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MOLOEJTIMPOBAHUE B COLUOJIOI NN

MognenupoBaHue (0T naTt. modulus — mepa, obpasew) — nccnenoBaHne 06 LEKTOB NO3HAHNS
Ha MX MOAENSIX; MOCTPOEHNE 1 N3YyYEeHNEe MOLENEeNn peanbHO CyLEeCTBYIOWNX NPeaMeToB U
SABNEHWIA N KOHCTPYUPYEMbIX 00 HEKTOB ANs onpenene—Hns nnbo ynyyeHns nx
XapakTepUCTUK, paumoHannsaumm cnocoboB nx NOCTPOEHMS, YIPaBNEeHUS MU 1
MNPOrHO3UPOBaHUS.

MopnenupoBaHue B COLMONOrMU — METOA, UCCe[0BaHUSA COLL. SIBJIEHMIA U NPOLLECCOB Ha
MX Mopensix, T. €. onocpencTsoBaHHOE U3yyYeHue coL,. 06 bEeKTOB, B NpoLLecce KOTOPOro
OHU BOCNPON3BOASATCA B BCriOMOratesibHOM cucteme (Mogenu), 3aMeLLaroLleun B
no3HaBaTesSIbHOM NnpoLecce OpuUrnuHan u NO3BONAIOLLLEN NONyYaTb HOBOE 3HaHMe O
npenMeTre uccnenoBaHuUs.

Mogaenb nccnenyemoro obbekta npeactaBnsieT coboi cuctemy MaTepuanbHbIX UK
naeanbHbIX BblpaXeHHbIX B 3HaKax 3/1EMEHTOB UM UX KOMOMHaUUIO, HaxXoasWyCcs B
OTHOLEHMN NoJobus K 06 bEeKTY UCCNENOBAHNS U BOCMPOV3BOASILLYIO
CTPYKTYPHO-OYHKLIMOHANbHbIE, MPUYNHHO-CNEACTBEHHbIE N TEHETUYECKUE CBSI3N MeX Oy ero
aNnemMeHTaMu.

Haunbonee cywecTBeHHbIMM CBOMCTBAMM MOLENE ABNAOTCS Cneayolwme: MOAeNb 1 OpUrnHan
BCerna HaxoasaTCcs B U3BECTHOM CyObekTy No3HaHUS 06 bEKTMBHOM COOTBETCTBMM; B NPOLIEcCe
No3HaHUs Mofesb 3aMelaeT 06 beKT 1 cama CTaHOBUTCS 06 bEKTOM NCCNeaoBaHus; MoLenb B
onpeneneHHOM OTHOLWEHMM B YNPOLWEHHO oopMe BOCMPOM3BOANT 00 bEKT NCCNEeL0BaHUS;
OHa CNy>XUT No3HaHUO 06 bekTa MOAENMPOBaHNS, CPEACTBOM MONyYEHMS HOBOI MHCpopMaLU
06 06 bekTe; 3HaHWe, NONYyYEeHHOEe Ha MOLENN, MOXET BblTb MEPEHECEHO Ha OpUrmuHan.

K ncnonb3oBaHuio mogenei npuberatoT B TeX cny4yasix, Korga npucTynntb K
HenocpeacTBEHHOMY U3Y4YEHUIO MHTEpPEeCcytowero obbekTa (Mo KakmMm-To NpuynHam)
HEBO3MOXXHO MM KOraa aTo Heleneco—obpasHo (Hamp., eCv CBA3aHO CO 3HAYUTENbHbLIMU
TpyAHOCTAMM). 3amelleHne 06 bekTa nccnefoBaHns MoOAENbio NpeanonaraeT CywecTBoBaHme
MeX Oy HUMWN 06 beKTUBHOM OBWHOCTUN, KOTOPas OCHOBLIBAETCS Ha
ANanekTnKo-maTepnanncTUYecKoM NpUHUMNE eauHCTBa 1 B3aUMOCBA3N NPeaMeTOB U
ABNEHUIN OeNCTBUTENbHOCTU (OHTONOMMYECKOE YCTOBME MOAENNPOBAHUS).

