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AHAJIN3 3AKOHOMEPHOCTENM W3MEHEHUS COJIEP)KAHUSA
KOMITOHEHT CMECEH IIOCTOSIHHOI'O COCTABA

B cmamve paccmampusaemcsa memoost u cnocobwvl co30anusi 00CmMo8epHo-
20 UCXOOHO20 UHDOPMAYUOHHO20 0becnedenus: 05 MOOeIUPOBAHUs NepeMeHt-
HbIX cMecell NPUPOOHO20 UMU UCKYCCMBEHHO NPOUCXOHNCOCHUSL, C PA3TUYHBIMU
BUOAMU BEUIeCTNBEHHO20 COCMABA U (PA308bIMU COCMOAHUAMU KAK CAMOU CMe-
cu, maxk u ee komnonenm. Paccmompenuvl ¢popmvl u memoowt 3a0anusi nepe-
MEHHBIX cMecell U YC08Usl KOPPEKMHOCMU 3a0anus nepementou cmecu. llpu-
6edeH cnocob adekeamuoz2o npeoopas08anusi 3a0aAHHOU MHO2OKOMNOHEHMHOLL
cMecu 8 CMeCb ¢ MEHbULUM YUCTOM KOMNOHEHmM 6NJIOMb 00 OUHAPHOU cMecu,
A0eK8aAmMHOU 3a0AHHOU.

B cmammi poszensioaemvcsi memoou i cnocobu cmeopeHHs 00CmOGIPHO20
noYaAmMK08020 IHPOPMAYIiliHO20 3a0e3neuenHs Ol MOOeNO8AHHS 3MIHHUX C)-
Miweti npupooHo2o ab0 WMYHYHO NOXOONCEHHS, 3 DI3HUMU BUOAMU DEUOBO20
ck1aody i ¢hazosumu cmarnamu Ak camoi cymiwii, max i ii komnowenm. Po3ens-
Hymi ¢hopmu i Memoou 3a60aHHS 3MIHHUX CyMiulel I YMO8U KOPEeKMHOCHI 3a-
80anHs 3MiHHOI cymiwti. [Ipusedenutl cnocib adek8amHo2o nepemeopeHHs 3a-
0anoi’ 6a2amoKOMNOHEeHMHOI CyMIi 8 CyMill 3 MEHUWUM YUCTIOM KOMNOHEHM
aosic 00 OinapHoi cymiuii, a0exeamHoi 3a0aHol

In the article examined methods and methods of creation of the reliable
initial informative providing for the design of variable mixtures natural or arti-
ficially origin, with the different types of material composition and phase states
of both mixture and her components. Considered forms and methods of task of
variable mixtures and condition of correctness of task of variable mixture. The
brought method over of adequate transformation of the set multicomponent
mixture in mixture with the less number of components up to binary mixture,
adequate set

Beenenme. Ilose3Hple HCKOMAEMBbIE SBISIOTCS MHOTOKOMIIOHEHTHBIMU
IIEPEMEHHBIMU CMECSIMH, OTHOCUTEIBHOE COJIEPKAHUE KOTOPBIX HE ITOCTOSHHO.
CocTaB KOMIIOHEHT ITOJIE3HBIX HCKOIAEMBIX OIPEAENAET 30HY HUX IpakThye-
CKOI'0 HCIIOJIB30BaHus, KOTOPAsi 3aBUCUT HE TOJIBKO OT COCTaBa, HO U OT OTHO-
CUTEIBHOTO COAEpKaHUSI KOMHOHEHT. COCTaB M colepaHuE KOMIIOHEHT B
IIOJIC3HOM HMCKOIIAa€MOM OJIHO3HAYHO OINPENEIISIOT €r0 KaK HEKOTOPYH KOH-
KPETHYIO CMECH C XapaKTEPHBIMU IIapamMeTpam.

Ecnm coctaB cMecu U OTHOCHUTEIBHOE COIEP/KAHUE KOMIIOHEHT HE M3Me-
HSIFOTCSI, TO OYEBUIHO, YTO XapaKTEPHBIMU MapamMeTpaMu TaKOW CMecu OyIyT:
KOJIMYECTBO KOMITOHEHT U OTHOCHUTEIIbHBIE COJAECPKAHUS KAXKIOW KOMIIOHEHTBI
B cMmecH. [Ipu 3TOM yciaoBHEM KOPPEKTHOTO 3aJaHusl TaKoW cMecu OyJeT pa-
BEHCTBO €IMHUIIE CYMMBbI OTHOCUTEIBHBIX COJEPKaHUN BCEX KOMIIOHEHT.
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Ecnu coctaB cMecu U OTHOCUTEIIBHOE COJAECPKAHUE KOMIIOHEHT MEPEMEH-
HbI, TO XapaKTePHbIMU MapaMeTpaMu TaKOW CMeCH OyayT: KOJIUYECTBO KOMIIO-
HEHT U TPeJeSibl U3BMEHEHUSI OTHOCUTEIBHBIX COJCPKAHUN JJIsI KaXKJI0H KOM-
MIOHEHTHI B cMecu. Ha mpakTuke npenesibl K3MEHEHUsI OTHOCUTEIBHBIX COJEp-
YKaHUI KOMIIOHEHT CMECH 3aJIal0TCsl B BHUJIE JIByMEPHOI'O MAacCHBa, B IEPBOM
CTPOKE KOTOPOTO YKa3bIBAIOTCS MAKCHUMAJbHbIC 3HAYECHUS OTHOCHUTEIBHOTO
CoZEpKaHUs KOMIIOHEHT, a BO BTOPOU CTPOKE — MUHUMAaJIbHBIE. B 3TOM cityuae
YCJIOBUE KOPPEKTHOTO 3a/JaHUsI TAKOW MEPEMEHHOW CMECH HE SIBIISIFOTCSI CTOJIb
OYEBUIHBIMH.

JIeCTBUTENIbHO, CyMMa MAaKCUMAJIbHBIX 3HAYEHUM OTHOCUTEIIBHBIX CO-
JepKaHW KOMIIOHEHT (CyMMa 3HaueHHUI MepBO¥ CTPOKM) POBHO KaK M CyMMa
MUHUMAJIBHBIX 3HAYCHUH OTHOCUTEIIBHBIX COACPKAHWNA KOMIIOHEHT (CymMMa
3HAYCHHWI BTOPOM CTPOKM) MPU KOPPEKTHOM 3aJaHHK IEPEMEHHOW CMECH HE
MOTYT OBITh paBHBI €UHUIIE. boyee TOTo, MpY KOPPEKTHOM 3aJaHUU TTEPEMEH-
HOM CMECHM CyMMa MAKCHMAaJbHbIX 3HAYEHUW OTHOCUTEIBHBIX COAEPKAHUI
KOMIIOHEHT JIOJDKHA OBITh OOJIbIIE €IMHUIIBI, & CYMMa MHUHUMAJIbHBIX 3HaYe-
HUW — JOJKHA OBITh MEHbIIIE €IMHUIIBI. Tak Kak 3TO YCJIOBHUE 3a/1aeTCsl Hepa-
BEHCTBAMH, TO OHO SIBJISIFOTCS HEOOXOIWMBIM, HO HE JOCTATOYHBIM YCIOBHEM
KOPPEKTHOT'O 3aJlaHus MEepeMEeHHOW cMecH. JIJisi paspemieHuss 3TUX MpoosieM
HEO0OX0MMO ompeiesieHne Ipyrux (GopM 3aaHusl IEPEMEHHBIX CMecel, uMes
KOTOPBIE MOXXHO ObLJIO ObI C(HOPMYJIMPOBATH JOCTATOYHBIE YCIOBUSI KOPPEKT-
HOCTH 33JIaHHS IEPEMEHHBIX CMECEH.

Ha npaktuke, 1 onpeaeieHHOTO MOJIE3HOI0 MCKOMAaeMOoro, KOJIU4eCTBO
KOMIIOHEHT W MPEJESIbl U3MEHEHUSI OTHOCUTEJIBHOTO COJICPKaHUSI OINpEeIeis-
IOTCSL DKCIEPUMEHTAIIBHO B PE3YJbTATE CIEIUAIbHBIX HCCIEHOBAHUI 3TOTrO
MOJIE3HOTO UCKOIMAEMOI0 WM B MPOLIECCE AKCILTyaTallud MECTOPOXKIeHU. Me-
TOAVKH HCCIIEIOBAHUI U KOHTPOJISI BEIIECTBEHHOIO COCTaBa IMOJIE3HOIO0 MCKO-
MIa€MOro B MPOILIECCE AKCILTyaTallMd MECTOPOKACHUS HE TrapaHTUPYIOT adco-
JFOTHOW TOYHOCTH MOJy4aeMbIX pe3ynbTatoB [1]. IToaTomy uist KOPPEKTHOIO
3alaHUs IEPEMEHHON CMECH Ha OCHOBAaHHMH 3KCIEPUMEHTAIBHBIX JTAHHBIX, HE-
ob0xoanma pa3paboTka crocoba coriacoBaHus (0ajTaHCHPOBKH) HAYaJbHBIX
AKCIIEPUMEHTAIBHBIX TAHHBIX OTHOCUTEJIBHO KOJUYECTBA KOMIIOHEHT U Ipejie-
JIOB U3MEHEHUS UX OTHOCUTEIIBLHOTO COJICPIKAHMUS.

KoppekTHoe 3amanne nepeMeHHoi cMecu He0OX0IMMO TIPH MOJIeINPOBa-
HUW BEIIECTBEHHOTO COCTaBa MEPEMEHHBIX CMECEN U MPOTrHO3a OTHOCUTEIBHO-
ro COAEpKaHHUsI KOMIIOHEHT B CUCTEMAX OMEPATUBHOTO KOHTPOJISI BEIIECTBEH-
HOT'O COCTaBa MOJIE3HBIX UCKOMAEMBbIX.

IlocTanoBka 3aganmii. JlanHas pa®oTa mocBsIIeHA MPOOJIEME aHaIu3a
3aKOHOMEPHOCTEH WU3MEHEHUSI OTHOCUTEIBHOTO COJCpPKaHUS KOMIIOHEHT B
MHOTOKOMIIOHEHTHBIX TMEPEMEHHBIX CMECSX JIsl Pa3JIMYHbIX BHUJIOB BEIECT-
BEHHOT'O COCTaBa CMECEH, ompeneseHus: CocoOoB u (hopmM KOPPEKTHOTO 3aja-
HUS CMeced TIEPEeMEHHOTO COJACpX aHUs, OINpeaAeNeHus KiIacCu(DUKAIMOHHBIX
napaMeTpoB CMecei mepeMeHHOro cojaepskanus. Llenbio paboThl sBIISIETCS TIO-
Jy4EHUE JIOCTOBEPHBIX MCXOJHBIX ITAHHBIX IS MOJICITUPOBAHUS M3MECHEHUS
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JAHHOTO BHJIA BEIIECTBEHHOIO COCTaBa MPH 3aJaHHBIX MapaMeTpax CMECHU Iie-
PEMEHHOI0 COZEpPKaHMs, CIIOCOOOB MPOBEPKU KOPPEKTHOCTH 3a/IaHUSI CMECH U
METOJIOB KOPPEKTUPOBKH HE KOPPEKTHO 3aJaHHBIX CMECEl MEepEeMEHHOI0 CO-
nep>KaHus, CIOCOOOB aJEKBATHOTO MPEOOpa3oBaHUs 3aJaHHN MHOTOKOMIIO-
HCHTHON CMECH B CMECh C MEHBIIIMM YHCJIOM KOMIIOHEHT (COCTaBHBIC KOMIIO-
HCHTBI) BIUIOTh JIO OMHAPHOM CMECH.

