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BBEJEHHUE



CoBpeMeHHBIC TEMITHI Pa3BUTHS SKOHOMHKH CTPaHBI BBIIBUTAIOT BCE
HOBBIC TpeOOBaHUS K COJACPKAHHUIO W OpPraHW3aldd  IOATOTOBKH
CIICIIMAIMCTOB B By3aX, BKJIFOUAs MOIICPKKY HAYIHOU PabOTHI CTYJICHTOB.

Ilepen TOCYTapcTBOM CTOWUT 3ajJaya HEOOXOAMMOCTH YCHWICHHS U
nanpHedmero  pasutusi  HUP  crymentoB, co3maHne B By3ax
OJIATONPUSITHBIX YCIOBHH JUISI TOATOTOBKA M CTAHOBJCHUSA OYIyIIHX
MperoaBaTesyicii, HAYYHBIX M TPAKTHUYSCKUX CICIUAIACTOB C BBICIIAM
podeCCUOHATHHBIM 00pa30BaHUEM M BBICIICH KBATH(PHKAIIH.

Paspabotka aTol TpoOIEMBI 0CO00 BaKHa B CBS3M C 3aMETHBIM
MTOBBIIICHUEM BO3PACTHOI'O YPOBHSI pa0OTAOIIETO B By3aX MPOQECcCOpCKo-
MPENo/IaBaTeIbCKOr0 COCTaBa W HAy4YHOro IIEPCOHANa, HapylIeHHEM
MIPEEMCTBCHHOCTH TMOKOJCHUNA. 3a TOCJEIHUE TOABI BBICIIAS INKOJA H3-3a
HeJI0cTaTKa (DUHAHCOBBIX CPEICTB TOTEpsIa 3HAYMTENBHYIO YacTh CBOETrO
NPENoJIaBaTeNIbCKOro U HayYHOr'O COCTaBa, B MEPBYIO OYepeib, MOJOMABIX U
MEPCIIEKTUBHBIX pa6OTHI/IKOB.

C npyro#t CTOpOHBI, Pa3BUTHE PHIHOYHON SIKOHOMUKH Poccuu, HeCMOTpsI
HA TaKWC HETaTHBHBIC SBJICHHs, KaK POCT 0e3pabOTHILI M CIOKHOCTH C
TPYAOYCTPOMCTBOM, BBI3BIBACT Yy MOJIOJACKH IOTPEOHOCTh B TONYICHUU
BBICIIEr0 MpodecCHOHANBLHOr0 00pa30BaHus, B IMEPBYIO O4Yepelb [OTOMY,
YTO COBPEMEHHOMY MPEIIPUITHIO TPeOyeTcss MNEepPCOHal C BBICOKUM
YPOBHEM KBIM(HKALMK, 4YTO, HECOMHEHHO, SBISETCS Ba)KHEHIIMM
(hakTOpOM €ro KOHKYpPEHTOCIIOCOOHOCTH.

IloaToMy oOmHOM W3 BaXKHEWIIMX 3a1ad BBICIIEH ILKOJIBI SBISAETCA
BBISBIIEHHE U OOydYeHHe, MOOLIPEHHE U MOIIEp)KKAa HAYYHOW MOATOTOBKU
CHOCOOHOM U TAIAHTIIMBOW CTY/ICHYECKOH MOJIOJIEKH C IeTbI0 COXPaHEHUS
HHTEJUIEKTYaJIbHOT O IIOTEHIIHAIA CTPaHbI.

C oroil uenpio B y4deOHbIC IUIAHBI MHOTHX CIEIMATBHOCTEH BY30B
BKJIFOYeHA aucIUIUIMHA «OCHOBBI HAyYHBIX HCCIEIOBAaHUID, IIHPOKO
BHEAPSIOTCS 3JIEMEHTHI HaYJHBIX HCCIICIOBAaHUM B yIeOHBIN mpoIiecc.

B mpemmaraemoM y4eOHOM TMMOCOOHMM KpaTKO W3JIOKEHA HCTOPHSA
pa3BUTHS HAYKH, PACCMOTPEHBI THOCEOJIOTMYECKHE OCHOBHI HAYYHOTO
3HAHUS, a TaKKe ATAIBl HAyIHO-HCCIIEIOBATENIFCKOM PabOThI, B TOM YHCIIE
BEIOOp HAmpaBJICHUS HAYYHOTO WCCICIOBAHUS, ITIOMCK, HAKOIUICHWE |
00paboTka HAyJYHOW WH(POPMAIWK, METOHONOTHS TEOPETHUECKUX U
SKCIEPUMEHTATBHBIX HCCIICIOBaHUH, obpaboTka PE3YITBTATOB
SKCHEPUMEHTANBHBIX JaHHBIX © O(OpMIIGHHE pPE3yIbTaTOB HAYIHOU
pabotel. B mocobum Takke W3NOKEHBI OCHOBHBIC IOJOKEHHS HAaYJHO-
HCCIIEIOBATENILCKON M YIeOHO-HCCIIE0BATENECKON PabOThI CTYICHTOB.



I'mapa 1. OBIIIUE CBEJEHUS O HAYKE U HAYYHBIX
HNCCIIEJOBAHUSAX

BBenenne B yueOHBIN mporecc HOBOro mnpeamera «OCHOBBI HayYHBIX
HCCIIEOBAaHUM» — BaXKHBIM 3Talml B pa3sBUTHM BBICIIEH MIKONBL. ITO
JUCLUIUINHA, B KOTOPOM paccMaTpUBAIOTCS METOAOJIOTHS U METOIbI
Hay4HBIX MCCIIEIOBAHUM, a TAKKe CIIOCOOBI MX OpraHu3anuy. B pesynbraTe
H3Y4eHHUs] TEOPETHUYECKOr0 Kypca M BBITIOJIHEHHS MCCIEeJOBAaHUN CTYAEHT
JOIDKEH HAay4uTbCs  OTOMpaTh W aHaJIM3MpOBaTh  HEOOXOTUMYIO
nH}oOpMaILUIO 10 TeMe HAYYHOTO MCCIEIOBaHMS; (OpMYNIUPOBATh LENb H
3a/auy; pa3padaThiBaTh TEOPETUYECKHE IPEIOCHUIKY; IUIAHUPOBATh U
NPOBOJIUTH  JKCIIEPUMEHT, 00paldaThIBaTh pe3yJabTaThl H3MEPEHUH |
OLIEHMBATh ~ MOTPENIHOCTH  HAOJIOJICHUS;  COMOCTABISATH  PE3YJIbTaThl
JKCIIEPUMEHTa C TEOPETHYECKUMH NPENNoChUIKaMu U (popMysImpoBaTh
BBIBOJIBI HAYYHOT'O MCCJIEIOBAHMUS; COCTABIATh OTYET, OKIAJl MU CTaThIO.

Hame BpeMms XapaKkTepu3yercs Ype3BbIYAHO OBICTPBIM
WCTIONB30BaHUEM JIOCTIDKEHMH Hayku. Bce Oomee BaxkHOEe 3HaucHHE
npuoOpeTaeT He OPraHU3alys HAyYHBIX MCCIENOBAHMH, a MCIOIb30BaHHUE
uxX  pesynpraroB B mnpousBoicrse.  CeromHs B peanM3aluu
IIPOU3BOJICTBEHHOT O IIPOLIECca MOKET OKa3aThCsl BIIEPEAU HE Ta CTpaHa, Te
BIIEpBbIE OyIeT CHENaHO OTKPBITHE, a Ta, KOTOpas CMOXET JIydlie
OpraHM3oBaTh €ro ObICTpelilliee HCIONb30BaHHe Ha mnpaktuke. Ho,
pa3ymeeTcs, BBICOKHI YpOBEHb TEXHHUYECKOrO TIIporpecca B LIEJIOM
BO3MOXEH TOJIBKO B TOM CTpaHe, KoTopas OyZeT JenaTh OoJbllie HaydHBIX
OTKPBITHUI.

Bompocsl pa3BuTus Hayku, TEXHHYECKOI'O IIporpecca CTaju ceifuac
TOCYIlapCTBEHHBIMH B IIOJTHOM CMBICIIE 3TOTO CJIOBA, B HAIllel CTpaHe UM
ynensercsi cepbe3Helinee BHUMaHue. Celfyac HaydHBIE TOCTH)KEHHS BCE
OpicTpee ¥ TIIyO)Ke TMPOHUKAIOT B MPAKTUKY, KOPEHHBIM 00pa3oM
npeoOpa3yss MHOTME OTpacid HapoXHOro Xxo3siicTBa. VIMEHHO mMO3TOMY
Hayka Bce Oompmie W OOJBIIE CTAHOBUTCA  HEMOCPEACTBEHHOMN
MIPOM3BOUTENEHON  CHIIOW, a TIPOM3BOACTBO —  TEXHOJIOTHYECKHM
BOIUIONICHWEM HAYYHBIX JOCTI)KEHHH.

Kak m3BecTHO, B By3ax paOOTaeT MpUMEpPHO IMOJOBHHA BCEX HAYIHBIX
COTPYJHHUKOB CTPaHBI, MMEIONMX ydeHble cTerneHH. Co3aHue B BBICIICH
IIKOJIE HAYIHOH arMoc]epbl MO3BOJISIET TOTOBUTH CHENAICTOB HA YPOBHE
COBPEMEHHBIX TPEOOBAaHWH, BBIPAKAIONIMXCS B YMEHHH CaMOCTOSITEIIBHO
CTaBUTH M PEIIaTh Pa3IMYHbIC MPUHIMITHAILHO BaXKHbIE BOMPOckl. C HUMH
HEBO3MOXXHO CIPABUTHCS O€3 OBIAJCHUS CTYACHTAMH OCHOB HAyYHBIX
nccnenoBaHuii. TakuM 00pa3om, HaydHast IOATOTOBKA CTYACHTOB B BY3ax



— OflHA W3 Ba)KHEHIIMX CTOPOH oOydyeHus. BocrinTanme HaydHON CMEHBI —
JIOIT KaXJOr0 HACTOAIIEro yueHoro. Mojozsle yueHble 000ramaT HayKy
CMENBIMH HIEIMH M paspaboTkamu. Mosofexp — He TONIBKO Oyamyiiee
Hamlell Hayku. B coeIMHEHNM C ONBITOM M MYAPOCTBIO YUEHBIX CTapIIEro
IIOKOJIEHHS OHA CIIOCOOHA Ha IIOKOPEHHUE 0e3rpaHUYHBIX BEPIIMH HAYKH.

Hamre BpeMs XapaKTepu3yercs Ype3BhIYaifHO OBICTPBIM
UCIIONB30BAaHUEM JOCTWXKEHMI Hayku. Bce Oonee BaxkHOe 3HaueHUe
npuoOpeTaeT He OpPraHU3alUs HAay4HBIX MCCIENOBAaHMH, a HCIOIb30BaHUE
uxX  pe3ynpTatoB B mpousBoactBe. CeromHs B peanu3alnuu
MPOU3BOJCTBEHHOI'O IIPOLIECCa MOXKET OKA3aThCsl BIIEPEU HE Ta CTpaHa, IJie
BIEpBblE OyHeT CHENaHO OTKPBITUE, a Ta, KOTOpas CMOXET JIydlle
OpPraHu30BaTh €ro ObIcTpeiinee HcHONb30BaHME Ha mpakTuke. Ho,
pasymeercsd, BBICOKHII YpPOBEHb TEXHHYECKOTO IIporpecca B LEJIOM
BO3MOXKEH TOJIBKO B TOH CTpaHe, KOTopast OyleT AenaTh 0oJblie HaydHbIX
OTKPBITHUH.

Bonpockl pa3BUTHS Hayku, TEXHHYECKOrO Iporpecca CTajld celyac
rOCyJapCTBEHHBIMH B IOJHOM CMBICIIE 3TOTO CJIOBA, B HAIlleW CTpaHe MM
yaernsercs cepbesHelilee BHUMaHue. Celiuac HaydHbIE JOCTIKEHHS BCe
ObicTpee M TIyOXe MPOHUKAIOT B MPAKTHKY, KOPEHHbIM 00pa3oM
npeobpasys MHOTHE OTpaciy HapoOHOrO Xo3sicTBa. VIMEHHO mMmo3TOMY
Hayka Bce Oonblie ©  OOJbIIE CTAHOBUTCS — HEMOCPEACTBEHHOU
NPOU3BOAUTENIBHOM  CHJIOH, a TPOU3BOACTBO —  TEXHOJOTMYECKUM
BOIUIOIIEHHEM HAay4HBIX JOCTHKEHUH.

Kak u3BecTHO, B By3ax paboTaeT NPHMEPHO IIOJOBHHA BCEX HAYYHBIX
COTPYIHHUKOB CTPaHBI, MMEIOIINX ydeHble cTeneHn. Co3gaHue B BBICIICH
LIKOJIe HAYYHOW aTMOC(eph! O3BOMISAET TOTOBUTH CIIENUAIMCTOB HA YPOBHE
COBPEMEHHBIX TPEOOBAHHUM, BBIPAKAIOIINXCS B YMEHHH CaMOCTOSTEIIBHO
CTABUTh U peIIaTh Pa3IMYHble IPHHIUINAIBHO BayKHbIE BOIPOCHl. C HUMHU
HEBO3MOXKHO CIIPAaBUTHCS 0€3 OBJAJEHHS CTYIEHTAMH OCHOB Hay4HBIX
uccienoBanuil. Takum 00pa3oM, HayyHas TOATOTOBKA CTYACHTOB B By3aX —
OHA W3 BaXKHEWIHMX CTOPOH OOydeHus. BocrmuTaHne HaydHOM CMEHBI —
JIONT KaXKJIOr0 HACTOSIIETO YU4eHOro. Moyoiple ydeHble 000ramaT HayKy
CMEeNBIMH HACSIMH M pa3paboTkamMu. MOJIOAEKs — He TOJNBKO Oynyliee
Hamieil HayKd. B COSIMHEHUM C ONBITOM M MYAPOCTBIO YYCHBIX CTapIIEro
TIOKOJICHHS OHA CIIOCOOHA Ha TIOKOPEHHUE 0e3rpaHIYHBIX BEPIIHH HAYKH.

B cooTBercTBHM ¢ TNPaBOBEIMH OCHOBAaMH OLCHKH KBaJIU(UKAIUH
Hay4HBIX paOOTHUKOB M KPUTEPUSIMH OIpPEIENEHHS JTOH OLCHKH,
obecrieunBaeMbIMU roCyapCTBEHHOH CHCTEMOM aTTeCTalny,
YCTaHABIIMBAIOTCS CIIEAYIOIINE YYEHbIe, CTEHNEHH W yYEHBIC 3BAHMS IS
HayYHBIX ¥ HAY9HO-TIEJarorniecknx KaapoB BeIcIIel kBanudukammy [4]:



— ydYeHas CTENeHb JOKTOpa HAyK IO OTPacid HAyKH COMJIACHO
HOMEHKIIATYpe CIIENUATbHOCTEH HAYIHBIX PaOOTHHUKOB;

— ydeHas CTeNeHb KaHAWAaTa HayK [0 OTPacid HAayKH COTJIACHO
HOMEHKIIATYpe CIIeNUATbHOCTEH HAYIHBIX PaOOTHHUKOB;

— ydeHoe 3BaHME mpodeccopa MO  CHENHUAIBHOCTH  COTJIACHO
HOMEHKIIAType CIENUaIbHOCTEH HAYIHBIX PaOOTHHUKOB;

— ydeHoe 3BaHHWE JIOLEHTA 10 CHEHaIbHOCTH COIMIACHO HOMEHKIIAType
CIEIMATFHOCTEH HAyYHBIX PAOOTHHKOB;

— yueHoe 3BaHMe mnpodeccopa 1Mo Kadenpe 0Opa3OBATENBHOIO
YUPEKICHUS.  BBICIIEr0  MPO()ECCHOHANRHOTO W JOTIOJHUTEIHHOTO
PO ECCUOHATFHOTO 00pa30BaHMUS;

— YyueHoe 3BaHME JIOLEHTa 10 Kadeape 0Opa3oBaTEIbHOIO
YVIPEKICHUST  BBICIIEr0  MPO(PECCHOHANBHOTO W JOMOJHHUTEIHLHOTO
npodeccHoHaTBHOr0 00pa30BaHus.

VYueHas cTeneHb AOKTOpa HayK IPUCYXKIAETCA Npe3uanymoM Beiciuei
aTTeCTaI_[PIOHHOﬁ KOMUCCHH Ha OCHOBaHHUU XO)IaTaﬁCTBa JUCCEPTALIMOHHOI' O
COBeTa, NPHUHATOrO IO pe3yabTaTaM IIyOIMYHOH 3aIlUThl AUCCEPTaLUH
COHMCKaTeNeM, HMMEIOIIUM Y4YeHYI0 CTeleHb KaHIWIaTa HayK, C y4eTOM
3aKJIIOYEHHS  COOTBETCTBYIOLIEIO  OKCIIEPTHOIO  coBeTa  Bplcmieit
aTTECTAIlMOHHON KOMHUCCHU.

VYueHas cTeneHb KaHAWAATa HAayK HPUCYKIACTCS IHUCCEPTaLOHHBIM
COBETOM I10 Pe3y/bTaTaM IIyOJMYHON 3aIIUTHl JUCCEPTAlUM COMCKAaTEeNeM,
HMEIOIINM BBICIIEE TPOPECCUOHATIBHOE 00pa30BaHHE.

Juccepranus Ha COMCKaHHME YYEHOH CTEeNeHHM AOKTOpa HayK JOJDKHA
ObITh HAyYHO-KBaJTH(UKAIIMOHHOW pPabOTO, B KOTOPOH Ha OCHOBaHHU
BBITIOJIHEHHBIX ~aBTOPOM  HCCIEIOBAaHUH pa3pa0boTaHbl TEOPETHUECKHUE
TIOJIOXKEHHSI, COBOKYITHOCTh KOTOPBIX MOXHO KBaJM(HLIHPOBATH KaK HOBOE
KpYITHOE HayqHOe JOCTWKEeHHe, MO0 pelieHa KpyHas Hay4qHas rmpobiema,
HMeEIOIIas BaKHOE COLMAIBbHO-KYIbTYPHOE WIIM XO3SHCTBEHHOE 3HAaUYCHHE,
00 M3JI0XKEHBI HAyYHO OOOCHOBAHHbBIE TEXHUUECKUE, IKOHOMHYECKHE HIIH
TEXHOJIOTUYECKUE DEIICHHs, BHEJPEHHE KOTOPHIX BHOCHUT 3HAYUTENBHBIN
BKJIaJ B  pPa3BUTHE OKOHOMHKH CTpPaHbl M  MOBBIIICHHE €€
000pOHOCIIOCOOHOCTH.

JuccepTanys Ha COMCKaHWE yYEHOH CTEIeHH KaHIHIaTa HAyK JIOJDKHA
OBITh HAyYHO-KBANMH(UKAIMOHHOH paboToif, B KOTOPOH COAEPIKUTCS
peleHWe  3aJadyM, ~ WMCEIOIIed  CYIIECTBEHHOE  3HAUeHHE  JUId
COOTBETCTBYIOIIIEH  OTpaciW  3HAHWHA, JMOO  W3IIOKEHB  HAyYHO
00OCHOBaHHBIE TEXHHUYECKHE, DKOHOMHYECCKHE WIH TEXHOJIOTHYECKHE
pa3paboTKH, HMMEIOIIME CYIIECTBEHHOS 3HAYCHHE JUI DKOHOMHKH WU
obecrieueHnst 000pOHOCIIOCOOHOCTH CTPAHBI.



Couckarenb  y4eHOHW  CTElEHH JOKTOpa HAyK  IIPEJCTaBIseT
JICCEPTAIMIO B BHJE CIIEIHATIBHO IOATOTOBIECHHOW PYKOIKCH, HAYYHOTO
JIOKJIaJIa WK OIyOJIMKOBaHHOI MOHOTpaduu.

Couckarenp ydeHOM CTENlEHM KaHAWAaTa HAayK IIpeJCTaBiseT
JMCCEPTAlMI0O B BHJAE CHENHUAJIbHO ITOArOTOBJICHHONW PYKOIMCH WIN
OITyOJIMKOBaHHOM MOHOTpaduu.

Huccepranmst 10bKHa OBITh  HamucaHa EIUHOJIMYHO, COAEpXKaTh
COBOKYITHOCTh HOBBIX HAaY4YHBIX PE3YJIbTAaTOB U TOJOKEHHH, BBIIBHIAEMBIX
aBTOpOM ISl IMyOJWYHOH 3aluThl, MMETh BHYTPEHHEE €IWHCTBO U
CBUJIETEECTBOBATH O JIMYHOM BKIIaJIE aBTOPA B HAYKY.

[IpennoxxeHHbIE aBTOPOM HOBBIE pEIICHUS JIOJDKHBI OBITH CTPOrO
APryMEHTHUPOBAHbl W KPUTUYECKHU OLCHEHBI IO CPaBHEHUIO C APYIrUMH
N3BCCTHBIMU PCIICHUAMMU.

B nmuccepranmm, uMemed MPUKIATHOE 3HAYEHHUE, JOJKHBI
NIPpUBOAUTHCA CBEACHUSA O TIIPAKTUYCCKOM HMCIOJIB30BAHNN TIOJTYYCHHBIX
aBTOPOM Hay4YHBIX PE3YyJIbTATOB, a B JUCCepTalnu, HMCIOHleﬁ
TEOPETHYECKOE 3HAUYEHUE, — PEKOMEHJALUK 0 HUCIOJIb30BAHUIO HAYYHBIX
BBIBOJIOB.

OcHOBHBIE HayuyHble pE3yNbTaTbl JUCCEPTALUM  JOKHBI  OBITH
OnyOJIMKOBaHbl B HAaydHbIX M3JaHUAX. WX mepedeHp A JOKTOPCKHX
JuccepTauuil onpenernsieT Boiciias arrecTallMOHHAas KOMUCCHSL.

Omnoit w3 ¢GopM TMOOIIPEeHHS U MOPAJIbHOIO CTUMYJIHPOBAHHS
paboTHHUKOB cepbl 00pa30BaHKs U HAYKH SIBJISIFOTCS 3HAKU OTIHYUSA [4]:

— w™enanb K.JI. YmmHckoro;

HarpynHbiii  3HaKk «[lodeTHwlii paboTHUK oOmIero oOpa3oBaHMs
Poccuiickoit @enepanun»;

— HarpyaHblid 3HaK «IToueTHbIit paboTHHUK HayajabHOIO
npodeccronansHoro oopasoanus Poccuiickoit denepariimy;
— HarpyaHblid 3HaK «ITouerHsrit paboTHHUK CpEIHETO

npodeccronansHOro oopasoBanus Poccuiickoit deneparuuy» u ap.

3HaKd OTIMYUS MPUCYXKAAIOTCS paboTHUKAM cdepsl 0OpazoBaHUA U
HAayKH 3a 3aCIyTH M JOCTHKEHUS B COOTBETCTBYIOIIMX OOJACTSX, a TAaKXKe
WHBIM  JIMIAM, BHECIIMM  3HAYWTENBHBIA  BKJIAL B Pa3BHUTHE
00pa3oBaTeNpHON, HAYYHOH, HAYYHO-TEXHWYECKOH W HMHHOBAaIIMOHHOW
JEATEITBHOCTH.

Kpome Ttoro, 3a BbICOKHI HaydHbIA BKJIAJ B Pa3BUTHE HAYKU KaKIbIi
paboTHUK B cdepe 00pa30oBaHUS M HAYKA MOXKET OBITh YIOCTOEH BBICIIETO
aKaJIeMHYECKOr0 3BaHMS:

— JIelcTBUTENBHBIN wieH Poccuiickoll akaieMuu HayK;

— 4JIEH-KOppeCHOHJEHT Poccuiickol akaieMuu HayK.



Crenyer OTMETHTb, YTO CYIIECTBYET OONBIIOE KOJTHIECTBO OTPACIIEBBIX
aKaJIeMUH, YWIEHCTBO B KOTOPBIX SIBJIIETCSA OUEHb NMPECTIKHBIM: Poccuiickas
aKaJeMUs apXUTEKTypbl M CTPOMUTENBHBIX HayK, Poccuiickas akajgemus
€CTECTBEHHBIX HayK, MexXIyHapoaHas akaJeMHs MUHEpalbHBIX PECYpPCOB,
Poccuiickast wmKeHepHas akagemus, Poccuiickas axanemusi mpoOiem
Ka4yecTBa U JIp.



Iaaea 2. THOCEOJIOTHYECKHUE OCHOBBI HAYUHbBIX
HUCCJIEJOBAHUM

I'nHoceosiorusi — Teopust HAy4YHOrO T[O3HAHWA (CHHOHMM  —
STMHCTEMOJIOTHS), OHA M3 COCTaBHBIX uacTeil ¢uiocopuu. OHa M3ydaer
3aKOHOMEPHOCTH U BO3MO)KHOCTH TIO3HAHUS, HCCIIENyeT CTYNEHH, (OPMBI,
METOJIbl U CPEJICTBA MPOIIeCcca MO3HAHMS, YCIOBHS U KPUTEPUH HCTHHHOCTH
HAay4yHOro 3HaHMA. ['HOceonmorus sBiseTcs 4acThio Oonee obuied oTpacnu
HAy4YHOTO 3HAHUS — HAYKOBeNeHHWsI, KOTOpOE H3Yy4daeT elle BOIPOCHI
OpraHM3allii W IUTAHUPOBAaHHS HAYYHBIX HCCIECIOBAaHHH, COLMOIOTHIO
HayKH, JJOTUKY HAYKH U T.]I.

B cBoI0 ouepenp B THOCEOJIOTMH BBIAENACTCS KaK €€ COCTaBHAs 4acTh
Mmeroznonorud. C ONHOM CTOPOHBI, METONOJIOTHSl PacCMaTPHUBAETCA Kak

ydeHHe O MeTojax INo3HaHuss B uHenoM. C Jpyroii —  MeTOROJIOruUs
BBICTYIIA€T KaK COBOKYITHOCTb METOOB B KaKOH-TMO0 KOHKPETHOH 001acTH
HAYYHOTO IIO3HAHUS — TOTAAa TOBOPST, HANpHMEpP, O METONO0JIOTUU

MeJarorMKU, METOI0IOIMHU TICUXOJIOTUH U T.I.

Ham HeoO0xoanmo Takxke ellle pa3BecTH NOHATHSA «HAYYHOe IO3HAHHE»
U «Hay4YHoe HccieqoBaHMe». HaydHoe NMO3HaHHE paccMaTpHUBAeTCsl Kak
00IlleCTBEHHO-UCTOpHYEeCKUi  Tipouecc.  MccnenoBanue — (Hay4dHOe)
paccMaTpHuBaeTCs Kak CyObEeKTHBHBIH NPOLECC MOMy4eHHs] HOBBIX Hay4HBIX
3HaHUH OTAEIBbHBIM MHAMBHIOM — YUYCHBIM, HCCIEIOBAaTENEeM WIH HUX
rpynmnoy, KoulekTuBoM. HayyHoe 1Oo3HaHME HE CYLIECTBYET BHE
MI03HABATENIbHOH JIESTENbHOCTH OTAEIbHBIX MHANBUIOB, OJHAKO MOCIECTHHUE
MOT'YT TIO3HaBaTh (MCCIEI0BATH) JIMIIb MOCTOIbKY, IOCKONbKY OBJIA/IEBAIOT
KOJUIEKTHBHO BBIPA0OTaHHOW, OOBbEKTUBM3MPOBAHHOW CHUCTEMOH 3HAHUM,
NIepeIaBaEMBIX OT OHOIO TIOKOJIEHUSI YICHBIX K JPYroMy.

O01Ire 3aKOHOMEPHOCTH PA3BUTUS HAYKH

B rHoceomorun BBIIENSAIOTCS LIECTh OCHOBHBIX 3aKOHOMEPHOCTEH
pasButus HayKH [3]:

1. OOycrnoBNEHHOCTD Pa3BUTHS HAYKH IMOTPEOHOCTAMH OOIIECTBEHHO-
HCTOPUYECKOW MPAaKTHKU. DTO TJaBHAs IBIDKYIIAS CHJIA, WM HCTOYHHK
pas3BuTHs Haykd. [Ipy 3TOM IOgUEpKHEM, YTO OOYCIIOBJIEHAa OHA HE MPOCTO
NOTPEOHOCTAMH NIPAKTHKH, HAIIPUMED, IIearoruieckon, oopa3oBaTeabHOM,
a UMEHHO — OOIIECTBEHHO-MCTOPUYECKON MpakTHKH. Kaxmoe KOHKpeTHOoe
HCCIIeJOBAaHNE MOXKET U HE 00yCIIOBIMBATHCS KOHKPETHBIMH 3aIPOCAMU
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MIPAKTHUKH, a BBITEKATh U3 JIOTUKH Pa3BUTHUsI CaMOW HAYKH WIIH, K IPUMEPY,
OIpEeNeNATHCS INYHBIMU HHTEPECAMU YUEHOTO.

2. OtHocHUTeNbHAsl CaMOCTOSTENBHOCTh pPa3BUTHs Hayku. Kakwe ObI
KOHKpPETHBIE 33Jlauyll HU CTaBWJIA NPAaKTUKa Nepe] HAyKOoH, pelleHne 3THX
3aJa4 MOXKET OBITh OCYHIECTBIICHO JIMIIb 110 JOCTH)KEHHH HayKou
OTPENIENIEHHOI'0 COOTBETCTBYIOIErO YPOBHS, OIpPENCIEHHBIX CTYIEeHeN
pPa3BUTHs caMoOro Tpolecca MOo3HaHMUsA AeHCTBUTENbHOCTU. Ilpu 3TOM OT
YYEHOI'0 HepelKo TpeOyeTcs oNnpeNesieHHOEe MYKECTBO, KOI'/Ia €ro Hay4HbIe
B3IJIS/IbI, €70 HAay4YHBIE MOCTPOEHUS HAYT «Bpa3pes3» C YCTAHOBKAMH TOTrO
WIM MHOTO MHHHCTEPCTBA WIM C JIEMCTBYIOIIMMHM HOPMAaTHUBaMH,
JOKYMEHTaMH U T.II.

3. IlpeeMCTBEHHOCTh B pa3BUTHUU HAYYHBIX TEOPHUil, MICH W MOHATHIA,
METOJIOB M CPE/ICTB Hay4HOro No3HaHus. Kaxxias Oonee BbICOKast CTYIEHb B
pa3BUTHM HAayKHd BO3HHKAaeT Ha OCHOBE TMPEIISCTBYIOLICH CTYINEeHH C
COXpaHEHHEM BCEro LIEHHOT'0, YTO OBLIO HAKOIUIEHO PaHBbIIIE.

4. UYepemoBaHue B pa3BUTHM HAyKd TMEPHOAOB OTHOCHUTEIBHO
CIIOKOMHOTO (?BOJIOIMOHHOIO) pPa3BUTHA M OypHOU (PEBOIIOIMOHHOIN)
JIOMKH TEOPETUYECKHX OCHOB HAyKH, CHUCTEMbl €€ TIOHATHH W
MIPEACTABICHUH. DBOMIOIMOHHOE PAa3BUTHE HAYKU — MPOLIECC MOCTENEHHOTO
HAKOIUIEHHUS HOBBIX (DAKTOB, OSKCIEPHMEHTAIBHBIX JaHHBIX B paMKax
CYIIECTBYIOIIUX TEOPETUYECKHX BO33PEHHH, B CBA3M C 4YEM HJET
pacmipeHye, YTOYHEHHE M AOpadoTKa YKe MNPUHATHIX paHee TEOpHH,
MOHATUH, TPUHLUIOB. PeBoNoIMK B HayKe HACTYIAIOT, KOTJja HAUMHAETCS
KOpEHHasl JIOMKa M IepecTpoiika paHee YCTAHOBHMBILIMXCS BO33PEHHH,
nepecMoTp (YHIAMEHTANIbHBIX IIOJOKEHHUH, 3aKOHOB M NPHHIUIIOB B
pe3ynbTaTe HAKOIUICHHUS HOBBIX JIaHHBIX, OTKPBITHS HOBBIX SIBJIICHHH, He
YKIaAbIBAOIIMXCS B paMKU MNpPeKHUX Bo33peHuid. Ho nomke wu
0TOpachIBaHUIO ITO/IBEPTraeTCs NPH 3TOM HE CaMO COAEP)KaHHE IMPEKHUX
3HaHWH, a WX HEBEPHOE WCTOJIKOBAaHWE, HAIpUMEp, HENpaBUIbHAS
YHUBEpCAIU3alysl 3aKOHOB U IPHUHIUIIOB, HMEIOIINX B JACHCTBUTEIBHOCTH
JIMIIb OTHOCUTENIbHBIN, OTPaHUYEHHBIN XapakKTep.

5. BsammopeiicTBHe W B3aMMOCBS3aHHOCTh BCEX OTpAacieil HAyKW, B
pe3ynbTaTe d4ero IpeAMEeT OJHOM OTpacid HAayKH MOXET M JIOJDKEH
HCCIIEe0BAThCS IPUEMaMH M METO/IaMH IpYrod Hayku. B pesymbprare 3Toro
CO3MAIOTCSI HEOOXONMMBIE YCIOBHS Ui OOllee IMOTHOIO M TIyOOKOTO
PAacKpBITHS CYIIHOCTH W 33aKOHOB KAaueCTBEHHO pAa3JIMYHBIX SBICHHUM.
Cerogas ™Mbl HaOIIONaeM, HANpPUMEp, CTPEMHUTEIbHOE IPOHHUKHOBEHHE
MaTEeMaTUKUd B 3KOHOMHKY; YKOHOMHKH, FOPUCIPYACHLUM, TCUXOJIOIHU B
MeIaroruKy | T.J. JT0, 6€3yCIOBHO, TOJIOKHUTEIbHBIC IBICHUS. Y TONBITKH
MHTErpalyy HayK MOXKHO TOJIBKO MPUBETCTBOBATH.
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6. CBoOona KpHUTHKH, OECIPENSITCTBEHHOE OOCYXJICHHE BOIPOCOB
HayKH, OTKPBITOE M CBOOOJHOE BBHIPAKEHWE pA3JIMYHBIX MHEHH.
[TockonbKy JHMaNEeKTHYECKH TPOTHBOPEUMBBIM XapakTep SBICHUH H
IPOLIECCOB B NIPUPOAE, B OOLIECTBE U YEIOBEKE PAacKphIBAETICS B HayKe He
cpa3y W He IpsMO, B OOPIONIMXCS MHEHHSX M BO33PEHHUSX OTpasKaroTcs
JIUIIb OTJETbHBIE MPOTHBOPEYMBBIE CTOPOHBI M3y4aeMbIX MpOIEcCOB. B
pe3yabTaTe Takoi OOpbObI IpeojoneBaeTcs NepBOHAYaNIbHAs HEeU30exHas
OHOCTOPOHHOCTh Pa3IMYHBIX B3MISZIOB HAa OOBEKT WCCIENAOBaHUS U
BbIpa0aThIBaeTCs €IMHOE BO33pPEHHME, HA CErOHAIIHHMK JeHb Haunbonee
aJIeKBaTHOE OTPAXKEHHUE CaMOH JIeHCTBUTENBHOCTH.

KpHTele/l HAQYYHOCTH 3HAHMA

CylecTBeHHBIM JUTs JIFO00H HayKH, JIFOOOTO HAyYHOTO HCCIEOBaHHS
SBJISIETCA BOIIPOC O KPUTEPUAX HAYIYHOCTH 3HAHUSA — I1I0 KaKUM IIPHU3HAKaM
BBIJICIISIFOTCSL HAYYHbIE 3HAHMs M3 BCel cdepbl 3HAHWMH, BKIIOYAIOUICH U
HeHayyHble (OpMBl 3HaHUA. Pa3Hble aBTOPBI ONpPENENAIOT  pa3HbIE
KpUTepuu. 37echb Mbl IPHBOAMM MUHUMANBHBIA Ha0oOp NPU3HAKOB
Hay4YHOro 3HaHU, BeIAeIseMblil B.B. Wneuabm u A.T. Kanuakuneim [8]:
HCTUHHOCTD, HHTEPCYObEKTHBHOCTb M CHCTEMHOCTb.

HctnnHocTh 3HaHMA. [lon HMCTHMHHOCTBIO 3HaHMA [OHMMAeTCs
COOTBETCTBHE €0 I03HABAEMOMY IIPEIMETY — BCIKOE 3HAHHE JOJDKHO OBITh
3HaHUEM MPEIMETHBIM, T.K. HE MOXKET OBITh 3HAHUS «HU O 4em». OmHaKo
UCTUHHOCTh CBOWCTBEHHA HE TOJHKO HAyYHOMY 3HaHMIO. OHa MOXET OBITh
CBOMCTBEHHA W JOHAYYHBIM, IPAKTHYECKH-OOBIICHHBIM 3HAHMAM,
MHEHUSIM, JI0rajKaM M T.I. B rHOceonorun pa3iandaroTcst HOHATHS
«UCTUHA» U «3HaHHE». IIOHATHE «MCTHMHA» MOAPA3yMEBAET COOTBETCTBHE
3HAaHUA  JICHCTBUTEIBHOCTH, JIOCTOBEPHOCTb €TI0 COZIEpKAHUS
0E30THOCHTEIHHO K IIO3HAIOMIEMY CYOBEKTy H  CYIIECTBYIOUIETO
HE3aBHCHUMO OT HEr0 B CWIIy CBOEH OOBEKTMBHOCTH. lloHsATHE «3HaHHE»
BbIpa)kaeT ()OpMy NMPU3HAHUS UCTHHBI, PEIIOIAratoNnlyl0 HAJMINE TEX WIH
MHBIX OCHOBAHMH, B 3aBUCHMOCTH OT JOCTATOYHOCTH KOTOPBIX HMEIOTCS
pasmuusble (HOPMBI TIPU3HAHWUA WCTHHBL: JIMOO MHEHHWe, MO0 Bepa, OO0
MIPAKTHIECKU-00BIICHHOE 3HAHHUE, JTHO0 HAYIHOE 3HAHHE.

HNuTepcy0beKTHBHOCTH. JaHHBI MpPHU3HAK BBIPAYKAECT CBOWCTBO
00II€3HAYUMOCTH, O0IEe00A3aTEIIBHOCTH JUISI BCEX JIIOJEH, BCEOOIIHOCTH
HAy4HOTO 3HaHWA. B ominume, Hampumep, OT MHAWBUAYATBHOIO MHEHH,
XapaKTepU3yIOIIerocs HeoOIe3HauuMOCThI0, HHINBHIYaIbHOCTEI0. B aTOM
cITydae MeX/1y UCTUHOM HaydHOTO 3HaHHUS U HCTHHAMU JIPYTHX €TO
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Mogu(UKaIMi ~ TPOBOAWTCS  CJIEAyIOllee  pasrpaHuueHue.  VCcTuHbI
MIPaKTHYECKU-OOBIICHHOT0 3HAHWS, WCTHHBI BEpbl M  T.I. OCTAIOTCS
«TIEPCOHATILHBIMUY, TaK KaK OTHOCATCS K TaKuM (hopMaM 3HaHUS, KOTOPbIE
MIPEATNOoJIararoT MPU3HAHNE UCTUHBI 110 HEJOCTATOYHBIM Ha TO OCHOBaHHSM.
Uro ke Kacaercsi WCTHH HAyYHOrO 3HAHWS, TO OHW YHUBEPCAJbHBI,
«Oe3MMUHBY ¥ TpUHAIJIeKAT K QopMaM 3HaHMS, Oa3UPYIOIIMMCS Ha
MIPU3HAHUN MCTHHBI 110 OOBEKTHBHO JIOCTATOYHBIM OCHOBaHWSM. [Ipu3Hak
HUHTEPCYObEKTHBHOCTH KOHKPETH3UPYETCs TpeboBaHUEM
BOCIPOM3BOJIMMOCTH HAYYHOTO 3HAHUS, T.€. OJMHAKOBOCTHIO PE3YJbTATOB,
MOJTYYaeMbIX Ka)I[bIM HCCIIEIOBATENIeM IPH M3YyYEHHH OIHOTO U TOTO XKe
00beKTa B OJJHUX M TeX XK€ yCIOBHsX. HanpoTus, eciii 3HaHUE HE SBISETCS
WHBAPHAHTHBIM JUIS BCSIKOTO IIO3HAIOIIETO CYOBEKTa, OHO HE MOXKET
IPETeHA0BATh HA HAYYHOCTh, T.K. OHO He 00J1aJaeT BOCIPOU3BOIUMOCTHIO.

CucremHoctb. CHCTEMHOCTh XapaKTepH3yeT pasiu4Hble (OpPMBI
3HaHusa. OHa CBs3aHA C OPraHM30BAaHHOCTBIO W  HAY4YHOro, U
XYOOXKECTBEHHOI'O, 1 06I>UIGHHOFO 3Hanusa. CucreMHas OpPraHM30BaHHOCTb
Hay4yHOrO0  3HaHMA  OOYCIOBICHa  €ro  OCOOEHHOCTBIO:  TaKOH
00OCHOBaHHOCTBIO, YTO MOPOXIA€T HECOMHEHHOCTh B HMCTUHHOCTU €ro
comepkaHus, HOO MMEeT CTPOryl0 MHIYKTHBHO-IEIYKTHBHYIO CTPYKTYpY,
CBOMCTBO 3HAHUA PAacCyAOYHOrO, IMOJNYYEHHOTO B pe3yJIbTaTe CBA3HOI'O
paccyKIeHus Ha OCHOBE UMEIOLIUXCS ONBITHBIX JaHHBIX.

Takum 00pa3oM, Kak YK€ TOBOPHIOCH, CHENU(HKAa HAYYHOTO 3HAHUS
BBIPAXKAETCS TpeMs IPH3HAKaMHU: HCTHHHOCTH, MHTePCY0beKTHBHOCTH M
cucreMHOCTH. Kaxaplii NpU3HAK B OTAENBHOCTH HE (DOPMHUPYET HAYKY:
UCTHHY BKJIIOYAeT U HE HayKa; HHTEPCYOBEeKTUBHBIM MOXET OBITH U
«BceoOIIee 3a0MyKISHUE»; TPHU3HAK CHUCTEMHOCTH, pPealH30BaHHbINA
000CcO0IEHHO OT JApPYrux, OOYCIOBIMBAET JHIIb «HAYKOOOPAa3HOCTHY,
BUIUMOCTH OOOCHOBaHHOCTH M T.1. U TOJIBKO OZHOBpEMEHHAs peanu3anus
9TUX NPHU3HAKOB B TOM HJIM MHOM De3yNlbTaTe IO3HAHWS B IIOJHOH Mepe
omnpenernseT HaydHOCTh 3HAHHMSL.

CTpyKTypa Hay4HOIro 3HAHUS

Hay4Hble 3HaHUS CTPYKTYPHPYIOTCS II0 ONPEAEICHHBIM OTPacisiM
Haykd (MaTeMaTwka, (QU3UKa, XUMHSA W T.A.). MBI pacCMOTpPHM ITHIIb
XapaKTepHbIE YepThl JIF000H OTpaciyu HAyYHOTO 3HAHHS B YCIIOBHSX, KOTIa
pa3nW4HBIE HAYKH CHJIBHO pasHATCS MEXKIy co0OH 1o CBoeMy
THOCEOJIOTUIECKOMY, METOIOJIOTMYECKOMY YPOBHIO — Ha OJHOM IIONIOCE
HMEIOTCS «CHIIBHBIE)» HAaYKH, THOCEOJIOTMYECKHH HIean HayKH —
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MaTeMaruka, (U3nKa, OTYaCTH JIPyrHe EeCTECTBEHHbIE HAayKH, TEOpHUHU
KOTOPBIX CTPOSITCS Ha CTPOro JeJyKTHBHOW ocHOBe. Ha npyrom momroce —
«cmabple» B THOCEOJIOTMYECKOM IIIaHEe HAayKH, B YaCTHOCTH I'yMaHUTapHBIE
1 OOIECTBEHHBIE HAYKU B CHITy UPE3BBIYAHOIN CII0KHOCTH MX OOBEKTOB,
cnaboil MpencKa3yeMOCTH SIBJIEHHH M HpOIECCOB. 34eCh YMECTHO Oyaer
MIPUBECTH TaKOE CPaBHEHHE: BEIHMKWH (QHU3UK A. DWHINTEHH, 3HAKOMSIChH C
omblTaMu Bedukoro rmncuxonora JK. Ilmwaxe, 3amermn, 4TOo H3ydeHHE
¢usnueckux MpolieM — 3TO JAETCKas Wrpa CpaBHHUTEIbHO C 3arajKamu
JIETCKOU UTPHI.

A.. PakuToB BBIIEISET CIEIyIOIIME OOLIME Ul KaXIOoH HaydyHOH
0Tpaciii XapaKTepHbIe TPU3HAKH:

1. Kaxnas orpacib Haykd OTHOCHUTCS K Oojiee WM MEHee 4YeTKO
000Cc00s1eMOl COBOKYITHOCTH O0OBEKTOB TIO3HAHUSL.

2. Ha paHHOW COBOKYNMHOCTH OOBEKTOB TIO3HAHHS ~BBIICINSIOTCS
(DMKCUpOBAaHHBIE ~OTHOILIEHUS, B3aUMOJICWCTBHS W  MpeoOpa3oBaHMs,
KOTOpbIE 00pa3yroT MpeaMET TaHHOW OTPaCITH.

3. B mpeamere  BbIIENSETCS ~ OTHOCHTENBHO  OIPaHHUYCHHBIH,
«HOHATHBIM» A CHELManucToB Kpyr mpoOinem. Ilo mepe pasBurus
MO3HAHMA HMX HA0Op M COIEpXKAHHE MOTYT M3MEHATHCS, COXPAHSIA
U3BECTHYIO  IIpeeMCTBEHHOCTb. IIpm  3TOM  Bcerza CymecTBYIOT
«CTep KHEBBIE)» MPOOJIEMbl, HASHTHYHBIC I BCEX CTaIMil JaHHOH OTpaciu
TI03HAHUS ¥ TAPAHTHPYIOIIHIE €€ CAMOTOKAECTBEHHOCTD .

