MATEMATHUKA B COIMOJIOI'NN:
OEHOMEHOJIOT'MYECKHUE 3AMETKHA

Om aemopa

Tpunsimo dymamv, umo OarHble ONPOCO8 — Ul OOLEKM NPUMEHEHUSL MAMeMa-
muYecKux Memoooé ananusa, He oonee. Ymo ucmoxku Mamemamuyeckux nOHAmuiL,
HQ KOMOopble onupalomest smu Memoowl (yenoe ucio, nepeMeHHast, (hyHKyus, 6epo-
AMHOCHIb, PAO OpYaUX) Cledyem UCKamb 6 ONblme eCMeCHBEeHHbIX HAYK, 6 ONblme
QuBUKY U MAMEMAMUKY, HO HUKAK He 8 OMblINe COYUONOSUYECKUX ONpOCcos. Dmo
npasoonododHo, Ho HegepHo. Mlcmounuxom unmyuyuit, npueedutesi 8 ucmopuu Ma-
MEMamuKy K KIACCUMECKUM MAMeMamuyeckum ROHSIMUSIM, CIYHCUm Onbln OUaio-
206, MOYHee, WUPOKO U36ECMHbIE POPMbL €20 NPeOCmAGNICHUS — MAMPUYbl OaHHBIX,
NOO0OHbBIe meM, ¢ KOMOPbIMU UMeem 0ei0 COYUOTIO2, KO20d NPO8OOUN1 ONpOCHL.

C.B. HECHOKOB

MATPHUIA JAHHBIX U ITIOHATUA MATEMATHUKH

PasBuBas temy [1, 2], o6paTiMcst cHOBa K MaTpwile JaHHBIX (data ma-
triX) mpousBoBHOTO ompoca. B obrmeM cirydae 3To Tabimma (), B KIETKax KOTo-

pOﬁ — PEIUIMKH JUAJIOTOB MEXKIY COLIMOJIOTOM 1 PECIIOHICHTaMU.

9 | X | X |...|%X,| u
01 Xy | Xpp | oo | Xa | U
o | X | Xpp | «-- U (*)
On | X | X0 | oov | X | U

31ech g,X1, X2y Xm, U — BOMPOCHI (PETUIMKH) COIMOJIOTa, WX YHUCIO M+ 2.
Bormpocs! (perutikn) g, U ecThb B Jr000i MaTpuIle JaHHbIX. Bornpoc (perum-
Ka) g — Jokanbhblil Koy (MPOCTO KoY), W UOSHMUDUKAMOp PECTIOH-
nentoB (ID). OTBeTs! (peruinKy OTBETOB) HAa HETO CYTh YHHUKAJIbHbIE MMEHA
01,02,.-.,0n PECIIOHIEHTOB; MX Ykciio N (06bem BbIOOPKH). Bompoc (peru-
Ka) U — 2eHepaivbHblil KoY, W UISHTH(UKATOp BEIOOPKH (orpoca). OTBeT
Ha 3TOT BoNpoc — perutika U — OZMH | TOT ke IS BCceX PECTIOHACHTOB, OH
0003HaYaeT MPUHAISKHOCTh KKIOTO PECIOHEHTa K BhIOOpKe (ormpocy) ¢
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uveneM U . CuMBOI X — OTBeT (peruivka OTBeTa) PECTOHICHTa (x Ha
Bompoc X ; k uamensiercst or 1 1o n; i m3Mensiercs ot 1 10 m.
MaremMaTH4YecKre METOIbI M MOHATHA. B commonorun OGOJbIe COTHH
MeTosioB aHanmu3a. OHU ONHUPAIOTCS HA HEOOIBIIOE YKMCIIO (yHAAMEHTATBHBIX
MaTeMaTHYeCKHX TOHSATHH, TAKMX KaK wucio o0uH (eounuya), HamypanbHoe
YUCTIO, NEPEMENHAs, SHAYEHUe NEPEMEHHOT, OYHKYUSL, MHOICECBO W PSI NPYTHUX.
MaTemMaTHuYecKHe MOHATHS W MATPUIILI AaHHBIX. B mpakTrke aHa-
JIn3a JaHHBIX CIIOXKHUIIUCH yCTOfI‘IHBbIC MMPUEMBI ONMMCaHUA MaTpUll JaHHBIX
U X DJIEMEHTOB Ha SI3bIKE MaTEMaTHKH. JTO He «MaTeMaTHYecKoe MOJie-
JHMPOBAHUE» U He KIIPUMEHEHHEe MaTeMaTUKi». COIMOJIOr OIMUCHIBACT dJie-
MEHTBI MaTPHIBI JaHHBIX THIA (*) CIOBaMH M3 CBOEH MpakTHKH. Te ke dje-
MCHTBI MaTeéMaTHUK ONHCBIBACT TCPMUHAMH MATEMaTUYCCKHUMU. HaHpHMep,
60MPOCHl MATEMATHK HA3bIBACT NePEeMEHHbIMU, OMEembl — 3HAYCHUAMU Ne-
pemennvix. VIMst BeIOOpkH U MaTeMaThK Has3bIBaeT MHodxcecmeom U , a yHH-
KaJIbHbIe IMEHA PECTIOHJICHTOB — 9leMeHmamu MHodcecmea U W T. .
NHorna ynobOHee cioBaph MaTeMaTHKa, HHOT/Ia CJIoBaph corporiora. [lepe-
XOJl OT TEPMUHOB COIMONIOTa K TePMHUHAM MaTeMartHka (M HaoOO0pOT) MOKET
BHOCHUTH ITOJIC3HBIC AOIIOJIHUTCIIBHBIC aCCOIMAll, HO HOBBIX MAaTEMAaTHUYCCKHUX
CYIITHOCTEH, TOMIMO TEX, YTO YXKE COJEePKAT MATPHUIIhI TaHHBIX, HE TIPUOABIISET.

