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DATA PRESENTATION PROBLEM INVESTIGATION USING CORRELATION ANALYSIS
IN RETAIL SALES MANAGEMENT PROCESS AUTOMATION TASK

One side of the problem of retail sales management process automating aspects, namely, the problem of presenting data
of a large dimension is considered. The problem is that a large number of characteristics (parameters) are used to describe
the data. One of the most popular approaches to reducing the dimension of feature space is correlation analysis are re-
searched. The results of the correlation analysis application for data obtained as a result of the retail process through au-
tomated systems (vending machines) are presented. Parameters with strong dependencies were excluded by correlation
analysis (in such parameters has a strong linear relationship). According to the calculated correlation correction, it was
found that the detected strong linear relationship is not accidental. The results of the correlation analysis are confirmed by
constructing a classifier based on an ensemble of decision trees forests. The classifier showed that there are no other
strong dependencies in the parameters with a weak correlation connection. The results of the analysis were checked by an
expert group (a group of marketing specialists from the retail industry), which confirmed their consistency.

Data presentation, data analysis, data interpretation, correlation analysis, process automation, retail sales,
management, machine learning
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MeToauka MHANBUAYaNIbHOIO OLL,eHNBAHUA OCTaTOYHOIo
YPOBHSI 06yUYeHHOCTU MO ANCUUNJTINHAM Npo¢decCMOoHaNIbHOIo
LMKJ1a NPy NoAroToBKe MH>XeHepPHbIX Kaapos

MpednoxeHa MemoouKka UHOUBUOYANLHO20 OYEHUBAHUS OCMAMOYHO20 YPOBHSA 0byYeHHOCMU Nno AUCYUNAUHOM
NpogeccuoHabHO20 YUKAa npu No020MmoeKe UHXEeHEPHbIX Kaopos. [To020moeKa UHX(eHEepHbIX KaO0po8 Hanpas-
/1eHa Ha popmuposaHue y 0by4arouuxcs onpedesneHHO20 HAbopa 3HAHUL, yMeHUl U HA8bIKO8 NPU U3y4YeHuU umu
omoesibHbIX OUCYUNAUH UAU YUK OUCYUNAUH. 308epuiarouuM 3manoM usyyeHus dUCYUNaUHsl S8/a5emcsi npo-
Mexymoy4Has ammecmayus, 8 xo0e komopoli npogepsemcs yposeHs CHopMUPOBAHHOCMU KoMnemeHyul ouc-
yunauHel. OOHUM U3 npPobAEMHbLIX 80NPOCO8, BO3HUKAOUUX 8 x00e 06pa308amMesbHO20 npoyecca, Aensemcs
CHUMCeHUE YpO8Hs 0byYeHHOCMU & C8A3U C NPOYEecCcoM ecmecmeeHH020 3a6bI8AHUA 0bYYAOWUMCA NOAYy4YeHHOU
UHpopmayuu. B ocHosy npedsazaemMoli MemMoOUKU NoA0XeH Mamemamu4eckuli annapam, no3eoAsowuli npous-
800uMb pacyemel 3HaYeHUl YpPOBHS 06y4eHHOCMU 8 300aHHbIU MOMeHmM 8peMeHU HA OCHO8e pe3y/fbmamos
npomMexymo4Holl ammecmayuu 8 3a8UCUMOCMU Om OAUMeNbHOCMU UHMepPs8ana epemMeHu, npoweowezo om
MomeHma ee nposedeHus. [pusedeHbl pesynemamel anpobayuu Memoduku HA 0CHOBe NOJy4eHHbIX 3KCnepu-
MeHMaIbHbIX OQHHbIX. Pe3ynbmamel UHOUBUOYA/LHO20 OYEeHUBAHUS OCMAMOYHbLIX 3HAHUU Koppeaupyrom ¢
meopemuyeckumu gelknadkamu. llpedaazaemas MemoouKka no3gossiem onpedensimes 0CMAMOYHGIL YPOBeHb 3HA-
Hul, ymeHull U Ha8bIKO8 06Y4aoUUXCA 8 1060 MOMEHM 8peMeHU HO NPOMSAXEHUU 8Ce20 CPOKA 06y4eHUS.

