MEHIO
«Cratuctuka» o0paTuThCs K moaMeHo «CraTucTHuecKkue MeTonb» u B pazzaene «llapamerpuueckue
TECThI» KIIMKHYTh KHOMIKY «2=I"HcTorpamMMa/HOpMaabHOCTEY (puc. 2.1).
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16 13 A=KpoccTabynsuHa
17 ]h - PacnpenenenHa v 4acToTh
R 15 HHEnepcHoHHBIA aHanns— T=BLIYHCAEHHE BEPOATHOCTEA
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26 14 ERUIEEE AR Z=KOHTpDALHEIE KapTh
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28 13 J=WypLe-monean X <Esc>=0TMEHHTH
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14 MyCK
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Puc. 2.1. ITogokuo «CTaTUCTUUECKHUE METOIBI»

[Tocne vero nosiBUTCS MOOKHO «I mcrorpammay (puc. 2.2.).

=EEREAEIEEEE

MepemerHan: x1

MMCTOrPARMBMA KM TECT HOPMANBHOCTH. Pain:

MicrorpammMa

Yucao wuTepeanoe= |§
flegaa rpauvya= 9.0000
MNpagaa rpasHdya= | 1.6000

« Yteepauts

A M peLe. ..

f

Puc. 2.2. [lonokHo «I'ucrorpamma

B »sTtoM nopokue

MOJIb30BATENI0  Mporpamma
TUCTOTpaMMBI (B JaHHOM cliydae — 6) ¢ yKa3aHHeM JIeBOM W mpaBoi rpanuil. [lomb3oBaTens nMeer

npejaiaraet
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KOJIMYCCTBO HHTCPBAJIOB
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BO3MOXKHOCTh HM3MEHHTH KOJIMYECTBO HWHTEPBAJIOB MO CBoeMy YycMmorpeHuto. Ho mockonbky
IPOrpaMMHBIM  MOJAYJb OMpEIeNseT, Kak IpPaBUIIo, MPaBWIBHO PAIMOHAJIBLHOE KOJIMYECTBO
MHTEPBAJIOB, TO B JAHHOM CIIy4a€ MOXHO COIJIACUTBCS C MpEIaraéMbIM MPOTPaMMON KOJUYECTBOM
MHTEPBAJIOB.

Hanee cienyeT KIMKHYTh IO KHOMKE «YTBEPAUTHY, TIOCIE YeTro MOSIBUTCA OKHO «Pe3ynbTaThiy,
coJlepKallle JaHHbIE 10 TUCTOTPaMME W TECTy HOPMAaJbHOCTH, a Takke mofokHo «Confirm» c

BONpocoM «COXpaHUTh TUCTOTPAMMY B MaTpule TaHHBIX?» (puc.2.3).
€. STADIA 7.0/base ana Windows (C) Kynamues A.I., 1996-2007, a -|= ﬂ

EENEE S

FTMCTOrPAMMA M TECT HOPMANBHOCTK. Dafin:
Mepemennan; x1

LD L]

¥-nee. ¥-ctanHg HacTota % Haronn. %
9 2076 3 10 3 10

1017 -1.403 5 1667 8 2667

11.33 07308 72333 15 a0

12.5-0.05767 B 20 21 70

1367 06157 5 1667 26 BB/
1483 1.288 4 1333 30 100
16 1.861

Konmoropoe=0.1353, Inauumocte=0.22581, cten.ceob =30
Munoteza 0: <Pacnpedensrie He OTNMYEETCA OT HOPMANEHOTD>
Omera-keanpat=0.07544, InauumocTe=0.2124, cten.ceob = 30
Munoteza 0: <Pacnpedensrie He OTNMYEETCA OT HOPMANEHOTD>
[AW-keaapaT=2.303, 3HauumocTe=0.5119, cten.ceob = 3
lMunoteza 0: <Pacnpegensrie He OTNMYEETCA OT HOPMANEHOTD >

Confirm E

\“.’/ CoXpaHMTE FHCTOrpaMMy B MarpHUE AaHHbIK?

!'."' MyCcK D MP-Teopma v pewe. .. [t STADIA 7.0/base an... RU B "_,—'f‘ 7w
Puc. 2.3. OkHo «Pe3y.]'IBTaTBI», 0T06pa)l<a10mee AAHHBIC IO TUCTOTPpAMMC U TCCTY
HOPMAaJIbHOCTH

,Z[.]'IH IMMOJIYUCHH IIOJIHOI'O0 COCTaBa MOAHHBIX IIO IPOBEPKE IBKCICPHMMCHTAJIBbHBIX OaHHBIX Ha
HOPMAJIBHOCTDH KJIMKHEM KJIABUIITY «Yes» u IoJIyuuM OT06pa)KeHI/IC TUCTOI'paMMBIL (pI/IC 24)
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Puc. 2.4. T'ucrorpamma neeKTOB IO MOKA3ATEIIO CIIOTHOTA JAHHBIX)

B nogokue «IIOCMOTPUTE 'PA®UK»  HyXHO KIMKHYTh KJIaBUILY «OCTaBUTBY», YTOOBI
COXpaHHUThb THUCTOrpaMMy B okHe «(QGrl». 3arem mnpoBeAéM aHanu3 JaHHBIX HA  HOPMaJbHOCTH
pacrpeaeseHus S3KCePUMEHTAIbHBIX JaHHBIX.

[Ton 3amucekio «llepemennas: x1» npuBomSTCS ciaeayromue NaHHbIE. [ Kakmoro MHTEpBasia
TUCTOTPAaMMBI Ha 3KpaH BBIBOASTCS 3HAUCHHUs: «X-JIEB.» - JIeBas IpaHUIA UHTEpPBaJa B MCXOJIHBIX
eANHMIIAX, «X-CTaH[.» - 3HAUEHHUS B €IMHULAX CTAaHAAPTHOTO OTKJIOHEHUus, «Yacrora» - dUHCIO
BBLIOOPOYHBIX 3HAYCHH, MOMABIIMX B HWHTEpBaN, «%» - H0JsS BBHIOOPOYHBIX 3HadeHWd B %%,
«Haxkom.» - HakKOIUIEeHHOE YHCIIO BHIOOPOUYHBIX 3HAUEHUH J0 TEKYIIEro MHTEepBaja BKIIOYUTEIHHO,
«%» - HAKOTUIEHHAS JI0JISI BRIOOPOYHBIX 3HAYCHUN B % J0 TEKYIEro HHTEpBaja BKIIOYUTEIHHO.

3aTeM TPOBOJUTCSA TMPOBEPKAa HYJIEBOM THUIOTE3bl 00 OTCYTCTBUM  Pa3IUuud  MEKIY
BBIOOPOYHBIM M HOPMAJILHBIM PACIIpPEICICHUEM U BblJaya TPEX Pa3INYHbIX CTATUCTHK (KPUTEPUEB):
KonmoropoBa, Omera-kBagapatr u Xu-kBajparT. [[o kakaoMy KpUTEpUIO ONpEeNeHbl 3 mapaMmeTpa —
COOCTBEHHO 3HAUCHUS KPUTEPHS, 3HAUYMMOCTh U CTEIIEHb CBOOO/IBI.

[IpoBepka  BBIOOPOYHOTO pacIpeneieHs] Ha HOPMaJIbHOCTh MOKET OBbITh MpOBeIeHA
HECKOJIbKUMH CIIOCO0aMU, KOTOPBIE JOMONHSIOT IPYT APyTa:

- BU3YyaJIbHBII METOJ B KadyecTBe MpeABapUTEIbHONW CyOBEKTUBHON OLIEHKH MOXET ObITh
OCYIIECTBIIEH IO PUCYHKY THCTOTPaMMbl BBIOOPOYHOTO PACHPENENICHUS C HATOKEHHOW KPHUBOU
IUIOTHOCTH BEPOATHOCTH HOPMAaJIbHOTO paclpeiesieHus;

- TpOBEpKa HYJEBOW THUIMOTE3bl COOTBETCTBUS paCHpeleieHuld Mo KodPPUImeHTam
ACUMMETPHUH U JKCIIecca;

- MpoBepKa COOTBETCTBHUSI (OpPMBI pacmpeseneHuit mo kpurepusim Kommoroposa, Omera-
KBaJlpaT U XHU-KBaJpar.

[Mosicnenns. Kpurepuit KomMoropoBa pearupyeT Ha HaWOONBIIYIO PAa3HOCTh MEXIY
pacopeneneHusMyu, KOTopas OOBIYHO TMpOSBIAETCS BOMM3M MakcuMyma (YHKUUMU TUIOTHOCTH



24

BEPOSATHOCTH, TIOSTOMY OH IUIOXO aJanTHPOBAH JUIsl BHIBJICHHS PAa3iHudil Ha KOHIAX («XBOCTaxX»)
pacnpeneneHui.

B mpoTHBOMONOKHOCTH BBIMIENPUBEACHHOMY KpuTepHuio Kpurepuid Owmera-kBajapar
ABIsieTCsl Oosiee paBHOMEPHBIM, YUHUTHIBASL Pa3InyMsl MEXKIY paclpeieseHUs MU Ha BCEM HHTEpBaje
BBIOOPOYHBIX 3HAYCHUM, OJTHAKO OH CPAaBHUTEIILHO MEHEE HCCIICNOBAaH B IJIAHE COCTABJICHUS TAOJIHII
KPUTHUYECKHUX 3HAYCHHUH U MPEeIebHBIX alllIPOKCUMAIIMHA [Tl pa3IMuHOT0 TUIIA paclpeaesieHui.

Kpurepuit Xu-kBagpaT Takke IOCTATOYHO PABHOMEPHO YUMUTHIBAET pa3IiMuvsi Ha BCEM
JMara3oHe BBIOOPOUYHBIX 3HAYEHUH, OAHAKO TpedyeT  OOJbIIEH OCTOPOXKHOCTH TIPH CBOEM
MPUMEHEHUN K HENPEPHIBHBIM PacIpeesIeHUsIM, MMOCKOJIbKY €r0 Pe3yJIbTaThl CYIIECTBEHHO 3aBHUCST
0T 00beMa BEIOOPKU U OT pa3OUeHHs BLIOOPOYHOTO IPOCTPAHCTBA HA HHTEPBAJIBI.

B maremMaTtnyeckoll CTaTUCTUKE WHIAUKATOPOM Ul NPOBEPKU HYJIEBOM T'MIIOTE3bl, HAPALY C
JIPYTUMHU JAHHBIMH, IPUMEHAETCS ypoBeHb 3HauMMocTu P. [Ipu ycnoBuu P>0.05 HyneBas rumnores3a
MOJKET OBITh MpUHATA. B HamieMm ciydae pe3ynbTaTHbIC JAaHHBIC MOKA3BIBAIOT, YTO MO KPUTEPHUSIM
KonmoropoBa, Omera-kBazmpar U Xu-KBaApaT YPOBHM 3HAYMMOCTH P COOTBETCTBEHHO pPaBHbI —
0.2281, 0.2124, 0.5119, uro o3Ha4YaeT BO3MOXKHOCTh MPUHSTHUS HYJEBON THUIIOTE3bl O COOTBETCTBUU
9KCIIEPUMEHTAJBHBIX TaHHBIX HOPMAJIbHOMY 3aKOHY paclpeesieHusl.

YTouHeHne BHJIa 3aKOHAa pachpeneneHus. B mpakThke HAyyHOTO HCCIEIOBaHUs u
monenupoBanus P yacto Tpebyetcst Oosiee TOUHOE OMpe/IeIeHHEe 3aKOHA PacTIpeIeTICHUs] CITydalHbIX
BeIMYMH BBIOOpKH. C 3TOW IeNbl0 MPHUOETaloT K TMPOBEPKE paCHpelesieHHs Ha COOTBETCTBUE
onpeeNieHHOMY 3akoHy. Jljii yCTaHOBIEHHMS 3aKOHa CJeAyeT IIEJIKHYTb MBIIIKOH MEHIO0
«Craructuyueckre MeTo/bl», B oamnosie «Pacrpenenenust U 4acTOThD) MIETKHYTh MBIIIKOW MO KHOIKE
«U-Cornacue pacnpefeneHuin», Mocjie 4Yero Ha 3KpaHe NOSBHUTCS MOJIOKHO «PacnpeneneHus»

(puc.2.5).
BEE
=31 = IR el (62 ¥
E
COMMACKHE PACMPEAENEHWIA. dain: MIR. glaval2 i‘

Pacnpenenenus

2=3KCNOHEHUHANLHOE
3=Penea
A=-Bensynna
5=norucrHueckoe
B=3KcTpeM.2HaYEHHH
F=3pnaura
B8=norHopMancHoe

P— = — L )
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Puc. 2.5. OroOpakeHre okHa ¢ IOJOKHOM «PacnpeneneHus»

CpeacrBamu IIIICA STADIA MOXHO BBIIOJHUTH IPOBEPKY CJIEAYIOLIMX 3aKOHOB
pacnpeneneHus: HOpMaJIbHOE,  JKCIOHEHIuambHOoe, Penes,  BeliOymia,  JOTrHCTHYECKOE,
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OKCTpEMalIbHBIX 3HAYeHUi, OpjaHra, JIOTHOpMalbHOE. JTO Hambojee YacTo BCTPEYAIOUIUECs B
MPAKTHKE 3aKOHBI paclpeiesieHus1, XOTs X B MaTeMaTUYECKOM CTaTUCTHKE YKe Topa3io Ooblie.

