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B 2011 u B 2010 rogax. B cBsi3u ¢ 3TUM NPOBEICH MHOIOMEPHBIH CTaTUCTUYECKUI aHAIN3 KauecTBa IpUeMa B poccUiickue
TOCYIapCTBEHHBIC BY3bI HA OCHOBE PE3YIBTATOB BCTYNHTENBHBIX HcrbiTanui 2010-2011 romos. Mcmons3oBaH GpakTopHBIi
aHaJIN3 JUIs HOCTPOCHUS [IBYXMEPHOTO (paKTOPHOTO NMPOCTPAHCTBA, B KOTOPOM B PaMKaX KJIACTEPHOTO aHAIM3a MOCTPOCHA
8-kymacTepHast MOZIETb By30B, BBIIEICHBI IPYIIIHI KIACTEPOB By30B, OMHOPOAHBIX IO KAKIOMY (haKTOPHOMY IOKa3aTernio,
HOCTPOCHBI 4 KaTeropyy ypoBHEH KauecTBa Habopa T0 COBOKYITHOCTH MOKa3aTeNeil U pacCUMTaHbl COOTBETCTBYIOLIHUE 110~
BBIIIAIONIHE KOA(PUIHEHTHI KadecTBa Habopa. [IpeanokeHHass METOAMKA pacieTa MOBBIIIAIONIEro KO3 pUIHeHTa KauecTBa
Habopa 1omycKaeT 0000IIeHHE Ha CIly4ail MPOCTPaHCTBa Dollee IBYX MOKa3aTeleil BCTYTUTEbHbIX UCIIBITaHH.

MODEL OF REDISTRIBUTION OF FINANCING OF HIGH SCHOOLS
ON THE BASIS OF THEM CLUSTERING IN SPACE OF INTRODUCTORY TRIALS
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Within the limits of model of is standard-individual financing of high school with differentiated specifications the
design procedure of the raising factor of quality of a gang by means of two components one of which is defined from
reasons importance an indicator of quality of a gang taking into account volume of economy of means is offered, and the
second component pays off on a basis clustering high schools in space of indicators of introductory trials. The variant of
calculation of the raising factor of quality of a gang on an example of one-dimensional space of introductory trials on
an example of a rating of high schools on a mean score of Unified State Examination of the enlisted students of 2012 is
considered. Explicitly the variant of calculation of the raising factor of quality of a gang on an example of two-dimensional
space of indicators of the introductory trials, quality of enrolment of students of 2010 consisting of a summary index
and a dynamic indicator of a difference of mean scores of Unified State Examination among enlisted on competition in
2011 and in 2010 is considered also. In this connection the many-dimensional statistical analysis of quality of reception
is spent to the Russian state high schools on the basis of outcomes of introductory trials 2010 - 2011. The component
analysis for construction of two-dimensional factor space in which within the limits of the cluster analysis 8§ cluster model
of high schools is constructed is used, groups of clusters of the high schools homogeneous for each factor indicator are
selected, 4 categories of degrees of quality of a gang on a population of indicators are constructed and qualities of a gang
corresponding the raising factors of quality of a set are calculated. The offered design procedure of the raising factor of
quality of a gang supposes generalisation on a case of space more than two indicators of introductory trials.

CPABHUTEJIbHBINA CTATUCTUYECKHI AHAJIA3 BXOJTHOI'O
U TEKYIIEI'O KOHTPOJIA MATEMATUYECKHUX 3HAHUM
B PAMKAX KJTACCUYECKOU ®OPMbI 3AOYHOI'O BBICIIET'O OBPA30OBAHUSA

Apednes B.II., Muxanbuyk A.A., @uinnenko H.M.