Haunbonee nonHo no3HaBaTenbHble BO3MOXHOCTM COL,. MOAENNPOBAHUS MPOSIBASIOTCS Npw
PacCMOTPEHMM ero Kak MetToa cMcTeMHoro uccnegosaHuns. OCHoBHble TpeboBaHUs,
CBSI3aHHbIE C CO34aHMEM MOAENEN, afAeKBaTHbIX CNOXHbIM SBIEHUSM U NPOLLECCaM COLL.
LEeNCTBMTENbHOCTM, MOXHO OTPa3nTb B CNeOyloWwmx NpuHUMNax: e AMHCTBO THOCEOIOrMYECKMX
N aKCMONormyecknx NoAxXon0B Npu peanusa-Lmm MoAeNen N NHTepnpeTaunm pesynbTaTos;
LLeNOCTHOE, MHOroacnekTHoe 0TobpaxeHne col. 06 beKTOB B CUCTEME UCMOMb3YHOWMXCS
MOLENeNn; COOTBETCTBME (aAEKBATHOCTb) MoAeNein, oopManm3oBaHHbIX B TOM MU UHOW Mepe,
coaepxartenbHbIM MOLAENSIM, OTpaxatLwmm ceoeobpasmne npeaMeTa MCCNenoBaHUs.
MHOrohak TOpHOCTb COL,. SBNEHWIA U NPOLECCOB, UICTOPUYHOCTb, CUIbHOE B3aMMOLENCTBNE
MeX [y 3N1eMEHTaMN COL. CUCTEMbI U CNIOXHbI XapakTep CBS3ei, Hannyme cydbekTUBHOroO
doakTopa v LeneHanpasneHHOCTb COL. CUCTEM, TPYAHOCTN KBAHTU(PUKALMM — 3TN U Apyrue
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0COBEHHOCTU COoL. SIBNEHWIA U NpoLeccoB 0OyCNOBNUBAIOT CYLLECTBEHHOE OT/IMYME COL.
Mogenen Kak UHCTPYMeHTa No3HaHWsa oT Mogenen, NCNoJb3YIOWMXCHA B eCTECTBEHHbIX U
TexXHU4Yeckmx Haykax. OgHoOBpeMeHHO cBoeobpasne Moaoenei, NPUMEHSIEMbIX B COLIMOIONAM, BO
MHOrOM 00YCNOBNEHO CNeLMgMKOi Lenel, 3aaad n cnocoboB COLMONOrMYECKOro
nccnenosaHns. Mogenu, BolcTyrnas CpeACcTBOM U3YYEHUS COL. CUCTEMbI, NPU 3TOM 4acTo
MCNONb3YTCA N ANS PeWeHNs ynpasneH4Yeckmx 3agad, T. €. Cnyxart OCHOBOW AN
npeobpasoBaHMs CUCTEMbI B MHTepecax Yenoseka. Hanny4ywmnm o6pasom MOXHO y4ecTb
OTMEYeHHyI0 cneundumky, obpawasck k cnocoby npsiMoro onucaHns, Npyv KOTOPOM COL.
06bekT 1 oTobpaxatlme ero MoLENN paccMaTpPUBAOTCS B BUAE CUCTEM C TOMOMOPOHBIMM
(M30MOPMPHBLIMK) CTPYKTYpPaMU, T. €. K MOLAENSM, A3bIK KOTOPbIX, MO CyWeCTBY, coBnagaeT C
€CTEeCTBEHHbIM S13bIKOM ONUcaHns MogennMpyemMoro obbekTa, mbo K Moaensim, B KOTOPbIX
4yesioBeK y4acTBYyeT B Ka4YeCTBEe UX BaXXHeNWero afnemMeHTa.