N3noxenne MaTepuasoB M pe3yJibTATOB HCCaed0BaHMii. J[ro0as KOH-
KpeTHas peanu3ainusi 1000 cMecu 001a1aeT OYeBUIHBIM CBOMCTBOM:

N
D=1 (1)
i=1

e | - TOPSIKOBBI HOMEP KOMITOHEHTHI,
N - guciio KoMmoHeHT (rpymma);
(i - OTHOCUTEJIbHBIE COJICP>KAHUSI KOMITOHEHT.

bynem paznuuath cMecH C MOCTOSTHHBIM WJIM MEPEMEHHBIM COCTaBOM U
CMECH C MOCTOSTHHBIM WJIM IEPEMEHHBIM COJIEPKAHUEM.

He manoBaxHbIM BOMPOCOM JIsl UCCIIEIOBAHUSI 3aKOHOMEPHOCTEHN H3Me-
HEHUI COCTaBa M COJEPKaHMSI CMECEH SIBJIIETCS BOIPOC CPABHEHUE KOHKPET-
HBIX cMeceil. byieM cunTarh, 4T0 CMECH ¢ OJIMHAKOBBIME KOMIIOHEHTaMU (CMe-
CH OJIMHAKOBOTO COCTaBa) SIBJSIFOTCS CPAaBHUMBIMU cMmecsiMu. CMecH ¢ He 0Ju-
HAaKOBBIM COCTaBOM CPaBHUBATH HEBO3MOYKHO, TAKHE CMECH MOYKHO TOJBKO
COTIOCTaBMATh. JIJIsi comocTaBiIeHUs CMECei JOTMOJHUTENTHLHO TPeOyIoTCs He
dbopManbpHbIe KPUTEPUH COMIOCTABUMOCTH, (POPMUPOBAHUE KOTOPHIX OMPEIEIIs-
eTcs 3a/lad4aMH COMOCTaBJICHUsA. BOnpockl CpaBHEHUSI U COTIOCTABJICHUSI CMECEi
SBJIICTCSI OTAEIBHOM 3aa4eil U JaHHOM paboTe MoIPpOOHO HE pacCcMaTpPUBAETCS.

Takum o0pa3oM, B 1aHHON paboTe OyQyT paccMaTpUBATHCS NEPEMEHHbBIE
CMECHU TOCTOSITHHOTO COCTaBa C TMEPEMEHHBIM COJEpXKaHHUEM KOMIIOHEHT. B
JaJIbHEHIIIEM TOJ] TEPMUHOM «CMECh» OyIeM TMOojpa3yMeBaTh IMEPEMEHHYIO
CMECh MOCTOSTHHOTO COCTaBa C MEPEMEHHBIM cojiepxkaHueM. [[pyrue BapuaHThI
NEPEMEHHBIX CMeCEl OyAyT OroBapuBaThCS OTIEIBHO.

JUig 3a1aHusl CMECH HEOOXOIUMO OIPEAEIIUTh Psiji €€ MapaMeTpoB, KOTO-
pbI€ TOJHKHBI BKIIOUAThH CIIETYIOLIEE:

— CocraB cMecH;

— Tum cmecy;

—  Bup BemecTBEHHOTO cocTaBa CMeECH;

— I'pynma cmecy;

—  Kiacc cmecn.

CocraB cMecHu BKJIIOYaeT (PU3MUYECKUE CBOMCTBA BEIIECTBA, KOTOPOE SIB-
JISIETCSl CMEChIO, U (PU3NYECKUE CBOMCTBA BELIECTB, KOTOPHIE SBIISIFOTCS KOMIIO-
HEHTaMHU CMECH. MPUPOJia BEUIECTB, (Pa30BO€ COCTOSHUE, TNIOTHOCTh, HA3HAYE-
HUE, UCTIOJIb30BAHKE U T.]I.

Tun cMecu ompenenser pa3iauuusi CMeceH, JUisi KOTOPBIX KOJIUYECTBO
KOMIIOHEHT B CMECH SIBJISIETCA IMOCTOSIHHBIM WJIM MEPEMEHHBIMH, U OTHOCH-

357



TEJIbHBIE COAEPKAHUSI OTACIbHBIX KOMIIOHEHT B TOM K€ CMECH SIBIISIFOTCA I1O-
CTOSIHHBIMU WJIU TIEPEMEHHBIMH.

Ecau 4mciio KOMIOHEHT B CMECH IMOCTOSIHHO, TO Takas CMECh SIBIISIETCS
CMECBIO MOCTOSTHHOTO COCTaBa, B MPOTHUBHOM ciyyae OyJleM UMETh CMECh Iie-
PEMEHHOI0 COCTaBa.

Ecnu oTHOCUTENBHOE conepKaHuEe JUIsl KaK/I0M KOMIIOHEHTHI B CMECH HE-
WU3MEHHO, TO TaKasi CMECh SIBIIIETCS CMECBIO IIOCTOSSHHOTO COAEPKAHMS, B IIPO-
TUBHOM clly4ae OyJIeM UMETh CMECh IEPEMEHHOTO COJIEPKAHUSI.

Tak kak 3TH CBOMCTBA CMECH MOTLYT MPOSIBIATHCS OAHOBPEMEHHO, TO
MOYHO pa3JIM4aTh YEThIPE TUIA CMECH:

—  CMECH MOCTOSIHHOT'O COCTaBa M MOCTOSIHHOTO COJIEP KaHUS;

—  CMECH IIEPEMEHHOI0 COCTaBa U MOCTOSIHHOT'O COJIEPKAHUA;

—  CMECH MOCTOSIHHOI'O COCTaBa M MEPEMEHHOTO COJICPKAHNUSA;

—  CMECH MEPEMEHHOr0 COCTaBa U IEPEMEHHOIO COAEPKAHUS.

Cmecu niepBoro tuna (IOCTOSHHOTO COCTaBa M MOCTOSIHHOTO COJICPYKAHHU-
€M) B IIPHPOJIC HE CYIIECTBYIOT, TaK KAK HUKAKMM OIBITOM, HU I KAaKOTO BHU-
Jla BEIIECTBEHHOT'O COCTaBa CMECHU HEIb3s JI0Ka3aTh 3TH MOCTOsAHCTBA. Haobo-
pOT, IEPEMEHHOCTH COCTaBa M COJIEP KAHMSI CMECH OYEBHIHA. TOJIBKO MpU 00Yy-
CJIOBJICHHBIX OIPaHUYEHHUSIX JJIs1 ONPEAEIEHHOTO BUIAa BEIIECTBEHHOIO COCTaBa
CMECh MOYKET paCCMATPUBATHCS KaK CMeCh IepBOro tuma. CMech NeEPBOro TUIIA
SABJISIETCS CTAOMIJIBHOW M TIO COCTaBY U MO COJIEPKAHUIO U HE pacCMaTPUBAIOTCS
B JJaHHOU paboTe 10 OYCBUAHBIM MTPUIHHAM.

Cwmecu Broporo turna (IIepeMEHHOT0 COCTaBa M MOCTOSIHHOTO COJICPYKAHMS)
TaK)Xe B IPUPOJIE HE CYLIECTBYIOT U SIBJIAFOTCS THIOTETHYECKUM CMECSMHM, TaK
KaK TpyJIHO ce0e MpelCTaBUTh CMECh, B KOTOPOM M3MEHSETCS YUCIO KOMIIO-
HEHT, a COJEP>KaHUsI COOTBETCTBYIOIINX KOMIIOHEHT HE u3MeHsatoTcs. [Ipu o0y-
CJIOBJICHHBIX OI'PaHMYEHHUSIX JJIs1 ONPEAEICHHOr0 BU/Ia BEIIECTBEHHOTO COCTaBa
CMECh MOXET pacCMaTPUBATHCS KaK CMECh BTOPOTo Tuma. CMech BTOPOro TUIIA
ABJISIETCSI HE CTAOMJIBHOM IO COCTaBY U B KaKJIOM KOHKPETHOM CIIy4yae MOXKET
OBITH CBEJICHA K CMECH MEPBOro TUIIA.

Cmecu Tpetbero tumna (IOCTOSHHOTO COCTaBa M MEPEMEHHOI0 COJepiKa-
HUS) Tak)Ke, KaK U TepBbIC Ba THIIA, B IPUPOJIE HE CYHMICCTBYIOT, TAK KaK HH-
KAKAM OIBITOM, HH JUIsl KAKOTO BHJA BEUIECTBEHHOI'O COCTAaBa CMECH HENb3S
JI0Ka3aTh IOCTOSIHCTBO cocTaBa cMecu. HaoOopoT, NmepeMEeHHOCTh cocTaBa
cMecu oueBHsIHA. [Ipu OOYCIOBIEHHBIX OrPAHUYEHUSX ISl OMPEIETEHHOTO
BHJIa BEIIECTBEHHOI'O COCTaBa, CMECh MOJKET PAaCCMATPUBATBCA KaK CMECh
TpeThero tumna. CMEecu TPEThero THUIIA SIBIISIIOTCS HE CTAOMJIBHBIMH IO COJEp-
KAHUIO U B JAaHHOU paboTe SBJISIOTCS OCHOBHBIM MPEAMETOM UCCIIEI0BAHUM.

Cmecu yerBepToro tumna (IEPEMEHHOTO COCTaBa M MEPEMEHHOTO COJEp-
KaHMS) SBIIIOTCS PEATbHBIMH CMECSMHM, CYIIECTBYIOIIMMHU B mpupoze. [lpu
0OyCJIOBJIEHHBIX OTPAaHUYCHUSX IS OMPEIEICHHOTO BUAA BEIIECTBEHHOTO CO-
CTaBa CMECh MOKET PAacCMaTpPUBATHCS KAaK CMeCh TpeThero tumna. CMecHu 4er-
BEpPTOr0 THUIIA SIBIISIOTCS HE CTAOMJIBHBIMU M 10 COCTaBY U MO COJEPIKAHHIO.
[Ipu 00yCIIOBIEHHBIX OTPAaHUYEHUSIX JUIsI ONIPEACIEHHOTO BU/Ia BEUIECTBEHHOTO
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COCTaBa, B KaXJOM KOHKPETHOM CJIy4ae CMECh YE€TBEPTOIrO THUIA MOXET ObITh
CBEJICHA K CMECU TPETHETO THUIIA.

Bua BemecTBEHHOr0 €OCTaBa CMeCH, KOTOPBIM OMNpENeNseT XapakTep-
HbIe OCOOCHHOCTH pa3[C/IeHUs CMECH Ha KOMIIOHEHTHI (IPOCThIC BEIECTBA
cMmecH). JIpyrumu ciaoBaMHM, BHJ BEHIECTBEHHOI'O COCTaBa CMECH OMpeeiisieT
XapaKTEPHbIE MTPU3HAKHU MPOCTHIX BEIIECTB CMECU. BUIOB BEHIECTBEHHOIO CO-
cTaBa MOXET OBbITh OOJIBIIIOE KOJUYECTBO M OINpPEESIeTCs TUIIOM CMECH M 3a-
JTayaMH¥ aHaJIM3a BEIIECTBEHHOI'O COCTaBa.

