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OCOBEHHOCTHU CTATUCTUYECKOMW OBPABOTKH
PE3YJIbTATOB DKCILTYATAIIMOHHBIX UCTTBITAHUM
ITPU NCCIIEJOBAHHNHU 3AKOHOB PACIIPEJIEJIEHUA
PE3YJIBTATOB XPOMATOI'PAOUYECKOI'O AHAJIM3A
PACTBOPEHHBIX B MACIJIE I'A30B

B craThe npeuIoxkeH TPeXdTaNHbIH alrOPpUTM CTATUCTUYECKOH 00pabOTKH pe3yIbTaToB HKCILTyaTalH-
OHHBIX HCIIBITAHUH, KOTOPBI/ ITO3BOJISET BEIIOIHUTH OLEHKY 3aKOHOB PAacIpeeleHHs AMarHOCTHYe-
CKMX KPHTEPHEB Ui MHTEPIPETAlNH Pe3y/IbTaTOB XPOMATOrpauuecKoro aHajlu3a PacTBOPEHHBIX B
Maciie Ta30B. JJaHO ONMCaHHE CTATMCTHYECKHX KPUTEPHEB, HCIONb3YEeMbIX Ul (POPMUPOBAHUS OJIHO-
POJIHBIX MacCHMBOB JaHHBIX. [IpuBe/IeHBI IPIMeEpHI UCCIIEI0BAHNI 3aKOHOB PacIpeelleHHs TpeX auar-
HOCTHYECKHX KPHUTEPHEB, HCHOJIB3YeMbIX Il MHTEPHPETALHH PE3yNbTaToB XPOMAaTOrpaduyeckoro
aHAJIM3a PACTBOPEHHBIX B Maclie Ta30B.

KiroueBsie cnoBa: xpomarorpadudeckuii aHaIM3, OTHOIIEGHNS Map Ta30B, YaCTHYHBIE PA3psI/IbI,
pa3BUBAIOIIUICS Je(EKT.

Beenenue. [l MOCTaHOBKHM JHarHo3a IO pe3ysbTaTaM W3MEPEHUS! KOHIICH-
Tpamuii Ta30B, PACTBOPEHHBIX B MAacll€ BBICOKOBOJIBTHOTO MAaCIOHAIMOJIHEHHOTO
000py/IOBaHMs, UCIIONB3YIOTCS HECKOJIBKO AMAarHocTHdeckux kpurepues [1, 2]. K
HHUM OTHOCSATCSI COOCTBCHHO 3HAYCHHUS KOHIICHTPAIUi ra30B, 3HAUCHHs CKOPOCTEH
HapacTaHMs Ta30B U OTHOILIEHUS map ra3oB. CleayeT OTMETUTb, YTO KaK CaMH KpH-
TEpUH, TaK U UX 3HAYCHUS B PA3HBIX METOJUKAX 10 WHTEPIIPETAluy Pe3yJIbTaTOB
XpoMarorpaMueckoro aHajn3a pacTBOPEHHBIX B Macie razoB (XAPI') cymecr-
BEHHO paznuyarorcsi. OneHKa 3aKOHOB paclpeieleHs 3TUX KPUTEPHEB, s 000-
PYZOBaHHUS C Pa3HBIM COCTOSHHEM, MPECTABIISET MPAKTHUECKUN HHTEPEC KaK MH-
HUMYM C JIBYX ITO3HIIUH:

1. He 3Hast 3aKOHOB pacIIpeAeleHHs AUarHOCTUYECKUX KPHTEPUEB HEBO3-
MOJKHO OIEHHUTH BeposiTHOCTH omnbOok | u II-ro pona (JiosxHast TpeBora M IMPOITyCK
LIENN) a, CIEeIOBATEIbHO, U BBIMOJIHUTH OILIEHKY JOCTOBEPHOCTU HMPUHATHS pelle-
HUH, [IpU UCNOJIb30BaHUM PA3JIMYHbIX KPUTEPUEB;

2. He obnanas uHdpopmaiuei o pacmpeaeieHusIX AMarHOCTUICCKUX KpHTe-
pHeB, sl 000pyIOBaHHS C PAa3IHMYHBIM TUATHO30M HEBO3MOXKHO ONPENENUTh HX
TpaHWYHbIE 3HAYEHHs, KOTOpble Obl 00ecreYynBa MUHIMAIEHOE YHCIIO OIIHO0Y-
HBIX pEIIeHWH, WIN MHUHUMAaJIbHOE 3HAUYeHHE YKOHOMHYECKOTO yIepOa mpu Hpu-
HSTHU OLUIMOOYHOTO PEUIeHUs], WIM MUHUMAaJbHOE 3Ha4eHHE BEPOSTHOCTH OJHOU
13 OMIMOOK TPH 33JaHHOM 3HAUY€HHU BEPOSITHOCTH JPYTOi OIIHOKH.

Takum 00pazoM, HMCCIENOBAaHWE W AHAJIHM3 3aKOHOB pacIpeieIeHHs IUarHo-
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CTHYECKUX KPUTEPHEB, UCIOIb3YEMBIX U MHTEPIPETALUH PE3YJIbTATOB XPOMATO-
rpaUYecKoro aHaln3a PacTBOPEHHBIX B Macjle Ta30B, SIBISIETCS aKTyalbHOW U
IIPAKTUYECKH 3HAYUMOM 3a1a4eil.

01

AHanu3 my@MKanuid. BoJapIIMHCTBO MyONUKANUil B OTKPBITHIX JIUTEPaTyp-
HBIX HCTOYHUKAX B OCHOBHOM IOCBSILEHBI, UCCIEIOBAHUIM paclpeleIeHnid KOH-
LIEHTpaluii pacTBOPEHHBIX B Macie ra3oB. IIpu 3ToM pe3ynbTaThl, MPUBEICHHbBIE
Pa3HBIMHU UCCIIEIOBATENISIMH, OTIINYAr0TCA. Tak B paborax [3, 4] ObUIO MPETOKEHO
pa3IenuTh Tasbl, M0 BHAY paclpeielicHus, Ha aBe Tpymmsl: nepBas — Hy, CoH,,
CH,4, C,H,, C,Hg; Bropas — CO, CO,. Orubaromasi THCTOTPaMMEI pacTpeIeIICHIs
TIepBO¥ TPyHITEI (CM. pHC. 1, @) ONICHIBACTCS BBIPAKCHUEM:
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Pucynox 1 — @ynkiun pacnpeeneHuss KOHIEHTPAMH pacTBOPEHHBIX B Macie Ta30B,
MIOJTy4YeHHBIE PA3HBIMU UCCIE0BATEISIMU: @, O — OTHOAIOIINE THCTOTPAaMMBI pacIpeIeNICHUs
KOHLIEHTpalUi ra3oB NepBOX ¥ BTOPOH IPyMIIbl; ¢ — KOHLIEHTPALUs OKCHJIA yIaepoaa
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OyHKIUS paclpeesieHus] OKCHIa U JUOKCHAA yriiepoaa (cM. puc. 1, 6) omu-
CBIBAeTCS BEIPAKECHHUEM:

rne A — ko3hdunuent, 3axaomuil Gopmy; O — KOdPPUIHEHT MacIITaOUPOBAHHUS;
X — 3HaYCHHE aHATM3HPYEMOTO Ia3a.