MoaroTtoBKa cneyunanncTos, YpoB€Hb 06y‘-IEHHOCTI/I, KoMneTteHyusd, 3agaydunm no npegHasHa4vyeHulo,
ANCUNNJINHbI npo¢eccmouanb|-|oro UuKna, peajibHbie yc/1oBUA BbiNOJ/IHEHUA 3aAaY

Cpe,uH 3aaa4, p€lacMbIX IOCPEACTBOM aBTOMa- YJaromuxcsa ¢ OeJIb0 €ro OUCHHUBAHUA U IIPU HE00X0-
TU3UPOBAHHBIX o6yqa}0mnx CUCTEM, 0coboe BHHUMa- JAUMOCTH €TO0 CBOCBPCMCHHOI'O BOCIIOJIHCHHUA. HpI/I
HUC YACIACTCA KOHTPOJIIO YPOBHSA O6yLICHHOCTI/I 06y- 3aBCPIICHUN H3YUYCHHA OUCHUIUIMHBI WKW [UKJIA
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TUCHUIUTMH CYUTAETCS, Y4TO OOyYalOIIUICS YCBOWII
Marepuan ¢ TpeOyeMbIM KayeCTBOM, YTO JOJDKHO
MOATBEPXKAATHCS  PE3yIbTaTaMH  IPOMEKYTOYHOM
arrectaiuu [1]-[4]. C npyro#l CTOpoHBI, C y4eTOM
Ipolecca €CTECTBEHHOIO 3a0bIBaHUS M IpPU YCIO-
BUH, YTO OOYJAIOUTUNCS HE HMOBTOPSET MPOilICHHBIN
Marepuall, CO BpEMEHEM YPOBEHb IOJIYYEHHBIX 3Ha-
HUH, yMEHUI U HaBBIKOB CHIDKaeTcs [5], [6]. B cuny
3TOTO BO3HMKACT NMPOOIEMHAas CUTyalusi, CyTh KOTO-
poii B cienyromeM. C OIHOM CTOPOHBL, B CHITy OOBEK-
THBHBIX MPUUYMH CO BPEMEHEM YpPOBEHb 3HAHUI, yMme-
HUI U HABBIKOB, MOJYYEHHBIX 110 AUCLUILUIUHE (IIUKITY
JUCLUIUIMH), cHIpKaeTcs. C apyroil CTOpOHBL, Ui Ka-
YECTBCHHOIO YCBOEGHUS JPYTOH TUCIUILIMHBL, KOTOpas,
COINIACHO TIporpaMMe OOy4YeHMs, MOXKET H3ydaThCs,
HaIpuMep, B CIIEYIOIIEM CEMECTpPE, 3HaHUs, OTy4eH-
HBIE paHee, MOTYT ObITh BOCTPEOOBAHBL

IMocTtaHoBka 3agauu. PaccMoOTpuUM CTPYKTYp-
HYIO0 MOZEJb CBs3eH MUCHUIUTHNH U (DYHKIIHOHAIBHBIX
00s13aHHOCTEH, BBINONHAEMBIX CIEIHUATUCTAMU Ha
MEePBUYHBIX TOKHOCTAX W (puc. 1). lna dpopmupo-

BaHUS OJHOM KOMIIETEHIMHU X; (izl,l ), KoTOpas
MOXET OBITh: M3 MEepeyHs OOIEKYIBTypHBIX KOMIIC-

TEHIIUN XOK 5 O6IIIerO(1)eCCI/IOHaHI)HI>IX KOMIICTCH-
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onn dfc , OHH MOT'YT U3y4YaTbCsA KaK B OJHOM, TaK U

B pa3HbIX cemectpax [7]. IIpu aToM BpeMeHHOM paz-
pPBIB MOXKET BapbHUpOBATHCA OT HECKOJIBKUX HEAEIb
0 HeckoibKkux MecsaueB. Kpome Toro, oraenbHble
KOMIIETEHIIUU (POPMUPYIOTCSI B TEUEHHE HE BCETrO

