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IOIIMX 00pa30BaTeNbHBIN MPOLECC, MOXKET OBITh PACCMOTPEH KakK I10-
Ka3arenh Ka4eCTBEHHOTO BBICIIETO 0Opa3zoBaHusa. OIHUM W3 BO3MOXK-
HBIX MOAXOAOB K OLEHKE KOMIIETEHTHOCTH IIPEMONaBaTes SBISICTCS
HaOHUparoIas B HACTOSAIIEEe BpeMs MOMYISIPHOCTh PEHTHHTOBASI CHUCTE-
Ma [3]. PEHTHHTH CUHUTAIOT I KaXKIOTO COTPYIAHHKA By3a, Kadeapsl,
(hakynmpTeTa, HHCTUTYTA, YHUBEPCUTETA.

KanpoBblii moTeHIIMaI COBPEMEHHOTIO By3a TOJIKEH OTpa)kaTh HE
TOJBKO TOJATOTOBICHHOCTh IPEMOAaBaTeNie K BEITIOTHEHHIO CBOUX
o0pa3oBarenbHBIX (PYHKIMIA B HACTOSIIMI MOMEHT, HO U COBOKYII-
HOCTb HUX BO3MOXXHOCTEM B JIOJITOCPOYHOM MEPCIEKTHBE — C y4e-
TOM HAYYHOW W MEJaroTMIeCKOl KBATH(UKAITIHN, YPOBHS MOTHBAITHH,
BO3pacTa, MPaKTHYECKOTO OINbITA, JEIIOBON aKTUBHOCTH, IPOdeccro-
HaJbHOW MOOWIJILHOCTH M Ka4eCTBa NEATEIHHOCTH, B TOM YHCIE €¢
pPe3yABTaTUBHOCTH W MHHOBAaMOHHOCTU. Kpome Toro, memarormue-
CKasl JESITeIFHOCTh OTHOCUTCS K TBOPUYECKOMY BHUIY AESITEIHLHOCTH,
[JIe BO3MOXKHBI Pa3IMYHbIC BapUAHTHI OLEHKHU €€ Pe3yJIbTaTUBHOCTH,
3(h(HEeKTUBHOCTH M KaueCTBa.

B cBs3u ¢ 3THM cymiecTByeT OONBIIOE KOJIMYECTBO MOIXOIOB
K TIOCTPOCHUIO OIICHOYHBIX MOZENEH, KOTOPHIE OTINYAIOTCS APYT OT
JIpyra, U Mopod BecbMa CYLIECTBEHHO, KaK IO METOAOJIOIMYECKUM
OCHOBaHHUSAM, TaK U 1O MPOILETypaM MPAKTUICCKON peaTnu3aluu.

AKTyaJIbHOH sSBIISIETCS 3a7ada pa3paboTKU MeToa aHajanu3a BIIH-
SIHASI U3MEHEHUI Pe3yJIbTaTOB TOTO MJIM MHOTO HAIpaBJICHUs paboThI
COTPYIHUKOB Kadenpsl Ha pEHTHHT Kadeaphl B IIEIIOM. Permennro 3o
3aJlau¥ TIOCBAIIEHA Clienyrolnas padora.

1. AHanu3 KoHeYyHbIX usmeHeHul. Llenb u 3adayu

HaubGonee nonynsipHoit (opMoOil OLEHKH W3MEHEHHs BETHYMHBI
B KJIACCUYECKOM MAaT€MaTHYE€CKOM AHAIU3€ SBISETCS PAa3sHOCTh WU
npupanieHue (aJIMTUBHbIA pazinunTensb): A = a — b. [Ipudem, uen-
TpajbHas aOCTPaKIUs MAaTeMaTH4eCKOIo aHalu3a — MOHATHE OecKo-
HEYHOCTH, B YaCTHOCTH, OECKOHEYHO MaJjble NMPHUPALICHUS apryMeH-
TOB (DYHKIIMI B TPEAEIHHOM TEepexXose MPH BBIYUCICHUH MPOU3BOI-
HbIX. OIHAaKO Takoe HCIIOIb30BaHHWE OECKOHEYHOCTH MPOTHBOPEUUT
peanbHBIM IIpoLEccaM, MMPUPALIEHUS IAPAaMETPOB B KOTOPBIX MOTYT
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OBITh XOTh U MaJbl, HO KOHCYHBI.