B toxe Bpemst B pabote [5], yka3bIBaeTcsl, 4TO KOHIECHTPAIMN T'a30B (B 9acT-
HOCTH OKCHJa yriiepona) s TpanchopmaTopoB HampspkerneM 110-220 kB, mve-
IOT PaHTOBOE pacmperneneHne (cM. puc. 1, 6).

B paGore [6] mis anmpokcuManyuy KOHIEHTPAIHA T'a30B MCIIOIB30BAaHO pac-
IpeieNieHne 3KCIIOHEHIIUATIBHOTO THIIA!
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rae x; — TeKylllee 3HaueHHe TEePeMEeHHON; /m — OLleHKa MaTeMaTHYeCKOro OXKHa-
HUSA; 0 — CPEAHEKBAaIpaTHYHOE OTKJIOHEHHWEe; ¢ — IapameTp paclpeneeHHs;
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BrImomHeHHBIH aHANMN3, MO3BOJIMII MPEIIONIOKHTE, YTO TOMydYEHHBIE Pa3iv-
YU MEXIY 3aKOHAMH paclpefelieHus], TPEeUIOKEHHBIMI Pa3HBIMH HCCIIEI0BATE-
JIIMH MOTYT OBITh OOBSICHEHBI Pa3INYHBIMA METOAAMH CTaTHCTUYECKOI 0OpabdoT-
ku. Micxonst M3 JaHHBIX NMPUBEICHHBIX B [5], mpeaBapuTenbHas o0paboTKa pe3yib-
tatoB XAPI' He BemonHsTace. B pabdore [6] ams popMupoBaHUS MAacCHBOB C OA-
HOPOJIHBIMH KOHIICHTPAIMSAMH HCIOJb30BalIcs (akTopHbIil ananmu3. [Ipu dopmu-
pOBaHUHM MacCHUBOB C OJTHOPOJHBIMHU KOHIIEHTpanusMu B [3, 4], oqHOPOHBIE Mac-
CUBBI (DOPMHUPOBAIUCH ¢ YYE€TOM aHa/n3a (aKTOPOB, BIMSIONIMX HAa H3MCHEHHS
KOHIIEHTPALMH T'a30B, MOCIIE Yero ObUT CIOIb30BaH CTATUCTHUECKUI KPUTEPHUH Ha
PaBEHCTBO MaTeMaTHYECKUX OXKWAAHMH W TIpOlenypa JEHUBOTO CTIIAXKMBaHUS.
Y4uThIBas BIWSHAE MIPOLEAYPHI CTATHCTHYECKOW 00pabOTKH, Ha pe3yIbTaT OLEH-
KM 3aKOHOB pacIpeAeIeHHs ANarHOCTHYECKUX KpUTEpHeB, (OPMHUPOBAHUE alro-
pUTMa CTaTHCTHYECKOW 00paboTku pe3ynbraTtoB XAPI sBiseTcss akTyalbHOW U
MPaKTUYECKU 3HAUUMOH 3a7aue.

Ieap cratbu. B cTaTthe mMpemiokeH aNrOpUTM CTATHCTHYECKOW 00paboTKH
PE3yJIbTaTOB 3KCILUTyaTallMOHHBIX UCTIBITAHUN JUIS MCCIEJOBAaHMS 3aKOHOB pacIpe-
JIETICHUs] KPUTEPUEB, MCIONB3YEMBIX IJISI MHTEPHPETALUH PE3yIbTaTOB XPOMATO-
rpaduueckoro aHajaM3a paCTBOPEHHBIX B Maciie Ia30B.

Merton pewmenusi. [ onpenenaeHus 3aKOHa paclpenesieHus CllydailHO# Be-
JIMYUHBI, OMIIMPUYICCKUE AAHHBIC JOJDKHBI NPHUHAMICKATDL K OI[HOﬁ reHepam)Hoﬁ
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COBOKYNHOCTH. TO €cTh JaHHBIE AOJDKHBI ObITH OJHOPOAHBIMU. OYEBHAHO, YTO B
YCIOBUSIX PEabHBIX M JJIMTEIBHBIX AKCIUTyaTallMOHHBIX BO3ACHCTBUI, yUUTHIBAs
CJIOKHOCTB TIPOIIECCOB T'a30BBIACIECHHUS U MHOT000pa3usl BHEIIHUX (akTOpOB, pe-
3yJIbTaThl AKCIUTYyaTallMOHHBIX HCIBITAHUN alpHOPU SBISAIOTCS HEOTHOPOAHBIMH.
[IpruuHBI HEOTHOPOTHOCTH 00YCIOBIICHBI, IPEX/IE BCETO, PA3IMYHBIMHU YCIOBHS-
MU IKCIUTyaTallid TPaHCPOPMATOPOB, OCOOEHHOCTSMH KOHCTPYKTUBHOTO HCIIOJ-
HEHUs1, pa3HBIMH COPTaMH 3aJIUTOro Macia u T.4. Eciam npu opmupoBannu ogHo-
POIHBIX MAaCCHBOB JIQHHBIX, YY9€T OCOOEHHOCTEH KOHCTPYKTHBHOTO HCIIOJHEHHS
(manmmune, 160 oTcyTeTBHE yeTpolictBa PITH, Tum 3ammTs!  T. A.) 1 copTa Macer,
HE TPEJICTABIAET OCOOEHHBIX CIIOKHOCTEH, TO yUeT SKCIUTyaTaIl[IOHHBIX BO3EHCT-
BHH BO3MOXKEH JTAJICKO HE BCET/Ia.
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Pucynok 2 — I'uctorpaMMsl 3MIMPUUECKOTO paclpeesieHus sl TpeX AUAarHOCTHYECKUX

KPUTEPUEB, MOJIYUYCHHBIE 10 Pe3yJIbTaTaM 3KCIUTyaTallMOHHbIX UCTIBITAHUH 0e3 npeaBapu-

TeNbHOU 00paboTKU: @ — TUCTOTpaMMa sMIupudeckoro pacupeaenenust CHy; 6 — ructo-

rpaMMa 3MIIMPUIEcKoro pacupenenenus otHomenns C,H,/C,Hg; 6 — ructorpamMma smmu-
pHUECKOTO0 pacipeneneHus ckopocty Hapactanus CoHy

[Tocnennee 00CTOSATENHCTBO CYIIECTBEHHO OrpaHUYMBAcT BO3MOKHOCTH HC-
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MoNTb30BaHMe (HaKTOPHOTO aHamu3a HpH (OPMHUPOBAHWN OTHOPOAHBIX MAaCCHBOB
MaHHBIX. Vcmonp3oBaHME K€ HEOTHOPOAHBIX MAacCHBOB HE IO3BOJIIET OIEHHTH
3aKOH pacrpeeeHus ClyyaiiHol BeTHMUUHBI, YTO WLTIOCTPUPYET pHC. 2.

