METOObl HAYHHOI'O
WCCIIEOOBAHUA, UX
NCIMNOJIb3OBAHUE



1. MeToabl n TeXHUKA HaYy4YHbIX
nccrneaoBaHun

MeToA (OT rpeydecKkoro - nyTb K Yemy-rnmbo) - B
camMoM 0o0LLEeM crny4Yae O03Ha4aeT cpeacTBo
OOCTUXKEHUSA uenun, cnocob nccnegoBaHung
ABMNEeHns, onpegenatoLwmm nnaHoMepHbIU noaxon K
NX Hay4YHOMY MO3HAHWIO U YCTAHOBMNEHMIO UCTUHDI.

Hay4yHbIn meton — 310 crnocob rno3HaHUa ABNEHNN
OEVUCTBUTENBLHOCTU B UX B3aUMOCBSA3U N pa3BUTUN,
CNocob OOCTUXEHMUS MOCTABMEHHbIX LENEN U
3afad nccnegoBaHusa 1 oTBeYaeT Ha Bonpoc: «Kak
Nno3HaBaTb?»



MeToaouka nccnegoBaHus — 310
cucTtema rnpasuil UCNONb30BaHUS
METO0B, NPUEMOB N CrIOCODOB A1
npoBeaeHnst Kakoro-rnmbdo
nccnegoBaHus.
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Hduanekmu4eckuu memoo- oyHOameHmarsbHbIU,
0606WEeHHbIU Memo0O Mo3HaHUS

[nanekTnyecknn nogxon no3sonsaetT obocHoBaTb
NPUYNHHO-CNeACTBEHHbIE CBA3W, MPOLIEeCCHI
ondodepeHunaunn n nHTerpauuun, NOCTOAHHYHO
NpoOTMBOPEYME MEXOY CYLLHOCTLIO U SABNIEHUEM,
cogepkaHnem n popmon, 0ObLEKTUBHOCTL B
oueHKe 0encTBUTENbHOCTMI.

[nanekTnka BbICTYNaeT Kak opyane no3HaHns BO
BCeX 0bnacTsx Hayku 1 Ha BCeX aTanax Hay4YyHoro
nccnepgosaHus. OHa onpeaenseT Nno3nunm
uccrnegoBsaTens, CTaHOBUTCH OCHOBOU
NHTepnpeTaunm oobekTa n cybbekra no3HaHus,
npoLuecca nNo3HaHUA U ero pesyrnsLraTos.



MeToabl aMmnupuyeckoro
nccregoBaHUA

HabsrodeHue — 5TO cuctemaTnyeckoe
LeneHanpasneHHoe, cneunansHo
OpraHnM3oBaHHOE BOCMPUATUE NMPESMETOB U
ABNEeHNN 0O BEKTUBHON OENCTBUTENBHOCTMN,
KOTOPbIE BbICTYNaOT 0ObeKTaMm UCCNegoBaHUS.

CpaeHeHuUe — 3TO NPOLECC COMNOCTaBMEHUS
npegMeToB NN SBEHNN OENCTBUTENBHOCTU C
Llenbto YCTAaHOBIIEHUA CXOACTBa UMK pasnnyung
MeXay HUMU, a Takke HaxoXXageHme obLuero,
NPUCYLLLEro, YTO MOXEeT ObITb NpUCyLLEe ABYM UK
HECKOSbKUM 0ObeKkTaM nccnegoBaHus.



O606uweHuUe — NOrn4eckn npoLecc
nepexoga ot eAMHUYHOIo K 00LLIEMY UK OT
MeHee obLero K bonee obuwemy 3HaHuIo, a
Takke NpoAyKT MbICITUTENBHON OEATENBHOCTN,
doopma oTobpakeHmst obLNX MPUIHAKOB U
CBONCTB OOBEKTUBHbBIX SIBIIEHUN.