Onpezie UM BEKTOP HaYaIbHBIX COCTOSHHUA HEKOTOPOW CHCTEMBI
2V = (20, ...,20), a Takxke BekTOp 3HAUEHMIl ee KOHEUHBIX COCTOSI-
HUA T = (xl, <esy Tp). ToTma KIIACCHYECKHUH AUINTUBHBIN Pa3IHUH-
TEJb ONPENeNsIeTcs onepanneii, 00paTHON K CI0KEHHUIO, — BRIYUTAHH-
eM — craenyomnum obpazom Ax = x — xg.

@yukuus ©(x) , ynopaerBopsitornast ycnosuo A f = 1 (Ax), sB-
JSeTCS aJJIUTUBHBIM TOMOMOP(HU3MOM (QYHKIUM f B IMOJie ACHCTBU-
TENBHBIX YHUCENl, YJOBJIETBOPSACT MepBOMY (YHKIMOHAJIHLHOMY YypaB-
venuto Ko [1] u umeet CTpyKTypy:

e (@1, wn) = Y ki wis
=1

Mopens (1) ecTp pemeHre OCHOBHOI IpOCTEHIIIeN 3a1a9u Kiac-
CHUYECKOTO aITATHBHOTO (HBIOTOHOBCKOTO) Pa3IMYUTEIILHOTO UCUUC-
JICHUs] — TIOMCKa 3aBUCHMOCTU aJIUTHBHOTO PA3NMUUTENS (QYyHKIUU
OT aJ/IUTUBHBIX pa3IMUNTENIeH ee apryMeHTOB.

[Mox aHanM30M KOHEYHBIX M3MEHEHHWI MOHUMAIOT aHAIN3 (YHK-
Ui, OMHCHIBAIOIINX JUHAMUKY Pa3IHYHBIX SKOHOMHUYECKHX, COI[H-
QIBHBIX, TEXHUYECKUX CUCTEM H TEXHOJIOTHYECKHX MPOLECCOB, OCHO-
BaHHBI Ha KOHEYHOM Pa3IMYNTEIIEHOM HCYHCIICHNH, C LIEIbI0 BBISB-
JICHUS BIUSHHUSA KOHEYHBIX M3MEHEHUH 3HAYCHUH apryMeHToB ((ak-
TOPOB) HAa KOHEYHOEC WM3MCHECHHE 3HAYCHHMS (PYHKINU (TIOKa3aTess)
[5]. UcToku aHanmu3a KOHEYHBIX U3MEHEHHH JIeXKAT B 9KOHOMUIECKOM
(haktopHoit ananmse [2].

Paccmorpum mozens f(z1, ..., Ty ), XapaKTEPH3YIOIILYIO THHAMH-
Ky IIOKa3aTelsl HEKOTOPOi CUCTEMBI WK ITpolecca. B HauanbHbIN MO-
MEHT CBOETO (DYHKIIMOHHPOBaHUS TIapaMeTPhl CUCTEMBI UMEITN 3HaYe-
nus 29, ..., 20, nokasarens — f(x9, ..., 20), cocrosiHue cucTeMbl U3Me-
HUJIOCH, TApaMETPhI TpeTepesld U3MEHEHHUS W TONYYHIN 3HAYeHHS
X1y ey Ty, TOKA3ATETD — f (27, ..., Tp).

B xaccnyeckoM MareMaTH4eckOM aHalli3e CyMIeCTBYeT (yHK-
st ¢ (x), uMerornast ctpykrypy (1). Oto — Teopema Jlarpamka o Ko-
HEYHBIX MPUPANICHUSIX (CpeHel TOYKe, POMEKYTOUHON TOUKE):
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n
of(x +a-Ax

2) Af(z) = E ¥Aazi.

; Ox;

i=1

YacTHbIe IPOU3BOAHBIE TTO (aKkTOpaM Mojenu (2) HOCAT Ha3Ba-

HUE KO3(POHUUUCHTOB (DAKTOPHOTO BIMSHUS, W YKa3bIBAIOT HAa TOT
BKJIaJl, KOTOPBI BHOCHT KOHEYHOE MPHPALICHHE COOTBETCTBYIOIIETO
(axTopa B KOHEUHOE IpHpalleHue nokaszarens. OueHnBas 3TH Ko3¢-
(PUIIHEHTHI, MOYKHO ITOCTPOUTH CUCTEMY PEKOMEHIAINi 0 (hyHKIHO-
HUPOBAaHHIO M3y4aeMOM CHCTEMBI WM IIpoIlecca.