Ha pucyHke mpuBeIeHbI THCTOIPAMMBI SMIIMPUYECKOTO PaclpereNeHus s
TpexX AWArHOCTHYECKUX KPUTEPHUEB, MOJyUYEHHbIE MO pe3ylbTaTaM 3KCIUTyaTallH-
OHHBIX HUCIIBITAHUI 0€3 mpeaBapuTeNbHOM 00paboTku. [laHHBIE THCTOTPaMMBI I10-
CTPOEHBHI 110 pe3yJbTaTaM Xpomarorpaduyeckoro aHanusza rno Jloneukoii, Jlyran-
ckoii, [TonraBckoit, Cymckoii, XapbKOBCKOH oOnacTsiM, YKpauHbl. Beero npoana-
TU3UPOBAHBI PE3yNIbTaThl HaOroneHwil mo 426 TpaHcopMaTopaM, HETepPMETHIHO-
ro ucnonHaeHus, HanpspkeHueMm 110 u 330 kB obumm o6semom 54658 3HaUCHHIA.
Kak BUIHO U3 pUCYHKOB 3a CUeT HeOOJBIIOTO YHCIIa TPU3HAKOB, C aHOMAJHHO BHI-
COKHMMH 3HAYCHUSIMH THCTOTPAaMMBI BEIPOKAAIOTCS MIPAKTUIECKH B OIHMH CTOJOEII,
YTO HE TO3BOJIICT BHINIOJNHHUTH OIICHKY 3aKOHa pacmpeneneHus. llpuBemneHHBIH
MIpUMEpP WUTIOCTPUPYET HEOOXOAUMOCT pa3pabOTKH adropuTMa AJISi CTaTUCTHYE-
CKOT'0 aHaJIn3a pe3ysnbTaToB XAPT.

B pesynbrare mccienoBaHui, BHIIOJIHEHHBIX Ha Kadenpe «llepenaya anek-
tpuueckoid sHeprum» HTY XIIN Obut pa3paboTaH TPEXITAIHBIH aJTOPUTM CTaTH-
cTrdeckor 00padoTku pe3yiapratoB XAPI. Huke mprBOAMTCS ONMMCaHUE KaXIOTO
U3 ATANOB CTATHCTUYECKOH 00pabOTKH.

IIpenBapurensHasi o0padoTka gaHHbIX. Ha mepBoM 3Tame BBINONHSIETCS
pacueT YUCJIEHHBIX 3HAYEHUH OTHOLICHMH Map ra3oB U CKOPOCTEH HapacTaHUs, a
TaKXKe TPOU3BOAMTCS MpeaBapUTeNbHAas 0O0paboTKa JaHHBIX HE TpeOyromas Hc-
MTONTE30BaHMS CTATHCTHYECKUX KPUTEPUCB M OCHOBAaHHAS HAa HEKOTOPHIX JOMYIIE-
HUSX.

Kak mokazan aHamms, i ra3oB YIIIEBOJOPOIHOTO psAda, PACTBOPEHHBIX B
Maciie TpaHC(POPMATOPOB HETEPMETUIHOTO HCIIONHEHHS, HAMOOJBIIYIO BEPOST-
HOCTB ITOSIBJIICHHUS UMEIOT KOHIIEHTPAIUU, KOTOPhIEe UMEIOT 3HAUCHHUS HIDKE Tpefe-
na oOHapyxeHusi xpomartorpada. V3zsectHo [7], 4TO 4yBCTBUTEIBHOCTH OOHAPY-
KEHHs KOHIEHTpAIHii ra30B xpomarorpadom Haxoaures Ha ypose 107-107 %
06. Kak npaBmiio, B kapTax XxpoMarorpaMueckoro aHajiu3a 3HaYeHUs] HUKE Tpe-
Jena oOHapysKeHus1 0003HavaroTest Kak «0» mbo «oTcyTeTByeT». Kak otmeuaercs
B [1, 2], cyMMapHas MOrpeuIHoCTh aHaIu3a, IPU 3HAYEHUSIX KOHLIEHTpaIUi ra3oB
yraesogopoanoro psaa — 10 mxi/a (0,001 % 06.), moxer mocturath 50 %. Cuc-
TeMaThdecKas TOTPEITHOCTh M3MEPEHHS KOHIICHTPANWH Ta30B, PaCTBOPCHHBIX B
Macie, MoxeT gocturath 19,7 % [7] u pacter mo Mepe mpHOIMKEHUST KOHIICHTpa-
oW K TOpOTy YyBCTBHUTENFHOCTH Xpomartorpada. Takum obpasoM, Hamumane
0O0JBIIOTO YHCIa KOHICHTPAIM HIDKE W OMU3KHUX K TOPOTY UyBCTBUTEIBHOCTH
xpomarorpad)a IPUBOIUT HE TONBKO K MCKAKEHHIO TUCTOTPAMM SMITUPUIECKOTO
pacnpenenenus (CM. puc. 2), HO U SIBJISIETCS] HCTOYHUKOM MOTPEIIHOCTH pe3yibTa-
ToB XAPI'. B paborax [3, 4] npesaraercs 3aMeHUTh 3HAUYEHHUS KOHIEHTpaIUi
HIDKE MOpOTa YyBCTBHTEIBHOCTH XpoMaTorpad)a 3Ha4eHHEeM YyBCTBHUTEIBLHOCTH
xpomarorpada. Ho, Takas 3aMeHa NIPUHIUITHAILHO HE U3MEHUT (HOpMY IMIHpHYe-
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CKOTO PAacIIPEAEIeHHsI U KPOME TOTO 3HAYEHHS PEAIbHBIX KOHIEHTPAlWid MOTYT
3HAYUTEIBHO OTJIMYAThCS OT 3HAUEHMs HIDKHETO mpenena xpomartorpada. st on-
peACTICHU I'PaHUYHBIX KOHHCHTpaHI/Iﬁ PaCTBOPCHHBLIX B MacCJI€ ra30B U IJIA OLICH-
KU CpE€OAHUX PUCKOB O6J'I8.CTB MHUHHUMAJIBHBIX KOHHCHTpaHI/Iﬁ NpeACTaBJIACT HE3HA-
YUTEJIbHBIN MHTEpec. BaxkHO BBISBUTH IIIONIA/b MEPECEUEHUs 3aKOHOB paclpee-
neHus it 0e3neekTHRIX U JeEeKTHRIX COCTOSHUM TpaHchopMmaTtopoB. B Oe3me-
(eKTHBIX TpaHCOpMaTOpax 3Ta IUIONIAJb CMENIeHA B 00JacTh C BHICOKMMH 3Ha-
YEHUSIMA KOHLICHTpaIMid ra3oB. [1o3ToMy npu MccieIoBaHUM 3aKOHOB pacIperie-
JIeHNH KOHLEHTPAIMid Ta30B, KOHIEHTPALMH HIKE IOpOra YyBCTBUTEIHHOCTH
xpomarorpada, He yUHTHIBAINCE.

IMpn ananuse ommuowenuti nap 2asos, pacdyeT WX 3HAUYCHWH BBITOJHSIICS,
TOJBKO, €CITM KOHIICHTPALNX JIBYX T'a30B B Mape MPEBBIIIAIN IOPOT YyBCTBUTEIb-
HOCTH Xpomartorpada. To ecTh eciii KOHIICHTPALUs XOTs OB OHOTO M3 Ta30B ObI-
Jla HIDKE TI0pora YyBCTBUTEIBHOCTH XpomaTorpada, TO JaHHOE OTHOLIEHHE HC-
KITFOYaJIOCh U3 BBIOOPKH.