4. CymmecTBYIOT NpUHATHIE BHYTPH JaHHOH OTpaciu TO3HAHHA
KPUTEPUH UCTHHBI.

5. Merozpl uccleqOBaHMsA, NMPUHITBIE B JAHHOM OTpaciy MO3HAHUS,
MOMYMHEHBl PEUICHHI0 PpalMOHANBHO C(HOPMYIUPOBAHHBIX HpOOIEM,
MIPUHATBIM KPUTEPHUSM HCTHHBI U OPUEHTHPOBAHBI HA MPEAMET U OOBEKT
3HaHMsI JaHHOU OTpaciiy.

6. CymiectByeT UCXOAHBIH OSMIOMPUYECKU 0a3uc 3HAHUS, T.C.
onpeneneHHas HWH(pOpMaunus, MOJNy4eHHas B pe3yabTare IpSIMOro H
HETIOCPECTBEHHOI'0 YyBCTBEHHOT'O HAOIIOICHHSI.

7. CymecTByOT cHemuuyYecKue s [JaHHOM II03HABATEIBHOM
OTpaciii TEOPETHYECKHE 3HaHUS (CM. HIDKE), KOTOpbIE HE CIeIyeT
OTOXJECTBJISATh C MOHATHEM TEOPHH, (QUTYPHPYIOIINM B ONpeaeHeHUN
THOCEOJIOTHYECKOr0 Hieansa HayKu (T.e. TCOPHSAMHU B MaTeMaTHKe, (H3HKE).
Teopernueckne 3HaHUS, BOOOIIE TOBOPS, HE 00S3aTENBHO BBICTYMAIOT Kak
cTporasi AeAyKTHBHas cucrema. CpencTBOM WX BBIPAKCHHS OTHIOAb HE
Bcerja MOryT ObITh (hopMasbHBIE MaTeMaTH4ecKHe wucuucieHus. boree
TOT0, B OTJIMYUE OT TEOPUH B CTPOTOM CMBICTIE (CM. HIDKE), BKJIIOYAIOIINX B
CBOM COCTaB JIMIIb JIOTHYECKH B3aUMOCBSI3aHHBIC 3aKOHBI, TEOPETHIECKNE
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3HAHWS, I[IOHMMAaeMble B IIMPOKOM CMBICIE, COJCPKAT KOHICMIIHH,
THIOTE3bl, IPUHIIKIIBI, YCIOBHS, TPEOOBAHUS U T.J., OTIHYUTEIbHAS YepTa
KOTOPBIX COCTOMT B TOM, YTO OHH HE SMIUPHYECKOTO MPOHCXOXKICHUS.
DTO, B 4YACTHOCTH, B TMOJHOH Mepe OTHOCHUTCS M K OOIICCTBEHHBIM,
TYMaHHUTAPHBIM HayKaM H, B TOM YHCIIE, K Mearoruke.

8. He cymecrByer ecTko  000co0ieHHOrO  (hopMajbHOTO,
HCKYCCTBEHHOT'O S3bIKa, CIICIM()UYHOTO JIUIIb I JaHHON OTPaCciv 3HAHHUS,
XOTS ~ MOXHO  TOBOPUTh O  YaCTHYHOH  MpodecCHOHANbHOI
KOHIICNITYaIN3alliy, T.e. O YACTHYHOM H3MEHEHHH CMBICIIOB W 3HAYCHUIl
TEPMHUHOB, WX TPHUCIOCOONCHHM K PEIICHHIO 3amad B CHCTEME
poeCcCHOHANBHOM HCCIEA0BATENILCKOI IEsTEeNBHOCTH. MHOrHe oTpacin
No3HaHUs (B TOM YHCIE€ W TENArorukKa) JJOJiroe BpeMs MONB3YIOTCS
CCTCCTBCHHBIM A3BIKOM, JIUIIb MO}II/Id)I/ILII/IpyH €ro JICKCHUKY. Hx sa3bIk
OTJIINYACTCA OT O6I)I)]€HHOFO CBOMM KOHIECTITYaJIbHBIM CJIOBAp€M, HO HE
cBOeil 0co0OW CTPYKTypOW, KOTOpasi HMMEeT MeCTO JUIl OTpacliei,
MO/IITA IAOIINX MO/l BEPCHIO CHIIbHON HAYKH.

Knaccupuxauuy u ¢popmMbl OpraHu3anuy HaAyYHOro 3HAHUSA

Hayunble 3HaHMS KIIacCHULIUPYIOTCS 110 Pa3HBIM OCHOBAHUAM (CM.,
Hanpumep, [8]):

— 1O TpymmaM [peIMETHBIX o0jacTedl 3HaHHMA JensATcs Ha
MaTeMaTH4eCKUe, eCTEeCTBEHHBIE, TYMaHUTAPHBIE H TEXHUYECKHUE;

— MO0 crnoco0y OTpakeHHs CYI[HOCTH 3HAHUs KIacCH(DUIMPYIOTCS Ha
(heHOMEeHTaNNCTCKuE (omrucaTenbHbIC) u JCCEHIIMATTUCTCKUE
(o6bscHuTeNnbHBIE). DEHOMEHTATNCTCKUE 3HAHUSA TPEACTABISIOT COOOH
KauyeCTBEHHbIE TEOpUH, HaJelsieMble NPEUMYLIECTBEHHO OIMCATEIbHBIMH
¢byHKIMAMU  (MHOTHE pa3jienibl  OHONOrMH, Treorpaduu, MCUXOJIOTHs,
NeJaroruka M T.0.). B omimudMe OT HHX OSCCEHUHMANIUCTCKHE 3HAHUS
SBIIAIOTCS OOBSCHUTEIBHBIMH TEOPHUSMH, CTPOSIIUMHUCSA, B OCHOBHOM, Ha
KOJIMYECTBEHHBIX CPEACTBAX aHAJIN3a,;

— 1o  (QYHKUMOHAIFHOMY  Ha3HAa4YeHUIO  HAy4YHbIE 3HAHUS
KJIacCU(UIMPYIOTCA Ha (DYHIaMEHTAIbHbBIC ¥ IPHKIIAIHBIC;

— W TaK Janee.

Knaccudukanmii HayqHBIX 3HAHUH CYIIECTBYET MHOKECTBO.

[MockombKy pe3ympTar JI000M HAaydHOH paboTHI, BBIpaXKaeTcs B
Hay4HBIX 3HAHUSAX, TO OTH 3HAHWA JOJDKHBI OBITh BBIPAKEHBI B
ompezeneHHbIX Qopmax. DopmMaMu OpraHM3alil HAYYHOTO 3HAHUA
SIBIISTFOTCSI:
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— @dakr (cuHOHMM: coObITHE, pe3yabTaT). K HayuHOMy (akry
OTHOCSITCSL JIMIIb TakhWe COOBITHS, SIBIEHWS, WX CBOMCTBA, CBS3U H
OTHOIIEHMSI, KOTOpbIE  OIpEAENIEeHHBIM  00pa3oM  3a(MKCHPOBaHHbI,
3aperucTpupoBaHbl. DakThl  COCTaBISAIOT  (yHAAMEHT Hayku. bes
ONpPENCICHHON  COBOKYIMHOCTH  ()aKTOB ~ HEBO3MOXXHO  IOCTPOHTH
3¢ PEKTUBHYIO HAYYHYIO TEOPHIO.

N3BectHO BhIcKa3piBanue M.I1. [TaBnoBa o TOM, 4TO (paKThl — 3TO BO3IYX
YYEHOT 0;

— TOJIOKEHHUE — HaydHOe YTBepiKAeHHe, chOpMYITUpOBaHHAsI MBICIb;

— TOHATHE —  MBICIb, OTpaxammas B  O0OOOUICHHOW U
abcTparupoBaHHOW ()OpME TPEIMETHI, SIBICHUS M CBSI3U MEXKIY HHUMHU
HOCPENCTBOM (DUKCAIMM OOLIMX U CHEeHU(HUIECKUX MPHU3HAKOB — CBOMCTB
npenMeToB U siBieHuil. Hampumep, moHsTHE «0OydaeMble» BKIIOYAET B
cebs  ywammxcs — oOlieoOpa3oBaTeNbHBIX  IIKOI W y4peXIeHHUH
npoeCCHOHAILHOrO 00pa30BaHMsl, CTY/IEHTOB, KYpCAaHTOB, CIylIaTeneil u
T.J.

— KaTeropus — IpeleibHO MHMPOKOE IOHATHE, B KOTOPOM OTPa’KeHBbI
Haubosee OOIIME W CYIIECTBEHHBIE CBOMCTBA, MPU3HAKH, CBS3H U
OTHOLIEHUS IIPEIMETOB, SBJIEHUH OKpyxarwlero wMupa. Hampumep,
¢duocohcKre KaTeTOPUH «MaTEPHsD», «ABIKEHHUEY, CIIPOCTPAHCTBOY,
«Bpems» U T.1. Kaxknas otpacib HayKi UMEEeT CBOIO COOCTBEHHYIO CUCTEMY
KaTeropui;

— TPUHOMI BBIIOJIHSAET OBOSKYIO poib. C OXHOH CTOPOHBI, NPHHLUII
BBICTYIIA€T KaK LEHTpajbHOE IOHATHE, MpeICTaBifoliee 0oO0OOIIeHHEe |
pacnpocTpaHeHHe KaKoro-I10o IOJIOKEHUs Ha BCe SBJICHHS, IPOLECCHl TOMH
obacTu, W3 KOTOpOH MJaHHbIi npuHIUI abctparupoBaH. C aApyroii
CTOpPOHBI, OH BBICTYIIAe€T B CMBICIIE TNPHHLUINA JISHCTBUS — HOPMATHBa,
NPEeIUCaHuA K IeATeIbHOCTH;

— 3aKOH — CYIIECTBEHHOE, YCTOWYMBOE ITOBTOPSIONIEECS OTHOIICHHUE
MEXIy SBICHUSAMH, nponeccamu. Hampumep, 3akon Oma, 3akoH Jxoymns-
Jlenna u 1.1.;

— Teopus. [loHATHE «TEOpUs» paccMaTpuBaeTcs B IBYX cMblciax. Bo-
NIEPBBIX, B pycie claboil BepCHH HayKH, O YeM MBI TOBOPWIIN BEIIIE, — KaK
KOMIUIEKC B3TJISIOB, IIPEICTABICHNH, HICH, HalIpaBJICHHBIX Ha O0BsCHEHHUE
SIBJICHUM, MPOLIECCOB M CBA3EH MEXIy HUMH. B 3TOM CMBICIE CIIOBO
«TEOPHSD» YACTO 3aMEHSETCS CIIOBOM «KOHLICTILIUSD.

— MeTaTeopus — TEOpHs, AaHAIM3HPYIOIAs CTPYKTYPBI, METOIbI,
CBOMCTBA W CIIOCOOBI TOCTPOCHMSI HAYYHBIX TEOpWUil B KakoH-IHOO
OIIpEeIeTIEHHOM 0Tpaciy HAYYHOTO 3HAHMS;
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— wuges (B guirocopckoM cMBbICie, KaK OOIIECTBEHHO-UCTOPHYECKAS
uzesi, a He B OBITOBOM 3HAYEHUH «KOMY-TO B TOJIOBY IPHUIILIA HIEST») — KaK
Bolciiass (opma TO3HaHUS MHpa, HE TOJIBKO OTpakaromas OO0BEKT
W3y4eHUs, HO M HampaBJieHHas Ha ero npeobOpasoBanue. B aToMm cmebicie
uael B HayKe HE TOJBKO TIIOJBITOKHMBAIOT OIBIT IPEIIIECTBYIOIIETO
pasBUTHS 3HAHWS, HO M CIY)KaT OCHOBOW IJIsi CHHTE3a 3HaHHS B HEKYIO
LEJIOCTHYI0O CHCTEMY U TIOMCKAa HOBBIX MyTeld pelIeHHs NPOOIEMBL.
Pa3BuTHe Haen uMeer /iBa «BEKTOpa» — KakK pa3BHTHE MJEW BHYTPH CaMou
HayKH, TaK U pa3BUTHE 0 HANIPABJICHHUIO PEAIN3aAIMHU €€ B IPAKTHKE.

— JIOKTpHHa — TOYTH 4YTO CHHOHUM  KOHIICNIIMH, TEOPHUH.
VYnorpebnsiercss B JByX CMBbICIax: B TIPaKTUYECKOM, KOTAa TOBOPSAT O
B3MUISIaX C OTTEHKOM CXOJaCTHYHOCTH M JIOrMaTtn3Ma (OTCIOa BHIPAKECHUSL:
«IOKTPUHEP», «IOKTPHHEPCTBO»); M B CMBICIE KOMIUIEKCA, CUCTEMbI
B3IJIZ0B, HAIIPAaBJICHUN JEUCTBUM, HO MOJNY4YUMBUIMX HOPMAaTHBHBIN
XapakTep MOCPECTBOM YTBEPIKICHUS KAKUM-JTMO0 O UIMAIBHBIM OPTaHOM
— MpaBUTECIIBCTBOM, MUHUCTEPCTBOM U T.II. Haan/IMep, BOCHHasd OOKTpHHA,
JOKTpHHA Pa3BUTHA 0Opa30BaHMA U T.1.

— TMapagurMa — TaKKe BBICTYMAeT B JBYX CMbICIAaX: KaKk IpUMEp U3
HUCTOPUHM, B TOM YHCJIE HUCTOPUM TOW MM WHOW HayKu, B3STBIA UL
O00OCHOBaHUs, CPaBHEHMS; M KaK KOHLENNMWS, TEOpHs WIM MOJIENb
MOCTAHOBKM  Ipo0JieM, TIpHHATAas B KadecTBe oOpaslia pelieHus
HCCIIEe0BATEIbCKUX 3a71ad.

Heo0xoaumo Taroke yka3aTb B 9TOM IIEpEYHE eIlle ABE CHeLr(UIecKue
(hOpMBI HAYYHOT'O 3HAHUSL:

— TmpoOnema — KaK «3HaHUE O HE3HAHUM», T.€. 3HAHUE O TOM, YTO HayKa
Ha CeTrONHALIHUN AeHb He 3HAaeT, HO 3TO HeoCTaronlee 3HaHHEe HEOOXOIHMO
b0 I caMOW HAyKW, DPa3BUTHS €€ TEOpHUH, JHOO IUIi Pa3BUTHA
MIPAaKTHKH, OO ¥ TOTO U APYTOro BMECTE;

— TUmoTe3a — KaK «IIPEIIoNoXKHUTENbHOE 3HaHWE». B ciywae
JIOKa3aTeNbCTBA MCTUHHOCTU THUIIOTE3Bl OHA CTAHOBHUTCS B JAbHEHUIIEM
Teopuel, 3aKOHOM, INPHHIMIOM U T.J. B cioydae HemonTBep>KACHUA
THIIOTE3a TEPSIET CBOE 3HAUCHHE.

IIpobsema. BeigBmkeHne, 0OOCHOBaHWE TIPOOJIEMBI, TIOMCKH €€
pELIeHUs] WrpaloT BEAYLIYI0 POJb B TBOPYECKOM IIPOLECCE HAYIHOTO
mo3HaHus. [lon HaydHOU TIpoOIEMOil TTOHMMAETCsl TaKOH BOIIPOC, OTBET Ha
KOTOpPBIIl HE COAEP)KUTCSA B HAKOIUIEHHOM OOIIECTBOM HaydHOM 3HaHHMH. C
THOCEOJIOTHYECKON TOUKH 3PEHHs IMpodiieMa — 3TO creruduaeckas dpopma
OpTaHM3aLMH 3HAHUS, 0OBEKTOM KOTOPOTO SIBJISETCS HE HETIOCPE/ICTBEHHAS
MIPEAIMETHAsl PEaJbHOCTh, a COCTOSHHE HAYJYHOrO 3HaHHWA 00 3ToH
peanbHOCTH. ECim MBI 3HaeM, 4TO HaM HEU3BECTHO YTO-TO 00 0OBEKTE,
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HanpuMep, Kakue-JIM0o ero MpOSIBIICHUS] WM CIIOCOOBI CBSI3U MEXIY €ro
KaKUMH-TO KOMITOHEHTAMH, TO MBI YK€ HIMEEM OIpeNeIeHHOe MPOoOIeMHOe
3HaHME.

Hampumep, MBI 4YeTKo 3HaeM, YTO HEHM3BECTHA IPHPOJA INApOBOU
MOJHUH. 3[€Ch HAJIWIO 3HaHHEe O He3HaHWH. OHO JEXHT B OCHOBE
BBIJIBIKEHUS] HAYYHBIX ITPOOJIEM.

Ipobnema sBisercst Gopmoii 3HaHUA, CIIOCOOCTBYIOIIEH ONpEAEICHUIO
HamNpaBJIeHUS B OpraHU3aIMK HAyYHOTO MCCIEIOBaHUSA — OHAa yKa3bIBaeT Ha
HEeU3BECTHOE U NOOYXJaeT K ero mosHaHuio. [IpoGimema obecreunBaet
LieJICHATIPaBJICHHYI0O MOOMJIM3ALMIO TPEXHUX W OPraHM3al|Io MONYydeHUs
HOBBIX, JJOOBIBa€MBIX B XOJI€ MCCIeloBaHMs 3HaHHUU. [Ipobiema Bo3HMKaeT
B pE3yJabTaTe d)I/IKcaLII/II/I Y4€HbIMU PpEaJIbHO CYIIECTBYIOLIETO HIIH
NPOTHO3UPYEMOI'0 MPOTUBOPEUMSA, OT pa3pemeHus KOTOPOro 3aBHUCHUT
IPOrpecc HaydHOro IO3HAHMS U MPAKTUKH: 0000IIEHHO TOBOps, MpodieMa
€CTh OTPaKEHUE MTPOTUBOPEYHS MY 3HAHHEM U «3HAHHEM HE3HAHHUSY.

Pa3BuTne Haykm HEBO3MOXKHO 0e3  BBINMOJIHEHHsS TpeOOBaHUS
LieJICHaNpaBJIeHHOCTH. LleneHanpaBieHHOCTh K€ B HAyYHOM TBOPUYECTBE
OJHO3HAYHO CBs3aHa ¢ npobiemoil. Benp MMeHHO oOHa, yka3biBas Ha
HEU3BECTHOE M JIOKAIM3UPYS €ro, T€M CaMbIM BBIIOIHACT (YHKIHIO
LeJeHanpaBisaionero cpeacrsa. Ho 3To ocobast 1eneHanpaBiIeHHOCTb,
JOCTATOYHO YeTKas, 4TOOBl ONpeAeNUTh O0JIACTh HEIO3HAHHOTO, HO H
COBEpIIEHHO HEYeTKas, €CIM TOBOPUTh O COJEP)KAaHMM TOTO, YTO eIle
IIPEICTOUT MO3HaTh. B mpormecce akTyanusanuy MpoOieM HcCllefoBaTeNlb
MIOCTOSIHHO MOMAaJaeT B CUTYallUH, KOTOPBIE XapaKTEPHU3YIOTCS BBICOKOH
CTENCHBI0  HEOINPECICHHOCTH. OTOo  3acTaBifgeT  YUYCHBIX B
HCCIIEIOBATENBCKOM IIpoLecce OOpaIliaThCsl K CTPYKType H3ydaeMOH
mpoOsieMbl M HAaxXOIUTh KPUTEPHUHM Uil Oojee WIN MEHEee YETKOro
pa3rpaHUuCHUS] JEHCTBUTENBHBIX W MHUMBIX, aKTyaJlbHBIX, LEHHBIX W
MEHEE aKTyaJIbHBIX U 3HAYUMBIX.

IlocTanoBka Hay4yHoii mpobiembl. B mporecce mocTaHOBKH
npoOJIeMbl BBIIESISIIOT CIEAYIOIIUE JTanbl: (GopMylTupoBaHME, OLCHKA,
000CHOBaHHNE M CTPYKTYPHPOBAHHUE TIPOOIEMEI.

1. ®opmynupoBanue mpodiembl. B mpomecce QopmynupoBaHus
mpoOsieMbl Ba)XKHOE 3HAUYEHWE HMEET ITOCTaHOBKAa BOMPOCOB. Bompock
MOT'YT OBITH SICHO BBIPQ)KEHBI WJIM HE BBICKA3aHBI, YETKO ONPENCICHBI WIN
noapasymeBarbcsa. IlocTaHOBKA MpPOOIEMBI €CTh NPEXIE BCEro IPoIecc
MOMCKAa BOMNPOCOB, KOTOpBIE, CMEHAA JApPYr Jpyra, MNpHOIIKAIOT
uccienoBaTelss K HauOonee aJeKBaTHOM (ukcanmmy HEU3BECTHOTO U
CrocoOOB TpEBpalIeHUs] €ro B M3BECTHOE. OJTO BaXXHBIH MOMEHT
MIOCTaHOBKH IpobieMbl. Ho mocTtaHoBKa npoOieMbl He MCUepIIbIBaeTCs
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9THM MOMEHTOM. Bo-TIepBbIX, HE BCSKMIT HaydHBII BOIIPOC €CTh podIeMa
— OH MOXXET OKa3aTbhCsl BCETO JINIIb YTOYHSIONUM BOIIPOCOM, HJIH
BOIIPOCOM, BOOOIIIE HEpa3PEIINMBIM JUIS HAYKH Ha CETOHSIIHUN J1EHb.

Bo-BTOpEBIX, U151 TOCTAHOBKH MPOOJIEMBI HEIOCTATOYHO BOMIPOCA.
TpeOyercs eme BBISIBICHHE OCHOBAaHHH TaHHOT'O BOIIPOCA.

OTO0 yKe Apyras Npoleaypa B Ipolecce MOCTAHOBKH HpoOieMbl. ITo
mpolieAypa IO BBISABICHHUIO IPOTHBOPEYMS, BBI3BABIIETO K JKU3HH
MPOOJIEMHBIN BOIIPOC, KOTOPOE HY)KHO TOYHO 3a(hMKCHPOBATB.

IIpuBenemM Takoil WHTEPECHBIH C Halled TOYKU 3PEHHs] MpUMeEp
(UKcay MPOTHBOPEUUs], JIKAIIEro B OCHOBE HaydyHOH mpoOiemsl. Jliis
TOro 4yToOBI MHOTO 3HAaTh M YMETh, HAJ0 HMMETh XOPOWIYIO MaMsiTh H
TPEHUPOBAHHOEC MBIINUICHUE. 14 31€Cb MbI BCTpEYaeMCsa C HeI/I36e)KH])IM
NpOTHBOpEYMEM B y4eOHOM TIpolecce: OTAaTh OOJblle BpEeMEHH
HAKOIUICHUIO 3HAHUM — 3HAUYUT MEHbBIIIE OCTaBUTh BpEMEHU Ha TPEHUPOBKY
MBIIUICHUS, W HA000pOT. A pa3 Tak, CJEJOBaTElbHO, €CTh KaKOH-TO
ontuMyM. Ecnmu Obl ero ypanoch YCTaHOBUTH, OTHANW Obl MHOTHE
CJIOXHOCTH.

BaxHoe 3HaueHue 11 GOpMyIHPOBaHHS IPOOIEMBI HIMEET IIOCTPOCHHUE
o0pasa, «IIPOeKTay OXHMAAeMOI'0 KOHEYHOIO pe3ysibTaTa MCCIENOBAaHMS Ha
OCHOBE IIPOTHO3a Pa3BUTHSA MCCIENOBAHUS U «(pOHaA» NaHHOM NPOOIEMBI.
INon «¢poHOM» MOHMMAIOTCS BCEe OOCTOATENBCTBA, C KOTOPHIMH CBS3aHA Ha
JAHHOM 3Tarle, a TakKe OyleT CBs3aHa B JalbHeieM npodieMa 1 KOTopble
OKa3plBAlOT ¥ OyOyT OKa3blBaTh BIWSHHE HA XOA U Pe3yJbTaThl
HCCIIEJOBAHMUS.

2. Ouenka mpodjembl. B oreHky npoOiemMbl BXOIWT OINpe/eeHue
BCEX HEOOXONUMBIX JUIi €€ pELIeHWS YCIOBHH, B YHCIO KOTOPBIX B
3aBHCHMOCTH OT XapakTepa MpoOJieMbl M BO3MOMKHOCTEH HAayKH BXOIWUT
OIIpEeJIeTIEHNE METO/I0B HMCCIIEA0BAHNS, HCTOYHUKOB MH(OpPMAIMH, COCTaBa
HAyYHBIX pPa0OTHHUKOB, OpPTaHM3AIMOHHBIX (OpM, HEOOXOAWMBIX LIS
pelreHust MpoOJeMbl, HCTOYHUKOB (PUHAHCHPOBAHUS, BHUIOB HAyYHOTO
OOCY)KIEHUsI MHporpaMMbl W METOIUK HCCIEIOBaHMA, a TaKXKe
MIPOMEXYTOYHBIX M KOHEYHBIX pE3yNbTaToB, IEPEUHs] HEOOXOAMMOI0
Hay4IHOTr0 000pYy/10BaHMS, HEOOXOMMMBIX IUIONIAJIEH, MAPTHEPOB BEPOSTHOH
KOOIIEpaIiy 110 mpodiaeMe u T.1.

3. OoocHoBaHue mpodaembl. O0OCHOBaHME MPOOIEMbI — 3TO, BO-
TIEPBBIX, ONMPEACICHUE COACPKATENbHBIX, AKCHOMOIMIECKHUX (LEHHOCTHBIX)
1 TeHETHYECKNX CBSI3eH JaHHOW MpOOJIEMBI C APYTUMH — PaHEe PEICHHBIMH
1 pelraeMbIMH OJHOBPEMEHHO C JAHHOW, a TakXKe BBUICHEHHE CBS3EH ¢
mpo0JieMaMy, pelIeHne KOTOPBIX CTaHET BO3MOXKHBIM B 3aBUCHMOCTH OT
pemIeHus JaHHOH MTPOOIEeMBI.
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Bo-BTOpEIX, 000CHOBaHHE MTPOOIEMBI — 3TO TIONCK apI'YMEHTOB B IOJIB3Y
HEOOXOAMMOCTH €€ pelIeHUs, HAyYHOW WM NPaKTHYECKOH IIEHHOCTH
OXKHIAEMBIX PpE3yIbTaToOB. OTO HEOOXOAMMOCTh CPAaBHUBATH JaHHYIO
npobsieMy (MM AaHHYIO ITOCTaHOBKY IMpPOONEMBI) C JPYIMMHU B acleKTe
orOopa nmpoOJIeM /IS MX PEIICHUS C YIETOM Ba)KHOCTH KaXKIOW W3 HUX JUIS
MOTPEOHOCTEH NPAKTUKU M BHYTPEHHEH JIOTUKH HayKH.

[IpaBunpHas TOCTaHOBKa MpOOJIEMBI  IPEIIOaraeT COCTSA3aHHe
apryMEHTOB «3a» M «IpoTuB». lMeHHO B (oKyce NPOTHBOIOIOXKHBIX
CYXIEHUH PpOXIAeTCsl NMPaBHIBHOE TPEJCTABICHHE O CYTH NPOOJIEMBI,
HEOOXOAMMOCTH pEIIeHHsT U €€ IIEHHOCTH, €€ TEOPETUYECKOH U
MIPaKTHYECKOH 3HAUNMOCTH.

4. CTpyKTypHpOBaHHe NpodJieMBl. HcxonHbM MYHKTOM
CTPYKTYpPHPOBaHUS MPOOJIEMBI SIBIISIETCS €€ pacllieIieHne, W
«ctpatuduKaims» npodIeMbl. PaciienieHne — MOUCK JOMOJHUTEIBHBIX
BOIPOCOB (TIOJIBOIIPOCOB), 0€3 KOTOPHIX HEBO3MOXKHO IMOJNYYHTh OTBET Ha
LEHTPAJIBHBIH — TPOOJIEMHBIN BONPOC. B MCXOMHON MO3HIIMK PAKTUYECKU
penKo MOXHO c(hOpPMYIHMPOBAaTH BCE MOABOIPOCH MPOOJIEMBL. ITO
MIPOUCXOIUT B 3HAUUTEIBHON Mepe B XOJIE caMOro uccienoBanus. B Havane
YacTO OKa3bIBA€TCAd 4YPE3BBIYANHO TPYIHBIM IpeAyragatb BCE, YTO
norpedyercst i peuieHuss npobnembl. [loatomy  crpaTudukarms
(pacmiernyieHre) OTHOCHTCA KO BCEMY IpOILECCy pemeHus npobdiemsl. B
HUCXOJHOM JK€ IIyHKT€ €€ IIOCTAaHOBKM pE€4b HIET O TIIOUCKE U
(OpMyYITUpPOBaHUHM BCEX BOSMOXKHBIX M HEOOXOIMMBIX IMOABOIPOCOB, 0e3
KOTOpBIX HENb3s1 HadyaTh MCCIEIOBAaHME U PAcCUUTHIBATHL Ha IOITy4eHHE
0XXHJAEMOT'0 pe3ynbTara.

«Hayka wmer mnytu Bcerja OAHUM cmocobom, — mmcan b
BepHanckuii, — OHa pa3naraer CIOKHYIO 3aJady Ha Oosiee IPOCTHIE, 3aTeM,
OCTaBIISIS B CTOPOHE CJIOXKHBIE 3a/1a4H, pa3pemacTt 0oaee IpoCThIe U TOIBKO
TOTJa BO3BPAIIAETCS K OCTABJIIEHHON CIOMKHOW.

Hamee, B mpomecce pacHlelIeHHs MpoOJeMbl HeoOXommma ee
JIOKAJIN3aIHs — OrPaHMYEHHE OOBEKTAa M3YUCHHS PEaTbHO 0003PUMBIMH H
MOCHIIBHBIMA JIJISI MICCIIEIOBATENST WM HCCIIEOBATENLCKOTO KOJUICKTHBA
TIPe/IeNIaMH C YY€TOM HAJINYHBIX YCIIOBUI MPOBEICHMUS HCCIIEIOBAHMS.

HccaenoBaresilo KpaiiHe BaKHO YMeTb OTKAa3aThCs OT TOr0, 4TO
MOKeT OBITH caMO MO cefe 4Ype3BbIYANHO HHTEPECHO, HO 3aTPYAHHUT
noJiyyeHrHe OTBeTa HAa TOT NPOOGJeMHbIHi BONpPOC, PagM KOTOPOro
OpraHmsyeTcs Mccje/l0BaHHe.
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[ prHIUNBI HAYYHOTO TTO3HAHMS

CoBpeMeHHas HayKa PYKOBOJCTBYETCSI TpE€MsI OCHOBHBIMM NPUHLIUIIAMU
MO3HAHUS: TPHUHLUIIOM JeTePMHUHU3MA, MPHHLUIOM COOTBETCTBUS U
MIPUHIUIIOM JONOJHUTEIbHOCTU. [IpHHIIMN NeTepMUHU3MA UMEET, MOYKHO
CKa3aTh, MHOTOBEKOBYIO HCTOPHIO, XOTsI OH mpeTtepren Ha pyoeske XIX—XX
BEKOB CYIIIECTBEHHbIC H3MEHEHUS U JAOMOJHEHHs B CBOEM TOJIKOBaHHH.
[TpuHOMTIBI COOTBETCTBUS M JONOIHUTENBHOCTH ObLIH CHOPMYITHPOBAHEI B
mepuon pyoeka XIX m XX BEKOB B CBSI3W C pa3BUTHEM HOBBIX
HarnpaBJieHni B (U3MKe — TEOPHH OTHOCUTENBHOCTH, KBAHTOBOH MEXaHUKH
U T.JO. U B CBOIO ouepelnb, B 4YHCIE JPYyruX (HakTopoB, OOYCIOBWIN
nepepacranue kinaccudyecko Haykm XVIII-XIX BexkoB B COBpPEMEHHYIO
HayKy.

Ipunuun  gerepmunusma. [lpuHnun  jgerepMuHHM3Ma,  OyaydH
00IlleHayYHBIM, OPTaHU3yeT MOCTPOSHHWE 3HAaHWS B KOHKPETHBIX HayKax.
JleTepMHHU3M BBICTYIIA€T IPEXJIe BCEro B (opMe NPHYMHHOCTH Kak
COBOKYITHOCTH OOCTOSITENILCTB, KOTOpbIe IPEALIECTBYIOT BO BPEMEHH
KaKOMY-JIN0O JAHHOMY COOBITHIO U BBI3BIBAIOT €TO.

To ecTh MMeeT MECTO CBS3b SIBICHMM M IPOLIECCOB, KOrZJa OIHO
SIBIICHHE, mpouecc (NMpUYMHA) TIPU  ONpPEAEIEHHBIX  YCIOBHAX C
HEOOXOJMMOCTBIO TOPOXKAAET, NPOU3BOAMT IpPYroe SBJICHHE, HPOLECC
(cmencTBue).

[IpyHIMNMATBHEIM ~ HEJOCTAaTKOM IIPEXHEro, KJIacCHYecKoro (Tak
Ha3bIBAEMOT0 JIAIJIACOBCKOT0) AETEPMUHHM3MA SIBUJIOCH TO OOCTOSATENBCTBO,
YTO OH OIrPaHUYMBAICA OAHOM JMIIb HEMOCPEICTBEHHO JEHCTBYIOLIEH
NPUYMHHOCTBIO, TPAKTYeMOH YHCTO MEXaHHCTHYECKH: OOBEKTHBHAS
MIPUpPOJa CIyJalHOCTH OTPHIAIach, BEPOSTHOCTHBIE CBSI3M BBIBOAWINCH 32
Ipefensl  JETEPMUHM3Ma W MPOTHBOIOCTABIUINCH — MAaTEpUATIBHON
JETEpPMHUHAINH SIBICHUH.

CoBpeMeHHOE TOHMMAaHHE NPHHIUNA ACTEPMUHHM3MA MPEAIoiaraeT
HAJIAYHe Pa3HOOOPa3HBIX OOBEKTHBHO CYIIECTBYIOMUX (HOPM B3aUMOCBSI3U
SIBICHUH, MHOTHE W3 KOTOPBIX BBIPAKAIOTCS B BHAE COOTHOIICHWH, HE
MMEIOIINX HEMOCPEICTBEHHO NMPUYMHHOTO XapakTepa, TO €CTh MPSIMO HE
coZiepKalllMX MOMEHTa IOpOXKAEHHs ofHoro aApyruM. Croma BXOAAT
MIPOCTPAHCTBEHHBIE W  BPEMCHHBIC  KOPPEISINH, (DYHKIHOHAJIbHBIC
3aBHCHMOCTH U T.J. B TOM umcie B COBpeMEHHOW HayKke, B OTIMYHE OT
JIETEPMHUHU3MAa KIACCHYECKOW HAayKH, OCOOEHHO Ba)XHBIMH OKa3bIBAIOTCS
COOTHONIGHHUS  HEONpeNieNeHHOCTeH,  (OopMynaupyeMmble Ha  sI3BIKE
CTaTUCTHUYECKUX 3aKOHOB WM COOTHOIICHHMH HEYETKHX MHOXECTB, WIH
COOTHOMIEHNH MHTEPBAIGHBIX BETUYUH U T.JI.



21

OnHako Bce (OPMBI pEaNbHBIX B3aMMOCBSI3€H SIBIICHHH B KOHEYHOM
CYeTe CKJIQJBIBAIOTCSI HA OCHOBE BCEOOIIEH AEHCTBYIONIEH NPUYUHHOCTH,
BHE KOTOPOH HE CYIIECTBYET HM OJHO SBJICHHE AEHCTBUTEIBHOCTH. B ToM
YHUClle W Takhe COOBITHS, Ha3blBaeMbI€ CIy4alHBIMH, B COBOKYITHOCTH
KOTOPBIX BBISIBIISIOTCS] CTATUCTHUECKUE 3aKOHBI.

B nmocnennee Bpemss Teopusi BEpOSTHOCTEH, MaTeMaTuuecKas
CTaTUCTUKa MW T.J. BCE OOJIbIIE BHEIPSIOTCS B HCCIENOBaHUS B
0O0IIECTBEHHBIX, T'YMaHUTAPHBIX HAYKaxX | T.II.

IIpunuun coorBercTBHA. B cBoeM mepBOHa4aIbHOM BUAE NPHUHIUIT
COOTBETCTBHSI ObUT COPMYIHUPOBAH KaK «IMIIMPHYECKOE IPABHIION,
BBIpa)Karolllee 3aKOHOMEPHYIO CBsi3b B (popMe TpenerbHOro mnepexona
MEXAYy TEOpHed aroMa, OCHOBAaHHOM Ha KBaHTOBBIX IIOCTyJaTax, M
KJIJACCUYECKOM MEXaHHMKOH; a TakKe MEeXAYy CIECLHMAIbHOW TeOopUen
OTHOCUTEJIBHOCTH U KJIACCUYECKONW MEXaHUKOW. Tak, Hampumep, YCIOBHO
BBIACIIAIOTCA YCThIPE MEXAHUKU: KIACCUYCCKass MEXaHUKa N. Herotona
(cooTBeTcTBYMOIIAs OOJBIIMM Maccam, T.€. MaccaM, HEM3MEPUMO OOJIBIINM
Macchl 3JIEMEHTAPHBIX YAaCTUI[ U MalbM CKOPOCTSM, T.€. CKOpPOCTSIM,
HEU3MEPUMO MEHBIINM CKOPOCTH CBETa), PENATHBUCTCKAs MEXaHHKa —
Teopusi OTHOCHTENbHOCTH A. DiiHiTeitHa (Oonblive Macchl, OOJbIIUE
CKOpOCTH), KBAaHTOBas MeXaHHKa (Majbleé MAacChl, Majible CKOPOCTH) H
peNATUBUCTCKAs KBAaHTOBAsI MEXaHHUKa (MaJble MacChl, OOJIBIIINE CKOPOCTH).
OHH NOJTHOCTBIO COTTIACYIOTCSI MEXKILY COOOI «Ha CTBIKaX».

[IpuHIMT COOTBETCTBHSA O3HAYAET, B YACTHOCTH, M NPEEMCTBEHHOCTh
Hay4HBIX Teopuil. HoBble TeopeTHdeckue MOCTPOEHHS OBIBAIOT IOJIC3HBI
IUIsL pa3BUTHS HAYKH, HO €CJIM OHHU He OYIyT COOTHOCHUTBCS C MPEKHUMH, TO
y4deHbIe B CKOPOM BPEMEHH BOOOIIIE ITepecTaHyT IOHUMATh IPYT Ipyra.

IpuHIUN 10MOJHATEIbHOCTH. [IpUHIMI 1OMOTHUTETPHOCTH BO3HUK
B pe3yJabTaTe HOBBIX OTKPBITHH B (u3uke Takke Ha pyodexe XIX m XX
BEKOB, KOTJIa BBUICHHIIOCH, YTO HCCIIENOBATENb, U3ydasi OObEKT, BHOCUT B
HETo, B TOM 4YHUCIIE IOCPENCTBOM IIPUMEHSIEMOro Mpuoopa, OnpereieHHbIE
W3MEHEeHMs . JTOT NpHHOUI ObUT BrepBble cdopmymupoBan H. Bopowm:
BOCHPOM3BEACHHUE IIEITOCTHOCTHU SIBJIECHHS TpeOyeT MPUMEHEHUS B JO3HAHUH
B3aMMOHCKITIOYAIONINX «IOMOJIHUTENBHBIX» KIacCOB MOHATUH. B ¢usuke, B
YaCTHOCTH, 3TO 03HAYAJIO, YTO MOIYICHHE SKCIEPHUMEHTAIBHBIX TAHHBIX 00
OTHMX (PM3WIECKUX BEINYMHAX HEM3MEHHO CBSI3aHO C M3MEHEHHEM JaHHBIX
O JpYruxX BEJIWYMHAX, JONONHUTENBbHBIX K MEpPBBIM. TeM caMbIM, C
TIOMOIIBIO JIOMOTHUTEIBHOCTH YCTaHABINBAIACh SKBUBAJICHTHOCTh MEXIY
KJIaCCaMU MOHSTHH, ONUCHIBAIONIMMU IPOTHBOPEUYMBBIE CHTyallUd B
Pa3IMYHBIX Cepax MO3HAHUS.
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[IpUHIMO JOMOMHHUTENFHOCTH CYIIECTBEHHO TOBEPHYN BECh CTPOI
Hayku. Ecnmm kimaccumueckass Hayka (YHKIHOHHMpOBaNa Kak —IIENbHOE
o0pa3oBaHHe, OpPHCHTUPOBAHHOE HA TIONyYECHHE CHUCTEMBI 3HAHUI B
OKOHYATENFHOM M 3aBEpIICHHOM BHJEC; HAa OTHO3HAYHOE HCCICOBAHUE
COOBITHH; HWCKIIOYCHHE U3 KOHTEKCTa HAYKH BIMSHHUS JACSITCIbHOCTH
HCCIIEIOBATENsl M HCIOJBb3YEMbIX MM CPENCTB; HAa OIECHKY BXOJSAIICTO B
HaMMYHBIH (OHA HayKM 3HAHWS Kak aOCOMOTHO JOCTOBEPHOrO; TO C
MOSIBICHUEM MPUHIHIA JOMOJHUTEIFHOCTH CHTYAIIUSI H3MEHIIACh.

CpencrBa no3HaHust

B xome pa3BuTHS HayKH pa3padaThIBAIOTCS M COBEPIIEHCTBYIOTCS
Cpe/iCTBa TO3HAHUWS: MarepualbHble, MaTeMaTH4eCKHe, JIOTMYECKHE,
a3bIKOBBIE [4]. Bce cpencrBa mo3HaHMS — 3TO CHELHANBbHO CO37aBaeMble
cpencTBa. B 3TOM cMbicie MaTepHalNbHblE, MaTEMaTUYECKHE, JIOTHYECKHUE,
A3bIKOBBIE CPEACTBAa IIO3HAHMS 00JajaroT OOIIMM CBOWCTBOM: HX
KOHCTPYHPYIOT, CO3JAIOT, pa3padaThIBAlOT, OOOCHOBBIBAIOT ISl TEX WIIH
MHBIX TI03HABATEIIBHBIX LIENIEH.

MatepuanbHble cpeIcTBa IO3HAHMSI — 3TO, B IIEPBYIO O4YepEnb,
npuOOpHl AT HAaYYHBIX MCCIEIOBaHMH. B HMCTOpHE C BO3HHKHOBEHHEM
MaTepHaJbHBIX CPEACTB MO3HAHMS CBSA3aHO (POPMHUPOBAHUE IMIIMPHUUECKUX
METOJIOB UCCJIEIOBaHUS — HAONIOAECHNS, U3MEPEHHUs, SKCIIEPUMEHTa.

OTH cpelcTBa HENOCPEICTBEHHO HAIPaBJICHbI Ha W3y4aeMble OOBEKTHI,
UM TIPUHAUIEKUT TJIaBHAs POJIb B SMIMPHUYECKON INPOBEPKE THIOTE3 U
JPYrUX pEe3yJbTaTOB HAyYHOTO HCCIEAOBAHUS, B OTKPBITUM HOBBIX
00BeKTOB, (akToB. lcronb3oBaHHE MaTepHaNbHBIX CPEICTB MO3HAHHS B
HayKe BOOOIIEe — MHKPOCKONA, TEJIECKOIa, CHHXpO(pa30TpOHa, CITyTHHKOB
3emmu W T.O. OKa3pIBaeT TIIIyOOKOe BIUSIHWE Ha (HOpMHUpOBaHHE
MOHATUIHOTO ammapaTa HayK, Ha CHOCOOBI OIHMCaHHA H3Yy4aeMbIX
MIPEAMETOB, CHOCOOBI PACCYKACHUH M IMPEACTABICHUH, Ha HCIOJIb3yeMble
0000IIeHNS, HcaT3aIid U ApTYMEHTHI.

MatemaTH4ecKkHe CpeJcTBa NMO3HAHUSA. Pa3BUTHE MaTeMaTHYECKHX
CPE/ACTB TO3HAHUS OKa3blBae€T BCE OONbIee BIMSHWE HAa pa3BUTHE
COBPEMEHHOW HAayKH, OHU IIPOHMKAIOT W B TyMaHWTApHbIE, OOIIECTBECHHBIC
HayKH.

Marematuka, OyZydd HAyKOH O KOJMYECTBEHHBIX OTHOMICHUSIX U
MIPOCTPAHCTBEHHBIX (hOpMax, aOCTParMpoBaHHBIX OT HMX KOHKPETHOI'O
colepkaHus, paspaborasa W IpPUMEHHWJIa KOHKPETHBIE  CPEICTBA
OTBJIEYEHUS (POPMBI OT COZIEPKAHUS U c(HhOPMYIINpOBaja MpaBHiIa
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paccMoTpeHnst (opMBI KaK CaMOCTOSITEIBHOI'O OOBEKTa B BHIE YHCEIl,
MHOXKECTB U T.JI., YTO YIPOILAET, 00JIErYaeT 1 YCKOpSIET MPOIIeCcC MO3HAHMS,
MMO3BOJISICT TJy0)KEe BBIABUTH CBSI3b MEXIY OOBEKTaMH, OT KOTOPBIX
abctparupoBaHa ¢opMma, BBIWICHHTh HWCXOAHBIC TOJIOKEHHS, IOITYYUTh
TOYHOCTH M CTPOTOCTh CYXJIEHHWH. [IpuueM MaTeMaTHdecKHe CpelcTBa
TIO3BOJISIOT paccMmarpuBaTh HE TOJIBKO HETIOCPEJICTBEHHO
abCcTparupoBaHHbIE KOJWYECTBEHHBIE OTHOLICHUS M TPOCTPAHCTBEHHBIE
(OpPMBI, HO M JIOTUYECKH BO3MOXHBIE, T.€. TaKUE, KOTOpPHhIE BBIBOAAT IO
JIOTUYECKUM MpaBUIIaM U3 paHee U3BECTHBIX OTHOIICHUH U opM.

[lox BnMsHMEM MaTeMaTHYECKUX CPENCTB IO3HAHMS IpeTeprieBaeT
CyIIECTBEHHbIE W3MEHEHHs] TEOPETUUECKH ammapaT ONMUCATEIbHBIX HaYK.
MaremaTtiyeckue CpecTBa MO3BOJISIOT CUCTEMATU3UPOBATh AMITUPHYECKUE
JAaHHBIC, BBIABJIATH H d)OpMyﬂHpOBaTb KOJIMYECTBECHHBIC 3aBUCHUMOCTH U
3aKOHOMEPHOCTH. MareMaTHueCKue CpeJCTBa HCIONB3YIOTCS TaKkKe Kak
ocoObie  (OpMBI  HOCANM3AMK W aHAJIOTHH  (MaTeMaTHYecKoe
MoJeNnupoBaHue). B omucaTenbHBIX HayKax Ha CETOAHSANIHMN JIeHb ITIOKa
HaAUOOJIBIIYIO POJIb UIPAIOT CPEICTBA MATEMATHUECKOM CTATUCTHKH.