MHoroobpasue cou. CUCTEM, Pa3/INyK, CTEMEHb UX M3YYEHHOCTM, a TakXe WUPOKUA CHeKTp
3a4ad, pelwaembix C NMOMOLbIO METO4A MOLENNPOBAHMUS, SBNAIOTCA NPUYMHAMMK CYLLECTBOBAHNSA
MHOXecCTBa cou. Moaeneii. Bce aTo MHoroobpasne Moaenei B COOTBETCTBMM CO CMOCOOOM
BOCNpPOV3BeAeHNS OEACTBUTENbHOCTN U MPUMEHSEMbIMU CPeaCTBaAMN NOCTPOEHUS MOOENN
MOXHO pasfennTb Ha TpU Knacca: MmaTepuanbHble MOOenu, KOTopble BBUAY CeunuyHOCTH
cou. 06 beKTOB [OMXKHbI peann3oBbiBaTbCs B (hOpMe MOLENENR, OCHOBAHHbIX HA y4acTUW B HUX
nofen (kak NpaBunio, 3T0 UrpoBble MOAENN); naeanbHble MOAENN (HEdPOPManNn3oBaHHbIE U
oopmMann3oBaHHbIe); CMelWaHHble MOOENN, cCoYeTaoWwme aNeMeHTbl NepBblX ABYX (T. H.
4enoBeKO-MalWnHHble Mmogenun). Copepa NnpMeHeHns Moaenen Nepeoro U TPETbEro Knaccos
BECbMa OrpaHu4eHa B coumonoruun. igeanbHble Mogenu B OTIMHME OT NEPBbIX B HAcToswee
BPEMS NCMOJb3YIOTCH B COLMOMOrnmM NpakTUYECKn Ha BCEX HANpPaB/IeHUSAX Hay4HOro novcka.
NoeanbHble Mogenun obbl4HO KNaccuguumMpyoT Mo CneayowmnM OCHOBAHMAM: Mo 06beMy
nccne—aoBaHus pasnnyatT MOAENM COL. CTPYKTYPbl 06LWeCcTBa M COL.-AEMOrpadonyeckmnx
npoueccos, Moaenn obpasa Xn3HW U COLL.-NMOIMTUYECKNX MPOLECCOB U T. A4.; MO YPOBHIO
MOOENMPYEMON CUCTEMbl — MUKPO- N MAKPOMOLENN; N0 OPUEHTUPOBAHHOCTU Ha
BOCMNPOM3BEAEHNE TEX UM MHBIX CTOPOH OpurnHana — cybcTaHuMoHanbHble, CTPYKTYPHbIE,
JoYHKLUMOHANbHbIE 1 CMeLaHHble MOa4eNn; No crnocoby oTobpaxxeHns B MOAENbHbIX
KOHCTPYKLMSAX 3aKOHOB 11 3aKOHOMEPHOCTEN, KOTOPbIM NOAYMHSAETCS 00 bEKT MCCNefoBaHUS,
— OEeTEPMUHUCTUYECKUE M CTOXACTUYECKNE MOLENN; MO OPUEHTUPOBAHHOCTY HA U3yYeHue
PYHKLMOHNPOBAHUSA UIN Pa3BUTUS CUCTEMbl — MOOE/M C NOCTOSAHHOM N N3MEHSoLWENCs
CTPYKTYpPOW; N0 MECTY B CTPYKTYPE HAY4YHOrO NO3HAHUSA — N3MEPUTENbHbIE, ONncaTenbHbIe,
06 bACHUTENbHbIE, MPeAckasaTte/ibHbie U KpuTepuasnbHble; N0 YPOBHIO hopmanMsaumm —
KOHLUenTyanbHble N oopManbHO-Nornyeckne (MatemaTmyeckue) mogenu. Mo gpyrum
OCHOBaHMAM Ona Knaccudukauum MOXHO TakXke pasnuyaTb cnegyowmne Kknaccol Mogene,
NPUMEHSIOWMXCS B COLMONOrMYECKUX NCCNENOBAHUSAX: TEOPETUYECKUE U SMINPUYECKME,
UrpoBble N HEUTPOBble, aHANNTUYECKME N MaLUUHHbIE, PErpPecCUOoHHbIE, MPUYNHHbBIE Y
NMUTALUMOHHbIE, anropUTMUYECKME 1 ONTUMU3AUMNOHHbIE, C ynpaBieHneM n 6e3 ynpasnieHns u
T. O.