AHaNOTMYHBINA MOJIXOJI UCIIONIB30BAICS U YISl MIPEABAPUTENLHON 00pabOTKH
3HAUYEHHUH cKropocmell Hapacmanus 2a306. Eciu 3HaYeHWE KOHIIEHTpALUH Tra30B
OBUTO HIDKE WM Ha yPOBHE CBOETO Iopora oOHapyKeHHs, TO pacCCUMTaHHOE 3Ha-
YeHHe CKOPOCTH HapacTaHus OyJIeT elle Jaiblle OT PealbHOr0 3HaYESHUS, YEM eT0
KOHILIEHTpauus. B CBsI3M € 3THM CKOpOCTh HapacTaHHsl r'a30B pacCUHUTHIBAJIACh
TOJBKO TPH YCIIOBHH, YTO B COCEIHMX 3aMepax KOHIIEHTPAIWH I'a30B MPEBBIIIATN
qyBCTBUTEIBHOCTH XpoMaTorpada.

OuneHka OHOPOJAHOCTH JAMATHOCTUYECKHX KPUTEPHEB MO KAKIAOMY OT-
AeabHOMY TpaHchopmaTopy. OCHOBHEIM OTIIMYHEM IPEIIaracMoro ajaropurMma
cTaTucTHYecKoi 00pabotku pe3ynpTatoB XAPI, OoT nmpuBeIeHHBIX B JIHTEpATyp-
HBIX MCTOYHHUKAX, SIBJISICTCS OLEHKA OJHOPOAHOCTH JHUATHOCTHUECKUX KPUTECPHEB
10 K&XJOMY OTAEIFHOMY TpaHc(hOopMaTopy.

BrIimosHeHHBIN aHAIN3 ToKasaJl, YTO 3HAaYCHUA JUArHOCTUYCCKUX KPUTCPUEB,
JUISL OTHUX M T€X K€ ra3oB, IJIsl OJJHOTO M TOTO e TpaHcdopmaropa, Moay4eHHbIe
B pasHbIC MOMEHTBI BPEMEHHU MOTYT OTJIMYATHCA Ha HECKOJIBKO IOPAAKOB. Yro
BITOJIHE OOBSICHUMO YUYMTHIBAsI CIyYailHBIH XapakTep M3MEHEHUs Harpy3Ku M BO3-
JEWCTBHS aBapUIHBIX PEXHUMOB pabOTHI AIeKTpuIecKux cerell. OcoOeHHo 3TOo Xa-
PaKkTEepHO AJIsI HETEPMETHYHBIX TPaHC()OPMATOPOB, MU KOTOPHIX (DOPMUPOBAHHUE
Ka4eCTBEHHOTO M KOJIMYECTBEHHO COCTaBa ra30B MPOUCXOJUT HE TOJBKO 3a CUET
MX HOBOOOpa30BaHMs, HO U 3a cueT qudy3nuu ra3oB u3 Macia B atmocgepy. an-
HOE OOCTOSATENBCTBO 3aTPYAHSECT KOJMYECTBEHHYIO OIICHKY Tra30COJCpKaHHs B
Maclie, T.K. JJIs 3TOTO HeoOXOOUMO 3HATh BENWYHHY CKOpocTH Auddy3uu ra3os,
KOTOpasi OyZeT CYIIECTBEHHO OTIMYATHCS MPH Pa3IU4HON TeMIlepaType Macia u
OKpY’KaloIIe cpemsl sl TpaHc(hOpMaTOpOB pa3inuyHOi KOHCTpyKiuu. [lo cyTw,
oOHapy>XuBaeMbIe B JIO0OW M3 MOMEHTOB BPEMEHHU KOHILIEHTPALMH T'a30B B Macie
HErepMETUYHOTr0 000PYA0BaHUS 0TOOPAKAIOT PA3HUILY MEXKAY CKOPOCTSIMH HOBO-
00pa3oBaHus ra3oB M UX Auddy3un B atMocepy, a pocT KOHIIEHTpaLHUil 3TUX ra-
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30B MOXXET CYIIECTBEHHO OTCTaBaTh AECHCTBUTEIBHBIX CKOPOCTEH ra3o00pa3oBa-
Hus. [ndys3us ra30B U3 OCHOBHOTO 00BheMa Maciia aTMOocdepy 3aBHCHT OT CTeTIe-
HHM PacTBOPUMOCTH Ta30B B Macie, KOTOopas, B CBOIO Ouepe/lb, pa3indHa AJs OT-
JIENBHBIX Ta30B U U3MEHSIETCS ¢ U3MEHEHHEM TeMIepaTrypsl. UTo B KOHEUHOM HTO-
re ¥ IPUBOIUT K HEOJHOPOAHOCTH pe3ynbTaToB XAPT.

JIns BbIENEHUS OJHOPOIHBIX 3HAUEHUI AMAarHOCTUYECKUX KPUTEPHUEB B Ka-
JKIIOM OTAENBHOM TpaHchopMaTope OB MCIONB30BaH MOAXOM, OCHOBAaHHBIA Ha
BBIJIEJICHUH TPYOBIX IPOMax0OB U3 YHCIJIA OJHOTUIHBIX U3MEPEHUH. YUUTHIBAsI, YTO
BHJ 3aKOHA PACHpENeNICHHsS HEM3BECTEH M MOXKET OTIMYAThCS OT HOPMaJbHOTO
3aKOHA, TO JJISI BBIACIEHHS IPpyOBIX MPOMAxX0B, ObIT HCHONB30BaH CTATUCTHUECKHUI
kpurepuit UpBuna.

Jlist 3TOTO [UIS Ka)XKJ0TO OTHOIIEHHMS, TI0 Ka)XXJOMY TpaHc(opmaTopy CTpouI-
Csl BApHALMOHHBIA PSIJl, ¥ OLEHUBAINCH COMHUTEIbHBIE 3HAUEHHS Ha OZHOM WIIH
000X Kpasx psiga. [is yero BBIYUCIUIOCH PacueTHOE 3HaYeHUe Kputepus Mpsu-
Ha:

- Tl — = n

TJie X — MOJ03PUTENLHOE 3HAYEHHE; X npey — MPEBLIYILEE 3HAUYEHHE B BAPHALIMOH-
HOM psny.

[TomyuenHoe pacueTHOe 3HaUeHHWE Kputepus VpBuHa CpaBHUBAIOT ¢ Tabwmd-
HBIM 146, 3HAYEHUSI KOTOPOTO OOBIYHO HAXOAAT U3 COOTBETCTBYIOIIEH TaOIHUIIBL.
Ecmi #pacy. > rasn, TO PACCMATPUBAEMOE 3HAYEHHE OTOPACBHIBAIOT U IIPOBEPSIOT
CleyIoIiee.

®opMupoBaHHe OTHOPOIHBIX MACCHBOB JaHHBIX. [[ns Toro 4roOwl, pe-
3yJIbTaThl U3MEPEHUH MO OTHENBHBIM TpaHcdopmaTropaM, MOKHO ObLIO 0OBEIH-
HHUTh B OJIMH MAacCHB JaHHBIX, TOJDKHO BBITIOJHATCS YCIOBHE O NPUHAIICKHOCTH
9THX JIAaHHBIX OJJHOM reHepalbHONW COBOKYNMHOCTH. [IpH 3TOM OTAENbHBIE BEIOOPKH
JIOJDKHBI TIOAYMHATHCS. OJTHOMY 3aKOHY paclpeieieHus], UMETh paBHbIE MaTeMaTH-
YeCcKHe OXKWIAHMS M Jucnepchio. st MpoBepKH TpeX CTaTUCTUYECKHX THIIOTE3
OBLIH HCIIOJIB30BaHbI TPH KPUTEPUSL.