Jlornueckue cpeacTBa. B mo00M HaydHOM HCCIIEIOBAaHHHU YYCHOMY
MIPUXOAUTCS PeIIaTh JIOTHYECKUE 3a/1aUH:

— KaKUM JIOTHYECKUM  TpeOOBaHWSIM  JOJKHBI  YJIOBJIETBOPATH
paccyxIeHus, O3BOJIIIONINE J1e1aTh 00BEKTHBHO-UCTUHHBIE 3aKITIOUCHIS;
KakuM 00pa3oM KOHTPOJIMPOBATh XapaKTep ITHX pacCyKICHUi?

— KaKHUM JIOTUYECKUM TPeOOBaHMSM JODKHO YOBJIETBOPSTH OIMMCAHKUE
SMIIUPUIECKH HAOII0AEMBIX XapaKTEPUCTHUK?

— Kak JIOTHYECKH AaHAJM3UpPOBATh WCXOAHBIE CHCTEMBl HAYYHBIX
3HaHUH, KaK COTJIACOBBIBATH OJHU CHUCTEMBI 3HAHUH C JPYIrUMH CHCTEMAMH
3HAaHUH?

— KakuM o0pa3oM CTPOHTH HAYYHYIO TEOPHIO, MO3BOJIIIONIYIO JaBaTh
Hay4YHbIE OOBSCHEHHUE, IPEICKa3aHue U T.1.7

Hcnonp3oBaHHEe JIOTMYECKUX CpPEACTB B  MPOIECCE IMOCTPOCHHSA
pacCy)KIeHHH ¥ [IOKa3aTENbCTB IIO3BOJISIET MCCIENOBATENIO OTAEIATH
KOHTPOJIMPYEMBIE apTryMEHTHl OT WHTYUTUBHO WJIH HEKPUTHYECKU
MIPUHUMAEMBIX, JIOKHBIE OT UCTHHHBIX, ITYyTAHHUITY OT IPOTHUBOPEUHIA.

S3pikoBBIE cpencTBa. BaXHBIM S3BIKOBBIM CPEACTBOM ITO3HAHUS
SIBITIOTCSI TIPaBHJIa TIOCTPOCHUS OTIPEeNeHUI MOHATHH (neduannmii). Bo
BCAKOM HAyYHOM HCCIENOBAaHWM YYCHOMY MPHUXOIWTCS YTOYHATH
BBCJICHHBIC TIOHATHS W 3HAKH, YIIOTPEONSATh HOBBIC TIOHSATHS M 3HAKH.
OmnpeneneHnst BCerAa CBA3aHBI C SI3BIKOM KaK CPEICTBOM TIIO3HAHHSA U
BBIPAKCHUS 3HAHUA.
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[IpaBuita McnoNB30BaHUs SI3bIKA, TIPU TIOMOIIM KOTOPOT'O UCCIIEA0BATEND
CTPOUT CBOU PACCYXKAEHUS U JIOKA3aTeNbCTBA, (HOPMYIHPYET THIIOTE3BI,
TIOJTYYaeT BBIBOIBI H T.JI., SBISIOTCS UCXOAHBIM ITYHKTOM IMO3HABAaTENIbHBIX
JelcTBUi. 3HaHWE WX OKa3blBaeT OOJbIIOe BIMSHHE Ha 3(PPEKTHBHOCTH
WCIIONIb30BaHMS SI3BIKOBBIX CPEJICTB MO3HAHUS B HAYYHOM HCCIIEAOBaHUH.

MeTO}IBl HAYYHOI'0 MO3HAHUSA

MerTo/p1 HayYHOTO TIO3HAHUS 3/1€Ch MBI PACCMOTPUM B HECKOJIBKO OoJiee
LIMPOKOM KOHTEKCTE, 4Ye€M 0JTO OOBIYHO JeNaeTcsi B IOCOOMSX TIO0
METOAOJIOTUU U METOAaM HayYHBIX HCCHG}IOB&HHﬁ.

MCTOJIBI IMO3HAaHUA OIPCACTIAIOTCA KakK CHOCO6I)I MMOCTPOCHUA H
00OCHOBAaHMSI CHCTEM HAy4YHOTO TO3HAHHMS, a TaKKe KaK COBOKYITHOCTh
IIPUEMOB U OIIEPALMH MTOJy4YEHUSI HOBOI'O HAYYHOI'O 3HAHUSL.

OomeduaocopckuM METOIOM TMO3HAHHUS SIBISCTCS TUAICKTHKA —
peanbHast ~ JIOTMKAa  COJIEP)KATEIbHOTO  TBOPYECKOTO  MBIIUICHUS,
oTpaxaromias OObEKTHBHYIO JHAlleKTUKy CaMOil JIeHCTBUTEIBLHOCTH.
OcHOBOM AMaJEKTHUKM KaK METOJa HAy4yHOro IIO3HAHUS  SBISIETCS
BOCXOXKJICHHE OT aOCTpakTHOro k koHkperHomy ([erenb) — oT oOwMX H
OemHbIX coxepkaHMeM (OpM K pacwiIeHEHHBIM M Haubonee OoraTteiM
coJiepyKaHHUeM, K CHCTEME TOHATHUH, MO3BONAIOIMIMNX TIOCTUYb NIPEAMET B €ro
CYIIHOCTHBIX XapaKTepUCTHKaX. B nuanekTtuke Bce NMpoOiIeMbl HONYYaroT
HCTOPHYECKUN XapakTep, MCCIEJOBAaHUE pa3BUTUS OOBEKTa SBIIAETCA
cTparernueckod  miar¢popmoil  mo3HaHus.  HakoHem, — auanieKTHKa
OpPHUEHTHPYETCd B MO3HAHMM HA PACKPBITHE M CHOCOOBI pa3peIieHUs
MIPOTUBOPEUUIL.

B COBOKyIHOCTH METOIOB HAyJYHOTO TIIO3HAHHA BA)KHOE MECTO
MIPUHAUICKUT MeTOy aHAIN3a cucTeM 3HaHmii. Jro0as Hay4yHas cucrema
3HaHUH O00NaZaeT OIpPEIETIeHHON CaMOCTOATENBHOCTRIO MO0 OTHOIICHHIO K
OTpa’kaeMoH MpeaMeTHOHN obmacT. Bo-miepBrIX, 3HAaHUA B TaKUX CHCTEMAax
BBIPA)KAIOTCS TIPH ITOMOIIN SI3bIKA, CBOICTBA KOTOPOT'O OKA3bIBAIOT BIIMSHHE
Ha OTHOIIEHHWE CHCTEM 3HAHUM K M3ydaeMbIM OOBEKTaM — HaIllpuMep, €Ciu
KaKylo-mnO0O  JOCTaTOYHO  pa3BUTYI0  IIE€AATOTHUECKYI0  KOHIEMIHIO
TIEPEeBECTH HA, JOMYCTHM, aHTIMHCKAH, HEMEIKUH, (paHITy3CKUHA S3BIKA —
Oyzer nu OHa OJHO3HAYHO BOCIPHHATA W MOHSTAa B AHIIMH, ['epmannn n
Opanmmu? Bo-BTOPBIX, WCHONB30BaHUE S3bIKA KaK HOCHUTENS TOHATHHA B
TaKHX  CHUCTeMax MpeanonaraeT Ty WIA  HUHYKO  JOTHYECKYIO
CHCTEeMAaTH3alNI0 M JIOTHYECKH OPTraHW30BaHHOE YIIOTPEOJICHHE SI3BIKOBBIX
€IMHHI] JUTS BBIpAKEHUSI 3HAHWA. B-TpeTbux, HM OiHa cucTeMa 3HaHWH He
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HCUeprbIBaeT BCETO COAEpXaHWS H3ydaeMoro oObekTa. B Hel Bcernma
MOJTyYaeT OMHCaHWE W OOBSICHEHHE TOJIBKO OIpeE/elIeHHAs!, UCTOPHYECKU
KOHKpPETHAsI YaCTh TAKOT'O COAEPIKaHUs.

Cunme3 — dJeMeHTBl O0OBEKTa, PACWIEHEHHOI'O B IPOLIECCE aHAIN3a,
COE/IMHSIOT, MEXKIY HUMH YCTAaHABIIMBAIOT CBS3H, OOBEKT HCCIIEIOBAHUS
MO3HAETCsl Kak eauHoe uenoe. [lpumep: TIEpeXOn OT HCCIEOBAHUA
HaIpPsDKEHHO-1e()OPMUPOBAHHOTO  COCTOSIHUSL  OT/IENBHOTO  CTEPXKHS B
COTIPOTHBJIEHUH MAaTepHaJIOB K HCCIEJOBAHUIO CTEPXKHEBOM CHUCTEMBI B
CTPOUTENLHON MEXaHUKE.

Hnoykyus — ymo3akitoueHne OT (DakTOB K HEKOTOPOW THIIOTE3E.
WHnykuust OOBIMHO HAuyMHAETCS C aHajih3a M CpPaBHEHMs JaHHbBIX
HaOJIoIeHUH 1 dKCcriepuMeHTa. [1o Mepe HaKOIUIEHHsI 3TUX JIAHHBIX MOXKET
BBISABUTHCSL PETYISIpHAsE U MHOIOKPATHO IIOBTOpsieMas 3aKOHOMEPHOCTHL B
o0bekTe  uccnenoBaHus.  OTCYTCTBHME — HMCKIIOYEHHMH  TO3BOJISIET
NPENIONIOKUTh, YTO OOHAapyKEHHas 3aKOHOMEPHOCTh YHHMBEpCalbHa W
€CTECTBEHHO IPUBOJUT K HWHIYKTUBHOMY 0000IIeHHIO (THUIOTE3e):
3aKOHOMEPHOCTb BO BCEX CXO/HBIX YCIOBUSX OyIeT OMHAKOBOM.

Jledykyuss — BBIBOJ, CHENAaHHBIA MO MpaBWiaM Joruku. Hawamom
JEIYKTUBHBIX DPACCY)KICHUM SBJISIOTCS AKCHOMBI, THIIOTE3bl, KOHLIOM —
TeopeMbl. MHade roBops, HemyKuust — 3TO METOJ Iepexoja OT 0OImuX
MIPEACTABICHUH K YaCTHBIM.

WHnykuust 1 AedyKius IBa IPOTUBONONOKHBIX APYr APYry MeToza
Hay4HOro no3HaHus. OIHAKO OHM BCErJa HCIONB3YIOTCS COBMECTHO — OT
UHIYKTUBHOTO 00OOIIEHNUS K IeyKTHBHOMY BBIBOIY, K IPOBEPKE BHIBOAA
6onee rimydokomy 00606mieHu0. U Tak 10 06CKOHEYHOCTH.

Ananoeus — 3HaHNE 00 ONHUX MPEIMETaX WU SIBICHUSIX HOCTHIAeTCs Ha
OCHOBAaHMH HX CXOICTBa C JPYIUMH. 3HAHHE O KaKOM JHOO OOBEKTe
TIEPEHOCUTCS Ha APYTOi MEHee M3yIEeHHBIH OOBEKT, HO CXOIHBIA C TIEPBBIM
[0 CYIIECTBEHHBIM CBOWCTBaM. [lpumep: MeMOpaHHas aHAJIOTHS, C
TIOMOIIBI0 KOTOPOH pEIlIeHa Takasl JIOBOJIBHO CIOXHAS 3ajada KaK pacuer
IUTACTUHOK Ha MOMEPEYHBIH H3THO METOJJOM KOHEUHBIX Pa3HOCTEH.

Mooenuposanue — wu3ydaeMblii OOBEKT 3aMEHSETCS CIICIHAIBHO
CO3JJaHHBIM €T0 aHAJIOTOM (MOJEINBIO), UCCIEAOBAaHNE KOTOPOTO TO3BOJISET
OIIPEICTINTh WM YTOYHUTH XapaKTEPUCTHUKH oOpHuruHama. OCHOBOHM s
TIOCTPOEHUS MOAEIIEH CITY’KUT TEOPHsI TOA00HS.

Abcmpacuposanue — METOR HAyYHOTO TIO3HAHUS, 3aKITIOYAOIINICT B
MBICIICHHOM BBIICICHHN CYIIECTBEHHBIX CBOWCTB M CBS3€H Npenmera nim
SIBTICHUSI M OTBJICYEHUH OT JPYIHMX YaCTHBIX MX CBOWCTB W cBs3eil. Ilpu
abCTparupoBaHUM NMPOMCXOAUT OTAEIEHUE CYIIECTBEHHOTO OT CIIy4aiHOro,
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orOpachiBaHNE HECYIIECTBEHHBIX IPU3HAKOB, 3aTPYAHSIOMNX POBE/ICHHE
HCCIIEJOBAHMSI.

Konxpemuzayus — MeToq, TIO3BOJISIOIINIA BBIJIEIUTh CYIIECTBEHHBIC
CBSI3U, CBOWICTBA U OTHOLICHUSI IPEAMETOB WK siByieHni. OH TpeOyeT ydera
BCEX pEaJIbHBIX YCIOBHUH, B KOTOPBIX HAXOAMUTCS UCCIETYEMBI O0BEKT.

B mporecce nmo3HaHUSI MPOUCXOJUT BOCXOXKJICHHUE 3HAHHH 00 O0BEKTe
WCCIeOBaHUsI OT aOCTPaKTHOrO K KOHKPETHOMY, TIO3TOMY MOXHO
TOBOPHTb, YTO ITHU JIBA METO/Ia TIO3HAHUSI JOTIOIHSIOT JPYT Apyra.

ObvscHenue — ¢ €ro TOMOIIBIO COCTABISIETCS OOBEKTHBHAs OCHOBA
n3y4aeMoro siBjieHus! win nporecca. OHO MO3BOJISIET BBIBUHYTH THUIIOTE3Y
WJIN TIPEUIOKUTH TEOPHIO UCCIIEAYEMOr0 KJlacca SIBJICHUH WITH TIPOLIECCOB.

Dopmanuzayus — OTOOpakeHHe OOBEKTa WM SBJICHHUS B 3HAKOBOM
¢dopMe Kakoro-nuboO MCKYCCTBEHHOTO s3bIKa (MaTeMaTHKH, XUMHU U
Jpyrue), ¢ IOMOIIBI0 KOTOPOro MPOU3BOANUTCS (hOPMANEHOE HUCCIIEA0BAHNE
ux cBoricTB. OHa OCYIIECTBIISIETCS HA OCHOBE aOCTpaKLUK, MIeaIn3aluu 1
BBE€ACHUSI MHCKYCCTBEHHBIX CHUMBOJIHNYCCKUX 3HAKOB. HaI/I6onee SAPKUM
NPUMEPOM HCIIONb30BaHUA IAHHOIO METOJAa IO3HAHUS SABISIOTCSA TaKue
HayKH, KaK MaTeMaTHKa, TeOpeTHYeCKas MEXaHHKa, CONPOTUBIICHUE
MaTepuajoB M Tak Jajee, B KOTOPBIX BBIBOJ COAEPIKATENHHOTO
NPeIUIOKEHNS 3aMEHAETCS BBIBOAOM BBIpaXKarowieil ero Gpopmysbl.

Habnoodenue — METOA LieJIEHAIIPaBICHHOTO UCCIIE0BAHNS 00BEKTHBHOM
JeHCTBUTEIBHOCTH B TOM BHZE, B KAKOM OHA CYIIECTBYET B HPHUPOXE H
o0miecTBe M JOCTYIIHA HEMOCPEACTBEHHOMY BOCIPHSATHIO YEIOBEKOM.
HabGnronenue omimyaercs OT BOCIPHUATHSA TEM, YTO YEJIOBEK HAaOIIOIAeT To,
YTO UMEET [UIsl HETO TEOPETUYECKUI WM NPaKTUIeCKUid uarepec. [Ipu atom
OH OTOMpaeT TOJBKO CYIIECTBEHHBIE (DaKThl, XapaKTEPH3YIOIIHE OOBEKT
HCCIIEIOBAHMS, HA OCHOBE OIIPEICIICHHON I'MIIOTE3bl HIIH TEOPUH.

HaGnronenue OpIBaeT Ka4eCTBEHHBIM U KOJTHYECTBESHHBIM.

KauectBeHHOe — HaOIIOJEHHE, B NPOIECCe KOTOPOrO BBIABISIOTCA
KauyeCTBEHHbIE I3MEHEHHUS B 00BEKTE WU MPOLECCe.

KonmuecTBeHHOE — HaOIOIeHNE, B TpoLecce KOTOPOro (HKCHPYETCS
W3MEHEHHE KOJNMYECTBEHHBIX I1apaMeTpoB OOBEKTa WM Mpolecca, He
BBI3BIBAIOIIMX KAUECTBEHHBIC H3MECHEHHUSL.

Okcnepumenm — HCCIENIOBaHWE OOBEKTa TNPOMCXOAUT B TOYHO
YUYHUTHIBAEMBIX YCIIOBHSX, 33/1aBAEMBIX SKCIIEPHMEHTATOPOM, YTO MO3BOJISCT
CIIEIUTh 33 M3y9aeMBbIM OOBEKTOM W YIPABIATh WM. DKCIIEPUMEHT TaKkKe
MOXKET OBITh KaYEeCTBEHHBIM U KOJTHYECTBEHHBIM.

DKCIIEepUMEHT MO3BOJISACT:

— HUCKJIIOYHTH BJIMSHUE MOOOYHBIX (PAKTOPOB, YIPOLIAs HCCIETYeMBIi
00BEKT;
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— UW3yyaTh CBOWCTBAa SIBJCHHUIl, HE CYIICCTBYIOLUIMX B MpPUPOAC B
YHCTOM BHJIC;

—  CO371aBaTh HOBBIC HCKYCCTBEHHBIE OOBCKTHI;

— UW3y4yaThb CBOWCTBA TMpPEAMETOB B  KPUTHYECKAX  YCIOBHSIX
(paspyiienue, moTepst yCTOWIUBOCTH U T.]1.).

B menmom mporiecc MOATOTOBKH M TPOBEACHHS JKCIEPHUMEHTAIbHBIX
HCCITeIOBAaHUI MOYKHO MTPEICTABUTH B BUIIE CICIYIONIMX CTaIHiA:

—  BBIJIBI)KEHUS HAYYHOH THUITOTE3bI;

— BbIOOpa 00BEKTa WCCIEAOBAHUS, €ro UeId U TOCTaHOBKHU
KOHKPETHOH 3aj1a4u;

— TMOArOTOBKH MaTEePUATbHOI 0a3bl I BRITIOTHEHHUS SKCIICPUMEHTA;

- BbI60pa ONTUMAJIBHOT'O ITYTU IPOBEACHUS SKCIICPUMEHTA,

- Ha6H}0ﬂeHI/Iﬂ SIBJICHUU Ipu OCYIICCTBJICHUH OJSKCIEPUMCEHTA U HX
OITHCAHUS;

— aHanm3a v 0000IIEHHs TIOTYYSHHBIX PE3YJIbTATOB.

B xoHeuHoM urtore BbI60p TOT'0 UWJIN MHOI'O0 METOJa HAYYHOI'O IMO3HAHUA
IpH HPOBEICHHN KOHKPETHOTO HCCJICAOBAHUS OOYCIOBIICH CHELM(pHUKON
n3y4aeMoro o0beKTa.

MeTtonmosorus HAQYYHO-TCXHHYE€CKOI'0O TBOpYECTBA

Teopuecmeo — NeATENBLHOCTD, TOPOXKAAIOIIAS] HEUTO KAUECTBEHHO HOBOE
H OTJIMYAIOIIIEECS HETMOBTOPUMOCTEIO, OpPUTHHAIEHOCTHIO H
YHUKAJIBHOCTBI0. OHO MOXET HPOSIBISITHCS B JIO0OH cdepe HenoBedecKoi
JIESATEIIBHOCTH: TEXHUYECKOM, HAYYHOM, IPOU3BOICTBEHHOM U T. 1.

TBopueckoe MBINDICHHE HAYMHAETCS TOrga, KOIZa — CO3/1aeTcs
mpoOJeMHasi CHUTyalls, IMPEOIoNaraiomas TONCK PEIIeHHs B YCIOBIIX
HeonpeneneHHOCTH u neduimra undopmamuu. [Ipu 3TOM OCHOBHBIMU
3JIEMEHTaMH{ TBOPUYECTBA BHICTYIAIOT JIOTHKA M MHTYHIIUSL.

«IlocpencTBOM  JIOTHKH  JOKA3BIBAIOT, IIOCPEICTBOM  HHTYHITNH
n3o0peraroT», — ropopuit A. [lyarkape.

Humyuyusa —  CHOCOOHOCTH TIOCTHIKEHHS HWCTUHBI yTeM
HETOCPEICTBEHHOTO €€ YCMOTpEHHS 0e3 OOOCHOBaHHA C TIOMOIIBIO
JOKa3aTenbeTB. CUuTaeTcs, 4To MHTYHIHUS — 3TO PE3yIbTaT HAKOIUICHUS
3HAHUH, UTOT IJINTEIIHHOM ITOAT OTOBKH.

Jlocuka — Hayka 0 crocob0ax TOKa3aTeIbCTB W OIMPOBEPKEHUH, T.€. O
croco0ax pacCcy)KICHWH, KOTOpBIE OT WCTHHHBIX CYKICHHN-TIOCBIIOK
MPUBOJAT K UCTUHHBIM CYXACHUSIM-CIEACTBHSIM.
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[Mouck pemeHnst TBOpYECKOW 3aqadll y YUEHOTO 3adacTyio HAET Ha
MOZICO3HATENIFHOM ~ ypOBHE, MPUYEM HeoOs3aTeIbHO BO BpeMs  ee
HETOCPECTBEHHOI'0 aHain3a W o0mymbiBaHus. [lpum aTom caMm mporecc
00paboTkn HWH(pOpPMAIMK HCCIeIoBaTeNieM He Oco3Haercs. B co3HaHum
JIUIIb OTPAXKAETCs Pe3YJbTaT.

CrnenuduyeckuM akKTOM TBOPUYECKOT'O IPOIEcca CYMTACTCS O3apeHHe —
BHE3AITHOE OCO3HaHKE YEro-TO, BCIUIBIBIIETO W3 IIyOMH nozaco3Hanus. [Ipu
9TOM  CO3HAaHME YyXBAaThIBaeT JIMIIb TIJIABHBIE  OJIEMEHTHl  HJEH,
rapaHTHPYIOIIUE PElIeHHe UCCIIeAYEMOH 3aJaui.

HanbGonee BakHBIM IS TBOPYECKOTO MPOILECCa BHIOM MBIIUICHHS
SBISIETCS  8000padicenue  —  BUJA  TICUXHUYECKOH  JEATEIbHOCTH,
3aKITIOYAIOIIMICS B CO3JaHMM MBICICHHBIX IPEACTAaBICHUH, 00pa3oB H
CUTyallMid, HUKOIZA B LEJIOM HE BOCIPUHUMABIIMXCS YEIOBEKOM B
JEUCTBUTEIBHOCTH. Pa3inyaroT Tpu clenyroInX THIIa BOOOPasKEHNUS:

— J102uveckoe BOOOpa)keHHE BBHIBOAUT Oy/AyIee U3 HACTOSILIETO TyTEM
JIOTUYECKUX PaCCYKICHUM;

— Kpumuyeckoe  BOOOpDaXGHHE  BBIICNSET  TaKUE  NPUYMHBI
HECOBEPILICHCTBA  CHCTEMBI, KOTOpBIE HYXKJAIOTCSI B  HM3MEHEHUH,
YCOBEPLICHCTBOBAHUM;

— meopueckoe BOOOPAKEHUE POJKAAET MPUHIUIINAIBEHO HOBBIE UJECU U
MIPE/ICTABICHUS, ONUPAIOIIUECsS Ha 3JIEMEHTbl NEHCTBUTENBHOCTH, HO HE
HMEIOIIHE IT0Ka IIPO0OPa30B B peatbHOM MUpE.

[lpy BBHIMONHEHWH HAYYHOI'O MCCIEOOBAHUS OT YYEHOro Tpebyercs
YMEHHE JOKa3aTb CBOM CYXICHHUS U ONPOBEPTHYTH (ecau Heo0XOauMo)
JOBOJBI OINIMOHEHTOB. PemmTh NOJOOHYI0 3amady MOXKHO C IIOMOLIBIO
apryMeHTHPOBAHUSL.

Apaymenmuposanue — JOTHYECKHUI TIpOLIECC pacCyXIEHHWH, IpH
KOTOPOM OOOCHOBBIBAETCS HCTHHHOCTh CY)KICHHS C IOMOIIBIO APYrux
CYXJIEHUH (apryMEHTOB).

K aprymentam, 4ToOBI OHM OBUIM YyOCIWUTENBHBI, TPEIBSBISIOTCS
Clenyrole TpeOOBaHuU:

— B Ka4yecTBE apryMEHTOB MOT'YT BBICTYNATh JINIIb TAKHE TTOJIOKECHNS,
HCTUHHOCTH KOTOPBIX OBLIA paHee T0Ka3aHa WM OHM BOOOIIIE HE BHI3BIBAIOT
HH Y KOTO COMHEHUST;

— apTryMEHTHl JOJDKHBI OBITh IOKa3aHbl HE3aBUCUMO OT CYXICHUS,
HNCTUHHOCTh KOTOPOTO HaJ0 apryMEHTHPOBAaTh; apryMEHTHI JIOJDKHBI OBITh
HETIPOTHBOPEYMBHI; APTYMEHTHI JOKHBI OBITH IOCTATOYHBI.
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I'1asa 3. OPTAHU3AIIAA HAYUHBIX UCCJIEJJOBAHUI

Bb100op HanpaBIeHUs: HAYYHOT0 HCCIE0OBAHMSA

Hay4ynoe uccrnenoBaHue — LieJ€HANPaBIEHHOE IO3HAHME, PE3YIbTaThl
KOTOPOTO BBICTYIIAIOT B BHJIC CUCTEMbI TIOHATHI{, 3aKOHOB U TCOPHH.

Ilenp HaydyHOrO WHCCIEIOBaHUA — BCECTOPOHHEE M JIOCTOBEPHOE
u3yueHue OOBEKTa, MpPOIECCa WM SBICHHUS, MX CTPYKTYpbI, CBs3ei U
OTHOIICHUI Ha OCHOBE pa3pabOTaHHBIX B HayKe HAYYHBIX MPHHIIMIOB H
METOZIOB TO3HAHWS, a TaKXKe MONy4YCHHE U BHENPEHHE B MPAKTHKY
THOJIE3HBIX IS YeJIOBEKa Pe3y/IbTaToB.

B KaXI0OM HAaYYHOM HCCICAOBAHUU BBIACIISACTCA 00BEKT H npeamMeT
uccinenoBanuss. OOBEKT WCCIENOBaHHS — TPOLECC WIH  SBICHHE,
HOpOXK/atoliee MPOOIEMHYIO CHUTYallMI0 ¥ H30paHHOE IS M3y4deHUs.
HpellMeT HCCIICA0OBAaHUA — BCE€ TO, YTO HAXOAUTCA B TI'paHULIaX O6’beKTa
HCCIICIOBaHNUS B OIPEJEIEHHOM acleKTe pacCMOTPEHHUSI.

Hayunble uccrnenoBaHus MOXKHO KIacCH(GHULIUPOBAThH Ha CIELYIOIIUe
ocHOBHbIe  Buabl  (puc. 3.1):  dyHOaMeHTanbHble, NPHUKIAJAHBIC
HCCIIeJOBAaHMs M Pa3pabOTKH.

HaquLIe HUCCIICA0BaHUA |

dyHIaMeHTalIbHbIE TIpuknagaeie
Y P Pazpabotku
Hay4HbIE UCCIIEIOBAHUS | |HAYYHBIE UCCIIENOBAHMS
OmnbITHO-
ITouckoBbie ITouckoBrie
KOHCTPYKTOPCKHE

Puc. 3.1. Knaccudukariys HaydHbIX HCCIICOBAHUIA

@DyHIaMeHTaNbHbIE HAyIHBIE MCCIIEAOBAHUS HAIPABICHBI HA OTKPBHITHE
1 W3YYCHHE HOBBIX SBICHHH M 3aKOHOB IPUPOIBI, Ha CO3/aHHE HOBBIX
MIPUHIOMIIOB ¥ METO/OB KCCIECIOBAHHMA C IETbI0 PACHIMPEeHHs HAaydHOTO
3HAHMA OOIIECTBA U YCTAHOBIICHHS MX NMPAKTUUECKOH PUTOTHOCTH.

@dyHIaMeHTaIbHBIE NCCIIEJOBAHMS SBIISIOTCS 0a301 TSI PUKIIATHBIX.

[IpuknagHele HAyYHBIE MCCIEIOBAHMUS HANIPABJICHBI HA ITOUCK CIIOCOOO0B
HCTOJB30BaHUsI 3aKOHOB IIPUPOJBI, HA CO31aHUE HOBBIX U
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COBEPIICHCTBOBAHUE CYIIECTBYIOIIMX CPEICTB M CIIOCOOOB YEIOBEUESCKOM
JeATenbHOCTH. B CBOIWO  odepenb, MPHUKIAAHBIC  HCCICAOBAHHS
MOMIPA3/ICNSAIOTC HAa MOWUCKOBBIC, HAYYHO-HCCIIENOBATENbCKIE U OIBITHO-
KOHCTPYKTOPCKHE.

IlorckoBbIe — YCTAHABIMBAIOTCS (DAKTOPBI, BIHMSIONINE HA OOBEKT,
OTBICKUBAIOTCS ITyTH CO3JIaHUS HOBBIX TEXHOJOTHH U TEXHUKH.

HayuHo-uccnenoBarensckie —  CO3JAIOTCS  HOBBIE  TEXHOJOTHUHU,
OITBITHBIE YCTAHOBKH, IPUOOPBHI.
OnBITHO-KOHCTPYKTOPCKUE - OCYIIECTBIISIETCS nonoop

KOHCTPYKTHBHBIX XapaKTEPHCTHK, COCTABJISIONIMX JIOTMYECKYI0 OCHOBY
co3/1aBaeMoi KOHCTPYKIIMH, MalInHbI, TpHOopa.

B pesymbrare mnpoBeneHust (YHIAMEHTAJIBHBIX M NPHKIAJHBIX
UCCIIEZIOBAaHNI HAKaIUIMBAeTCsl HOBas HAay4HO-TEXHHYecKas HH(popMarus,
npeoOpa3oBaHue KOTOpod B (opMy, NPUTOAHYIO JUIsi OCBOSHHS B
NPOMBINIICHHOCTH ¥ CTPOUTEIBCTBE, MPUBOAMT K paspaborke. Paspaborka
HaIpaBJieHa Ha CO3J]aHWE HOBOW MIJIM COBEPILICHCTBOBAHUE CYIIECTBYIOLIEH
TEXHUKHU, MATEPUAJIOB, KOHCTPYKLMI U TeXHOJMOrui. Ee KOHEeUHOH LeNblo
SIBIISIETCS.  MOATOTOBKA  PE3y/lbTaTOB IPUKIAIHBIX HCCIEJOBAaHMM K
BHEJIPEHUIO.

B 3aBucuMocTH OT HCTOYHHMKOB (PUHAHCHPOBAHUS HAydHbIC PabOTHI
MIOAPa3ACIAIOTCSL:

Ha  rocOIO/pKeTHBle  —  (HHAHCHPOBaHME W3  CPEICTB
rOCYIapCTBEHHOr0 OIOJIKETA;
— XO3[0rOBOpHBIE — (PUHAHCHPOBAHHE W3 CPEICTB OpraHHU3alUi-
3aKa3YMKOB Ha OCHOBE XO3sIHCTBEHHBIX JOTOBOPOB;
— HepUHAHCHpyeMble —  BBIIONHSAIOTCS 10  JOrOBOpaM O

COTPYIHHUYECTBE U 110 JTUIHONH MHUIMATHBE.

Kaxnyto HAay4HO-HCCIIEI0BATENbCKYIO pabory  OTHOCAT K
OIIPEZITIEHHOMY HaydHOMY HAIpPaBJICHUIO, BKIIIOYAIOMIEMY B ce0s HayKy
WIN KOMIUIEKC HayK, B O0OJIaCTH KOTOPBIX BEOYTCS HCCICIOBAHUS.
Paznnyaror TeXHHYECKOe, MaTeMAaTHIECKOE, ONOIOTHIECcKOe, HCTOPUIECKOE
W JIpyrH€ HaIlpaBJCHHUS WCCIENOBAHUH, KOTOpBIE, B CBOIO OYEperb,
JIOITyCKAaroT Oosiee MEJKYIo AeTanu3anuio. CTpOuTebHbIE HAYKH OTHOCSITCS
K TEXHHYECKOMY HAIPaBJICHHUIO UCCIEAOBaHNH, XOTSI CPEM HUX NMEIOTCS U
TaKMe OTpPacid, KOTOpPbIE MOTYT OBITh OTHECEHB K  (H3HKO-
MaTeMaTU4eCKOMY HANpaBICHHWIO: CTPOWTENbHAS MEXaHWKa, TEOpHs
YIPYTOCTH W ITACTUIHOCTH.

OmHrM ¥3 Ba@KHBIX OTAllOB HAYYHOTO HCCIENOBAHMS  SIBISIETCS
MIOCTaHOBKA IPOOIIEMBI.
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[IpoGiiema — kpymHOE 0000IIEHHOE MHOXXECTBO C(HOPMYIUPOBAHHBIX
HayYHBIX  BONPOCOB, KOTOpBIE  OXBAaThIBAIOT  00JacTb  Oymymmx
HCCIIeI0BaHUH.

Paznuyaror ciemyromnie BUIBI TPOOIEM:

— HCCIIeOBATENbCKAsl — KOMIUIEKC POJCTBEHHBIX TEM HCCIIEJIOBAHUS B
rpaHMIax OJHON HAyYHOW AMCIMIUTUHEI X B OIHOM 00JIacTH NPUMEHEHNS;

— KOMIUIEKCHasl Hay4Has — B3aMMOCBS3b Hay4HO-HCCIIEOBATEIbCKUX
TEM U3 paA3NIMYHBIX OOJIacTel HayKH, HalpaBlICHHbIX Ha pelIeHHe
Ba)KHEHIIIMX HAPOJHOXO3IHCTBEHHBIX 3a/1a4;

— Hay4yHasi — COBOKYIHOCTh TE€M, OXBAaTBIBAIOIIMX BCIO HJIM YacTb
Hay4HO-MCCIIE/I0BATENILCKON padOThI; MPEAIosaraeT peneHne KOHKPETHON
TEOPETHYECKOM WJIM ONBITHOW 3aJa4yM, HANpaBICHHOH Ha oOOecreueHHe
JalTbHEHMIIer0 HaYYHOr0 WIIM TEXHUYECKOro NMporpecca B IaHHOM OTPaCIIH.

[lpobnema BO3HUKAaeT Torna, KOIJAa IPAaKTUUECKas JesTelIbHOCTh
BCTpEYaeT 3aTpyAHEHHs B pealu3alMi ONpEACNeHHbIX Leneil. B
3aBHCHMOCTH OT MaciuiTaba 3TUX Ieneil oHa MOXKeT ObITh TJI00aNTbHON
(mpobnema oOXpaHbl TPHPOABI), HALMOHAIBHOW (mpobiieMa obOecredeHHs!
HaceleHHs Hamliell CTpaHbl OJIarOYCTPOCHHBIM KHJIBEM), OTpacieBOn
(mpobiieMa Hay4HOTO M TEXHHUYECKOro OOECIEUYCHUs] CTPOMTENBHBIX padoT
10 YCTPOMCTBY KPOBEJb 3JaHUN U COOPY>KEHU) U T.1.

Kpome srtoro mpo0iembl MOryT OBbITH OOLIME — HalpaBieHbl Ha
yIOBIIETBOPEHHE TOTPEOHOCTEH BCEro 4YelnOoBEYECKOro coolIiecTBa B
Macmtabe Halled IUIaHEeTHl, OTAENBHO B3ATOM CTpaHBl, PErHOHA; U
crenupUIecKue — XapakTepHbl U1 OINpPEASNCHHBIX MPOU3BOACTB B
Pa3IUYHBIX OTPACIIAX HAPOAHOTO XO3AHCTBA.

IlocTanoBka Hay‘lHO-TeXHl/l‘leCKOﬁ l'lpOﬁ.]'leMbl

Oransl HAyIHO-UCCIEI0BATENbCKON paOOTHI.

Bei6op HampaBneHus, HpOOJIEMBI, TEMBI HAyYHOI'O HCCIEAOBAHUS WU
MIOCTaHOBKA HAYYHBIX BONPOCOB SABJIAETCS YPE3BbIYAIIHO BAXKHOM 3a1aueil.

[IpropuTeTHBIe HampaBieHNS HAYYHBIX HCCIIEIOBAHUM, KakK IPaBHIIO,
(OpMyIHPYIOTCS B AWPEKTHBHBIX FOCYAAPCTBEHHBIX JOKYMEHTaX, a TaKkKe
B JIOKyMEHTax OTpacieBbIX MHHHCTEPCTB M BeNOMCTB. IlpucTymas x
ITOCTAaHOBKE HAYIHO-TEXHUIECKON MPOOIEMBI B KaKOW-JIMOO ONpeIeIeHHOM
o0macT 3HAHWH WM OTpPacid HAPOAHOTO XO3SHCTBA, HEOOXOIMMO
MIPOBECTH TIYOOKMH aHalM3 COCTOSHHA Bompoca. [l 3Toro m3ydaercs
TIPEAIIECTBYIOIINH OITBIT, YTO, IPH YCIOBUH JOOPOCOBECTHOTO MOAXOA CO



32

CTOpOHBI ~ HICCIIEZIOBATENIs, HECOMHEHHO, BeIeT K MPHOOPETECHHIO
COOTBETCTBYIOIIMX 3HAHUH B CMEXHBIX 00JACTAX HAYKU M TEXHUKH.

[Tpu BBIOOpPE MPOOJIEMBI M TEMBI Hay4HOT'O HCCIENOBaHMS BHa4alle Ha
OCHOBE NPOTHUBOPEUUI MCCIIEAYEMOro HampaBieHus (GOpMyIHpyeTcss cama
npobJyiemMa, ¥ ONpENeNsIoTCs B OOIIUX YepTax OXKHIaeMble Pe3yJbTaThl, a
3aTeM pa3padaThIBaeTCsl CTPYKTypa MpPOOJIEMBbI, BBIJCIAIOTCS TEMBI,
BOIPOCHI, YCTAHABJIMBAETCS X aKTyaJIbHOCTb. J|aHHBIN ATal MIaHUPOBAHUS
HeceT B ce0Oe OIpe/eNieHHble CIIOKHOCTU: €CIM HaydHBIH pPaOOTHHK
HEIOCTaTOYHO HWH(POPMHUPOBAH, TO TpodJieMa MOXET OBITh BBIOpaHa
JNOXHOW Wi MHHMOH. [losToMy TIpM [UIAaHUPOBAHWM  HAYYHOTO
uccienoBaHusl OOJNBUIYIO POJIb MPHOOPETAIOT JHUCKYCCHH, OOCYXICHUS
npoOJieM U TeM, X KPUTHKA.

AHanu3 HaydyHOW W TEXHHUYECKOH HH(OpPMAllMM B paccMaTpUBaeMOMN
obylacTi  3HaHMH To3BOJsieT  C(OPMYJIUpPOBATh pPabOUyl THIOTE3Y,
HaMETUTb METO/blI PCHICHUA l'lpO6J'IeMI)I, BBLJACIIUTh 3aa4ud W OCHOBHBIC
9Tarbl uccieaoBanus. Takoil aHann3 No3BoisieT chOpMYITUPOBATH paboUyIO
THIOTE3y, HAMETHTb METOIbl PEILICHHS NPOOJIEeMBl, BBIACIUTH 3aJa4d U
OCHOBHBIE  dTambl  wucciepoBaHuss. OH  JODKeH — 3aBepIIATHCS
(dopMyTpOBaHUEM LIEMU U OOBEKTA HCCIEAOBAHMS, HAYYHOH HOBH3HBI M
NPaKTUYECKOW IIEHHOCTH pe3yabTaTOB PEIICHUS Hay4YHO-TEXHHYECKOH
po0JIeMbl, BO3MOXKHOCTH ¥ 3((PEKTUBHOCTH MX BHEIPEHHS B IPAKTHUKY.

Llenpl0  TEOpPETHYECKMX  HCCIENOBAHHMH  SBISETCS HM3y4eHHE W
obocHOBaHME (DU3UYECKOM CYIIHOCTH OOBEKTa WM SIBJICHHS, CO3JIaHUS
a0CTpaKTHOW MaTeMaTHYEeCKONW MOJEJH, OMUCHIBAIOIIECH HMX IOBEICHHE B
OIpeNIeNICHHBIX YCIOBHAX, IpelcKa3aHWe M aHAIU3 IpeIBapUTEIbHBIX
PpEe3yIbTATOB.

Ecmm B pamkax pa3paboTku TeMBl HEOOXOIWMO IPOBEIECHUE
9KCIIEPHUMEHTAJBHBIX HCCIIEOBaHUH, TO (OPMYIHPYIOTCS HUX 3aladH,
BBIOMpAETCS METOAWKA, NPHOOPHl M CPEICTBA H3MEPEHHS, COCTaBIISETCS
mporpaMma  dKCIepUMeHTa B Buiae pabodero IDIaHa, B KOTOPOM
YKa3bIBalOTCS 00beM paboT, METO/BI, TEXHUKA W CPOKH BBIITOJTHEHHSI.

Ilocne  3aBepuIeHHMS  TEOPETHYECKMX M OKCIEPUMEHTAJBHBIX
WCCIICIOBAaHUI TPOBOAWTCS OOIIMKA aHaiM3 IIOJYYSHHBIX pE3YJbTaToB,
OCYUIECTBIIIETCS HX COINOCTABJIECHUE C BBIABUHYTOM rumnore3oi. Ecnu
MEXIy HHMH HMEIOTCS CYLISCTBEHHBIE PACXOXKICHHUS, TO YTOUHSIOTCS
TEOpETHYECKUEe  MOIENH ¥, TpH  HEOOXOIUMOCTH,  MPOBOIATCS
JIOTIOJIHUTEINIBHEIE JKCIIEPUMEHTH. 3aTteM (OPMYIHPYIOTCS HaydHbIE H
MPaKTHYECKUE BBIBOJBL

PesynmpTaThl HcCIENOBaHMA MO TeMe O(QOPMISIOTCS B HAydHO-
TEXHUYECKUI OTYeT.
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Ilocne  3aBepmieHHMS  TEOPETUYECKMX U SKCIHEPUMEHTAIBHBIX
WCCIIEJOBAaHUH HACTyNaeT BaXHBIM 3Talml B pa3pelieHHH MpoOiIeMbl —
BHEJPEHHE pPE3yNIbTaTOB pPabOThl B MPOM3BOJICTBO M OIPEIEICHHE HX
JEHCTBUTEIBHON AIKOHOMHYECKOH (P PEeKTHBHOCTH.

Pa3zpaborka paGoyeii runore3sl

'nore3a — Hay4HOE TpeNIONOXKEHNE, BBIIBUraeMoe Uil OObSICHEHUS
KaKUX-JINOO SIBIICHHH.

st cocraBienus pabouei THoTe3bl HEOOXOIMMO TINATEINBHO M3Y4UTh
OTCYCCTBCHHBIC U 3apy6e>KH1>Ie JIMTEPATYPHBIC UCTOYHHUKH, a TAKKE OTYETHI
(6] MPOBEACHHBIX AHAJIOMYHBIX HCCIICA0BAaHUAX. Bes TNOJIy4CHHas
UH(OPMALIUsI aHAJTM3UPYETCS C NEIbI0 BBISCHEHUsI, YTO yXK€ JOCTUTHYTO U
pa3paboTaHo, Kakue €Ile OCTAlUCh HESCHOCTH, TIPOTUBOPEUUS H
HEJJOPa0OTKH.

OO000IMB BCe HMEIOLIMECS] MaTepHajbl, OTHOCSIIMECS K OOBEKTY
HCCIIEIOBAHMS,  BbIOBHraerca  pabodas  Tumore3a, B  KOTOPOH
YCTaHABIMBAIOTCS OCHOBHBIC (DAKTOPBI, BO3ACHCTBYIOIIME Ha OOBEKT
uccienoBanus (dem Oosplre, TeM ay4ine). Ha ocHoBaHmm 3TOro nemaercs
NPEIOI0KUTENIBHOE O0BSICHEHHE BCEro IPOLecca Pa3BUTHS SBJICHUSL.

Pabouas runoTe3a K0KHA OBITH JJOTMYECKH MPOCTOM M BO BCEX ACTANSX
npoBepsieMa JKCIIEpUMEHTaIbHO. Ee (GopMynnpoBKH IOMKHBI OBITH Kak
MOXHO KPaTKMMH M SICHBIMH W COIEpXaTh CTPOrue, OOLICHIPUHATHIE B
JaHHOW OTPACIIM HAYKH TEPMHHBI U IOHATHUSL.

PabGouas rumore3a MOXeT OBITh M3JIOXKEHa CIIOBECHO U JIOIOJHEHA
rpaduueckumMu  u300pakeHHsAMH. YacTo OHA NPENCTaBIIETCS B BHUIE
MaTeMaTUYECKOH MOJIENH.

Marematndeckast MoeNb pabodei TUITOTEe3bI IOJKHA OBITH JOCTATOYHO

MPOCTOM M AOIYCKATh BO3MOXKHOCTD M3MEHEHHUS CTPYKTYPHI (GopMyI 1
TPaHUYHBIX YCIIOBUH B COOTBETCTBUH C PE3YJIbTATAMH OIBITA. B HEKOTOPBIX
CITydasix ee Ielecoo0pa3Ho JONOTHATH TpaduKaMu, TaOIHIaMi U CXEMaMH.