OI'bOY BIIO «HanmoHanbsHbIH Hccae10BaTeNbCKI TOMCKHN TOTNTEXHUYECKUN YHUBEPCUTETY,
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[IpoBeneH CpaBHUTENBHBIH CTATHCTHYECKUHAHATIN3 KadecTBAa 3a09HOTO TEXHHUSCKOTO 00pa30BaHMSHA OCHOBE
pesynsraroB BxogHoro (BK) u texymero sx3amenanonnoro (9K3) koHTpossamno BeICIIEH MaTeMaTHKe B paMKaxKiac-
CHYECKOH MOJENH OpraHU3aIlii 3a09HOTO 00y4eHHs Ha IpuMepe TOMCKOTo MONUTEXHUYECKOTO0 YHHBEPCHTETa B CO-
cTaBe 4-X MHCTHTYTOB: IPUPOAHBIX PECYPCOB, FHEPIeTUUECKOr0, (DU3UKH BBICOKMX TEXHOJIOTUH U HEpa3pyIIaloIero
koHTpoIst. OTMEUeHA OUCHb CIa0asKOPPENSIUIN BEICOKO 3HAaYMMOE pa3iaudne Mexay pesyiasraraMuBK m OK3 ccy-
IIECTBEHHBIM MpeBbIiieHrneM pesyinbratoB K3 nax BK (B cpennem na 1,5 6amna).Ha ocHoBanuu omHO(MaKTOpHOTO
JIMCTIIEPCHOHHOTO aHaIN3a (paHroBoro kpurepusKpackena-Yommcan mapaMeTpudeckoro F-kpurepust)cienan BEIBOI O
craructuuecku 3HaunMoi (0,005 <p< 0,05) neoqnopoanoctu pesyasraroB BK u cunpHo 3HaunmMoii (0,0005 <p< 0,005)
HEOAHOPOAHOCTUPE3yNbTaToB DK3 110 COBOKYIHOCTH MHCTUTYTOB.IJIs OLCHKU pa3auyuil Mesxay pesyinpraramu BK u
OK3 1o kaxJ0My HHCTUTYTY MPUMEHSIMChIIapaMeTPHUUECKUI TUCIEPCUOHHBIN aHAIN3 C TOBTOPHBIMU U3MEPEHUSIMHI
HPAHTOBBIHA KpuTepuitBuikokcoHa it 3aBUCHMBIX BBIOOpOK. B pesymbrare pazimmune mexay BK u DK3 orneneno kax
craructuuecku 3HadanMoe (0,005 <p< 0,05) w1 HHCTUTYTOBHEpa3pyIIAIOLIEr0 KOHTPONIS U (DM3UKU BBICOKHX TEXHO-
JIOTHH, a ISl ”HCTUTYTOB HEPTeTUYECKOTO U IPHPOIHEIX PECYPCoB Kak BEICOKO 3HaumMoe (p< 0,0005).06c¢cyxnatorcs
MPUYMHBI 3HAUUMBIX paznnuuil Mex 1y BK n DK3 u ciocoOb! ux ycTpanenus. Pe3yabsraTel IpOBEAEHHOIO CTaTHCTHYE-
CKOTO aHaJIM3a MOTYT OBITh YUTEHBI B PaMKaX MPOXOSAIIeH peOpMEI BHICIIIETO 00pa30BaHUsL.

COMPARATIVE STATISTICAL ANALYSIS OF ENTERING
AND CURRENT CONTROL OF MATHEMATICAL KNOWLEDGE WITHIN THE LIMITS
OF THE CLASSICAL FORM OF CORRESPONDENCE HIGHER EDUCATION
Arefyev V.P., Mihalchuk A.A., Filipenko N.M.
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The comparative statistical analysis of quality of correspondence technical education on the basis of outcomes
entering (EC) and current examination (EXAM) control on higher mathematics within the limits of classical model
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of the organisation of correspondence course on an example of Tomsk polytechnic university as a part of 4 institutes
is spent: natural resources, power, physicists of high process engineerings and not destroying control. Very weak
correlation and highly significant distinction between outcomes EC and EXAM with essential excess of outcomes
EXAM over EC (on the average on 1,5 points) is noted. On the basis of an one-factor analysis of variance (rank
criterion of Kraskela-Uollisa and parametrical F-criterion) the conclusion about statistically significant (0,005 <p<0,05)
heterogeneity of outcomes EC and strongly significant (0,0005 <p<0,005) heterogeneity of outcomes EXAM on a
population of institutes is drawn. To an estimation of distinctions between outcomes EC and EXAM on each institute
were applied a parametrical analysis of variance with repeated measurements and rank criterion of Vilkoksona for
dependent BeIGOpOK. As a result distinction between EC and EXAM is estimated as statistically significant (0,005
<p<0,05) for institutes of not destroying control and physics of high process engineerings, and for institutes power
and natural resources as highly significant (p<0,0005). Reasons of significant distinctions between EC and EXAM and
modes of their elimination are considered. Outcomes of the spent statistical analysis can be considered within the limits
of passing reform of higher education.