Panzoswlii kpumepuii YunkoKcona CIyXWT IJIsl TIPOBEPKH OTHOPOIHOCTH
ABYX HE3aBUCHUMBIX BBIOOPOK: X;, X, ..y X, U Vjs Vs ees V,, - JIOCTOMHCTBO 3TOrO

KpuTepus [8] COCTOMT B TOM, YTO OH IPUMEHHM K CIy4YalHBIM BETMYMHAM, pac-
npesieNieHuss KOTOPBIX HEW3BECTHBI; TPEOYETCs JIUIb, YTOOb! BEIMYMHBI ObLIH He-
npepbIBHBIMU. Eciin BBIOOPKHM OJJHOPOJHBI, TO CUUTAIOT, YTO OHHM HW3BJICUEHBI U3
OJIHOM U TOH € T'€HEPaIbHON COBOKYITIHOCTH U, CJIEJOBATEIbHO, UMEIOT OJUHAKO-
BbIe, IPHYEM HEM3BECTHBIE, HENPEPBIBHBIE (PYHKINHU pactipeneneHus F(x) u F5(x).
Takum 06pa3om, HyseBasi TUIIOTE3a COCTOUT B TOM, YTO IPH BCEX 3HAYEHHSX ap-
ryMeHTa (0003HauMM ero uepe3 x) QyHKIUH pachpeieeHus paBHbI MEXKITY COOOM:
F(x) = Fy(x). KoHKYpHpYIOIUME SBISFOTCS CIEAYIOMNE THIOTE3BL: F(x) # FH(x),
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Fi(x) < Fy(x), Fi(x) > Fy(x). [IpuaaTHe KOHKYpUpPYIOIIEH THIIOTE3Hl H|: 03HAdYaeT,
yto X > Y. JleficTBuTENHEHO, HEPaBEHCTBO Fj(x) < F,(X) paBHOCHIBHO HEPAaBEHCTBY
P(X < x)< P(Y < x). OTcroma JIerko MoJy4HTh, 4TO P(X > x)< P(Y > x). Hpy-

THMH CJIOBaMH, BEPOSITHOCTH TOTO, YTO CITydaiHas BeIW4IHHa X MpeB3oiaeT Quk-
CHPOBAaHHOE JCUCTBHUTEIHHOE YHCIIO X OOJbIIe, YeM BEpPOSTHOCTH CIyJaiHOH Be-
J4YuHe Y oka3aThCs OOJNBIIEH, YeM X; B 3TOM CMbIciie X > Y. AHAJOTHYHO, €CIIU
CIpaBeTNBa KOHKypupyromas runoresa Hy: F(x) > Fy(x), To X< Y.

IIpoBepka ogHOpOIHOCTH pe3ynbTaToB XAPI', HOTy9eHHBIX AJIs IBYX TpaHC-
(hopMaTopoB, HEMapaMETPUIECKIM TECTOM Y MIIKOKCOHA BBITIOJHSIACH B CIEIYIO-
LIEH [TOCIIE0BATEIbHOCTHU

1. OcHoBHas runotes3a fix) = f{y), TO €CTh 3HAYCHUSA AUATHOCTUYCCKUX KpPHU-
TEpUEB HE3aBUCHMBI U OIMHAKOBO PacIpe/IesICHBI.

2. Kaxxnomy aJeMeHTy MpUCBaMBaICS paHT (MOPSIKOBBIH HOMEP 3JIEMEHTOB
CITly4alHBIX BEJIMYUH X Uy B 00IIEM BapHAIL[MOHHOM PSAY).

3. Jlanee mpoBOIMIIOCH PaHKUPOBAHNE 3HAUCHUIH BPEMEHHOTO psijia 1o YObI-
BaHMIO.

4. Psin menmiics Ha ABa PaBHBIX y4acTKa (WM 00bEM HEepBOi BBIOOPKH MEHb-
II1€ YeM BTOPOIT) M JUISl KaXKIOTO M3 HUX ONpENesuiach CyMMa PaHTOB.

5. KputepuranbHas cTaTUCTHKA!

H/
W =2 @
i=1

r7ie Wi — CyMMa paHTOB IePBON TIOJOBHHBI OOIIETO BApHUAIIMOHHOTO psia 00beMOM
ny; W, — CyMMa PaHT'OB BTOPOH ITOJIOBUHEI OOIIET0 BapHALIMOHHOTO PsAfa 00beMOM
ny. Ny +n, =n.

6. CTaTUCTHKA CPABHEHMSA: Wiy U Wo, — IPOLEHTHBIE TOUKH, %0, C yPOBHAMH

[31w)o(o3)

7. IlpaBuio npuHATUs rUnoTe3sl Hy: runoresa Hy oTBepraeTcs, eciu
Wi < Wip U Wy > Wy,

Z - Kpumepuii Ha PAGEHCHEO MameMamuyeckux oxcudanuii. Tpebyercs 1o
BEIOOPOYHBIM CPETHUM TP 33/IaHHOM YPOBHE 3HAYMMOCTH O IPOBEPHUTH HYJIEBYIO
THIIOTE3Y, COCTOALIYIO B TOM, YTO T€HEPAJbHbIE CPEIHHE (MAaTEMATUUECKHE OKH-
JJaHWUS) PACCMATPHBAEMBIX COBOKYITHOCTEH PaBHBI MEXIy cOOOM, TO ecTh

Hy: M(X) = M(Y).

YunTeIBast, YTO BEIOOPOYHBIE CPEIHUE SBISIOTCS HECMEIICHHBIMH OLICHKAMH
TreHepajbHbIX CPEAHUX, TO €CTb M ()7 ) =M (X ) un M ()7) =M (Y) , HYJIEBYIO THUIIO-
Te3y MOKHO 3aIluCaTh TaK:

Hy:M(X)=M(7).

IIpoBepka paBeHCTBA MaTEMAaTHYECKUX OKUIAHUN AMAarHOCTHYECKHX KPHUTE-

pHEB, BBITIOJIHSIIACH B CIIEIYIOIIEH MTOCIE0BaTEIbHOCTH [8]:
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1. OcHoBHasg rumnoreza M (X ): M (Y ), TO €CTh MaTeMaTHYECKHE OKHUIaHUS

JIMAarHOCTHYECKUX KPUTEPHUEB IS IBYX CPaBHUBAEMBIX TpaHC(OpMATOpPOB paBHBI;

2. VuuTslBas, 4TO BHJ 3aKOHA PACIpEAEICHUS HEU3BECTEH U MOXKET OTJIU-
4yaThCs OT HOPMAIBHOTO, TO B Ka4eCTBE KPUTEPHsI ATl IPOBEPKU HYJIEBON TMIIOTE-
3Bl IPUMEM CITy4alHYIO BEIHUYNHY:

7' — X—=y , (3)

+
n m

I7Ie XU y | — BBIOOpOYHBIE 3HAUEHUS MaTeMaTHdecKux oxkunauuit; Dy(X) u Dy(Y)
— BBIOOPOYHBIEC 3HAYCHUS AUCTIIEPCHIL; 12 U M — 00BbEMBI CPAaBHUBAEMBIX BBRIOOPOK.

3. CTaTHCTUKA CPABHEHUS: Ly, ONPeenseTcs no tabnuue pynkuuu Jlamnmna-
ca, 110 PaBEHCTBY:
_(-2)

Zxpur 2

4. TlpaBuno npuHsATUS THUNOTE3bl Hjy: rumnore3a H, oTBepraercs, eciau
|Zwasal > Zipur, ©CTH |Zygasn| < Zypur, TO HET OCHOBAHMI OTBEPTaTh HYNEBYIO THIIOTE3Y.