MaremaTuueckasi MOJENb TaKXKe MOXKET OBITh MpelcTaBleHa CHCTEMOM
I QepeHInaNbHBIX ypaBHCHHH.

CoznaHHash MareMaTuyeckas MOJenb padodell THUITOTE3Bl MOJICIKHUT
JIOTMYeCKOi MmpoBepke. Ecii BBIABICHBI KaKHe-THO0 HECOOTBETCTBHS, TO B
NPUHATYIO MOJIENIb BHOCATCS TIOTIPAaBKH.

Takum oOpa3om, HaydHOE HCCIIEOBaHME YCIOBHO MOXKHO pa3OWTh Ha
CIJIE/TYIOIIME ATATIBI:

1. Ompenenenue nemnei uccieaOBaHuUs.
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8.
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YcraHoBIIeHHE 00BEKTa UCCICIOBAHUS.

Wzydenue n3BecTHOro 00 00BEKTE.

ITocTaHoBKa MPOOIEMBEL.

Ormpenienenue IpeaMeTa HCCIIeIOBaHHs.

BbIIBH)XEHUE THIIOTE3BI.

IMocTpoeHue mIaHa UCCIEAOBAHNSL.

OcyIecTBICHIEe HAMEUESHHOT'O [UIaHa, KOPPEKTUPYEMOTO 110 XOAY

HucCiI€a0BaHus.

9.

IIpoBepka runoressl.

10. Omnpenenenyie 3HaUeHHsT HARAESHHOT'O PEILICHUS TIPOOIEMBI JJIs
MIOHUMaHUSI 00BEKTa B LIEJIOM.
11. Onpenenenuie cepbl MPUMEHEHHs HAJEGHHOTO PEIICHHS.
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I'1aBa 4. OGPABOTKA HAYUHOW HH®OPMAIIMN

Hayunble noxkymeHThI 1 n3ganus. [leppuynas u BTopuyHas
uHpopmManus

Hayunvuii dokymenm — MaTepHambHBIN OOBEKT, COMEpPXKAIIUN HaydHO-
TEXHHYECKYIO HH(OpMAIMIO U NpeIHa3HAYCHHBIH IS €€ XpaHEeHHS.

B 3aBucumoctn ot crocoba mnpezacraBieHnss HHGOPMAIMK Pa3IHYaroT
JOKYMEHTBI: TEKCTOBbIE (KHUTH, J>KypHasbl), Tpaduueckue (YepTexH,
CXEMBI, JuarpamMMbl), ayJHOBH3yallbHble (3BYKO3aIMCH, KHHO- M BHJEO-
(GUIBMBI), MalIMHOYMTaEMbIe (HampHMep, oOpasyromue 0a3y JaHHBIX Ha
MukpogoroHocutensix). Kpome toro, HaydHas nH(poOpMalys MOXET ObITh
NIEPBUYHOM U BTOpUYHOIA [8].

Ilepsuunass vHGOpPMaNMs COAEPIKHUT HEMOCPEICTBEHHBIE PE3YJIbTATHI
HAayYYHBIX HCCIIEJIOBAHMI M DPa3pabOTOK, HOBBIE HAYYHBIC CBEICHUS MIIH
HOBOC€ BHUJICHBC N3BCCTHBIX H)]eﬁ.

Bmopuunas wadopManus CONEPKHUT Pe3yNbTaThl AHATUTHYECKOH H
JIOTMYECKOH  IepepaOdOoTKM  OAHOTO WM  HECKOJBKUX  NEPBHYHBIX
JIOKYMEHTOB.

IepBrunas HayyHas uHpOpManus (TaK k€ KaK U BTOPHYHAS) ASIHTCA
Ha ONYOJHMKOBaHHYIO (KHHMIH, XYpHajbl, YUeOHUKH) U HEMyOIUKYeMYIO
(muccepTanuy, HaydHbIE IEPEBO/IBI, KOHCTPYKTOPCKAs JIOKYMEHTAIHs).

B kadectBe mnepBUYHONW HaydyHOW HWH(OPMAIMUM MOXHO MPUBECTH
CJIeAyIOLIEe JOKYMEHTHI:

— KHHMTa — HEMepHUOANYECKOe TeKCTOBOE M3JaHHe 00beMOM CBEIIIE 48
CTpaHULI;

— Opourropa — HENEPHOINIECKOE TEKCTOBOE U3JaHNUE 0OHEMOM CBBIIIIE
4, Ho He Oonee 48 cTpanu;

— MoHorpadusi — COIEpPKUT BCECTOPOHHEE HCCIIEAOBAaHHE OJHUM HIIH
HECKOJIbKUMH aBTOPaMH OAHOMN MPOOIEMBI WIIN TEMBI;

— ydeOHBIE W3JaHUS — HENEPHOAMYECKOE W3JIaHME, COAEpIKallee
CHCTEMAaTH3MPOBaHHBIE CBEIECHHWS HAYYHOTO M MPHUKIAJAHOIO XapakTepa,
M3JI0KEHHBIE B (popme, ynoOHOI IS MPEnogaBaHusl M H3yUCHNS;

—  Ta3eThl, XKypHaJbl, COOPHUKH HAYIHBIX TPYJOB BY30B, HHCTHUTYTOB —
TIEPUOANYECKUE M3/IaHMs, BBIXOAAIINE Yepe3 ONpeNeeHHBIH IMPOMEXYTOK
BpPEMEHH;

— CTaHAapThl, MHCTPYKIMM M APYTHE — HOPMATHBHO-TEXHHYECKAS
JOKYMEHTAllWs, pPEriJaMeHTHUPYIOIas HaydHO-TEXHUYECKHIl YpPOBEHb W
Ka4eCTBO BBIITYCKaeMO NMPOTyKINH;



36

— TMAareHTHas  JOKYMEHTalus —  COBOKYIHOCTb  JIOKYMEHTOB,
COZIEPIKAIUX CBENCHUsI 00 OTKPBITHSIX, W300PETCHHUSIX M APYTHX BHAAX
MPOMBIIUICHHOH COOCTBEHHOCTH, a TaKKe CBEICHHS 00 MX OXpaHe MpaB
n3o0peraTerneii.

B kadecTBe BTOPUYHOM HAYYHOH HH(POPMALMHA MOXHO MNPHBECTH
CIIEYIOIIHE TOKYMEHTHI:

— COpaBOYHBIE H3JAHUS — CONEPKAT PE3yNbTATHl TEOPETHYCCKHX
00001IIeHNH, pa3NTUYHbIe BENUYMHBI W WX 3HAYCHHUS, MAaTepHAIbI
MPOU3BOJICTBEHHOI0 XapakTepa (CIpaBOYHUKH, CIIOBAPH);

— o030pHBIC  W3MaHUS  —  COACPKHUT  KOHICHTPHPOBAHHYIO
uHbOpMAIIMIO, TMONYYCHHYIO B pe3ylbTaTe OTOOpa, CHCTEMAaTH3alUHd |
JIOTUYECKOro  00oOIIeHHs  CBENCHUH W3  OOJBIIOrO  KOJNWYECTBa
MIEPBOMCTOYHUKOB TI0 OTPE/CTICHHONW TeMe 3a OINPE/ICTCHHBIA MPOMEKYTOK
BpeMeHH (aHalMTHuecKue, pedepaTuBHble, OHOIUOrpaduueckie o030phl);

— pebepaTHBHbIC HW3MAHUSI — COAEPXKAT COKPAIICHHOE H3IOKEHHE
NEPBUYHOr0 JAOKYMEHTa WU €ro 4actu € OCHOBHBIMHU q)aKTI/I‘{eCKI/IMI/I
CBEACHUAMH ¥ BbIBOZaMH (pedepaTHBHBIC KypHAJbl, pedepaTHBHbIC
cOOpHHKN);

— Oubnuorpaduyeckue wu3IaHus — coiepkar Oubnuorpaduyeckoe
ONMCAHKE BBIMICAIINX U3AAHUM.

B KkauecTBe BTOPUYHBIX HEMYOJMKYeMBIX IOKYMEHTOB MOXKHO
NPHUBECTH: PETHCTPALMOHHBIC KAapThI, YYETHbIC KAapTOUYKU IHCCEPTALUil U
T.0.

BubanoreyHo-oudanorpapuyeckas Kiaccupuranus
JIOKYMEHTaJIbHOH (pOpMBbI

TpaauIOHHBIM CPEICTBOM YIOPSIOYCHUS JTOKYMEHTAIbHBIX (DOHIOB

SIBIITIOTCS O6ubMoTeaHO-ONbIIOrpadaecKie KITaccu(pUKaLnH.
Hambomnpmree pacmpocTpaHeHne mnomxydmia YHHBepcaidbHas [lecaruaHas
Knaccupukarms (YIK), pa3paboraHHas MexxayHapoTHBIM

oubnmorpaduaeckuM HHCTUTYTOM B 1895-1905 TT. Ha OCHOBE
«ecsaruanoii knaccudukannm aMmepukanckoro oudmmorekapst M. Ipfon u
ucnone3yemas B Ooiee weM 50 crpaHax mupa. B Poccum oHa BBemeHa c
1963 r. B KauecTBe eMUHOIN CHCTEMBI KIIACCH(PUKALINH BCEX MyONUKAITUHA 110
TOYHBIM, €CTECTBEHHBIM HayKaM H TEXHHKE.

YAK — o310 wuepapxuueckas KOMOWHAIMOHHAS KiIacCHU(PHUKAIHS,
cocTosiIast 3 3 COCTaBHBIX YacTeil: OCHOBHBIX TaOMuII, TaOIuI
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onpenenutenei (TUMOBBIX pyOPUK) U aa(aBUTHO-NPEIMETHOIO YKa3aTels.
Wunexcanus goruueckast, udpoBast, IPUMEHSIOTCS apaOcKkue HUQpBI.

YK — knaccu¢ukanusi, B KOTOpOil Bce JOKYMEHTHI pa3ouThl Ha 10
KJIaCCOB!

0 — OOuwuii otxen;

1 — ®unocodus;

2 — Penurus;

3 — OO1IecTBEHHBIC HAYKY;

4 — CBOOOIHEIN OT/IEN;

5 — Marematuka. EcrecTBeHHBIE HAYKH;

6 — IIpukiiagueie 3HanusA. Menuipaa. TexHUKa;

7 — Cnopr. ®ortorpadus. 3penuia;

8 — SIzpikozHanue.  @unonorus.  XymOXKECTBEHHas  JIUTEpaTypa.
JlurepaTypoBeneHue;

9 — Kpaesenenue. ['eorpadus. buorpadus. Hcropus.

Kaxxaprii u3 atux 10 knaccoB genutcsd Ha 10 moaxiaaccoB, 3aTeM ellle Ha
JecCATh U T.J.

OtnuuntensHeiME yepTamu YK ABISIOTCS OXBaT BceX oOTpaciel
3HaHWH, BO3MOXKHOCTb HEOIPAaHMYECHHOTO JIeJICHHS Ha IOJKJIACCHL,
uHIeKcauus —apaOCkuMu — 1udpaMu, HaJludhe Pa3BUTOW  CHUCTEMbI
ompenenurenell W HMHAEKCOB. 3HAYMTENbHAs JNeTaIM3alMsi OCHOBHBIX
TabauI 1 OoraTeie BO3MOXKHOCTH 00pa30BaHUsI HOBBIX PYOPHUK C ITOMOIIBIO
ompenenuteneii  mo3BoistoT cunTtath  YJK  omHOlt w3 Hawmbonee
pa3paboTaHHBIX YHUBEPCAJIBHBIX KIACCUPHUKAIIHIA.

T'ocynapcTBennsiii Pyopukarop HayuHo-TexHnueckoit
HNudopmannu

locymapctBennsiii  PyOpukxarop Haywno-texmmdeckort HMHopmammm
('PHTW) npexacraBmser co00Oif  yHHUBEPCAIBHYIO  HEPapXHIECKYIO
KIacCH(UKAIMOHHYI0 CHUCTEMY oOOJlacTeil 3HAHWH, MPHHATYIO JUIA
CHCTEMAaTH3al{H BCEro II0TOKA HAYYHO-TEXHHYECKOH HH(POpMAIHH.

PyOpuxkarop npemxHazHaveH:

— U1 onpeNieNieHUst TEeMaTHYECKOro 0XBaTa HHPOPMAIMOHHBIX CIYXKO,
crcreM, OaHKOB U 0a3 JaHHBIX,

— (¢opmupoBaHus HH(OPMAITMOHHBIX MaccuBOB B oprarax HTU ¢
[eNbio o0OMeHa,

— CHCTEMaTH3aIMy MaTepHaioB B NHOOPMAIMOHHBIX H3aHUSX;

— WHAEKCHPOBAHMSA JOKYMEHTOB M ITOMCKA UX MO pyOpHKaMm;
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— aJpecalyy 3apocoB B MHYOPMAIOHHBIX CETSX;

— BBINOJHEHUS] HOPMATHUBHOW  (QYHKIMHM TIpu  pa3paboTke U
COBEPIIEHCTBOBAHHUH JIOKAJIBHBIX PyOPHKAaTOPOB;

— BBINONHEHUS] (QYHKIUM  S3BIKA-TIOCPETHUKA MEXIY JAPYTUMH
knaccudukarmonnsiMu - cucremamu  (YAK, MIIK, BBK wu mp.),
UCIIONIb3yEMBIMH B @aBTOMaTH3HPOBAHHBIX WH(POPMAIIMOHHBIX CHCTEMAX.

Bech yHuBepcyM 3HaHHMH YCIOBHO pasjieleH Ha 4 IoakiIacca:
obmectBeHHbIe Hayku (koabl oT 00 10 26); ecTecTBEHHbIE M TOYHBIE HAYKH
(kompl ot 27 nmo 43); TeXHWYECKHE M TPUKIAJHbIE HAYKH; OTpaciu
sKkoHOMHUKH (Komsl oT 44 1o 81); MexoTpaciieBble M KOMILUIEKCHBIC
npo6isiemsl (ko oT 82 10 90).

PyOpuKaTop MOCTpOEH TaK, YTO KJAacChl OJHOTO YPOBHS, KaK MPaBHIIO,
HE TMepecekaroTcss W B3aUMHO WCKIIIOYAIOT Jpyr japyra. [lowsitus,
HaxoZ[sAmuecss Ha OAHOM YPOBHE, HaXOIATCSA B COCTOSSHUM NOAYUHEHHUS K
HOHSITUIO O0JIee BHICOKOT'O YPOBHSIL.

IIpumep.

73 Tpancmopt

73.29 Xene3Hoa0pOXKHBII TPAHCIIOPT

73.31 ABTOMOOHJIbHBIN TPAHCIIOPT

73.34 Bonnsrii Tpancopt 73.37 Bo3aymHsiid Tpancnopt 73.39
TpyOonpoBomHbIHi TpaHCTIOPT

PyOpukatop umMeer Tpu ypoBHsS mepapxuu. Komel pyOpUK cOCTOAT M3
nap apaOckux 1udp, pasfeneHHbIX TOYKOH. B KOHIle Koma Touka He
craBuTci. PyOpukam B KadecTBe CIPaBOYHONH HH(OpMAaLUK IPHIIHCAH
unexkc  YJK. 3Oto obecrieunBaeT B3aMMOCBSI3b  MEXIY  ABYMs
KIaCCU(UKAIMOHHBIMM ~ CHUCTEMaMH,  NPEACTAaBICHHYI0O B BHIE
THIIEPTEKCTOBOIO IIEPEX0/ia B CIydasX, KOrJa 3TOH CBSI3M COOTBETCTBYET
peanpHas pyopuka Y K.

Hayqﬂo—TeXanecxaﬂ nmaTeHTHas1 mlcbopmamm

[TaTeHTOBENCHNE 3aHNMAETCS BONPOCAMH MPABOBOW OXPAHBI M 3AITUTHI
TIPUOPUTETA OTKPBITUA W M300peTeHnil. Pe3ynpTaThl YMCTBEHHOTO TpyZa,
MPUMEHSEMbIE B IIPOMBIIUICHHOCTH,  HA3bIBAIOT  MPOMBIULIEHHOU
cobemeennocmuio [6].

Oma paznensiercss Ha U300peTeHNe, TONE3HYI0 MOJIENb, IPOMBIIITICHHBIA
oOpaser 1 TOBapHBIA 3HaK [9].

H300pemenue — TEXHNYECKOE peIIeHne B JIF000i 001acTH, OTHOCAIIIEECS
K NPOAYKTY WM COCO0Y (YCTPOHCTBO: KOHCTPYKIIMH, U3/ENNS; BELIECTBO:
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XMMHUYECKOe coemHeHue U T. A.). Cpok aeiictBus 20 ner. Ha m3o6perenne
BBIJIA€TCSI TTATEHT, €CIM OHO SBJISICTCS HOBBIM, UMEET HM300peTaTeNbCKUi
YPOBEHb U MpOMBIIUIeHHO puMeHuMo [ 10]. He cunraercst nzobperenuem:

— OTKpPBITHSA, @ TAK)KE Hay4YHbIE TEOPHU M MAaTEMAaTHUECKAE METO/IBI;

— peleHus, KacalollWecs TONBKO BHEIIHETO BHIA W3IENUH U
HalpaBJICHHBIE Ha  YJOBJIETBOPEHHE OCTETHUECKHX  IOTPEOHOCTEH;
MIPOrpaMMBI JUIsl 3JIEKTPOHHBIX BEIYUCINTEIBHBIX MAIINH;

— pelIeHus, 3aKII0YAIOIINecs TOINBKO B IIPEACTABICHUH HH(POPMALIUH.

Ione3nas modenb — TEXHUIECKOE PEIICHUE, OTHOCAIIEECS K yCTPOICTBY
(xoHCTpYKIMsAM win u3genusMm). Cpok gaeiictBust 5 ner. Ha monesnyro
MOJIETIb BBIJIAETCSI MATEHT, €CJIM OHA SBIISETCS HOBOM M TMPOMBIIIICHHO
npuMeHuMoi. He cunraercs none3Hoi MOAebko:

— pellIeHus, Kacarwlldecs TOJbKO BHEIIHEro BHJA W3ACIUA U
HaIpaBJIeHHbIE Ha YJIOBJIETBOPEHHE 3CTETUUECKHUX MTOTPEOHOCTEMH;

—  perieHus, NpOTHUBOpEYalIHe 00IIECTBEHHBIM HUHTEpecaM,
NPUHIMIIAM TYMaHHOCTH U MOpaJIu.
Ipomviunennvii  obpasey —  XyOOKECTBEHHO-KOHCTPYKTOPCKOE

pellieHHue  M3JeNHus  NPOMBIIUIEHHOIO WM  KyCTapHO-PEMECIEHHOIO
MIPOU3BOJCTBA, ONpeAessomero ero Buemumii Bua. Cpok aeiicteus 10 mer.
Ha npomblnuieHHbIH 00pasel] BbIIaeTcs IATeHT, €CIIN OH SBIISETCS HOBBIM U
OopUrHHaNbHBIM. He cuntaeTcss MpOMBIIITIEHHBIM 00pa3LoM:

— pereHus, 00yCIOBICHHbIE NCKIIOUUTENEHO TEXHUIECKOH (QyHKIHeH
U3JIENNS;

— OOBEKThI apXUTEKTYphl (KPOME MAaNbIX AapXUTEKTYPHBIX (HOopM),
MIPOMBIIUICHHBIX,  THUAPOTEXHUYECKHMX W  JPYTUX  CTallMOHAPHBIX
COOpYKEHUH;

— OOBEKTHI HEyCTOHYMBOW (OPMBI W3 JKUIKUX, Ta3000pa3HbIX,
CBIIIYYMX WJIM UM TOJOOHBIX BEILIECTB;

—  W3Ienus, MPOTUBOpPEYAIIe OOIIECTBEHHBIM HHTEpECaM, IPUHIUIIAM
TYMaHHOCTH M MOpAJIH.

Tosapnvuii 3nax — 0003HAYECHHUE, CIyXKallee U MHAWBUAYATH3AIHA
TOBApOB, BHITIOIHIAEMBIX PA0OT WIIM OKAa3bIBAEMBIX YCIYT IOPUINUECKUX HIIH
¢msnueckux mmn. Cpok gefictBust 10 mer. Ha ToBapHBIN 3HaK BRITaeTcs
MIATEHT, €CIIM OH 00JIa/laeT Pa3IMYUTENbHON CIIOCOOHOCTRIO M HE HOXOIHUT
Ha W3BECTHBIE OOO3HAYEHHS OO CTEIEHH BBEICHHS B 3a0myXIcHHE
norpeduTens. B kauecTBe TOBapHOT0 3HAKA MOTYT OBITh 3apETHUCTPHUPOBAHBI
CIIOBECHBIE, M300pa3uTeNbHbIe, 00BEMHBIC W IPYyTrUe 0003HAUCHHS FIIH UX
KoMOmHammu moboro mBera. He pomyckaercs permcrpanusi B KauecTBe
TOBAapHBIX 3HAaKOB O00O3HaUeHWH, He OOJANAIONMX pPa3IMIUTEIHLHON
CHOCOOHOCTBIO MITH COCTOSIIIINX TOJIBKO U3 HJIEMEHTOB:
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— BOIIEIIINX BO BceoOIee yrmorpedieHne Asi 0003HaYeHHs TOBApOB
OITpEe/IETICHHOTO BH/IA;

—  SIBIISIFOILMXCS OOLIETTPUHATHIMUA CUMBOJIAMHU M TEPMUHAMU;

—  XapaKTepH3YIOUIMX TOBApbl, B TOM YHCIIE YKa3bIBAIOUIMX Ha MX BUJI,
Ka4yecTBO, KOJHMYECTBO, CBOMCTBO, Ha3Ha4y€HHE, LIEHHOCTb, a TaKXe Ha
BpEMsi, MECTO, CITIOCOO ITPOU3BOICTBA WM COBITA;

— TpPEICTaBISIONINX CO00W (OpMy TOBapOB, KOTOpas OIpeIeseTcs
WCKITIOYUTEIHHO WM TJIAaBHBIM 00pa30M UX CBOMCTBOM JIMOO Ha3HAYEHHEM.

3asBKa Ha BBIJAYy MATEHTa Ha M300pETEHHE, IMOJIE3HYI0 MOJENb WIH
NMPOMBIIUIEHHBIH  oOpaser;  momaercss B (enepayibHBIH  OpraH
WCIIOJTHUTENIBHOM BIIACTH IO WMHTEJUIEKTYaJbHOW COOCTBEHHOCTH JIMIIOM,
00J11aI0IIMM TIPABOM Ha MOJTy4YeHUE MaTeHTa.

3asiBKa Ha W300peTeHUE NOKHA comepxath [11]:

— 3asBJIEHHE O BBIJAYM MAaTEHTa C yKa3aHHEM aBTopa W300peTeHHs U
Jjna, Ha HWMA KOTOpPOro HcCrpammBac€TCd IMaTCHT, a TakKxXke Hux
MCECTOXHUTECIIBCTBA WJIN MECTOHAXOXKICHUA,

— OIMCaHWEe M300pEeTeHHs, pAacKphIBAIOIIEe €ro C  IIOJHOTOM,
JOCTaTOYHOM [Tl OCYIIECTBIICHUS;

— Qopmyny U300peTeHu s, BEIPKAIOIIYIO €ro CYIHOCTh U MOIHOCTBIO
OCHOBaHHYIO Ha ONKCaHUHY;

— 4YepTeXH M HHbIE MaTepHallbl, €CIM OHM HEOOXOIAMMBI VIS
TIOHUMaHHs CYIITHOCTU M300pETEHHUS;

— pedepar.

3asBKa Ha MOJE3HYI0 MOJIEINb JIOMKHA COMEP)KaTh: 3asBJICHUE O BBLAAYM
IaTeHTa C yKa3aHHEM aBTOpa IMOJIE3HON MOJENH U JIMIA, HA UMsI KOTOPOTo
UCTIPAIIMBAETCsl  MATeHT, a TaKkkKe MX  MECTOXKMTENbCTBA WM
MECTOHAaXOX/ICHNS;

— ONHMCAHME TMOJE3HOW MOJENH, PAaCKphIBAIOUIEE €€ C IOJHOTOM,
JOCTATOYHOM JUTS OCYIIIECTBIICHNS;

— (Qopmyny TONE3HOH MOJEIH, BBIPAKAIOUIYI0 €€ CYIIHOCTh U
TIOJTHOCTHIO OCHOBAHHYIO Ha ONHCAaHNH;

— UEepTeXH, €CIM OHHM HEOOXOMMMBI Il TOHMMAHHS CYIIHOCTH
MIOJIC3HON MOIEIH;

— pedepar.

3asBKa Ha MPOMBIIIICHHBIA 00pa3ell JohKHa comepkath [11]:

— 3asBIICHME O BBIAAYM MATEHTA C YKa3aHWEM aBTOPA MPOMBIIIIEHHOT O
obpaslia M JWia, Ha MMl KOTOPOTrO HCHPAIIMBACTCS MATEHT, a TaKXKe HX
MECTOXXHUTENBCTBA I MECTOHAX OXKICHUS;

— KOMIUIEKT HW300paXeHHH W3AENus, MAAIOMMX IIOJHOE JIETAaJIbHOE
TIPE/ICTaBJICHNE O BHELTHEM BH/E H3/ENNS;
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— uepTex OOIero BHOa U3AENUS, €CIM 5TO HEoOXOmUMO JUIs
PaCKpBITHS CYLITHOCTH ITPOMBIIIIIEHHOTO 00pas3iia;

— ONHCaHue MPOMBIIUIEHHOT0 00pas3ia;

— TIepedeHb CYNIECTBEHHBIX PU3HAKOB ITPOMBIILICHHOI'0 00pas3ia.

3asBKa Ha TOBApHBIM 3HAK JOJIKHA COAEPIKATh!

— 3asBIICHHE O pEerucrpauuu oOO3HAUYEHHsS B KadyecTBE TOBAPHOI'O
3HaKa C YKa3aHHEM 3asBUTENsl, a TaKKe €ro MECTOKUTENbCTBA WIIU
MECTOHAaX0XKJICHNS;

— 3asBiIsieMoe 0003HAYCHUE;

— TIepedeHb TOBapoOB, B OTHOLIEHHH KOTOPBIX HCIIPAlIMBAETCs
perucTpanysi TOBApHOrO 3HAaKa M KOTOpPBIE CTPYIIHPOBAHBI 10 Kiaccam
MexnyHapofaHoW KiacCU(UKAIMM TOBAapOB M YCIYT JUIsl PErHCTpaLUH
3HAKOB;

— ONHKCaHWe 3asBJICHHOr0 0003HAYEHHSI.

B KkauecTBe HCTOYHMKOB HH(pOPMAIMH, HCIONB3YeMbIX B IpOIEcce
NaTEHTHBIX MCCIIEI0BAHUM, SBISIOTCS OIOJUIETEHH U onucanus. broniemenu
— 9T0 HamOoyee ONEPAaTHBHBIM HCTOYHUK MATEHTHOH wHHQopMmamuu, B
KOTOPOM  Jaercs KOpoTkas uH(popMamus IJis [peIBapUTENbHOrO
O3HaKOMJICHHS M OTOOpa HYXHBIX IIATCHTHBIX MaTepHaloB: (opmyna
(anHOTaMA, pedepar) u3odpeTeHus ¢ uepTexxoMm. Onucanue N300peTeHN s,
MOJIC3HOW MOJEIM M TPOMBIIUIEHHOrO o00pa3la COXCP)KUT: HHIACKC
MEXIYyHApOOHOM IATEHTHOM KiIaccHDUKalMM W Ha3BaHHWE, 00JacTb
NPUMEHEHHS; XapaKTEePUCTUKY M KPUTHKY aHAJOTOB; XapaKTEPUCTUKY H
KPUTHKY IPOTOTUIIOB; 3aa4y N300pPETEHUS; CTPYKTYPY ONMCAHHs; YPOBEHb
TEeXHUKH (XapaKTepPUCTHKA aHAJIOIOB M MX KPHTHKA, BbLIEICHHE Haubolee
OJM3KOro aHajora M €ro KpHUTHKA, 3ajada W300peTeHHs); pacKpbITHE
n300peTeHNs; KpaTKoe OIMCAHHE YepTekeid, eCM OHU COIep)KaTcs B
3asBKE€; OCYIIECTBICHHE W300peTeHust (T.e. TpUMEp KOHKPETHOTO
BBITIOJTHEHWS ).

Pa6ota ¢ Hay4Holi JuTepaTypoii

Kaxmomy uccnenoBaTeno HEOOXOAMMO yMETh HCKaTh W OTOMPATh
HYXHYIO JHTEpaTtypy uis cBoeir pabotel. [Iporiecc O3HAKOMIICHHS C
JUTEPATYPHBIMH ~ MCTOYHHKAMH [0 HHTEPECYIOIIeH  mpobiieMaTHKe
HEOOXOIMMO HAYaTh C O3HAKOMJIGHHS CO CIPaBOYHOW IUTEpaTypou
(YHUBepCallbHBIC U CHEIUATbHBIC YHIUKIIONEIUH, CIIOBAPU, CIPABOYHUKH).
3areM cremyer M3y4UTh OWONMorpaduyeckue yka3aTeld, UMCIOIIUecs B
Hay4yHOI OmoOmuoreke. Ilpu 3ToM oco0oe BHMMAaHWE YIENSIETCS KaTajiory
KaHIUIATCKUX U JOKTOPCKUX AriccepTarmid. [locme 3Toro MoxxHO
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MEPEXOAUTH K MOUCKY CTaTell B HAyYHBIX XKYPHAIaX COOTBETCTBYIOIIETO
nipocus.

B nponiecce uzyueHus 1t000i IUTEpaTypHl 00SI3aTENIFHO BBIIBISIOTCS M3
CCBUIOK HCIIOJIb30BaHHBIX Pa0OT HOBBIE MCTOYHHUKH, TEM Ooiiee 4TO M3 HUX
MOXXHO H3BJI€Yb HEJIOCTAIOIIYI0 MH(pOPMAIHIO, KOTOPO aBTOpP MCTOYHHKA
pemmn npeHeOpeus. IloaTomy TpeOyercs NOCTOSHHas CHCTeMaTH3aLlys
popaboTaHHOTO MaTepHana.

3adukcupoBaTh U3y4eHHBIH MaTepuall MOKHO C MTOMOIIBIO: aHHOTAINH,
pedepara, KOHCIIEKTa, LIUTAT.

Annomayus — KpaTkash XapaKTEpUCTHKA COAEPXKAaHUS IPOU3BEICHUM
Te4aTH UIH PyKOIHCH.

Peghepam — KpaTKoe M3IOKEHHE HOKYMEHTa C  OCHOBHBIMH
(aKTHYECKUMH CBEJCHUSIMH W BbIBOAaMu. Pedepar copepxur: Temy,
IpeIMeT HCCIEeOBaHMs, Lelb, METO/ NPOBENCHUST PabOThI, MOJIYYEHHBIC
PE3YIbTAThl, BBIBOAKI, 06J'IaCTI> MPUMECHCHUA.

Koncnexm — caToe W3JI0KEHHE CaMOro CYIECTBEHHOIO B JIaHHOM
Mmatepuaie. OH JODKeH ObITh KPaTKMM M TOYHBIM B BBIPKEHUHM MBICIICH
aBTOpa CBOMMHU CIIOBAMU.

Lumama — cnoBa aBTopa.

Ilpn m3ydeHnM Hay4yHOTO MaTepHajia LEIecooOpa3sHO COCTABIATH TaK
Ha3bIBAGMbIH Hayumblii 0030p — TEKCT, coAepKauMii HH(OpPMaLUIO
CBOJZIHOT'O XapakTepa MO KaKOMY-THOO BOIpOCY, U3BJICUCHHYIO U3 LEIOr0
psna TepBUYHBIX JOKyMeHTOB. Kak mpaBwio, JaHHbIE JOKYMEHTBI
CIIeLMaJIbHO OTOUPAOTCS I 3ToM Lenu. HaydHsle 0030pb! MyOIUKYIOTCS B
BUJIe CTaTell B JKypHaJax, crareil B Tpyaax KoHdepeHIuid, B MOHOTrpadusx

u Jp.
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I'maa S. TEOPETUYECKHUE UCCJIEJOBAHUA

Heanb, 3a1a41 ¥ HEKOTOPbIE 0COOEHHOCTH TeOPeTHYECKUX
HCCae10BaHuI

Lenp TeopeTHyecKnX UCCIEIOBaHUN — BBIACIECHHE B MPOIECCE CHHTE3a
3HaHUH CYIIECTBEHHBIX CBSI3ed MEXAY HCCIEIyeMbIM OOBEKTOM H
OKpyXarolied cpenod, oObsicHeHHEe U  000OIIeHHe  Pe3yJIbTaToOB
SMIIMPUYECKOTO UCCIIEIOBaHNUS, BhISIBICHHE OOIINX 3aKOHOMEPHOCTEH U X
(dbopmanuzanusi.

OCHOBHBIMH 33j[a4aMU TEOPETHYECKOTO UCCIIEN0BaAHUS SIBISIOTCA [7]:

— 0000IIeHHEe pe3yNbTaTOB paHee IPOBCACHHBIX HCCIICIOBAHUH,
HaxOXJeHHe  OoOImMX  3aKOHOMEpHOCTell  myreM  0OpaboTkH  u
HUHTEPOPECTAUN OTUX PE3YIbTATOB 1 ONBITHBIX JaHHBIX;

— pacrpocTpaHeHUe pe3ylbTaTOB paHee MPOBEACHHBIX HCCIEIOBaHUN
Ha Ps MOJO0OHBIX 00BEKTOB 0€3 MOBTOPEHHMS BCET0 00beMa HCCIIEIOBaHHIA;

— H3y4YeHHE o0bexTa, HEJIOCTYITHOTO HETOCPEICTBEHHOM Y
HCCIIEJOBAHHIO;

— TMOBBILICHWE HAJEKHOCTH HKCIEPUMEHTAILHOTO  HUCCIEOBAHMUS
oObeKTa.

Kak yxe orMmeuasoch paHee, TEOPETHYECKHE  HCCIEHOBAHUS
HAYMHAIOTCS C pa3pabOTKu paboveil TUImoTe3bl U MOAEIUPOBAHHS O0BEKTa
HCCIIeIOBAHMS U 3aBepIIaloTCs (POPMUPOBAHHEM TEOPHHU.

B ocHoBe co3manus JH00OH MOIENH JIeKAT JOMYIIEHHs, KOTOPbIE
TIO3BOJISIFOT npeHeopeyb HEe3HAYUTENbHBIMU (dakTopamu, HE
OKAa3bIBAIOIIMMHU CYIIECTBEHHOTO BIJIMSIHUSI Ha yCJIOBHE 3ajadd. [Ipu sTom
NpUHATAs HUCCIENOBATEeIeM MOJIENb JIOJDKHA YETKO COOTBETCTBOBATH
peanbHOMY 00BekTy. Ho 3TO mamka o JBYX KOHIIAX: C OJHOW CTOPOHBI,
HEOOOCHOBAHHO TMPHHSATHIC JIOMYIICHHWS MOTYT TOBJIEYb 3a COOOM
rpyOeiimie OmmMOKH MpU MPOBEOSCHUH HCCIENOBAHWN, C APYrod — y4er
O0mbIIIOro uncia (PakTopoB, ACHCTBYIOIIMX HA OOBEKT, MOXKET MPHUBECTU K
CIIO)KHBIM ~aHAJTUTUYECKHM 33aBHCHMOCTSIM, HETOAJAIONMMCS aHAJN3Y.
[ToaTOMY BCAKOE TEOPETUUECKOE MCCIIEIOBAHUE IPUOIMIKEHHO.

Jisi  ympomieHus: HCCIeayeMoro o0beKTa €ro pacwieHSIT — Ha
OT/ICTIbHBIC AJIEMEHTHI, PACCMATPUBAIOT M OIMKCBHIBAIOT MX B3aUMOCBSI3H, a
3aTeM COCIMHSIOT B MOJIEIb CIOKHOIO oObekTa. J[omycTuM, HEOOXOIUMO
BBIOpaTh PACUETHYIO CXEMY 3[aHHsS WIH COOPYKEHHS CIOXHOIO BHJA.
HanbGonee mpocTeiM B 3TOM ciydae pemieHHeM OyIeT pactjieHWTb Bce
3/laHAe Ha IUIOCKHE PaMbl, KOTOpBIE, B CBOIO OYEpeab, TOXKE AEIUM Ha
OTZEJbHBIC 3JIEMEHTHI (PUTelIH, KOJOHHBI) M PACCUUTHIBATD KaXKJIbIH
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9JIEMEHT B OTJCIHHOCTH Ha BHCITHHUE BO3JCHCTBUS, MPWIOKCHHBIC K HUM B
pearbHOM coopyKeHHUH. [I0CKONBKY peanu3alys JaHHOH PacueTHON CXEMBI
HE YYUTHIBACT MHOTHX (PaKTOPOB, MOJYYCHHBIH MPOEKT OymeT o0iamaTh
MTOBEHIINICHHON MaTEePHAIOEMKOCTBIO, YTO OOBIYHO HAET B 3alac MPOYHOCTH
COOPYXKEHUSI ¥ HE YXY/IIACT €r0 XapaKTEPUCTHUK MPOYHOCTH H KECTKOCTH B
yCIOBUAX JKcIUTyaTarmd. OJHAKO OH HE SIBIISCTCS ONTHMAJbHBIM,
MMOCKOJIBKY BEJET K 3HAYUTEIHLHOMY Iepepacxoly MarepuaioB. [loaTomy
pacueT CIOXHBIX CHCTEM JOJDKCH IPOM3BOIUTBHCS C YYETOM MHOTHX
(akTOpOB, HampUMEp TaKWX, KaK JICHCTBUTEIbHAS MKECTKOCTh Y3JIOB
COCJIMHEHUS KOJIOHH W pHrelici, COBMECTHash paboTa BJIEMEHTOB pPaMbl,
MPOCTPaHCTBEHHAsT padoTa paMm, yd4eT BO3MOKHOCTH TIepepaclpeieiCHUs
yCHJ’IHﬁ B DJICMCHTax paMbI HpI/I JOCTHXXCHHUU B 4aCTHU U3 HUX npeaem)Horo
COCTOSAHUA U T.AO.

Teoperndeckne HUCCACHOBaHMSA BKIIOYAIOT B Ce0f  HECKOJIBKO
XapaKTEPHBIX 3TAIOB:

— aHanu3 GU3MYECKON CYLTHOCTH MPOIIECCOB M SBICHHH;

— (QopmynupoBaHUe THIIOTE3bI UCCIICIOBAHUS,

— moctpoeHue HU3NUECKOH MOJIENH; MAaTEMAaTHIECKOE UCCIIEIOBAHNUE;

— aHanu3 ¥ 0000IIeHHE TEOPETUUECKIX HCCIISIOBAHMI;

(b opMynrpoBaHHE BBIBOJIOB.

H}o6aﬂ 3a/1a4a COACPIKHT:

— HCXOIHBIE YCIOBHS — YCIOBUS, ONpe/elieHHbIe HH(POPMAIOHHOM
CHCTEMOIA;

— TpeboBaHUA — IIeJb, K KOTOPOU HYHO CTPEMUTHCS TP €€ PEIICHUH.

Ycnoust v TpeGOBaHMUS 331241 TIOCTOSTHHO HAXOJSITCS B IPOTUBOPEUHH,
U B TPOLIECCE €€ PEelIeHUs] UX MPUXOJUTCS HEOAHOKPATHO COMOCTaBIATh U
YTOYHSATH 10 T€X TMOp, ITOKa He Oy/IeT MOyYeHO pelIeHIe 3a/1a9H.

IIpouecc mnpoBeaeHHUs TEOPETUUECKUX HCCIEAOBAHUN COCTOUT W3
CIENYIOLIMX CTaJANN:

Onepamusnas cmaous BKIIOYAET MPOBEPKY BO3ZMOXKHOCTH YCTPaHEHHUS
TEXHUYECKOTO IPOTHUBOPEUMS, OICHKY BO3MOKHBIX H3MEHEHHH B cpee,
OKpYyKatomield 00BEeKT, aHAJIN3 BO3MOXKHOCTH TIEPEHOCA PEIICHUs 3aa9d U3
JIPYTUX OTpaciied 3HaHUS.

Cunmemuueckas cmaous BKIIOYAET ONpPENeNCHIe BIUSHAS W3MEHCHUS
OmHON YacTH O0BEKTAa HA IOCTPOCHHWE IPYTHX €ro 4acreil, ompeneicHue
HEOOXOMMUMBIX W3MEHEHUH IPYrux OOBEKTOB, pabOTAIOMIMX COBMECTHO C
JMAHHBIMH, OIEHKY BO3MOXKHOCTH NPUMEHEHHSI W3MEHEHHOTO OOBEKTa IIo-
HOBOMY.

Cmaous nocmaroéxku 3a0ayu BKITIOYAET OMpeNeeHNe KOHSYHON IMenH
peIIeHHs 3a1a4H, TPOBEPKY BO3MOKHOCTHU JOCTIKCHHUS TOH JKe TSN
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JPYTHMH CPEACTBaMH, BEIOOP Hanbonee 3¢ EKTUBHOIO ITyTH PEeLICHHS
3ajja4y, onpeereHne TpeOyeMbIX KOIMIEeCTBEHHBIX II0Ka3aTeneH.

Ananumuueckaa  cmaous  BKIIOYAaeT  OIpeJeleHHe  HIealbHOro
KOHEYHOI'0 pe3ylbTaTa, BBIBISIET IIOMEXH, MEIIAIOIINE TIOMyYESHHUIO
WACAIFHOTO  pe3ylbTaTa M MX TNPHYHMHBI, ONpeJessieT  YCIIOBHS,
obecreunBaromue IoIy4eHHe UASaIbHOI0 Pe3yibTaTa.

MartemaTnueckune METOAbI UCCJICTOBAHUSA

B TexHuyecknx  Haykax ~pU  TPOBENEHHHM  TEOPETUUECKHX
UCCIIEZIOBAHUM,  KaK  MNpaBWIO, CTpeMATCS K  MaTeMaTHYecKOi
(bopManmauI/m BBIZIBUHYTBIX TUIIOTE3 U MOJYUYCHHBIX BbBIBOJOB, UCIIOIb3YH
IIPY ATOM Pa3JIMYHbIe MaTeMaTH4yeckue MeTobl. [Iporiecc MaremaTuueckoit
(bopmanu3aIyu 3aa41 BKIFOYaeT HECKOIBKO cTaauii [12]:

— MareMaTH4ecKyro (GOpMYIHPOBKY 3aauH;

— MaTeMaTH4YeCKOe MOJEINPOBAHUE;

— METOJ pelleHHUS;

— aHaJIN3 MOJyYEHHOr0 Pe3ybTaTa.

MaremaTnueckass (OpMyIHMpOBKA 3aJadd JaeTcs B BUAC YHCEN
reOMETPUUECKUX 00pa3oB, GYHKIMH, CUCTEM YPaBHEHUH H T. II.

Marematnueckas MOJIENb NIPEACTABIISAET coboi CUCTEMY
MaTeMaTH4ecKuX COOoTHomeHui (popmyrn, (QyHKIWMIA, ypaBHEHHH, CHCTEM
YpaBHEHHMH!), OUCBHIBAIOIINX T€ UIIM HUHBIE CTOPOHBI H3y4aeMOro 00beKTa.

IlepBBIit 3Tam MaTeMaTH4ecKOro MOJEIMPOBAHMS BKIIOYAaeT B ceds
IIOCTAaHOBKY 3aJaud, OIpeAeleHHe OO0beKTa M IeJel HCCIIeN0BaHus,
3aJjaHNe KPUTEPUEB U3yIE€HHU 00BEKTa U YIIPABICHUS UM.

Ha  crmemyromem — stame  MaTreMaTH4ecKoro  MOAETHPOBAHUS
OCYIIECTBIISIETCS BEIOOP THIA MOzenu. MIHOrIa CTPOSIT HECKONBKO MOZEIeH
OJHOTO M TOTO kK€ 00BEKTa M, CPAaBHUBASA PE3YIbTaThl UX HCCICIOBAHUS C
pearbHBIM 00BEKTOM, BEIOMPAIOT JIyUIIYIO.

[Ipu BeIOOpe THIIA MaTeMaTHYECKOM MOAENn OOBEKTa  II0
9KCTIEPUMEHTAIBHBIM JTAHHBIM YCTaHaBIMBAIOT CTeneHb ero
JIETepMUHUPOBAHHOCTH (JIMHEHHOCTH MIIM HETMHEWHOCTD, CTATUYHOCTD WIIN
JUHAMWYIHOCTD, CTAIMOHAPHOCTH WIIM HECTAI[MOHAPHOCTH).

Jlunetinocme unu HeluHeliHoCMs 00BEKTA OMPEACTISIOT MO €r0 PeaKIuu
Ha BHelIHee Bo3jelcTBHe. Hampumep, CBSI3p MEXAYy HANpsHKEHWAMH U
nedhopmanmsiMu  o0paslia W3 MSATKOM CTadM HA YdJacTKe [0 mpenena
MIPOITOPIMOHANBHOCTH HOCHUT JIMHEHHBIA xapakrep. [Ipnm mosiBneHnu xe
TUTACTUYECKHX JiepopMarnii (3a mpeaesioM YIpyrocTH) 3Ta 3aBHCHMOCTb



46

YK€ CTAaHOBHTCSI HEJIMHEHHOW. B 3TOM citydae roBopsT o pusnieckon
HEITMHEHHOCTH 00BEKTa.

Cmamuunocms  uau  OUHAMUYHOCMb OOBEKTa YCTAHABIMBAIOT 110
M3MEHEHHI0 BO BPEMEHM €ro HccienyeMblx mHapamerpoB. Ecnmu cpennee
apupMeTHYecKkoe 3HAueHWE IIOJYYEHHBIX pe3ylbTaToB Ha  pa3HbIX
WHTEpBANaX BpPEMEHH HE BBIXOAWUT 33  JIOIYCTHMBIE  IIPEAEIBI,
onpenenseMble  TOYHOCTbIO ~ METOAMKM  MOJYy4EHHS  MCCIIEAYeMOro
TIOKa3aTeNsl, TO OOBEKT CYMTAIOT CTATHYHBIM.