BpeMeHH OOYydYEHHs, a TOJBKO B OIPEAEICHHBIX Ce-
MecTpax. OTo OOyCJOBIMBAaET BO3HHMKHOBEHHE BpE-
MEHHBIX MHTEPBAJOB, B TEUCHHE KOTOPBIX OTIEIbHBIC
HaBBIKM ¥ 3HAHUS, (POPMHUPYIOIINE TH KOMITCTCHITHH,
HE HCHOJIB3YIOTCS U, KaK CJIEACTBUE, HE TOIIEePKHUBa-
I0TCS M HE Pa3BUBAIOTCA. DTO MPUBOIUT K €CTECTBEH-
HOMY 3a0BIBAHUIO TTOJYYSHHBIX 3HAHWH, OCIAOICHHIO
OT/IENFHBIX HAaBBIKOB M yMeHWil. C Apyroil CTOpOHBI,
TIPY PEIIeHNH KOMIUIEKCHBIX 33/1a4 TPeOyeTCsl HalTnuue
BCEr0 CIHEKTpa 3HAHWN, YMEHUN W HABBIKOB. TakuMm
00pa3oMm, 3aja4a OLEHUBAHUS YPOBHS 3HAHUH, YMEHHUN
Y HaBBIKOB SIBJISIETCSI aKTyaJIbHOM.

TpeOyeMblii ypOBeHb 3HAHHW, YMEHWH, HABBHIKOB
U JIMYHBIX Ka4eCTB OIPEIENAeTCs CIOCOOHOCTHIO
MOJIOJIBIX CIIEIMATUCTOB pelIaTh 3a/1a4d 0 MpeHa-
3HAYCHHUIO, OTPEeNICHHbIC (PYHKINOHAILHBIMU 00s-
3aHHOCTAMHU Ha MEPBUYHBIX JODKHOCTAX. [Ipu 3TOM
HEOOXOMMO YYHUTBHIBaTh HE TOJBKO KOPPEKTHOCTH
pellieHus 3aJayd, HO M WHTEpBaJl BPEMEHH, 3aTpa-
YEHHBIN Ha ee pellICHHE.

B crarbe paccmarpuBaeTcsi cUTyanus, Korjaa pe-
IaeMyro 3a/lady MOXHO IMPEJCTaBUTh B BHJIE COBO-
KyHMHOCTH OTIENBHBIX THIIOBBIX 3aj1ad. B atoMm ciy-
gae MOXKHO OIICHHTH BpeMs, KOTOpoe MHOTpeldyeTcs
JUIs perieHust oqHou 3agaud. Ilpeanonoxum, 4ro Ha
OJHY IOIBITKY pELIeHUs 3ajadd BCerga 3arpauuBa-
eTCsl OTMHAKOBBIA MHTEpBaj BpeMeHu ¢. Ecnu 3amada
pelaeTcs HEMpaBUIIBHO, TO TMPEIOCTABISAETCA OdYe-
penHas TOIbITKAa IO TeX IOop, MOoKa 3agada He Oyaer
KOPPEKTHO peLlIeHa.

B paccmarpuBaeMoM ciydae A ONpEAETICHUs
UHTEpBaia BpeMeHU 1 pelieHus 3a7a4u, XapaKTepu-
3yeMOTO OIpPENCICHHBIM YpPOBHEM OOY4YE€HHOCTH,
ucnoib3yeTcs hopmyna

T=n(0),
rae ¢ — JUIMTENbHOCTh MHTEpBaJla BPEMEHHU, OTBOJIH-
MOTr0 Ha OJHY HOIBITKY PEIIEeHUs] TUIOBOH 3alauy;
n(O) — 9UCIIO TIOMBITOK, KOTOPBIC MCIIOIB3YOTCS IS
pelieHusl JaHHOW THIOBOM 3aJaud NpHU 3aJaHHOM
ypoBHe 00yueHHOCTH O.

[IpennonaraeTcs, 4YTO YMCIO MOMBITOK HA pelle-
HUe TUmoBOW 3amadn #n(0O) TpH 33JaHHOM ypOBHE
00y4YeHHOCTH — Ciy4aiiHas BeJIMYMHA, paclpeiesieH-
Has IO TEOMETPUYECKOMY 3aKOHY, TaK KakK Kakaas
MOMBITKA PEIICHUS 3a/1a4d CUUTAeTCSd HE 3aBUCUMON
OT JApYTHUX:

P(n,0)=p(0)q(0)",

rme p(O) — BEpPOATHOCTh pEHICHUS 3aJa4d TpH
ypoBHe 0o0yueHHOCTH O; q(O) — BepOATHOCTH TOTO,
YTO COTPYAHHK HE PELIMT 3ajJady Mpu ypoBHE 00y-
geHHOCTH O, onpenenseMas kak ¢(0) = 1 — p(O).
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MaremaTruyeckuii annapar A OLECHUBAHHUA
YPOBHsI oO0y4uyeHHOCTH oOy4darommxcsi. OnHuM u3
BapUaHTOB PELICHUS 3a/aull MOJAEPkKaHUSI CHOPMU-
POBaHHBIX 3HAHMH, YMECHUI M HABBIKOB y OOyuaro-
IMuXCs Ha TPeOyeMOM YPOBHE SIBISIETCS MOCTOSHHBIH
MOHUTOPUHI OCTaTOYHOTO YPOBHS OOYYEHHOCTH Ha
MPOTSHDKEHUH BCETO BPEMEHHOTO HHTEpBaja IIOCHe
U3y4EeHUS JUCLUUILIMHBI JHOO LUKNA JUCLUILIUH.
JU1s OLleHUBAHUS OCTATOUHOTO YPOBHSI 00Y4E€HHOCTH
BBOJIUTCS] HEKOTOPBIH KO3 UITHEHT 3a0bIBaHHUS A.

Ilo pesynbraTaM H3BECTHBIX JKCIIEPUMEHTOB [5]
MOCTPOEHbl 3aBUCHMOCTU TIOKa3aTelsl 3a0bIBaHUS
uHpOpManuu OT BpeMeHU: KpuBas I. DO0OmHraysa
(puc. 2, a); kpusas M. JIxoHca (puc. 2, 6).

Ha npencraBneHHBIX KpUBBIX BBIIEISIOTCS 2
ydacTka. HaganpHbI y4acTOK OBICTPOro 3a0bIBaHMSA
COOTBETCTBYET 3KCIIOHEHIIMAIbHOMY 3aKoHY. Ha BTO-
POM Y9acTKe CKOPOCTH 3a0BIBAaHHS CHIDKACTCS M 3a-
KOH, KOTOpPBIi OITUCHIBAET IIpoIlecC 3aOBIBaHMUS,
CTPEMUTCS K JINHEHHOMY.

B curyanuu, ecnu oOydaroiuecs He MOBTOPSIIH
MIPOMICHHBIA MaTepua, KpuBas 3a0bIBAaHHS OIHCHI-
BaeTCs SKCIIOHEHIMAIbHOW 3aBUCUMOCTBIO

Op(t) = Oy exp(=A1) O]

e O (f) — ypoBeHb 00y4eHHOCTH 00y4aroIerocs Ha

MOMCHT BPEMCHHU IMPOBEPKHU OCTATOYHBIX 3HaHI/II>'I;
Oy — ypoBeHb 00y4E€HHOCTH O0yYaromerocss Ha Mo-
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I[J'[I/ITGJ'II:HOCTI: HUHTEpBaJIa BDEMEHU OT MOMECHTA HpOMC)KyTO‘{HOﬁ arTecTalun, MEC.

® - rpynma mucimmmH Ne 1;@ — rpynma guciunmig Ne 2; @ — rpynna aucuumias Ne 3
Puc. 3

MEHT BPEMEHH MPOBEICHUS TEKYIIIErO KOHTPOIIS; A —
ko3 duiueHT 3a0bIBaHUs, XapaKTePU3YIOIIUN H3Me-
HEHHE YPOBHsI OOYYEHHOCTH; { — HHTEPBAJ BPEMECHU
C MOMEHTa BPEMEHH IPOBEICHUS TEKYIIEro KOH-
TPOJISL 10 TIPOBEPKHU OCTATOUYHBIX 3HAHHM.

s ompenenenuss 3HaYeHUs KOd(pQUIMCHTa 3a-
OBIBaHUS TPOBEACH JKCICPUMEHT I10 OICHUBAHHIO
ypOBHSI 00Y4EHHOCTH U €ro Koppekinuu. B kadectBe
WCXOIHBIX JAHHBIX BBEIOPAaHBI AUCIUILIMHEI Kaenphl,
M3yYCHUE KOTOPHIX HANPABICHHO Ha (opMHpOBaHHE
y oOyuarommxcs OIpeeNeHHbIX KomneteHui. Ilo
3THM AMCIUIUIMHAM HMEIOTCS JaHHBIE PE3yJIbTaToB
pPyOEKHOTO KOHTPOJSI M IPOMEKYTOYHOH arTecTa-
un. JJMCIUITIHEL pa30uThl HA 3 TPYMIBL IO COOT-
BETCTBYIOIIMM KOMIIETEHIIUSAM. YPOBEHb OOy4YeHHO-
CTH TIO OIIPEIETICHHON KOMITCTCHIIH PAaCCUUTHIBACT-
cs o opmyne (1):