B nuanoroBom OKHE 3aKOHOB pacHpe/iesieHHsI BRIOpaTh MyTeM MOCIIEA0BAaTeIbHON POBEPKU U
aHalM3a pacrpeneieHuii Hanboiee aJAeKBAaTHBIM BHJ paclpelesieHus ISl UCCIeayeMOoil BBIOOPKH.
[TonbGop 3akoHa pacmpeneneHuss NPOBOJUTCS IOCPEACTBOM BHU3yaJH3allMd W PACCMOTPEHHUS
CTaTHUCTUYECKUX OLEHOK. BuiyanbHOo monbupaercs Hambosee OIM3KUI 3aKOH 1O MEpE pPacCTOSHUS
[EHTPa WHTEPBAIBHBIX «CTYCTKOB) CIIyYaillHBIX BEJIIMYMH OT KPUBON TUIOTHOCTH BEPOSITHOCTH
pacnpeneneHusi. ApUOPY MOKHO MPEANOI0KUTh, YTO PaCIpeeIeHNe 3HAYCHH  paccMaTpUBAEMO
BBIOOpKH OyJleT MoaYMHATHCS 3aKoHY IlyaccoHa.

Kak npaBuio, mpoBepKy cieqyeT HadaThb ¢ HOPMaJbHOTO PACHpPEeNICHUs Ul Yero KIMKHYTh
MBIIIKON Ha KHOIIKE «HOPMAJIBHOE, TOCIIE Yero moiryduM rpaduk (puc.2.6).

o
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Puc. 2.6. I'paduix mpoBepku JaHHBIX HA COOTBETCTBUE HOPMAJIHLHOMY 3aKOHY

[—

Ha rpaduke nuHHMS oTOOpa’kaeT TeOpeTUYECKHME TMapaMeTpbl 3aKoHa HOPMAaJIbHOTO
pactnpeneneHusi.  PacnonoKeHHbIE — BEPTHKAIBHO  KPYXKOYKHM  OTOOpaXKalOT  HMHTEPBAIbHOE
pacmpeneneHne UCClIeyeMbIX HaMu (aKTUYECKUX SKCIEPUMEHTAIBHBIX (IMIMPHUUECKUX) TaHHBIX.
I'paduk 1OBOJABHO UETKO TMOKA3bIBAET COBMAJEHUE TEOPETUYECKONH (PYHKUMU C SMIUPHYECKON
bynkumer pacnpenencHus. I[Ipu  3TOM coBMajgeHWe HWMEETCS Kak 10 IEHTPAJIbHOM YacTH
TUCTOIPaMMBbI, TaK U Ha €€ «XBOCTax», TO €CTh JIeBas U MpaBas 4acTu paclpenencHus. bonee TouHo
3aKIOYEHUE JaJuM HH)KE Ha OCHOBE pe3yJbTaTOB pacyeTa CTAaTUCTHUYECKHX IapaMeTpoB
pacnpeneseHus.

Jns maneHelimero otoOpaxkeHus rpaduka Ha pabodem aucte Grl 37eKTpOHHOW TaOJHIBI B
BepxHeM OkHe «I[IOCMOTPUTE I'PA®UK) KIMKHYTHh MBIIIKONH KHONKY «OCTaBUTH», IIOCIIE YETO B
pabouem umcte «Pe3ynpTaThl» TOSBHUTCS OTOOpak€HHWE pE3yJIbTaTOB pAcyeToB IO TMPOBEPKE
COOTBETCTBUHU AKCIIEPUMEHTAJIbHBIX JAHHBIX M IapaMETPOB 3aKOHAa HOPMAJIBHOIO paclpeesICHUs

(puc.2.7).
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i STADIA 7.0/base ana Windows (C) Kynauues A.T., 1996-2007, nna DOS: 1988-1996

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

=30 = D e ) (= S

COMMACHE PACMPEOENEHMIA. Maiin: MIR. glaval2 -
FPacnpepgenenve HopmaneHoe: 12.6, 1.734
Konmoropoe=0.1353, SHaummocTe=0.2281, cten.ceob = 30
Munoteza 0: <Pacnpefengrue He OTNMYEETCA OT TROPeTHYECKOrD>
Omera-keagpar=0.07844, ZHa4mmocTe=0.2134, cten.ceob = 30
Munotesa 0 <PacnpefeneHie He 0TAMYEETCA OT TEOpeTHYECKOrD >
Brmata peTyIlbTaTOb CTATHCTHHEE CROTO SHATHTA "Dat Rez fGr1 [

i Sk
14 MyCK

[ @ MKP-Teopha 1 pewe. .. fi STADIA 7 SE AN, EN K 'Q;-J!‘. Y .@ 10;49
Puc.2.7. IlogokHo «Pe3ynbraten ¢ 0TOOpaKeHUEM OIICHOK COOTBETCTBHS JTAHHBIX 3aKOHY
HOPMAJIBHOTO pacipeiesICHUs

[Ton pyOpuxoii «Pacrpenenenue HOpMalbHOE» JaHBl [1Ba IapaMeTpa: CpeiHee BBIOOPOYHOE
3HavYeHHE (B JAHHOM Cjydae BpeMsi OOHApYKCHHsI W UCIpaBJicHUS Je(eKTa MO IMOJTHOTE JAHHBIX) -
12.6 MuH., a TaKXkKe OILIEHKA M0 OIIMOKE CpelHero BeioopouHoro — 1.734, cienyer cka3aTth - TOBOJIBHO
HEe3HAaYUTEeNIbHas OLINOKa.

B cooTBeTrcTBUU C HYJEBOW THMIIOTE30H TOT (paKkT, 4TO pacmpene’eHue 3KCIEePUMEHTAIbHBIX
MaHHBIX HE OTJIMYAeTCsl OT TEOPETHUECKOro 3aKOHAa HOPMAaJbHOIO paclpeiiesieHus JaHHBIX
MOJTBEPXKJIAETCSl OLEHKaMU 1o AByM kpurepusm — Kosnmoroposa m Owmera-kBajgpar. ConepkaHue
3TUX KPUTEPUEB MPOKOMMEHTHPOBAHO BBIIIIE.

Jlns mpoBepKM pacupeeneHns HalluX SMIUPUUYECKUX JaHHBIX HA COIVIACHE C JAPYTUM 3aKOHOM
BepHEMCS B OKHO C Toj0KHOM «Pacmpenenenne» (puc. 2.5). BwImoaHuM NpoOBEpKYy Ha corjacue
CIIEIyIOIIEMY II0 CIIMCKY B MOJAOKHE «PacnpeneneHue» 3akOHY 3KCIOHEHIUAIBHOTO paclpeesIeHus
JUIsLT Yero HY)XHO KJIMKHYTb MBIIIKOH 10 KHOIKE «2=DKCIOHEHIMAIbHOE» U TOIYYHM
COOTBETCTBYOIINI Tpaduk (puc. 2.8).
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f: STADIA 7.0/base ona Windows (C) Kynawues A.IN. — | & ﬂ
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Puc. 2.8. I'paduk npoBepkH JaHHBIX HA COOTBETCTBUE SKCIIOHEHIIUAIEHOMY 3aKOHY

ITo rpaduky BUIHO, UTO TeOpeTHYecKas JIMHUS 3aKOHA 3KCIOHEHIIMAIBHOTO pacIpeeieHUs
nepecekaeTcs TOJNBKO C OJHUM M3 CPEIHUX HMHTEPBAJOB 3HAYCHUH SMIUPUYECKUX JTaHHBIX.
Habmonaercst pe3koe pacxokJIeHUE Ha «XBOCTAaX» T'MCTOTPaMMbl. ATIPHOPH MOXHO 3aKJIIOYUTh, YTO
corJiacue B JJAHHOM CJIy4ae MaJlOBEpOSITHO.

Uro6bl oCTaBUTh Tpa@UK KIMKHEM MBIIIKOH KHOMKY «OcTaBUTb» B MOJOKHE
«IIOCMOTPUTE TPA®UK». Drtor rpaduk B HOCIEAYIOIEM IMPH HEOOXOIUMOCTH MOXKHO
0TOOpa3uTh TOCPEACTBOM KHONKH pabdodero ymcra «Gr2». OmHOBpEeMEHHO ¢ BblIauel rpaduka B
paboueM JMCTE 3IEKTPOHHOW Tabmuubl «Rez» BBIBOAATCS pe3yJbTaThl PacyeTOB CTATUCTHUECKUX
OLICHOK 110 3aKOHY O3KCIHOHEHLHUAIbHOrO pacrpezeneHus. KiukHyB MbIIKOH 1Mo KHomke «Rez»
MOJTyYHM OTOOpaKEHHE YKa3aHHBIX pe3ysbTaToB (puc. 2.9.)

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

®aiin  [padkkk=F6 KaneKynATop=F7 MpecfpasoBaHMA=FS CTATHOTMKS=FS OKHa Monole=F1

COMMACHE PACAPEOENEHWMA. Main: MIR glaval2 -
PacnpeneneHuve HopmaneHoe: 12.6, 1.734

Konmoropoe=0.1353, IHa4dmocTe=0.2281, cTen.ceof = 30
Minoteza 0. =FPacnpefenedne He OTAWMYEETCA OT TROPETHYECKOro>

Omera-keagpat™=0.07844, 3vauumocte=0.2134, cten.ceob = 30
Manoteza 0: <PacnpeaeneHve He OTAMYAEETCA OT TEOPETMYECKOrO>

COMACKE PACMIPEOENEHWMA. @abin: MIR. glaval2
Pacnpenenenve akcnoHeduwaneHoe: 12.6, 1.734

Konmoropoe=0.5145, SHauumocTe=7 .536E-12, cten.ceob = 30
Minoteza 1: <Pacnpeaenedre oTnu4aeTcA OT TROpETHHECKOrO>

Omera-keafpat™2.231, 3HavumocTe=9.218E-15, cten.ceob = 30
Mnotesza 1: <PacnpegenedHye oTNMYaeTcA OT TEOPETMYECKOrD:=

BiEmats PesiE TATOE CTATHS THHSCKOTD SHATHGa "Dt ez ACTL jGr2 ]

74 MYCK | @ MAP-Teopia v peLe. .. L. STADIA 7 se an... BN B L L W
Puc. 2.9. OkHoO ¢ copeprkaHuEM OIIEHOK IO COTJIACHIO JaHHBIX
C HKCIIOHEHUUATILHBIM paclpeieICHUEM
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[Ipu paccMoTpeHHH pe3yJbTaTOB pacyeTa IapaMeTpPOB COIJIACHUSA pacIpenlesieHUs] Halle
IPENONI0KEHUE, BHIIIOJHEHHOE 110 aHaIu3y Tpaduka, 00 OTCYTCTBHM cOTjiacus MOATBepkaaeTcs. B
COOTBETCTBUU C MPOBEPKOU IO MEPBOI TMIIOTE3€ MporpaMma Bblnajia 3akioueHue «Pacmpenenenue
OTIMYACTCI OT  TEOPETHYECKOTOo», YTO O3HAyaeT — paclpenesieHue  SMIUPUYECKHX
9KCIIEPUMEHTAJBHBIX JaHHBIX HE COOTBETCTBYET SKCIIOHEHIMAIILHOMY 3aKOHY pacIpeleleHHs], YTO
HOJTBEPKIACTCS TaKXKe 3HAYCHUAMH OLIEHOK 1Mo KpuTepusim Koamoroposa u Omera-kBaapar.

B coorBercTBUM C MpeACTaBIEHHBIM CHOCOOOM MPOBEPKU COIJIACHSl CIIEAYET BBIMOJIHUTD
IPOBEPKY MO OCTAJIBHBIM 3aKOHAM paclpeieieHusl. B mpakTH4ecKkoM OTHOLICHUH 3TO PACLIMPSET, KaK
MPaBUJIO, TPEACTABICHUE HUCCIIEIOBATENs O MOJACIUPYEMOM HH(DOPMALIMOHHOM pecypce U MPUHSTH B
JAbHEUIIIEM MPAaBUIHLHOE PEIICHUE O CTPATETHH U TAKTUKE MOJICTHPOBAHUS.

BriBoasl. [lo okoHYaHMM TIPOBEPKH IO BCEM 3aKOHAM pacHpeeseHUus CIEeAyeT MEPEerTH K
(GopMyIMpOBaHUIO BHIBOJIOB. B BBIBOJAX JIOMDKHA COJEPKAThCS KBHUHTICCEHLUS PELICHHUS TaHHOM
3aJ1auH.

Odopmiienne oryera o pabote. Ilo OkOHUAHMHM TPETYCMOTPEHHOr0 00BEMa BBITOJHEHHOM
paboThl HEOOXOAUMO TIEPEUTH K COCTABICHUIO M OPOpMIICHUIO oT4YeTa. [0 OKOHYaHMM COCTaBIICHUS
oT4eTa HEOOXOAWMO TPEIbSIBUTH €ro IMPENoAaBaTeNi0 Uil KOHTPOJS KadecTBa PELICHHS 3aJadyd U
MOJTyYEHUs 3a4eTa.

KoHTponbHbIe BONIPOCH! U 3a/1aHus

1.IlpoBecTu MpOBEPKY COrJIaCHUsl pacHpeesieHUs IKCIEPUMEHTANbHBIX JAHHBIX MO IMOJHOMY
COCTaBy 3aKOHOB pacnpezaeneHus, uMmeromuxcs B STADIA.

2. lnsg yero HeoOXoIMMa MPOBEPKA COTIACHS SKCIIEPUMEHTANBHBIX JAHHBIX B PEUICHUH 3a/1a4
MOJIETTUPOBAHUS ?

3. B kakoii mocnen0BaTeabHOCTH BBIOIHSIOTCS 3TaIlbl IPOBEPKU COrIacus?

4. Kakue mapameTpsl NPUBJIEKAIOTCS JJI aHAIN3a MPOBEPKHU coryiacusi?

5. Kakum 006pa3zoM MpoBOAUTCS aHAJIN3 IPOBEPKU COTJIACHS?
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IIpakTnueckas padora Ne 3. Pemenue 3agaun «Ouenka 3¢ppeKTUBHOCTH MOJAEPHU3ALUM
cranaaprusauuu U

3.1. KpaTkasi mnocTaHOBKA 3a1a4u

OCHOBHOW 1L€NbI0 pELICHUs 3ahaudl  SBISETCA IOJyY€HHE IPAaKTUYECKUX HaBBIKOB B
MOJICIIMPOBAHUM  TIpoliecca MPOBepkH 3((HEKTUBHOCTH (Pe3yJIbTATUBHOCTH) MEPONPUATHI 110
yiydnieHuto cranaaprusanun UT, a Taxke 3aKperuieHue TEOpPEeTUUECKUX CBEJCHHMH, IOJIYYEHHBIX B
paMKax JIEKIIMOHHOTO Kypca.