Hampumep, 3amaua ompesieneHus COOCTBEHHBIX YAacTOT KoyieOaHHMH
YIPYTUX CTEP)KHEBBIX CHCTEM, HECMOTpSl Ha IMHAMHYECKHH Xapakrep
Tpolecca 3aTyXaloluX CBOOOJAHBIX KOIEOaHUH, OTHOCUTCS K CTATUYECKHM,
TaK KakK 4YacToTa KOHe6aHHﬁ B HayaJlbHOU CTauu YCTAaHOBUBIICTOCS
K0Je0aTeNbHOr0 Mpolecca HE3HAYMTEIbHO OTJIMYAeTCS OT  YacTOThI
KOJICOAHU# B 3aBEPIIAOIICH €ro CTaIuH.

Ilenp ® 3amaum, KOTOpBIE CTaBATCS HPU  MaTEeMaTHYECKOM
MOACIINPOBAHUH, UI'PAIOT HEMAJIOBAXKHYIO POJIb IIPHU BI)I60pe THIIA MOJCIIH.
Ecin peub uAeT O NPaKTHYECKOW 3ajade, TO MPUMEHSETCS IPOCTOM
MaTemMaTtudeckuid  anmapar. B ciydae  (dyHIaMEHTaNbHBIX — 3a/1a4
MaTeMaTU4eCKUH anmapaT HAMHOTO CIIOJKHEE.

Ha BbiOOp Mojenu TakkKe  OKasplBaeT  OOJNbIIOE  BIMSHHE
UH(GOPMALMOHHBI MaccHUB, IOJIy4aeMBblil B pe3ylbTaTe aHAIUTHYECKOIO
o030pa pe3yNbTaTOB HCCIENOBAHMS JAPYTHX AaBTOPOB WM IOHCKOBOI'O
9KCIIEPUMEHTA.

CymecTBeHHOEe BJIMSHHE Ha BBIOOp THIIA MaTEeMaTHYECKOH MOZIEIH
OKa3bIBaeT HEOOXOAUMOCTh OIPEIEIEHHOI0 0TOOPasKeHUS THIIOTE3BI.

Vuer nenedl M 3agad MaTeMAaTHYECKOIO MOJEIHMPOBAHMS, XapakTep
THIOTE3BI ¥ aHAIN3a HH)OPMAIMOHHOT'O MacCHBA ITO3BOJISIOT B BEIOPAHHOM
TUIIE MOJIENICH OIPENENNUTh NX BHUJ — 3TO TPETHH 3Tall MAaTEMaTHYECKOIO
MOJETHPOBAHHUS.

Ocoboe MecTo Ha JTame BEIOOpa BHAAa MATEeMATHYECKOW MOJICIH
3aHUMAaeT OMNKCAaHWE NPeoOpa3oBaHUSI BXOAHBIX CHTHAJIOB B BBIXOAHBIC
XapaKTEePUCTHKA O0BEKTA.

Ecnm Ha npensiaymeM stamne ObIIIO YCTAHOBIIEHO, YTO OOBEKT SIBIAETCS
CTaTHYECKHUM, TO TOCTPOEHUE (YHKIIMOHATBHONW MOJETH OCYIIECTBISIETCS
IpyU TOMOIIM anreOpanyecknx ypaBHeHMH. Ecmm o0BekT sBisiercs
JVUHAMHWYECKHM, TO BBIOOD BHAA MOJEIH CBOJHUTCS K COCTABIICHHIO
I QepeHInaNbHBIX ypaBHCHHH.

[Ipouecc BbIOOpa MaTeMaTHYECKOH MOAENN OOBEKTa 3aKaHYMBACTCS €
TIPEABAPUTEIHHBIM KOHTPOJIEM:
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Konmponav pasmeprnocmeii — IpoBepKa BBINOIHEHHS IPABHIIa, COTJIACHO
KOTOPOMY TPHPABHUBATHCS M CKIIAIBIBATBCS MOTYT TONBKO BEIUYHHBI
OJIMHAKOBOH Pa3MEpPHOCTH.

Konmpons  nopsokog — onpenensiercss TOPSAIOK — CKIIAIbIBAEMBIX
BEJIMYMH, 8 MAJIO3HAYHUTENbHbIE CllaraeMble 0TOPachIBAIOTCS.
Konumponv xapaxmepa 3asucumocmeti — TpOBepKa HANPABICHUA HU

CKOPOCTH M3MEHEHUS OHUX BEIMYMH MPH U3MEHEHUH PYTHUX.
Konmpons sxkcmpemanvhvix cumyayuii — NpoBEpPKa HATJISIHOTO CMbICITA
pelieHus] TNpH OPUOTMKEHUM [apaMeTpOB MOJECIH K HYJIIO HIH
OECKOHEUHOCTH.
Konwmpono  epanuunvix  ycaosuti —  TIPOBEPKA  COOTBETCTBHUS
MaTeMaTH‘-ICCKOﬁ MOaCIIn I"paHI/I'-IHI)IM yCJ'IOBI/IHM, BBITCKAOUINM U3 CMBICIIA
3a/a4H.

Konmpone  mamemamuueckou — 3aMKHYymocmu - MIpOBEpKa
OJIHO3HAYHOCTH PEIICHHS] MaTeMAaTUIECKOW MOJIEITH.
Koumpone  ycmotiyusocmu  mooeiu — TPOBEPKa  BO3MOXKHOCTH

BapbUPOBAHUS MCXOJHBIX JAHHBIX B PaMKax y)K€ UMEIOIIHXCS O PealbHOM
00BeKTe (IaHHOE BapbUPOBAHHE HE MOJKHO MPUBECTH K CYIICCTBEHHOMY
HU3MEHEHHIO 00BEKTA).

AHaJIMTHYECKHE METOAbI MCCJI€OBAHUNA

TperbuM 3TamoM pelleHHs NPAKTHYECKUX 3a7ad MaTeMaTH4eCKHMU
METOJIaMH SIBIISIETCSI BRIOOP METO/a MCCIeIoBaHus Mozieliu. Breibop mMeTona
HCCIIEIOBAaHHUSI MaTeMaTHYEeCKOH MOJIENN HEMOCPEICTBEHHO CBsI3aH C
TAKUMH TIOHATHSAMH, KaK BHEIIHEE | BHYTPEHHEE MpaBIonoaodue
HCCIENOBAHMS.

Buewmnee npasdonooobue — oxumaemas CTENEHb aJeKBATHOCTH
MaTeMaTU4eCKOH MOJENU peaTbHOMY OOBEKTY 10 HHTEPECYIOIUM
HUCCIIEIOBATEIISI CBOMCTBAM.

Buympennee npagoonodobue — oxugaeMas CTeIieHb TOYHOCTH PEIICHUS
MOJYYEHHBIX YPABHEHHH, KOTOPHIC MPUHATHI 32 MATEMATHYECKYIO MOJICIb
o0BeKTa.

Uem Oompine CBemeHWH O KOHEYHOM pEIICHWW 3aa4d, TeM
s¢dexTHBHEE BBHIOOp METOAAa WCCIENOBAHMSA. OTH CBENEHHS MOXKHO
MOJYYUTh IYTEM TMPEABAPUTEIBHBIX (OPUEHTUPOBOUHBIX) HCCICIOBAHHN
MOJIENIA WM €€ 3JeMEHTa. 3a4acTylo Jake rpydoe pemieHrne MOXKeT OBITh
JIOCTaTOYHBIM.
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Ilpumep: Tipu ONpeNerNeHur TOYKH SKCTpEMyMma B Cilydae, €clIM OHa
ABJAETCSl CTAllMOHAPHOM, Jaxke Trpydas ommOka Majlo CKaXeTcs Ha
HOZICUeTe ITOro 3HaueHus. Hamuio HepanMoOHaNbHOCTh HCIIONB30BAaHMSA
BBICOKOTOYHBIX METO/IOB ITOHCKA.

Beibop MeToma mccrnenoBaHWS MAaTeMaTHUECKOW MOJEIH BO MHOI'OM
npezpomnpezencH ee BUAOM. CTaTHYeCKHE CHCTEMBI, MPEACTAaBICHHBIE MPU
HOMOIIY aNredpanyecKux YPaBHEHUH, HCCIEYIOTCS C IOMOIIBIO METOJa
urepauuii, Meroma Iaycca m 1.8 Ecnum aHanuTHueckoe pelleHHue
3aTPyJHEHO, TO HCIIONB3YIOTCS NPUOIIDKEHHBIE METOIbI: TpadUuecKHii
METO/l, METOJI KacaTeIbHbIX U T.I.

Ecnu B pesynbraTe pelieHus anreOpanyeckux ypaBHEHHH IOJy4aroTCs
4yucna, TO TpH pelieHnd JuddepeHnnanbHpIX ypaBHEHUI NONYyYaroTCs
¢bynkimu. Jlns pemenust audQepeHranbHbIX YpaBHEHHH HCHONIB3YIOTCS
METOJ pasACiiCHuA MNECPEMCHHBIX, METOH IIOACTAHOBKM MW Jp. ll.]'lf{
MOJIYYEHUSA NpUOITKEHHBIX peueHui HCIIONIB3YIOTCSA METOL,
MOCJICA0BATCIIbHBIX HpH6J’IH)KeHHI>i, YHUCJICHHBIC METOAbI UHTCTPHUPOBAHUSA U
T.J.

Ecin  Bo3HMKAaeT  HEOOXOIUMOCTh  MCIOJB30BAHUS  CIOXHBIX
auddepeHINaIbHBIX  YPaBHEHUH CO  CIOKHBIMH  HAYaJbHBIMH U
TPAaHUYHBIMH YCIOBMSMH (4acTO HEIMHEHHBIMHM), TO NPHOErarT K
NPUOJIMKEHHBIM BBIYUCIEHHUAM C MOMOIIBIO YHCICHHBIX METOIOB (METOX
KOHEYHBIX Pa3HOCTEH, METOJ KOHEUHbIX JIEMEHTOB).

Vcrionp30oBaHHe aHATMTHYECKHX METOIOB DEIICHUS MaTeMaTHYEeCKHX
3aja4  SBIAETCS  OCHOBHBIM  METOAOM  COBPEMEHHOIO  HAay4HOI'O
uccinenoBanus. OIHAKO TPOMO3IAKOCTH MOAENEH M MPSMBIX METONOB
pelleHnsl YpaBHEHWH 3aTpyJHAET IIONy4eHHE KOHEUHBIX peIICHHH.
[TosToMy B penieHHH NPaKTHYECKUX 3aJad HAIUTM IIHPOKOE NPHMEHEHHE
METOABI IPeo0pa3OBaHM UCXOAHBIX JaHHBIX (JIorapu(MUPOBaHUE, METOIBI
npeobpa3oBanus Jlamnaca, @ypee u 1.1.).

BepOHTHOCTHO-CTaTI/lCTl/l‘{eCKI/le METOAbI HCCJIECA0OBAHUSA

JIroOble TEXHONOTUYECKHE MPOIECChl, KaK MPABUIIO, BBIMONHSIIOTCA B
YCIIOBUSIX HETPEPHIBHO MEHSIOIICHCS 0OCTAHOBKU: BBIHYX/ICHHBIC TPOCTOH
MAIlIMH, HepaBHOMEpHAs paboTa TPaHCHOpPTa U T.A. Te WK UHBIE COOBITUS
MOTYT MNPOM3OMTH WM HE Npou3olTH. [lo3TOMy wYacTo mNOSABISETCS
HEOOXOANMOCTb HCCIIEIOBATh CITyYalHbIE WM BEPOSITHOCTHBIE IPOLECCHI,
KOTOpBIE 3aYacTyl0 HMEIOT BIIOJHE ONpEJe/ICHHbIE 3aKOHOMEpPHOCTH,
paccMaTpuBaeMbIe B TEOPHH BeposiTHOCTew [13].
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B ocHOBe BepOSTHOCTHO-CTATUCTUYECKHX METO/OB HCCIIEJOBAHMS
JISKAT MaTeMaTH4YecKasi TeOpHsl BEpOATHOCTEH W  MaTeMaThdecKas
CTaTHCTHKA.

Teopus eéeposmuocmeil U3y4aeT 3aKOHOMEPHOCTH MacCCOBBIX COOBITHH,
HMEIOIMX ClIydallHbl Xapakrep. Hanpumep, pe3ynbTaT OTAEIBHOTO
H3MEpEHNUs TOXKE COOBITHE.

Mamemamuyeckas cmamucmuxa 3aHUMaeTcs criocobamu
cUcTeMaTH3alny, o0paboTKN M UCTIOIb30BAHHS CTATHCTHYECKHUX JaHHBIX.
OTH JBE pOJCTBEHHbIE HAYKH COCTaBJISIOT EIUHYI0 MaTeMaTHYECKYIO
TEOPHUI0 MAaCCOBBIX CIIyYalHBIX TPOIECCOB, IIMPOKO MPUMEHSEMYIO B
Hay4HBIX UCCIIEJIOBAHHUSX.

Teopust BeposiTHOCTEH siBisieTcss (DYHIaMEHTOM BCeX METOJOB U
MpueEMoB MaTEMaTUYECKON CTaTUCTUKH.

OZIHI/IM U3 HCXOIAHBIX HOHHTI/Iﬁ, KOTOpPO€ HCHOJIB3YETCd B TEOPUU
BEPOSITHOCTEH, SBJSETCS dYacToTa ciaydailHoro coOwitusa. Cayuatinsiv
Ha3bIBACTCS COOBITHE, TMOSBICHHE KOTOPOrO HE MOXKET OBITh TOYHO
MIpeCKa3aHo.

Cryuaiinbie COOBITHS Pa3/IeIISIOTCS HA JIBa TUTIA:

—  OuckpemHble — MOTYT IPUHUMATh KOHEYHOE WIIM OECKOHEYHOE
CYETHOC MHOXKECTBO 3HAYEHHH (KOJMYECTBO XPYHKUX pa3pyLICHUN
MaTtepuana Ipyu MEXaHUIECKUX HUCTIBITAHUSAX );

— Hempepul@Hble — MOTYT TPUHUMATh OECKOHEYHOE MHOXECTBO
3HAaYeHWH B Tpenenax Jro0Oro uHTepBaja (pe3yJabTaThl H3MEpEHHs
(u3MUECKO BETUYUHBI, HATIPUMED Y/JTMHEHUS, IEPEeMEIICHUS).

K cratucTrueckiM MeTogaM aHaNIHU3a OTHOCSTCA:

— OUCNepCUOHHBII  aHaiu3 — METOI  aHaluu3a  Pe3yJIbTaToB
HAOIOACHUH, 3aBUCSIINX OT PAa3IMYHBIX, OJHOBPEMEHHO IEWCTBYIOIIIX
¢dakropoB. Ilpu 3TOM BBIIACISIOTCS JAOMHUHHpPYIOIIHE (AaKTOpPbl U
OLIEHUBAETCS CTENEeHb WX BJINSHAS HAa  KOHEYHBIE  PE3yNIbTaThl

9KCTIEPHUMEHTA;

—  KOppeisayuoHHulil aHaiu3 — METOJ aHaJM3a, pPacCMaTPUBAIOIINH
BEPOSATHOCTHYIO CBSI3b MEX/Y IBYMS CIy4allHBIMU BETHIMHAMH;

— pezpeccuoHmvli amaiu3 — W3YYCHHWE 3aBUCUMOCTEH  MEXIy

pe3yNbTaTUBHBIM ITPU3HAKOM M HAOIIOAABIINMCS PU3HAKOM.
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I'mapa 6. SGKCIIEPUMEHTAJIBHBIE UCCJIIEJJOBAHUA

Oo6mue cBeieHns 00 IKCNEPUMEHTAJbHBIX HCCIeJOBAHUAX

Oxcnepumenm — 3TO BaKHEWIIas COCTaBHAas 4YacTb HAYYHBIX
uccrnenoBanuii. Ero ocHOBOI sIBIsIeTCSs HAYYHO MOCTABJICHHBIA OMBIT C
TOYHO YYUTHIBAEMBIMHU U YIPABISCMBIMH YCIOBHSIMHI.

OCHOBHOW IIeNTbI0  OKCIIEPUMEHTA SIBIISIOTCS BBISBICHHEC CBOWCTB
HCCIIelyeMbIX O0BEKTOB, MPOBEPKA CIPABEIUBOCTH THUIOTE3 U HA 3TOM
OCHOBE IIHMPOKOE M TIIYOOKOE HM3y4YE€HHE TEMbl HAyYHOT'O HCCIIEIOBaHMUS.
Onu paznuyarorcs [14]:

— mo crnoco0y ¢GOpMHpOBaHUsS  YCIOBHH  (€CTECTBEHHBI U
UCKYCCTBEHHBI);

— MmO memsM ucclienoBaHust (mpeoOpasyloliue, KOHCTaTUPYIOIINE,
KOHTPOJIMPYIOIIKE, TOMCKOBBIC, PEIIAIOIIHE);

— 10 OpraHM3alyy NpoBe/ieHus (J1TabopaTopHbIe, HATYPHBIE U T.1.);

— IO CTPYKTYpE U3y4aeMbIX OOBEKTOB U ABJICHUH (IPOCTHIE,

CJIOXKHBIC) U T.I.

Ecmecmeennuiii SKCIIEPUMEHT TpearoaraeT NpPOBEeJEeHHE OIBITOB B
€CTECTBEHHBIX YCIIOBHUAX CYIIECTBOBaHHUS O0BEKTa MCCICAOBAHUSL.

Hckyccmeennvlii  SKCIIEPUMEHT — NpeAanonaraer  (popMHpOBaHHE
UCKYCCTBEHHBIX YCJIOBHUH.

Ilpeobpazyrowuii  SKCIEPUMEHT BKJIIOYAET AaKTHBHOE H3MEHEHHe
CTPYKTYpbl M (yHKIHMH OOBEKTa WCCICIOBAHUA B COOTBETCTBUHM C
BBIIBUHYTOH THUIOTE30H, (popMHpOBaHHME HOBBIX CBsI3€il M OTHOIICHHIA
MEXIy KOMIIOHEHTaMH OOBEKTa WIM MEXIy HCCIeTyeMbIM OOBEKTOM H
IpyruMu oObeKkTamu. lccrenoBarens NpeJHAMEPEHHO CO3/IAET YCIOBHS,
KOTOpBIE JOJDKHBI CIHOCOOCTBOBAaTH (DOPMHUPOBAHHIO HOBBIX CBOMCTB H
KadecTB 00bEKTa.

Koncmamupyrowuii  SKCTIEpUMEHT  MCIONB3yeTcsl ISl IPOBEPKH
OlpeIeNICHHBIX MPEIIO0I0KEHHHA.

Koumpoaupyowuii  SKCIepUMEHT ~ CBOOMTCS K  KOHTPONIO 32
pe3ynbTaTaMHd BHEIIHMX BO3ACHCTBUII HaJ OOBEKTOM HCCICIOBAHUS C
Y4ETOM €ro COCTOSHHS, XapaKTepa BO3ICHCTBHUS U OXKugaeMoro 3 dekra.

Touckogbiti SKCIEPUMEHT TPOBOIUTCS B TOM CIydae, eClii 3aTpyIHEeHa
KiIaccudukanus HaxTopoB, BIUAIOIINX Ha M3y4aeMoe SBJICHHE BCIICICTBHUEC
OTCYTCTBHUS JIOCTATOYHBIX IpeIBapHUTENBHBIX NaHHbIX. [lo pesynpratam
MOMCKOBOTO OKCIEPUMEHTA YCTAHABJIMBAIOTCSA 3HAYUMOCTH (HAKTOPOB,
OCYIIECTBIISICTCS OTCEUBAHHE HE3HAYUMBIX.
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Pewarowuii SKCIEPUMEHT CTaBUTCSl UIi TPOBEPKH CIIPABEIIMBOCTH
OCHOBHBIX TOJIO’KEHHH (yHIaMEHTaIBHBIX TEOPUil B TOM CiIydae, KOr/a JIBe
WJIN HECKOJILKO THITOTE3 OJIMHAKOBO COIJIACYIOTCSI CO MHOTUMH SIBJICHUSIMH.
OTo cornache NPUBOAUT K 3aTPYAHEHHIO, KaKyld HWMEHHO M3 THIIOTE3
CUNTATh TPaBWIbHOH. Pemiaronmii SKCIEpUMEHT JaeT Takue (aKThl,
KOTOpBIE COJIACYIOTCS C OJJHOM M3 TUIOTE3 U MPOTUBOPEYAT IPYTOH.

Jlabopamopmwitl SKCTIEPUMEHT TPOBOIUTCS B JTAOOPATOPHBIX YCIOBHUSIX
C TPUMEHEHHEM THUIIOBBIX MPUOOPOB, CIENUAIBHBIX MOAETHPYIOIINX
YCTaHOBOK, CTEHIOB M T.a. Yaie Bcero B J1aOOpaTOpHOM 3KCHEPHMEHTE
M3ydJaeTcs He caM 00BEKT, a ero odpaserl (MOJIEh).

Hamypuwiii SKCIEpUMEHT TIPOBOJUTCSI B €CTECTBEHHBIX YCIOBUSIX U Ha
PCaIbHBIX O6’bCKTaX. B 3aBucumoctu ot MecTta IMPOBEACHUA HCITBITAHUH OH
JIEITUTCS] HA IPOU3BOACTBEHHBIH, MOJIEBOM, MOJIUTOHHBIA U T.]I.

IIpocmoil SKCIEPUMEHT HCIONB3YeTCsl Ul U3ydeHHss OOBEKTOB, HE
HUMCHOIIUX paBBeTBHCHHOﬁ CTPYKTYpPBI, C He6OHI)LHI/IM KOJIMYECTBOM
B3aUMOCBA3aHHBIX H BSaHMO}IeﬁCTByTOLHPIX 3JICMCHTOB, BBIIIOJHAIOIINX
npocreinme QyHKINH.

Cnoowcnvlli - SKCIIEPUMEHT — HM3y4aeT SBJIEHHS WIM  OOBEKTBHl ¢
Pa3BETBICHHON CTPYKTYPOH U OOJBIINM KOJIMYECTBOM B3aUMOCBSI3aHHBIX U
B3aUMOJICHCTBYIOLIUX 3JIEMEHTOB, BBIIOMHAIOIINX CIOXKHBIC (DYHKIHH.

Ocoboe 3HaueHHe UWMEET MpaBWIbHAs  pa3pabdoOTKa  METOIUKH
JKCIIepUMeHTa. Memoouka — 3TO COBOKYIHOCTb MBICIMTEIBHBIX U
¢busnueckux orepaunuii, Ppa3MeLLEHHbIX B onpeAeseHHON
MIOCJIEI0BATENILHOCTH, B COOTBETCTBMM C KOTOPOH JOCTHraeTcst Uelb
uccrnenoBanus. [lpu pa3paboTke METONMKHM IPOBEINCHHS SKCIICPHMEHTA
HE00XO0MMO MPEeLyCMaTPUBATh:

— TIPOBEJCHHE TPEIBAPUTEIBHOTO IIEIECHANPABICHHOIO HAOIIOACHUA
HaJl U3y4aeMbIM 00bEKTOM HJIM SIBJICHHEM C IIENIbIO ONPEAETIECHUSI HCXOTHBIX
JAHHBIX (THUIIOTE3, BEIOOpA BAPBUPYIOUTNX (aKTOPOB);

— CO3/aHME€ YCIOBHUH, B KOTOPBIX BO3MOXHO JKCIICPUMEHTHPOBaHHE
(mombop OOBEKTOB ISl HKCIEPUMEHTAIBHOTO BO3ACHCTBHS, YCTpaHCHHE
BIUSHUSA CITyJaiHBIX (haKTOPOB);

—  ONpeJeNeHne MPEETIoB U3MEPEHN;

— CHCTEMaTHYecKoe HAOJIOAEHWE 3a XOAOM pAa3BHTHA H3y4aeMoro
SIBTICHUSI M TOYHbIE OITMCAHUS (DAKTOB;

— TIPOBEJCHHE CHUCTEMAaTHYECKON PETHCTPali M3MEPEHHH M OLECHOK
(haKTOB PA3NUIHBIMH CPEACTBAMH H CIIOCOOAMI;

— CO3/IaHH€ TTOBTOPSIONIUXCS CUTYAIlMH, TIEPEKPECTHBIX BO3JCHCTBHH,
M3MEHEHHE UX XapaKTepa U yCIOBHH;
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— CO3JaHME YCIOKHEHHBIX CHUTYal[Mid C IENbI0 TIOATBEP)KACHHS HWIIH
OIPOBEPIKEHHUS paHee MOTYYCHHBIX TAHHBIX;

— Tepexol OT SMIUPHIESCKOr0 U3YUSHHUs K JIOTHYCCKUM O0OOIICHHUSIM,
K aHaiu3y M TEOpEeTHYEeCKOW 00paboTke IMONy4eHHOro (aKTHIECKOro
MaTepHana.

Ilepen KaxAbIM 3KCIEPUMEHTOM COCTABJISETCS €ro IUIaH, KOTOPBIH
BKJIIOYAET:

—  1elNb ¥ 33]]a4¥ IKCIIEPUMEHTA;

— BBIOOp BapbUpYeMBbIX (pakTOpOB;

— obocHOBaHUE 00BEMa OJKCIIEPUMEHTA, YHCIIA OIBITOB; MOPSIOK
peanu3aluy OrbITOB;

—  OIpeJeNieHne MOCIeA0BaTeNbHOCTH U3MEHEHHUS (PaKTOPOB;

— BbIOOp IIara W3MEHEeHWs (AaKTOPOB, 3a/laHHE WHTEPBAIOB MEXIY
6y}1yI]_II/IMI/I OKCIICPUMEHTAJIbHBIMU TOYKaMU,

— 00OCHOBaHHE CPEJICTB U3MEPEHNI;

—  OIHMCaHWE MPOBEICHUS DKCIICPUMEHTA;

— o0ocHoBaHHME CrOCOOOB OOpabOTKM M aHajiu3a pe3yJbTaToB
IKCIEPUMEHTA.

PaccMotpuMm nipezacTaBiieHHbIH 11aH 0ojee moapoOHO.

Ba)xHBIM 3TamoM IOATOTOBKH SKCIEPHMEHTA SIBISCTCS OINpENCICHUE
ero neied u 3amad. KoandecTBO 3amad HE HOJDKHO OBITh  CIIMIIKOM
6ompimm (myaire 3-4, makcumainbho 8-10) [14].

Ilepex skcmepuMeHTOM Halo BHIOpaTh BapbUpyeMble (aKTOpHI, T.e.
YCTaHOBHUTH OCHOBHBIE M BTOPOCTCIICHHBIC XapaKTEPUCTHKH, BIMAIOLINE Ha
HCCIIeyeMblid TIpolecc, NPOaHAIU3NPOBATh PacUeTHBIE CXEMBI IpoLecca.
[IpaBuibHBIA BBHIOOD OCHOBHBIX M BTOPOCTENICHHBIX (DAaKTOPOB HIpaeTr
B)XHYIO POJIb B 3 (QEKTHBHOCTH SKCIIEPUMEHTA, TIOCKOJIBKY OH CBOAUTCA K
HAXOKACHHUIO 3aBHCHMOCTEH Mexay OJTUMH (akropamu. Heobxomumo
TakKe 0OOCHOBaTh HA0Op CPEICTB M3MEPEHWH, 0O0OpYIOBAHMS, MAIIUH H
armapartoB. [103TOMy BakHO OBITH XOpOIIO 3HAKOMBIM C BBHITYCKaeMOW B
CTpaHe M3MEPHUTENBbHON ammapaTypoi. Hepenko Bo3HHKaeT moOTpeOHOCTH B
CO3JaHMU YHHUKaJbHBIX IPHOOPOB, YCTAHOBOK, CTEHIOB IS BBINOJHEHHS
9KcIiepuMeHTa. [Ipu 3TOM uX pa3paboTka M KOHCTPYHPOBAHHE IOJKHBI
OBITh TIIATENILHO 0OOCHOBAHBI TEOPETUYECKUMH PACUCTaMH.

OIHUM M3 CaMbIX OTBETCTBEHHBIX MOMEHTOB B 3KCIIEPUMEHTE SIBILCTCS
YCTaHOBJIEHUE TOYHOCTH U3MEPEHUHN M MOrpemHOCTH. MeToabl U3MEPEHHIT
JIOJDKHBI 0a3MpoBaThCs Ha 3aKOHAX CIEHHAIBHOW HAYKH — Mempoao2ul,
U3y4Yarolell CpeCcTBa U METOIBI H3MEPEHUH.

[pu sKcIepUMEHTaTbHOM HCCIISNOBAaHUM OIHOTO M TOTO K€ IMpolecca
TIOBTOPHBIE OTCYETHI Ha IPHOOPax, KaK MPaBHII0, HEOIHHAKOBEL
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OTKIIOHEHHUs] BO3MOXKHBI MO PsAAY MPUYMH: HECOBEPUICHCTBO MPHOOPOB,
HEOZIHOPOAHOCTh CBOWCTB M3y4yaeMoro marepuaia u jap. [lostomy
9KCIICPUMEHT  HHUKOTAAa HEe  OOXOOUTCS  OJHUM  HM3MEpeHHeM, a
CIIeOBATENIbHO, HY)XHO 3HATH WX MHHHMAIBHOE KOIHYECTBO, KOTOPOE
cMorio Obl 00ecIeYnTh YCTOHUMBOE CpelnHee 3HauyeHHe H3MepsieMon
BEITUYHHbI, yJIOBJICTBOPSIONICH 3aJaHHOH CTETIIEHH TOYHOCTH.

B Meronuke skcnepuMeHTa MOAPOOHO pa3pabaThIBAeTCsl MPOLIECC €ro
MIPOBECHUS; COCTABIISIETCS MOCIEA0BATENBHOCTh ONEpaliii U3MEPEHUH 1
HaOITIO/ICHHIA; JEeTAaJIbHO OIMMCHIBACTCS KaXKIasi omeparnusi B OTACIbHOCTH C
y4eTOM  BBIOPAHHBIX  CPEICTB  JUIA  TMPOBEACHUS  OKCIICPUMEHTA;
000CHOBBIBAIOTCS METOJIBI KOHTPOJIS KavecTBa OTepAITHiA,
o6ecnetha}01u1/Ie Ipu MHUHHUMAaJIbHOM KOJIMYECTBE I/ISMepeHI/Iﬁ BBICOKYIO
HAJIG)KHOCTh M 33J[AHHYI0 TOYHOCTH; pa3pabaThiBaioTCs (HOPMBI KypHATIOB
JUTS 3QTMCH PE3YJIbTaTOB HAOIIOJICHUI U U3MEPEHUIA.

BakHBIM pazjielloM METOAMKH SIBJISETCS BBHIOOP METOJ0B 0OpabOTKH M
aHaJiu3a OKCIICPUMEHTAJIbHBIX JAaHHBIX. O6I)I'~IHO PE3YyIbTAThI
9KCIIEPUMEHTOB CBOAATCA B ciexyiomue ¢GOpMbl 3amUcH: TaONuUIbL,
rpaduku, GOpMYJIbI, YTO MO3BOJISET OBICTPO aHATU3UPOBATH MOIYYCHHYIO
uHpopmanuio.

Ocoboe  BHMMaHWE B  METOAMKE  JIOJDKHO  OBITh  YIEJIEHO
MaTeMaTH4eCKUM MeTojaM oOpaOOTKM ¥ aHalIHM3y ONBITHBIX JaHHBIX,
HanpuMep, YCTAaHOBJICHUIO SMITUPHYECKHX 3aBUCUMOCTEH, alpOKCHMAaliH
CBsI3eH MEXIy BapbUPYIOLIMMH XapaKTEePHCTHKaMH, YCTAHOBJICHHIO
KPUTEPUEB U JOBEPUTENBHBIX HHTEPBAJIOB H IP.

Ha o0beM u TpymoeMKOCTb HPOBEOECHHUS AKCHEPUMEHTAIBHBIX paboT
CYIIECTBEHHO BIMAET B[ SKCIIeprMenTa. Hampumep, HaTypHBIE U MOJICBBIE
OKCIIEPUMEHTHI, KaK HpaBHIO, HMEIOT OONBIIYI0 TPYJOEMKOCTb, YTO
CllenyeT YYUTHIBaTh IPH TUIAaHUPOBAHUH.

INocne ycraHOBIEHUS 00bEeMa HKCIIEPUMEHTAIBHBIX pabOT COCTABIISETCS
nepeyeHb HeOOXOIMMBIX CPEICTB M3MEPEHHH, 00beM MAaTepHANIOB, CIHCOK
HCIOJIHUTEIIEH, KaJIeHIapHBIM IUIAH U CMETA PACXOI0B.

[IporpaMmmy SKCHIEpHMEHTa pPaccMaTpUBAET HAYYHBIH DPYKOBOIHUTEIb,
00CyX/IaloT B Hay4YHOM KOJUIEKTHBE (HAampuMmep, Ha 3aceHaHuu Kadeapsl
WM HAayYHO-TEXHHYECKOTO COBETa) W YTBEPIKAAIOT B YCTAaHOBJICHHOM
TIOpsIZIKE.
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MeTpOJIOFl/Iﬂ B OKCHIEPUMEHTAJIBHBIX HCCJICTOBAHUAX

BakxHoe MecTo B OKCHEPHMEHTAIBHBIX HCCIIENOBAHUSX 3aHUMAIOT
n3MepeHusi. HMsmepenue — 3TO HAaXOXKICHHE 3HAUYCHHS (U3HMUECKOH
BEIMYMHBI ONBITHBIM IYyTEM C MOMOIIBIO CIHENUAIBHBIX TEXHHYECKUX
cpenctB. CyTh U3MEPEHUS COCTABIISIET CPABHEHNE U3MEPSIEMON BETMUUHBI C
W3BECTHOM BETUUMHOM, MPUHATON 33 eAMHUILY (3TajioH) [1].

Teopueii 1 MPakTUKOH U3MEPEHHUI 3aHUMAETCSl Mempoao2usi — HayKa 00
W3MEpEeHNsIX, METO/IaX M CPENICTBAaX 00ECIeUEeHHs X €AMHCTBA M CIIOco0ax
JOCTHXKeHHs TpeOyeMoll TouHOocTH. K OCHOBHBIM mpo0iieMaM METpOJIOTHH
OTHOCSITCS:

— oOmas Teopusi U3MEPEHUIA;

— CAUHUIIBI ¢)H3I/I‘ICCKI/IX BCIIMYHH U UX CUCTCMBI,

— METO/Ibl ¥ CPEJICTBA U3MEPEHUIA;

— MCTOABI ONPECACIICHUA TOUYHOCTU H3MCpCHHﬁ;

— OCHOBBI O0OecrieueHHs eMHCTBA U3MEPEHNH.

Baxmneliliee 3HaueHHMEe B METPOJIOTMHM OTBOAATCA OJTajJOHaM U
00pa3umoBbIM cpefacTBaM u3Mmepenuil. K amanonam otHOCATCS cpenctsa
U3MepeHHi, 00ecIeYrBalOMX BOCIIPOU3BEICHUE M XPAaHEHHE SIMHULBI C
LEIb0 Mepejauyd ee pa3Mepa HIDKECTOSIIUM CPEACTBAM H3MEPEHHUS.
OTaioHbl BHINOIHEHBI 110 0c000i crienupukanmy. JranonHas 6asa Poccuun
cozepkut oonee 120 rocynapCTBEHHBIX ATAJIOHOB, B TOM YHCIIE, HATIPUMED:
€IMHUIIBI JUIMHBI, MacChl U JIp.

OO0pa31oBble CpenCcTBa H3MEPEHHH CIyKaT IS NPOBEPKH IO HUM
pabounx CPeACTB U3MEPEHHUS, TOCTOSHHO UCHIONB3YEMbIX HEIOCPEICTBEHHO
B HCCJICIOBAHUSIX.

Pa3nn4aroT HECKOIBKO OCHOBHBIX METOHOB M3MepeHus [ 1].

Memoo HenocpeOcmeenHoU oyenku — OUpPEHEICHHWE 3HAUYCHHSA
BEJIMYMHBI HETIOCPEJCTBEHHO 10 OTCUETHOMY YCTPOWCTBY M3MEPUTEIHHOIO
mpubopa [pAMOro AEWCTBHS (HaIpuUMep, W3MEpPEHHE MacChl Ha
uudepOIaTHBIX Becax).

Memoo cpasnenus ¢ mepou — M3MepseMasi BEIMUMHA CPaBHUBACTCS C
BEJIMYMHOM, BOCIPOM3BOJNMON Mepod (Hampumep, M3MEpeHre Macchl Ha
PBIYXHBIX BECAX C YPABHOBEIIMBAHNEM THPSIMH).

Jughpepenyuanvrolii.  memoo — Ha  H3MEPHUTENBHBIA  TPUOOP
BO3JICHCTBYET  PA3HOCTb  M3MEPSEMOW M M3BECTHOM  BEJIWYMUHBL,
BOCHPOM3BOIMMON Mepol (HampuMep, HW3MEPEHHs, BBIIOIHAEMBIC TIPH
NpOBEpPKE Mep JUIMHBI CpaBHEHMEM ¢ 00pa3loBOH Mepoil Ha
KOMITapaTopax).
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Hynesoit memoo — pe3ynbTHpYIOMHHA 3PQPEKT BO3ICHCTBUS BEITUIUHBI
Ha TIpuOOp MAOBOINAT 10 HyNs (HampuMep, H3MEpEHHE DSJIEKTPUYECKOro
COIPOTHUBIIEHHSI MOCTOM C TIOJIHBIM €r0 YPaBHOBEIINBAHHUEM ).

Memoo 3amewjenusi — U3MEPEHHYIO BEIIMYMHY 3aMEIIAIOT W3BECTHOM
BEJIMYUHOM, BOCIPOU3BOAMMONM Mepoi (Hampumep, B3BEIIMBAHHE C
MOOYEPETHBIM MTOMEIEHUEM U3MEPSEMONM MacChl U TUPHU Ha OJIHY U Ty K€
YaIIKy BECOB).

Memoo coenadenuti — Pa3HOCTh MEXKIY H3MEPSEMOH BETUYUHOW U
BEJIMYUHOHN, BOCHPOM3BOAMMON MEpOH, H3MEpsieTCsl C HCIOJIb30BaHHEM
COBMNAJICHUS OTMETOK IIKAJI MU MEPUOIUUECKUX CUTHAIIOB.

Heorpemiemoil 4acTbio 3KCTIEPUMEHTAJIBHBIX MCCIEAOBAHUH SBISIOTCS
cpedcmea usmepeHuss — COBOKYIMHOCTh TEXHMYECKHUX CPEICTB, WMEIOLINX
HOPMMpPOBaHHbIE  IOTPEIIHOCTH,  KOTOpble  JAal0T  HEOOXOAMMYIO
UH(OPMALIUIO ISl SKCIEPUMEHTATOpPA.

B Hacrosiiee Bpemss B Poccuu BbImyckaeTcsi OONBIIOE KOIMYECTBO
CPEICTB HW3MEPCHUM W HAOMIONCHWHA M M3MEPCHHs IoKazaTelen
(bu3NUECKNX, MEXaHMYECKUX, XMMUYECKHX CBOMCTB, & TaKKe CTPYKTYpBI
Marepuana u u3genus u T.4. K cpenctBam m3MepeHHH OTHOCAT MEpHI,
H3MEpUTENbHbIE MPUOOPHI, YCTAHOBKH U cHcTeMbl. OJHa M3 BaKHEHIIUX
XapaKTEePUCTUK CPEICTBA H3MEPEHUs sBIAeTCa nocpeuinocms. OHa
BO3HHUKAET BCJICJICTBHE HeI00pOKaYeCTBEHHBIX MaTepHaJIoB,
KOMIUICKTYIOIIUX H3JIENUH, MPUMEHSEMbIX JJIsi U3TOTOBJICHUs TPHOOPOB;
IUIOXOr0 KayecTBa M3TOTOBJICHHS MPUOOPOB; HEYAOBIETBOPUTEIHLHON
SKCIUTyaTaIlH U JAp.

PaccMoTpuM OCHOBHBIE XapaKTepUCTHKU MPHOOpA.

YyecmeumenbHocms — CIOCOOHOCTh OTCUMTHIBAIOIIETO YCTPOMCTBA
pearupoBaTh Ha U3MEHEHHS U3MEPSIEMOM BETHIMHEI.

Tounocms — XapaKTEPHUCTHKA, CBSI3aHHAS C CyMMAapPHOH MOTPEIIHOCTHIO.

CmabunbHocms — CBOWCTBO OTCUETHOTO YCTPOMCTBAa 0OECleunuBaTh
MOCTOSIHCTBO MOKa3aHMUI OTHOM M TOM K€ BEITNUHNHEL.

Jlroboe cpencTBO W3MEpEHHs] MOJDKHO TIIOABEpraThcs IIOBEPKE Ha
TOYHOCTb.

Pabouas nosepka TPOBOAWTCA B HHU30BBIX 3BEHBAX OpPTaHU3AIUH
KOKIOBIM ~ JKCIIEPUMEHTATOPOM  HEIOCPEACTBEHHO  TIepel  HavajioM
M3MEpEeHUH 1 HaOIroIeHUH.

Tocyoapcmeennasn nogepka 3a obecTiedeHHEM B CTpaHE CIUHCTBA Mep
MIPOBOJUTCS TOCYJAPCTBEHHBIMH METPOJIOTHUYCCKUMHU HWHCTHUTYTaMHA U
mabopaTOpUAMU TI0 HA30PY 33 CTAHIAPTAMH U M3MEPUTEIHHON TEXHUKOM.

Beoomcmeennas noeepxa  OCymIecTBISCTCS B TEPUOIBI  MEXKIY
TOCYIapCTBEHHBIMH TIO CTIEIHANBHOMY TrpaduKy, pa3padoTaHHOMY IS
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I[aHHOﬁ OpraHu3anuu. Omna Majto 4eM OTINYaeTCs OT ToCyaapCTBECHHBIX
MOBEPOK, HO, KaK IIpaBUJIO, IPOBOAUTCA IO COKpaIHeHHOﬁ IporpamMmme.

Opranusanus pado4ero MecTa 3IKCIePUMEHTATOPA

Pabouee mecmo — 4dacTb pabodero MpPOCTPAHCTBA, HA KOTOPOE
pacrpocTpaHseTcsi HeMOCPEJCTBEHHOE BO3JEHCTBHE JKCIEPUMEHTATOpa B
HPOLIECCe UCCIIEOBAHUSL.

Pabouee  npocmpancmeo  —  YacThb ~ JIaDOpaTOPHOrO WU
MIPOU3BOJICTBEHHOT'O TIOMELICHUS, OCHaIlleHHas HEOOXOIMMBIMH
OKCIICPUMEHTAJIbHBIMU CPEACTBAMU U O6CJ'Iy)KI/IBaeMaH OOHUM HIIN l"pyTIl'IOﬁ
UCcCIIe0BaTeNEN.

PabGouee MPOCTPAaHCTBO MOKET OBITH:

— crauuoHapHbIM (B naboparopusiX, Hay4HO-HCCIEIOBATEIbCKUX
YUPEXKICHUSIX, IOTUTOHAX);

— YCIIOBHO-CTaLlMOHApHBIM (B HEPeABWKHBIX  J1a0OpaTopusix,
BPEMEHHBIX [OJIMTOHAX);

— MOOWJIBHBIM (B XO/IOBBIX JIAOOPATOPHSX).

JlaGopaTopust TpeNCTaBIsieT COOOH  CIENMANbHO  000PY/IOBaHHOE
HIOMeEIIEHHE, B KOTOPOM HPOU3BOIATCS IKCIEPHMEHTAJIbHBIE
ucclienoBaHus. B cooTBETCTBUY ¢ 0COOEHHOCTMHU Pabo4ero NpocTpaHCTBA
MOXHO  BBIIENATH JBa THNA  HCCIENOBATEIBCKUX  J1a0OPATOPHIA:
CTAIlMOHAPHBIE U TIePEIBIKHEIE.

PabGouee Mecto cmayuomapuoi  nMabOPATOPUHM  KOMIUIEKTYETCS
CIelMabHBIM ~ pabo4yuM  CTOJOM. B 3aBHCHMMOCTM OT Ha3HauCHUA
nmabopaTopun KaXKIbIi 1a00pPaTOPHBIA CTOI MOXKET 00ECTIeYMBATHCS BOIOM,
SJIEKTPUYECTBOM, Ta30M, [TAPOM, CXKATBHIM BO3IYXOM W OOLIMM BaKyyMOM.
Ha cromax pa3Memarorcs Taroke — IOTENcens I BKJIIOYCHUS
SNIEKTPONPUOOPOB, HACTONBHBIX JIAMII, BBIYMCIHUTENBHBIX MAIIHHOK,
HArpeBaTeIbHBIX MNPHOOPOB (MASUIBHUKH, IUIMTKH), pa3MemaeMbIX Ha
KYCKaX TOJICTOTO JIUCTOBOro acbecta. Ocoboe BHUMAHKE CIIEAYET YIeNATh
OCBELICHHOCTH pabovero Mecra.

ObopynoBaHue nepedsudicHbix TadopaTopuil OIM3KO K CTAIlMOHAPHBIM,
HO HECKOIIBKO YCTyNaeT MM H3-3a HeXBaTku Iuiomaneil. IlepenBukHble
nabopaTopuy BMECTO JIAOOPAaTOPHBIX CTOJOB OCHALIAIOTCA OTKHUIHBIMH
CTONIMKAMH JUISl BECHHS HEOOXOIMMBIX 3aIllicell B MpoLecce MPOBEICHHS
9KCIIEPUMEHTA.

Bce ananussl, onpezneneHus ¥ HaOMIOACHUS HEOOXOIMMO 3alMCHIBATh B
CHELMATIBHBIN )KYpPHAI, AaXK€e €CIN Pe3yIbTaThl OJTHOTO CTATHCTHYECKOTO
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psAAa pe3Ko OTIMYAIOTCA OT COCEAHHMX H3MepeHud. B nanpHedmeM 3T1o
MO3BOJIMT YCTAHOBUTh NPHUYMHBI OTKIOHeHHil. Kpome Toro, B KypHau
BHOCSITCS IIPOCTEHUIIINE PACUETHI, HEOOXOIUMBIE B TEUEHUE IKCIIEPUMEHTA.