Kpurtepnii ®umepa — CHegexopa Ha paBeHCTBO aucnepcnmii. [To HezaBu-
CHMBIM BBIOOpKaM ¢ 00beMaMH, COOTBETCTBEHHO PaBHBIMU 71 U 7, HAMJICHBI BbI-

6opounsie mucniepcun Sy u S, . TpeGyeTcs pH 3aJaHHOM yPOBHE 3HAYMMOCTH O

MIPOBEPHUTH HYJIEBYIO THIIOTE3Y, COCTOSIIYIO B TOM, YTO T'€HEpaJbHbIE NUCIEPCHU
paccMaTprUBaeMBIX COBOKYIHOCTEH paBHBI MEKIY COOOM:
Hy : D(X) = D(Y).
Y4uThIBast, YTO UCTIPABIECHHBIE AUCIIEPCUH SBIAIOTCS HECMELICHHBIMH OILICH-
KaMU reHepalIbHBIX qucnepcuit [8], To ecTh

m[s3]=p(x), m[s]=D(r),
HYJIEBYIO THIIOTE3Y MOXHO 3aITHCaTh TaK:
Hy:M(s2]=mls2].
B kavecTBe KpuTepHs MPOBEPKU HYJIEBON THIOTE3bI O PABEHCTBE T'€HEPalib-
HBIX JUCTIEPCUil MPUMEM OTHOILICHHE OOJIbIIEH AUCIePCUU K MEHbBIIEH, TO ecTh
CITy4alHYIO BEJTHUYHHY
SZ
F= S_62 .
M
Benuunna F npu yciioBuu cripaBesTUBOCTH HYJIEBOW TMIIOTE3bI UMEET Pac-
mpenenenne @umepa — CHemekopa co cTemeHsMH cBoOonmel ki =n;—1 u
ky=mn,— 1, tme n; — o6bpeM BBHIOOPKH, N0 KOTOPOW BEIUMCIIEHA OOJBIIAs HCIIPaB-

JICHHAsl AUCTIEPCHs; 1, — 00BEM BBIOOPKH, MO KOTOPOH Hail/leHa MEHbIIAs JHUCIEp-
cHsL.

“4)

IIpoBepka pesynbpraToB XAPI' Ha paBeHCTBO AucIiepcuil MPOU3BOAMUIOCH B
CIIEIYIOUIEH IIOCIE0BATEILHOCTH:
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1. OcHornas runote3a D(X) = D(Y);

2

2. KputepuanbHas cTaTUCTHKA: [ = —12~F(,1171); (ny—1) -
2

3. CratuctuKa CpaBHeHUS: [, ) (.1 .05

4. TlpaBmmo mnpuHATHS THUIOTEe3Bl H,: rTHmore3a H, OTBepraercs, eciu
F > Fi 1) ny-1y,005 -
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PucyHnok 3 — 3aBUCMMOCTH TMarHOCTUYECKUX KPUTEPUEB JIJIsI HHTEPIIPETALIUU PE3yJIbTaTOB
XAPT'" OT 1UTEIBHOCTH SKCIUTYaTAllMU )11 OJTHOPOJHBIX MACCUBOB: d — KOHLICHTPALIUU
C,Hy; 6 — otnomenust C,H,/C,Hg; 6 — ckopocth Hapactanust CoHy

DopMHUpOBaHUE OJHOPOIHBIX MACCHBOB AMArHOCTHYECKUX KPHUTEPUEB OCY-
LIECTBIISUIOCH ITyTEM MONAPHOTO CPABHEHMUS, JUATHOCTHUECKUX KPUTEPUEB MO BCEM
TpaHcopmaTropaMm, Al OITOTO  HCMOAB30Balach aBTOPCKas — IMporpaMma
«ODNORODN» [9]. /IBe BHIOOpKH OOBEIUHSIINCH B OJIH MacCHB €CITH:

L. 81 >S8u1, 12,0025, S2 < Sut, n2, 0,975 — TECT W

2- Zua6n < ZKpm, 0,95 — TECT Za
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3.F< F(nl -1), (2 1), 0,95 — TECT F.

B kagectBe mpumepa, Ha puc. 3 TpUBEAECHBI OJHOPOAHBIE MACCHUBBI, HOTY-
YeHHBIE B PE3yNbTaTe CTATUCTHYECKOW OOpabOTKM TpeX AUArHOCTUYECKUX KpHUTE-
pueB ¢ nmomotnsio mporpaMMbel «KODNORODNY.

OO0BbeM BBIOOPOYHBIX 3HAYCHHH N, 3HAYCHUS MATEMATHYCCKOTO OXKHIAHHSI
M., mucniepcun D,, a Takke K03(QOUIIMCHTOB aCCUMETPUM M JKCIECCa j, U jo VIS
NPEJCTAaBICHHBIX HAa PUC. 3 MACCHBOB JAHHBIX IPUBEICHBI B Ta0II. 1.

Ta6J11/1ua 1 — CratucTuueckue XapaKTEPUCTUKU OAHOPOAHBIX MACCUBOB PACTBOPCHHBIX
B MacJIC ra30B

I<pI/ITeI)I/If;I N M( DX ja jC
C,H, 173 0,0103 0,000005 -0,350 4,071
C,H4/C,Hg 298 20,786 90,480 0,172 2,956
RC,Hy 300 0.0235 2.625 0.0627 4.944

HccnenoBanne 3akoHOB pacnpeaeseHusi. AHAJIN3 3aKOHOB paclpe/ielIeHHs
JTUArHOCTHYECKUX KPHUTEPUEB, HUCIOIB3YEMBIX JUII HHTEPIPETAIIMH PE3yJIETATOB
XAPT, BBIIOJIHAJCS B CIEAYIOIIEN IOCTIEA0BATENBHOCTH.

DMIUpUYecKre JaHHBIE PaHKUPOBAIHCH TI0 BO3PACTAHUIO.

Onpenensuiicy mapaMeTpbl 16 3aKOHOB pacIpeneNeHus], TUaTHOCTHIECKAX
KPUTEPHUEB, TI0 SMIIUPHYECKUM JaHHBIM, IS YETO MCIIOIB30BAUCH METOJI MOMEH-
TOB M METOJI MaKCUMAaJIFHOTO TpaBaonoaoous [8, 9].

Onpenemnsics MOJMTOH AMIUPHYECKUX JacToT [§8, 9]. I onpeneneHus unc-
Jla MHTEPBAJIOB UCTOJNIb30Baachk popmyna Crapmkeca:

mzlogz(n+1):3,3llgn+1, 6)
T/Ie M — YUCII0 UHTEPBAJIOB; /1 — 00BEM BRIOOPOYHBIX 3HAUCHUI.

PaccunTrIiBaNmCH TEOpETHYECKHE YAaCTOTHI UCXOIS U3 MOyUYeHHBIX paHee Ia-
paMeTpoB 3aKOHOB PaCIIPEICICHNUS;

BrmonHsAmace mpoBepka Ha CXOXKECTh SMIHPUYECKOTO U TEOPETHIECKOTO
pacripesieieHus 1o IByM CTaTUCTHYECKIM KPUTEPHSIM.