B 3aBMcuMoOCTM OT 3aa4 nccnegoBaHuUs MoOLENN MOTYT BKHOYATbCS B MO3HABATE/bHbIN
NpoLEecC Kak Ha aMNUPUYECKOM, TakK U Ha TEOPETUYECKOM YPOBHSX 3HaHWS. MonobHas
BO3MOXHOCTb CBSiI3aHa C YHUBEPCAIbHOCTbIO MeToAa MogenmposaHus. [Npu aTom Ha
SMMMPUYECKOM YPOBHE 3HAHUA MOLENN BbINOHAOT, Kak npasuso, cnegyowme QyHKUNK:
N3MEPUTENbHYIO (M3MEPEHNE COLL. XapaKTEPUCTUK) N onNucaTenbHyto (donkcaumns pesynbTaTtoB
SMMNUPUYECKOro UCCNefOBaHUS N BbipaXeHNe UX B NOHATUAX HAYKK); @ Ha TEOPETUYECKOM —
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00 BbSCHUTENBHYIO (PackpbiTME CYWHOCTM UCCNenyeMbix 06 bEKTOB), KpUTEpPManbHYO
(npoBepKa NCTUHHOCTN HEKOTOPbIX MONOXEHUA TEOPUM UIN CUCTEMbI TMMNOTES),
npenckasaTenbHyio (oueHka Byaywero COCTOSHMSA paccMaTpuBaemoin cuctembl). OTaenbHble
yHKUUM (Hanp., 06 bACHUTENbHAA NN NPeAcKa3aTenbHas) MOryT BbINONHATLCA MOLENSAMY
Kak Ha aMMNMpu4YeckoMm, Tak U Ha TEOPETUYECKOM YPOBHAX 3HaHUS. YTo Xe KkacaeTcs
KOHKPETHbIX MoAeNein, TO OHU MOTYT KOHCTPYyMpOBaTbCsa cneumanbHO A5 BbINONHEHUS OOHOW
N3 Ha3BaHHbIX PYHKLWIA (Hanp., Lenbio MOLENN CEMAHTMYECKOro andodpepeHumnana ssnseTcs
N3MepeHne ycTaHOBOK PeCroHAEeHTa) N1 Ang OOHOBPEMEHHOWN peanusaunm HECKONbKNUX
dOyHKLMIA (Harnp., UMUTaLNOHHbIE MOOENN BbINOMHAOT, Kak npasunio, 0GHOBPEMEHHO
onucaTeNnb—HY N 06 bACHNTENBHYIO CDYHKLUW MK ONUCATENBHYIO N KPUTEPUATBbHYIO).