[Ipu npoBeneHnn 3KcrepruMeHTa HEOOXOIMMO HENPEPBHIBHO CIETUTH 32
CpeICTBaMH H3MEPEHHH, NMPaBUIBHOCTBIO UX IOKa3aHUM, MEpUOTUYECKU
MIPOBO/IUTH MX TIOBEPKY, HE JAOIYCKAaTh NOCTOPOHHUX JIUI] B pabOuyro 30HY.
Crnenyer Taxke He 3a0bIBaTh O TEXHHKE O€30MAaCHOCTH BO BpeMs
MIPOBEIEHUS SKCIIEPUMEHTA.

Ocoboe MecTo NMpH TPOBENEHHH SKCIEPUMEHTAIBHBIX HCCIEI0BaHUM
NIPUHAUICKUT AHAIN3Y PE3YNbTaTOB JKCIHEPHMEHTa. OJTO 3aBeplIaromias
4yacTh, Ha OCHOBE KOTOPOM Je€naroT BBIBOA O TMOATBEP)KIACHUM THUIOTE3BI
Hay4qHOro wuccienoBanud. llpeaBapuTensHylo 00paOOTKy pe3ysbTaTOB
JKCIIEPUMEHTa W HX aHAJIN3 HEOOXOAHMMO TMPOBOAMTH Mepe] KaxIbIM
MOCNIEYIONMM U3MEPEHHEM, YTO MTO3BOJIUT KOHTPOJIUPOBATh UCCIIEAYEMBIi
npolecc, KOPPEKTUPOBATH IKCIIEPUMEHT M TIOBBIIATH €ro ) (h)eKTUBHOCTb.

Pe3ynbTaThl 3KCHEPUMEHTOB O(OPMIISIOTCS MPOTOKOJIOM, KOTODBIN
MOANHUCHIBAECTCSI  IKCIIEPUMEHTATOPOM M, €CIM  3KCHEPUMEHT  ObLI
MIPONU3BOJICTBEHHBIM, PYKOBOAMUTEIEM IIPOU3BOJICTBA.

Bausinue Pa3/IMYHBIX (l)aKTOpOB Ha X0 M Ka4€CTBO IKCIIEpPUMEHTA

B nmpomecce mnpoBeneHHs SKCIHEPUMEHTa M3MEPEHUS Pa3sIMuHBIX
MoKa3artesell He MOryT OBITH BBIIOJHEHBI aOCOMIOTHO TOYHO, MOCKOJIBKY
CaMH HW3MEpUTENIbHbIE NPUOOPHI HMMEIOT ONPENENeHHYIO MOTPEIIHOCTb,
KOTOpasi IOMHUMO YKa3aHHBIX BBIIIE IPUYNH, MOXKET BOSHUKATh BCIIEACTBHE
HEJIOCTATOYHO TIIATENBHOTO TPOBEJICHUS OINbITA, BIUSIHHUSA Pa3IMIHBIX
HEYUYTEHHBIX (DAaKTOPOB B MPOILECCE OIBITA, CyOBEKTUBHBIX OCOOCHHOCTEH
JKCIIEpUMEHTAaTOpa. B KadecTBe mMpHMepa MOXKHO HMPUBECTH CIIEIYIOLINE
(baxTophI.

Cucmemamuyeckue nozpewiHocmy — TIPH TIOBTOPHBIX 3KCIIEPUMEHTAX
OCTAIOTCSI TIOCTOSSHHBIMU (WJTH M3MEHSIOTCS TI0 M3BECTHOMY 3aKoHY). OHH
MOT'YT OBITh NMOCTOSHHBIMU WJIM TIEPEMEHHBIMH, YBETMIHMBAIOIINMUCS WIIN
YMEHBIIAIONMMHUCS B TIpOIecce IKcrepuMeHTa. Mx obs3aTenbHO HyKHO
WCKJI0YaTh ITYyT€M pEryJAHpOBKM WIM PEMOHTA CpPEICTB HM3MEPEHHS,
TIIATETPHOW TIPOBEPKM WX YCTAaHOBKH, YCTPAaHEHUS HEKEIaTENbHBIX
BO3JICHCTBUI BHEIIHEN CPEBI.

Cnyuaiinvle nocpewnocmu — BO3HHKAIOT CIy9ailHO MpPU IIOBTOPHOM
n3MepeHny. VX pa3HOBUIHOCTH — TpyOble MOTPEHIHOCTH WM MpPOMaxw,
CYIIECTBEHHO MPEBBIIIAONINE CHCTEMATHIECKHE WK CITydaiHbIe
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MOTPEITHOCTH. B GONBIIMHCTBE CITy4acB OHHM BBI3BAHBI OLIMOKAMH
IKCIEPUMEHTATOPA.

Cybvexkmuenasi — nocpewiHocms  —  BBI3BaHA  ICHXOJIOTHYECKUMHU
(mcuxonoruueckue  Oapbepbl W MHEPUHOHHOCTh  MBIIUICHUS) — HJIH
NCUXODU3MICCKUMHU MPUIHHAMH (IE(PEKT 3pEHHS IKCIIEPUMEHTATOPA).

WHorma  wmccnemoBaTeqb B Tpolecce  aHalM3a — Pe3yJbTaToB
9KCIIEPUMEHTa 0ECCO3HATENIFHO MOJrOHIET JKCIEPUMEHTAIbHBIC TaHHbIC
JUTSl IOATBEPXKICHUS paHee BBIIBUHYTOW THITOTE3HI.

WHorma ommOKy SKCTIepUMEHTA CBSI3aHBI C TE€M, YTO HCCICIOBATENb HE
HpeAcTaBisieT cebe 4eTko, 4TO OH COOMpaercs MOMyduTh. B pesymbrarte
MOTyT OBITh HE YYTCHBI BakKHEWImHe (AKTOpPbI, YTO CYLIECTBEHHO
3aTPYAHUT aHAJIU3 SKCIIEPUMEHTAJIbHBIX JaHHBIX.

Bce  BBIICH3NIOKEHHOE — IOKa3blBaeT, 4YTO JHO00H  pe3ynbTaT
OKCIICpUMEHTA JOJIKEH BOCIPUHHUMATBCA KPUTHYCCKU W MHOI'OKPATHO
npoBepsThCs. IlepenpoBepKy pe3yabTaToB IKCIEPHMEHTa IieliecoodpasHee
OCYIIECTBJIATL B APYro€ BpeMs HA HWIIH, €CIIM €CTb BO3MOXXHOCTB, I10
HCTEUCHUH HECKOJBKHUX IHEH.

ITocne 3aBepuieHHsI BCEX CEpUH  DKCIEPUMEHTA  HCCIIEIOBATENb
HOPUHUMAET TO HIIK HHOE PEIICHHE!

— TPU3HATH OCHOBHYIO YaCTh PabOTHI 3aKOHUYCHHOI;

— TPOBECTH AOMOJIHUTENLHBIN cOOp MHPOPMALMKM 1 OTOOp MaTepHaa
C LENBIO OATBEPIKACHUS THIIOTE3BI;

— Tpu3HaTh paboTy HeyJaBIIeHCs U T. 1.

Ecnu caMoCTOSITENbHBIE OMBITH HPOIOIDKAIOTCS IUTEIBHOE BpeMs,
PEKOMEHIYETCsl HNEePUOIMYECKH IPOBOANTH HX OOCYXKICHHE B HAayqYHOM
KOJUIEKTHUBE. OJTO IO3BOJSIET CBOCBPEMEHHO CKOPPEKTHPOBAaTh  XOJ
9KCIIEPUMEHTa M HAIIPABHUThH €r0 B TpebyeMoe pyciIo.



59

I'mapa 7. SGKCIIEPUMEHTAJIbHBIE ®AKTOPHBIE
MATEMATHUYECKHUE MOJEJIN

OC00eHHOCTH IKCIIePUMEHTAJIBHBIX (PAKTOPHBIX Moze el

Hapsiny ¢ TeopeTHYecKMMH MATEeMATHYSCKUMH MOJCISIMUA  IPH
(GYHKIMOHANEHOM — TPOCKTUPOBAHUM  TEXHHYECKHX CHCTEM  IIHPOKO
MPUMEHSIOTCS SKCTIEPUMEHTANIbHBIE (DAKTOPHBIE MATEMATHUCCKHE MOICIH
[17].

TeopeTudeckre MOJEIH HMEIOT TO TMPEUMYIIECTBO, YTO OHH
HEMOCPEICTBEHHO ~ OMUCHIBAIOT ~ (DU3MYECKHE CBOWCTBA TEXHHUYECKOI
cucrembl.  Koa¢p¢uuueHTsl  ypaBHEHWIl  TeOpeTHYEeCKMX  Mojenel
NPE/ICTABISIFOT  COOOM MapaMeTpbl 3JIEMEHTOB TEXHHYECKOH CHCTEMBI
(BHYTpEeHHHE mNapaMeTpbl CHCTEMbl) WIIM HEKOTOpble KOMOHMHAIMM O3THX
napaMeTpoB, a 3aBUCHUMBIC ITepEMEHHbIC — (Da30BbIe KOOPIUHATHI CUCTEMBI.
OHH MO3BOJISIOT OCYIIECTBIATH KIMUTAIIHOHHOE MOJIEITUPOBAHKE MTPOLIECCOB
(YHKIIMOHUPOBAHUS TEXHUYECKOH CHCTEMBI BO BPEMEHH, JIETAlIbHO U3Y4aTh
n3MeHeHne (a30BBIX KOOPAMHAT B 3aBUCUMOCTH OT BHELIHUX BO3ACHCTBHUIA
(BO3MyIIAIOIIMX M YIOPABJIAIONIMX), AaHAJIM3UPOBaTh  YCTOWYMBOCTH
CHCTEMBI,  KayeCTBO  MEPEXOAHBIX  MpoueccoB,  A(PPEKTUBHOCTH
(YHKIIMOHUPOBAHUSI B YCIOBMSIX CIy4YalHBIX BHEIIHWUX BO3JICHCTBUH,
OMM3KMX K  pealbHbIM, T.6. OLEHUBATH €€  (YHKIHOHAJIBHYIO
paboTOCIIOCOOHOCTD U BBIMOJIHEHUE TEXHUIECKUX TPEOOBAHHI K CHCTEME.

Ho ¢yHKkimoHanbHBIE TEOPETHYECKHE MOIETH CIOKHBIX TEXHHYECKHX
00BEKTOB MIPE/ICTABIISIOT coboii CHCTEMBI HEJTMHEHHBIX
i depeHInaTbHBIX YpaBHEHHH BBICOKOTO Mopsiaka (00bidHO He Hinke 30-
ro nopsaka). OXHOKpaTHOE pelIeHHe TaKOH CHCTEMBl YPaBHEHHH Ha CaMBIX
coBpeMeHHBIX DBM TpebyeT 3HaUMTENBHON 3aTpaThl MAIIMHHOTO BPEMEHU
(mecsTku 1 make cOTHU MHUHYT). CIIeAyeT MPHU STOM YIUTHIBATD, YTO 3a1a4H
NPOSKTUPOBAHMS HOCAT SPKO BBIPAKCHHBIH ONTHMH3ALMOHHBIA XapakTep.
Lenpio (hyHKIMOHATIBHOTO MPOEKTHPOBAHUS SBISETCS BBIOOP CTPYKTYPHI
Ha OCHOBE HEKOTOPOrO MHOXKECTBA BAapHAHTOB U  OINpENeIICHHUE
ONTHMaJIbHBIX IapaMeTpOB TeXHHWYECKoro oObekrta. IIpomemypbl BeIOOpa
CTPYKTYpPbl M ONTHMH3AIMOHHBIC AITOPHUTMBI TPEOYIOT BBINOIHEHHS
MHOXKECTBA HWTEpalWi, KOJTHYECTBO KOTOPBHIX MOXKET JOCTHIaTh YHCEI
BTOPOT'O W TPETHETO ITOPSIKOB, MPUYEM, Ha KAKIOW MTEPALlH PeIIaeTCs
ucxonmHas cucrema auddepeHnHaNnbHbIX ypaBHeHMH. [loaToMy pemeHue
OJIHOW TPOEKTHOW 3aJaddl XapaKTepH3yeTCs OrpOMHBIMH 3aTpPaTaMH
MAIIMHHOTO BPEMEHH. DTUM OOBSICHACTCS MEIUICHHOE BHEPEHUE METO/IOB
(YHKIMOHAIEHOT'O IIPOSKTUPOBAHMUSI B KOHCTPYKTOPCKHX OpraHU3aLMsIX.
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Bmecre ¢ Tem 0e3 BbImoOmHEHWS paboT TO  QYHKIMOHAIEHOMY
MIPOEKTUPOBAHUIO HEBO3MOXXKHO OOECIIEUNTHh BBICOKUH  TEXHUYECKHN
YPOBEHb U KOHKYPEHTOCIIOCOOHOCTH CO3/IaBa€MBIX CIIOKHBIX TEXHHYECKHX
00BEKTOB.

3arpaThl MAIMHHOTO BPEMEHN MOYKHO 3HAYUTEIIFHO COKPATHTh, €CITH Ha
JTane ONTHMU3AIMK IApaMETPOB HCIIOIB30BaTh AKCIEPUMEHTAIBHYIO
(aKTOpHYI0 MaTEMaTUYECKYI0 MOAETb. JKCHEpUMEHMANbHbIE (PaKMOpHble
MoOdenu, B OTIMYME OT TEOPETUUECKHX, HE HCIOIb3YIOT (U3NUECKUX
3aKOHOB, OITMCHIBAIONIMX TPOUCXOASAIINE B OOBEKTaX MPOLECCHl, a
TIPE/ICTABISIOT COOOM HEKOTOphIe (OpMaJIbHBIE 3aBHCHMOCTH BBIXOIHBIX
rapamMeTpoB OT BHYTPEHHMX U BHEIIHMX IapaMeTpoB OOBEKTOB
NPOEKTHPOBAHHSI.

OKkcnepuMeHTallbHass (akToOpHask MOJENIb MOXKET OBbITh IOCTpOEHa Ha
OCHOBE TMPOBENEHMS] OSKCIEPHUMEHTOB HEMOCPEJICTBEHHO Ha CaMOM
TEXHUYECKOM 0o0BbeKTe (Gusuuecxue 9KCNEepUMEeHMbL), 6o
BLIYUCIUMENbHLIX KChepumenmos Ha DBM c TeopeTHuecKoil MOENbio.
IIpn co3paHMM HOBBIX TEXHHYECKUX OOBEKTOB (PU3MUECKHH 3KCIEPUMEHT
NPOBOAMTCA Ha MPOTOTHIAX WIM aHaJoraXx, a MHOIZA Ha MAaKeTHBIX
obpazuax. OnHako (pU3MYECKUEe IKCIIEPUMEHTBI TPEOYIOT OrPOMHBIX 3aTpat
MaTepHaJbHBIX 1 BPEMEHHBIX PECYPCOB, I0ITOMY UX BBINOIHAIOT OOBIYHO B
TeX Cly4asxX, KOIZa BO3HMKAeT HEOOXOIMMOCTb IIOMCKa IIyTeil
COBEPLICHCTBOBAHUS  CYIIECTBYIOIIMX TEXHHYECKUX CHCTEM, KOria
CIIO)KHOCTB 3THX CHCTEM M YCIOBHH MX (YHKLIMOHHUPOBAHUS HE MO3BOJISET
HalgeaTbcsli Ha TpeOyeMylo TOYHOCTh HX MAaTeMaTH4ecKOro OIHCAHUS
TEOPETUYECKUMH METOJaMHU.

[Ipu dQyHKIMOHANEHOM MPOEKTUPOBAaHUU (DAKTOPHBIE MOJENTH Hauboiee
YacTO MONYYalOT Ha OCHOBE BBIYMCIHTENBHBIX SKCIEepHMEeHTOB Ha OBM c
TEOPETUYECKON MOAETIBIO.

[Ipu mocTpoeHHH SKCHEPUMEHTANBHON (DaKTOpHONW Mojenu OOBEKT
MOZEIUPOBaHUs (IPOSKTUpYeMasi TEXHUYECKask CHCTEMa) TPEeJICTaBIsIeTCS B
BUJIE «YEPHOTO SIIUKA», Ha BXOA KOTOPOTO MOAAIOTCS HEKOTOPHIE

mepeMeHHble X U Z , a Ha BBIXOAE MOXXHO HAaONIONATh U PETUCTPHPOBATH

nepemenssie Y (puc. 7.1) [17]. B uncno BxogHpIX iepeMeHHbIX X U Z
BXOJSIT BHYTPEHHHUE U BHEIIHHE MapaMeTpbl 00beKTa IPOSKTHPOBAHMS,
MOUTeKAINNE ONTHMHU3AINKM, a BBIXOAHBIMH IIEPEMEHHBIMH «YEPHOrO
SIIAKa» SBISIOTCS BBIXOJHBIE TIapaMeTphl 00bEKTa, XapaKTEePU3YIOLIHE ero
3¢ PEKTUBHOCTH M Ka4eCTBO IIPONECCOB (DYHKIIMOHMPOBAHHUS, BEIOMpacMble
B Ka4eCTBE KPUTEPUEB ONTUMAIBHOCTH.
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E
X 0O6BexT
— - MCCIeIOBAHUSA
Y

Puc. 7.1. Cxema 00BbeKTa HCCIIEA0BAHMS TIPH TIOCTPOSHNH SKCIIEPIMEHTATLHON
(hakTopHOI MomeTH

B nporiecce npoBeieHus SKCIIEPUMEHTa U3MEHEHHE TTepeMeHHbIX X U

Z MNPpUBOAUT K UBMEHCHHUAM BbIXOIHBIX INMEPEMCHHBIX Y . 21_]'[5{ TMOCTPOCHUA
(bakTOopHON MoOIenM HEOOXOOUMO PErHCTPUPOBATh 3TH W3MEHCHHS U
OCYIIECTBUTh HEOOXOIUMYIO HX CTaTUCTHUYECKYI0 00paboTKy s
ONpE/ICNICHHS TAPaAMETPOB MOJICIIH.

Ilpn mnpoBemeHnMM (GUINYECKOTO OSKCIEPHMEHTa MEPEMEHHBIMH X
MOXHO YIpaBJIsATb, M3MEHSA MX BEIUYUHY 10 3aJaHHOMY 3aKOHY.

Ilepemennsle Z — HeympaBiseMble, IPUHUMAIOLIUE CIydaiiHble 3HAUCHUSL.

IIpn sToM 3HaueHHs mHepeMeHHbIX X M Z MOXHO KOHTPOIHPOBATh U
pETHCTPUPOBATh C  IIOMOIIBIO  COOTBETCTBYIOIIMX — HW3MEPUTENBHBIX
npubopos. Kpome Toro, Ha 00BEKT BO3ACHCTBYIOT HEKOTOPBIE IIEPEMEHHBIE

E, xoropple Henb3d HAOMIOZATh M KOHTPOIUPOBaTh. IlepeMeHHBIE

X'=(Xy, Xp,ery X)  HA3BIBAIOT KOHMPOAUPYEMBIMU U YAPAGIAEMbIMU,
TIepeMEHHbIC 2=(2,,25,, Zy) - KOHMPOIUPYEMbIMU, HO

HeYynpaeisiempimi, a MepeMeHHbIC E=(1,8,.5) -
HEKOHMPOIUPY eMbIMU U HEYNPABISLEMbIMU.

[lepemennnie X u Z Ha3bIBAIOT (hakmopamuy. PakTopsl X SIBISIFOTCS
VIIPABISIEMBIMH U U3MEHSIOTCS KaK OemepMUHUpOS8aHHbvle nepemeHHvle, a

Gdaktopel Z HeynpapiseMble, H3MEHAEMBIE BO BpPEMEHH CIy4alHBIM
obpasoM, T.e. Z TPEACTABIAIOT COOOH  cayuatiHbie npoyeccul.

[IpocTpaHCTBO KOHTPOIHMPYEMBIX IEpeMEHHBIX — (aktopoB X u Z —
o0pasyer paxmoproe npocmparcmeo.

Beixognas nepemenHast Y npencTaBiseT co00il BEKTOp 3aBUCHMBIX
TIepeMEHHbIX MozieTupyeMoro o0bexra. Ee Ha3pBatoT omkiukom, a
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3aBucuMocTh Y ot ¢aktopoB X u Z — ¢yukyueil OMKIUKA.
leomerpuueckoe  mpeictapieHne  QYHKIMH  OTKIMKA  HA3bIBAIOT
NOBEPXHOCMbIO OMKIUKA.

ITepemennas E neficTByeT B mporecce IKCIEPUMEHTa OSCKOHTPOIBHO.

Ecmu mpennonoxuts, uto ¢akrtopel X u Z cTaOWIM3UPOBaHBI  BO
BpEMEHH, M COXPAHSAIOT TIOCTOSHHBIE 3HAYEHHs, TO TIOJ BIIMSHHEM

nepeMeHHbIX E  ¢yHkums oTkimka Y MOXET  MEHAThCS — Kak
CHCTEMAaTHYECKUM, TaK M CIy4allHbIM o0Opa3oM. B mepBom ciryuae roBopsr
0 cucmemamuyecKkol nomexe, a BO BTOPOM — O cayuaiinou nomexe. llpu
9TOM TIONIAraloT, YTO Cly4yaliHas moMexa o0JiafaeT BEPOSTHOCTHBIMU
CBOMCTBaMH, HE U3MEHSIEMbIMU BO BPEMEHH.

BO3HUKHOBEHHE MTOMEX OOYCIOBJIEHO OIIMOKAMU METOJMK TPOBEICHUS
(U3NYIECKUX IKCIICPUMEHTOB, OIIMOKAMH H3MEPUTEIBHBIX MPHOOPOB,
HEKOHTPOJIIUPYEMBIMH ~ M3MEHEHHSMHU IapaMeTpoB M XapaKTEePUCTHK
o0bekTa M BHEIIHEH Cpebl, BKIIOYAs BO3JEHCTBHS TEX MEPEMEHHBIX,
KOTOpbIE B IPUHIIUIIE MOITIH Obl KOHTPOJUPOBATHCS SKCHEPHUMEHTATOPOM,
HO HE BKIIOYEHbl MM B YHCIIO HCCIEIyeMbIX (HakTopoB (BCIIEACTBHE
TPYIHOCTEH MX HM3MEpEHHMsi, 1O OmHUOKe MM He3HaHuoo). [lomexu moryt
ObITh  TaKKe  OOYCIOBJIEHBI  HETOYHOCTHIO  (PU3MYECKOr0 WU
MaTEeMaTH4eCKOro MOJEIUPOBaHHsI OO BEKTOB.

B BBIUMCIHUTENBHBIX IKCIIEPUMEHTaX 0OBEKTOM HCCIIEIOBAHUS SIBISETCS
TeopeTHyeckas MareMaTHYecKasi MoJIeiib, Ha OCHOBE KOTOPOH HEOOXOIUMO
MOJIYYUTh JKCHEPUMEHTANbHYIO (DaKTOpHYI0 Mojenb. s ee momyudeHus
HEOOXOAUMO OINPEJETUTh CTPYKTYPY W YHCICHHbIC 3HAYECHUS] NapaMeTpoB
MOJICIIH.

Moxn cmpyxmypoii Mmoldenu TOHMMAETCs BUJA  MAaTEeMaTHYECKUX

cooTHouIeHN Mexnay (akropamu X, Z wu orkinukoMm Y . I[Tapamempul
MPE/ICTABISAIOT CO00M KOI(PQPUIMEHTHI ypaBHEHHUIl (HaKTOPHOW MOJIENH.
CtpykTypy MOZEnH OOBIYHO BHIOMPAIOT HAa OCHOBE AaIlpHOPHOU
nHpopMmanm 00 OOBEKTE C YYETOM HA3HAYEHHS M MOCIEIYIOIIero
WCTIONB30BAHMUA MOJETH. 3ajada ONpENeieHUs IMapaMeTpoB MOJEIN
MONHOCTBIO (popMmanm3oBaHa. OHa pemiaeTcs METONaMH pecpecCUOHHO20
ananuza. IKcnepumenmanbhvle GAaKmopuvlie Mooeny Ha3BIBAIOT TaKXKe
pezpecCuoHHbIMU MOOETAMU.
PerpeccroHHy0 MOAENb MOXKHO TIPE/ICTABUTH BBIPAKCHUEM

Y =%(X,Y,2)
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rae b — BexTop mapameTpoB (HaKTOPHOH MOJIEIH.
Bun Bekrop-pyHKIMU (¢ ompenensercs BBHIOPAHHOH  CTPYKTYpOH
MOJIEJIH U IIPY BBINIOJIHEHUH PETPECCHOHHOTO aHaN3a CUUTACTCS

3alaHHbIM, a IapaMeTpbl b nomieKar oOHnpeacjICcHU0 Ha OCHOBE
PEIYJIBTATOB 3KCIEPHUMCEHTA, IMPOBOAUMOIO B YCIIOBUAX }IeﬁCTBHH IIOMEXHU
E , HpeZ[CTaBHHeMOﬁ B BUJC aI[I[HTHBHOﬁ COCTaBJ’IHIOHIeﬁ (byHKL[I/II/I

orkiuka Y (puc. 7.1).

Oxcnepumenm — O5TO CUCTEMa oOlepanuid, BO3IACHCTBUH u  (WiH)
HaOJIO/ICHUH, HAIIpaBJICHHBIX Ha TOJy4eHHe HHpopMauu o0 o0bekTe mpu
HCCIIEIOBATEIbCKUX HCITBITAHUSIX.

Onvim — BOCIPOU3BEIICHHE HCCIENYyEeMOro SBJIEHHUS B ONpENETICHHBIX
YCIOBHSX MPOBEJECHUS SKCIIEPUMEHTA TPH BO3MOXKHOCTH PETHCTPAIMU €ro
pe3ynbratoB. ONBIT — OT/IENIbHAS AJIEMEHTApHAS YacTh SKCIIEPUMEHTA.

Pa3innuaroT SKCeprUMEeHTHI TaCCUBHBIE U aKTUBHBIE [17].

Ilaccuenbim Ha3bIBACTCSA TAaKOM OKCIEPUMEHT, KOrja 3HAYCHUSIMU
(aKTOpOB yNpaBIATh HENb3S, U OHU NPUHUMAIOT CIydaiHble 3HAaYeHHUs. DTO
XapaKTepPHO A MHOI'MX TEXHHYECKUX OOBEKTOB IPH MPOBEICHUM Ha HHX
(HU3MYECKHX KCIEPUMEHTOB. B TakoM sKcIepuMEeHTe CyLIEeCTBYIOT TOJNBKO

¢daxrtopel Z . B mpomecce 3kcmepuMeHTa B OIpeleleHHbIE MOMEHTHI

BpPEMEHH HM3MEpSIOTCs 3HAueHUs (akTopoB Z W (YHKUIMH OTKIMKOB Y .
[ocne mposenenust N orbiToB nonyueHHas: nH(opManusi o0padaThiBaeTCs
CTATHCTUYECKUMH METOJAMH, MO3BOJIAIONIMMH ONPENEIUTh HapaMeTphl
¢dakropHOit Monmenu. Takoif MOIXON K IOCTPOSHHUIO MAaTeMaTHYeCcKOi
MOJEINH JIKUT B OCHOBE Memoda cmamucmudeckux ucnvimanuti (Moume-
Kapno).

AxmueHblM  Ha3bIBAETCA TAKOM OKCIEPUMEHT, KOrla 3HAuYeHHSAMH
(baKkTopoB 3aIalOTCsd M TMONNEPKHMBAIOT MX HEM3MEHHBIMHM Ha 3aJIaHHBIX
YPOBHAX B KaXIOM OIBITE B COOTBETCTBHU C IUIAHOM OSKCIIEPUMEHTA.
CreoBaTeNlbHO, B 3TOM CIIydae CYIIECTBYIOT TOJBKO YIpaBIsieMble
¢akropst X . OmHAKO B CBSI3U C TEM, YTO B AaKTHBHOM JIKCIIEPHUMEHTE TAKKE
JeWCTBYeT aaauTuBHAs moMexa E , peanmmzamym ¢yHKnit otkmmka Y
NPENCTaBIISIOT COOOH CIIydaiHble BETMYHHBI, HECMOTPS Ha TO, YTO
BapbUpyeMble (akTophl X JIeTepMHHHPOBaHBL. [109TOMY 37€Ch Tak e, KakK
U B TIIACCHBHOM OJKCIIGPUMEHTE, IOCTPOCHHE JKCIEPHMEHTAIbHOM
(akTopHOIl Mozmenn TpedyeT CTaTUCTHYECKOH O0OpabOTKM MOIydaeMbIX
pE3yIbTaTOB OIBITOB.
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OcHOBHBIE OCOOCHHOCTH SKCIIEPUMEHTANBHBIX (DaKTOPHBIX MoOjIenei
CIIEIyIONIMe: OHU CTAaTHCTHYECKUE; TPENCTABIAIOT COOOH CpaBHUTENHHO
MIPOCTHIE (yHKIIMOHATIbHBIE 3aBHCHMOCTH MEXIY OLIEHKaMHU
MaTeMaTU4eCKUX OXXHMIAHWH BBIXOAHBIX IIapaMeTpoB OOBEKTa OT €ro
BHYTPEHHMX M BHEIIHUX I1apaMeTpoB; JalOT aJeKBaTHOE OIMCaHKe
YCTaHOBJIGHHBIX ~ 3aBUCUMOCTEH Jmmb B obinacth  (pakTopHOro
MPOCTPAHCTBa, B KOTOPOH peasn3oBaH sKcnepuMeHT. CraThcTHYecKas
perpeccuoHHasi MOJENb OIUCHIBAET TOBEJCHUE OOBEKTa B CPEIHEM,
XapaxkTepusys €ro Hecily4daiiHble CBOWCTBA, KOTOpBIE B TIOJIHOM Mepe
MPOSIBJSIFOTCS.  JIMIIb NPU  MHOTOKPAaTHOM — TOBTOPEHHH  OIBITOB B
HEM3MEHHBIX YCIJIOBUSIX.

OcHoBHbBIE NPUHIMIIBI IVNITAHUPOBAHUSA IKCIIEPUMEHTA

Jlns monydeHus] aneKBaTHOW MaTEMAaTHYECKOW MOZETH HE00XOAUMO
o0ecreunTh  BBINONHEHUE  ONPEJCIICHHBIX  YCIOBHHM  IPOBEICHUS
JKcHepuMeHnTa. Mozenb Ha3bIBalOT a0eK8ammHol, €CIH B OTOBOPEHHOM

obnactu BapbupoBaHUS (AKTOpoB X MONTYy4EHHbIE C IMOMOIIBIO MOICIU

3HaueHUs (HYHKLIMHA OTKIMKA Y OTJIMYAIOTCS OT UCTHHHBIX He OoJiee ueM Ha
3a[JaHHYIO BEIUYHHY.

MeTonsl TOCTPOSHHS OKCIIEPUMEHTAJBbHBIX (DaKTOPHBIX MOAEINeH
paccMaTpuBalOTCs B meopuu NAAHUPOSAHUS IKCHEPUMEHNA.

Ilens maHupoBaHMA OSKCIEPUMEHTa — MOIYYEHHE MaKCUMyMa
HH(GOPMALUK O CBOMCTBAX HCCIEAYEMOro 00BEKTa IIPH MUHIMYME OITBITOB.
Takoli moaxo7 OOYCIOBJIEH BBICOKOW CTOMMOCTBIO JKCIEPHMEHTOB, Kak
(GU3MYeCKHX, TaK W BBIYHUCIHUTEIBHBIX, U BMECTE C TEM HEOOXOIMMOCTBHIO
MIOCTPOEHUS a/IeKBaTHON MOJIEIH.

[InanupoBaHWe OCYIIECTBIASIOT KaK AaKTUBHOTO, TaK M TACCHBHOTO
sKcriepuMeHTa. [lmaHupyeMblil akTUBHBIA JKCHOEPUMEHT IpU MPOUUX
paBHBIX YCJIOBHSX TO4YHee W HH(OpPMATHBHEE, a HHOIIA W IICIICBIC
MTACCUBHOT0. JTO CIEAYeT YIUTHIBATh NPH BBIOOpPE BHAA HKCIIEpUMeHTa. B
BBIYUCIIUTETHFHOM 3KCIIEPUMEHTE, B OTIIMIHE OT (PU3NIECKOr0, HET HUKAKUX
OTpaHWYECHUH Ha BBIOOp YIpPaBIIEMBIX (DAKTOPOB M XapakTep UX
n3MeHeHns. [103ToOMy BBIYHMCIUTENBHBIE SKCIIEPUMEHTHI OOBIYHO BCETZA
peanm3yroTcsi Kak akTHBHBIE. B nmanmpHeiimem OyoyT paccMaTpuBaThCs B
OCHOBHOM  BOIPOCHI,  CBSI3aHHBIE C  IUIAHHUPOBAaHHMEM  aKTHBHBIX
SKCIEPUMEHTOB.
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IIpy mnnaHWpOBaHUM  AKTUBHBIX  OKCIEPHUMEHTOB  HCIOIB3YIOTCA
cnenyromye npuHunsl 1, 17]:

— OTKa3 OT HOJTHOTO repedopa BceX BO3MOXKHBIX COCTOSTHUN 00BEKTa;

— TIOCTENEHHOE YCIOXKHEHHE CTPYKTYPhl MaTeMaTHUECKON MOJIENH;

— COIIOCTaBJIEHHE  PE3YyNbTaTOB  OSKCIEPUMEHTAa C  BEIUYHUHOU
CIyJalHbIX TIOMEX;

— PaHIOMU3AIMs ONbITOB;

— ONTHUMAaJIbHOE IJIAHUPOBaHHUE IKCIEPUMEHTA.

JleranapHOe MpencTaBieHHE O CBOWCTBaX MOBEPXHOCTH OTKJIMKA MOXKET
OBITH TOJYYEHO JIMIIb NPU YCIOBUM HMCIOJNB30BAHUS T'YCTOH IMCKPETHON
CeTKM 3Ha4YeHHH (haKTOpPOB, TOKPBIBAIONIEH Bce (haKTOPHOE MPOCTPAHCTBO.
B y3max 3Toil MHOrOMEpHOIl CETKM HaxoJATCs TOYKH IJIaHa, B KOTOPBIX
MPOBOJATCA OIBITHI. B sTom Cjiydqa€ B TIpUHOUIIE MOXKHO IIOJYYUTH
(akTOpHYIO MOIENb, KOTOpass OyAeT IpPaKTUYECKH TMOYTH IOJHOCTHIO
COOTBETCTBOBATh  HCXOJHOW  Teopermdeckodl wmoxmenn. OpnHako B
OOJIBIIMHCTBE CIy4aeB NPH PEIICHUU MPAKTHYECKUX 3a/ad, Ui KOTOPBIX
ucrone3zyercss (akTOpHas MOJENb, TAKOro JCTaJbHOIO ONHCAaHUS He
Tpedyercs. BbiOop cTpykTypsl (akTOpHOW MOJEIM OCHOBaH Ha
MOCTYJIUPOBAaHUM  ONPEIENICHHOW CTENEHH TJIaJKOCTH IOBEPXHOCTHU
oTknuKa. [103TOMy ¢ 11eNbI0 yMEHBIIEHHUs] KONUYECTBA OMbITOB IPHHUMAIOT
HEOOJIBIIOE YHUCIIO TOYEK IUIaHA, U1 KOTOPBIX OCYIIECTBIIACTCS pealn3alis
9KCIIEPUMEHTA.

B orcyrcTBue anpuopHOi HHGOPMAIK O CBOMCTBAaX (YHKIIMU OTKIMKA
HET CMBICNIA Cpa3y CTPOUTH CIOXKHYIO MaTeMaTHYecKyl0 MOAEIb OOBEKTa.
Ecin  mpoBepka  3ToM  MOAenM  Ha  ai€KBaTHOCTb ~ HE  JAeT
yIOBJIETBOPUTEIHHOTO pE3ybTaTa, €€ IOCTENIEHHO YCIOXKHSIOT IIyTeM
W3MEHEHHsI CTPYKTYpHl (HampuMmep, TOBBIMIAS CTENEHb IIOJMHOMA,
MPUHATOIO B KadecTBe (AaKTOPHOM MOIENH, HWIM BBOAS B MOJEIb
JOTIOJIHUTENBHEIE (DaKTOPHI U T.IL.). [IpH 3TOM HCIONB3YIOTCS Pe3yabTaThl
OIIBITOB, BBIIIOJHEHHBIX IPH ITOCTPOSHUN MPOCTOM MOIENTH, W MPOBOIUTCS
HEKOTOPOE KOJIMYECTBO JOMOIHUTEIBHBIX OIBITOB.

[Ipu GompIIOM ypOBHE CIYYaifHOM MTOMEXHU MOTyJIaeTCs OONBIION

pa3bpoc 3HaYeHUH (HYHKIUU OTKIUKA Y B ONBITaX, MPOBEACHHBIX B OJHOM
U TOH ’Xe TOYKe IDIaHa. B 3TOM ciydae OKa3bIBaeTCs, YTO YeM BBILIC
YPOBEHb IIOMEXH, TeM ¢ OOJbLICH BEPOATHOCTBIO TIpPOCTas MOJENb
okaxkeTcst paborocmocoOHOM. Yem MeHbIe YPOBEHb TIOMEXH, TEM TOUHEE
JODKHA OBITH (DaKTOpPHAS MOJICIT.

Kpome ciryqaiiHo# moMexu py NpOBEAESHUN 3KCIIEPUMEHTA MOXKET
UMETh MECTO CHCTeMaTHdeckas romMexa. Hamwume »5STol momexu
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MIPaKTHYECKN HUKAaK He OOHAapyXXHMBaeTCs W Pe3yiIbTaT ee BO3JEHCTBHS Ha
¢yHKIMIO  HEe  mommaercs  KoHTpomo.  OpHako  ecnM  IyTeM
COOTBETCTBYIOIIEH OpraHM3allid TPOBEJCHUS OIBITOB HCKYCCTBEHHO
co3JaTh CIy4allHYl0 CHTYaIMl0, TO CHCTEMAaTHYECKYI0 IIOMEXY MOXKHO
MepeBecTd B  paspsn cilydaiHblX. Takol TNPUHIUN — OpraHU3aluN
9KCIIEPUMEHTa Ha3bIBAIOT paHOOMU3ayuell CUCTEMATHIECKH JIEHCTBYIOIINX
TIOMeX.

Hamnmume nomex mnpuBomuT K ommOKkam 3kcnepuMmenrta. QuubOku
MOAPA3NENIAIOT HA cucmemamuyeckue W CayuaiiHble, COOTBETCTBEHHO
HaMMEHOBAHUSIM BBI3BIBAIOIINX HX (PAaKTOPOB — ITOMEX.

B BBIYMCITUTENBHBIX AKTHBHBIX DKCIIEPUMEHTAX OLIMOKH XapaKTEepHBI
TOJIBKO JUISl OTpEeessieMbIX 3HaueHud (yHKIMH oTkivka. Eciu ucxomuthb
U3 1eied mocTpoeHusi (aKTOPHBIX MOJIeJeld Ha OCHOBE TEOPETHYECKHX
Mojenel, monarasi, 4YTo TEOPETHYECKHEe MOJIENH Aal0T TOYHOE ONMCAaHUE
(U3NIECKUX CBONCTB TEXHHYECKOTO OOBEKTa, a PErpecCHOHHAs MOJCIb
SBJISIETCSL €€ allPOKCUMAllMe, TO 3HauyeHHs (QYHKIMH OTKIMKAa OyIyT
coJIepKaTh TOJIBKO CilydaiiHyro ommOKy. B aToM ciydae HeoOxoaumocTu B
PaHIOMH3ALUH OIIBITOB HE BOSHUKAET.

PaHgoMu3anuio  OMBITOB  OCYLIECTBIIIOT TOJBKO B (DM3MYECKHX
skcriepuMmeHTax. CienyeT OTMETHTb, 4YTO B O3THX OKCIIEPUMEHTaX
CHCTEMAaTHYECKYI0 OMIMOKY MOXKET MOPOXIaTh Hapsay ¢ OTMEYEHHBIMH B
npensiaymeM naparpade ¢axropaMu Tarke HETOYHOE 3alJaHue 3HAYeHUH
yIpaBIseMBIX (HaKTOPOB, OOYCIOBIEHHOE HEKa4eCTBEHHOW KaIMOPOBKOM
npubopoB  [uii  UX  u3MepeHHst  (MHCTpYMEHTallbHas  OIIMOKa),
KOHCTPYKTUBHBIMH WJIH TEXHOIOTHYECKHMH (HaKTOPaAMHL.

K ¢axropam B aKTUBHOM 3KCIIEPHMEHTE HPEIbSBISIOTCS ONPEACIICHHBIE
TpedoBanus. OHU HOMKHEI OBITH:

1) ynpaensemvivu (yCTaHOBKA 3aJaHHBIX 3HAYCHHH W IIOICPIKAHHE
TIOCTOSTHHBIMH B IIPOLIECCE OIBITA);

2) cosemecmubimu (MX B3aMMHOE BIWSIHHE HE MODKHO HapyllaTh
nporecc HyHKIIMOHUPOBAHUSI O0BEKTA);

3) nesasucumvimu (ypoBeHb mo60ro (hakTopa JOJDKEH
YCTaHABIIMBATHCS HE3ABUCHMO OT YPOBHEH OCTaJIbHBIX);

4) oonosnaunvimu (OmHM  (HAKTOPHI HE MOJDKHBI OBITH  (YHKIMEH
JPYTHX);

5) wHenocpedcmeenno 6nusIOWUMY HA GbIXOOHbIE NAPAMEMPDL.

B BBUMCIWTENFHOM 3KCIIEPUMEHTE pealn3alst TpeX IEpBBIX
TpeOOBaHMII HE CO3/aeT HHUKAKAX 3aTpygHEHHH, a B (U3HYECKOM
9KCTIEPUMEHTE MOT'YT BO3HUKHYTh CJIOKHOCTH M JJa’K€ HEBO3MOXKHOCTD UX
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OCYIIECTBIICHHUS, YTO ITPUBEIET K HEOOXOIUMOCTH 3aMEHBI AKTHBHOTO
9KCIIEPUMEHTA MTACCUBHBIM.

DYHKIUHM OTKIMKA JOJKHBI OBITH:

1) uucnenno uzmepsemvimis;

2) umemv wemKull puzU4eCcKUll CMbICIL

3) ooHOo3HauHBIMU (XaPAKTEPU30BATH TOIBKO OTHO CBOMCTBO 00BHEKTA);

4) ungopmamusnvimy (TOTHOCTHIO XapaKTEPU30BATH OMPEICICHHOES
CBOWMCTBO O0OBEKTA);

5) cmamucmuuecku >pexmusnvivu  (A3MEPATHCI € JIOCTATOYHOM
TOYHOCTBIO C LETBI0 COKPAIIEHHUS TyOIMPOBAHUS OIBITOB).

IlnaH 3KkcnepuMeHTa

[lpu mpoBeAeHHHM aKTUBHOTO DKCIIEPUMEHTA 3a/1aeTCSl OIPEeIeHHBIH
IUIaH BapbUpOBaHHs (DAKTOPOB, T.€. IKCIEPUMEHT 3apaHee IUIaHUPYeTCs
[17].

IInan skcnepumenma — COBOKYITHOCTb JJAHHBIX, ONPEIEISIOIUX YUCIO,
YCJIOBHS U MOPSIIOK PEaTU3alH OIBITOB.

IInanuposanue skcnepumenma — BBIOOp IUIaHA 3KCIEPHMEHTa,
YIOBJIETBOPSIOIIETO 3aJaHHBIM TPEOOBAHUAM.

Touka naana — YNOpsIOYEHHAs] COBOKYITHOCTb UYHCIIEHHBIX 3HAYCHUH
(aKTOpoB, COOTBETCTBYIOLIAs YCIOBHSM NPOBEJCHHSA OIBITA, T.€. TOYKA
(aKTOpPHOTrO MPOCTPAHCTBA, B KOTOPOH IPOBOAMTCS SKCIEpUMEHT. Touke
IUIaHA C HOMEPOM | COOTBETCTBYET BEKTOP-CTPOKA

Xi= (X1, Xiz seer Xin)-

OO0m1ast COBOKYITHOCTH TAKHX BEKTOPOB X;,i=1, L, obpasyer nian

9KCIIEPUMEHTA, & COBOKYITHOCTh Pa3JIMYarOLINXCsl BEKTOPOB, YUCIIO
KOoTOpbIX 0003HauMM N — cnexmp naaua.

B akTtuBHOM OKcrepUMeHTe (AKTOPHl MOTYT TNPHHHMATh TOJBKO
¢ukcupoBaHHbIe 3HaUeHU. DUKCHPOBaHHOE 3HaYCHHE (DaKTOpa HA3bIBAIOT
yposHem axkmopa. KonmuuecTBO TNPUHUMAaeMbIX YpPOBHEH (HakTOpoB
3aBUCHUT OT BEIOPaHHOW CTPYKTYpPHI ()aKTOPHOIM MOJEIH U MIPHUHATOrO IUIaHa

SKCIIEPUMEHTA. MUHUMANBHBIA Xj min 1 MAKCUMAIBHBIA Xj min, j=1,n (1 —

4ucino (akToOpoB), YpOBHH BeeX (haKTOPOB BBIIEISIOT B (JAKTOPHOM
MIPOCTPAHCTBE HEKOTOPBIA  THIIEpHapauIeNenuIesl, NpeACTaBISIOMNHA
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co0oit oonacmeb naanuposanus. B 06macTy rraHNPOBaHKS HAXOASATCS BCE
BO3MOXKHBIE 3HAUCHUS (HAKTOPOB, HCIOIb3YeMbIC B IKCIIEPUMEHTE.
Bextop X9 =(X?% X0%.., X% 3amaer Touxy muenrpa obmactu
1 2 n

IIJIaHUPOBAHU. KOOpZ[I/IHaTBI 9TOH TOYKH X ?O6LI‘-IHO BLI6I/IpaIOT nus3

COOTHOIICHUA

X0 = (X + Xy ) 12 (7.1)

Touky X © HaswBaOT yenumpom sxcnepumenma. OHa oIpeaenseT
OCHOBHOM  ypoBeHb (aktopoB X ? j=1,n. Ilentrp oKcmepumenTa

CTpPEMSITCS BBIOPATh KaK MOXHO OJNIKe K TOYKE, KOTOpas COOTBETCTBYET
UCKOMBIM OINTHMAJIbHBIM 3HauYeHHsIM (pakropoB. J{Jsi 3TOro McHonb3yercs
anpropHas uHdopmaius 00 0ObeKTe.