Tabruya
IMpumepsl COOTBETCTBHA MKy TEPMHUHAMH COI[MOJIOTAa U MATEMATH-
KA B MPAKTHKE AaHAJIN3a JTAHHBIX

Ne Tele/le H3 cJIoBaps couuoJiora Tele/lHLI U3 CJIoBapst MaTeMaTHKA
1 |Wwms Beibopku (nmst orpoca) U Mmuoxectso U
VHukaneHoe nMst Qk , HICHTA(QULINPYIO-
2 e (rpy Onement gk MHOXectBa U
1iee pecroHieHTa B Bbioopke U
3 |Bompoc X Iepemennast (mokasatesb) X
3HavyeHne X TMepeMeHHOH X; , CBOICTBO
4 |OtBer Xy HaBOMpOC X Xk Tiep o
snemenTa gy MHoxkectBa U
5 |Bce otBeTsI Ha BOMpoC X; MHOXXECTBO peananiii IepeMeHHOH X;
6 |Bce momapHo pa3Hble OTBETHI Ha BOIpoc X; | MHOXKeCTBO 3HaYEHUH TepeMeHHOH X
7 [pyTIBI PECTIOHIEHTOB, [ABLINX OAMHAKO- | Kiacchl skBUBasIeHTHOCTH Ha MHOKecTBe U
BBI€ OTBETHI HA BOMNPOC X; 10 3HAYEHUSIM IEPEMEHHOMN  X;
8 |Pernnmka oTBeTa Kak eIMHNIIA aHATIH3A [TonmeHoBaHHast aprpMeTHIecKast eMHHIA

BbIBOIMMOCTH CMBICJIA MATEMATHYECKHX TEPMUHOB M3 CBOICTB MaT-
PHIBI JAHHBIX (). CMblC MameMamuieckux mepmMuHo8, Yno cnpasa 6 maojiu-
ye, Modicem Obimb 6bleeoen us ceoticme mampuywvl Oannvlx (x). Ecm 01 oTH
TEPMUHBI BIPYT UCUE3NM U3 MaMSTH JIFOJCH, OHM MOTJIH Obl OBITh MEPEOT-
KPBITBI 3aHOBO MOJIbKO HA OCHOBAHUU c80Licme Mampuybl dannsix (). TTo-
XO0XKe, B UCTOPUH PA3BUTHS MaTeMaTHKH UMEHHO JWaJOTHYeCKas MPaKTH-
Ka — WCTOYHUK WHTYHIIMH, NPUBEAIICH K BOSHMKHOBEHUIO MaTeMaTHue-
CKMX TEPMHHOB, UCTIONB3YEMBIX B aHanHu3e onpocoB. Tak i 310? Bot ap-
TYMEHTBI B TIOJTb3y OTBETA: JIa, TaK.

lemransThl. B 1912 roay Hemeukwuii ncuxosor Makc Beptreiimep
(Max Wertheimer, 1880 — 1943), uccienys (eHOMEH KaXKyIIErocs IBH-
JKEHUs, OTKPBUI JKCIIEPUMEHTANBHO CHEeIyIOIMiA (QakT: mo3e uerogexka
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cnocoben moboil 00paz Mupa, HE8ANCHO, NPOCMOU UTU CLOJCHBLI, 0MOOpa-
3umb 6 cebe Kax dnemeHmapmbwlil penomen, ceutmanvm (nem. Gestalt — gopma,
06pas, cmpykmypa), U ONepupo8ams UM Kax yerocmuotl eounuyei [3].

I'emraneT He UMeET YacTel, IPEACTaBIISIET HEPACUIIEHUMOE LIETI0E.