Pemenne 3agmaum  Oasupyercs Ha INPUMEHEHHMM CPEACTB CHUCTEMHOIO aHaiuu3a U
MaTeMaTHYECKOM CTaTUCTUKH. MeTOJMKa BBIMOJHEHHUS Pa0OThl COCTOMT B TOM, YTOOBI Ha OCHOBE
COOpaHHBIX CTaTHCTUYECKUX JAHHBIX  BBINOJHUTH aHaNIM3 (yHKIMOHAIBbHOro coctosHus WT
IIPOTPAaMMHBIMHU  CPEJCTBAMHU JIUAJIOTOBOM  CHCTEMBI STADIA. Ha ocHOBe pe3ysbTaToB
CPaBHUTEJIBHOI'O aHAJM3a BbIPAOATHIBAETCS  MOCJIEAYIOIME CTpaTeruss M TAKTUKA YIIy4IIEHUS
kadyectBa pabotsl UT u. kak npaBuiio, BEIOOp 3TaoHHOH (cTaHnapTHO) Mogenu MUT.

JlomycTuMm, 4TO B pe3ysbTaTe peaau3alid OpPraHU3aLUOHHO-TEXHUYECKHX MEpOIPUITUI
IpOBE/IeHA MOJEpHU3AIMS TEXHOJOTHYecKoro mpormecca oOpabotku nanHeix  UT. TpeOyercs
MIPOBEPUTHh HAJIUYHE MOJIOKUTENbHOTO dhdexta or momaepHusanuu UT. Ecnam ykazanubii sddext
Ha0Jr0/1aeTCsl, TO HEOOXOAMMO TaKKE y3HATh HACKOJIBKO YIYUIIWINCh (YHKIHOHAJIBHBIC ITApaMETPhI
NT. CpaBHeHHE ABYX BBIOOPOK IO MapameTpy IMOJTHOTHI JoKyMeHTHOW mHbopmarmu UT mpoeaém
Ha OCHOBE KPUTEpUsT MHTETrpalibHbIX pa3zinnuuii Konmoroposa-CMupHOBa.

ITo ycnoBuio pemeHus 3agadyd HEOOXOAMMO B KaueCTBE HCXOJIHBIX IAHHBIX B3ATh [BE
BBIOOPKH TIO0 KaKOMY-JIMOO OIpENeJICHHOMY IapaMeTpy, B HallleM NpuMepe 3T0 OyJeT IMOJHOTa
JTIOKyMEHTHOH wHpopManuu, o00pabdaThiBAaEMO Ha dTarax TEXHOJIOTHYECKOTO Ipolecca 00paboTKH
nanabix UT. B xaxnoil Beioopke mmeercs no 30 3nauenuid. IlepBasi BbiOOpka x1 mpoBeneHa 10
MOJICpHU3allMM, a BTOpass BbIOOpKa X2 - MOCIE€ MOJEPHHU3AIMM  TEXHOJOTMYECKOro mpolecca
o0pabotku nanHbix UT. Uncna nepBoil BHIOOPKH yKaszaHbI B TEKCTe pasznena 2.1, a yucia BEIOOpKH
x2 cnepyromue: 5,9, 5, 12, 10,6,11,9,7,8,7,9,7,6,7, 84,6, 8,5, 9, 6,10,7,9, 7,10, 9,6, 8.

3amada COCTOUT U3 OCHOBHBIX 3TAIlOB:
1. BBoa ncXOoOHBIX JaHHBIX.
2. [IpeoOpa3oBanue naHHBIX K pabouemMy BUY.
3. [IpoBepka u aHaIU3 UHTETPAIBHBIX PA3JIMUUN JBYX BHIOOPOK.
4. ®opMynupOBaHUE BHIBOJIOB.
5. CocraBiienre 1 0(hOPMIICHHE OTYETA O PEIICHUH 3aa4H.

3.2. OcHOBHBIE 3Tanbl PelIeHUs 3a1a4M

BBox McXoAHBIX JaHHBIX. BBOIMM JaHHBIE NEpBOMl M BTOPOM BHIOOPOK COOTBETCTBEHHO B
cTonOupl X1 U X2 37MeKTpOHHOU TabuuIbl, GOPMHUPYS TEM CaMbIM JBE OJAHOMMEHHBIE MEPEMEHHBIE.
BBog ocyrecTBiseTcss B COOTBETCTBHHM C PETIAMEHTOM BBOJA JAHHBIX B DJICKTPOHHYIO TaOJUILY,
paccMOTpeHHBIM paHee B pasumene 1.2. B pesynapraTe BBOJA MOIYyYMM HAOOp 4YHCENT TIO JBYM
nepeMeHHbIM X1 u x2 (puc.3.1).
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@ STADIA 7.0/base nna Windows (C) Kynawues A.T., 1996-2007, ona DOS: 1988-1996

©aFn  MpadkkH=FE  Kanbkynatop=F7 [peobpasosaHMa=F5 CTaTtWcTka=FS OkHa  Monowe=F1

EIEIHEEEEIE | BcexX=5, x2=30 |
=1 =2 =3 =4 =5 =h =7 =8 =9 =10 =11 =12 =13 -
a8 12 a
a 15 7 _I
10 12 =]
11 14 7
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13 13 7
14 11 [
15 14 7
16 13 g
17 10 4
18 15 13
19 13 8
20 11 s
21 12 ]
22 10 13
23 12 10
24 13 7
25 12 E]
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27 11 10
28 13 a
29 16 [
30 13 8
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2 = MYCK (X, STADIA 7 OO MAP-TeopHa 1 pewe. .

Puc.3.1. BBO,I[ JTAHHBIX 10 IEPEMEHHBIM X1 1 X2

Jns mponoyKeHHsl pelieHds 3aJadd HeoOXOIMMO JaHHbIe IO MEPEeMEHHBIM IPUBECTH K
HeoOxoauMoMy paboueMy BHUIY.

[IpeobpazoBanue qaHHBIX K pabouemy Buay. C IeNbIO MPOBEAEHUS CTATHCTHYECKOW 00padOTKH
WCXOJ/IHbIE JAaHHbIE 10 KaXJ0W BBIOOpKE MOCieNoBaTeIbHO MpeodpasyeM B GopMmy rucrorpamm. Jns
3TOr0 HEOOXOAMMO KIMKHYTh MBIMIKOW MeHIo «CTaTHCTHKa», 3aTeM B MOA0KHE «CTaTHCTHYECKHE
MeTonbl» B none «llapamerpudeckne TECTh» KIMKHYTHh KHOMKY «I HCTOrpaMMa/HOPMAIBHOCTE (CM.
pazmen 2.2). IlosBUTCS MOJOKHO «AHANIW3 MEPEMEHHOW», B JIEBOM II0JIE KOTOPOTO OTOOpaKEHBI
nepemenHsie x1 u x2 (puc.3.2).

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

Daiin  [padvkn=F6  KanskynaTop=F7 [Npeofpasosanta=Fe  CratkcTiea—=FS  Okna  Nomowes=F1

=[]

12bfd7-1.1xt El

FACTOrPAMBMMA, 11 TECT HOPRMANBHOCTH. @ain: MR Glava 13

AHa Mz ne peMe HHOH

Bl AHaMHE NepeMeHHOR O MP-Teopns 1 pewe.. En g & aT AT L. & 17:50

ase An...

Puc.3. 2 HO,I[OKHO «AHanu3 nepeMeHHOI» ¢ 0T06pa)KeHI/ICM x1 u x2
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Teneppr HEOOXOAUMO TOCIIENOBATENBHO MOJIYYUTh TUCTOTPAMMBI MO NepeMeHHbIM. KIHMKHYTh
MepeMEeHHYI0 X1, 3aTeM KJIMKHYTh MPaBYy CTPEIKY, IPU MOSBICHUM mnepemMeHHou x1 B mose «Jlis
aHaIN3a» KIUKHYTb  KHONKY «YTBepauTb». Ilocie 3TOro Ha 53KpaHe MOSBUTCS TOJOKHO
«'ucrorpaMmay, WACHTHYHOE ONHUCAaHHOMY paHee (pasgen 2.2.). HeoOxogmmo B TMOJOKHE
«I'ucrorpaMMay KIMKHYTh KHOIIKY «YTBEpAMTH» U MOSBUTCS OTOOpa)KEHUE Pe3yJIbTAaTOB pacdera 1o
x1 u mogokHo «Confirmy», B koTopoM Ha Bompoc «CoXpaHUTh TUCTOTPAMMYy B MAaTpHIIE JTaHHBIX?)
ClIeZlyeT KIMKHYTh KHONIKY «YTBepIuTh». B pesynbrate 0TOOpa3uTCs THCTOrpaMMa Mo IMepeMeHHON
x1, panee yxe HaMH MMOTy4YeHHOH (cM. puc. 1.4).

Janee 1 mosydeHUs] JaHHBIX 1O MEPEMEHHOM X2 HE00XOAWMO TMOBTOPUTH BBINOJIHEHHBIE
paHee mpoueaypbl ¢ JaHHBIMU MO nepeMeHHo# X2. Ilpu ycroBuu moslydeHus NaHHBIX MO0 00euM
NePEMEHHBIM MOXKHO BBITIOJHUTH BU3YaJbHYIO MTPOBEPKY AP(PEKTUBHOCTH ITyTEM COIIOCTABICHHS JBYX
ructorpamM. Ecin y mepemenHoi x1 MUHUManbHOE 3HaYeHUE AedeKTa Mo MOJTHOTE HauuHAeTCs ¢ 9
MUHYT (JIEBBIM «XBOCT» TMCTOI'PAMMBbI), TO y NEPEMEHHOM X2 3TOT NapaMeTp MEHblIe — 4 MUHYTHI.
[TonobHoe ycioBue HaOMIONAETCS W IO MpPaBbIM «XBOCTaM» T'HCTOIPaMM, COOTBETCTBEHHO Y
nepeMeHHOl x1 MakcuManbHOE 3HayeHHe naedexkra paBHO 16 MuHyTaM npoTuB 12 MHUHYT Yy
nepeMeHHOM X2. OtTcroja MOXKHO ClIeJlaTh MPEIBapUTEIbHOE 3aKJIIOYEHHUE, YTO B pe3yJibTaTe
MOJCPHHU3AIMN KayecTBO  TEXHOJOTHMYECKOro Imporecca o0paboTku npaHHbIXx WT  yiydmmiocs.
[TonTBepkaeHNMEM HalleMy 3aKJIIOYEHHIO MOTYT CIY>KUTh TAaK)Ke MOJyYEHHBIE B pe3ysibTaTe pacyeToB
3HaueHus kpurepueB Konmoroposa, Omera-kBajgpar U Xu-KBajapar, - y NEpEMEHHON X2 yKa3aHHbIE
3HAYEHHUs MEHbBIIIE, YEM Y IEpEMEHHOM X 1.

BwMmecTte ¢ Tem a7 6oiiee JOCTOBEPHOTO 3aKIIOUEHHSI HEOOXOAMMO MPUBJIEYb K CPABHUTEIIEHOMY
aHaNM3y W JApyrue Oosnee HWH(OPMATHUBHBIE CTATUCTUYECKHE OLEHKU. [l 3Toro HeoO0Xoaumo
IOJIyYNUTh OLICHKHM OINUCATENIbHOM CTAaTUCTUKHU IO KaXKJ10i MEpEMEHHON B COOTBETCTBUHU C MOPSAIAKOM,
paccMoTpeHHbiM B pazzene 11.2 (cm.puc. 1.1-1.8).B pesynbpTaTe pacdyeToB MOIYyYUM  OICHKH
onMcareiabHOM cTaTUCTUKM (puc.3.3). Jlazee HeE0OXOAMMO  BBIIIOJIHUTH IIPOBEPKY M AaHAIU3
MHTETpaJIbHBIX Pa3IMYuil IByX BHIOOPOK.