Hnumepeanom (W wazom) éapvuposanus pakmopa Xj Ha3bIBaIOT
BEJIMYHHY, BEIYUCISIEMYIO [0 (hopMmysie

®akTopsl HOPMHPYIOT, @ UX YPOBHH KOIUPYIOT. B KomupoBaHHOM BHIE
BEpXHUI ypoBeHb o0003Hauatror +1, HWwKkHUA -1, a ocHoBHOW 0.
Hopmuposanue GakTopoB OCYIIECTBISIOT HA OCHOBE COOTHOIICHUS

Xj= (X, = XD/ j=1n (7.3

Jnis mepeMeHHBIX Xj Hadyajgo KOOPAMHAT COBMEUIEHO C IIGHTPOM
9KCTIEPUMEHTA, a B KAUECTBE CAMHHIl U3MEPEHUS HCIOJIB3YIOTCSI HHTEPBAJIBI
BapbUpOBaHUA (akTOpoB. ['eoMeTpHyYeckoe TpEeACTaBICHHE O00JacTH
IUTAaHUPOBAHUS NIPH ABYX (haKTOpax MoKa3aHo Ha puc. 7.2.



69

lxz

X2min ———ICOD—————@ 2

X 1min Xlo Ximax X1

Puc. 7.2. 'eomeTpuueckoe npecTaBieHie 00JIacTy IIIAHUPOBAHUS IIPH IBYX
¢axropax: X1 u X2

Llentp 9KcIepuMeHTa HaxoauTes B Touke 0 ¢ koopauuaramu X, XJ0.
Touku 1, 2, 3, 4 saBrsAIOTCS TOYKaMU IJIaHa SKciepuMenTa. Hampumep,
3HaueHusd pakTopoB X;u X ,B TOuKe | paBHBI COOTBETCTBEHHO Ximin U

Xomin, @ HOPMHUPOBAHHbIE UX 3HAYEHUSA Ximin = —1, Xomin = —1.

B npanpuedimmem OymeM mnpendmonaraTb, 4YTO B IUIaHAX aKTUBHBIX
9KCIIEPHMEHTOB (paKTOPHI HOPMUPOBAHBI.

[Tnan skcriepuMenTa ynoOHO MPeACTaBIsATh B MATpUUHOM popme. [lnan
SKCIIEPUMEHTA 3aJaeTrcs JIM0O0 MaTpullell IIaHa, 00 MaTpullell crekTpa
IUIaHA B COBOKYITHOCTH C MaTpUILIEH AyOIHpOBaHUSL.

Mampuya nnana TnpeacTaBuser co0OH NPAMOYroNbHYIO Tabnumy,
cofiepKaIlyl0 HMHOOPMAIMIO O KOJNUYECTBE M YCIOBHUAX MPOBEICHUS
onbIToB. CTPOKM MAaTpHIlpl IUIaHA COOTBETCTBYIOT OIBITAM, a CTONOIBI —
¢axropam. PazmepHocTh MaTpuus! wiana L x n, roe L — 4ncio omsiTos, 1 —
yucno ¢Gaxropos. [Ipu mpoBeeHNH MOBTOPHBIX (yONMPYIOIINX) OMBITOB B
OOHMX W TeX JK€ TOUYKax IUIaHa MaTpulla IUIaHa COJEPXKHUT Pl
COBMAJIAIOIINX CTPOK.

Mampuya cnexmpa niana — 3TO MaTPHILA, B KOTOPYIO BXOJAT TOJBKO
pa3IMYaroIHecs: MEXTy cOOOH CTPOKH MaTpHIBI Iu1aHa. PasMepHOCTh

MaTpPHIIBI CIIEKTPA IIaHa N x n, rae N — urciio ToYek IJ1aHa,
pasmHUarmuxcs MeXAy coboil  XoTs OBl OmMHOW — KOOPIWHATOM
Xij,lzl,N,J:l,n.

ManI/IIIa CIICKTpa IJIaHa UMCCT BU/]
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|[_ Xl_ r Xu Xy oo le Xlnﬂ

- X e X e X

|| X2 l X21 2 2j 2n

X:| _’|:| , (74)
)(i ' Xil Xi2 Xij Xin ‘
N |
LXNJ |LX N XN2 XNj . X Nn“

rae X;— BEKTOp, OMPEAEISIONINA HOPMUPOBAHHbBIC 3HAYCHHST KOOPIMHAT
TOYKH IIJTaHa B i-M ombITe; Xij — HOPMHPOBAaHHOE 3HaYEHHUE |-T0 (hakTopa B i-
M OIIBITE.

Mampuya Oy6ruposanuss — KBaipaTHas IUATrOHAIBHAs MaTpHIA /i,
JIMArOHAJIbHBIC DJIEMEHTBI KOTOPOH PaBHBI YHMCIaM MapajuieibHbIX OMBITOB B
COOTBETCTBYIOLINX TOYKAX CIEKTpa IIAHA!

[m 0o .. 0]
m=|~ oM o). @5)
I_O 0o .. mNJ

OneITel  TpH  BBINONHEHWH  OJKCIIEPUMEHTa  MpPOBOIATCA B
TI0CJIEI0BATENILHOCTH, MPENYCMOTPEHHON MaTpuiell IulaHa. JTa MaTpula
COCTaBIISIETCA JIMIIb IPH HEOOXOAMMOCTH PAaHAOMHU3AIMU OIBITOB, KOIZa B
pe3ynbTaTax AKCICPUMEHTAa MOXKHO OKHIAaTh HaJIWIHE CHCTEMaTHUYECKHX
ommbok. Jms BeIOOpa CIydailHOH  IOCTIEOBATENBHOCTH  OIBITOB
UCTIONB3yeTCsl TabMuIa pPaBHOMEPHO PACHPENEICHHBIX CIy4alHBIX UYHCEL.
IepBoe uncno TabIuIEl BEIOUPAIOT IPOU3BOIIEHO, JKENATENBHO CITyJalHBIM
o0pa3om, a 3aTeM, Ha9MHAsL ¢ ATOTO YHUCIIa, BRITUCHIBAIOT L drcen Tabaumebl,
rae L — uncno ombiToB (¢ yuetoM mx myomumposanus). [Ipum aTom ducna,
Oompmmme L, a Takke yKe BBHITIICAHHBIE, OTOPACHIBAIOTCS.

B BBMHCINTENBHBIX SKCIIEPUMEHTaX OMBITHI IIPOBOAAT B COOTBETCTBHHU
C MaTpHuIed CrekTpa IUlaHa, TaK Kak MpPEAIonaraercs OTCYTCTBHE
CHCTEeMaTHYECKHX OMMOOK W MOITOMY HET HEOOXOIUMOCTH B
PaHIOMH3ALUH OITBITOB.
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Perpeccuonnslii anaans

PerpeccroHHBI aHamM3 MNPOBOAUTCA C LENBIO IOIYYEHUSA IO
SKCHEPUMEHTANBHBIM JJAHHBIM PErpecCHOHHBIX MOJENEN, IPEACTaBISIONIIX
co00¥1 dKCIIepUMEeHTaIbHbIe (PaKTOPHBIE MOJEH. 3a1aueil perpecCHOHHOI0
aHalu3a ABJSIETCS  ONpENeNieHHE IapaMeTpoB  SKCIEPUMEHTaNbHBIX
(akTOpHBIX Mojeneil 00bEKTOB MPOSKTHPOBAHMS MM HCCIECAOBAaHUS, T.C.
onpeneneHue kod(hGUIMEHTOB YpaBHCHUH MOJENCH MpHU BBIOPAHHON HX
CTPYKTYpE.

PerpeccronHbIi aHann3 BKIIOYAET TPU OCHOBHBIX 3Tamna [15]:

1) cratucTHYeCKHil aHATU3 PE3YIbTATOB AKCIICPHMEHTA;

2) mnonydenue K03 OUIIMEHTOB PErPECCUHOHHON MOIEITH;

3) OlEHKY aJeKBAaTHOCTH W  paboOTOCHOCOOHOCTH  TONYYECHHON
9KCIEPUMEHTAIBHOM (DaKTOPHON MOIEITH TEX HUUECKOH CHCTEMBI.

[TockonmbKy mHapameTpbl (akTHueckux Moaeneii b ompenmensior mo
pe3yabTaTaM OTPAaHWYEHHOTO KOJMYECTBA OIBITOB, TO MOJNydaeMble HX
3HAYEHHS SIBJISIIOTCS OLEHKAMH UCTUHHBIX KO3((UIIMEHTOB perpeccui 3 .

Iox cTpyKkTypoil SKCHEpUMEHTAIbHOH (DAKTOPHOW MaTeMaTHYeCKOU
MOJEIM IIOHMMAETCs BUJA  MaTEMaTH4YECKHX  COOTHOIICHUH MEXIy

¢dakropamu X , Z u orkiukoM Y . B kadectBe (akTOpoB NPHUHUMAIOT
BHYTPEHHHUE U BHEIIHHE IapaMeTphl TEXHUIECKONH CHCTEMBI, MOAJIEkKAIIHE
ONTHUMHU3AIMM B TIPOIECCE ¢ NPOEKTHpOBaHHA. BHyTpeHHue mapaMmeTpsl
CHCTEMbI — 3TO TapaMeTpbl €€ 3JIEMEHTOB, BHEIIHHE — 3TO MapaMeTpsl
BHEIUHEN cpenpl, B YCIOBUSX BO3JEHCTBUM KOTOPOM OCYIIECTBIISIETCS

(GyHKIMOHUMpOBaHHE CUCTeMBl. DYHKIMAMH OTKIMKAa Y  SBIISIOTCS
BBIXOAHBIE MAapaMeTPbl TEXHUYECKOH CHCTEMBI, XapaKTEpHU3YIOLIHe ee
3 }eKTUBHOCT M KayeCcTBO IIPOLECCOB (YHKIMOHUPOBaHUS. BbIxomHbe
rapamMerppl ~ CHUCTEMBl  INPUHUMAIOTCS B KauecTBE  KPUTEPHUEB
ONTHUMAJBHOCTH.

Kak yxe ormeuanoch, CTpykrypa (aKTOPHOW MOIENH BBIOMpaeTcs Ha
OCHOBE amnpHOpHON HWH(OPMAIMHK, WCHOIB3YS NMPHUHIOUI IOCTEIIEHHOTO €¢
ycnokHeHns.  [lapamerper  (akTOpHOM  MaTeMaTHYeCKOW  MOJENH
OIIPEIEIISIIOTCSl METOaMH  PErpecCHOHHOro ananmsa. Ilpu ompeneneHnn
MapamMeTpoB 3THUMH METOAAMH HET HEOOXOAMMOCTH pa3jindaTh BHJIBI

(dakTopoB, T.. TOAPA3AENATH (HAKTOPHI Ha yOpaBlsieMble X W
Heynpasisiemble Z . [loaToMy B nanbHeieM Bce oHE OyyT 0003HaYaThCS

Ooyksoit X . Torma ¢akTopHyI0 MOAENH MOXHO TNPEACTaBUTH BEKTOPHBIM
YpaBHEHHEM PETPECCHU BUAA
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Y =3(X,b). (7.6)

Ormpenenenne mapameTpoB b 3Toi Momenu OyaeM paccMaTpuBaTh Ha
npumMepe ofHoro ypaBuenust Y = @( X, b) . lns onpenenenus napamerpos

HCTONB3YIOTCS PE3YAbTaThl IKCIIEPUMEHTA. Pe3ynbTaThl 3KCIIepUMEHTa
MOXKHO MPE/ICTaBUTh (DYHKIMEW BHIA

Y =¢(X)+e, (7.7)

TJIe € — aJyIUTHUBHAS [TIOMeXa CIy4aiHOro Xxapakrepa ¢ HOpMaJlbHBIM
3aKOHOM pacHpeAeIeHus.
Tak kak KaxJIbli OIBIT IPOBOAUTCS MPH ONPEAETICHHOM COYETaHUH

ypoBHei#i pakropoB X , To GyHKIHIO ¢ X ) MPEACTABHM BBIPAKCHHEM:
(P(X)=zoﬁjfj(x), (7.8)
j =

rae Bj — J-i DJIeMEHT BEKTOpa HCKOMBIX KOI(M(PHIIMEHTOB ypaBHEHHS
perpeccun: = (B P B d)T  f gX ) —j-s GasucHas QYHKIHMS — 3JIEMEHT

BekTopa 0asucHbIX QyHKumi f(X)= [ £ (X), f.(X),ns Ty (x)]T .

B kadectBe 0a3uCHBIX (YHKIMH UCTIOIB3YIOT MEPEMEHHbIE MPOCTEHIITNX
TIOJIMHOMOB, CHUCTEMBI OpPTOTOHAJIBHBIX MOMMHOMOB (Opmura, Jlexanapa,
Jlarrepa wu gp.), Tpuronomerpuueckue ¢GyHkimu. Hambonmee wacro
MOJIB3YIOTCA NPOCTEUIIMMHU TOJMHOMAMHM IEPBOM W BTOPOM CTENEHEM.
Hamnpumep, MOTUHOM TEpBOM CTEMEHH, ONMUCHIBAIOUINN (YHKIMIO OTKIHKA
V TIpH ABYX (paKTOpax X1 U X2, MOXKET UMETh BH]

y = bo + bix1 + boxz (7.9)
1701171
y =bo +bix1 +b2x2 +b3xixz (7.10)

a INOJIMHOM BTOpOﬁ CTCIICHU
y=b +bx +b X +bxx +b x> +bx?. (7.12)

0 11 2 2 312 41 52
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BasucHble GYHKIUK B CITydae UCTIOIb30BAHMS TOCIEIHETO BEIPAKCHHS
umeror Bum:  fo(X) =1, f(X)=x; H(X)=X; fH(X)=XX%y;
fF(X)=x2;f(X)=x2.
4 1 5 2

Ecmu ypaBHeHme perpeccun mmeer Bui BeIpaxkenuit (7.9), (7.10), ero
HA3BIBAIOT YPaBHECHUEM JuUHeUHOU peepeccuu (JTMHSHHOW PErpecchei mim
perpeccueil mepBoro Mopsiika), a €ciy COAEPKUT (PakTopsl BO BTOPOH H
Oonee BBICOKOW CTENEHHM — HeauHelHou peepeccuell (perpeccuent
COOTBETCTBYIOIIETO MOPSIIIKA).

JluneiiHast ~ perpeccuss ~ MOXET  TNPENCTAaBIATh  KaK  JIMHEHHYIO
MAaTEMAaTUYCCKYI0 MOJCIb, TaK U HeHHHeﬁHyIO, B 3aBHUCHUMOCTH OT TOroO,
COJICP)KUT JIM OHA JuHetinvle d¢hgexmopl (Kak B BbIpaxkeHuu (7.9)), wiu
Hapsly ¢ HUMH Takke s¢pexmol g3aumooleticmeusi (Kak B BBIPOKESHHU
(7.10)). JluneiinpiM Ha3bBalOT 3PQEKT, XapaKTepH3YIOUUH JIMHEHHYIO
3aBHCHMOCTh BBIXOJTHOTO MapaMerpa ) OT COOTBETCTBYoLIEro (akTopa X;.
O¢dexroM B3auMOACHCTBUsI Ha3bIBAIOT J(PQEKT, XapaKTepU3yroUMn
COBMECTHOE BIHMAHHE HECKONbKMX (akTopoB Ha ) (Hampumep, B
BeipakeHnu (7.10) x1x2). Dddexrsl B3aumMomelcTBUS JABYX (HaKTOpPOB
Ha3bIBAIOT IIAPHBIM B3aUMOJCHCTBHEM, TpeX (AaKTOpOB — TPOHHBIM
B3aUMOJCHUCTBUEM U T.[I.

Kax BCsIkuii CTaTUCTHYECKUI METO/I, PETPECCHOHHBIN aHATH3 NIPUMEHUM
IIpU OIIpEeNIEeHHBIX MIPEAIOChUIKaX (TOCTyIaTax).

1. ApmutuBHas moMmexa € — CiiydaiiHas HOpMajbHO pacipeesieHHast

BeMYMHA ¢ apametpamu m. = 0 u 6° = const . B aTom ciyuae dyHKums

OTKIMKAa Y Takke ciydailHas BEIMYMHA C HOPMAaJbHBIM 3aKOHOM
pactpenenenua. [unotesy o HOpManbHOM pacmpeaeneHud Y MOXKHO
MIPOBEPHUTH 110 KpuTepuro [Tnpcona.

2. TIoCTOSIHCTBO HNUCHEPCHH IIOMEXH O3HAa4YaeT, YTO HWHTEHCHUBHOCTH
ommOKu onpeneneHus Y He MEHseTcs P U3MEHEHHH YPOBHS (aKTOpOB B
TIpolecce 3KCHEepUMEHTa. BBIMOIHEHNE 3TOr0 MocTynaTa MpoBepsAeTcs 110
KPHUTEPHIO OHOPOIHOCTH AUCIIEPCHH B PA3HBIX TOUKAX CHEKTPA IJIAHA.

3. 3HavyeHHs (AaKTOPOB B AKTHBHOM OSKCIEPHMEHTE — HECIydaiHble
BEIMYMHBI. JTO O3HAYaeT, YTO YCTAHOBJECHHE KaXAOro (Qakropa Ha
3aJJaHHOM YPOBHE W YJCp)KMBaHHE €ro Ha 3TOM YPOBHE BO BpPEMs OIBITa
TOYHEE, 4YeM OmHNOKAa BOCHPOM3BOIAMMOCTH. B  BBMHCINTETHHOM
9KCTIEPUMEHTE 3TO BBIMOIHSACTCS OJHO3HAYHO, a B (DM3MUECKOM BKIIAJ,

BHOCUMBIH ommOKamMHu wn3MepeHnsi (akTopoB X , JOIDKEH OBITh
MPEeHEOPeXKUMO  MajbIM B CpPaBHEHMHM C  JICMCTBHEM JPYTHX
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HEKOHTPOJIMPYEMBIX (PaKTOpOB, O0Opa3yIOMIMX OMIMOKY € OIpenelIeHHs
¢byHKIMH Y.

4. 3HavyeHMs MOMEXH € B Pa3JIMUHBIX TOYKAX OIbITa HEKOPPEIUPOBAHBI.
Just  obecniedeHHs 3TOro TpPeOOBaHUA HCHONb3YEeTCd PpaHAOMHU3ALIUA
OITBITOB.

B maccuBHOM 3KCIIEpUMEHTE YCIOBHE HEKOPPEIMPOBAHHOCTH MOMEXH
00€ecreunBaoT IIyTeM COOTBETCTBYIOIIETO BHIOOpa BPEMEHHOTO MHTEpBasa
cheMa MH(pOpMAIMK 00 YCIIOBUSX U pe3YIIbTaTaxX OIBITOB.

5. BexkTopbi-cTonOupl 0a3ucHBIX (YHKIHMHA JOJKHBI OBITH JIMHEHHO
HEe3aBHCUMBIMH. BpIToHEHWe 3Toro TpeOoBaHMS HEOOXOIUMO  JUIs
MONTyYeHHs pa3elibHBIX OlleHOK b Bcex koaddunmentos perpeccuu 3. B

AKTHBHOM  DKCIIEpUMEHTE OHO O00ECHeuMBaeTcs COOTBETCTBYIOIIUM
BBIOOPOM CIeKTpa IuiaHa skcrepumenTa. [Ipu atom umcno ombiToB N (6e3
ydera AyOJIMpOBaHUS) IOJKHO OBITH HE MEHBIIE, YEM YHCIIO OLEHUBAEMBIX
k03 urueHToB Ny, T.€. N > N,

B maccuBHOM 3KcIIepUMeHTe JTHHEHHAs 3aBUCHMOCTh ME&XAY CTONOLaMu
NPaKTUYECKU HCKIIOYAeTCs, TaK Kak (akToOpbl HEYNpaBseMbl |
NPUHUMAIOT CIIydaifHple 3HA4YeHHs B Pa3HbIX ONBITaX, HO MOXET
HaOJIIOaThCA CHIIbHAS KOPPETMPOBAHHOCTH CTONOLOB, YTO ITIOBJIEYET 3a
co0oii Oosblme OmMOKH BBIYUCICHHS KOI(GULMEHTOB perpeccun. Jlis
BBISBJICHUSI KOPPEIMPOBAHHOCTH CTOJIOLIOB IPOBOIAT KOPPETALMOHHbIH
aHaAJIN3 Pe3YJIbTATOB IIACCUBHOIO SKCIIEPUMEHTA.

OueHka napaMeTpoB perpeccMOHHON MoJesIH

VcXxomHBIMH ~ JaHHBIMH I TIOAYYEHUS OIEHOK  IapaMeTpoB
PErpecCHOHHON MO TEXHHYECKOW CHCTEMbI (T.€. OLECHOK D mCKOMBIX
k03¢ GuIMEeHTOB perpeccud 3 ) siBisiercss MHGOPMAIMS O 3HAYCHHSIX
yIpaBisieMbIX (GakTopoB X (WIM HEYNPaBIsEMBIX — IPH IPOBEACHUU
MTACCHBHOTO JKCIIEpUMEHTa) W (DYHKIWUU OTKIMKa Y. DTy HH(POpPMAIHIO

MOKHO TIPEACTaBUTHh B BHIE MaTpuIlbl X 3HaueHHH (axTopoB Bo Bcex N
OMBITAX, MPEIYCMOTPEHHBIX CIEKTPOM IUIaHA IKCHEPUMEHTa, M BEeKTOpa-

crosbra Y MOoMydeHHBIX B 3TUX OIBITaX 3HAYCHUH (DYHKITUH OTKIUKA Y
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|| - ’7;((11 i((lz - Xxlj >)((m|—|
| X, N 21 22 2 2n||
OIS S S SN (.12
|| ! ) i1 i2 i in ||
- 'x X X x |

|LXNU A on e N Nn U

Y :()I,y2 ¥y )z, (7.13)

e Xi= (X, Xiz,.., Xin) — BEKTOP-CTpOKa 3Ha4YeHHH (HAKTOPOB B i-M
ombiTe; Xjj — 3HaueHue j-ro (akTopa B i-M OMNbBITE;, 7 — KOIHYECTBO
(baxropoB; N — KOJTHYECTBO OMBITOB; Yi — 3HaYeHHEe PyHKIMK OTKIKKa Y B i-
M orbITe (€CIM MPOBOAMIKCEH MApaUIeTIbHbIC OIBITH, T.C. OCYIIECTBISIIOCH
IyOJIMpPOBaHHUE OIBITOB, TO BMECTO Yi HCIIOIb3YIOTCS OLCHKH KX
MaTeMaTHYeCKUX OKUJaHUH, T.€. BBIOOPOUHBIE CpenHue V).

3HaveHus 0a3UCHBIX YHKILHUI BO BCEX OMBITAX MPEACTABISIOT COOOM
Matpuiy F, Ha3bIBaeMylo mampuyeii 6a3uchvlx ynKyui

x) e off L f . ]
. unow 1K 1d
f,(X,) o fa T L fa L Ty |||
f(X) || | f.o fo f, o f .. f.d .
e U e fu e fu Tl
[| N(XN)J

e fix — 3sHauenme K-t 6a3ucHON HYHKIINK B i-M OIIBITE;
f(Xi)=(fo, fi, fizver, fikreens fig)  — BEKTOp-CTpOKA 3HAUEHMI OA3UCHBIX
(GYHKIHIA B i-M OITBITE.

Ucnonp3ys uadopmanmto 06 X, Y u F, HC0OX011MO HaWTH OIICHKH
K03 PHUIMEHTOB perpeccuu, MPeICTaBIIEeMbIE BEKTOPOM-CTOIOIIOM

bT =(,b,b b b ), (7.15)
0o 1 2 d

k
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rae bk — 3HaYeHue oneHKH KO3 (PUIIMEHTA PErPecCHH MPH OA3UCHON

¢oyaxumun  f (X)) .

Tak kak GyHKOUS OTKIMKA Y — CilydaifHas BEIMYWHA, TOCKOJBKY Ha ee
3HAYEHMs B Pa3IMYHBIX OIMBITAX OKA3bIBACT BIMSHUE CIIydaiHas momexa g,
TO OLIEHKH KOI(PHUIIUEHTOB PErPecCHr OyIyT CIIyJaHbIMU BEIHYMHAMH.

VYpaBHEHHE pPErpeccHy YCTAHABIUBAET 3aBUCHMOCTh MEXIY OLIEHKON
MaTEMAaTUYECKOro OKUIaHUs (DYHKIIMU OTKIUKA Y U PaKTOpaMu

X=Xy, Xpyeey Xy ) .OOIIMEA BHI STOM 3aBUCHMOCTH
d

y =
- kZbk fi(X). (7.16)

B cBsi3u ¢ HaTMYKMEeM TIOMEXH 3HaYeHHE YHKIIMH OTKJINKA B i-M OTIBITE
vi OyzeT oTnu4aThes OT Y; . [lnis onpenenienys Yi MOXKHO COCTaBUTh
BBbIpa)KEHUE:

yi:bOfi0+ blfil+"'+bkfik+"'+bdfid+ Si, |:11N 1 (717)

[JIC & — HeBsI3Ka YPaBHEHMUSI PErPECCHH B i-M OIIBITE.

HeBsizka xapakTepusyeT OTKJIOHEHHE 3Ha4eHHH (DYHKIMH OTKJIHMKA B
OTIBITaX OT MOJYYaeMBIX C MOMOIIBbIO perpeccuoHHoi moxaenu (7.16). Ona
BO3HHKAeT II0 JBYM MpHYMHAM: H3-3a OMMOKH SKCIIEpHMEHTa U H3-3a
HENPUrOHOCTH (TIPUOJIMKEHHOCTH) BBIOPAHHOW CTPYKTYpPbI (pakTopHOU
MaTeMaTH4eckod Monend. llpudeM 3TH TPHYMHBI CMEIIAHBl U HEJb3s
CKa3aTh, KaKas U3 HUX IpeodiIagaer.

Ecan mocrynmupoBaTth, 9YTO MOJIENb NPUTOAHA, TO HEBs3ka Oyner
MOPOXIATBCA TONBKO OIMOKOH omblTa. Torma Iyt ompeneneHus
k03¢ ¢uimeHToB ypaBHenus (7.16) HEBSI3Ky HaJ0 MHHUMH3UPOBATh. J[iist
9TOr0 B PETPECCHOHHOM aHAIM3E HCIONB3YSTCS Memo0 HAUMEHbUUX
xeaopamos (MHK). CocraBnsercs (GyHKIUS, PENCTABISAIONAs COOOH
CYMMY KBaJIpaTOB HEBSA30K, H OCYLIECTBIISICTCS €€ MUHUMHU3ALHS:

N
E=> ¢l — min. (7.18)
i=1
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[MoncraBum 3HaYeHUE & U3 BeIpakeHus (7.17):
E= Z[Y. (bo T +pyfy et B Fi by fig )]2 —min . (7.19)

B Beipaxenun (7.19) kosbduimentsr by  paccMaTpuBarTCs Kak
HEHM3BECTHBIE NEPEMEHHbIE, KOTOPhIE HAWIYYIINM 00pa3oM COOTBETCTBYIOT
TIOTYYEHHBIM pe3yibTaTtam JKCIIEPUMEHTA. 3HaveHus 9THX
KO9((GHUIMEHTOB, TPH KOTOPHIX JIOCTHraeTcs MHHUMYM OQyHKIun F,
MIPUHUMAIOTCSl B KA4ECTBE OLEHOK Kod(pduImeHToB perpeccun. MuHIMymM
¢yHKIMM E MMeeT MECTO NpPU PaBEHCTBE HYNIO YAaCTHBIX HPOU3BOJHBIX
9TOM (PYHKIMHK 1O TIepeMeHHBIM Do, Dy, ..., by:

6E——2Z[y (bf +bf +.+bf )]f =0;

abo | =1 ¢
:—22[3/ bf +bf +.. +bf )]f =0;
abl id il
o )
oo =2 Doy fio +yfy ...+, s JIfig =0
d i=1

[ocne npeoOpa3oBaHuii MOTYyYMM CHUCTEMY JIMHEHHBIX HEOJHOPOIHBIX
anreOpaMyecKMX  YpaBHEHHH  OTHOCHUTENBHO  HMCKOMBIX  OLIEHOK
koa(durmentor perpeccun by, by, ..., by

b Z f0+b Z f|1f|0+ +b Z f|df|0 Z yl |0'

i=1 =1

ff+be++bef yf

b
OZ ioil liZ il dZ; id i1 ; iil (720)

b i £ +b, i £+ +h i £2=3 Yty
i=1
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OueBUIHO, 4TO KOIP(HUIMEHTHI PH HEU3BECTHBIX MEPEMEHHBIX D 3Ot
CHUCTEMBI YpaBHEHHUH SIBJIAIOTCA dJIeMEHTaMU MaTpulel O, onpenenseMon u3
BBIpa)KEHUS

O=FF, (7.21)

B kotopoM F mpezacramnser coboii MaTpuily 0asucHbeix (yHKimi (7.14).
3HavyeHWs DJIEMEHTOB MaTpHibl F  W3BeCTHBI M3  NPOBEAECHHOrO
skcnepuMenTa. (CienoBaTEeNbHO, 3JIEMEHThl MaTpuilbl P OKa3bIBAIOTCS
W3BECTHBIMHM KOd(ppHUIMEeHTaMH cucTeMbl ypaBHeHuil (7.20). Bemumem
matpuiy @

| | Ni:l |:JN ) i=1
o =| 2. fofi fi fig i (7.22)
| i=1 i=1 i=1 |
[N T t2 1
Z i0id Z itid id |
[i:l i1 E J

Martpuity @ Ha3bIBalOT uHpopmayuonnoi mampuyei Puwepa. Ona
comepxut (d + 1) ctpok u (d + 1) cron6ioB, mpudeM diIeMeHT j-it cTpoku K-
N
ro CTondIla TPEACTAaBIICT COOOH CyMMy Z fj fic . Matpuma @
I =

CHMMETPHYHA OTHOCHTENBHO TJIABHOM JWAaroHaIHM, 4Yro YHpOIIaeT
COCTaBJIIGHHE CHUCTEMBbI  anreOpamdueckmx  ypaBHeHmwit (7.20) misa
PErpecCUOHHON MOZENH.

Cucremy ypaBHeHn# (7.20) MOXKHO TaxKe 3allCaTh B MATPHIHON

dbopme
@b =FTY . (7.23)

Cucrema ypaBHeHnit (7.20) WMeeT EAWHCTBEHHOE peIICHHE, ECIH
onpenenurens Matpuubl @ He paBeH Hyao. B stom ciydae marpuna @
Oymer He  BBIPOXKICHHOH.  BbINonHeHHWe  MWATOH  MPEITOCHIIKH
PETPEeCCHOHHOTO aHalln3a, W3JIOKEHHOW B TpensiayieM maparpade,
WCKJTIOYAeT BO3HUKHOBEHHE BBIPOXKACHHOCTH.
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Pemenne cucrems! ypaBHeHu# (7.20) OOBIMHO OCYIIECTBISIOT METOJIOM
Taycca. IIpu HEOONBIIOM YHCIIE ONPEaeIsIeMbIX KO3(hGHUIUEHTOB Dy MOXKHO
Hcnonb30BaTh npasmio Kpamepa.

[Nonmy4yeHHbIE METOJOM HAMMEHBIIMX KBAaIpaToB OLECHKH ho, by, ..., Dy

JEHCTBUTENLHEIX —3HAa4eHHH  Koddduuuentos perpeccur o, P, ..., Bd
00J1aJa10T CIIeNYIOIUMU CBOICTBAMU:

1) maremMaTHuYeCKHE OXKHIAHUS OIEHOK M [b J-]: Bi, 1=0,d,1e

OIICHKH Dj HeCMellleHHbIE;
2) nmucnepcuu OIEeHOK K03()(HUIIMEHTOB perpeccuit MUHUMAIIBHBI 1
PaBHBI

s2=M {(g-mp,]P}=m{b, -, }=o02c;. (7.24)
a KOpPEeJALMOHHBII MOMEHT
1 (o.0)-{(o -wlo o ~w o D}~

686 )} oo )

rae Cjj, Cjk — anementsl Matpuusl O, 06paTHO! K MHPOPMALMOHHON; G2
— JUcTiepcusl cllydaliHOW ITOMEXU;

3) omenkw bo, by, ..., by momuuHsAIOTCS cOoBMecTHOMY (d + 1)-MepHOMY
HOPMaJIbHOMY PacIpe/Ie/ICHHIO.
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I'nasa 8. INTAHBI DKCHEPUMEHTOB M UX CBOMICTBA

s mpoBesieHNs] aKTHBHBIX JKCIIEPUMEHTOB Pa3pabOTaHO MHOXKECTBO
pa3NMYHBIX IUIAHOB. [IJaHBl YYHTHIBAIOT KaK OCOOEHHOCTH CTPYKTYPHI
perpeccuoHHbIX MojieNnel, Tak 1 TpeOoBaHMs MX 3()(HEKTUBHOCTH C MO3UIHHA
TIOBBIIIEHUsI TOYHOCTH IONYYaeMbIX MOZENEH M CHIDKEHHS 3aTpaT Ha
MIPOBEICHUE IKCIIEPUMEHTA.

IIpu mocTpoeHNM TUHEWHBIX MOAENeH WM HETMHEHHBIX, COIEpIKaINX
TOJBKO B3aMMOJEHCTBUS (haKTOpOB, HO 0e3 KBaJIpaToB 3TUX (AKTOPOB
(perpeccuii mepBOro mopsiika), KaXIblii (akTop MOXKHO BapbUPOBATh
TOJBKO Ha ABYX YPOBHsIX. JIJIsl MONy4eHHs] TaKUX MOJENeH HCIONB3YIOT
NAAHBL NEP8020 NOPAOKA.

V3BeCTHO HECKOJBKO Pa3HOBUAHOCTEH IIAHOB NEPBOTO MOPsSAKA. ODTH
TUTaHBI Pa3lIMYaloTCsl B 3aBUCUMOCTH OT CTPYKTYPhI PErPEeCCUOHHOI MOJIENH
[12]. Onm mpenHasHaueHbl M IUITAHUPOBAHUS CIEAYIOIIMX BHJIOB
9KCIIEPUMEHTOB!

—  00HOMAKMOPHO20 (KAACCUHECKO20) IKCHEPUMEHMA,

—  NONH020 )aKMOPHO20 IKCNEPUMEHNA,

—  OpobHO20 (hakmopHo20 IKcnepumeHma.

Eciau B perpeccMoHHYI0 MOIENb BXOAAT (DAKTOPHI B KBaJgpaTe WM C
0osee BBICOKUMHM CTEHCHSAMH, TO HEOOXOIMMO HE MEHee TpeX YpOBHEH
BappupoBaHua (axropoB. Ilpm mHoCTpoeHHMM KBaApaTHYHBIX MoJenei
MIPUMEHSIOT MIaHbl 6MOPO20 NOpAOKa. DTHU IUIaHBl 4acTO HCIONIB3YIOT B
Ka4yecTBE CBOEro sApa KakoW-THOO IUIaH MEpPBOro MOpsIKa, KOTOPBIHA
JOTIONTHSIETCS TAK HAa3bIBAEMBIMHU 36€30HbIMU MOUKAMU.

[Inanpl pa3auYaroT MO CTENCHW HACBHIIIEHHOCTH M KOMIIO3HMIIMOHHOCTH.
Inan nasviearom HacvluyenHviM, €CIH OOIIEe YUCIO TOYEK IUIaHA PAaBHO
YUCIy HEU3BECTHBIX MAPAMETPOB PErPECCHOHHOW Monenu. Takoil IuiaH
MIO3BOJISIET TIOMYYUTh OKCIIEPUMEHTANBHYIO (aKTOPHYIO MOJENb IIpU
MUHHAMAJIBHBIX 3aTpaTax, Tak Kak 00eCrednBaeT MUHUMYM YKCIIa OIBITOB.

Inan naszvieaemcs KOMNO3UYUOHHBIM, €CITH B €r0 CIEKTP B KauecTBE
COCTaBHOW YacTH BXOMAT TOYKU CHEKTPa IUIaHa, KOTOPBIM OBUI peann30BaH
IpU TOCTpoeHWn Oomee mpocTod Monend. KoMMO3WIMOHHOCTh ITaHa
TI03BOJISIET PEaTN30BaTh MPHUHIIHIT TIOCTEIIEHHOIO YCIOXKHEHHS MOJEIH TIPU
MUHAMAJIBHBIX 3aTparTax, TaK KaK MPHU 3TOM HCHONIB3YIOTCS PE3YIbTaThl
OIIBITOB, BBIIIOJHEHHBIX Ul MOJYYEHUS MPOCTOM Mojenu. MHOTHe IIaHbl
BTOPOT'O MOPSAIKA SBJISIFOTCSI KOMITO3HIIOHHBIMH.

BaXHBIM CBOWMCTBOM IuIaHA SIBISIETCS €TI0 OPMO2OHANbHOCHb. Y
OPTOTOHAIBHBIX IUIAHOB MH(poOpManwoHHass MaTtpuma @umepa @
JMaroHabHasl, a CTOIONBI MaTPHUIB 0a3MCHBIX GyHKIMHA F momapHo
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OpPTOr'OHAJIbHEI. I[J'ISI OPTOI'OHAJIBHOI'O IJIaHa MPU 3a/IaHHBIX 3HAYCHUAX
2
AWaroHaJIbHbIX  DJICMCHTOB  MaTpHIbI D JAUCCpCcun (¢ by OIICHOK

ko3 durmenToB perpeccur by MuHMManbHbL. [lpuueM, STH  OIECHKH
MONTYYAI0TCS HEe3aBUCUMBIMH, UTO CYIIIECTBEHHO 00JIEer4aeT UX BBIUMCICHHE
U aHaJH3.

Ipu u3MeHeHHWH BUIA TUIaHA W3MeEHsieTcss marpuiia @, 4To BIHsAeT Ha
JUCTICPCUU OLIEHOK KOd(pHIMEeHTOB perpeccuu. Pazmmyator D-, 4- u E-
onTuMainbHple  IIaHbl. OHHM  00ECTIEYMBAIOT  pa3NUYHBIC  (OPMBI
SIUTATICOUIOB PACCEHUBAHMS OLCHOK. D-ONTUMANbHBIN MIaH MUHUMH3UPYET
00OOIIEHHYI0  JIUCIIEPCHUIO  OLIEHOK  KOI(QHIMEHTOB pPErpeccuu M
obecrieunBaeT MHHUMAJbHBIH O0BEM JJUIMIICOMIA HMX pacceuBaHus. A-
ONTUMAJIbHBIN IJIaH MUHUMUBUPYET CPEAHIOIO NUCIICPCHIO BCEX OLCHOK, a
SIUTHTICOU]T UMEET HAUMEHBIIYIO CYMMY KBAJIPAaTOB JUTHH OCEH. DIUTHIICOU
pacceuBanus y E-ontuMmanbsHOro 1miaHa UMeeT MUHUMAJIBHYIO JJINHY cBOEH
HauOOJIbILEH OCH.

B 3aBucuMocTH OT BO3MOXXHOCTEH MpeAcKa3aHWs OTKIMKA 110
YPaBHEHHMIO  PErpeccCUd  pa3jIM¥aloT  IUIaHbl  pomamabenvhvle W
yHugpopmusie. Ilnan Ha3biBaeTcs poTaTaOeIbHBIM, €CIU  JHUCIEPCHUs
Npe/ICKa3aHusl OTKIIMKA MOCTOSIHHA Ha (DUKCHPOBAHHOM DPACCTOSIHUM OT
LIEHTpa DKCIEpUMEHTa. YHU(POPMHBIN IUIaH O0ECIeYMBACT MPAKTHYECKU
MIOCTOSIHHOE €€ 3Ha4YeHHe B HEKOTOPOH 001acTH (JaKTOPHOTrO MPOCTPAHCTBA.
CaolicTBa  poTaTa0e’IbHOCTH WIKM  YHU(POPMHOCTH  00OECHEUMBAIOTCS
COOTBETCTBYIOIIUM BBIOODOM TOUEK MATPHIBl CIEKTpa IUIaHa. 3ajauva
BBIOOpa ONTUMAJBLHOTO ILUIaHA JIOBOJBHO CIIOXKHAsT M B OOJIBIIMHCTBE
cllydyaeB HE HMMeEeT aHATUTHYecKoro pemieHus. I[loatomy momck
ONTHUMAJIBHBIX IUIAHOB OOBIYHO OCYIIECTBISIETCS YHUCICHHBIMUA METOIAMH
Ha OBM.

PaccMOTpuM OCHOBBI TIOCTPOCHUSI U OCHOBHBIE CBOICTBa ILIAHOB
MIEPBOr'O MOPSIIKA.

Iliian 0AHO(AKTOPHOI0 IKCIIEPUMEHTA

OpmHO(aKTOpHBINA (KITACCHYECKUIH) OJKCIIEPUMEHT NpeAHa3HAYCH IS
MO yYCHUS JIMHEHHOHN SKCIIepUMEHTAThHON (PaKTOPHON MOZENH BHIa

y =bo +baxs +b2X2 +...+bnX, . (8.1)
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OnHOQAKTOPHBIN  AKCIIEPUMEHT  NpeaycMaTpHBaeT  MOOYEPETHOE
BapbUPOBAaHUE KAXKJIOTr0 M3 (hakTopoB NMpU (PUKCHPOBAHHBIX Ha HEKOTOPOM
YPOBHE 3HAUECHUSIX OCTAJIBHBIX (hakTopoB. PakTop Xi BappHPYIOT Ha JIBYX
YPOBHSX Xig U Xin, @ BCE OCTAIBHBIE IIPU 3TOM JOJDKHBI HAXOJUTHCS B TOUKE

LeHTpa 3kcnepuMenTta X ? , J# 1. ]lns HOpMUPOBAaHHBIX (HAKTOPOB
Xi,=+1, X,=-1, X;=0.C y4erom 3T0Oro cocTaBUM MaTpHIly CIIEKTpa
IUIaHa OAHO(AKTOPHOrO IKCIEPUMEHTa

-1 o 0
+1 0 0
0 1 0
X =| 0 +1 0 \ (8.2)
|
o 0 .. -
| o 0 .. +1J

Uucno Towyek 1wiaHa B 3ToM ciaydae N = 2m, 1€ 7 — KOJIHMYECTBO
¢daxropoB. Toukm crmekTpa IUIaHa pacIoNaralOTCs B LEHTpax TIpaHel
runepky6a. Ha puc. 8.1, a moka3aHo pacnonoxeHue To4YeK JUisi JByMEPHOI0
ciydasi, a Ha puc. 8.1, 6 — Ui TPEXMEPHOTO.

Puc. 8.1. PacmonoykeHne ToUeK CreKTpa MmiaHa OqHO(GAKTOPHOro IKCIIEPHUMEHTA:
a —npu 1ByX (hakTopax; 6 — mpu Tpex (akropax
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Bexkrop 0a3ucHBIX GyHKINI HMEET B

f(X):(l,xl, X2yeer Xn ) (8.3)

a MaTpula F uncneHHbIX 3HaYEHHI 0a3UCHEIX (l)yHKHI/Iﬁ OTIIN4YacTCA OT
MaTpulbl CHEKTpa IlJIaHa X TOJIBEKO OJJTHUM JTOINOJITHUTCIIbHBIM CTOJ'I6I_IOM,

COOTBETCTBYIONIMM OasucHoO# ¢pynkimy f 5 (X )z 1,

+1 -1 0 0
+1 +1 0 0
+1 0 -1 0
F =|| +1 0 +1 0 ] (8.4)
|+1 0 o .. 11
+1 0 0 .. +1]

Martpuna 6a3ucHbIX GyHKUMH F 001anaer oueBHUIHBIME CBOHCTBAMM:

1)
3 1.(x,)=0, k=Ln; (85)
' ( =N=2n
z fo X ; (8.6)
2) i=1
D[f (x Jf=2 k=1 8.7)
ND[fo(( J-n-an; (68)
Y ()()0’j¢kjk
2 T % 1 (8.9)
rae N — 9mcio Todek creKTpa IianHa; fe (Xi) — 3Hauenue K-it GasucHom

GbYHKIUY B i-M OIIBITE.
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CortacHo BeIpaxeHUIO (8.9) BEKTOPHI-CTONOIBI BCeX 0a3HCHBIX
(YHKIMH TTOIapHO OPTOTOHAIIBHEI.

HUcnonw3ys cBoiictsa (8.7) — (8.9) u Beipaxenue (7.22), nerko
COCTaBHUTH HH(OPMaLMOHHYIO MaTpuiy @umepa O = F7F:

2n 0
0 2 . 0
d={0 o 2 .. 0}. (8.10)

0 0 0 .. 2|

Tak xak wMatpuria @® [guaroHanbHas, TO IUIAaH OAHO(MAKTOPHOTO
SKCIHEPUMEHTAa  OpPTOr'OHAJIBHBIN U KOO(QUIMEHTBl  perpeccun
HEKOPPENUPOBaHbl APYr ¢ ApyroM. Jljisi ompeieneHust AUCTIEPCHUH OLEHOK

koo ¢uumenroB perpeccur (8.1) BbUMCIMM OOpAIICHHYIO MAaTpPUILY
Ouiuepa

[2n 0 0 0]
0 12 0 .. 0 ‘
ol= 0 0 12 0 (8.11)

Jo o o .. 1/2\J

Hckomple  mucmiepcid  OHEHOK  KOI(MQUIMIEHTOB  PETrpeccHH

ONpPEACIIAIOTCA TIPOU3BEACHUAMNU AUCTIEPCHUH IIOMECXH (e} 2 Ha

€

COOTBETCTBYIOIINE JUArOHaJIbHBIC DJIEMEHTHI MaTPHULIbI @71:

o =c?/(2n); 6% =c®/2,k=%n. (8.12)

o £ by £

OueBUTHO, YTO TOYHOCTH MOJy4aeMOl MOJIETH B 9TOM Cllydae
HEBBICOKasI, TaK KaK KO3 (OUIMEHTHI perpeccun b, k=1n (xpome
koo durmenta bhy), WMEOT BBICOKOE 3HAUYECHHE AUCHEPCHH. IloaTOMY
OTHO(AKTOPHBIH 9KCTIIEPUMEHT cienyer TIPU3HATh SIBHO

HCYOBJICTBOPUTCIBbHBIM JISI MOCTPOCHUA MOACIN TEXHUYSCKON CHUCTEMBI.
B cBs13u ¢ aTUM B HacCToAICEC BPEMA OH NPAKTUYCCKH HC MMPHUMCHACTCA.
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Cne/:[yeT OTMECTUTD, UYTO paCCMOTpCHHLIﬁ IJIaH O6J'Iaﬂa€T CBOMCTBOM
pOTaTa6eJ'H)HOCTI/I.