0 x1+ y0.64 + z0.36

0~ >
N

7€ X, ¥, Z — YUCIIO OLIEHOK «5», «4», «3», MOITy4YeHHBIX

00yYaIOIIUMCSI TI0 UTOT'aM CIaull PyOeKHOTO KOHTPOJIS

M TIPOMEKYTOYHOM aTTECTAIlMH 10 BHIOPAHHBIM JIHC-

@

mummHaM; N — YKCIo MCHMIUIAH B TPYIINE.

Ha cienyromiem srtare sKCIiepuMEHTa [IPOBEICHO
TECTHPOBAaHHUE TPYII OOYyYAIOIIUXCS ISl HPOBEPKH
OCTaTOYHbBIX 3HAHHI 110 BBIJCICHHBIM TPYIIIaM JHC-
UUIUIAH. J[JIUTEeIbHOCTh WHTEPBAJIa BPEMEHU OT MO-
MEHTa BPEMEHH HPOXOXKACHHS PYOeKHOT0 KOHTPOJIS
u HpOMe)KyTO‘iHOﬁ arrecraguu 10 MOMECHTaA BBIIIOJI-
HEHMS TeCTa y KaXAOW Ipynmbl 00ydaroIIMXCsl Xa-
paKkTepu3yeTcs WHIWBHIYyalbHBIM 3HadeHHeM. Ha
OCHOBaHUH TIONYYEHHBIX PE3YJIbTATOB C UCIOJIb30Ba-
HUEM GopMyIbl (2) pacCUMTHIBACTCS OCTATOYHBIN
YpOBEHb 00yUEHHOCTH.



Ha puc. 3 npencraBneHsl rpaduku 3aBUCHMO-
CTeH TmoKa3arens 3a0bIBaHUS OT BPEMEHH U TpeX
TPYII KOMIIETEHIIMH, IIOCTPOCHHBIC MO Pe3yJbTaTaM
JKcIepuMenTa. HecnokHO BUIETh, YTO 3aBUCHMOCTH
MoKasaTessi 3a0bIBAHUS OT BPEMEHHU, MOCTPOCHHBIC
Ha OCHOBE PE3YJBTaTOB TECTHPOBAaHHS O0ydYaeMBIX,
XOPOIIIO COMTACYIOTCA € 3aBUCHUMOCTSIMHU [. DO0uHTra-
y3a (puc.2). Koaddumuent nerepMuHaIUN Haxo-
nutcst B uHTepBasie ot 0.61 go 0.73, 4ro cBUACTEH-
CTBYET O COOTBETCTBUH PE3YJbTAaTOB JKCIICPHMEHTA
TEOPETUUECKAM TOJIOKEHHSIM. Huskuit kospurm-
€HT NECTepMUHALIUHN Y TPEThEH TPYIIBl AUCIUILIHH
(0.61) oOwsicHsieTcss OONBIIONW JTUTEIHLHOCTHIO WH-
TepBajia BPEMEHH J0 MOMEHTa OIpPEACICHUS OCTa-
TOYHOTO YPOBHSI 00y4eHHOCTH. B 3TOM cityuae 3aBu-
CHUMOCTb TIOKa3arelis 3a0bIBaHMsI OT BPEMEHH OJH3Ka
K JINHEHHOM.
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Puc. 4

Ha ocHoBanuM pe3ynbraToB 3KCIIEpPUMEHTa IIO-
Jy4eHO cpeqHee 3HaueHHe kod¢¢uuueHTa 3a0bIBa-
HUS 10 TpeM Tpymnmnam auciuruine A = 0.093. Cau-
JKEHHE YPOBHS O0yYEHHOCTH B 2 pa3a MPOUCXOIWIIO
B CpPEJHEM 32 8 Mec.