Kpurepuii ITupcona y*:

N \2
7= ZM , (6)
i=1 n;
[Jie 1; — 3HaYCHHe IMITUPUYECKUX YaCTOT; /1, — 3HAYCHHE TEOPETHIECKUX YacTOT.

st mpOBEepKH OCHOBHOM THITOTE3bI BBIYHCISIETCS BBIOOPOYHOE 3HAUCHHUE
KpUTEpHUs ){2 U 10 TalnuIe KPUTUYECKUX TOYEK paclpeieieHHss KpUTepus Zz , TIo
3aJJaHHOMY YPOBHIO 3HAUMMOCTH O M YHCITy CTETIeHeH CBOOOIBI k HAXOMAIT KPHUTH-

2

YECKYIO TOUKY Yo (a; k) .

Yucio creneneit cBOOOIBI k onpesensieTcs 1o paBeHCTBY

k=s—1-r,

rae s — YUCII0 Ipynm (YaCTUYHBIX MHTEPBAIOB) BBIOOPKHU; /' — YKCIIO MApaMETPOB
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MPEeIIoJIaraeMoro pacrpeiesieHust, KOTOphIe OLCHEHbI 110 JTaHHBIM BHIOOPKH.

Ecii pacueTHoe 3HaUEeHHe KPUTEPUs * MeHbIIE KPHTHYECKOTO, TO OCHOBHAs
THIIOTE3a He oTBepraeTcs. EcIu pacueTHOe 3HaueHHe KPUTEpHs j~ GONbIIe KPHTH-
YeCKOro, TO OCHOBHASI THIIOTE3a OTBEPraeTcCs.

Kpurepwuit Kommoroposa-CmupHoBa.

D, = max‘ﬁ(X)— 1'?mod (X;@X , (7
rae D, — CTeNeHb pa3iuuus MeXAy paclpeacicHUsIMU F (X ) u ]?mod (X ;@); X -
paspsabl, MO0 KOTOPBIM PAaCCUUTHIBAIOTCS Pa3IHyms; F (X ) — DMITUPUUYECKOE pac-

npenenenue X; F (X ;@) — TEOPETUUYECKOE paclpeneacHue X.

B KauecTBe Wipur, HCTIOB3YETCA (QYHKIMS BUIA

Vs =41 D, :«/;-max(ﬁ(X)—FmOd(X; 5))

3HAYEHHE Wpacq ONPEJIENAETCS U3 BBIPAXKEHUs MOACTAHOBKOH 3HAYEHWH n M

D,, 11 KOHKPETHBIX 3MIUPHUYECKUX TaHHBIX. ECIIN BBIOIHACTCS yCIOBHE

l//pacq < l//KpI/lT. BEPX>
TO TUIIOTE3a O COTJIACHU 3MITMPHUYECKOTO PACIPEAEIECHHUS U MOJEIBHOTO HE OTBEp-
raeTcs.

[TpuBeneHHBIN aNTOPUTM pea30BaH B BUjE nMporpaMmsel «ZR» [9], pazpabdo-
tanHoW Ha kadenpe «Ilepemaua snexrpuyeckoit sHeprum» HTY «XIIN». Ilpo-
rpamMMa I03BOJISIET B peKHME on-line, BBIMOIHHUTH MPOBEPKY Ha COOTBETCTBUE 16
3aKOHOB paclpesieNieHus M. puc. 4.

@ 7R - Mccnepeanve 3akoHa pachpefesie HHA CAYUaHHOH BETHUHHBI EHE|E|

| Paccwmsts  papHHe

v I - oeronero pone
gp  EYHKLHK *| v BeTa pacnpeacneHie
¥ JKCNOHEHUHANEHDE PACMPEAENEHHE
Konunsecteo um
v JKCTPHMENEHOE PECMPEAENSHHE
ABTOMaTHYec v [aMMa pacnpeaeneHie OTKpETE EAN PE3YNETETS
v Pacnpeasnenke Nannaca
v NOrMCTHECKoe pacrpeaenerine
v NOTHOPMENEHOE PECMPEAENEHHE
v Pacnpeaenerve Panes
v Pacnpeaenene Beffynna
v Pacnpeaenerme MapeTo ) Buwoa
v Pacnpesgnenie Kown
v Pacnpeaenerie Lnnda-Napeto
v Pacnpeaenenme Lunda
v MHnepfionyHeckoe pacnpeaeneHie
v Pacnpesznenie JaEHieHKD

4 Paccunratk

OTEPBITE DAk LaHHB

Mokasare sasHcumMocTH

YpoBeHb 3HAYM

Pl

¥hpate BCE

Pucynok 4 — /lnanorosoe oKHO nporpamMMel «ZR», 171t BEIOOpa 3aKOHOB pacipeaeIeHus

3HaueHHs MapaMeTpoB 3aKOHOB PACIPENENICHNs, a TAK)Ke pacdeTHBIE U KpH-
trueckue 3HayeHus (npu « = 0,05) xpurepues Ilupcona u Konmoroposa-CmupHo-
Ba JUI IPE/ICTABICHHBIX HA PUC. 3 MACCHBOB JIaHHBIX MIPUBEICHBI B TA0I. 2.

Kak BuOHO M3 TaOmHMIBI AL BCEX TPEX AMArHOCTUYECKUX KPUTEPHEB, pac-
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YeTHbIC 3HaUeHHUs Kpurepus cornacus [Iupcona u xputepus Koamoroposa He mpe-
BBIIIAIOT KpuTH4yeckue. Ha ocHOBaHMM 4ero MOKHO CIIENaTh BBIBOJ O TOM, YTO HET
OCHOBaHMH JUIS TOTO, YTOOBI OTBEPTHYTh 'MIIOTE3y O MPUEMIIEMOCTH 3aKOHa pac-
npeneneHus BeiOymnia ajsi KOHLIEHTpaIii paCTBOPEHHBIX B Maclie T'a30B U OTHO-
IIeHUI map ras3oB, a TaKke pacrpeneneHus Jlamiaca ams ckopocTeil HapacTaHUS
razoB. Ha puc. 5 mpuBeaeHsl rucrorpaMma SMIHMPHUYECKOIO PACHpPEAENICHUS U
(YHKIMS TUIOTHOCTH paclpesieieHus 3akoHoB BeiOymna u Jlaruaca mist  Tpex
JUArHOCTHYECKUX KPUTEPUEB.