I'nnote3a Beptreiimepa. [ewmanemel cymo snemeHmaphule eOUHUYbL
ncuxuxu (6 mom uucine cosnanus). Ilcuxuxa (6 yacmuocmu cosHanue) onepu-
pyem monvko ceuwimanvmamu. He ceuumansmog nem.

OnbIT aHATIN3a ONMPOCOB W TeIITAIBLTHI. [IpuMeyatenieH (GakT: B MaTe-
MaTHYEeCKUX METOJaX aHallh3a MATpPHI[ JaHHBIX THUMA (*) PEIUIMKU HaoroB
BCer/ia CyTh MOMMEHOBaHHbIE aprpMeTHaeckre enquHuiibl (7Tabuya, ctpoka 8).
CyMMHpPOBaHHE TAKHX SIMHUI] — OCHOBA aJITOPUTMOB TIOTyYEHHUS TaOIHI] OJT-
HOTO, JIBYX M OOJIBIIEro YKClia M3MEPEHHH, COCTABISIONINX «QHATUTHYECKUI
xJ1e0» cororora. Co3HaHKE COIMONIOTOB OTEPHpPYET PEIUTMKAMH OTBETOB Kak
MOMMEHOBAHHBIMHU €JIMHULIAMH (B TIPAKTHKE OMPOCOB WX MPUHATO HA3bIBATH
eouHuyamu ananuza). ITO Te Ke CYIIHOCTH, KOTopble Beprreiimep HazBan
remTanbTaMu. [[pakTrka onpocoB cornacyercs ¢ runote3oi Beprreitmepa.

TemraabT-MaTpuUbl. TEKCT PEIUIMKHA 3TO OOBEKT MHDPA 6HE CO3HA-
Hus. [emTanbsT TOR jKe PeruIMKY JIOKaTu30BaH B TKAHW MO3Ta, 3TO (eHo-
MeH cO3HaHusi. 3aMEHUM PEIUTUKH B KJIETKAaX MaTPHIIBI (*) MX remraibTa-
Mmu. [lomyuum opyzyro matpuity. HazoBeM ee eewumansm-wampuyeii. Jlo-
TOBOPUMCSI «MaTpuliell TaHHBIX (*)» Ha3bIBaTh, KaK Mpexnie, Tadmuiy (x),
CHMBOJIBI B KJIETKax KOTOPOH 0003HAYAIOT peniuku, a <relTalbT-
Matpuiei (*)» Ha3bIBaTh Ty ke TaONuIy (*), TIe Te K& CUMBOJIBI B KIIET-
Kax 0003HAYAIOT 2eutmanbmol penauk MaTPUIbl JaHHBIX (*).

lemraabT-MaTpuIbl H MaTeMaTHYeCKasi HHTYHIMSL. BbIBOIMMOCTh Ma-
TEMaTHYECKUX MOHSTHI M3 CBOWCTB MaTPHLIBI JAHHBIX (*) O3HAYAET, UTO ITH TI0-
HSATUS BBIBOIMMBI M3 CBOWCTB TeINTAIbT-MaTpHIIbI (*). VIHBIME coBamH, IUIs
KaXKI0r0 MaTeMaTHIECKOTO TOHSTHS, UCTIONB3YeMOTrO B aHAIN3e IAHHBIX, MOX-
HO YKa3aTh €ro ¢heHoMeHoIo2uuecKuil npomomun — Habop TelTaisToB, (op-
MUPYIOIIMX UHTYHIMIO 9TOTO TIOHSATHS B CO3HAHHML.

DeHOMEHOI0THYeCKHe TPOTOTHNBI MaTeMATHYECKHX NOHATHil. B
kuure [4] (rnaBel 2, 3) yka3aHbl ()eHOMEHOJIOTMYECKUE TTPOTOTUITBI MaTeMa-
THYECKUX TIOHSTHH, JIeKAIMX B OCHOBE TaKMX KJIACCHYECKUX pa3/eiioB Ma-
TeMaTHKH, KaK apu(pMeTHKa, TEOpHs 3JIEMEHTApHBIX (DYHKIIHUA, TEOpUs KO-
HEYHBIX MHOXKECTB, TEOPHSI MEPBI, TEOPHsI BEPOSTHOCTEH, JIOTHKA.

dDeHOMEHOJIOTHYECKHE MPOTOTUNIBI M MaTeMaThHka. DeHOMEHOIIO-
TMYECKHe TPOTOTHITBI MAaTEeMATHYECKHX MOHSATHUHN IETal0T TOYHBIM TPEe-
CTaBJICHHE 0 MaTeMaTHYeCKOW HMHTYHUIIMU. JTO BelleT K MOJIE3HBIM MaTeMa-
THYECKUM pe3ynbTataM. HazoBy Tpu:

1. deHOMEHOTOTHYECKHE TTPOTOTHUIIBI TIOHATHIH crmamucmuyeckas He-
3a8UCUMOCIb, CIMAMUCIMUYECKAS C843b, OeMePMUHAYUOHHAS C653b TIOTI0-
JKEHBI B OCHOBY JETEPMHHAIIMOHHOTO aHAllM3a — TEOPHUHU TPaBUII, BBIBO-
JUMBIX U3 OmbITa [5].