N3mepeHue — 3TO npoueaypa onpeaeneHuns
4YMCOBOro 3Ha4YeHUa onpeaerneHHoun
BENNYMHbI C NOMOLLbIO €ANHULIbI UBMEPEHUS.



JkcrnepumeHm — anpobauus s3HaHUM 06 n3yvaemblX SIBNEHUN B
KOHTPONMUPYEMbIX NN UCKYCCTBEHHO CO34aHHbLIMU YCNOBUSIX.
JKCNepUMEHT NPOBOASAT:
- NpY HeOBXOAMMOCTU OTbICKaTb Y O6beKTa paHee HEU3BECTHbIE
CBOWCTBA;
- MPU NPOBEPKE NPABUNBLHOCTUN TEOPETUYECKNX MOCTPOEHUN;
- MPY AEMOHCTpaLNN ABMEHNS.
[TpenmyLlecTBa aKCNEPUMEHTANbLHOI N3y4YeHnst obbekTa No cpaBHEHUN C
HabnaeHeM COCTOAT B TOM, YTO:
BO BPEMSI 9KCNEPUMEHTA SIBMAETCSA BO3MOXHOCTb N3yvaTb ABIEHME «B
YUCTOMY BMAEY», YCTPaHNB NOBOYHbIE (PaKTOPbI, CKPbIBAOLLME OCHOBHOM
npouecc;
B 9KCNEPUMEHTAanNbHbIX YCNOBUSIX MOXHO MUCCNeaoBaTh CBOMCTBA
ODOBEKTOB;
CYLLLECTBYET BO3MOXHOCTb MOBTOPSIEMOCTM IKCNEPUMEHTA, TO ECTb
NpoBeaeHUst UCMbITAHUA CTOSTbKO pa3s, CKOSTbKO B 3TOM €CTb
HeobXoaAMMOCTb.




Ha nepeom amane coopa oakTn4eckoro
MaTepuarna u ero nepBUM4YHON cuctemaTm3lauum

NCIOJIb3YOT METO/lbl:

5 Onmpoc (aHKETUPOBAHUE, UHTEPBhIOUPOBAHMUE,
TECTUPOBAHUE),

o IRCIOCPTHbLIX OICHOK,

o JIa00paTOpHbIE IKCIIEPUMEHTHI (B (PU3HKe,
XUMHUH).



Ha BTOpOM 3Tane uccrnegoBaHns NCMNOMb3YOT METOAbI
ansa obpaboTKn NoNyYeHHbIX JaHHbIX, YCTAHOBMEHME
3aBUCUMOCTM KONMUYECTBEHHBIX N KA4€CTBEHHbIX
nokasartenien aHanmsa, uHtepnpeTtauum nx cogepxaHus.

Ha nanHoMm »pramne IITUPOKO HUCIIOJIB3YIOTCA MCTO/IbI
cmamucmuuecKkoco anaiusa.

Koppenawuonnwtit ananusz — 310 nNporeaypa s u3ydeHusl
COOTHOIIICHHS MEK1Y HE3aBUCUMBIMH IEpEeMEHHBIMU. CBS3b
MEXy STUMM BEJIMUYMHAMHU OKa3bIBA€TCS BO B3aHMHOM
COITIACOBAaHHOCTH HAOJIFOAa€MbIX U3MEHEHUI. Beruncisercs
KOA(PQULIMEHT KOPPEIALIUHU.

Daxkmopnulii aHau3 1T BOSMOXHOCTh YCTAHOBUTH
MHOTI'OMEPHBIE CBSI3H NEPEMEHHBIX BEJIUYHH 110 HECKOJIBKUM
IIPU3HAKAM.

Memoo umniukayuoHHBIX WIKA — 3TO HANJIsIIHAA (hopMa
U3MEPEHUS 1 OLICHKHU MOJYYEHHBIX JaHHBIX, TPAAyHUpPyEMBbIX
10 KOJIMYECTBY WMJIM MHTCHCUBHOCTH ITPU3HAKOB.