YUCJIEHHBIN AT OPUTM HAXOKJEHUSI HEU3BECTHBIX ITAPAMETPOB
MATEMATUYECKOM MOJIEJI B BUJIE CUCTEMBI IU®®EPEHIIUAJTBHBIX
YPABHEHUW C OTKJIOHAIOIMIMMCA APTYMEHTOM M EE IIPUJIOKEHUE

Atpsixun B.A., llamanaes I1.A.
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B cratbe paccmaTpuBaeTCst MaTeMaTHUECKast MOJIENb, OMMCHIBAIOILAS ITPOLIECC BOCIPOU3BOICTBA HAYYHBIX KaIPOB
Ha 9TaIre NOCTYIUICHHS B aCTUPAHTYPY, B BUJIC CHCTEMBI OOBIKHOBEHHBIX NG pepeHInanbHbIX YPABHEHUH C 3ama3Ibl-
BAIOIINM apryMEHTOM, KOTOPbIE IHPOKO UCTIOIb3YIOTCS AJIsl MOASTHUPOBAHUS AUHAMHUKU COLUATbHO-3KOHOMUYECKHX
npoueccos. Ilpennaraercss YMCICHHBIN aJrOPUTM HAXOXKICHHUS HEU3BECTHBIX IIapaMETPOB MaTEMaTUYECKOU MOJEIH
Ha OCHOBAaHHMHU U3BECTHBIX CTATHCTUUECKHX JAHHBIX 32 MPOMEKYTOK BPEMEHH, MPEAIIECTBYIOINN paccMaTpuBaeMo-
My. Jlnst mepexona OT CHCTEMBI OOBIKHOBEHHBIX JU((EepeHIMANBHBIX YPAaBHEHUH C 3aIa3IbIBAIOIINM apryMEHTOM K
CHCTEME KOHEUHO-PA3HOCTHBIX yPABHEHUH HCIONB3YETCSl MHTETPO-UHTEPIOISLIHOHHBII MeToA. B cTaThe mpesnaraer-
Cs1 YUCJICHHBIN aJIFOPUTM PELICHUS PA3HOCTHOHI CXEMbI U alll'OPUTM HCIIOIb30BaHUs IPEAI0KCHHON MaTeMaTHYEeCKOM
MOJIENH AJIsl NPOTHO3MPOBAHMS TUHAMUKHU YHMCIIEHHOCTH MPETEHAEHTOB Ha IOCTYIUIEHUE B aCIIMPAaHTYPy Ha OCHOBE
CTaTUCTUYECKUX JAaHHBIX 3a HECKOJIBKO JICT, IPEALUICCTBYIOIIUX IIPOrHO3UPYEMOMY OTPE3Ky BPEMEHHU.

NUMERICAL ALGORITHM OF FINDING THE UNKNOWN PARAMETERS
OF THE MATHEMATICAL MODEL AS A SYSTEM DIFFERENTIAL
DELAY EQUATIONS AND ITS APPLICATIONS
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The article examines a mathematical model describing reproduction process of scientific staff on the stage of
entering graduate school in form of delay differential equations which are widely used for modeling a dynamics of
socioeconomic processes. The numeral algorithm of finding of unknown parameters of mathematical model is offered
on the basis of the known statistical information for the interval of time, proceeding to examined. For a transition from
the system of usual differential equations with delay to the system of finite-difference equations an integro-interpolation
method is used. In the article the numeral algorithm of decision of for solving and algorithm of the use of the offered
mathematical model is offered for prognostication of dynamics of quantity of applicants on entering for graduate school
on the basis of statistical information for a few years, preceding the forecast span of time.
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B Hacrosimiell cTaTbe NpeCTaBICHBI PE3yNbTaThl YKCIICPHMEHTAILHOTO MCCIICIOBAHUS IIPOLIECCOB 3a)KUTaHUS
JIECHBIX TOPIOYMX MAaTEPHAJIOB JIyYHCTBIM TEIIOBBIM ITOTOKOM. PaccMarpuBaeTcs J1Ba BApUAHTA BO3/ICHCTBYSA JyYHCTO-
IO TEIUIOBOTO TTIOTOKA — OT PaJHAllMOHHOM IaHeIN U OT ONTHYECKOH CTEKISIHHOM JIMH3EL [1epBblif BapuaHT COOTBET-
CTBYET CLICHAPUIO BO3ICHCTBUS JIy4UCTOTO TEIJIOBOTO MOTOKA OT KPOMKH ((poHTa) JecHOro moxkapa. Kax u3BecTHo,
JYYUCTBII TEITIOOOMEH SIBIISIETCSI OJHAM M3 OCHOBHBIX MEXaHN3MOB II€pe/lady TeIula IIPH PacIpoCTPAHEHUH JIECHOTO
nokapa. Bropoii crueHapuii COOTBETCTBYET BOCIUIAMEHEHHMIO CJIOS JIECHOTO TOPIOYEro MarepHala oT IPUPOIHOTO MU
AQHTPOINIOTEHHOI0 KOHIIEHTPATOpa COJIHEYHOH SHepruu. I[IpHBeeHO ONHMCaHWe METOAUKH IKCIEPUMEHTAIBHOTO HC-
cinenosanust. OnpeseseHbl BpeMeHa 3aAePKKH 3aKUTaHUs Ul TUIIMYHOTO JIECHOTO TOPIOYEro Marepuaia (CoCHOBast
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