Ha ocnoBe pe3ynsTaToB dkcriepuMeHTa copmy-
JMpOBaHa M MPOBEpPEHA THIOTE3a O 3aKOHE pacIpe-
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JIEJICHUs] CITy9ailHOM BEJIMYWHBI — PE3YJIbTaToOB pe-
LIeHUs TUIOBOW 3aJa4id MO YPOBHAM OOYHE€HHOCTH.
Ha puc. 4 npencranena (yHKIMs pacmpeneneHus
pelIeHnsT TUIOBOM 3afadyd IO YPOBHSIM OOy4YCHHO-
CTH. 371€Ch B POJIM CIIy4alHOU BETMUMHBI BBICTYNAIOT
pe3yabpTaThl pelieHus! TUIIOBOH 3aa4uu.

Omnmcanne SKCHEPUMEHTAIBHBIX TAaHHBIX IOJY-
YeHO Ha OCHOBE HOPMAJIbHOIO 3aKOHa pacrpenene-
HUSL CO CIICAYIONIMMHU MapaMeTpaMu: MaTeMaThye-
ckoe oxumanne M= 0.37, aucniepcuss D = 0.0196.
HopmainbeHoe pacripeneneHue pe3yinbTaToB pelieHus
TUIOBOH 3a/1a4i 0OYCIOBICHO TEM, YTO UCCIIeLyeMast
ClTydaifHasi BEJIMYMHA I10 CYIIECTBY SIBIACTCS CyM-
MOU €J1a00 CBSI3aHHBIX CIyYalHBIX BEIWYHH, XapakK-
TEPU3YIOLINX KaXJI0T0 00ydaromierocs.

W3 nomydeHHBIX MAaHHBIX O PaclpeAeiIeHUH pe-
3yJBTaTOB PEMICHHS THIIOBOM 3a1aul 10 YPOBHIM
00y4YeHHOCTH CIIeNyeT, YTO NPHU ypOBHE OOyUYEHHO-
cti He Hke 0.5 obecrneynBaeTcsi BEPOATHOCTh pPe-
menus 3afaun ¢ nepBoil momnbiTku 0.8. Ilpu 3tom
BBITIOJIHAETCS YCIIOBHE, YTO CO BTOPOW IOIBITKU
JaHHAS 3a1a49a OyleT KOPPEKTHO peleHa.

[pemmokeHHas: METONMKA ITO3BOJISIET OIICHUBATH
TpeOyeMblii ypOoBEeHb 3HAHWH, YMEHHN M HaBBIKOB, KO-
TOPBIM JIOJDKEH 00Nafarh OOyYaroIMKCS Ha JH00OM
sTane OoOydeHus, M CpaBHUBATh UX C (DaKTHUECKUM
ypoBHeM 00y4eHHOCTH. TeM cambIM MOJNy4YEHHbBIE pe-
3yNIBTaThl MO3BOJIAT (POPMHUPOBATH PEKOMEHIALMH O
BOCCTAHOBJICHHIO TpeOyeMbIX 3HaHHWH, yMCHUH H
HaBBIKOB JI0 YPOBHS HE HIDKE TpeOyeMOro Ha BCEX ITa-
ax IMOATOTOBKH CHeIManicToB. Kpome Toro, 3aka3umk
MOITOTOBKM MOXKET OMpeeNsiTh TpeOyeMblii ypOBEHb
3HaHWH, YMEHHH U HABBIKOB, KOTOPHIM JIOJDKEH OOIa-
JlaTh MOJIOZIOW CHELMAJIMCT, BBIMOJHAS 334l 110
MpeHa3HAYeHUIO Ha TIEPBUYHBIX TOJDKHOCTSIX.
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A. |. Altuhov, V. I. Bilan, M. A. Cheburkov
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METHODS OF INDIVIDUAL EVALUATION OF THE RESIDUAL LEVEL
OF TRAINING IN THE DISCIPLINES OF THE PROFESSIONAL CYCLE
IN THE PREPARATION OF ENGINEERING PERSONNEL

The methods of individual evaluation of the residual level of training in the disciplines of the professional cycle in the prep-
aration of engineering personnel are suggested. The preparation of engineering personnel is aimed at the formation of stu-
dents a certain set of knowledge and skills while studying separate disciplines or cycle of disciplines. The final stage of the
discipline is the intermediate certification, during which the level of formation of competencies of the discipline is checked.
One of the problematic issues that arise during the educational process is the reduction of the training level in connection
with the process of natural forgetting of the information received by the student. The proposed method is based on the
mathematical apparatus, which allows to calculate the values of the level of training at a given time on the basis of the re-
sults of the intermediate certification, depending on the length of the time interval elapsed from the moment of its imple-
mentation. The results of methods approbation on the basis of the received experimental data are given. The results of in-
dividual evaluation of residual knowledge correlate with theoretical calculations. The proposed method allows to determine
the residual level of knowledge and skills of students at any time throughout the training period.