B camom o0miem ciyuae 3aiad aHajgu3a BEIIECTBEHHOTO COCTaBa MOTYT
OBITH CIIETYIONINE €r0 BUIBI: — KOCMHUYECKUN; — MEKTaJTaKTUUECKUH; — rajiak-
TUYECKUN; — MEXK3BE3/IHbIN; — 3BE3HbIN; — MEXKIUIAHETHBIN; — IJIAHETAPHBIN; —
MHUHEPAIOTUYECKUHN; — XUMUYECKUM; — BJIEMEHTHBIN, — 3J€eMEHTapHbI. Kax-
JIBIA BUJT BEMIECTBEHHOT'O COCTaBa KOHKPETHOTO BEIIECTBA MOYKET OBITh aJIeK-
BaTHO npeoOpa3oBaB Apyroi Bui. [loaToMy BBIOOp BHAA BEHIECTBEHHOTO CO-
CTaBa BEUIECTBA HE MMEET MPUHIUIHAIIGHOTO 3HAYCHHUS, a ONPEAEISIeTCs 3a1a-
YaMmM aHaJiu3a BEUIECTBEHHOTO COCTaBa U y100CTBAMU MPOBEJACHUS MOCIIEIHETO.

B nanbHelimeM OyayT paccMaTpuBaThbCsl KOHJICHCHUPOBAHHBIE CPEIbl,
MpeACTaBIISAIONIIE COO0M MPUPOTHBIC CMECH — PYIHBIC BEIIECTBA, I KOTOPHIX
aKTyaJbHBIMA MOTYT OBITH CJICIYIOIINE BHUILI BEIIECTBEHHOTO COCTaBa M MX
KOMOWHAINH:

— MUHEPAJIOTUYECKUM;

— XUMHYECKU,

— DJICMEHTHBIN;

— DJIEMEHTAapPHBIN.

J{nst 3a1aHusl U OMpENICJICHUST XapaKTepa M3MEHEHUsSI BEIIECTBEHHOTO CO-
CTaBa JKEJIE3HBIX Py HEOOXOINMO OIPEACITNTh OCHOBHBIE CBOMCTBA KaK CMECH
B II€JIOM, TaK ¥ CBOMCTBA KOMITOHCHT, BXOJISIIINX B €€ COCTAaB.

Paznenenne CiI0XHOTO BEHIECTBA Ha KOMIIOHEHTBI OMNPEACISETCS] BUIOM
BEIIICCTBEHHOI'0 COCTaBa HA OCHOBAHMUM 3aj7au aHaim3a. Tak, COCTaB KEJIC3HBIX
pPyAd Ha YpOBHE MHUHEPAJIOTHYECKOTO BEIIECTBEHHOI'O COCTaBa OIPEIEIsETCS,
CTPYKTYPOM W TEKCTYpPOH PYAHBIX TE€JI, COCTABOM MHHEPAJIOB, CHHTOHUEN OT-
JEIbHBIX MUHEPAJIOB, CTPYKTYPOM arperatoB U MHAWBUIYYMOB MUHEpaAIOTHYE-
ckux oOpazoBaHuil. CTPYKTYpy PYIHBIX TN M3y4aeT TEXHOJOTHUECKas MHUHE-
panorus [2], corimacHo KOTOpOi#t Bce MPUPOIHBIE MHUHEPAIbI TOAYUHEHBI OHTO-
TeHHH, SBJICHUSIM nU30Mop(dusmMa u reresuca. Bee atu akTopsl 00ycinaBinBa-
IOT 3aKOHOMEPHOCTH B COOTHOIIEHUSX KOMIIOHEHT MMHEPAJIbHBIX BEIECTB
BOOOIIIE ¥ JKEJIE3HBIX PY/I B YaCTHOCTH.

CocTtaB KeNe3HbIX pyJl Ha YPOBHE XUMHUYECKOTO BEIIECTBEHHOTO COCTaBa
OTPENIETSACTCS XUMUYECKUMU COSMHEHUSIMHU, 00pa3ylolue OTJAeIbHbIE MUHE-
pajbl, CHHTOHHEN U CTPYKTYpPOM arperatoB M MHIMBUAYYMOB MHUHEpaJOrvuye-
CKHX 00pa30oBaHMi, 00yCIaBIMBasi 3aKOHOMEPHOCTH B COOTHOIIICHHUSIX XHMHUYE-
CKMX KOMIIOHEHT OT/CIbHBIX MUHEPAJIbHBIX BEIIECTB JKEJIE3HBIX PY/I.

CocTaB KeJIe3HbIX Py Ha YPOBHE 3JIEMEHTHOT'O BEIIECTBEHHOTO COCTaBa
OTpEeNeIAeTCS] XUMUUECKUMHU DJIEMEHTaMH, 00pa3yloliue OT/AE/IbHbIe XUMUYe-

359



CKHE COCJMHEHHUS], U 3aKOHAMU XUMUYECKUX B3aUMOJICUCTBUN OTIEIbHBIX 3Jie-
MEHTOB MEXKJy C000i, 00yciaBinBasi 3aKOHOMEPHOCTU B COOTHOUIEHUSX XH-
MHUYECKHUX DJIEMEHTOB B OTJICJIbHBIX XMMHUYECKUX COCIMHEHUAX BEIIECTBA K-
JIE3HBIX PYI.

CocraB kKeJne3HbIX Py Ha YPOBHE RJIEMEHTAPHOI'O BEIIECTBEHHOI'O COCTa-
Ba OMNPENEIIACTCS AJIEMEHTAPHBIMU YacTUI[AMU, O00pa3ylollue OTAC/IbHbIE aTo-
Mbl XMMHAYECKUX DJIEMEHTOB, MEPUOJANYECKUM 3aKOHOM XUMHUUYECKHUX DJIEMEH-
TOB M 3aKOHOB B3aMMOICHCTBHUS JIEMEHTAPHBIX YACTHUIl, 00yCIaBIMBas 3aKO-
HOMEPHOCTH B COOTHOIIICHUSAX 3JIEMEHTAPHBIX YACTUI] OTAECIbHBIX aTOMOB Be-
HIECTB KEJIE3HBIX PY.

Mexny BUJaMH BEIIECTBEHHOTO COCTaBa CYIIECTBYIOT B3aMMOCBSI3H, TO-
3BOJISIFOIIME BBITIOJHATH B3aUMHbBIE aJICKBATHBIE MTEPEXObI.

['pynma cMecu npencraBisieT co00il KOIMYECTBO KOMIIOHEHT CMECH B CO-
OTBETCTBUHU C 33JIaHHBIM BHUJIOM BEIIIECTBEHHOTO cocTaBa. /[ 3ajlaHHON KOH-
KPETHOM CMECH 3HAYEHUE TPYMIbI ABISECTCS NOCTOSIHHBIM. Eciu mJist 3ajaHHOM
CMECH U3MEHSIETCSA 3HAYCHUE TPYNIbI CMECH, TO 3TO O3HAYAET, UYTO CMECH SIBIISI-
€TCA CMECBHIO C MIEPEMEHHBIM COCTaBOM.

Knacc cmecu sBisieTcss HanOoJiee MOJTHBIM M YHHUBEPCAJIBLHBIM TapameT-
pom 3amanHoM cmecu. Kitace cmecu npescrapiser co0oi HaOop JaHHBIX — Ta0-
JMIy, B KOTOPYIO BKIIFOUAKOTCA 3HAYEHUS NIPEAEIIOB OTHOCUTEIBLHOIO COJIEpkKa-
HUSI KaXKJI0M KOMIIOHEHTBI CMECH B COOTBETCTBHUM C 3aJaHHBIM BUIOM BEILIECT-
BEHHOTr0 coctaBa. Kilacc cMecu MOXeT ObITh MOJTYUYEH B pe3yJIbTaTe aHAJIUTH-
YECKHX MCCJIEIOBAHUI BEIIECTBEHHOI'O COCTaBa CMECHU C MCIIOJIb30BAHUEM CTa-
TUCTUYECKUX METOJOB UM HA OCHOBAHWH PACUETHBIX JIAHHBIX.

dopmar TaOMUIBI 3HAYCHHM TMPENESIOB OTHOCUTEIHHOTO COJEpPIKAHUS
KOMIIOHEHTBI CMECH ompeaenseT GopMy 3aJjaHus CMECU U TIPEACTABISET COOOM
JBYMEPHBI MacCHUB C JIBYMSI CTPOKAMHU W CTOJIOLIAMH, YHCIO KOTOPBIX PaBHO
YUCTy KOMIIOHCHT B CMECH. B BEpXHIOIO CTPOKY TaOIMITBI 3aHOCSITCS MaKCH-
MAJIbHBIE 3HAYCHUS COAECPKAHUN OTACIbHBIX KOMIIOHEHT U B HUXKHIOIO CTPOKY
TaOIUIBI 3aHOCSATCS MUHUMAJIbHBIC 3HAUCHUS COJICPKAHUS OTACIbHBIX KOMIIO-
HEHT COOTBETCTBEHHO.

BeliecTBeHHBII COCTaB KOHKPETHOTO CJIOKHOTO (PU3UYECKOTO BEIECTBA C
MIEPEMEHHBIM OTHOCHUTEIBHBIM COJICPKAHUEM MOKET OBITh MPEJICTABJICH CHC-
TEMOM MPOCTHIX BEIIECTB, BXOASAIIUX B €r0 COCTaB, B BUJI€ KOHEUHOM MOCIE0-
BATEJIBHOCTU MPOCTHIX BEIIECTB, PACIIONOKEHHBIX B OMPEICICHHON MOPSIKE, U
MOCJIENOBATEIIBHOCTH 3HAYEHU OTHOCHUTENBHBIX COAEPKAHUU TPOCTHIX Be-
LIECTB, PACCOJIOKEHHBIX B TOM K€ IMOPSAJKE, B BUAE MACCHUBA OTHOCHUTEIIBHBIX
COJICP)KaHUM MPOCTHIX BellecTB (2) st 1I000ro MPUHATOrO BH/A BEIIECTBEH-
HOI'0 COCTaBa:

{0005 - Qi - Oy L € Mys; 2)
r1e | - MOPSAAKOBBIA HOMEP KOMIIOHCHTHI,

N - uwncio koMoHeHT (rpyrmma);
(i - OTHOCUTEIIbHBIC COJICPKAHUST KOMITOHCHT.
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O4eBHIHO, YTO CyMMa OTHOCUTEIBHBIX COAEPKAHUN KOHKPETHOTO CIIOXK-
HOTO (pM3MYECKOro BEIIECTBA JO0JDKHA ObITh paBHa enunuile (1). Ecmu ycnoBue
(1) Bemmonusiercsi, TO MaccuB (2) OymeT MpEACTaBIsATh COOOW Tak Ha3bIBACMOE
KOHEUHOE COaTaHCHPOBAHHOE MHOXXECTBO. TakuM 00pa3oM, MaccHB OTHOCHU-
TEJIbHBIX COJIEP’KaHUN KOMIIOHEHT JIJIsl JTF0OOTO KOHKPETHOTO CIIOKHOTO (pU3Uye-
CKOT'0 BELIECTBA BCEI/Ia SIBJISIETCS KOHEUHBIM COAJJaHCUPOBAHHBIM MHO>KECTBOM.

Ycnoue (1) HakmaapiBacT OrpaHUYCHHS HA 3HAYCHUS MAKCHUMAJIBHBIX H
MHUHUMAJIBHBIX OTHOCHUTEIIBHBIX COJEPKAHHUIM B MAaCCUBE KJIACCA BEIIECTBEHHO-
ro COCTaBa 3aJIaHHON CMECH, BBIMOJHEHUE KOTOPBHIX OOECIEeUHMBAET KOPPEKT-
HOCTb 3a/IaHUSI CMECH.