PACTIPELENEHHE BEAEYNINA

PACIPERENEHHE BEHGYINA <298 Weibull(;23.461:2.307)

ATIrWeibull=(x;0.011;5.225)

03
0.265
==

PACTPEJENEHHE NATACA
<300><Laplace>(x;0.0241.148)

065
05
055

045

Pucynok 5 — 'ucTorpaMmbl SMIMPHYIECKOTO pacrpeeieHus 1 GyHKINH INIOTHOCTH pac-
npeseneHuid 3akoHoB BeitOyia u Jlamaca AnarHocTHYECKUX KPUTEPUEB, UCIIOIb3YEMBbIX
U UHTepIpeTaunu pe3yiabraTtoB XAPI: a — xonuentpammu C,Hy; 6 — oTHOIIEHHS
C,H4/C,Hg; 6 — ckopocts HapacTanust CHy

Takum 00pa3zoM, pazpabOTaHHBIA TPEXITANHBIN aJTOPUTM CTATHCTHYECKOH
00paboTKM pe3yNbTaTOB HKCILIYaTAIIMOHHBIX WCIBITAaHWH, MO3BOJISIET BBHITIOJIHUTH
OLICHKY 3aKOHOB paclpeAeieHMs] IUAarHOCTHYECKUX KPUTEPHEB IJIsI WHTEpIIpeTa-
nuu pe3ynsTatoB XAPI maxe B yCIIOBHSX HEUETKOCTH M HEOIPEIEIEHHOCTH HC-
XOJIHOW, U3MEPUTENbHON HH(OPMALHH.
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Tabnuna 2 — 3HayeHus napaMeTpoB 3aKOHA paclpeaeIeHus] IMarHOCTHYECKUX KPUTEpUEB

3Ha4YeHue KpuTe-
IMapameTpsl 3aK0Ha pac- 3HayeHue KpUTepus
Kpurepuit npexeneHus BeitOymia IMupcona pust Koamoropo-
parep Ba-CMupHOBa
a B f szacq. szpm‘. kpacq. 7"|<pmx
C,H,4 0,01127 5,225 2 2,873 5,990 0,333 1,360
C,H4/C,H, 23,461 2,306 4 5,389 9,490 0,778 1,360
ITapameTpsl 3aKOHa 3HaueHHe KpHUTe-
. 3HayeHue KpuTepus
Kpurepuit | pacnpenenenus Jlannaca pusa Konmoropo-
IIupcona
o B Ba-CMUpHOBA
RC,H, 0,023573 | 1,147649 | 4 ] 2,886 | 9,490 | 0,600 | 1,360

BruiBoabl. HeonnopoaHocTs pe3yibraroB XAPIT, o0yciioBieHHas Kak 00bek-
THUBHBIMHU (pasziM4Msl B KOHCTPYKIMH, COpTax Maciia, YCIOBHSX JKCIUTyaTalldd U
T.I1.), TaK ¥ CYOBEKTUBHBIMHU (Pa3IMYHBIA yPOBEHb OpraHU3aly ¥ KBATU(QHUKAIIH
IIepcoHasa) He TI03BOJISIET BRIMOIHUTD OIIEHKY 3aKOHOB paclpeeNieHus, 6e3 mpea-
BapUTEIHHON CTaTHCTHYECKOH 00pabOTKH.

Hanmume Gonpioro yucia KOHIEHTPAMH ra30B, MMEIONINX 3HAYCHHS HIDKE
1 OJIM3KMX K HOPOTY YyBCTBHTEIBHOCTH Xpomarorpada NpHBOAUT HE TOJIBKO K
HCKa)XECHUIO TMCTOTPAMM SMIMPHUYECKOTO PACIPENENEHUs, HO U SIBISAETCA UCTOY-
HUKOM TIOTPEITHOCTH pe3ynsTatoB XAPI, uTo HE0OX0ANMO YYHTHIBATH IPU CTa-
THUCTHYECKOH 00paboTKe.

VYcTaHOBNIEHO, YTO 3HAYEHUS TUATHOCTHUECKUX KPUTEPUEB, IS OJHUX U T€X
K€ ra30B, Ul OJJHOTO U TOTO e TpaHcopmaropa, NOoTyueHHbIE B pa3Hble MOMEH-
Thl BPEMEHH MOTYT OTJIMYaThCsl Ha HECKOIBKO MOPAAKOB. B cBA3M ¢ 3TMUM omIM-
60ouHO cuMTath; pe3ynbTathl XAPI', momyueHHble B pe3ynbrare HaOMIOAeHUI 1O
OJHOMY TpaHC(OpMaTopy, «arnpHoOpH» OTHOPOIAHBIMH.

DOpMHPOBAHUE MACCUBOB C OJHOPOJHBIMU 3HAYEHUSMH JUArHOCTUYECKHX
KpUTEPUEB, NOJDKHO BBINOIHATHCSA MPU YCIOBHH CXOJCTBA 3aKOHOB paclpenese-
HUH, paBEHCTBa MAaTEMAaTHYECKHE OXHUIAHWHA M JAUCHEPCUI OTIACITBHBIX BBIOOPOK,
MOTY4EHHBIX JUIs Pa3HbIX TPAaHC(HOPMATOPOB.

[IpemmoskeH TpeX3TamHBI AITOPUTM CTATHCTHYECKOW O0OpabOTKH pe3ynbTa-
TOB SKCIUTYaTallHOHHBIX MCIBITAHUH, KOTOPBIA MO3BOJISIET BBHIIOJHUTH OLIEHKY 3a-
KOHOB pacHpefesieHNus AMarHOCTUYECKUX KPUTEPUEB JUIsI MHTEPIpPETaluu pe3yib-
taToB XAPI' nake B yCIIOBHSIX HEUYETKOCTH M HEONPEICICHHOCTH HCXOAHOM, H3-
MEpUTEIbHON HH(OPMAIHH.
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OCo0eHHOCTH CTATHCTHYECKOH 00padoTKHM Pe3yJbTATOB IKCIIYATAHHOHHBIX HCHBITAHMIA
NpH HCC/IeI0BAHMH 3aKOHOB pacrpejeieHusi pPe3yJbTaTOB XpoMaTorpaguyeckoro aHajim3a pac-
TBOpeHHBIX B Macie ra3os / O. B. Illyrenxo, . H. Bakuaii // Bicuuk HTY «XI1l». Cepist: Texnixa
Ta enexTpodizuka Bucokux Hampyr. — X.: HTY «XIII», 2013. — Ne 60 (1033). — C. 136-150. — Bi6uxio-
rp.: 6 Ha3B.

VY cTaTTi 3aNpONOHOBAHO TPHOXETAIHMIT ANITOPUTM CTATHCTUYHOI OOPOOKH pe3yJIbTaTiB eKCILTyaTaliii-
HUX BUIPOOYBaHb, KU J03BOJISIE BUKOHATH OLIIHKY 3aKOHIB PO3MOJITY JIarHOCTUYHUX KPHUTEPIiB A
iHTepperanii pe3ynbTaTiB XxpoMaTorpaitHoro aHamizy po3dMHEHHX y Machi rasis. JlaHo ommc cratuc-
THYHNX KPHUTEpIiB, SKi BUKOPHCTOBYIOThCA JUIs (OpMyBaHHsA OIHOPiNHMX MacHBiB JaHuMX. Hapenewi
NPHUKIAIN JIOCIIDKCHb 3aKOHIB PO3MOJIIY TPbOX MIarHOCTUYHHX KPHUTEPIiB, SKi BUKOPUCTOBYIOTHCS
UL iHTepIIpeTanii pe3yIbTaTiB XpoMaTorpadivHOro aHaji3y po3uHHEHHX y Macii ra3iB.

Kurodosi coBa: xpomarorpadiuHuii aHali3, BITHOCHHM Tap ra3iB, YacTKOBI po3psiu, aedext
1110 PO3BUBAETHCS.

This article proposes a three-step algorithm for statistical analysis of the results of operational tests,
which allows you to evaluate the laws of distribution of the diagnostic criteria for interpreting the re-
sults of chromatographic analysis of dissolved gases in the oil A description of the statistical criteria
used for the formation of homogeneous data massives of given. The examples of studies of the laws of
distribution of three diagnostic criteria used to interpret the results of chromatographic analysis of dis-
solved gases in the oil of are.

Keywords: cchromatographic analysis, attitudes pairs of gases, partial discharges, developing
defect.
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