[TpoBepka M aHanIM3 MHTETPANbHBIX PA3IW4YMi OBYX BbIOOpOK. Jlisl modydeHus pe3yibTaToB
HeoOxoauMo yepe3 MeHio «Ctatuctuka» B nonie «HemapameTpuyeckue TeCTb» IIENKHYTh MBIIIKON
no oniuu «IIpou3BONBHBIX anbTepHATHBY. B MOsIBUBIIEMCSI TOJIe «AHAIN3 TIEPEMEHHBIX» BHIOPATH
nepeMeHHble X1 U X2, Ans 4Yero mepeciath MX B MPaBO€ MOJIMNOJE U 3aTEM UIEIKHYTh MBIIIKOW MO
ONIMU «YTBEPAUTHY», B PE3yJIbTaT€ YEro IOJYYUM JOINOJIHUTENBHBIE pPE3YyJbTaThl PACUETOB IIO
kputeputo Kommoroposa-CmupHosa (puc. 3.4).
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L. STADIA 7.0/base nna Windows (C) Kynamuer A.Tl., 1996-2007, ona DOS: 1988-1996

Dafin  Mpadvkk=FG HKanekynatop=F7 [peoBpasoeaHka=F8 CTaTHcTHka=F2 OkrkHa Monowe=F1

=l ¥ G | S

12bfd7 xt
OMMCATENBEHAR CTATUCTWEA, @ain: MIR. Glava. 13
MepemenHaa  Pazmep <---OWanazod-->= CpegHee---Owwbka Oucnepc CT.otkn Cymma

#1 a0 9 16 126 03166 3007 1.734 378
Mepemennaa Megwana <--Keaptwaw-> OoeMHTCp. <-OoeMutOucn-> Ow. CTOTKN

#1 128 11 14 06395 1907 5434 0627
MepemeHHaa ACHMMETR. IHAYMM JKCUBCC  3HAYMM

1 01114 03917 2549 03565
ONMUCATENEHAR CTATHUCTHEA. Dain: MIR.Glava. 13
MepemenHan  Pazmep <---OWanazod--> CpegHee---Owwbka Oucnepc CT.otkn Cymma

*2 a0 4 12 7BB7 03534 3747 1.936 230
Mepemennad Meguana <--Keaptwaw-> OoeMHTCp. <-OoeMutOucn-> Cw. CTOTKN

*2 7.5 <1 9 07138 2377 B772 086999
MepemeHHan ACUMMETD. SHaYMM 3KCUECC  SHEYMM

®2 01923 03175 2429 02951

L

o 2]
Brmats pesyin TaToE CTATH THHUECKOTD QHATIH3A -\R.ez Aol foe /

N B &)

®afin Mpadvkn=F& Kanekynatop=F7 [peofpazosanma=F8 CratmcTika=F? OkHa  Monowe=F1

=8| | ¥|B|G (B

12bfd7
ONMUCATENBEHAR CTATUCTHEA. Dain: MIR. Glava. 13
MepemenHana Pasmep <---Ouanasod--> CpegHee--Owwubika Oucnepc Crotkn Cymma
#1 a0 9 16 126 03166 3007 1.734 374
MepemenHan MefuaHa <--Keaptvnu-> JoeWHTCH. <-OoeMHTOWcn-> Ow. CTOTKN
1 125 11 14 06395 1907 5434 0627
MepemeHHaa ACHMMETR. 3HAYMM JKCUECC  3HAYMM
®1 01114 03217 2549 03565
OMUCATENBHAR CTATUCTUEA. Dain: MIR. Glava. 13
MepemenHaa Pazmep <---OWanazod--> CpegHee---Owwbka Oucnepc CT.otkn Cymma
®2 a0 4 12 7.BB7 03534 3747 1.936 230
Mepemennan Meguana <-Keaptwnu-> JoeMWutCp. <-OoeMutducn-> Ow. CtOTkN
*2 7.8 51 9 07139 2377 6772 06992
MepemMeHHaA ACHMMETR. SHAEYMM JKCUBCC  SHAYMM
®2 01923 03175 2429 02931 |

KPMTEPMIA KONMOrOPOBA-CMMPHOBA, dain: MIR. Glava. 13

Mepemernele: x1, x2
CrupHoe=0.8333, SvauumocTe=1.792E-9, cTen.ceoh = 30,30
Manotesa 1: <EcTb MHTErpankHele paznuyuna mexgy soilfopramu=

Brmata peTyIlbTaTOb CTATHCTHHEE CROTO SHATHTA "Dat Rz Al f512 [
_—

n.. | oy ARG, N il &
Puc. 3.4. OroOpaxkeHre JONOTHUTEIBHBIX PACUETOB [0 KPUTEPHUIO
Kommoroposa-CmupHoBa

B coorBerctBuu ¢ kpurepueMm Konmoropoa-CMupHOBa 1O apaMeTpy «rumoresa 1» mporpamma
BbIJJaJIa 3aKJIIOYCHHE O TOM, 4TO «ECTh WHTErpajbHBIC pPa3IHudsi MEXKIy BBIOOPKAMH», TO €CTh
MOJTBEPIKIACTCS TAKXKE HAIIe MPEAINOOKEHHE, BEIIBUHYTOE B PE3yJIbTaTe BU3YaJbHOI'O CPABHEHUS
TUCTOTpaMM JBYX BBIOOpDOK. Bmectre ¢ TemM HeoOxoaummo 3HaATh A(()EKTHBHOCTH MOICPHH3AIUN
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TexHonmoruu o0paboTku AaHHeIXx UT B uncinenHom m3mepenuu. s 3Toro oOpaTtumcsi K OIEHKaM
onucaTeIbHON CTaTUCTHKHU, B YACTHOCTH, 3HaueHHI0 «CpenHee BHIOOPOYHOE», TO €CTh CPEAHEE BpeMs
oOHapy>KeHUsI M WUCHpaBieHUs AedeKkra Mo TMONHOTEe [aHHBIX B MHHYTax 0 MOJEPHU3ALUU
(mepemennas x1) u mocne moaepHu3anuu (mepeMmennas x2). Ecam y mepemennoit x1 310 3HaYeHUE
cocTaBisieT 12.6 MUHYTBI, TO y IEPEMEHHOMN X2 — 7.667 MuHyT. ComnocTaBlIeHHE 3TUX JBYX 3HAUCHUH
MOKA3bIBAET, YTO CpeIHEe BpeMsi OOHApPYKEHUS U KOppeKUuH naedekTa Mo MOITHOTE JaHHBIX B
texHonoruu UT cymecTBeHHO COKpaTUioch, To ecTh Ha 40%.

®opmynupoBanue BbIBOJOB. HeobxomuMo  cpopmMynupoBaTh BBIBOJIBI B COOTBETCTBHM C
OCHOBHBIMH JTamamu peunieHus 3anaun. OcoOoe BHMMaHuE OOpaTUTh Ha MOCJIEIOBATEIBHOCTH B
NPUMEHEHUHU CPEJCTB CPAaBHUTEIBHOIO aHAIIN3A.

CocraBnenue u opopmienue ordera. [locne okoHYaHUS MOTHOTO 00BEMa BBIMOJHEHHBIX PaboT
COCTaBUTh U OPOPMUTH OTUET O PEIICHUH 3aJ]a4uM. 3aTeM MPOBECTH KOHTPOJIb KaUyeCTBA BHIMOJTHEHHBIX
pabot. Ilpu ycrnoBuM BBISBICHHBIX A€()EKTOB HCIPABUTh WX M IMPEIBSIBUTH IPEIOAABATENIO JUIS
3ayeTa.

KonTponbHble paboThl 1 3a1aHus

1. Ins gero HeoOxommuMa orieHKa 3P EeKTUBHOCTH MOJIEPHU3AINH KayecTBa TeXHOIoruu UT?

2. B kakoii nmocieaoBaTensHOCTH BBITIOTHSIIOTCS ATAIbBI OLeHKH 3 (HEKTHBHOCTH?

3. Kakue cpeactBa npuBiekaroTcs s orieHKH 3¢ pexTuBHOCTH?

4.B kaxo¥i IOCJIeJ0BATEIbHOCTH BBIITOTHSAIOTCS 3TAlbl OLEHKH 3()(HEeKTUBHOCTHU?

5. Kakue mapameTpsl MPUMEHSIOTCS JAJII CPABHUTEILHOTO aHaJIu3a MpH oreHKe A (HEeKTUBHOCTH?
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IpakTnyeckas padbora Ne 4. Pemenue 3agaun «PacnozHaBanue CBOCTB B YNIPaBJIeHUH
cranaaprusanuein  UT»

4.1. KpaTkasi NoOCTaHOBKA 3a1a4u

OCHOBHOM 1eNbIO pEeUICHUsI 3a/1a4U SIBJISIETCS MOJyYeHHE MPAKTUUECKUX HABBIKOB B BBISBICHUU
cBoiicTB ¢yHkuuoHupoanuss UT B xone MOAETMpOBaHMS M SKCIEPUMEHTAIBHOTO HCCIIEIOBAHUS
cragpaptuzauun UT, a Taxke 3akperuieHHe TEOPETHUECKUX CBEICHHM, IMOJYyYeHHBIX B paMKax
JEKIIMOHHOT'O Kypca.

MetonoM wucclieIoBaHUSL SABJISIETCA KJIACTEPHBIM aHallM3, pealM3yeMbld B Halled 3aaade
cpencTBaMu nporpammel kiactep-ananusa [ITICA STADIA.

B »skcnepumeHTtanbHbiXx uccienoBaHusasx WT ¢ menbl0o KOPpEKTHOCTH — pEUICHUs 3ajad
MOJCIIMPOBAHMs Tepell HUCCIeAoBaTeIeM BCEr/la BO3HUKACT 3ajava BBISIBICHHUSI  CBOMCTB
MoJiepyemMoro nHdopmanoHHoro pecypca. Ciieyer OTMETUTD, UTO JII000€ HayYyHOE HMCCIeI0BaHue,
B TOM YHCJE€ W MPOIECC MOJCIMPOBAHUS, HEBO3MOXHO BBINOJHUTH O€3 PAaCHNO3HABAHUS CBOWCTB
uzydaemoro oObekta. Ha OCHOBe  IO3HAaHHBIX CBOMCTB CTPOUTCS padoTa MO MCCIEIOBAHHUIO,
NPOCKTHPOBAHUIO, TOCTPOCHUIO M OKciutyaTauuu kak WT B memom, Tak M HX OTHENbHBIX
KOMIOHEHTOB. CJI0)KHOCTh PAaclo3HAaBaHUSI CBOMCTB 3aKIIOYAaeTCs B TOM, YTOOBI B KOHKPETHBIX
yCIOBHUAX BbIOpaTh 3((EKTUBHBIA HHAMKATOP. DTOT MHIUKATOP JOJDKEH 00JIaAaTh CIOCOOHOCTHIO
OoTOOpakeHHUsT HanboJiee TOJHOTO cocTaBa CBOMCTB (pyHKImoHupoBanus WUT, ¢ ogHON CTOpOHBI, U
BO3MOXXHOCTH KOPPEKTHOTO paclio3HaBaHMs COCTaBa CyIIecTBEHHBIX cBoiicTB UT Takum crocoOom,
KOTOpBI He TpeOoBan Obl MPUBICYEHHS] CPABHUTEIHLHO OOBEMHBIX PECYpCOB B paclO3HABaHHH.
OueBUIHO TO, YTO MOJOO0HAS MPOTHBOPEUNBOCTH YCIOXKHAET PEIICHUE 3a/1aUH.

B nannoii 3amadye HambOosee S(pPEKTUBHBIM HHAMKATOPOM CBOWCTB (yHKIMoHMpoBaHus WT
SBIISICTCS CTATHUCTUYECKas CTpykTypa aedekroB ¢ynkiuonuposanus WUT. COop u peructparus
nedeKTOB MOXKET BBIIOJHATBCA MO pa3iuuHbiM KoMmroHeHTam WT, Hampumep, mo »sTamam
TEXHOJIOTHYECKOT0 mporiecca 0opabotku ganueix UT. Anpuopu nonoOHas BEIOOpKa 1e(hEeKTOB UMEET
COBOKYITHOCTb CBOMCTB, TO €CTh IO CYIIECTBY SIBJISIETCS HEOHOPOAHOM. Y CTPAaHUTh HEOJHOPOJAHOCTbD,
3HAYHT BBISIBUTH COCTaB CBOMCTB, KOTOPBIMH 00Ja/1aeT UCCIIEAYEMBbIN TEXHOJIOTMUYECKH Mpo1iecc.

OaHUM U3 METOJOB pellleHUsl MOJOOHBIX 3a/ay SIBISETCA KilacCHU(PHUKAIUSA JaHHBIX BBIOOPKU U
BBISIBIICHHE  W/WIM YTOYHEHHE CYIIECTBEHHBIX CBOWCTB, Xapakrepusymoommux TexHomoruo HWT.
Paznenenne ngaHHBIX Ha Kiacchl NMPOM3BOAUTCA IO OCHOBAHHUIO JENIEHUS, KOTOPOE MOXET OBITh
OpEeJCTaBICHO  Mepod Onm3ocTH (YyHalIEHHOCTH)  KaXJOTO COOBITHS, Hampumep, Aedekra.
OcHOBaHMEM JCIICHHsI MOXKET OBbITh 3HaueHHe (HAOOp 3HAYEHMI) COOBITHS, OTOOpakaeMoro Io
BPEMEHHOM, CTOMMOCTHOM U APYT'UM ILIKaJIaM U3MEPEHUSI.

B namiem cinydae gaHHBIC BBHIOOPKH TIPEACTABILIIOT coO0d Habop nedexToB oOpabOTKH
nokyMeHTOB. Kaxnwlii nedekr mpeactaBieH BpEMEHEM U CTOMMOCTBIO — €ro OOHapyXeHHs W
ucHpaBiieHus. 3ajada 3aKJI0YaeTcsl B TOM, YTOOBI MO JBYM MEPEMEHHBIM - BPEMEHH U CTOMMOCTHU
NPOBECTU pasliesieHue Ae(eKTOB Ha KJIacChl M BBIABUTH HA 3TOM OCHOBE CYIECTBEHHBIE CBOMCTBA
CTATUCTUYECKON CTPYKTYphl Je(deKTOB 00pabOTKHM JOKyMeHTOB. Kiaccudukamus (TpynmupoBKa)
JAHHBIX BBIOOPKM OyJEeT BBHINOJHEHA B PEIICHUM JaHHOM 3aJaud 1O KPUTEPUI0 «Mepa OJnM30CcTH
(paccrosiHus)» ¢ mpumMeHeHueM cpencts kinactepHoro ananmsa [IIICA STADIA. B pemenun 3ama4
KJIaCTEepU3aLMU MUMEETCSI HECKOJBKO «Mep Onm3octu» [2], B Haiel 3ajgaue Hambosiee MpUEeMIIEMbIM
MPEJICTABISIETCS «IBKIUAOBO PACCTOSIHUEY.