BemecTBeHHBIN COCTaB pyAbl CUMTAETCS 3aJaHHBIM, €CJIM 3aJlaH BU] Be-
LIECTBEHHOI'O COCTAaBa, IMOJHBIA CIUCOK KOMIIOHEHT, KOPPEKTHO 3a/JaHHBI MH-
HHAMAaJIbHBIE U MAKCUMAJIbHBIE 3HAYECHUSI OTHOCUTEIBHBIX CONECPKAHUN KAXKIOU
KOMIIOHEHTBI U MTOPSIIOK PACHOI0KEHUS KOMIIOHEHT.

MaccuB Kkiacca BEIIECTBEHHOTO COCTaBa 3a/laHHON cMecH Oy[eM Ha3bIBaTb
HOpMasTbHO# opmoii (H®D) 3amanus cmecH, eciv repBasi CTpoKa 3TOro MaccuBa
COCTOUT M3 MAKCUMAJIbHBIX 3HAUYCHUI COJIEPKAHUSI KOMIIOHEHT, @ BTOpasi CTPOKa
— U3 COOTBETCTBYIOIIMX MUHUMAJIbHBIX 3HAUCHHI COIEPKaHUS KOMIIOHEHT.

J1Jis IpOBEpKHM KOPPEKTHOCTH 3aJaHMsI CMECH WJIH, YTO TO YK€ camoe, coa-
JJAHCHPOBAHHOCTH HOpMalbHOM (opmoit (HD) 3amanus cmecn HeoOX0auMO,
IyTEM MEPECTAHOBKA MAKCHUMAIbHBIX U MUHUMAJIbHBIX 3HAYCHUN COAECPKAHUS
JUTS KaKJI0W KOMITOHCHTHI B HOpMaiibHOU (popme (HD) 3amanus cmecH, moiy-
YUTh HOBBIE JIBE€ CTPOKU. IlepecTaHOBKH BBIMIOIHAIOTCS JI0 TEX MOpP, OKA CyM-
Ma 3HAYEHUM KaXKJ0M HOBOM CTPOKHM HE CTAHET PABHOM eauHULE. Eciu Takyro
NIEPECTAHOBKY HE YAAE€TCS OCYLIECTBUTH, TO 3TO O3HAYAET, YTO MACCUB KJlacca
CMECH 3aJlaH He KOPPEKTHO, a HopMmayibHas (opma (HD) 3amanus cmecu He
cbanmancupoBada. PopMaabHO, yCIOBHE KOPPEKTHOCTH MAaCCHB Kjlacca CMECH
MO>KHO 3aIHMCaTh CIACAYIOMNUM 00pazoM

1 N
EZ(qmaxi"'qmini):l; (3)
i=1

rJe | - TOPSIKOBBI HOMEP KOMIIOHEHTHI;

N - grc0 KOMIOHEHT (Tpyma);

Omaxi -~ MAKCUMAJIbHOE 3HAUEHHWE OTHOCUTEIBHOTO COJEPKaHNsI KOMIIOHEHT;

Qmini - MUHIMAaJIbHOE 3HAYCHHE OTHOCUTEILHOTO CO/ICP KaHUsI KOMIIOHEHT.

[Mopsiiok pacnosiokeHust KOMIIOHEHT B HopMalibHOU dopme (HD) 3ananus

CMECHU U COOTBETCTBEHHO B MACCHBE KJIacCa CMECH, BOOOLIE-TO, HE UMEET 3Ha-
YeHHUs, HO, KaKk OyJeT BHJIHO HUXKeE, YIOPsI0YeHNE KOMIIOHEHT B HOpMaJbHOU
dbopme (H®D) 3amanuss cMmecu oOeCIEYMBACT CHCTEMHBIH ITOAXOM, KOTOPBIM
00ECTIeUUT Yy4eT HEKOTOPBIX BaXKHBIX MAapaMeTPOB KOMIIOHEHT CMeCH. TakuMu
(dakTopaMu KOMIIOHEHT CMECH, K MPUMEPY, MOXKET ObITh (PAKTOP 3HAYUMOCTH
win (HakTop JOMUHUPOBAHUS KOMIIOHEHT B cMecH. DTH (DaKTOPbI MOTYT 3aja-
BaThCS I KaKIOW KOMIIOHEHTHI CMECHU HCXOZS M3 HE3aBUCHUMBIX BHEIIHHX
TpeboBanuil. dopManabHO, MOPAIOK PACIONOKEHHSI KOMIOHEHT CMECH B HOP-

361



ManbHON (popme (H®D) 3amanus cMecu MOXKET OBbITh ONMPEACICH C MOMOIIbBIO
CHelMaJIbHOM JOMUHAHTHON (DYHKIIMH, MOJTYYEHUE KOTOPOM B paMKax HAacCTOs-
1Iei cTaThH (HACTOSAIIETO pa3/eiia) He pacCMaTPHUBACTCH.

Ha mpaxktuke, nmomydaembie HopMaibhbie Gopmbel (HD) 3amanus npupos-
HBIX cMecei (pya), ompee/ieHHbIe B PE3yJIbTaTe IKCICPUMEHTAIBHBIX U CTaTH-
CTHUYECKUX HCCIICIOBAaHUI MPUPOIHBIX cMecel (pyn), B OOJIBIIMHCTBE CIydacB
ABJISIIOTCS. HE cOAIaHCUPOBAHHBIMU. Eciiv nmpoBepKy cOanaHCUPOBAHHOCTH Ha-
qajpHOM HOpMaibHOU (popmbl (H®D) 3amanus cMecH, MOJydeHHOW Ha OCHOBA-
HUU JTAHHBIX 3KCIEPUMEHTAIBHBIX U CTATUCTUYECKUX HCCIICIOBAHUM, MOKHO
JIOBOJIBHO IPOCTO BBIMOJIHUTEH C MOMOIIBIO BhipaxkeHus (3), To OallaHCHPOBKA
HavaabHOU HOopMayibHO#M opmbl (HD) 3amanus cmeceli TpeOyeT crienuanbHOR
MIPOLEIYPBI, KOTOPAS 3AKIFOYAECTCS B CIEAYIOLIEM.

[TycTs 3aaH KOHEUHBIN JBYMEPHBIH MacCUB M,, cOCTOAIIEro U3 JIFOOBIX
MOJIOKUTEIIBHBIX HEOINHAKOBBIX uncen (4), COCTOSINEro uX ABYX CTPOK M KO-
HEYHOTO YHCJia CTOJOIOB!

1, W e iy o AN
I " €My, (4)
azll, 8.2,2, a2,i, aZ,N
HaXOJIMM CyMMBI 3HAYCHHUI DIIEMEHTOB Il IepBOiA cTpokH (5) u 171st BTO-
poti crpoku (6):
N

Sp =D s (5)

Saz =D i ©)

rze | - HoMep CToJI011a MacCHBa;
N - yucio cTo0I0B MaccHUBa;
dj - YMCJIa IEPBOU CTPOKU MACCUBA,
dyj - YMCIIa BTOPOM CTPOKU MACCHBA.
S; - cyMma 4ucen mepBoi CTPOKH MacCHBa,
S, - cyMMa 4gncern BTOPO# CTPOKH MacCHBa.
3arem ompejeisieM HOBbIM MaccuB Mg Toit sxe pazmepHoctH (7):

byi broy o bis o by

b, b, b, . b eM B (7)
2,1 2,21 2,ir 2,N

ay,j y .

rae by; =——  4mcia nepBoi CTPOKU MaccuBa,
SAl

b A y

i = S_ quciia BTOpOH CTPOKU MACCHBA.

A2

OueBUHO, YTO CyMMa 3JIEMEHTOB MEPBOM CTPOKH KaK M CyMMa 3JIEMEH-
TOB BTOpo# cTpoku maccuBa Mg (7) Oymyt paBHbI emunuiie. OTCOpPTHPOBAB
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Kaxapii crosnber maccuBa Mg (7) 1o yObIBaHHIO, TIOJIYYUM KOPPEKTHBIH Mac-
cuB Kiacca HopMmanbHOU hopmbl (HD) 3amanust cmecH, Uisi KOTOPOTo OyneT
BBITNOJIHATHCS ycmoBue (3).

Jlnst coptupoBku cTosio10B MaccuBa Mg (7) 10 yOBIBAHUIO BOCIIOIB3YEMCS
NEPEKTIOYAIOIIIMHU PYHKIUSIMU:

JJISL TIEPBO CTPOKH (CTPOKH MAaKCUMYMOB):

R +1 R -1
Omaxi = b.l.l - b2,1 ’ |2 ; (8)
ISl BTOPOU CTPOKH (CTPOKH MI/IHI/IMYMOB)'
R +1 -1
Omini = b - bl i A (9)

rae R; panr cronbma.

Panr cTon0na mpeacTaBiseT 3HaK Pa3HOCTH JJIEMEHTA MEPBOW CTPOKU U
3JIEMEHTa BTOPOM CTPOKHM 3aJlaHHOrO cToj101a MmaccuBa Mg (7) u onpenensercs
1o BeipakeHuio (10):

&=S©M\J—%¢) (10)

Takum oOpaszom, ucnonb3ys Beipaxenus (8), (9) u (10), maccu Mg (7)
peoOpa3oBbIBAEM B KOPPEKTHBIN MaccuB Kiaacca My (11)

{gmaxl; gmaxz; gmaxi; gmaxN}
e Mg

Omin1> Ymin2: = Ymini> - IminN

11)

[Tpumep mpeoOpa3oBaHUss MCXOMHOTO MACCHBA JIFOOBIX YHCEN B KOPPEKT-
HBI MacCHB Kjacca npuBeaeH B TaOauiax (tadna. 1 u Tabmd. 2), a COOTBETCT-
Bytolue rpaduku Ha puc. 1 u puc. 2.
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Ta0muma 1
lIpumep — 1. [Ipeobpazosanus ucxoono2o maccusa atoobixX 3HAUeHUl 8 KOp-
PEKMHbIU MACCU8 Kacca

ajg a2 a3 g a5
M, [0.9163274 | 0,6333646 | 0,7037094 [ 0,9673146 | 0,2837503 | Sa= [ 3,5044663 | (Sai+Sa2)/2= 2,82
A az 2 a3 () Q5
0,5522611 | 0,8439239 | 0,5994008 | 0,0079895 | 0,1254983 | Sa,= [ 2,1290737
bl 1 bl,z bl 3 bl,4 b1,5
My 26,15% | 18,07% | 20,08% | 27,60% | 810% | Sg;= [ 100,00% | (Sgi+Se/2= 1
bZ 1 b2,2 b2 3 b2,4 b2,5
25,94% | 39,64% 28,15% 0,38% 589% | Se= [ 100,00%
R 1 -1 -1 1 1
gmaxl gmaxz gmax3 gmax4 gmax5
M. |_26.15% | 3964% | 28,15% | 27,60% | 810% | Ski= | 129,64% | (Ski+Sk2)/2= 1
K gminl gminz gminS gmin4 gminS
2594% | 18,07% | 20,08% | 038% | 589% | Sk,= | 70,36%
120%
100%
80% | — e a1
O 82
60% |
— ] TAX
20% gmin
—O0—Dbl
20% | —O— b2
0%
K1 K2 K3 K4 K5
-20%

Puc. 1. Ilpumep — 1. I pagpux uzmenerus ucxooHo2o maccusa 1oovlx 3HaueHUl
8 KOPPEKMHbIL MACCUB KIACCA

Tabnwua 2
Ipumep — 2. [Ipeobpazosanus ucxo0H020 MACCUBA TTOObIX 3HAUEHUL 8 KO-
PEKMHBLU MACCUB KNACCA

g ap a3 A a5
M 0,0017148 | 0,0997337 | 0,76744 | 0,776567 | 0,1100942 | Sp= 1,7555497 (Sm+Saz)/2= 2,4
A (PN a2 A3 A4 A5
0,2799432 | 0,7246785 ] 0,3590534 | 0,7951078 | 0,8885236 |  Sp,= 3,0473066
by by, b3 D14 b5
0,10% | 5,68% | 4372% | 4423% [ 6271% | Sgi= 100,00% (Se1+Se2)/2= 1
Mg
by b, b3 b4 bys
9,19% 23,78% 11,78% 26,09% 29,16% Sgo= | 100,00%
R -1 -1 1 1 -1
gmaxl gmaxz gmax3 gmax4 gmaXS
M 919% | 2378% | 4372% | 4423% | 2916% | Ski= 150,08% (Ska*+Ska)/2= 1
K Imin1 Imin2 Imin3 Imind Imins
010% | 5,68% | 1178% | 2609% | 627% | Sk= 49,92%
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100%

90%

80%

70%
60%

50% -
gmin
40% |
—0—Db1l
30%

—o0— b2

20%
10%

0% 4 O—
K1 K2 K3 K4 K5

Puc. 2. Ilpumep — 2. I pagpux uzmeneruss ucCxooH020 Maccusa 1oovlx 3HaueHUl
8 KOPPEKMHbIL MACCUB KIACCA

D70 00NN MPUHIIUT TTOTYYESHUS] KOPPEKTHOI'O MacCHBa Kiacca.