2. DeHOMEHOJIOTHYECKHE TIPOTOTHITH CHIUTOTH3MOB APUCTOTES MPH-
BeNu K OTKpbITHIO (1983) nerepmunanmonHo# ioruku (cM. [6], qononHu-
TeNbHBIC IeTau B KHUTe [4], rnaBa 3).
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3. PEHOMEHOIOTHYECKHI MPOTOTHIT MATEMATHUECKOTO MHOXKECTBA — UM
SIBIISIETCS CaMa TeITaIbT-MaTpuiia (*) — TMpuBe K HOBOW MaTeMaTHUYeCKOi
TEOPUH PENSIMOHHBIX 0a3 NaHHBIX, BOIJIOMIEHHONW B TEXHOJOTHU CO3JaHMS,
BelleHMs W aHaim3a 0a3 JaHHBIX, Y4TO co3JaHa koMmmaHueil Konrekcr Menua

deHOMeHOJIOTHYECKHEe MPOTOTUNBI B couuosoruu. CyliecTBoBa-
HUe (PeHOMEHOJIOTUYEeCKUX MPOTOTHUIIOB MaTeMAaTHYeCKUX MOHATHI CBUIE-
TEJNLCTBYIOT O PyHIAMEHTAILHON POJIM JUATOTUYEeCKOH MPaKTHKH B OCHO-
BaHMAX MaTeMaTHKH. DTO MEHSET METOAOJNOTHIO TIPUMEHEHHS MaTeMaTH-
K{ B COLIMOJIOTUH. DTO MEHSAET CTHIb M CYIIECTBO MPOTPAMMHBIX MPOIYK-
TOB, TIOJJICPKUBAIOLINX aHAIN3 AAHHBIX, HEOOXOIUMBIN COLIONOTY .

Counosiorn m maremaruka. [Ipaktuka, poxxaaromas (peHOMEHOIOTH-
YecKHe MPOTOTHIBI MAaTeMAaTUUECKUX MOHATHH, — BaXKHas YacTh Mpodec-
CHOHAIIBHBIX YMEHMI couuosoros. IloguepkuBato, HE MaTeMaTHKOB, a CO-
posnioroB. Couponory O1mke K MpeAMETHBIM MCTOKAM MHTYHIHH, Gopmu-
pyIolLell MaTeMaTHKYy, YeM CaMi MaTeMaTHKH.

5000 siet Hazaj erunTsiHe yxe ymenu cuntath 10 100 000 [7]. Onu He 3HamM
0 TeIITANBT-MaTpPHIaX, UM OBLIO IOCTATOYHO NMPAKTHUKK OOBIIEHHBIX JUAJIOTOB.

Korna coBpeMeHHBIH COIMOJIOT MOICYUTHIBAET, CKOJIBKO PECTOHIECHTOB
JIaJM OTIpe/IeICHHBI OTBET Ha TOT WM MHOM BOTIPOC, OH HE TOJBKO <IIPHMEHSI-
et apudmerrky». OH BOCIIPOM3BOAUT MPOLIECC, MPUBEALINI B HCTOPUH IIUBH-
TIM3aLNY K ujiee apruMeTHIeckor eqUHULB, K BOSHUKHOBEHUIO apH(METHKH,
TEOPHH YHCed], AITeOpbI, TCOPHH BEPOSITHOCTEH, JIOTUKH.

[Mepen mMaremaTHKamy, JAIEKUMH OT TOTO, YTOOBI TIPU3HATH JUATOTH HC-
TOYHWMKOM MaTeMaTHYeCKUX 3HAHWH, COLMOJOT MMEET, KaK TOBOPAT LIaXMaTH-
CTBI, TIO3ULIMOHHOE TIperMyIecTBo. Ho colponiorn uM He MONB3YIOTCs. YBe-
PEH — JI0 TOpHI 10 BpeMeHH. Kak KOHKPEeTHO BOCTIONB30BAThCS MM IS Pa3BHTHS
MaTeMaTHKH, OTBEUAIOIIEH TPeOOBAHUSM COLMOJIOTOB, U METOMIOJIOTHH TpHMe-
HEHHS MaTEMaTHIECKUX METOJIOB B corroiorun? O0 3TOM B CJIEIYIOIIUX 3CCe.
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