Pemenne 3amaun BBIOTHUM C TPHUBICYEHUEM JAHHBIX BBIOOPKH AE€(EKTOB MO IBYM
MEPEMEHHBIM Ka)KJ1asi U3 KOTOPBHIX cocTouT u3 20 umcen. HuxkeykazaHHble mepeMeHHble X1 u X2
O0TOOpa)KalOT COOTBETCTBEHHO BpPEMs M CTOMMOCTh OOHApYXKEHHMsS W HCIpaBICHHUS Ie(PEKTOB B
MHUHYTax U KOTEHKax.
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 3a1auu BBIOIHAETCS 1O CIIETYOIIMM OCHOBHBIM 3TallaM:
BBoJ 1aHHBIX CTATUCTUYECKOMN CTPYKTYPHI AEPEKTOB.
BrinonHenue KIacTepHOro aHajan3a CTaTUCTUYECKOH CTPYKTYpHI A1e(PEeKTOB.
AHanu3 pe3yabTaToB KJIaCTepU3alUU.
@®opMyIMpOBAaHUE BBIBOJOB 10 pe3ybTaTaM PELICHUs 3aaun
CocraBnenue u opopmiieHHE OTYETa [0 PEHICHUIO 3a/1a4H.

Nk v =

4.2. OcHOBHBIE ITaNbl PelICHUs 3a1a4H

BBox naHHBIX cTatucTHueckoi cTpykTypsl aedexroB. Ilocme 3arpysku IIIICA STADIA
MOCPEJICTBOM KJIaBUATYPhl BBOJAWM JAaHHBIC B DJICKTPOHHYIO TaOIuUIly. 3HAUCHHS KaXKI0M MepeMEeHHON
BBOJIATCSL B COOTBETCTBYIOIIME CTONONBI X1 M X2 »nekTpoHHO# Tabmuisl. HeoOxoaumo obecrieunTh
TOYHO TaKyl JK€ ITOCJIEJI0BATEIbHOCTh JTaHHBIX, B KaKOW OHHM JaHbl B pasneine 4.1. Eciu Oynmer
HapyIIeHA MOCIIEI0BATEIFHOCTD, TO ATO MOBJICUET HEKOPPEKTHOE PEIICHUE 3a7aud KIacTep-aHalInu3a.
JlaHHBIC B 2JIGKTPOHHOM TabJIUIIE JOKHBI UMETh clieaytontui Bus (puc. 4.1).

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

dafin Mpadvkk=F5 HKanekynatop=F7 [MMpeobpazoeanka=F8 CTratkcTika=F2 OkHa  Monowe=F1

EEEE R = E D | BcexX=2, x2=20
Maunnie: MIR.Glava14 - .
=1 =2 =3 =4 =5 =6 =7 =8 =9 =10 =11 =12 =13 -
1 3 35 [
2 1z 290
E 2460 30115
4 4 45
5 13 320
b 2952 38100
7 =3 70
8 14 340
9 3444 42100
i0 3 33
11 12 290
1z 2450 30110
13 4 153
14 13 3zo
15 2952 37200
lb 2 26
17 1z 250
ig 3440 42100
19 2 28
20 12 SNEEE
21
22
23
24
25
26
27
28
29
L)
31
32
33 -
EX)
. ;l_‘

SAFTAITEH ML FEO0DE TEKVILETD ORHa w

| @ MP-Teopua u pewe. .. [, STADIA 7.0/base an... EN B @ Ly L L e 13:00
-

Puc. 4.1. OTtoOpaxkeHne NaHHBIX EPEMEHHBIX X1 1 X2

BrITosTHEHNE KJTACTEPHOTO aHAIM3a CTATUCTHYECKON CTPYKTYphl AedekToB. Kimaccudukarus
CTAaTHCTUYECKOUN CTPYKTYPHI ACPEKTOB MPOBOIUTCS B CIEAYIOLICH MOCIEI0BATEIIEHOCTH.

KiukayTh MeHIO «CTaTHCTHKAY», 3aTeM B OTKPBIBIIEMCS MOAOKHE «CTaTHCTHYECKHUE METOIBD» B
noamnonie «MHOTOMEpHBIE METOIbl» KIMKHYTh KHOMNKY «Q-kinactepubiity. [locrme dvero mosBUTCS
nogokHo «Vcxomubie nannupie» (puc.4.2).
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{C. STADIA 7.0/base ana Windows (C) Kynawues A.I., 1996-2007, ana DOS: 1988-1996

daiin  paduick=Fa Kanekynatop=F7 MMpeobpazogaHka=FE3 CratkcTka=F9 OkHa  [Momowe=F1
EEIEEEEE

e
KNACTEPHBIM AHAMMZ. ®ain: MIR. Glavald

N

] . nycK @] MKP-TEOpHA M pELLE. .. [FE, STADIA 7.0/base an...

Puc.4.2. Orobpaxenue nmogokna «VIcXomaHbIe TaHHBIC»

Jlariee B MEHIO «UCXOIHBIE JAHHBIE» HYKHO KIUKHYTh KJIaBUINY « 1= MepeMeHHbIe 00BEKThI». B
MOSIBUBIIEMCS MeHI0O «MeTpuka BBIYHCICHHsS paccTosHui» (puc.4.3). HyXHO KIMKHYTh KHOIIKY
«1=DBKIUI» TOCTE Yero NosiBUTCS MOAOKHO «O0benuustomasy (puc.4.4).



£ STADIA 7.0/base gna Windows (C) Kynamues A.T1., 1996-2007, nna DOS: 1988-1996

$ain  Mpaduen=F& KanekynAaTop=F7 MpeofpazoeaHMA=FS CTaTHcTHKa=FY OkHa MomMowe=F1

EEIEREIEE |
e — |

KNACTEPHBIM AHANKZ. dain: MIR. Glavald

E KLTLLW

‘s MMYCK Y MAP-Teopna v pewe. .. (. STADIA 7.0fbase an...

Puc.4.3. Otobpakenue nogokHa «MeTprka BEIYUCICHUS PACCTOSHUN

i, STADIA 7.0/base ona Windows (C) Kynamues A.T., 1996-2007, ana DOS: 1988-1996
dafin  Fpaduekn=F& HKanekynaTop=F7 MpeobpasoeanmA=F3 CratmcTrka=F? Okna  Momowe=F1
EEIEEEEE

PeaynbTaThbl

FNACTEPHBIF AHATNME. Main: MIR. Glavald

X

LD

1=6AHXaHLIErD cocena
2=nanLHEro cocena
3=rpynnoeoro cocena

=]
1 oz
’gemﬂe TMCIID TTABHEL GAKTOROE LA EPAlieHIT m Fez

15 MYCK O§ MIP-Teopra v pewe. .. [t STADIA 7.0/base an...

Puc.4.4. Oro6paxenue nogokna «OObeaUHSIIONIAH

B ciyyae HEOOXOAMMOCTH THOKOW CTpaTeruy KJIacTepPU3alMU B 3TOM K€ MEHIO HEOOXOIUMO
MpEeABAPUTEIHHO YCTAaHOBUTH (OCTaBUTH) K03 dunneHt Beta= - 0.25.  TlockonbKy B Hamei 3amaue
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anpuopu HEU3BECTHO KOJUUYECTBO KJIACTEPOB, 33Jaua UMEHHO M 3aK/IIOYAETCs B UX OINpPEJEIICHUH, TO
YHCIIO KJIACTEPOB B JJAHHOM MEHIO HE yKasbIBaercs. B cybmone «Hucno kmactepoB» HyXHO mudpy,
eclii OHa uMeercs, 3aMeHuTh Ha 1ugpy 0. 3arem B MeHI0O «OOBeAMHAIONIAS» HYXKHO KIMKHYTh
KHOIIKY «|=0mmkaiiniero cocemay, mocie 4ero Ha skpaHe nosButcs noamnone «Confirm» ¢ Bompocom
«Boraate Tabauiy paccrostHui?» (puc.4.5).

{C. STADIA 7.0/base ana Windows (C) Kynawues A.IN., 1996-2007, 1 -|= ﬂ

= = R = Y =

KNACTEPHBIA AHATIMZ. ®ain: MIR. Glavald
Seknua+Enuscocen

LD x|

\?‘J Boinare Tabauny paccToAaHuA?

[ — 3 = - -
4 MYCK O MWP-Teopka 1 peuwe. ., [ft STADIA 7.0/base an... W Corfirm EN B ’<_’,.r, L Lx @@ 14:05

Puc.4.5. Oro6paxenne noamonst «Confirmy»

B nmoanone «Confirmy» He00X0quMO KIMKHYTh KHOTIKY «Y €Sy, TIOCJie uero OyJeT BelaH rpaduk,
OTPaXKAIOIIUNA Pe3yJIbTaThl KJIACTepU3AIlUU CTaTUCTUYECKON CTPYKTYpHI nedexton (puc. 4.6). I'padux
B BHUJC JEHAPOTPaAMMBI OTpakaeT OOBEIMHEHUE KJIACTEpPOB, B HAIEM Ccllydae Tpymm Ac(eKTOB,
00Jafaomux OJHOPOIHBIMU cBoMcTBaMU. [1o ropH3oHTaIbHON OCH yKa3zaHbl MOPSAKOBBIE HOMEpa
nedeKTOB, KOTOPhIE OHH TOJYYWIH TIPU BBOJIE, - 3TO HOMEpPA CTPOK AJICKTPOHHOU Tabnuibl (puc.4.1).
[To BepTHUKaIBHOW OCH yKa3aHbI 3HAYCHUS PACCTOSIHUN MEXIY e(peKTaMu B COOTBETCTBHH CO IIKAJION
paccTosiHUN. 3HaYSHUs PACCTOSIHUN BBIYUCIISIOTCS TIOCPEACTBOM IPOTPAMMBI KIIACTEP-aHATH3a.



f. STADIA 7.0/base gna Windows (C) Kynawues A.M.. 1996-2007, ana DOS: 1988-1996 - ﬁllﬂ

(T I et e s e e e ol [ 1O CMOTPHTE IT'PADMK kHa  Monows=F1
El=IEYEED =]
IS EAEE B p—

e naporpamma ﬂ

3 12 A 15 9 1R ? 4 13 1 in 1A 19 A 5 14 17 2 11 2n

| \Dat [Rez jorl {

4.6. I'pacduk (neHaporpamma) pe3yabTaTOB KIacTepH3alu Je(EeKTOB

B mnogokae «[IOCMOTPUTE TI'PA®UK» HE0OXOOMMO KIUKHYTH KHONKY «OcTaBUTB». B
COCTaB PE3yJIbTAaTOB KJacTep-aHallM3a BXOAMUT TAKXKE U pPe3ysbTaThl pacdyeToB B BHIE «TaOmuiibl

pacctosiHui» (puc. 4.7).
Ha stom e skpane, Hmke «TaOnuisl pacctosHui» 1oj pyOpukon «Kimactepsl» yka3bIBaeTCs

CIIUCOK OOBEKTOB, B HAIlIEM CIy4ae 3T0 HoMepa nedekToB (puc.4.8).

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

Mafin  Mpaduci=F6  Kane =F7 Mpeofpasosanma=F8  CraticTiea=F9  Okha  MNomows=F1

KMNACTEPHBIA AHATIME. @ain: MIR Glavald -
Bernug+BEnux. coceg

Tabnuua paccToAHWR
M@ @ @ &\ @@ @ O
2y 2552
3) 3.018E4 2.993E4
4y 1005 2451 3.017E4
5) 2852 3002 299E4 2751
B) 3.818E4 3.792E4 B0O00 3.817E4 3.782E4
1 3506 2201 3.015E4 2502 2501 3.814E4
8) 3052 5004 2988E4 2952 2002 3.787E4 2701
9) 4.221E4 4.195E4 1.203E4 4.22E4 4.192E4 4030 4.217E4 4.19E4
101 2 257.2 3.018E4 1204 2872 J.818E4 3I7.05 307.2 4.221E4

(111 2552 0 2.993E4 2451 30,02 3.792E4 2201 5004 4.195E4
257 .2
(120 3.017E4 2.992E4 11.18 3.016E4 2.939E4 8006 3.014E4 2.937E4 1.203E4
3.015E4 2.992E4
(13) 2002 2351 3.016E4 10 2652 3.6816E4 1503 25852 4.219E4
2202 2351 3.015E4
(1417 2852 30,02 299E4 2751 0 3789E4 2501 2002 4192E4
287.2 30.02 2.989E4 2652
(151 3.728E4 3.703E4 7102 3 727E4 3.7E4 900 3.725E4 3.693E4 4925
3.7268E4 3.70SE4 7103 3.726E4 37E4
(161 9055 2642 3.019E4 191 2942 3.819E4 441 3142 4221E4
7071 2642 3.018E4 2907 2942 3729E4
(171 2152 40 2.997E4 2052 7001 3.796E4 1801 S0.02 4.199E4
217.2 40 2996E4 1952 7001 3707E4 2242
(180 4 221E4 4.195E4 1.203E4 4.22E4 4.192E4 4030 4.217E4  4.19E4 4
4.221E4 4.195E4 1.203E4 4.219E4 4.192E4 4924 4. 221E4 4.193E4
(197 7071 2622 3.019E4 1712 2922 3819E4 4211 3122 4.221E4

5099 2622 3.018E4 27.07 2922 3.720E4 2 2222 43221E4
(200 2452 10 2.994E4 2351 4001 3.793E4 2101 6003 4.196E4

247 2 10 2993E4 2251 40.01 3704E4 2542 30 4.196E4 =
L] 3
|_ “Dat jRez A0l [

Ol MAP-Teopa 1 pewe. .. F. STADIA 7.0/base an...