W3 npuBeneHHbIX npuMepoB (Tabu. 2) BUAHO, uTo MaccuBbl Mp (7) u My
(11) B kaxm0il COOTBETCTBYIOIIEM CTOJIOIE COJCpXAT OJUHAKOBBIC YHCIIA,
KpOME TOT0, CyMMa YHCEJ KaXKI0oW cTpoku maccuBa Mp (7) paBHa eIUHMIIC.
Takum 00pa3zom, eciu mpuHATHL MaccuB My (11) 3a MaccuB KJ1acca HOPMaJIbHOM
dopmer (HD) 3aganus cmecu, To MaccuB Mp (7) sIBISIETCS KOHEYHBIM yIaYHBIM
pe3yJIbTaTOM MEPECTAHOBOK 3HAUCHHMIA JUIs KAXI0TO cToNIOna MaccuBa My (11),
4TO 00eCIIeYMBACT BBHIMOJIHCHUE YCJIOBHE COATaHCHPOBAHHOCTH (3) HOpMallb-
Hoit popmel (HD) 3aganus cmecu. M3 npuBeaeHHBIX MpuMepoB (Tadi. 2) Bui-
HO, uTO0 ycaoBus (3) BemoaHsOTCS. 3 atoro cienyer, uto maccuB Mp (7) Tak
e MOXKHO WCIIOJIb30BaTh KaK MAacCHB Kjacca 3aJaHus CMECH, HO C JIPYrou
dopmoii 3aganus cmecu. Takyro popMy MaccuBa Kiiacca OyJeM Ha3bIBaTh Tpe-
nenbHoM popmoii (I1P) 3amanus cmecw.

Maccus kiacca npeneiabHoi ¢popmbl ([1P) 3aganns cMecu U MacCHB Kjlac-
ca HopManbHON (popmbl (HD) 3amanust cMecH MMEIOT OJMHAKOBBIN pasMep U
OJTMHAKOBYIO Pa3MEPHOCTh M COCTOAT M3 OJHUX W TeX ke yucen. OTauuus 3a-
KJTFOYAIOTCSl B TOM, YTO CTPOKM MaccHBa Kiacca npenenbHoit popmb ([1D) 3a-
JaHUsl CMECH TPEICTaBISIIOT JIBE TpeAeTbHBIC pealu3alliy 3aJJaHHOH CMecH,
MEXy KOTOPBIMU HAaXOJSTCS BCE KOHKpETHbIC e¢ peanu3anuu. CTpoku Tpe-
nenbHoi popmel (I1D) 3amanmss cMecH HE MIMEIOT OTJIMYUTEIbHBIX IPU3HAKOB U
SIBIISIFOTCSL PABHOIIPABHBIMH,

YcnoBueM cOamaHcupoBaHHOCTH TipenenbHON hopMmer ([1D) 3amanus cme-
CH SIBJISICTCS BBIMTOJIHEHHE YCI0BuUs (1) /U1 K101 CTPOKM MaccHBa Kiacca.

Otnuure cTpok npeaeabHoi Gopmel (I1P) 3amanus cMecu SBISETCS OTHO-
CHUTEJIBHBIM M 3aKJIFOYaeTCs B TOM, YTO KaXkJas CTpOKa MaccHBa Kiacca Tpe-
nenpHOU (hopmbl ([1D) 3amaHust cMeCcH COCTOUT W3 Pa3IMYHBIX YUCEI, CyMMa
KOTOPBIN JUISl KaXKI0M OT/IEIbHON CTPOKH paBHA eauHUIle. B TO e Bpems, s
HopmanbHoii hopmbl (H®D) 3amanus cMmecu cymMma 3HAYCHHME OQHOMN (IIEpPBO)
CTPOKH OOJIBIIC EMHHUIIBI, & CyMMa 3HAYCHUH JApyroi (BTOPOH) CTPOKU MEHb-
III¢ eIMHUIIBI, IPH BBITIOJTHEHUH yCIioBHS (3).
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Onny cTpoky MaccuBa kiacca npenenbHoi hopmel (I1D) 3amanus cmecn
OyzneM Ha3pIBaTh BEPXHHM mpezenioM cojepkanuii cmecu (B), a apyryro —
HIDKHAM TIpeenioMm coaepxanuii cmecu (H). Ilpu aTom He umeeT ocoboro 3Ha-
YeHHUs, KaKyl0 U3 CTPOK MaccuBa kiacca npeaesibHoi dopmbl ([1D) 3amanus
CMECH BbIOpATh B KAYECTBE BEPXHETO Mpejiesia, a KaKylo — B KaueCTBE HIKHETO
Ipezesta coaepKaHui 3aJaHHONW CMECH.

Tak kak HopmanbHast hopma (HD) u npenensHast hopma ([1D) sBisrorcs
pa3nuYHBIMUA (hOpMaMH 3aJaHHsI OJHOM W TOM K€ CMECH, TO MEXIy HUMHU
JOJIKHBI OBITH OJHO3HAUHBIE MEPEXO/IbI.

ITepexon ot npenenbHou (Gopmbl ([ID) 3amanus cMecn K HOPMalbHOM
dopme (H®P) oueBumen. B 3ToM ciyyae He0OXOIMMO OTCOPTUPOBATH KaXKIAbIH
cTosber MaccuBa kiacca npeaenabHoi Gopmbl (I1D) 3amanus cmecH, 1Mo yoObI-
BAHUIO, B PE3YJITATE YEro MoiayduM HopMmanbHyio dopmy (H®D) 3amanus Toi
KE CMECH.

[Tepexon ot HOpManbHOU ¢opmbl (H®D) 3amanus cmecu K mpeaeabHOM
dopme (I1dD) He Bo3MokeH Oe3 JaHHBIX O PAHTaxX KOMIIOHEHT cMecu. MaccuB
pPaHTOB KOMIIOHEHT CMECH MOXXHO MOJIy4uTh 1o BeipakeHuto (10), ecnm us-
BecTHa mpenenbHas Gopma (I1D) 3amanus cmecH, HO UMEHHO ee U TpeOyercs
onpenenuTsb. JJig pasperieHus 3Toro npoTuBopeurs 0osiee moapoOHO OCTaHO-
BHMCS Ha MTOHSATHUU PAaHra KOMIIOHEHTHI 33JITaHHOW CMECH.

Cormnacuo (10), 3HaueHne paHra KOMIOHEHTHI CMECH MOXET MPUHHMATh
Tpu 3HadeHus: +1; -1; 0.

Panr koMoHeHThl cMecH (MM CTOJIOIA MacCcHBa KJlacca) MOKa3bIBaeT OT-
HOCHUTEIBHOE HAITPABJICHUE U3MEHEHHE COJICPKAHUS KOMIIOHEHTHI B 3aJaHHOM
CMECH TPHU NPEACIBHOM IMEPEXOAE COJAEPKAHUN CMECH, €CIU OTHOCHUTEIBHOE
M3MEHEHHE OJIHOM KOMIIOHEHTHI M3BECTHO. Eciin paHr KOMMIOHEHTHl +1 u co-
JIEPKAHKE €€ TIPU MPEIEITBHOM MEPEXOJE YBEIUUUBAETCS, TO COJIEPKAHUE BCEX
OCTalbHbIE KOMIIOHEHTHI ¢ paHroM +1 OyneT yBelIMYMBaTHCS, a COACPKAHHE
BCEX KOMIIOHEHT ¢ paHrom -1 — OyayT ymeHbliaThcs. Ecnu npu m3mMeHeHUH
COJIEPKAaHUW CMECHU COAEPKAHUE KAKUX-TO KOMIIOHEHT HE U3MEHSIETCS, TO PAHT
TaKoW KOMIOHEHTHI OyneT paBeH 0. Jlpyrumu cioBaMu, paHT KOMIIOHEHTHI —
ATO 3HAK IPOM3BOAHOM MPENEIBHOrO MEPEX0a COAECPKAHUN KOMIIOHEHT 3a-
naHHOM cMecH oT HikHero npenena (H) conepxanuii k Bepxuemy (B) npeneny
COIEPKAHUMU.

Ecnmn panru HEKOTOPBIX KOMIIOHEHT 33/IaHHOWM CMECH PaBHBI HYJIIO, TO 3TO
O3HAYaeT, YTO JIaHHBbIC KOMITOHEHTBI OTCYTCTBYET B 3aJaHHOW cMmecH (MHHU-
MaJIbHOE 3HAYECHUE COJEPKAHUSA U MAKCHUMAJIBHOE 3HAYEHUE COJCPIKaHMs paB-
HO HYJIIO), JIM0O 3HAYCHHUE COJICPKAHUN 3TUX KOMIIOHCHT TIOCTOSIHHO U HE W3-
MEHSIFOTCS IPU U3MEHEHUH JIPYTUX KOMIIOHEHT.

OcoOblil cityyail TpencTaBisieT BapUaHT, KOTJA COJACpNKaHUE KaKOu-
HUOY/Ib OJTHOM KOMIIOHEHTHI paBHO eauHuIle. [Ipyu 3TOM paHT 3TOi KOMIOHEH-
ThI ¥ PAHTH BCEX OCTATBHBIX KOMIIOHEHT OyAyT paBHBI HYJIO. ITO OOBSICHIETCS
T€M OOCTOATEILCTBOM, YTO €CIM COAEpXKAaHUE OAHOW M3 KOMIIOHEHT B KOH-
KPETHOW peal3alry 3aJaHHOM CMECH CTAaHOBUTCS PaBHBIM E€IUHULE, TO BCE
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OCTAJIbHBIC COJIEPKAHUS KOMIIOHEHT JIOJDKHBI OBITh HYJIEBBIMH, COTJIACHO
cBoiictBy (1), a cMech B 3TOM KOHKpPETHOW peanu3anuu OyAeT MpejcTaBiicHa
TOJILKO OJTHOM KOMIIOHEHTOM.