MeToaobl uccrnegoBaHUM Ha
3IMMUPUNYECKOM U TEOPETNYECKOM
VDOBHSIX

AbcmpazupoesaHue (0T NaTUHCKOro TEPMUHA,
O3Ha4yarLLEero oTee4YeHne) — 3To MbICIIEHHOE
OTBJIeYeHMe OT HeoAQYLLUEBIEHHbIX,
BTOPOCTENEHHbIX MPU3HAKOB NPEAMETOB U
ABTIEHUWN, CBA3EN N OTHOLLUEHNN MeXay HUMU U
BblOeNeHNe HECKOSTIbKMX CTOPOH, MHTEPECYIOLLINX
nccnenosaTens.

OToxpecTBreHue — obpasoBaHME MOHATUN NYTEM
o0beanHeEHNS NPEOMETOB, CBA3aHHbIX
OTHOLLEHMAMM TUMNA PaBEHCTBA B OCODLIN KIlacc
(oTBNEYEHME OT HEKOTOPbIX MHOAUBUAYANbHbIX
CBOWCTB NpeaMeToB)



N3onauus - BbiJeNeHNe CBOUCTB U OTHOLLEHUIN, HEPA3PbIBHO CBA3aHHbIX
c npegMeTamMu, U 0603HaYeHme ux onpeaeneHHbIMN Ha3BaHUSIMU;

KOHCprKTVIBM3aL|MF| — oTBJiedHeHne ot HeornpeneneHHoOCTn rpaHni,
pearibHbIX 0ObEKTOB (ocTaHaBNMBaeTCs HenpepbIBHOE OABMXEHME T.1M.);

AKTyanbHON 6€CKOHEeYHOCTU — OTBIIE4YEHME OT HE3aBEPLLEHHOCTH (U
3aBepLUEeHHOCTM) Npouecca obpazoBaHNA 6&€CKOHEYHOro MHOXeCTBa, OT
HEBO3MOXXHOCTM 3aaTb €ro NosHbIM NepevyHeEM BCEX 3rIEMEHTOB (Takoe
MHOXECTBO pacCMaTpmUBaETCS KakK CyLLeCTBYHLLEee);

NMoTeHUManbHOM OCYLECTBUMOCTM - OTBIEYEHNE OT pearibHbIX rpaHnLy
4YenoBe4YEeCKMX BO3MOXHOCTEN, 00YCNOBNEHHbIX OrPaHNYEHHOCTbLHO
NPOAOITKUTENBHOCTU XKM3HN BO BPEMEHU N B NPOCTPAHCTBE
(6€CKOHEYHOCTb BbICTYMNAET YXKe Kak NoTeHUManbHO OCyLLIEeCTBMMaS).



AHasiu3 — 3TO MeToa No3HaHUSA, MO3BONMSAOLLNNA

pa3gennTb NPegMET Ha YacTu C LIESbio ero
[eTanbHOro N3y4YeHus.

CuHTe3, HaobopOoT, ABNSAETCA CreaCTBMEM
coeMHEHUs1 OTAErNbHbIX YaCcTeN U PUC
npegMeTa B eAuHoe Leroe.



NHoykyusi npeactaBnsieT cobon
YMO3aKJTto4EHNE OT YaCTHOro K ooLlemy, oT
OTAENbHbIX aKkToB K 0000LLEHNAM, KOrda Ha
OCHOBE 3HaHWM 0 YacTu NPegMETOB Knacca
aenaeTcsa BbIBOA, O Kracce B LIEMNOM.

[OenyKuua — 9To Takoe yMo3aktodeHme, B
KOTOPOM BbIBOJ, O HEKOTOPOM 3reMeHTe
MHOXeCTBa JenaeTca Ha OCHOBE 3HaHuda 00
0OLLMX CBONCTBAX BCEro MHOXeCTBa.