2. AHaslu3 KOHeYHbIX U3MeHeHUul Had K/1accom
Opo6HO-payuoHanbHbIX PyHKUUU crieyuasibHO20 8uda

PaccmoTpuM Kiace IpoOHO-palOHATBHBIX (YHKIUI CIIenab-
HOTO BHUJIA!

M K J Z Tijkm
3) @) =a+ Y Y bimy ——+c
m=lk=l  j=1 ‘likm

e a, b, c = const.
YacTHbIE IPOU3BOIHBIE [T0 apIyMEHTaM MOoeIu (3) UMEIOT BUI:
— 10 apryMEHTaM T'{jkm

— II0 apryMEHTaM Tjjkm (1 > 1):

8xz]km Z Z b

m=1k=1 = ka

J

ITycTe aprymeHThl MOAENH (3) X iy, MONYYUIM KOHEYHBIC ITPH-
PAIUCHUS ¥ IPUHSUIN 3HAYCHUS T ik, + ALijkm, TOrna dynkmus f(x)
TaKXKe MOJTy4rIa pUpalieHne u npuHsia 3Hauenue f(x + Ax). 3Ha-
YHT, KOHEYHOE M3MeHeHrne QyHKIHHU (3) MOXKHO OLICHUTDH KaK:
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— C OJHOU CTOPOHBI

4 Af(z)=flz+Az) - f(z) =
I I
M K J 2 Tijkm + ATijkm M K J 2 Tijkm
= bk:m =2 - bkm =2 )
Zl ; ; T1jkm + A1k mZ::l ; ; T1km
— C Ipyroil CTOpoHkI, cornacHo Teopeme Jlarpamxka (2)
M-K-J-I
of (x
Q) Af(ﬂf) = Z 7(>($zjkm + o - Awijk:m) : Al‘ijkm-
—~ OTijkm
[IpupaBauBast BepakeHU (4) u (5) U pelnras MOIydYeHHOE ypaB-
HEHHE OTHOCHUTEIILHO (v, TIOJY4UM:

V1 jkm (T1jkm + AT1jkm) — T1jkm
(6) ap = A .
L1j5km
3HavyeHus] YaCTHBIX MPOM3BOAHBIX B IMpaBod yactu Mopenu (5)
€CTh HU YTO MHOE, KaKk K03(D(UIIMEHTHI (PaKTOPHOTO BIUSHUS, MTOKa-
3BIBAIONINE Ty OO, KOTOPYIO KOHEYHOE M3MEHEHHE COOTBECTBYIO-
miero aprymenra ((hakropa) BHECIO B KOHEUHOE U3MEHEHUE (hyHKITUH
(mokaszarerns).

3. Memoduka oueHku petimunea [11C

CymiecTByeT MHOXECTBO CIIOCOOOB pacuera pPeWTHHIa Ipero-
nmaBarenelt, kadenp, ¢pakyasTeTOB M WHCTHTYTOB yHHBepcuteTa [4].
Mertos aHaNM3a KOHEYHBIX U3MEHEHUI MOXKET OBITh IOJIC3EH, HAIPH-
Mep, IS PEIIeHNs 3a7jady BBISBICHUS HanOoJee 3HAYUMBIX C TOYKH
3peHVsI IPUpAILEHUs peUTHHTa KadeAphl HAITPABICHHUN ACITEIbHOCTH
IperofiaBarenel ¢ neIbio UX JajdbHEHIIe HHTeHCH(DUKAITUH.

PaccMoTpuM Mopens BBIYMCIIEHUS OLEHKH, MPUMEHSIEMOHN s
€KEroHOTO TOCTPOSHHSI PEUTHHTa CTPYKTYpPHBIX IOApPA3Je/IeHH B
®OI'BOY BIIO «JIunenkuii rocynapcTBeHHbIM TEXHUYECKUH YHUBEP-
CUTET»:
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Nim

M
M Re=Y Bn(d ai—9y
m=1 i=1

Timazx
xij
Nim+N2m

Spps;

+ Z a2 —+
. [ Tij ]
i=N1m41 —

SPPSj | max

Nm

by et

X
1=N1m+n2m+1 |:Z]:|

rne Ry — pedtunr xadenpsl, B 6amiax;

Q; — BECOBOM KOA(PQUIIMEHT JIS ¢-TO MOKa3aTeNs pe3yiIbTaTruB-
HOCTH;

T;j — 3HAYEHHUE 1-TO MOKA3aTels PE3yAbTaTUBHOCTH j-0i Kaden-
PBI, B €IMHHULIAX U3MEPEHHUS;