Taxum 00pa3om, eciii paHT KOMITOHEHTHI B 33/ITaHHOW CMECH PaBeH HYIIIO,
TO ATy KOMIIOHEHTY MO>KHO HCKJIIOUUTh W3 33/IaHUS CMECH U COOTBETCTBEHHO
MOHU3UTH rpymiy cmecu. C apyroil CTOpoHbl, J00YI0 33JlaHHYI0 cMech (op-
MaJIbHO MOKHO JIOTIOJHUTH HOBBIMM KOMIIOHEHTaMHU C HYJIEBBIMHU MpeesiaMu
M3MEHEHUS COJIEpKaHUsl U HYJIEBBIMU PAHTaMU U, COOTBETCTBEHHO, MOBBICUTH
TPYIITY CMECH.

OTeslbHOTO BHUMAaHUS 3aCTy’KHBAET BOMPOC O PAHTOBBIX MAaCCUBAX 3aJ1aH-
HBIX CMECEW, MUpP PACCMOTPEHHH KOTOPOTO OMNPEICIIMM CBOWCTBA PAHTOBBIX
MAacCCHBOB.

PaHroBbIM MacCHMBOM 33JJTAaHHOM CMECH HA3bIBAETCSI OJHOMEPHBIN MaCCHB
PAHrOB KOMIIOHEHT CMECH, KOJMYECTBO KOTOPBIX PaBHO KOJIMYECTBA KOMIIO-
HEHT, U PACIOJIOKEHHBIX B TOM JK€ IMOPSAKE, YTO U KOMIIOHEHTHI B MAacCHBE
Kjacca 3aJJaHHOM CMECH.

Kaxnplii ujeH paHroBOro MaccuBa 3aJIJaHHOM CMECH MOKET NMPUHHUMATh
Tpu 3HaueHwms: +1; -1; 0.

PanroBbie MaccuBbI CMECE IEPBOTO W BTOPOTO TUIIOB COAEPKAT HYJICBBIC
3HAYEHHUS.

PanroBbie MaccuBBI cMeCel TPETHETO M YETBEPTOIO TUIIOB COJIEPKAT 3HA-
yeHus: +1 u -1. B HEKOTOpBIX cilydasix cCMeced TPEThEro U YETBEPTOro THUIIOB
OT/ICJIbHBIE YWIEHBI PAHTOBOTO MaCCHMBA MOTYT UMETh HYJIEBbIC 3HAUCHUSI.

Cnenyetr OTMETHUTB, UTO JJIsI CMECH TTOCTOSIHHOTO COCTaBa U MEPEMEHHOTO
cojepkaHusi (CMECh TPEThEro THIIA) PAHTOBBIH MAaCCHB HE MOXKET COJIEPIKATh
3HAYEHUsI OJHOTO 3HaKa. B KaXJ0M paHroBOM MacCHBE JOJDKEH IPHUCYTCTBO-
BaTh XOTs OBl OJMH WICH, 3HAK KOTOPOTO OTIMYATHhCSA OT 3HAKOB JIPYTHUX UJIe-
HOB. DJTO CIIeAyeT W3 TOrO0, YTO IS JIFOOBIX peanm3aliuid 3aJaHHOH CMECH
JO/DKHO BBIMTOJHATHCS yeiaoBue (1), 94To 00yciaBiIMBaeT HAIMYKME XOTSA ObI OJ1-
HOM KOMITOHEHTHI, HAIIPaBJICHUE U3MEHEHHUS KOTOPOI OTINYAETCS OT APYTHX.

CBoiicTBa paHroBOro MaccrBa (opMalibHO MOXKHO rpeactaButh (12), (13):

N
D R|=N; (12)
i=1

ZN:Ri <ZN:|Ri|—1; (13)
i=1 i=1

rJie | - HOMEp KOMIIOHCHTHI 33J]aHHOM CMECH;
N - YKCII0O KOMITOHEHT 3aJ]aHHOW CMECH;
Ri - paHTr KOMIIOHEHTHI 33JAHHOI CMECH.
YuutsiBas coricta (12), (13) u To, 4TO MepeMeHa MeCT CTPOK U CTOJIO-
IIOB B MacCHBE KJIacca He M3MCHSET 3aJ[aBaeMy0 dTHM MacCHBOM CMECh, YM-
HOXXCHHE WICHOB PAHIOBOTO MAacCHBA CMECH HAa MUHYC CIMHHILY TaK K€ HE
U3MEHSIET 3aJjaHne cMecu. TakuM 00pa3oM, 3aJaHHbIH PAHTOBBIN MaCCHB CMECH
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Y PAaHTOBBIA MacCUB CMECH, ITOJTyYCHHBIH YMHOXKCHHEM YJICHOB 3TOTO PAHTOBO-
r'O MacCHMBa CMECH Ha MUHYC CJIMHUILY, OJTAHAKOBHI.
JInst 3a1aHHOM TPYMITBI CMECH MMEETCSl KOHEUYHOE YMCIIO HEOJUHAKOBBIX
PaAHTOBBIX MaCCHUBOB, YHCIIO KOTOPBIX OMPEICIIACTCS M0 BhipaxeHuto (14):
Kg=2""-1 (14)
riae N - 91cii0 KOMIIOHEHT 3aJJaHHOU CMECH,
KR - 4HCII0 HEOTMHAKOBBIX PAHTOBBIX MACCHBOB;

Ecnmu u3BecTHa HavanbHas HopMmanbHas ¢opma (HD) 3amanus cmecu c
KOPPEKTHBIM WJIM C HE KOPPEKTHBIM MAacCHBOM KIIACCa, PAHTOBBIA MAaCCHUB IS
ITON CMECH MOXKET OBITh TMOJy4YeH Ha OCHOBAHWHW OOIIUX MPUHIIMIIOB MOJTyYe-
HUsI KOppeKTHOTO MaccuBa kinacca (4) —(11). [Ipu aTom, HavabHAS TIpEeTbHAs
dopma (I1D) 3amanust cMecu JIOMKHA OBITH MOJydeHa HEMOCPEACTBEHHO W3
HavaIbHOW HOpMalibHOU (opmbl (HD), ucmonb3ys 3HaueHHs, TaK Ha3bIBACMO-
ro, Ha4aJbHOTrO paHroBoro maccuBa (15). BeimonHss mocienoBaTeNnbHO ST
HIDKE TPUBENCHHBIX ACWCTBUM, TOIY4YMM COANaHCHPOBAHHYIO MPEICIbHYIO
dopmy (ITd) (18), (19), panroesiii maccuB (20) u cOamaHCUPOBAHHYIO HOP-
manbHyto hopmy (I1D) (21), (22) 3ananus cmecu:

1. DneMeHThbI HAa4aJILHOTO PAHFOBOIO MacCHBa orpeaessiroTes kak (15):

ROi _ sign NqOmaxi _ NC‘Omini : (15)
ZqOmaxi ZqOmini
i=1 i=1

rae | - HoMep KOMIIOHEHTHI 3aJaHHON CMECH;

N - 91C10 KOMITIOHEHT 3aJJaHHON CMECH,

Qomax i - 3HAYEHHs TMEPBOM CTPOKH HadalbHOM HOpMajabHOU (Gopmbr (HD)
3aJlaHusI CMECH;

Jomin | - 3HAYCHHUS BTOPOH CTPOKH HavalbHON HOpMaabHOU GopMmbl (HD) 3a-
JTAHWSI CMECH,

Roi - 2JIeMEHT Ha4aJIbHOT'O PAaHTOBOT'O MAacCHBa 3a/ITaHHON CMECH.

2. DneMeHThl HavallbHOU TipeaenbHol (hopmbl ([1D) 3amanus cmecu OyayT

omnpenaensaThes kak (16), (17):

Ry; +1 Ry —1
Ogi :qOmaxiOIT_qOminiOIT; (16)

Qni ZQOminiM_qOmaxiM; (17)
2 2

r7ie (gj - 3HAUCHUS IMEPBOM CTPOKH HAaYaJIbHOM TpeaeibHoi hopmel (I1D) 3ana-
HUS CMECH;

Qni - 3HAUCHHSI BTOPOW CTPOKHU HadaibHOU npeaensHoi Gopmer (I1D) 3ana-
HUS CMECH.

[Toryyennass TakuMm oOpa3oM HadanbHas npezaeinbHas dopma ([1D) 3ana-

HUSI CMECHU (16)(16), (17) moxeT OBITH HE COATAHCUPOBAHHOM.
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3. DnemeHTHl cOanmaHcHpoBaHHOM mpeaeabHor (opMmbl ([1D) 3amanus
CMECH C KOPPEKTHBIM MAacCUBOM Kiiacca OyayT onpenenstbes kak (18), (19):

Ogbi = Nq—Bii (18)
Z Ui
=

Qb = Nq¢ (19)

Zqu
i=1

r7e Ogpi - 3HAYCHUS MEPBON CTPOKU COATIAHCHPOBAHHOW TPEAEIbHON (POPMBI
(I1dD) 3amanus cmecw;
Qubi - 3HAYCHUS BTOPOU CTPOKH cOaJaHCHPOBAHHOW MpeneTbHONH (OpMBI
(T1dP) 3amanus cMecH.
4. DeMEeHTBI paHTOBOI'0 MaccuBa onpeeistores kak (20):

R: = sign(dai — Urpi) (20)

rae Rj - aeMeHT paHroBOro MaccuBa 3aJaHHOM CMECH.
5. DnemeHThl cOaaHCUPOBaHHOW HOpMaiabHON (opmbl (HD) 3amanus
CMECH ¢ KOPPEKTHBIM MacCUBOM Kiiacca OyayT (21), (22):

R +1 R. -1

Omaxi = Yabi —'2 — Qi '2 (21)
R +1 R -1

Omini = AHbi IT—Clei '2 (22)

7€ Qomax| - 3HAYEHUS IEPBOM CTPOKHU COATAHCUPOBAHHOW HOPMAJILHON (POPMBI
(H®) 3aganus cmecw;
Jomin | - 3HAYEHUSI BTOPOM CTPOKH cOATaHCUPOBAHHOW HOPMaTbHOU (POpPMBI
(H®) 3amanus cmecw.
IIpumep onpeneseHnsi pAHTOBOr0 MacCHBAa 110 HAYAJIbHOM HOPMAJILHOU
dopme (HD) 3amanus cmecu ¢ HE KOPPEKTHBIM MAacCHBOM Kilacca NPUBEJICH B
Tab. 3:
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Tabnuia 3

1] umep onpedeﬂeﬂuﬂ PAHc06020 MACCUBA C HE KOPPEKNMHBIM MACCUBOM Kllacca

I 1 2 3 4 5 Cymma Kpurepnii
Glomax i 1,698083 0,293043 1,110931 1,640009 0,894274 5,636339
3,636479
Clomini 0,3505 4,17E-05 0,247393 0,464381 0,574303 1,636618
Roi 1 1 1 1 -1
Oai 1,698083 0,293043 1,110931 1,640009 0,574303 5,316368
3,636479
Qi 0,3505 4,17E-05 0,247393 0,464381 0,894274 1,95659
Qi 31,94% 5,51% 20,90% 30,85% 10,80% 100,00% .
Qo 17,91% 0,00% 12,64% 23,73% 45,71% 100,00%
Ri 1 1 1 1 -1
Omaxi 31,94% 5,51% 20,90% 30,85% 45,71% 134,90% L
Clmin i 17,91% 0,00% 12,64% 23,73% 10,80% 65,10%
[Ipumep omnpeneneHuss pPaHTOBOrO MacCHMBAa IO HAYAJIbHOM HOPMAIBHOU

dopme (HD) 3amanus cMmecn ¢ KOPPEKTHBIM MacCHBOM KJlacca MPHUBEACH B TaOI.
4.