Puc.14.7. Otobpaxenue « TaGauIsl pacCcTOsTHUI KIacTep-aHanu3a 1e(eKToB
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. STADIA 7.0/base ana Windows (C) Kynawues A.T., 1996-2007, ana DOS: 1988-1996

Mmaiin  Fpadvkn=Ft KanekynaTop=F7 [peobpazoeaHHA=FE CTaTHcTHka=F9 OkHa [MNomowes=F1

EEREEIEAEEE

Knactepe: ﬂ
[ENWCoK DBEEKTOE) - PAcCTOAHKE
11,21 =0
11,2

(145 >0
145
(10,13 > 2
10,1

(19,16) > 2
19,16

(18,9) > 4
16,0

(19,10,1 18) --> 5099
19,10,1,16
(13,41 > 10
134

(20,11,2) > 10

20,112 L
(19,13,4,10,1 16) --= 10.05

1913410116

(123)-=11.18

12,3

(19.7,13.4,10,1,16) --> 15.03

197134101 16

(14 5.8) --= 2002

14,85

(2017 11 ,2) = 30

20,17 ,11,2

(20148517 ,11,2) > 30.02

20,14 5517112

(201971341011614 8517 11 2) --= 180.1

2019713410 116,14 85,1711 .2

(15 6) --= 900

15,6

(15,15 5 5) = 4030

181569 =
L] L
BEmaua pesyaIbTaTOE CTATHE THHSCKOTO AHATHSA -\R.ez AG1

Vi nyck | @ mep-Teopus npeue. . i 5 7.0/base an...

Puc.4.8. Otobpakenue nopsiaka oobeAMHEHUS 1e(PEKTOB B KJIacTEPbl
3/1ech yKas3bIBaIOTCS JAaHHBIE IO BEIMYMHAM CpPEIHEr0 BHYTPUKIACTEPHOTO PACCTOSHUSA, IO

KOTOPOMY MO>KHO CPaBHUBATh PA3IMYHBIC BAPUAHTHI KJIACTEPU3AIUN TEKYIIUX JAHHBIX, U HaliJ[CHHbIC

KJIACTEPHI C TMOPSIIKOBEIMH HOMEPaMH BXOSIINX B KaXKIbIH Ki1acTep 00BEKTOB (1e(EKTOB).

AHanu3 pe3ynpTaToB Kiactepm3anuu. Kak BUIHO 1o rpaduKky crpaTerus «OIvxKaiiiero
cocelay J0CTaTOYHO OTYETIMBO BBIACISACT TP rpynmbl (Kiacca) nedeKToB 00pabOTKH TOKYMEHTOB.
Ha munumansaOM paccrosHuu (pumepro 15.03) mpousonuio oobenunenue nedexros 7, 4, 13, 1, 10,
16 u 19. 3arem Ha pacctosanu npumepHo 30.02 mpousonuio oobeanHeHUE AedekToB 8, 5, 14, 17, 2,
11 u 20, mocne vero Ha paccrosHuu npumepHo 4030 mpouszonuio ooveauneHue nedextos 3, 12, 6,
15, 9 u 18. 3nasgs Hymepanuio U Xapaktep JIe(eKTOB, KOTOPBIE 3aperuCTpUpoBaHbl B «BemomocTu
nedeKTOBY», MOXKHO O0O3HAUUTh ATU TPHU Tpymmbl. B Hamem ciaydae AeQEeKThl ¢ MUHUMAIbHBIMH
3HAYEHUSIMH BPEMEHH U CTOMMOCTH ObUTH C(OPMHPOBAHBI MPEkKAE BCEro M COCTABUIM MEPBBIN
knactep. [Ipu uaeHTHdUKAMN 3THX 1e()EKTOB YCTAaHOBJICHO, YTO OHHU XapaKTEPU3YIOTCS HaTUYHUEM
HUCKWKEHUH CUMBOJIOB (1M(p, OYKB) B PEKBU3WUTAX JAOKYMEHTOB, JOMYIICHHBIX TPU BBITOTHCHUH
TEXHOJIOTHYECKUX OMepalyii ¢ JoKyMeHTaMu. BTopoil kiactep neeKToB COCTaBUIIM MPOITYCKH, WIH
OTCYTCTBHE JJIEMEHTOB JOKYMEHTOB (PEKBH3UTOB-OCHOBAHUM), SBJISIONIMXCA  pEriiaMeHTOM
CTPYKTYPBI TOTO WJIM MHOTO JOKyMEHTa. TpeTuil KiacTep COCTaBHIU Je(PEKThI, XapaKTePHU3yIOIIHECs
OTI03/IaHUEM, HECBOEBPEMEHHBIM MPEJICTABICHUEM JOKYMEHTOB OT 3Tala K 3Tamy TEXHOJIOTHYeCKOIro
nporecca 00paOOTKM JaHHBIX, TO €CThb HapylICHHE PErJIAMEHTHBIX CPOKOB IPEICTaBICHUS
TOKyMeHTOB. COOTBETCTBEHHO 3THU TpH CHOPMHUPOBAHHBIX KilacTepa Ne(eKTOB MOXHO 0003HAYHUTH
KaK JIe()eKTHl M0 TOCTOBEPHOCTH, TMOJHOTE U CBOCBPEMEHHOCTH. TakuMm 00pa3oM, BBIACISIOTCS TPU
HanboJiee CYIECTBEHHBIX MTPU3HaKa (CBoMCTBA) GyHKIMOHUpOBaHUsT u3ydaemor UT B TexHomOrMM
00paboTKku TOKYMEHTOB. CleayeT OTMETUTh, YTO MPU MPUMEHEHUHU KiacTep-aHanm3a B apyrux UT
3TH KJIacTepbl MOTYT UMETh U JIPYTUE CBOWCTBA, OTJIMYHBIE OT MOTYYEHHBIX HAMHU.

Bosiee KOHKpETHOE pAacCCMOTPEHHE MOXKET OBITh NMPOBEJCHO B HANPABICHUH yCTAHOBIICHHS
Mephel Onm30CcTH (yAAJICHHOCTH)  KJIACTEPOB IO  IIKAJNE PACCTOSHUM OCH OpJAWHAT Tpaduka
neHaporpammbl. Tak, Hampumep, AePEeKThl AOCTOBEPHOCTH OTIMYAIOTCS HAMMEHBIIUM 3HAYCHUEM
pazbpoca, Ha BTOPOM MecTe AePEKTHl MO MOJTHOTE U Jajnee AeeKThl MO0 CBOEBpeMEHHOCTH. Ecmm
aHaAJTM3UPOBaTh Mepy OJMU30CTH KIIACTEPOB, TO CIEAYET OTMETHTh, YTO KJacC Ae(EKTOB MO MOJHOTE
UMEIOT MEHBIIYIO0 YJAJIEHHOCTh OT Kjlacca Je(eKTOB MO JOCTOBEPHOCTH, YeM OT Kjacca Je(eKTOB
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[0 CBOEBPEMEHHOCTH. DTO OOBICHAETCS, IMpPEXAE BCEro, 3HAYCHUSMHU MEPEMEHHBIX 110 BPEMEHHU U
CTOMMOCTH OOHapy>XeHHs U UcTpaBieHus aepexToB. Ecin nedexTs mo J0CTOBEpHOCTH M MONHOTE B
OpPraHU3aIMOHHO-TEXHUUYECKOM OTHOIIEHHHM MOTYT OBITh CPAaBHUTENIBHO JIETKO JIOKAJIM30BaHBI M
yCTpaHEHbI, TO Je(QEKThl 0 CBOCBPEMEHHOCTH HAMHOTO TpyJHEe OBICTPO MCIPAaBHUTh B CHIy TOTO,
YTO JUIsI WX HCHpaBJICHUS HEoOXoauM OoJiee HIMPOKHHA CHEKTp OpraHU3alMOHHO-TEXHHYECKUX
MEpOIPHUATHIA.

@®opmMyMpoBaHHE BBIBOJOB MO pPE3yJbTaTaM PELICHHs 3aJauu. B BbIBOgax HeoOXoaumo
copMyTHpOBaTH MECTO M 3HAUCHHWE aHalM3a CTATHCTHYECKOH CTPYKTYphl JAQHHBIX BBIOOPKH Ha
HEOJHOPOJHOCTh.  Pe3toMHpoBaTh Kakue NYTH W WHCTPYMEHTAJIBHBIE CPEICTBA MOTYT OBITh
UCTIONIb30BAaHbl HMCCIICAOBATENEM JUIS pelleHus 3Tod 3amadn. Cremyer ykasaTh TakkKe - KaKue
KPUTEpHH  KJacCU(UKAIMM JAHHBIX BBIOOPKM MOTYT OBITh NPHUMEHHUMBI W OCHOBHBIE OTarlbl
KJIaCTepH3aLny.

CocraBienue u opopmieHue oryera. [locnme BbIMONHEHHS MOJIHOrO oObemMa paboOT clemyer
COCTAaBUTH OTYET IO PEIICHHIO 331a4H M TIPEJICTABUTH €0 MPEroJaBaTeIio s MOTyIEeHHUs 3a4eTa.

KoHTponbHbIe BOIPOCH! U 3a/1aHUs
1. BreimonHuTe pemieHue 3amadyd 1o pacmo3HAaBaHUIO CBOWCTB (yHKIMOHMpoBaHus WUT

IIOCPEACTBOM IIPOrpaMMBbl KJlacTep-aHaiu3a Mo yciaoBuio «Yopaa» (cm. puc. 4.4) c
KOMMEHTUPOBaHUEM PE3YJIbTAaTOB.

2. Jlnist uero HeoOXOAMMO paclio3HaBaHHE CBOMCTB B MOJIEIMPOBAHUHN MH(OPMAIIMOHHBIX
pecypcoB?
3. B yem 3akiogaeTcs CymHOCTh KJIaCTEPHOTO aHaIn3a?

o

B kaxoit mocieg0BaTEIbHOCTH BBIMOJHSIOTCS OCHOBHBIE ATAIlbl KJIACTEPHOTO aHaiu3a’?
5. Kakum 00pa3oM KOMMEHTHPYIOTCS Pe3yJIbTaThl KJIacTep-aHANHM3a W OMPEICINISTIOTCS
CBOMCTBa MOJICIIMPYEMOTO HH(GOPMAIIMOHHOTO pecypca?
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IMpakTnueckas padora Ne 5. Pemnenue 3agaun «IIpornosupoBanne B ynpaBJieHUH
cranaaprusanuein UT»

5.1. Kparkasi nocTaHOBKa 3a1a4M

[lenpto pemienus qaHHOW 3aaaud mo cranpaptuzauun UT sBisercs mojydyeHue NMpaKTUYECKUX
HABBIKOB B MOCTPOCHUH MOJENHU MpOrHO3upoBaHus ¢yHKImoHnupoBanus UT, a Takke 3aKkperuieHue
TEOPETUYECKUX CBEACHUM, MOJYYEHHBIX B paMKax JIEKIIMOHHOTO Kypca. Mertoxa pemieHus 3aaadu
0asupyeTcss Ha PErpecCHOHHOM aHaiu3e. B KadecTBe MPOTrpaMMHOTO CpPEICTBA PErpeCcCHOHHOTO
aHanu3a npuBiiekaercs coorBeTcTByromas nporpamma [IIICA STADIA.

Bo MHOrumx mpakTH4ecKHX 3ajadax 3KClIepuMeHTalbHOro uccaeaoBanus UT npumenstores
MOJICNIA, KOTOPBIC MO3BOJIAIOT MPOBECTH aHAIHM3 (YyHKIIMOHATHLHOW 3aBUCHUMOCTH MEXTy HEKOTOPHIMHU
nepeMeHHbIMU.  Takue 3aBUCUMOCTH MOXXHO HM3YyYHMTh IPH IOMOILIU PErpPEeCCHOHHBIX MOJEIEH.
MeTo bl perpecCHOHHOTO aHall3a MO3BOJISIOT:

- MPOU3BOAUTH PACUYET PA3IUYHOTO BHJIA PETPECCHOHHBIX MOJENEH C OmpeleleHuEM
3HAUYCHUM XapaKTEPHUCTHK MOJENIel, B YaCTHOCTH, pacdeTra Kod(PPHUIIMEHTOB NPH HE3aBUCHUMBIX
MEPEMEHHBIX B YPABHEHUU PETPECCUOHHONU MOJIEIIH;

- MIPOBEPUTH TUTIOTE3Y aJCKBATHOCTH MOJICIIA UMEIOIIIMMCS HAOTIOACHUSIM;

- MPUMEHUTh MOJIEIb JUIsl MPEACKA3aHUs WU MPOTHO3UPOBAHUS 3HAYEHUN 3aBUCUMOU
MEePEMEHHON TP YCJIOBUH TOSIBJICHUSI HOBBIX, WM JI0 CETO BPEMEHH HEHAOJI0aeMbIX 3HAYCHUI
OTAEJNBHON HE3aBUCUMOM NIEPEMEHHOM, MJIM UX IOJHOTO COCTABA;

- OTIPEJICTTUTH IPOTHO3 OTPEOHOCTH B 00BEMax HEOOXOIUMBIX PECYpPCOB ISl pEUICHUS
MEepPCIEKTUBHBIX 3a1ay UT.

Haubonee mpumeHsieMbIMH Ha TPAKTHKE, MPOCTHIMH JUIsl TTOCTPOCHUS W aHAM3a SBIISIOTCS
OJIHOTIaPAaMETPUUECKUE U MHOTOIIapaMeTPUUECKUE JIMHEIHBIE MOIEIIH.

Jomyctum, 9TO B pe3ynbTaTe aHajdu3a yCTaHOBJICHA (DYHKIIMOHAJbHAS 3aBUCHMOCTH MEXKIY
3ana3/bIBaHueM JOKyMeHTOB Ha Bxo T (He3aBucuMas nepeMeHHas X) U Mpou3BoAuTeIbHOCThI0 UT
(3aBucuMasi mepeMeHHas  Y). 3ana3apiBaHUE JIOKYMEHTOB H3MEpsieTCsl B MHHYTax, a
npouzBoauTebHOCTE T u3Mepsercss B JOKyMEHTO-/IHAX, TO €CTh KOJMYECTBO JOKYMEHTOB, KOTOPOE
HUT cnocoGHa BbIaBaTh A0OHEHTAM B TEUCHHE PaOOUero JHS.