Training of specialists, level of training, competence, tasks for purpose, disciplines of the professional cycle,
real conditions for performing tasks
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BHYyTpMUcUCTEMHbIe B3aMoAeincTBusA
no Mmoaenmn «noao6bus» (aktyanmsauyumsa)®

B nepeoli yacmu cmamesu, nocesujeHHOU meopemuyeckum 80NPOCAM 8HymMpUCUCMeMHbIX 83aumodelicmeuli mexcody
€06CMBeHHbIMU Kayecmeamu CuCmemsl, Uccaedo8aHsl CMpyKmMypHble UHBAPUAHMbI 08YX4aCMUYHbLIX 83aumodeli-
cmeutli no Nodo6UH 8 YCI0BUAX HEPABHOBECHbIX 02PAHUYeHUU U MemacmabunsHocmu. [10410#eHUsA U 8618006 mMeo-
puu 83aumodelicmsuli no nodoburo u nceedonodobuU aKMyaau3upo8aHsl 80 8mopoli Yyacmu cmameu. Bce meope-
muyecku ycmaHoesneHHble 8udsl 83aumodelicmeuli cO6CMBEHHbIX Ka4ecme Ccucmemsl, Packpsiearoujue moxcde-
CMBEHHOCMb CMbIC/I08 MEXAHU3MOB 3MUX Kayecms, 8bise/ieHbl U N00Meepi#oeHsl IMNUPUYECKU HO PeasbHbIX OaH-
HbIx npoekma «CoyuanbHas HaNPAXEeHHOCMb 8 OKPy2aX U pe2uoHax Poccuu». Baaumodelicmeus no nodobutro euda
CUHXPOHUU, CUHPA3HOU CUHXPOHUU, GCUHXPOHUU U CX0O0CMBa YaCMHbIX acnekmos e3aumodelicmsus akmyanu3supo-
8aHbLI U PAYUOHANILHO 00bACHEHbI. Bce Hay4YHO ycmaHos/eHHbIe 8 nepeoll Yacmu cmameu 83aumMoOelicmeus no
ncesdonodobuto, nposeaaWUe MOMEHMbI PA3AUYUSA 8 CUCMeMe, 8epuduUUUPOBAHLI 8 PAMKAX MO20 e npPoekma.
AKMYyanu3upoBaHsl BO3MOXCHbIE 8APUAHMbI BKAOYEHUS MOJeaU ncegadonodobusi 8 Modesb mpemee20 y4aCmHUKA
e3aumodelicmeus. Bo3HUKarowjue npu 3mom 0KA/NbHbIe CUCmeMHble MexaHU3Mbl 06pamHoli cessu, delicmayroujue
Ha yeHmp nopaodka mpemse20 y4aCmHUKG, CMaau IMNUPUYecKU N0OMeepiOeHHbIM HAYyYHbIM GAKMOM.

OTKpbITbIE CUCTEMBI, PU3MKA OTKPLITBIX CUCTEM, CO6CTBEHHBbIE KauecTBa CMCTEM, MOAE/UN ABYXUYACTUUHbIX
B3aMMoOgeliCTBUIA, B3anMogeliicTBUe No nogo6uio, B3aumogeiicTeme no ncesaonono6uio

JIByxuacTu4HbIE BHYTPHUCHUCTEMHBIE B3aWMOJCH-  JIOKAIBHOCTSIMH CHCTEMBI B YCJIOBHSIX HEPAaBHOBEC-
CTBUSI 10 MOJECIH TOJOOWs, BO3HHKAIOIINE MEXKAY  HBIX OTPAaHUYCHHH M METacTaOMIBLHOCTH, HCCIIEHO-
BaHbl Ha YpPOBHE OHTOJIOTUYECKOTO 3HAHMA, IMOINY-
YEeHHOTO METOJaMH (PH3UKH OTKPBITBIX CHCTEM

* [Ipomomxenne. Hagano B Ne 7/2019.