Taomumna 4
Ilpumep Onpedeﬂeﬂu}l PAaH206020 MACCUBA C KOPPEKMHbIM MACCUBOM KIAcca
i 1 2 3 4 5 Cymma Kpumepuii
Comax i 0,301274 | 0,051992 | 0,197101 | 0,290971 | 0,350908 1,192246 .
Qomin 0,214161 | 2,55E-05 | 0,151161 | 0,283744 | 0,158662 0,807754
Roi -1 1 -1 -1 1
Ui 0,214161 | 0,051992 | 0,151161 | 0,283744 | 0,350908 1,051966 .
Qi 0,301274 | 2,55E-05 | 0,197101 | 0,290971 | 0,158662 0,948034
OBbi 20,36% 4,94% 14,37% 26,97% 33,36% 100,00% .
OHibi 31,78% 0,00% 20,79% 30,69% 16,74% 100,00%
Ri -1 1 -1 -1 1
Omax i 31,78% 4,94% 20,79% 30,69% 33,36% 121,56% L
i 20,36% 0,00% 14,37% 26,97% 16,74% 78,44%

Kak moxa3zanu wucciietoBaHHs, METOJ OINpPENECICHUE PAHTOBOIO0 MacCHBa
cMmecu o HopMannbHO# (hopme (HD) 3amanust cMecu sSBISIeTCS OPUSHTUPOBOY-
HBIM C MaKCUMaJbHbIM NpuOImxkeHueM. OrmpeaeneHrue paHroBOTO MacCHBa
cmecu 1o mpenenbHoit ¢opme (IID) 3amanmst cmecu sBIIIETCS aOCOIFOTHBIM
METOOM.

JI71st cpaBHEHHsI PAHTOBBIX MAaCCHBOB CMECEH y/IOOHO MCIOIb30BaTh paH-
roBelii uHAeKe cmecu (RIS), KOTOPBIN ISl 3aaHHOW CMECH OMPEIeNsIeTCs 110
BhIpaxkeHuio (23):

N .
Ris = " (1-R;)2"
i=1

PaHroBbIi HHAEKC CMECU MOKHO HMCITOJb30BaTh KaK JOTOJIHUTEIBHBIN T1a-
pamMeTp KiaccupuKaimu cMecen.

[Mpenenbuas hopma (I1D) 3amanus cMECH MO3BOJISIET YMEHBIIUTh TPYIITY
3a cueT OObEAMHEHUSI OT/ACJIbHBIX KOMIIOHEHT 33JaHHON CMECH B COCTaBHBIC
KOMITIOHEHTBI, BIUIOTh Jia OuHapHOU cMecHu (rpymma 2), ¢ JitoObIMH KOMOHHA-
IHASIMA KOMITOHEHT 3aJIaHHOM CMECH B COCTABHBIX KOMIIOHEHTAX.

(23)
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[IpencraBneHne MHOTOKOMIIOHEHTHOW CMECH B BUJIe OMHAPHOW CMECH SIB-
JSIETCSL ONITUMAJIBHBIM, €CJIM B OJIHY COCTaBHYIO KOMITOHEHTY BXOJIS1 KOMITOHEH-
TBI 3aJ1aHHOM CMECH C IOJOXKHTEIBHBIM PAHIOM, a B JIPYI'YI0 COCTABHYIO KOM-
MIOHEHTY BXOJSAT KOMITOHEHTHI 331aHHOM CMECH C OTPHUIATEIbHBIM PAHTOM.

PaccMoTpuM mpuMep IpeoOpa3oBaHUs 3aJaHHs MHOTOKOMIIOHEHTHOM
CMeCH B 3a/laHie OMHAPHON CMECH.

ITycTs 3aaHa MATHKOMIIOHEHTHAS CMECh (IaHHbIe CM. Tabi. 4), npeeib-
nast ¢popma (I1dD) (taba. 5) u cooTBeTCTBYOIIMI paHroBbIii MaccuB (Tabim. 6).
Jlist panroBoro MaccuBa (Ta0i. 6) 1o BeIpaskeHHIO (23) BBIYKMCISEM 3HAYCHHE
paHroBoro uHzjekca cMecu Ris (cM. Tads1. 6 — mocaeIHssS KOJIOHKA).

Tabnuna 5
IIpeoenvnas cpopma (I1D) 3a0anus. nAMUKOMNOHEHMHOU CMeCU
[ 1 2 3 4 5 Cymma
Oebi | 20,36% | 4,94% | 14,37% | 26,97% | 33,36% 100,00%
Ouoi | 31,78% | 0,00% | 20,79% | 30,69% | 16,74% 100,00%
Tabnuua 6
Paneoswiii maccug nimukoMnoHeHmHou cmecu
[ 1 2 3 4 5 Ris
R -1 1 -1 -1 1 22

3amaua Nel
Heo0xonuMo MSITUKOMIIOHEHTHYIO CMECh, 3aJaHHYIO MpeAesbHONH (QopMoii
(I1®P) (Tabm. 5) mpeacTaBUTh B BUAE CACAYIOIICH aIeKBaTHOW OMHAPHONW CMECH:

— NEepBOM KOMIIOHEHTOW aJ€KBATHOM OMHAPHON CMECH SIBJISIETCS MEpBas
KOMIIOHEHTA MSTUKOMIIOHEHTHOW CMECH;

— BTOpOW KOMITOHEHTOM aJeKBaTHOW OWHApPHON CMECH SIBISETCS COCTaB-
HOM KOMITOHEHTOM, KOTOpasi BKJIKOYAET BCE KOMIIOHEHTHI MATUKOMIIOHEHTHOU
CMECH 32 UCKIIFOUEHUEM IEPBOM.

Jlist perienus 3Toi 3a1a4i He0OXOAMMO OTNPEACIIUTh MPeebHYI0 popmy
([1®), panroseiii MaccuB U HOpMaibHYIO Gopmy (HD) anexBaTHON OuHApHOIM
CMECH.

3HaveHus1 MaccuBa kiacca npenenbHoi popmel (I1D) anexBaTHOI OHHAP-
HOM CMECH ONPEIEIISIEM 10 BBIPAKEHUSIM:

N
Ogar = Ugb1y Ugaz = Zqui;

i=2

N
OHar = AHbw OHA2 = ZQHbi-

i=2
[ToacTaBUB COOTBETCTBYIONIUE 3HAUCHHS MCXOAHBIX JAaHHBIX (Tadi. 5, 6), BbI-
YHUCIsIeM 3HAYEHUS MaccuBa Kiacca mpeaenbHoit (opmbr (I1D) anexBaTHOIM
OuHapHOW cMecH. Pe3ynbTaThl BEIUMCIICHUH 3aHOCUM B TaOuity (tadm. 7). s
MaccuBa Kiacca mnpeaeinbHoi (Gopmbel (I1D) amekBaTHOM OMHAPHOW CMecH
(Tabn. 7) BBIUMCIIIEM CYMMBI 3Ha4eHUH cTpok. CymMma 3HAYCHUH JIJISl KaXK0U
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ctpoku npeaenbHoii hopmel (I1D) agexBaTHON OuHapHO#M cMecH (cM. Tabda. 7 —
nocyienss kKoionka) pasaa 100%, a 3To o3HawaeT, 4To mpeneibHas (opma
(I1d) anexBaTHOI OMHAPHOU cMecH cOaTaHCHPOBaHA.

3HaYeHHUsI PAaHTOBOIO MAacCHBa aJIcKBaTHOW OMHAPHOW CMECH OIpe/esisieM
10 BBIPAKCHUSIM:

Ra1 = Sign(dea — Gt ) Rao= Sign(daas — Guiaz )

[MoacraBnsist ucxoaHble JaHHbIC (TaOJ. 7), BBIYMCISCM 3HAYCHUS DJICMCH-
TOB PaHrOBOI'O MacCHBa aJ€KBaTHOW OMHAPHON cMecH. Pe3ysbTaThl BhIUKCIIE-
Huil 3aH0ocHM B TaOmuiy (tads. 8). Jlias panrosoro maccusa (ta0:1. 8) mo BeIpa-
eHuto (23) BBIUMCIISICM 3HAYCHHE PAHTOBOTO MHJEKca cMecH Ris (cM. tadur. 8
— HOCJCIHSS KOJIOHKA).

3HaucHUs MaccHBa Kjiacca HopMaabHOU popmel (HD) agexkBaTHOM OnHAp-
HOW CMECH OIPEICIIAEM 10 BHIPAKCHUSM:

R +1 Ry —1 R, +1 R, -1
Jamax1 = Ypat —_ —Ona —A_= OJamax2 = Uga2 e —OHa2 —hz_—
2 2 2 2
Ra +1 Ry —1 R, +1 R,, -1
Jamint = qHAl—Alz - C1BA1—A12 v Oamin2 = QHa2 —A22 —0Oga2 —A22 -

[TocTaBUB COOTBETCTBYIOIIUE 3HAUCHHUS MCXOAHBIX AaHHBIX (Ta0i. 7, 8),
BBIYKCIIIEM 3HAYEHHUs MacCuBa Kjacca HopMmaibHOU dopmbl (H®D) amekBaTHOM
OuHapHOI cMecH. Pe3ynbraThl BRIYMCICHUH 3aHOCHM B Ta0uiy (tadm. 9). Jlms
MaccuBa Kiacca HopMmaiabHOU ¢opmbel (H®) anexkBaTHON OWHApHON cMech
(tabmn. 9) mo BeIpaxkeHuto (23) BBIMHCISCM 3HAYCHUE KPUTEPUS KOPPEKTHOCTH
maccuBa Kiacca cMmecu (cM. Tabi. 9 — mocmemusisi KojoHka). Kpurepuit kop-
PEKTHOCTH MacCHBa Kjlacca CMECH paBeH CIUHUIIE, a 9TO O3HAYaeT, 4TO HOp-
masibHas popma (HD) anexBaTHO# OMHAPHON cMecH cOalaHCHPOBAHA.

Tabmuma 7
IIpeoenvnas chopma (I1D) bunaprnotl cmecu
J 1 2 Cymma
OBA;j 20,36% 79,64% 100,00%
OHAj 31,78% 68,22% 100,00%
Tabmuma 8
Paneosuviii maccus bunapuou cmecu
KoMIoHeHTHI 1 2 Ris
Raj -1 1 2
Tabnuua 9
Hopmanvnas gpopma (H®) bunapnoii cmecu
KomnoHeHTsI 1 2 Kpurepnii
JAmaxi 31,78% | 79,64% 1
JAmini 20,36% | 68,22%
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3anaga Ne2

Heo0xommmo TSITUKOMIIOHEHTHYHO CMECh, 3aJlaHHYIO TpEAeibHON (op-
motii (I1d) (tabn. 5) nmpencTaBuTh B BUJEC ONTUMAILHONW OUHApHOU cMecH. J[ist
3TOr0 HEOOXOJAUMO ONpPENeuTh npenenbuyo Gopmy (I1D), paHroBbiii MaccuB
U HopMaybHY0 (popmy (HD) onTrmansHON OMHApHOW CMECH.