3amagya COCTOMT B TOM, 4YTO, TpeOyeTCs MOCTPOUTH OIHOMAPAMETPUYECKYIO JIMHEHHYIO
PErpeCCHOHHYI0 MOJIEb, HA OCHOBE KOTOPOW MOKHO OYJIET MPOTHO3UPOBATH MPOW3BOIUTEIHHOCTD
UT B 3amauax ympaBieHHs] KAYECTBOM B 3aBUCMMOCTH OT T€X WJIM MHBIX YCIOBHUM 3ama3JbIBaHUs
JIOKYMEHTOB B TexHojoruu 1UT.

Pemenue 3a1aun npeaycMaTpuBaeT ClIeAyOIINEe OCHOBHBIE 3TaIbI:

1. IloaroroBka UCXOOHBIX TAHHBIX.

2. BBo UCXOHBIX TaHHBIX.

3. O6paboTKa TaHHBIX.

4. AHanu3 NOJyYEHHBIX PE3yJIbTaTOB.

5. ®opMynaupoBaHUE BHIBOOB.

6.CocTaBjieHHE OTUETa O PELICHUY 3a0a4u.

5.2. OcHOBHBIE 3TANBI PelIeHNUs 321a491

[TonroroBka HMCXOIHBIX JaHHBIX. VcXoAHbIE AaHHBIE NPEICTABISIIOTCS B BHJE MAaTpPHIIbI,
cojiepalieil 0JlHy HE3aBUCUMYIO IEPEMEHHYIO X M 3aBUCHUMYIO MEPEMEHHYIO Y, KaXkaasi IepeMeHHas
comepxut 10 3nauenuit (Tabnumna 5.1). 3HaueHU MOXeT ObITH M OoJbIe. Kakaplii ucciaenoBarens B
NpakTUYeCcKOl paboTe mpuMeHseT AaHHble 1Mo cBoei WT, mmeromel pasnuyHble XapaKTEPUCTUKH.
Pacuer 3HaueHui HE3aBUCUMOW (HE3aBHCHUMBIX) W 3aBUCUMOW TIEPEMEHHBIX BBITIOIHSACTCS 10
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OTpECIEHHOW METOAMKE. OJTa METOJUKa HEe3aBUCHMa OT CHEMU(PUISCKUX XaPaKTEPUCTHUK
moaenupyemoirt UUT. [{ns pacuera MaTpuIlkl ICXOAHBIX JaHHBIX Tabmuma 5.1, cogeprkarieit pe3yabTaThl
pacuera 3HaYEHUI JBYX NEPEMEHHBIX X U Y, CIENyeT BBECTH JJaHHBIE.

Tabmnuua 5.1.
[Tepe- 3HaueHUs IePEeMEHHBIX
MEHHBIE
X 4162 | 4121 | 4079 |4037 |[3996 |3954 |3913 |3871 |3829 |3788
Y 200 202 203 204 206 207 208 210 211 213

BBon ucxomuwix mansbeix. 3arpys3uB [IIICA STADIA, BBoguM naHHbIe TEpeMEHHBIX X U Y

COOTBETCTBEHHO B cTOJIOLEI X1, X2 snexkrporuoi Tadmuisl STADIA
€, STADIA 7.0/base ana Windows (C) Kynanues A.I., 1996-2007, ana DOS: 1988-1996

I/IC.5.1).

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
3788

200
20z
203
204
206
207
208
210
211
213

11 S

.
a4
« ;IJ

Puc.5.1. OtobpakeHre NCXOIHBIX TAHHBIX 110 IEPEMEHHBIM X U Y

OO6paboTka maHHBIX. J[Isi TONMy4eHUs pe3yJabTaTOB HEOOXOIUMO KIMKHYTH 10 MEHIO
«CraTuCcTHKa», B OTKpBIBIIEMCS TOJ0KHEe «CTaTHCTUYECKHUE METOMAB» B cybmone «PerpeccrHoHHBIM
aHaJIM3» KIMKHYTHh KHOTIKY «[IpocTtas perpeccust/tpenn» (puc. 5.2).



fr. STADIA 7.0/base nna Windows (C) Kynanuer A.Tl., 1996-2007, naa DOS: 1988-1996 = Slﬂ

®ain  Fpaiki=FE  Kanekynatop=F7 [peofpasosaHa=F5 CTatmcTka=F9  OkHa  Momowe=F1

5

=1 =2 =3 =4 =5 =6 =7 =8 =9 =10 =11 =12 x13| -

1 4162 200

2 4121 202

4 4037 204

5 3996 206

=} 3954 207

7 2913 208 2=Incrorp JHOpManABHOCTE L=lNpocTas perpeccHajTpeHn

[ 3871 210 3=Koppenauns M=MHOXKECTEEHHASR NHHEAHAN

E) 2829 211 A=CTbio AEHTa H TPHILEpA

3788

213

5=¥u-keanpart

b=CneHra/noaoxkeHusa P=akropHuif
Macwragalpacceanua Q= Knac-renm,m
n

B=0aHocghaKTOpHHA

C=[py=xchaKTOpHHA
c=Cpynnoeoi

D= MHnrnq:aKTanuu

=ARIMA-Monenn
=PhypLE-MO0ENH

O MIP-TeopHa W pele. . i, STADIA 7.0 RU ] & 2F L. W@ 15:20

Puc. 5.2. OT06pa)KeHI/IC IIOJOKHA ((CTaTHCTquCKHe METOIBD)

44

B mnosBuBmemcs okHe «llepemeHHble perpeccum» BbIOpaTh NEPEMEHHYIO X1 U NTOMECTUTH B
MOAIOJIE HE3aBUCUMOUN MepeMeHHOU «X-MepeMEeHHbIe» U MEPEMEHHYIO X2 B MOJAINOJE 3aBUCUMOU

nepeMeHHOH « Y -TIepeMeHHast”’, MOCJIE YeTro METKHYTh MBIIIIKOHN 10 ONIUU « Y TBEPAUTH» (puc.5.3).
. STADIA 7.0/base nna Windows (C) Kynamuer A.T., 1996-2007, ona DOS: 1988-1996 = Slﬂ

thafin  Fpadicn=F& Kanckynatop=F7 MpeofpasoeaHma=FS CTatkmcTuca=F3  OkHa  Momowes=F1

PeaynbTaThl :I
APOQCTAA PEFPECCKHMA. daiin: il

lNe pemeHHBIE perpecchk E

ki

= HDn

‘s NYCK 0 MWP-Teophs k pewe... . STADIA 7 EPEMEHHE ec. R B RO WES 1

Puc. 5.3. OTrobpaxeHnue moiokHa «HepeMeHHHe perpeccum»

B mopoxue «Perpeccus» (puc. 5.4) Haf0o KIMKHYTh KHONIKY « | =ITMHEWHAs», BRIOUpPAst TEM
CaMbIM BHU/J Halllell MOJENH JJisl TPOBEJACHUS PACUETOB.



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

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

EIEIEAEIEEEE |
e

NPOCTAA PEFPECCHMA. dain

X

LD

Mepemenneie: x1, x2

1=nuuerHasn
2=napa&ona

—aonommnon, m= {4

J=onTHMYMa

K=ontHMyma
L=norucru4

M=cHHyCOHO

‘s MYCK T MIP-TeopHaA H pe

Puc.5.4. Otobpakenue nonokHa «Perpeccus»

3areM TOSIBUTCSI OKHO «Pe3ynbTaTe» ¢ monokHoM «MHTeprionsmusy (puc.S.5).

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

mafin  Fpadren=F&  KanekynaTop=F7 MpeobpazosaHnA=FS CTaTHcTHka=F3 OkHa Momows=F1

EEIEHBEERIEE |
|

=

MPOCTAR PEFFPECCHA. daiin:
Mepemeddee: k1, x2

Moaens: nuHelHaa Y = al+al™x
W=x2 =1
Koadd al al
SHaueHne 338 4 -0.03321
CT.owmb. 3.530.0008878
SHauum. 1. 416E-B 3.061E-B

HcTtodHnk Cym.keagp. CTen.ce CpedH. KBaLp.
.5 1 157.5

Ferpecc.
OcTtatoyn  0.9002 8 01125
MuoxkecTe R R*2 RAZ2npue CT.owdb F SHauum

0.99715 099432 0.99361 0.33544 1400 B8.03E-7

ManoTteza 1: <PerpeccMoOHHaA MOgens afeKEaTHa 3KCNEpUMEHT

O MEIP-TeopHA K pells. .. (. STADIA 7.0/base an... RU B & 0L 0 O e 1702

Puc.5.5. Oro6pakenne nogokHa «MHTEPIOAINDY

KiukayTh B 3TOM TIOJJOKHE KHOTIKY «OTMEHHUTBY, TTOCIIE YEeTO MOSBUTCS OKHO «Perpeccus» ¢
oToOpakeHreM rpaduka uHeHou perpeccun U moaokHo «[IOCMOTPUTE I'PA®UK» (puc.5.6.).



| . . Dat fFez jGrl

OTPMTE MPAGHE RU B & L L LY =S 1717

Puc.5.6. Orobpaxenne okHa «Perpeccus» ¢ mogokaoM «I[IOCMOTPUTE 'PADUK»

B sTOM nogokHe HY)KHO KIMKHYTh KHOMIKY «OCTaBUTBY, IIOCJIE YETO MOSBUTCS OTOOpaXKEHHE
nogokHa «YUto manwiie?» ¢ monem «Anamusy (puc. 15.7).

Hy’XHO KITUKHYTh KHOTIKY «AHAJIN3 OCTATKOBY IIOCJIE YETO Ha SKPaHE MOSIBUTCS MOAOKHO
«Confirmy» (puc.5.8) c Bonmpocom «BriaTh rpaguk perpecCHOHHBIX OCTaTKOB OT HE3aBUCUMOU
NIEPEMEHHON 7).



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

Makn  padukr=Fc HKanekynaTop=F7 [NpecBpasoEaHHA=FS CTaTHcTHRaE=FY OkHa [Momowe=F1

Bh Kok B @ e |

EY Perpeccha: x2=f(x1)

21

/1]

20

20

J=BeGpaTh HOBYH MDOEAL

X <Esc>=3aKoH4HTL aHanu3

20

ss MyCK

O MIP-Teopra v pe

21

\Dat ARsz hCrl }

/1

20

20

_— |

Confirm H

\‘.’.) Bripare rpaguK perpecc.ocTarkos or ? 4

M| e we |

]

20

\Dat ARsz j5rl }

Bl Confirm

G (i 5 welwmliwrll. ] = A

Puc.5.8. Oro6paxenue nogokna «Confirmy

HyXHO KJIMKHYTBH KHOIIKY «Y €s» MOCJIe Yero Ha SKpaHe MOSIBUTCS OKHO «OcTaTku X» ¢
nogokHoM «[TIOCMOTPUTE I'PADUK» (puc.5.9)

47
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BEIE

a0

‘2 MyCK

0§ MAP-Teopma 1 pews. . .

i

STADL

“Dat ABez Al a2 /

W MOCMOTPIATE MPADHK

RU B &L D L e 1

Puc.5.9. Oro6paxenne okHa «Ocratku X» ¢ mogokHoM «[IOCMOTPUTE I'PADUK»

HyxHo KMKHYTh KHONKY «OCTaBUTHY MOCIE Yero MosBUTCS oI0KHO «Confirmy» ¢ Bommpocom
«Bp11aTh rpaduK perpecCHOHHBIX OCTATKOB OT perpeccuoHHOM PyHKIu?» (puc.5.10).

Hy’XHO KITMKHYTH KHOTIKY «Y €S» IOCJIe Yero MosiBUTCs OKHO (puc.5.11) ¢ mogokHOM
«IIOCMOTPUTE I'PADOUK»

5. STADIA 7.0/base gna Windows (C) Kynawues A.TN., 1996-2007, nna DOS: 1988-1996 = E'Iﬂ
©afin  Mpadikn=Fe KanekynaTop—F7 [MpeoBpasoBaHHA—FE CTATHCTHKS=FI OkHa  Momows—F1
BRI EREEEE EEE
E
*E—1
[ o ]
4 = .
JF ]
L o 1
C \ R ) Bblarh rpa®HK PErpecc.OCTAaTKOs OT PerpeccHoHHOR BYHKLHAT ]
| i : ]
r |\/ Yes | |® Ho | 7
-1 n i
—2 r < ]
[ o ]
—4 [ ]
F ]
El n *F 7
[ "Diat fFew Aol 2

‘4 MYCK

Y MIMP-TeopHs M pews. ..

o

STADIA 7.0/base

B Confirm

Puc.5.10. Otobpaxkenue okHa «Octatku X» ¢ mogokHOM «Confirm»
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| TMP-TeopHA 1 pewenns saaa- - Microsort word 1L AST2 4513

I MIAP-Teopha n pe [, STADIA 7.0/base an... PHTE MPADHE

Puc.5.11. Oro6paxenue okHa «Octatku Y» ¢ nogokHoM « [ IOCMOTPUTE I'PA®UK»

HyXHO KITMKHYTH KHOTIKY «OCTaBHTB)» MOCIIE YETo OMATh MOSBUTCS OKHO C TIOZOKHOM «YTO
naneiie?» (puc.5.12)

FC. STADIA 7.0/base nna Windows (C) Kynawues A.lN., 1996-2007, nna DOS: 1988-1996 = E'IEI

Dadin  [padwir=F6  KanskynaTop=F7 [NpeoBpasosanta=FS  CratkcTea—F2  Okna  Nomows=F1

*
*E—1
r =) b
4_ < i
SF i
: -
r < ]
b =Ananu3 pcraTkos .
r o =MporHoz2HpoBaHHE 1
C 3=BLGpaTh HOBYH MONEAL b
r XK <Esc>=JakoHYHTE aHaAHZ 1
=il
727 =] B
L < 1
L o 1
747 B
n o ]
- 3
nn n- na ne n= 0 i

"Dat ARsz AGrl AGr2 AG3 /

‘s NYCK D MAP-Teopka v pewe. ..