Timar — MAKCUMAIIFHOE 3HAYCHUE ¢-TO TOKA3aTeNs Pe3yIbTaTHB-
HOCTH IUTsl Kadenp U3 JaHHOH TPYIIIIBL;

Sppsj, SPRj — COOTBETCTBYIOIIMIA HOPMUPYIONIMIT IeIUTEND j-
ot kadeaphl;

ZL’ij $ij

57 , g — MAaKCUMaAJIBHOC 3HAYCHUEC OTHOIIIC-
. PPSj | mazx PRj | max

HUA 7-TO IIOKA3aTeiid K COOTBETCTBYIOIIEMY HOPMHUPYIOLIEMY ACJINUTEC-

7o Kadeapsl B JaHHOM TpyIIIE;

N N1y N2m s N3m — 00IIIEe KOTUIECTBO MMOKA3aTeNel pe3yibra-
TUBHOCTH M-TO HANIPABJICHUS ACITEILHOCTH Kadenps! (TPyIIbI), KO-
JUYECTBO HEHOPMHUPYEMBIX TIOKA3aTeNeH B 1-01 TPYIIIE, KOJHYECTBO
nokasaresieil B m-oi rpynmne ¢ HOPMUPYIOIIMM JeNuTeneM Sppsj,
KOJIMYECTBO IMOKa3arenel B m-0il rpynme ¢ HOPMHPYIOUIUM JEJINTe-
neM SpRj COOTBETCTBEHHO;

M — xonM4YecTBO yUYUTHIBAEMBIX B pEHTHHI€ HaNpaBJIeHUH pabo-
TBI Kadenpsl (M=8);

Bm — K03GOUIHUEHT 3HAYUMOCTH IS 111-TO HAIPABIICHUS PAOOTHI
kadeaphl. YCTaHABIMBACTCS €XKErOHO MPUKA30M PEKTOPA.
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[anHast Mozenb MOXKET OBITH IIPUMEHEHA Uil TIOCTPOEHUSI peli-
THHTA KaK BBITyCKaloIIeH, TaK ¥ HEBBITyCcKaromel Kadenpsl, HO Ta-
KHE PEHTHUHTH CTPOSTCS OTAeIbHO. [lokazarenu, yuyacTByrOIIUE B MO-
JIeNH, OTIPENeNsIOT KaK HalpaBleHus paboThl Kadeapsl Mo peasnmsa-
WU paboYHX MporpamMM M MpoQOpHEHTAIIMOHHON paboTre (He3aBuUCH-
M€ HampsAMYIO OT WHAWBHIYaJbHON pabOTHI COTPYAHHKOB), TaK H
HaIpaBJIeHUs] HAYYHOH M HAyYHO-METONWYECKOH paboThl IperoaaBa-
teneid. IIpu sToM, npenogasarenu paccMaTpUBAOTCS B YEThIpEX Ka-
TErOpUSIX — aCCUCTEHTHI, CTApIINE IMPEToaBaTeIH, JOUEHTH U Tpo-
(eccopa. [Tokazarenu MOTyT UMETh HEKHUE BECOBBIC KOA(PPHUIIMCHTHI
Y HOPMUPYIOIINE MHOXKHUTENN TaK)Ke MO Pa3IMIHBIM KaTEeTOPHSIM.
[Tytem nepeoGo3HadeHust moneins (7) MoxeT ObITh peoOpa3oBa-
Ha K BuAy (3), ¥ Hag HElt MOXKET OBITH IPOU3BENICH aHAIN3 KOHSTHBIX
M3MEHEHHI C IIeNbI0 BBISBICHUS IOKa3arenel, BHOCSIINX HauOOIb-
Ui BKJIAJ] B KOHEYHOE M3MEHEHHE OOIIero pedTuHra Kadeapal.