ModenupoeaHue — KOCBEHHbIN, ONOCPeaOBaHHbIN METOA
Hay4YHOro nccriegoBaHnUsa 00 bLEKTOB NO3HAHUS
(HenocpeaCTBEHHOE N3YyYEHME KOTOPbIX HEBO3MOXHO,
3aTpygHeHo nnn HeuenecoobpasHo), OCHOBaHHbLIN Ha
NPUMEHEHUN MOOESNN KaK CpeacTBa NccneaoBaHus.

CyTb MOAENMPOBaHUSA 3aKNOYaEeTCH B 3aMELLEHNN
n3y4vaemoro oobekTa Apyrnum, cneuuansHO Ans 3Toro
co3gaHHbIM. [log moaensbio NOHUMAaKT BOOOpaXkaemyro nnm
MaTepuanbHO peann3oBaHHY0 CUCTEMY, KOTOpas, oTpaxas
N1 BOCNpomn3Boas 0ObEKT UccrieaoBaHusi, CnocobHa
3aMeCTUTb €ro Tak, YTo OHa camMa CTaHOBUTCS UCTOYHMKOM
nHpopmaumm o6 oObEKTE NO3HaAHUS.

Mopgenun moryT ObITb dnsndeckme, MatemMaTuyeckme,
eCTeCTBEHHble, JOCTAaTO4YHO adeKBaTHbIe uccnegyemomy
ABMNEHUIO, NpoLieccy.



MeToabl TeOpeTU4YeCcKux
uccreaoBaHUn

BocxoxdeHue om abcmpaKkmHo20 K
KOHKpemHoMYy — 3TO ogHa U3 oOpM Hay4HOro
no3HaHusi. CornacHo aToMy METOAY, MbILLUIEHNS]
bepeT cBOE Ha4yano OT KOHKPETHOIO B
OENCTBUTENBHOCTU K aDCTPaKTHOMY B MbILLSIEHUIO
N OT HErO - K KOHKPETHOMY B MbILLSTIEHUM.

MemoOo udeanu3auuu — MbICINEHHOE
KOHCTpYynpoBaHNe OObEKTOB, KOTOPbLIX HET B
OENCTBUTENBLHOCTU, UM KOTOPbIE NMPaKTUYEeCKU
HeBbINONHUMBI. Llenb naeanusaunn: nuwnTb
peanbHble 00bEKTbI HEKOTOPLIX MPUCYLLIUX UM
CBOUCTB U HAAEeNUTb (MbICIIEHHO) 3TN OOBLEKTLI
onpeaeneHHbIMU HepeanbHbIMU U
rTMNOTeETUYECKMMUN CBOUCTBAMM.



dopmanuszayusi — MetTod N3yvyeHus
Pa3fiNyHbIX OOBLEKTOB NyTEM OTPaXEeHUA NX
CTPYKTYpPbI B 3HaKOBOM doopMe C MOMOLLLH
MCKYCCTBEHHbIX A3bIKOB, HANnpumMep A3bIKOM
MaTeMaTUKN.



ObuweHay4Hble MeETOAbI

UCMOPUYECKUU U JI02UYECKUL MEemOoObl
UCC/1€006aHUA TIO3BOJISAIOT MBICJICHHO
BOCIIPOM3BECTH UCCICAYEMBIA OOBEKT CO BCEU €TI0
OOBEKTUBHOM KOHKPETHOCTBIO, ITPEACTAaBUTh U
IIOHATH €r0 B PA3BUTHM.

Mamemamuyeckue Memoowvl (UWKAIUposaHue u
peumune)

AKCUOMAMUYECKUU MEMOO

CIMAMUCmMu4ecKue mMemoobsl



[lomallHee 3agaHue

3HaTb KnaccuuKkaumio U XapakTepPUCTUKY
METOOB.

CamocTodaTenbHO nNpopadboTaTb TEKCT «A3bIK
Haykn. Crneundurka Hay4yHON TEPMUHOMOTNNY,
COCTaBUTb KOHCIEKT.