Puc.5.12. Orobpaxkenue okHa «OcTaTKu Y» ¢ OJOKHOM «YTO manbiie?»

KnuknyTth kHOTIKY «IIpOorHozupoBanue» mocie 4ero Ha sKpane nosButcs (puc.5.13)



G STADIA 7.0/base gna Windows (C) Kynamues A.M. . 1996-2007 . ona DOS: 1988-1996

[=[=] == -
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Ed Perpeccua: x2=f(x1)
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Puc.5.13. Oro6paxenue okHa «Perpeccus» ¢ monokaom « [IOCMOTPUTE 'PA®UK»

HyxHo KMKHYTHh KHONIKY «OCTaBUTHY» TOCJE YET0 MOSBUTCS OKHO «Perpeccus ¢ moJoKHOM
«Yto mameime?» (puc.5.14)

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

dafin Mpadmcn=F5 KanekynAatop=F7 MNpeobpasosanma=FE CTatmcTMka=F9 Okna  Momowe=F1

EENERREEREEE R E B

E Perpeccun: x2-f(x1) ﬂ
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- \ 4
21
L . i
I ° ]
21

20

3=BuEpaTk HOEYH MOAEAL

20
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20K
A o ]
20
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| \Dat (Few AGrl (012 (013 jGra f

s MYCK 0§ MAP-Tenpha v peLe. .. (. STADIA 7.0/base an... RU B & L0 =) 1752

Puc.5.14. Orob6paxkenue okHa «Perpeccus» ¢ momokHoMm «Urto nambiie?»
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HyxHo knukHYyTh KHONIKY «Esc=3akoHuuTh aHanu3». Ha 310l nponenype npoucxoaur
OKOHYaHHE 00pabOTKH JaHHBIX U MOIY4YEHUE PE3YJIbTATOB 110 IOCTPOECHUIO PErPECCHOHHON MOEIH.
Teneps MOKHO IEPEXOAUTD K CIEAYIOLIEMY dTaIly.

AHanu3 moJay4yeHHBIX pe3yibTaToB. [IpokoMMmeHTHpyeM Tpadudeckue pe3yiabTaTbl 00pabOTKH.
Ha rpajuxe nuneitHoit perpeccun (puc.5.6) mo ocu opanHAT 0003HadYeHa mpousBoanuTenbHocTh UT —
JTOKyMeHTOB/IeHb. [lo ocu abcuucc moka3aHbl 3HA4YCHHS J1e(DEKTOB MO HECBOEBPEMEHHOW Tepeaaue
JAHHBIX 110 3TanaM TeXHOJOoruu oOpaboTku naHHbIX . Ha rpaduke mmeercs tpu naunHuu. Cpensss
auHUS 0003Ha4yaeT JMHUIO perpeccud. HupkHss M BepXHAS JMHUM O0O3HAYAIOT JOBEPHUTENbHBIH
UHTEPBaJ, YPOBEHb 3HAYMMOCTH JaHHBIX 10 10 coObiTusaM (1maram) perpeccuu. Ha rpaduke BumHoO,
YTO COOBITUSI TOBOJBHO OJM3KO YKIAIBIBAIOTCS MO JIMHUU PETPECCHH. DTO CBUAETEILCTBYET O TOM,
YTO KayeCTBO IPOrHO3a JOCTATOYHO Xopollee. bojee KOHKpETHOE 3aKII0UEHHUE MOYKHO CHENaTh Ha
OCHOBE aHaju3a OCTAaTKOB, KakK MO MmepeMeHHou X (puc.5.9), Tak m mo mepemenHoit Y (puc.5.11).
«Pa30poc» KpyKOUuKOB Ha rpaduKe IMOKa3blBaeT OTCYTCTBHE KPHBOJIMHEHHOTO TpeHIa. ITO
CBUJICTEILCTBYET O TOM, YTO KadyeCTBO JIMHEWHOTO MPOTHO3a €1Ba JH MOXHO WJIH IIeJIecO00pa3Ho
yIydmuTh. HampaBieHHOCTh JMHMHM  pPErpeccuu IIOKA3bIBAE€T YETKYI 3aBUCHUMOCTb
MIPOU3BOUTENILHOCTH TEXHOJIOTHYECKOT0 Mporiecca 00padoTku nanubix UT u 3HaueHus aegexToB Mo
3ana3plBaHUIO0 JIOKyMEHTOB. C yMEHBIIEHHMEM BpPEMEHM 3ala3fbIBaHUS JOKYMEHTOB pacTeT
npou3BoAUTENBHOCTD UT.

Jnist mydiero KOMMEHTHPOBAHUS pe3yJIbTaTOB, YKa3aHHBIX Ha pHC. 5.5, 0ToOpa3um ux B Ooiee
YKPYITHEHHOM BHJIE:

I[TPOCTAZ PETPECCHUSI. ®aiin: Ilepemennsie: x1, x2
Mounenp: nuaeriHasgs Y = a0+al*x

Koad. a0 al
3nauenue  338.4 -0.03321
Cr.omm6. 3,530 0,0008878

3Ha4YuM. 1.416E-6 3.061E-6

Hctounuk Cym.kBaap. Cremn.cB. Cpenn.kBajp.

Perpecc. 157.5 1 157.5

OcraTouH. 0,9002 8 0,1125

Bes 158.4 9

MmuoxectB. R R*2  R"2 mpu.  Cr.0mm0. F 3naunm.

0,99715  0,99432 0,99361 0,33544 1,4E3 8.03E-7

I'unotesa 1: <PerpeccronHasi MOJieb aIcKBaTHA SKCIIEPUMEHTAIbHBIM IAHHBIM>

Xokem. Y okem Y perp. ocrtatok  Crt.ocrar. Crt.ommu6. {oBep.nHT.

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 2043 -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 mporH. Cr.omu6. /loBep.HuHT.

3789 212.6 03886  0.8878
3790 2125 0.3883 0.887

3791 2125 03879  0.8861
3792 2125 03875  0.8853
3793 2124 0.3871 0.8844
3794 2124 0.3868 0.8836
3795 2124 03864  0.8827
3796 2123 0.386 0.8819
3797 2123 0.3857  0.8811
3798 2123 0.3853  0.8802
3799 2122 0385 0.8794

IIpexxne Bcero, OTMETUM, YTO MOJTYYEHHbIE CTATUCTUYECKUE OLIEHKHM B ILIEJIOM IMOATBEPKAAIOT
TUNoTe3y 00 aJeKBaTHOCTH MOJEIM JKCIEPUMEHTANbHbIM JaHHbIM. [lomyueHsl 3HadyeHus
kodd¢uimentoB perpeccuu a0 = 338, al = - 0,03321, Ha OCHOBE KOTOPBIX MOXKHO TMOCTPOUTH
YpaBHEHHE PErpeccHM AJs BBINOIHEHUs NporHo3oB UT mo mpou3BOAUTENBHOCTH OT IMapaMeTpoB
3ana3pIBaHusl JOKYMEHTOB, TO €CTh OT UX HECBOEBPEMEHHOTO MPEACTABJICHUS B CUCTEMY 00pabOTKU
JOKYMEHTOB. B TaHHOM cilydae perpecCHOHHOE ypaBHEHHE OyJeT BBITJISETh CIEIYIOIUM 00pa3oM:
Y =338 -0,03321x.

Js  mpenckazanus npousBoguTenbHocTH WMT  mpu yCcllOBMM CHMXKEHHUS  3alla3/bIBaHUS
JNOKYMEHTOB, Hampumep, 10 3330 mMuH. mporsosupyemas npousBoautenbHocte UT B aToM citydae
Oyner paBHa Y = 338 — (0,0332 * 3330) = 218 noxkymeHTOB/fiIcHb. B ypaBHEHHE MOYKHO MOACTABISTH
Jr00ble 3HaYeHHUs TI0 3ama3AbIBAaHUIO JOKYMEHTOB, KOTOpPbIE HEOOXOAWMBI JJIsi YTOYHEHHS IMPOTHO3a.
[Ipu ycrmoBuuM ycTpaHeHUs 3ama3abiBaHusi JoKyMeHTOB (3HaueHue X = 0) UT  mocturHeT BhICIIEH
(uneanbHON) MPOU3BOAUTENBHOCTHU TPU IAHHBIX YCIOBHSX, TO €CTh 338 TOKYMEHTOB/ICHb.

C penplo Oosee ONEPATUBHOIO MOJYYEHHS MPOTHO3HBIX JaHHBIX MOYHO BOCIOJIb30BaThCS
rpadukom. Ecnu mo ocu alcryicc yCTaHOBHUTH 3HAYCHHE 3ala3/bIBaHUS U MPOBECTU OT 3TOW TOUKU
HNEPHIEHIUKYJIAPHYIO MPSIMYIO 10 IepecedyeHus: ¢ (QYHKIHMEH pPEerpeccud, TO MOXHO OIpPEIeINUTh
IIPOTHO3HOE 3HAa4Y€HHE IPOU3BOAUTEIBHOCTH, MPOBEAS OT TOUKHM IEPECEUEHUs MPSIMYI0 10 OCHU
opauHaT. B Touke mepeceyeHMs Ha OCHM OpAMHAT OyJeT IOKAa3aHO IPOrHO3UpPyEMOe
(mpuOnM3HUTENbHOE) 3HAYEHUE NMPOU3BOAUTENbHOCTH. Ha pucynke 5.13 oroOpakeHa Touka Havana
IPOTHO3HOI'O Y4aCTKa JIMHUM PErPECCUH, KOTOPYIO HY>KHO IPOJOJIKHUTH B HANPABIEHUH BJIEBO-BBEPX
1o 3HayeHusa 338 Ha ocu opAMHAT. J{J1sl 3TOro HEOOXOIUMO MOCTPOUTH MOJHBIM TpaguK pPerpeccud,
COCTOSAIIMM U3 YeThIpeX KBaJpaHTOB. Torna Ha rpaduke MOKHO OyeT ObICTPO HaXOAUTh NPOTHO3HBIE
TOYKM mpousBoautTenbHocTd UT, 4uro sBisieTcss HEMaJOBaKHBIM B MOJEIMPOBAHUU CTPATErHU
pasButus UT, a Takxke pemieHus 3a1a4 KOHTpoJIs kKadecTBa pyHkuonupoBanus UT.

AHaN3 KOJMYECTBEHHOTO OTOOPaXEHHUS MOyUYCHHBIX 3HAYCHUH OCTaTKOB TAK)Ke MOATBEPKAAET
HE3HAUUTENIbHbIE OTKJIIOHEHUS 3HAYEHHUH SKCIEpUMEHTAIbHOM Hpou3BoauTenbHOCTH (Y 3KcM.) OT
3HaueHui perpeccuu, noiaydeHHslx Ha OBM (Y perp.). Ilpu ycnoBum 3aBeplieHHs] BCEX STaloB
peleHus 3a1auyd HeoOX0IMMO MPOBEPUTH €I Pa3 MPaBUWIBHOCTh BBINOJIHEHHBIX ONEpalui, Mocie
Yero cJeayeT NPUCTYIHUTh K (POPMYITHMPOBAHUIO BHIBOIOB.

®opmynupoBaHue BbIBOAOB. OTHOCHTENBHO [JaHHOM 3aJaud BBIBOABI JIOJDKHBI COJEPIKaTh
OLICHKY 3HAau€HHUs MPOTHO3UPOBAaHMA B MojaenupoBaHuu P, meroasl M cpeacTBa pelieHus 3aJadM.
Ocoboe BHMMaHHUE cIeNyeT YJeIUTh IOCIEA0BAaTEIbHOCTH U COAEPIKAHUIO BBINOJHAEMBIX ITANOB
peleHust 3a1a4yM, cocTaBy W (OpMe MPEACTaBICHHUS pe3yJbTaTOB, a TaKXKe METOJHMKE aHalIu3a
pe3yJIbTaTOB pELICHMs 3aJaud. COCTABIEHHUIO U opopMiIeHHI0 oTdyeTa o padore. [locne 3aBepuieHMs
BBIBOJIOB CJIEZYET NMPUCTYIHUThH K COCTABJICHUIO 1 OPOPMIICHHIO OTUYETA.

CocraBineHne u o¢opMieHHE OTYeTa O pemeHud 3azadd. OTueT cocTaBisieTcs B
COOTBETCTBUH C YCTAaHOBJICHHBIMU TPEOOBaHMUAMH, & TAKXKE C YUETOM ATAIOB U COACPIKAHUS TAaHHON
3agaun. [locie 3aBepiieHHs cocTaBieHUs U OPOPMIIEHHS OTYETA OH MPEACTABIAETCS MPENoJaBaTesto
JUIS KOHTPOJIS ¥ TIOJTYYEHHUs 3a4eTa 110 JTaHHO! paboTe.
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KoHTponbHbIe BOIPOCH! U 3a/1aHUs

Kakyro posib urparoT perpecCHOHHbIE MOJIENIA B MoenupoBanuu UP?

Kakue B3auMOoCBSI31 MOKHO HCCIIEN0BATh IIOCPEACTBOM PErPECCUOHHON MOJENH?

3. Kakona MOCJIEA0BATEIbHOCTh ATaIoB MOCTPOEHUSA pETPECCUOHHOM MOJEIHN
npousBogutensHoctu TIIO?

4. HazoBuTE OCHOBHBIE 3JIEMEHTHI YPABHEHUS JIMHEHHON MOJEIHN PErPECCUOHHOTO aHaau3a?

N —

5. Kakue ocHOBHbIE mapaMeTpsl NMPUMEHSIOTCSA Ul MPOBEPKU aJEKBATHOCTU PETPECCHOHHOU
Monenu?

6. B kakoil mOC/IEOBATEIBPHOCTU BBINOIHAETCA IPOBEPKA aJEKBAaTHOCTH PETPECCHOHHOM
Monenu?
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