4. YucneHHble npumepbl. O6¢cyxO0eHUe pe3ysibmamos

B mensx m3ydeHus: 0COOCHHOCTEH MPAKTHYECKOTO TMPUMEHEHUS
mognenu (7) K 3aade MOCTPOSHHsI pelThHTa Kadeaphl MPUKIIAJIHON
matemaruku JII'TY paccMoTpuM HEKOTOpBIE (DparMeHTHI pe3yibTa-
TOB, TIOJIYYEHHBIX HAa PEAIbHBIX JaHHBIX. BriOepem mAaTh mpernonaBa-
TeJIeH ¢ pe3yibraTaMu AeITeIFHOCTH I10 TSITH MmoKasareisiM 3a 2012 u
2013 kaneHmapHbIA ronbl. @aMuIHK npenogaBaresieii 3amudpoBaHbL:
191, 198, 199, 200, 433; koxawbl moka3areiei: 4.4.2 — KOJIUYSCTBO ILIM-
THpOBaHUU B Oa3e Scopus, 4.4.3 — KOJMYECTBO ITUTHUPOBAHUI B 0aze
PUHII, 4.4.4 — xonuuecTBO cTaTeil, M3TAHHBIX B HAYYHOU MEPUOIHUKE,
nHAeKkcupyemoi B 6aze Web of Science, 5.4.2 — mokiambl Ha Bcepoc-
CUICKMX Hay4HBIX KOH(QEpPEHIMIX U ceMuHapax, 5.4.4 — MOKJIajpl Ha
YHUBEPCHUTETCKIX HAyYHBIX KOH(EPEHITNIX U ceMHuHapax. Mcxomaabie
JAaHHBIe MpecTaBiIeHbl B Tabiuie 4. Mapkeps! 12 u 13 0603HayaroT
COOTBECTBYIOIIME 3HAUEHUs Mokaszarened u pedtunra B 2012 . u B
2013

PaccmarpuBas peiTuHT Kadeapsl, TOCTPOSHHBIN IS yKa3aHHBIX
[ATU NpenojaBareieil, Npou3BeAeM aHaIU3 KOHEYHBIX U3MEHEHHH C
LIETBIO BBIABICHUS BKJIQNa KAXKIOTO W3 HANPABICHUM ACSITEITHHOCTH
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Tabnuya 1. Ppacmenm ucxoOnvix OAHHLIX 0I5l AHATU3A

ITokazarens 442 443 4.4.4 54.2 544 Peittunr
CoTpynHUK 12 13 12 13 12 13 12 | 13 | 12 13 12 13
191 1 1 0,5 3 7 6,2 2 3 4 2 1,12 | 1,57
198 6,6 2 1 16 9 9 5 1 1 1 1,54 | 1,94
199 0,5 5 24 3 6 1 1 6 5 0,5 | 0,69 | 1,89
200 2 0,5 1 1 11 11 6 2 1 3 1,91 1,8
433 1,6 3 5 16 | 3,5 2 4 5 3 1,5 | L,I1 | 2,36
Makcumym 14 7 27 | 22| 20 17 17 7 7 4

Kagenpsl B u3MeHeHue peiituara. ['pagudecku Takoit pe3ynsrar ynoo-
HO TIPEICTaBUTHh B BUZAE KPyroBoil amarpammbl. PucyHok 1 mMoxer
OBITH UCTIONB30BAH Ul aHAJIM3a PE3yJAbTaToB PaboThl Kadeaps! 3a OT-
YEeTHBIH TO ¥ TIOCTPOEHUS TuTaHa pabOoThI HA CIIETYFOIINH.

B KOJTHIeCTBO [THTHP OBAHHE
B Base Scopus

KOTHIECTBO ITHTHP OBaHHH

B 0aze PUHIL]

B KOTTHIECTBO CTATEH,
H3JaHHBIX B HayJHOH
TIepHOTHEE,
HHJIeKCHpyeMoH B 5aze
‘Web of Science

B TOKIAJE HA
BCEPOCCHACKHX HAYTHEIX
KOH(epeHITHAX H
ceMHHapax

Puc. 1. IIpumep pe3ynomamos anaiu3a KOHEYHbIX U3MEHEeHU
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5. 3aknoyeHue. BbisoObi

I[pearaemslii MOAX0 K OLICHKE ACATEIBHOCTH MPOdeccopeKo-
HPETIoaBaTeNIbCKOTO COCTAaBA By3a MOXET OBITh PACCMOTPEH H C pa-
Kypca y4acTHsi KaK/I0TO M3 COTPYIHHKOB B ()OPMHUPOBAHUM PEHTHHIra
Kagenpbl, QakyapTeTa, YHUBEPCUTETa B LENOM. [IpakTHueckas 3Ha-
YUMOCTb COCTOHT B BEIPAOOTKE CHCTEMBI PEKOMEHIAINH 110 yIpaBJie-
HUIO CTPYKTYpPHBIM IOJpa3ieiIeHHEeM, BOZMOKHOMY MPEMHPOBAHHIO
COTPYAHHUKOB, BBISBICHHIO CIIA0BIX CTOPOH paboTHI Kadeapsbl.
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Abstract: Methodology of analysis of finite fluctuations for estimating
efficiency of teaching staff’ activity is under consideration. The
numerical example is given.
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