Mpu paccMOTPEHMN MOOENNPOBAHUS HEOOXOAMMO YYNTbIBATb BHYTPEHHIOKD Er0 NOrUKY,
KOTopas, Kak NpaBmno, HAXOAMT OTPaXeHNe B NOCNenoBaTENbHOM U MPU HEOOX0AMMOCTH
NTepaTMBHOM NPO-BELEHNM CNEYIOWNX 9TAMNOB: OOPMYyIMpoBKa NpobnemMbl NCCnenoBaHms,
onpeneneHve Lenemn n noctaHoBka 3afay MoaennpoBaHusi, 060CHoBaHne He0bxo0ANMOCTM
obpalleHns K MeToay MOLENMPOBaHNS; TeopeTudeckas NoAroToBka npowuecca
MOOENNPOBAHUS (CUCTEMHbIN aHanM3 o6bekTa UCCNenoBaHNs, NpeacTaBneHme npegMeTa
nccnenoBaHvs B BUOE CUCTEMbI); MOCTPOEHWE KOHLENTyanbHON Mogenu (npeacrasfieHme
MEXaHN3MOB OEWCTBUS U B3aNMOLENCTBMSA CTPYKTYPOOOpasyowmx MOAENbHbIX €4MHNL,
doopMynunpoBKa nokasartenei); KOHCTPynpoBaHne B TOM NN NHON Mepe dpopMann3oBaHHOM
MoLenu (popMMpoBaHmne NPOCTPaHCTBA NEPEMEHHbIX K ONUCaHUE B UX TEPMUHAX MOLESbHbIX
eanHuy, cbop AaHHbIX 1 MOEHTUAMKALNS MOLE/bHBIX MapaMeTPOB U COOTHOLIEHUIA,
Bepudmkaumnsa Mogenun); uccnenosaHne Moaenein n nonyvyeHne HoOBOM nHpopmaLmm; nepexon
OT MONyYeHHOW MOOEeNbHOM NHGDOpMaLMK K NEPECTPYKTYPUPOBAHHbLIM 3HAHWSM O NpeaMeTe
ncecnenoBaHms (oecpopmanusaums n cogepxartenbHas MHTepnpeTauuns, aHanms, obobweHmne
06 bsICHEHWE), BKIIOYEHME MOAENbHbIX 3HAHWI B CUCTEMY TEOPETNYECKOr0o 3HaHUst 06 06 bekTe
nccnenoBaHus.

HakonneH 3Ha4MTeNbHbIA ONbIT NPUMEHEHUS pa3nnyn, Moaenen B coumonorun. Hanbonbwee
pacnpocTpaHeHne Nony4nunm Mooenu, npegHasHadyeHHble ons onucaHus, aHannsa u
06061WeHNs MacCBOB SMMMPUYECKUX AAHHbIX, 1 MOLENN, OCHOBAHHbIE HA UAESX IMaBHbIM
06pas3oM pasnuumn, TEOPETUKO-BEPOSTHOCTHBIX M CTATUCTUYECKNX MeTOAOB. [lns nomcka
3aBUCUMOCTEN MeX Ay NepPeMEHHbIMU 1 BbISIBNEHWS Hanbonee 3Ha4YMMbIx oakToOpoB
NCnonb3yTCA MOOENN aHann3a perpeccnoHHOro n aHanmaa aucrnepcruoHHOro; ona CBepTkun
NHGOopMaLMK, 0BHaPYXEHMS CKPbITbIX (PaKTOPOB U MOCTPOEHUS UHOEKCOB — MOAENN aHanM3a
(0aKkTOPHOIO 1 aHanM3a NaTeHTHO-CTPYKTYPHOr0; ANS BbIABNEHNSA CTPYKTYPbl pacnonoXeHns
00 beKTOB B MPOCTPAHCTBE NPU3HAKOB — KNaccurkaunoHHble MOLENW; NS aHanM3a Tabnuy,
COMNPSAXEHHOCTU — MOoJeNn MHOrOMEPHOro AUCKPETHOro aHannaa u Moaenu aHanmsa OaHHbIX.