3HavyeHus1 MaccuBa Kiacca mpenenbHoil ¢popmbl ([1D) onTumanbHON OH-
HApHOW CMECH OIPEIENISIEM 110 BBIPAKEHHSIM:

N N
Opcy = 0,5 1+zRi'qui , Ogc2 =0,5- 1_ZRi'qui !
i=1 i=1

N N
et = 0.5 l+ZRi “Oubi [ Ghc2 = 0.5 1_ZRi “Ohibi
i=1 i=1

[TocTaBUB COOTBETCTBYIOIIME 3HAYCHMSI MCXOJMHBIX MaHHBIX (Tabm. 5 u
TabJ1. 6), BEIYKMCIISIEM 3HAYCHHsI MacCHBa Kjacca npezaenbHoi popmsl (I1D) om-
TUMaJIbHOW OMHApHOW cMecHu. Pe3ynbTarbl BBIUMCICHUNA 3aHOCUM B TaOJHILY
(ra6m. 10). JIna maccuBa kitacca npeaeinbHoit popmel (I1D) onrumanbHOR OH-
HapHO# cMecu (Tabm. 10) BeIumcasieM CyMMbl 3HaueHHH cTpok. Cymma 3Haue-
HUI JUTSE KXo cTpoku npenenbHoi Gopmel (I1D) onTumansHON OHHAPHOI
cmecu (cM. Tabn. 10— mocnenuss kononka) paBua 100%, a 310 o3Hayaer, 4TO
npenensHas Gopma (I1P) ontruMansHOM OMHAPHOM cMecH cOalaHCHpOBaHa.

3Ha4YeHUST PAHTOBOTO MAcCHMBa ONTHUMAJILHOW OMHAPHOW CMECH OIpees-
€M TI0 BBIPKCHHUSIM

Re1 = Sign(deci —Auer ) Reo=sign(dac2 — i )

[Toxcrassist ucxoaublie nanubie (Tadi. 10), BEIYHCIsEM 3HAYCHHS dJICMCH-
TOB PAHTOBOI'0 MacCHBa ONTUMalIbHOW OMHApHOUN cMmecu. Pe3ynbTaThl BhIUKC-
JCHMI 3aHOCUM B Ta0Onwmiy (tadm. 10). /{ns panroBoro maccusa (ta0i. 11) mo
BBIpQKCHHUIO (23) BBIYMCISICM 3HAYCHHE PAHTOBOrO MHJeKca cMecu RIS (cm.
Tab. 11 — mocaeaHss KOJIOHKA).

3HavyeHUsT MaccuBa Kiacca HopMaibHOU Gopmbl (HD) ontumansHON OH-
HApHOU CMECH OTIPEJICIISIEM TI0 BBIPAYKCHHUSIM

R~ +1 Re -1 Rq, +1 R~, -1
quaXl:qBCl%_qu%; Oc max2 ZQBcz%_Qch—C; :
Rqp +1 Rei —1 Rer +1 Rq, —1
quinlquC1—C12 —QBC1—C12 » Ocmin2 ZQch%—QBcz %

[ToxcTaBUB COOTBETCTBYIOIIME 3HAYCHHMS HCXOAHBIX AaHHBIX (Tadm. 10,
11), BeIUUCIIsIEM 3HAYEHUS MaccWBa Kiacca HopMmaibHOU (hopmbr (HD) onTu-
MalbHOM OuHapHON cMecu. Pe3ynbTaThl BBIYMCICHHMM 3aHOCHM B TaOIHILy
(tabm. 12). Jlns maccuBa Kitacca HopMaiabHOM popmbl (HD) onrrmalnbHOM OH-
HapHOU cMecH (Tabi. 12) o BeipaxeHuto (23) BRIYKMCISCM 3HAYCHHE KPUTCPHSI
KOPPEKTHOCTH MaccHBa kiacca cMecu (cM. Tab. 12Tabnuna — mocienHsist Ko-
noHka). Kputepuii KOppEeKTHOCTH MacCHBa KJIacca CMECH PaBEeH CIAMHUIIE, a TO
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Taomuma 10
IIpeoenvnas ghopma (I1D) onmumanvhoti Ounaphoi cmecu

KOoMIIOHEHTBI 1 2 CymMma

Jscj 38,30% | 61,70% 100,00%

Juci 16,74% | 83,26% 100,00%
TabOmuna 11

Panzoswiii maccue onmumanvuol OUHApHOU cmecu

KoMmoHeHTHI 1 2 Ris

Rc; 1 -1 1
Taomuma 12

Hopmanvnas popma (HD) onmumanvrotl bunaprou cmecu

KomnoHeHTsI 1 2 Kpurepwii

0Cmaxi 38,30% | 83,26% 1

0Chminj 16,74% | 61,70%

Ecnu cmech 3amana MmaccuBoM kiacca nipesensHoi Gopmer (ITD), To pan-
TOBBIA MACCHUB 3TOW CMECH OJHO3HAYHO ompeaenieH. Ecim cMmech 3agaHa mac-
cuBOM KJiiacca HopMmanibHOU (Gopmbl (HD), To paHrOBBIi MaccHB 3TOH cMecH
MO>KET OBITh ONPEENICH NPUOIMKEHHO KaK HanboJiee MOoAXOASIINN s 3a/1aH-
HOTO MaccuBa Kkinacca. Kak nokaszanm uccnenoBanus, 3alaHUE CMECH MAaCCUBOM
kiacca npenenbHoi popmbl (I1D) wiu HopmansHoU Gopmbl (HD) mMoxeT ocy-
HIECTBIISITHCSL CTAOMJIBHBIMUA M TIEPEXOAHBIMA MacCHUBaMHU KJacca COOTBETCT-
BYIOLIUX (POPM 3aJjaHUSI CMECH.

BoiBoabl. B pesynbrate aHann3 3aKOHOMEPHOCTEN M3MEHEHUSI COJIEpKa-
HUS KOMIIOHEHT CMECE MOCTOSHHOTO COCTaBa OMPEIENICHbl MapaMeTphl mepe-
MEHHBIX CMECEH, ONpeJleIeHne KOTOPhIX OJTHO3HAYHO OMPEAENSIT CMECh U IO-
3BOJISIET KJIACCU(ULUPOBATH IEPEMEHHBIE CMECH 10 ATUM ITapaMeTpam.

JIi1a cMecel MOCTOSIHHOTO COCTaBa U MIEPEMEHHOIO COJIEPKaHUs KOMIIOHEHT
OIpeNIEIeHbI CIOCOOBI 3aJaHMsI Klacca CMECH € MOMOUIbI0 MacCUBa KJlacca JIByX
dopm: HopMmanbHOU hopmer (HD) 3amanus cmecu u npeaensHoii hopmbl (I1D)
3aanusl cMecu. OnpeesieHbl yCIOBUSL KOPPEKTHOCTH 3HAYEHHWI MacCHBOB KJlac-
ca 1751 o0enx opM 3a7aHus CMECU U METO]Ibl KOPPEKTUPOBKHU 3HAYEHUN MacCH-
BOB KJlacca B CIIy4ae, €CJIM 3HaYCHHsI MACCHBOB KJIaCcCa HE KOPPEKTHBHI.

OnpeneneHo MOHATHE paHra KOMIIOHEHThI U PAHIOBOI'O MAacCHUBa CMECH,
METOBI UX ONPEACNICHHS U CBoMcTBa. JIJIsl KitaccudpuKkauu cMecel Mo panram
KOMITOHCHT OIIPEJICJICHO MOHSATUE paHroBoro mHuekca cMecu (RIS), KOTOpbIi
MOKA3bIBAET PaA3JINUMs CMECE B HANPABICHUSX OTHOCUTEIIBHOTO W3MEHEHUS
COJIEpKAaHNK KOMIIOHEHT. PaHTOBBIN MHAEKC CMECU MOKET UCIIOJIb30BaThCS KaK
JOTIOJTHUTENIbHBIN KIacCU(UKAIIMOHHBIN MapaMeTp CMECEH.

OmnpezeneHsl METOIBI B3aMMHOTO MPEOOpPa30BaHUsI MACCHMBOB Kjlacca JIBYX
¢dbopM 3a1aHUs CMECH, a TaK e OCOOCHHOCTH U YCJIOBHUS TaKUX MIPeoOpa30BaHUIA.
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[Tony4yeHHbIE 3aKOHOMEPHOCTH TO3BOJISIFOT MHOTOKOMITIOHEHTHYIO CMECH
NPEJICTABUTh KaK CMECh C MCHBIIUM YHCJIOM KOMITOHEHT (IIOHHU3HUTH TPYIITY
CMeCH), BILIOTh Ja OuHapHOU cMecH (rpyrma 2), 3a CueT 00beJMHEHUS OTCIb-
HBIX KOMIIOHEHT 3aJJaHHOW CMECH B COCTaBHbIE KOMMNOHEHTHI. IIpu 3TOM Co-
CTaBHbIC KOMIIOHEHTBI B aJICKBATHOM CMECH MOTYT OBITh HPEACTAaBJICHBI JIO-
ObIMM KOMOMHAIIUSIMK KOMIIOHEHT 3a7aHHOi cMecu. OnpeneneH cnocod npe-
CTaBJICHUSI MHOTOKOMIIOHEHTHOM CMECH B BUJIC ONTHUMAJIbHOW OMHAPHOW CMe-
CH.

Pe3ynbraThl MOTYT OBITH MCIOJIB30BAHBI JIJIsi ONpPEJEICHUsI 3aKOHOB pac-
MpEJIETICHNs] COAEPKAHUM KOMIIOHEHT B 33IaHHBIX MHOTOKOMIIOHEHTHBIX CMe€-
CSX CO CIyYallHbIM MU3MEHEHUEM COJICPKAHUS, MOJICTITUPOBAHUS BEIIECTBEHHOTO
COCTaBa MEPEMEHHBIX CMECEH, ONMEPaTUBHOIO MPOTHO3WPOBAHUS COJIEPHKAHUS
KOMIIOHEHT B CHCTEMAaX ONEPaTUBHOIO KOHTPOJISI BEIIECTBEHHOI'O COCTaBa Ie-
PEMEHHBIX CMECEH.

Merogosiorusi aHajan3a paccMaTpuBaeTCsi B 00IIEM BHUAE U MOXKET OBITh
MPUMEHUMA K JIFOOBIM MPUPOJIHBIM MM HUCKYCCTBEHHO CO3/IaHHBIM CMECSIM C
Pa3IMYHBIMU BUIAMU BEILIECTBEHHOTO COCTaBa U (ha30BbIMU COCTOSIHUSIMU CMe-
CU U €€ KOMIIOHEHT.
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OBOTI'AILIEHUE MUHEPAJBHOI'O CBhIPbSI METOJOM
KYCKOBOU TEPMOI'PA®UYECKOU COPTUPOBKHA

buvina paspabomana nosas mexunonoeus Kyckogou copmuposKu, OCHOBAH-
HAsl HA UCNOTb308AHUU MEPMOPAdUUecKo20 KOHMPOL (DUSUKO-XUMUYECKUX
C8olUCME 0002aUiAeM020 KYCKOBO2O0 MUHEPATbHO20 Cblpbsi C UCNOIb308AHUEM
COBDEMEHHBbIX CPeOCm8 KOHMPOIs 8 00aacmu UHDPAKPACHO20 U3NYYEHUs U
CHeyuUanbHblX UHGOpMayUuoHHbIX mexHono2ull. Ilposedenvl sxcnepumenmans-
Hble UCCe008AHUS ONBIMHBIX 00pA3Y08 N0 MepMocpaduyecKou MmexHoI02Ul
no cneyuanvHou npozpamme. Llenvio makux ucciedosanuil A6A10CL onpeoene-
HUe YCMOUYUBBIX 3A8UCUMOCTEN NAPAMEmMpPOo8 Menjio8oco 0opaza KOHMpOIU-
pyemozo oo6vexma om e20 QU3UYECKUX U XUMULECKUX CBOUCMS.

byna pospobaena nosa mexnono2is Kyckosuil cOpmy6aHnHs, 3aCHO8AHA HA
BUKOPUCMAHHI MepMOo2paAPiuH020 KOHMPOIO PI3UKO-XIMIUHUX 61ACMUBOCIEl
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