OLQHOBPEMEHHO C pas3BUTMEM YKa3aHHbIX MOLENEN Bce Bonee Wnpoko HauymHatoT
NCMNoNb30BaTbCS MOAENMN, OPUEHTMPOBAHHbBIE HA N3YYeHUE N 00 bSCHEHNE MEXAHU3MOB COLL.
SBNEHUIA N NPOLECCOB. Y X€ UMEETCS HEMANO YCMELWHbIX NOMbITOK NMPUMEHEHMNS B KOHKPETHbIX
nccnenoBaHnsax Mogenei, 3aknoyarwmx B cebe 06 bsSCHEHNE MEXaHN3MOB NPOLLECCOB COLL.
MOBUNBHOCTW, NPOLIECCOB BOCMPOM3BOACTBA 06pa30BaHNs HaceneHus, NpoLLeccoB
POXAAaEMOCTN N CMEPTHOCTW, MATPALMOHHOTO ABUXEHMS HACENEHWS, COL,.-NONTUYNYECKUNX
NPOLLECCOB M AEATENbHOCTY COL,.-NMONUTUYECKNX MHCTUTYTOB, COLL. MPOLECCOB
KONNEKTUBHO-FPYNMNoOBOro ypoBHS 1 Ap. BMecTe ¢ TeM 04HWMM 13 rnaBHbIX (pakTOPOB.,
CLepXMBaoWUX aanbHenwee passnTne 4aHHOro HanpasneHs NPUMEHEHNS MOAENEN B
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COLMONOrnn, SIBNSIETCS HAaNM4YMe CylWeCTBEHHOrO pa3pbiBa MEX Y FTHOCEO0NOr M4eCKUMU
CBOCTBaAMM MOAENEN CoAepXaTeNbHOro N hOpManbHOro YPOBHEN, HE COOTBETCTBYIOWNX
LPYr APYry BO MHOTMX cny4asix. [109ToMy Knto4eBbIMU A1 COBPEMEHHOrO aTana
NPOHVKHOBEHMS METO4A MOAENMPOBAHUS B COLMONOrNI0 CTaHOBATCS: Npobnema co3naHns
CMCTEMHbIX KOHLENTYanbHbIX MOAENEN COL. SIBNEHWIA U NPoLLeccoB 1 npobnema paspaboTku
hopManM3oBaHHbIX B TON MU MHOW MEPE MOLENEN, OPUEHTUPOBAHHbBIX NPEXAE BCEro Ha
BbIOOP CpencTB 0OPManbHOro OMNMCaHNs, PeNeBaHTHbIX NPeACTaBNsieMbIM acnekTam Cou.
cuctem. Cpeln pasnmyv, MoOAenen, npeaHasHayYeHHbIX ANS peWweHns nocnenHen npobnemol n
nnsi npobnem, paspabaTbiBaeMblX B paMkax MeETOA0N0rMn CUCTEMHOIrO MOAENMPOBAHUS, K
Hanbonee MHOroobelwarwWwmm, N0 MHEHNIO MHOTUX UCCeaoBaTenei, OTHOCATCS
MMUTALNOHHbBIE MOLENN.

Mo Mepe coBepleHCTBOBaHMSA 1 60iee akTMBHOMO MCNOb30BaHMSA MOLENEN, @ TakKXe B CBA3M
C BO3pacTamowmmMm TpyaHOCTSIMU HEMOCPEACTBEHHOTO NOJTYYEHUS HOBOTO 3HAHMS
MOOENUPOBaHNE CTA—HOBUTCS OOHUM U3 BaXHENWMNX METOA0B COLMONIONMYECKOTrO
nccnenoBaHmsl.

JanbHeliwee pa3smMTme MOLENNPOBAHNS B COLMONOrMM npeanonaraet: co3naHue 6onee
COBEPLUEHHbIX MOAENE ANs onuncaHus, npeobpasoBaHns U CTPYKTYPMPOBaHUS COL,.
MHGOPMaLMK; NOCTPOEHME Moaenel 6onee afekBaTHbIX U3YyYaeMbIM SIBNEHMSM 1 NpoLeccam v
CMOCOBHBIX CTaTb OCHOBOW 4151 MOCTPOEHNS TEOPETUYECKNX CXEM COOTBETCTBYHOWMX

00 BbEKTOB; OCYLIECTBNEHME Nepexoa OT MoAeNel OTAENbHbIX ABNEHMNIA 1 NPOLECCOB K
KOHCTPYMPYEMbIM U3 HUX KOMMNJIEKCaM MoLenei, 4To NO3BONNT M3y4aTb Pas3nnyHble cqepsl
XUN3HeOeaTenbHOCTM 00LWecTBa B HEPA3PbIBHOW CBSA3M C PELEHEM 3aaay ynpaBneHus.
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