IInan nosHOro haKTOPHOro 3KCHEePUMEHTA

Cnextp muana nonHoro ¢aktopHoro skcrepumenta (I1IPD) comepxur
BCE BO3MOXKHbIE KOMOMHAIMM 3HAa4eHUH (PaKTOPOB Ha BCEX YPOBHAX HMX
n3meHenus. Yucio touek N crexTpa miaHa onpezensercs no gopmyse

N=U", (8.13)

rae U — gucio ypoBHei BapbupoBaHust (paKTOpOB; 71 — KOJIIMYECTBO
(dbakTopoB.

PaccmorpuM ocobeHHocTH U cBoicTBa [IDD, mpuMeHsieMbIX TpH
IIOCTPOEHHUU JIMHENHBIX Perpeccuil Buja

y:b0+z;bjxj + 0 Db X X+
=

T=lk=j+1

n n n
+ D DD XXX by XX X

j=lk=j+11=k+1

(8.14)

[ns  monydeHUs JIMHEMHONW perpeccud JOCTaTOYHO BapbUpPOBaTh
(axTophl Ha ABYX ypOBHSX, T.e. U = 2. Toraa 4ncio To4eK crekTpa IulaHa

N =27, (8.15)

Taxoit mian npussITo 0003Ha4aTh [1OI2".

PaccMoTpuM MOpPsIIOK COCTABICHUsI MATPHIIbI CIIEKTpa IJIaHa, mojarasi,
4r0 (aKTOphl HOPMHPOBAHBI H, CJIEAOBATEBHO, MOTYT MPHHUMATH
3HAa4YeHUS TONBKO 0o +1, mnbo —1. HamomanM, 9T0 cTONOIBI MaTpumbl X
COOTBETCTBYIOT 3HAYCHUSIM (HAKTOPOB X1, X2, ..., Xn.

Jiist cocTaBiieHHsT MATPUIIBI CIIEKTPa IUIAHA HCIIONB3YETCs CIeMyIoNIee
MPOCTOE IMPABUJIO: B MEPBON CTPOKE MATPHIIBI Bce (aKTOpbl paBHBI —1, B
MEpBOM CTONOLE 3HAKM CAMHHII MEHSIOTCS IOOYEPENHO; BO BTOPOM
CTONOLIE OHM YepPEeyIOTCS Yepe3 JBa; B TPeTheM — uepe3 4; B 4eTBEPTOM —
yepe3 8 W T.O. MO CTemeHsM nBodKHA. CIemoBaTeNnbHO, IS Ka)IOro
MTOCTIETYFOIIETr0 CTOJI0A YacTOTa M3MEHEHUs 3Haka B 2 pa3a MEHBIIE, YeM
JUTS TIPEABITYIIETO.
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Hcnonp3ys W3IOKEHHOE TPABHIIO YEPEIOBAHUS 3HAKOB, COCTABHM
MATpPHIIBI CIICKTPOB TUIAHOB JUISA CIIydaeB N =2 u N = 3, T.e. VI ABYX U TpeX
(hakTopoB.

IIpu n = 2 gucno Touek mwiaHa N = 22 = 4, a MaTpuLa crekTpa mIaHa
UMeEeT BUJ

+
X:||
|

1
[+ +1]

e
[
A
_

: (8.16)

mpu N =3 N = 2% =8, a matpua X

-1 -1 -1
+1 -1 -1
.—l +1 -1
i 1

+1+ . (8.17)
-1 -1 +1
+1 -1 +
-1 41 +1
[+1 +1 +1]

CroexTpsl IUIAHOB  MOXXHO  W300pa3uThb B  IPHBBIYHOM IS
JKCTIepUMeHTaTopa Tabnu4aHol Gpopme. B tadn. 8.1 npuBeneH criekTp miaHa
IIdD22, a B Tabu. 8.2 — cnektp miuana [IOD28,

Tabnuya 8.1 Tabnuya 8.2
CrnekTpsl IVIAHOB

i DaKTOpHI i DaKTOpHI i DakTophbl

X1 X2 X1 X2 X3 X1 X2 X3
1 -1 -1 1) 111 5 -1 -1 +1
2 +1 -1 2 | 41| 1| 1 6 +1 -1 +1
3 -1 +1 3| 1| +1|-1}|7 -1 +1 +1
4 +1 | +1 4 1 41| +1| 1| 8 +1 +1 +1
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B Ta61. 8.1, 8.2 u B nocnenyromeM OYKBOi | 0003HAUCH HOMEP TOYKH
CHEKTpa IUIaHa.

Toukun mrana [IDI2" pacnomararoTcs B BepHIMHAX N-MEPHOTO
runepky6a. Ha puc. 8.2, a mokazaHo pacnoyioxeHue To4eK JUIsl JBYMEPHOI0
citydasi, a Ha puc. 8.2, 6 — IS TPEXMEPHOTO.

Puc. 8.2. Paconoxkenue Touek criekrpa miana [1dD2";
a-npun=2,6—npun=3

Iocpenctom IIDD MOXKHO MOCTPOUTH KaK MPOCTEHIIYIO JIMHEHHYIO
MOJIEIb TEXHUYECKONH CUCTEMBI BUIA

y=bo+b1X1+b2X2 +...+ann, (818)

TaK Y HEJTUHEWHYIO. .
Hns momendt Buma (8.18) cucrema Oa3ucHBIX (PYHKOWI OdYEBHAHA!

f, (X):l; fl(X): X; f, (X ): X5 . f (X ): X,. Hucino Ga3ucHBIX
¢GyHKIMI B 3TOM citydae paBHoO 1 + 1.

BrrsicHuM, kakue O0a3ucHbIe (YHKIUH MOTYT BXOJHTH B PETPECCHOHHYIO
MOJIeTIb, MOJydaeMyto mocpeactBoM [1DD2", yToObl  BBHIMOIHSIIOCH
TpeOOBaHHE O JIMHEHHOW HE3aBHCHMOCTH BEKTOPOB-CTOJOLIOB 3THX
¢GhyHKUIWH, M3N0KeHHOE B pazaene 7.4. [Ipu BRITOTHEHUH 3TOTO TPeOOBAHUS
NONyYalOT —pa3leNbHble OLEHKH BCeX KOIPOUIMEHTOB PErpeccum.
JIuneliHas HE3aBHCHUMOCTH CTOJOIIOB MaTpHIEI F mocTHraercs, eciu B Helt
OTCYTCTBYIOT TIOJTHOCTBIO COBIAJIAIOIIHE WITH TIOJTHOCTBIO
TIPOTUBOMNOIOKHBIE (TI0 3HAKAM) CTOJIOLIBL.

B o0mem ciydae B MOIMHOMHAIBHYIO MOJIENTb MOT'YT BXOAUTH (haKTOPHI
B JIFO00H CTENEeHN U pa3INyHble KOMOWHAIINK U3 MX MpOM3BeaeHui. Tak Kak
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NP HOPMHUPOBAHHBIX (akTopax WX 3Ha4YeHWs paBHbl +1 wim —1, a B
KaueCcTBe [TOKa3aTeNnel crereHel (pakTopoB MPHHUMAIOTCS LeTble YHCia, TO
MIPY YETHBIX ITIOKa3aTeNsiX CTeleHeld BeKTOop-cToiber 0a3ucHOW (yHKIHMH
COCTOHT TOJIBKO M3 +1 M coBMaaer ¢ BEKTOPOM-CTOIOIOM (QYHKIINU

fo 6(), a BEKTOPBI-CTONIONBI BCeX Oa3MCHBIX (DYHKIMH, COOTBETCTBYIOIIHX
OTHMM H TeM ke (haKTopaM Xj, BO3BEICHHBIM B JIIOObIC HEUETHBIEC CTEICHH,
OyayTr coBmajaronmMmu. Bmecre ¢ TeM Jerko yOeauTbcsa, 4YTO JIOObIE
KOMOMHAIMU MPOHU3BEJCHUI (aKTOPOB X1, X2, ..., Xn MOTYT OBITH B 4HUCIE
0a3MCHBIX QYHKLUI.

Beimuiem BoIpaxkeHUs TMHEWHBIX perpeccuil mpu n = 2 ¢ yueToM Bcex
BO3MOXKHBIX COYETaHUI B3aUMO/ICHCTBUS (DaKTOPOB

y =bo +bixs +baXo +bsXxixa . (8.19)

ITpu n = 3 momyuaem

y = b0+-b1X1+-b2X2+-b3X3+-b4X1X2+

+bhxx +bx X +bxxx. (8.20)
513 623 7123

B rtabn. 8.3 mnpuBemeHsl OasucHble (yHKUMM IiaHa 11DD2?

HCITIONB3YEMOTO JUTS TIOCTPOCHHsI perpeccronHoi Momaenu (8.19), a B Tabm.

— mraHa II®D2® | wucmomssyemoro gis  momenu  (8.20).
[psAMOyTONEHUKAMHY B 3THX TaOIHIIaX 00BEICHBI CIIEKTPhI TIAHOB.

Tabauya 8.3
Basucuble pyHkmun miaana P22
i fo=1 fi=x1 f2=x f3 = X2
1 +1 -1 -1 +1
2 +1 +1 -1 -1
3 +1 -1 +1 -1
4 +1 +1 +1 +1

YpaBHeHHe NHHEHHON perpeccuu, kak 3to BuaHo m3 (8.14) u (8.20),
MOXET COJEPXKATh CIEMYyIolIee MPEAebHOE KOIUYECTBO KOIPPHUIUEHTOB
TIPY Pa3IUYHBIX BUAAX Oa3UCHBIX (DYHKITHIA:

onuH ko3 durment by — cBOOOIHBIN WIEH ypaBHEHHS PETPECCHH;

n k03 GUIHEHTOB D) — THHEHHBIX WIEHOB YpaBHEHHUS PErPECCUH;
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2 <
C, xoahunuenTos bjx mpu mapHIX B3aHMOASHCTBUAX (aKTOPOB;
3 . N
C, ko3 duienToB bjk| Ipy TPOHHBIX B3aMMONEHCTBUSX (haKTOPOB U

T.1.;
OJIH K03 duIeHT Dis,...n B3aMMOJIEIICTBUI (akTopoB
MaKCHMAaJIBHOT0, N-TO MOpSIKa.

Tabnuya 8.4
BasucHble pynknun niana [dI23
i|fo=1|fi=x1|fa=x | fa=x3|fs=xXe | fs = XXz | fe = XoX3 fi —XZ(1X2
1| +1 -1 -1 -1 +1 +1 +1 -1
21 +1 +1 -1 -1 -1 -1 +1 +1
3| +1 -1 +1 -1 -1 +1 -1 +1
4| +1 +1 +1 -1 +1 -1 -1 -1
5/ +1 -1 -1 +1 +1 -1 -1 +1
6| +1 +1 -1 +1 -1 +1 -1 -1
7| +1 -1 +1 +1 -1 -1 +1 -1
8| +1 +1 +1 +1 +1 +1 +1 +1

Belpakenue uis  ompexeneHus oOmiero umcna  koddQuimeHToB
perpeccuu UMeeT BHI

N =1+n+C?+C3+...+C"=2", (8.21)

B n n n

Tak kaKk NpH UCIOJIB30BAaHUH BCEX BO3MOXKHBIX COYETaHHH (PaKTOpOB B
YpaBHEHHH PETPECCHU YUCIO omnpeneisieMbx kodddunuento N paBHO
gucny Touek N cmektpa miana I[I®D2", To Takoil IuiaH sBiISETCS
HACBIIICHHBIM.

YucieHHple 3HAYECHUS fj(X i ), TIPUBEACHHBIC B TAOIHIE 0a3UCHBIX

GyHKIWMH, SBISIFOTCS AeMenTamMu Matpuilbl F. Marpuia F mnana [192"
obamaer cieayomuMu cBoicTBamu [16]:

1. Csoticmeom CUMMeMPUYHOCMU OMHOCUMEILHO yenmpa
9KCHepuUMeHma — anredpandeckas CymMma 3JIeMEHTOB KaXJI0ro croidia

MaTpuIbl 6a3UCHBIX GYHKUHIA, Kpome cronbia f, (X ), paBHa HYIIO:



N 90
(7)-0j=1d,d=N
f, X; \ (8.22)

re  f (Xi) — 3HaYeHHeE -i Oa3MCHOM (HYHKIMU, COOTBETCTBYIONIEE i-if

CTpoKe MaTpullbl F; | — HOMep ToukH crieKTpa miana; N — 4iciIo Touek
cnekrpa mwiana; N, — Koaun4ecTBo 0a3UCHBIX (DYHKIHA.

2. Ceoiicmgom opmo2oHanbHOCHU CMOI0Y08 — CyMMa MOCTPOYHBIX
MPOU3BECHUN 3JIEMEHTOB JIIOOBIX JIBYX CTOJIOLIOB paBHA HYJIIO:

N ()()=o jzk j, k=0.d.
3 XX (8.23)
i=1

3. Ceoiicmeom HOpMUpOKU — CyMMa KBaApaTOB IEMEHTOB KakIOTO
cTonbua MaTpuibl 0a3ucHbIX (YHKIMH paBHa uuciay Touek N crekrpa
IUIaHA!

NDl[f K =N j-od (8.24)

4. Jlns cronbua 6asucHolt pynkmu (X ) CyMMa JJIEMEHTOB TaKXKe

x*. )=N.

paBHa N:
N

fo

i=1

(8.25)

Broipaxenuss  (8.22-8.25) 3ammcaHel B NPENNONOKEHHH, YTO
ITyONMMpOBaHUE OMBITOB HE IPOU3BOIUTCA.

CocraBuMm wuHpoOpMaImoHHYl0 Matpully Ouinepa @, omnpenensieMyro
BeIpakerneM (7.22). Beipakenus (8.23) u (8.24) mO3BONSAIOT OMpENeInuTh
anemenTel Matpuibel ®. OueBumHo, uro i [IDOD2" martpuma O
JIMarOHAJIbHAS C TIOCTOSTHHBIMU THarOHAJIBHBIMU 3JIEMEHTaMH:



91

N 0 .. o]
0N .. 0

© = . (8.26)
0 0 .. N

&:J‘ICI[OBaTeJ'H)HO, H(I)qi))Z” OTHOCHUTCS K Knacclgl OPMO2OHANILHBIX NIAHOE.
aK KaK MaTpuiia MaroHaJibHas, TO KOPPEISLMOHHLIE MOMEHTEI

oneHok ko3 duuuenroB perpeccud W (b ,b )=0 u omenku Bcex
17k
KO>(pQUUMEHTOB perpeccun b;, j =1, N,, HekOppenupoBaHbl APYT C

npyrom. Kpome Toro, Bce KO3(p(PHUIIMEHTBI pPErpeccHd OLECHHBAIOTCA C
OZIMHAKOBOM TOYHOCTBIO, TaK Kak JAMAroHajlbHbIE 3J€MEHThl MaTpuilbl O
OJIMHAKOBBHI. Jlucrnepcust OleHOK KO PHUIIMEHTOB

o, =02 /N. (8.27)

s muneitnoi monenu Buaa (8.18) wian [1DI2" seistercst 4- u E-
OINITHUMAJIBHBIM M POTaTa0EIbHBIM, a st Mozenu (8.14) — D-onTumanbHbIM.

ILi1an aApodHOro GpakTOPHOro IKCMEPHUMEHTA

Hapsiny ¢ OTMEUCHHBIMH MOJIOKUTENBHBIMH KadeCTBAMH IOJHOTO
(aKTOPHOTO DOKCHEPUMEHTa OH HWMEET CYIIECTBEHHBI HEZOCTAaTOK:
YBEIMYEHHE KONMYecTBa (PAaKTOPOB NPHBOIHUT K OBICTPOMY POCTY 4HCIa
OTIBITOB, YTO OOYCIIOBIICHO CTENeHHOH 3aBucHMMOocThio (8.13). Hampmmep,
npu N = 10 cnexrp miana comepxur N = 21% = 1024 onsira. Kpome Toro,
HE00XOIUMO AyOIHPOBAHKE OIBITOB.

[I®3 mo3BONMsAET TMOCTPOUTH PErPECCHOHHYIO MOJIENb, KOTopas
YYUTHIBAaET BIHSHHE HAa (PYHKIMIO OTKIMKA BBIOPAHHBIX (PaKTOPOB M BCEX
BO3MOJKHBIX COYETaHWH B3aWMOJEUCTBUI 3THX (hakTopoB. Ho mMOCKOMBKY
CTPYKTYpa MOIEIH BBIOMpAacTCsS Ha OCHOBE alpHOpHOW HH(MOpMAIMHA O
(U3MUECKNX CBOMCTBAaX HCCIEAYEeMOro OOBEKTa, TO BEChMA CIOXKHO
MIPE/ICTAaBUTh ceO€ BIMSHHWE Ha XapaKTEPHCTUKU ero (hyHKIMOHHPOBAHMS
3¢ QeKToB B3aMMOACHCTBUI BBIIE BTOPOTO WIM TPETHETO IIOPSAKA.
OOBIYHO TIPU TOCTPOCHHHM MHOTO()AKTOPHOW PErpecCHOHHON MOJIEeNH
OTpaHWYMBAIOTCS MApHBIMH WM, B KpallHEM cCilydae, OT/JeIbHBIMU
TPOWHBIMH B3aUMOJEHCTBHAMH (akTopoB. B atom ciryqae [1DD
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OKa3bIBaeTCsi M30BITOYHBIM, TaK KaK YWCIO TO4deK crekrpa Iwana N
3HAYMTEIBHO Ooblle KomuuecTBa KodgduuueHntoB perpeccun N, B
pe3ynbTaTe BOZHHUKAET BOZMOXKHOCTh COKpAIlleHHs 4Hcia onbsToB. Ho mpu
9TOM, €CTECTBEHHO, JOJDKHO COONIOJATHCS YCIOBHUE BO3MOYKHOCTH OLCHKU
K03((HUIMEHTOB PErpeccuy MO Pe3yiIbTaTaM OIBITOB, KOTOPOE BBIPAYKAETCS
coorHomreHreM N > N,

Bo MHOrmx cnyyasx Ha HayaJbHOM CTagud MOJAEIHPOBAaHUS
TEXHUYECKOH CHCTEMBI B CBSI3M C OTCYTCTBHEM HeoOXoanMoi nHbopmanuu
O BIWSIHMM Ha €€ BBIXOJHbIE MapaMeTpbl pPa3IH4YHbIX (HaKTOPOB
(BHYTPEHHHMX WJIM BHEIIHUX [ApPaMETPOB) CTPOST JMHEHHYIO MOZENb BHAA
(8.18). Hammpumep, mipu Tpex pakropax BRIOUPAIOT MOJIENb B BHIIE

y =by+ b X+ by X, + bsXs. (8.28)

B sToM ypaBHeHuMM dYeThipe Kod(duimeHTa perpeccuu, a npu N = 3
cniektp miana [IdD, cornacHo BeipakeHuto (8.15), comepkut § Todek, T.e.
IpenycMaTpuBaeT &8 ONBITOB B  PAa3IMYHBIX TOYKax (PaKTOPHOTO
npoctpaHcTBa.  CiemoBaTenbHO,  YETBIpE  OIbITa  OKAa3bIBAIOTCH
N30BITOYHBIMH M HMX MOXXHO OBUIO OBl HMCKJIIOYUTH, €CTECTBEHHO, IPH
YCIIOBUH BBINONHEHUS MPUHATHIX HPENOCHUIOK PErPECCHOHHOTO aHaJH3a,
NPEeXKe BCEIO OPTOrOHAIBHOCTH CTOJOIOB MaTpUIbl Oa3HCHBIX (YHKLUH
F.

IIppy nocTpoeHMM  MaTeMAaTHYECKUX  MOAEIEH,  HCIOJIb3YIOIIUX
YIIpOIIEeHHBIE ypaBHEHUs perpeccuii, korna N > N, IpUMEHSIOT OpobHble
¢axmopuvie sxcnepumenmor  (JAPD). Haubonbiiee pacnpocTpaHeHHe
umerotT peryisipubie mianel JJOD tuna 2"P) t.e. ADI2™P, rme n — yucno
(axTopoB, p — crenens apodroctu DI, [Tnanst IDD npuHATO HA3BIBATH
pennukaMy C yKa3aHHMeM HX cTeleHd ApoOHoctd. Tak, mman J@dD2M!
Ha3BIBAIOT monypemnukoi [DD2" (1/2-pemnuxa); IDD2"2 — 1/4-peruka
IID32"; API2™3 — 1/8-peruka IIOD2" u 1.1, Tonypemnyka cokpaiaer
YHCIIO OIBITOB B JIBa pa3a 1o cpaBHeHuto ¢ [1DI, 1/4-pemnnka — B YeThipe
pasa ¥ T.A.

IIpu mnoctpoeHnn Mmatpuilpl crektpa miana JdI2"P Heobxoammo
00eCIIeunTh BHITIOTHEHUE YCIIOBHI, OMHUCHIBAEMBIX BBIpakeHUsMu (8.22) —
(8.25), mpuaMMasi BO BHMMaHHE, YTO YHCIO TOYEK CIIEKTpa 3TOTO IDIaHA
oTpenensercs mo GopmMyie

N=2""P, (8.29)
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Ycnosus (8.22) — (8.25) ymoBIeTBOPSIOTCS, €CIM B MaTpPHUIle 0a3MCHBIX
¢yHKIMi F OTCYTCTBYIOT TONHOCTBIO COBIAJAIONIME WIIM IIOJHOCTHIO
MIPOTUBOIOIOKHBIE CTOJNOIBI, YTO IMO3BOJSIET TONYYHTh pa3ZeibHOE
OIICHUBaHHE BCeX KOI(D(UITUCHTOB PETPECCHH.

[Tpu BBIOOpE cTenenn npodHOCcTH JIDD MOMKHO BEITOIHATHCS YCIOBHE

N >N,. (8.30)

BeiOpannsie  0azucHble QyHkimu it JJPD  cocraBnsioT U
HEKOTOpPYIO 4acTh 0azucHbIX (QyHKIMH cooTBeTcTBYRomiero [1dD. Hazosem
9TU (QYHKUMHU CyujecmseennviMy nepemMeHHbIMY, XapaKTepU3yIOIUMU B
HauOoIbIel Mepe pu3nvecKre CBOMCTBA TEXHUYECKOTO 00bEKTa.

[Mpouenypa mocrpoeHus crektpa miana JIDI2"P cogepxur dersipe
JTarma.

Oran 1. BeiOop CTpYKTyphl ypaBHEHHUS PErpecCHd U OIpeieicHHUE
crenenn apooHoctu JADI. Ilpu 3TOM UCXOIAT M3 YCIOBHS BBITIONHEHUS
cootHomeHus (8.30).

Iran 2. Beibop Beaymux (akTopoB U NOCTPOSHHE AJIsI HUX MATPHILIbI
CHEKTpa IUIaHa, OIpPEACNAIOIIEro IPOrpaMMy HX H3MEHEHHS B XoOJe
JKCIIEPUMEHTA.

Yucno K Bemymux (akTopoB MNPUHUMAIOT PAaBHBIM PAa3HOCTH MEXKIY
KOJIM4eCcTBOM (DaKTOPOB 7 U CTereHbto ApodHoct JD3:

k=n—p. (8.31)

JIns BHIOpaHHBIX BeAyIUX (DAKTOPOB X1,X2,...,Xk CTPOAT mmad I1DD2K,
UCTIONB3YS M3JIOKEHHOE B IPepIIyIeM maparpade IpaBuiIo YepeoBaHuUs
3HAKOB.

Iran 3. [Tocrpoenue matpuisl X crekrpa mwana JdI2"P. Yacts stoi
MaTpHIIbI COCTAaBIseT MaTpHIa crekTpa miana [1MD2X a Bo BTOpyio uacTh
JOJDKHBI ~ BOMTHM  CTOMOLBI  MAaTpUIBl A7 OCTAIBHBIX  (haKTOPOB
Xk+1,Xk+2, - - - Xn, KOTMIECTBO KOTOPHIX PaBHO

p=n-k. (8.32)

CronOrier MaTpuIbl X, COOTBETCTBYIOIIHE 3TUM (paKTOpam, OIpeIeNsroT
ITyTeM IEPEMHOXEHHUSI COOTBETCTBYIOIINX CTOJOIOB BEAYIIUX (haKTOPOB.
Jyist 3TOrO MCTIONB3YIOT TE€HEPHUPYIOIINE COOTHOWICHUS. [ enepupyouum
COOMHOUIeHUEM Ha3bIBacTCA anreOpamyeckoe BBIPKEHHUE,
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YCTaHABIIMBAIOIIEE CBSI3b MEXKIY OJHUM M3 (DAKTOPOB Xk+1,Xk+2,...,Xn H
MIPOU3BEACHIEM KaKOH-TO0 KOMOWHALIMY BEAYIIUX (PaKTOPOB X1,X2, ... ,Xk.

Uro0b! oyyaeMble CTONONBI ObLTH OPTOrOHATBHBIMH, JUIS KaXKI0TO U3
HUX 3aJ[aeTcsl OTIENIFHOE TeHEPUPYIOIee COOTHOIIEHHE (KOJIMYEeCTBO 3THUX
COOTHONIEHHH paBHO p). BBIOOpP TeHepHpYIOIIMX COOTHOLIEHH, BOOOIIE
roBopsi, mpom3BosieH. OJHAaKO B KayeCcTBE TI'CHEPUPYIOIIMX HENb3s
WCIIONIb30BaTh T€ IMPOM3BEACHHS BEAYIIMX (PakTOpPOB, KOTOpHIE BXOAST B
COCTaB CYIIECTBEHHBIX IMEPEMEHHBIX, TaK KaK B 3TOM Clydae B MaTpHIe
0a3ucHbIX (pyHKIMIA F OKa)yTcsl COBMaAarolre CTOMOIBI: I OJHOTO M3
(DaKTOPOB Xk+1,Xk+2,...,Xn U OJHOT'O M3 B3aMMOJECUCTBUH (DAKTOPOB U3 YHCIIA
CYIIECTBEHHBIX ITEPEMEHHBIX.

I'enepupyroliee COOTHOLLIEHUE UMEET BUJL

Xesi =X X Xy 1I=1,p, (8.33)

rae Xk+i — (axkTop, He BKIIOYEHHBIH B YHCIO BEAYLIIMX (I HEro
omnpenensiercs cronben Matpuilbl X criekrpa miana JJDI2"P); X;, Xi, Xm,... —
BeAyiue haKTophl.

KomnuectBo Benymux (axkTopoB, BXOMALIMX B TeHEpUpYIOIIEe
coorHoureHue (8.33), MoxeT ObITh ITPOU3BOJIBHBIM, HO cooTHOIIEeHH s (8.33)
IUISL BCEX Xk+i JOJDKHBI OBITH Pa3HBIMH.

Jran 4. [IpoBepka MPUTOAHOCTH MOITYUYEHHOT'O CIIEKTPa IUIAHA.

st 3TOro HEOOXOJMMO TOCTPOUTH MAaTpHIly 0a3uCcHbIX (QyHKIMHA F u
NPOBepUTb, HET JHM B HEW COBNAJAIOIMX WM  IOJHOCTBIO
MPOTHUBOIIONOXKHBIX CTONOLOB, T.€. BBIACHUTh, oOnazaeT Iu MaTpuua F
CBOMCTBOM OpPTOTOHAJIBHOCTU CTOJOLOB, OIPENEIsIeMbIM BBIPaKEHHEM
(8.23). Ecin B maTpume F HeT cOBMajaloOmMX WA TMPOTHBOIIOIOKHBIX
CTONOLIOB, MOJyYeHHbIN crekTp wiaHa JdI2"P mpuromeH st pelneHus
NOCTaBJICHHOM  3agayd. B NpOTHBHOM  ciaydae  BBINONHSIOTCS
MIOCTIEZIOBATENBHO CIECAYIONIME MPOLEAYphl A0 TeX MHOp, MoKa He Oyner
obecreueHa OpTOrOHaIBLHOCTb!

—  BBIOMPAIOTCS MHBIC TEHEPUPYIOLINE COOTHOLICHHS;

— W3MeHseTcs Habop Bemymmx (paKTOpOB;

— yMEHBIIAeTCs CTeNeHb IPOOHOCTH IIaHa p.

[lpn orpaHHYEHHBIX BO3MOXKHOCTSX IIPOBEICHHS OIBITOB CTEIEHb
JIpOOHOCTH IUIAaHA COXPAHSIOT, a W3MEHSIOT CTPYKTYpPY YpaBHEHHS
perpeccuu (HarpruMep, UCTIONb3YIOT MHBIE B3aMMOJCHCTBUS (haKTOPOB HIIH
HCKITIOYAIOT KaKylo-TH00 0a3uCHYIO (DYHKIIMIO, COOTBETCTBYIOIIYIO OTHOMY
13 B3aUMOJECHCTBHI BBICIIETO IOPSI/IKA).
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Takum oOpaszom, perymspaeie 1anel JJPDO2"P obmamator Temu xe
cBoiictBamu, uro U IwiaHel [1®D2". Matpuna F ynoenerBopser
BolpakeHusiM  (8.22) — (8.25). Mudopmanmonnas marpuna Pumepa O
JquaroHanbHas u uMeer BUn (8.26). Jucnepcuto oneHok koddduimeHToB
perpeccun  ompenenstor 1o popmyne  (8.27). Ilmamer  JJOD2"P
OpTOrOHANBHBL. J[JIs1 JMMHEHHBIX Mopened OHM poraTaOenbHbBl, A- U E-
ONTHMAaJbHBI, a HachllleHHbIe TaHbl D-ontumaneHel. [10CKOIBKY MTaHbI
DD 3HaYUTEIHHO YKOHOMUYHEE TUIaHOB 1D, OHM MOTYYMIU MIMPOKOE
MIPaKTUYECKOe MpUMEHeHHne. B 4YacTHOCTH, WX HUCIONB3YIOT Ui aHalIHu3a
YYBCTBUTEJIBHOCTH  LEJNeBOH (YHKIMM K Bapualuk  apaMeTpoB
TEXHHYECKHX OOBEKTOB B TMpoOlLEcce HMX OTCEMBaHMS W OTOOpa Ui
OCYILECTBIICHHS] ONTUMHU3ALIUH.
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I'maa 9. OBPABOTKA PE3YJIbTATOB SKCIIEPUMEHTA

CraTncTH4ecKuil aHAJIM3 Pe3yJIbTATOB AKTHBHOI0 IKCIIePUMEHTA

[Ipexxne dvem ompenenats Kod(G(GUIHUEHTH pErpeccuu, HeoOXO0IUMO
BBITNIOJIHUTh CTAaTUCTHYECKUM aHAJIU3 PEe3yNbTaTOB KCIEPHUMEHTA C IIEJIbI0
OLIGHKM MX KadecTBa M MPUTOTHOCTH Ul IOCTPOEHUsS PErpecCHOHHON
Mogenu.  CTaTHCTMYECKMA  aHajiM3  BKJIIOYAaeT  OLECHKY  OHIMOOK
MapajyieJbHBIX  ONBITOB, OTCEMBAaHME TPYOBIX OMIMOOK, MPOBEPKY
OIHOPOJHOCTH  JAUCHEPCHH  ONBITOB U  ONpeAeNeHue  JTUCIepcun
BOCIIPOM3BOIUMOCTH 3KCIIEPUMEHTA.

OummodKky mapajjieJbHBIX ONBITOB. B YCIOBUSIX HaMW4Ms CITy4aiHBIX
IIOMEX C LEJbI0 YMEHBUICHHs CIy4alHBIX MOIPELIHOCTEN 3KCIIEPUMEHTA U
IOBBILIEHUSA TOYHOCTHU IIOJIy4aeMOH perpeccuoHHOMN MOJEIH
OCYIIECTBIISIETCS AyOIMPOBAHUE OIBITOB, T.€. IPOBEICHHE NapauIeIbHBIX
onbIToB. Kakaplil OmBIT, NMpeIycMOTPEHHBIM MaTpuIlel CcIieKTpa IJIaHa,
moBTopsietcs m = 2.5 pa3. PexoMmenayerca YHCIO m TPHHAMATH
onuHakoBbIM Ui Bcex N Touek mimaHa. B pesynmprate mpoBoautcs L = Nm
OIIBITOB B COOTBETCTBUHM C MAaTpULEH IUIaHa, MpeaycMaTpUBAOLICH NpH
9TOM PaHIOMM3ALHIO OIIBITOB.

IToBTOpHBIE ONBITBEI B OJHOM M TOH € TOYKE IUIAHA IPU HAIMYUHU
IIOMEXU JAIOT pa3iIM4Hble pe3YAbTaThl IpU ONpeleleHHH (YHKIUH
oTKJIMKa. Pa30poc pe3ynbTaTOB OTHOCHTENBHO OLIEHKH MAaTeMaTHYeCKOro
OXHAaHHSA (YHKIUH OTKIMKA HA3BIBAIOT OWUOKOU B0CHPOU3BOOUMOCTIU
onvima. DTy OIIUOKY HAJO OLCHHTb.

Jlist KaXkIoi TOYKH I1aHa 10 Pe3ysIbTaTaM Hapaule/bHbIX ONbITOB
HaXOJIAT 8blO0OpoUHOE cpednee Y, paBHOE CpeIHEMY apU(PMETHIECKOMY

TIOJTYY€HHBIX OIBITHBIX 3HAYCHHM (byHKLII/II/I OTKJIMKa
m

yzl y,i=LN

H; y , 9.1)

i€ ¥ — HOMEp MapauIeIbHOTO OMbITA; Yiy — 3HAYeHHE (PYHKIINHM OTKINKA B
u-M TIAPaJIIEIBHOM OMBITE i-i TOYKH CIIEKTpa IUIaHa.

Jlnist OeHKH OTKIOHEHWs (PYHKIMH OTKIIMKA OT €€ CPEJHEro 3HAYCHUS
Yi BBIUHCIACTCA Oucnepcus 80CHpOU3BOOUMOCHY OIBITA TI0 JAHHBIM M

HnapaJuICJIbHBIX OIIBITOB B Ka)K,Z[Oﬁ i-1 Touke CIICKTpa IJIaHa
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Ipu BbraucieHnd S’ NPHHAMAIOT YMCIO CTeneHed cBoGomsl K Ha
eMMHUILY MEHbINC, YeM YHCIIO TMapaUieNbHbIX OMBITOB, T.e. K=m—1, Tak
KaK OJ[HA CTEIeHb CBOOO/IbI Y)KE UCTIONb30BaHA JUISl BBIYUCICHUS Y. OTO
obecrieunBaeT HECMEIEHHOCTh OIIEHKH JTUCIIEPCHH BOCIIPON3BOTUMOCTH
ombita S 2.

OrceuBanne rpyonix ommook. @opmyna (9.1) cnpaBemvBa JuIIb NpU
HOpPMaJbHOM pAacHpeAciIeHUM CllydaiHOW BenuuuHsl y. llpu Hanuuum
IpyObIX OLIMOOK OMNBITA paclpesielieHne ¥ OTKIOHAETCS OT HOPMallbHOTO,
MONOKEHHBIM B OCHOBY PErPECCHOHHOIO aHaju3a. HO3TOM;’ rpyobie

OIIMOKM HAJI0 BHaYase HCKIIIOUUTh, 4 3aTeM onpelensaTe Y- u S <. ['pyOsie
I I
OLIMOKH — 3TO Opak MOBTOPHBIX ONbITOB. [lyisi 0OHapyxeHus Opaka
HCTONB3YIOT t-kpuTepuiit CThIoeHTa
t =(y-y=)/S’7, (9.3)
u 1 1 1

roe S — cpeaHee KBaapaTHUecKoe OTKIOHEHHE.
1

3uauenust Y, u S onpenenstores no popmynam (9.1) u (9.2), Ho 6e3
ydeTa OLEHUBAEMOT0 PE3YIbTaTa OIBITA Viy.

[Nonyuennoe 3HaueHue t-KpuTeprss _CpaBHH_BACTCS C TAOIUYHBIM t; pu
BBIOPaHHOM YpOBHE 3HaYUMocTu ( = Pk > 1, , | uncne creneneit cBoGob!

K. YpoBeHb 3HAUNMOCTH (] XapaKTepU3yeT BEPOSTHOCTS omriOku. Ecim t >
tr, TO 3TO COOTBETCTBYET OpaKy JaHHOI'O OIBITA M PE3YIbTAT €ro HE MOXKET
ObITh HCIIONB30BaH. B 3TOM ciydae ONBIT MOAJEKHUT ITOBTOPHOMY
MIPOBEICHUIO.

3nauvenus t-kpurepust CThIOICHTA B 3aBUCHMOCTH OT YHCIIa CTETIEHEH
cBOGOIBI K ¥ ypOBHS 3HAUUMOCTH (] TIpUBEIEHBI B Ta0I. 9.1.

IIpoBepka ogHopoanHocTu aAucnepcui. IlpuHumaercs HyneBas
THIIOTE3a 00 OHOPOIHOCTH ANUCIIEPCHI BOCIIPOU3BOIUMOCTH OIIBITOB.

v 9] 2
OIHOPORHOCTH AWCHEPCHIT 03HAYALT, YTO CPEH BCEX JUCIIEPCHH S HeT
TaKHUX, KOTOpbIe ObI 3HAYUTEIHHO MPEBBIMIATH BCE OCTANIbHBIE.
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Tabnuya 9.1
t-pacnpenenenne Ctioaenta. 3uaueHus tkq B 3aBUCUMOCTH OT YUCIA
cTeneHeil cBo6oabI K M ypoBHs 3HaYNMOCTH ( = P[t > tkq]

it
q
Yucao
cTeneneit
cB000abI K o Mg t
YPOBEHbL 3HAYHMOCTH (|

0,4 0,2 0,1 0,05 0,02 0,01 0,005 0,001

1 1,38 3,08 6,31 12,71 | 31,82 | 63,66 | 318,31 | 636,62
2 1,06 1,89 2,92 4,30 6,97 9,93 22,33 31,60
3 0,98 1,64 2,35 3,18 4,54 5,84 10,21 12,94
Z 094 | 153 | 213 | 278 | 3,75 | 460 | 7,17 | 861
5 0,92 1,48 2,02 2,57 3,37 4,03 5,89 6,86
6 0,91 1,44 1,94 2,45 3,14 3,71 521 5,96
7 0,90 1,42 1,90 2,37 3,00 3,50 4,78 5,41
8 0,89 1,40 1,86 2,31 2,90 3,36 4,50 5,04
9 0,88 1,38 1,83 2,26 2,82 3,25 4,30 4,78
10 0,88 1,37 1,81 2,23 2,76 3,17 4,14 4,59
11 0,88 1,36 1,80 2,20 2,72 3,11 4,02 4,44
12 0,87 1,36 1,78 2,18 2,68 3,06 3,93 4,32
13 0,87 1,35 1,77 2,16 2,65 3,01 3,85 4,22
14 0,87 1,34 1,76 2,15 2,62 2,98 3,79 4,14
15 0,87 1,34 1,75 2,13 2,60 2,95 3,73 4,07
16 0,86 1,34 1,75 2,12 2,58 2,92 3,69 4,02
17 0,86 1,33 1,74 2,11 2,57 2,90 3,65 3,97
18 0,86 1.33 1,73 2,10 2,55 2,88 3,61 3,92
19 0,86 1,33 1,73 2,09 2,54 2,86 3,58 3,88
20 0,86 1,33 1,73 2,09 2,53 2,85 3,55 3,85
21 0,86 1,32 1,72 2,08 2,52 2,83 3,53 3,82
22 0,86 1,32 1,72 2,07 2,51 2,82 3,50 3,79
23 0,86 1,32 1,71 2,07 2,50 2,81 3,48 3,77
24 0,86 1,32 1,71 2,06 2,49 2,80 3,47 3,75
25 0,86 1,32 1,71 2,06 2,48 2,79 3,45 3,73
30 0,85 1,31 1,70 2,04 2,46 2,75 3,39 3,65
40 0,85 1,30 1,68 2,02 2,42 2,70 3,31 3,55
60 0,85 1,30 1,67 2,00 2,39 2,66 3,23 3,46
120 0,84 1,29 1,66 1,98 2,36 2,62 3,16 3,37
© 0,84 1,28 1,64 1,96 2,33 2,58 3,09 3,29
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Jnsi mpoBepKH OAHOPOJHOCTH IHCIEPCHH BO BCEX TOYKAX CIIEKTpa
IUTaHa Hucmonb3yercs ymbo kpurepuii Koxpena G (tabm. 9.2), mmbo
kpurepuii @umepa F [17, npun. 5).

Tabnuya 9.2
G-pacnpenenenue Koxpena. 3nauenust Gkik2,q B 3aBUCHMOCTH OT YHCJIA

cTeneHeii cBo6oabI Ki, k2 mpu ypoBHe 3HaYHMOCTH
g = P[G > Gkike,q] = 0,05

K ki 1 2 3 4 5 6 7
2 0,9985 | 09750 | 0,9392 | 0,9057 | 0,8772 | 08534 | 0,8332
3 09669 | 08709 | 0,7977 | 0,7457 | 0,7071 | 06771 | 0,6530
4 0,0065 | 0,7679 | 06841 | 06287 | 05895 | 055598 | 0,5365
5 0,8412 | 06838 | 05981 | 055440 | 05063 | 04783 | 0,4564
6 0,7808 | 06161 | 055321 | 04803 | 04447 | 04184 | 0,3980
7 0,7271 | 05612 | 04800 | 04307 | 03974 | 03726 | 0,3535
8 06798 | 05157 | 04377 | 0,3910 | 0,3595 | 0,3362 | 0,3185

9 0,6385 0,4775 0,4027 0,3584 0,3286 0,3067 0,2901

10 0,6020 0,4450 0,3733 0,3311 0,3029 0,2823 0,2666

12 0,5410 0,3924 0,3264 0,2880 0,2624 0,2439 0,2299

15 0,4709 0,3346 0,2758 0,2419 0,2195 0,2034 0,1911

20 0,3894 0,2705 0,2205 0,1921 0,1735 0,1602 0,1501

24 0,3434 0,2354 0,1907 0,1656 0,1493 0,1374 0,1286

30 0,2929 0,1980 0,1593 0,1377 0,1237 0,1137 0,1061

40 0,2370 0,1576 0,1259 0,1082 0,0968 0,0887 0,0827

60 0,1737 0,1131 0,0895 0,0766 0,0682 0,0623 0,0583

120 0,0998 0,0632 0,0495 0,0419 0,0371 0,0337 0,0312

R 8 9 10 16 36 144 )
2 ] 08159 | 08010 | 0,7880 | 07341 | 06602 | 05813 | 05000
3 | 06333 | 06167 | 06025 | 05466 | 04748 | 04031 | 0,3333
4 | 05175 | 05017 | 04884 | 04366 | 03720 | 0,3093 | 0,2500
5 | 04387 | 04241 | 04118 | 03645 | 03066 | 02513 | 0,2000
6 | 03817 | 03682 | 03568 | 03135 | 02612 | 02119 | 0,1667
7 | 03384 | 03250 | 03154 | 02756 | 02278 | 01833 | 0,1429
8 | 03043 | 02926 | 02829 | 02462 | 0,2022 | 0,1616 | 0,1250

9 0,2768 0,2659 0,2568 0,2226 0,1820 0,1446 0,1111

10 0,2541 0,2439 0,2353 0,2032 0,1655 0,1308 0,1000

12 0,2187 0,2098 0,2020 0,1737 0,1403 0,1100 0,0833

15 0,1815 0,1736 0,1671 0,1429 0,1144 0,0889 0,0667

20 0,1422 0,1357 0,1303 0,1108 0,0879 0,0675 0,0500

24 0,1216 0,1160 0,1113 0,0942 0,0743 0,0567 0,0417

30 0,1002 0,0958 0,0921 0,0771 0,0604 0,0457 0,0333

40 0,0780 0,0745 0,0713 0,0595 0,0462 0,0347 0,0250

60 0,0552 0,0520 0,0497 0,0411 0,0316 0,0234 0,0167

120 0,0292 0,0279 0,0266 0,0218 0,0165 0,0120 0,0083
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Kputepuit KoxpeHa oOcHOBaH Ha pPAacHpefeleHUH  OTHOLIEHUSA

MakCHMaIIbHOM aucriepenn S2 K CyMMe BCEX JHCTIEPCHIA:

1ax

G=STm! 2.5 . (9.4)

i=1

Kpurepnit Koxpena mnpumeHsiercsi, €ciM KOJWYECTBO CPaBHHBAaEMbIX
JIMCTIIepCUi OOJbILE JBYX, @ YMCIO IOBTOPHBIX OMNBITOB BO BCEX TOYKAaX
IiaHa oguHakoBo. OmpenenuB 4YUCIO CTeneHeil cBobombl ki =m —1 u
ko = N (N — gmcrmo Touek CreKTpa IiiaHa, m — KOJHYECTBO MOBTOPHBIX
OIBITOB B K&X/IOW TOUKE IJIaHA), HAXOIAT TaOJIMYHOE 3HAYCHUE KPUTEPUs
Koxpena G;. Ecmu G < G;, rumnoreza 00 OJHOPOJHOCTH JAUCIIEPCHH W
BOCIIPOM3BOJUMOCTH PE3ylbTaTOB TNPUHUMAETCS. ODTO O3HAYaeT, 4YTO
OpeAnocbulk | U 2, MONOKEHHbIE B OCHOBY PETPECCHOHHOIO aHajH3a,

BBINOJTHAIOTCS. B 3TOM ciydae kaxnas W3 AUCHEPCHI Si2 OLICHUBAET OHY

U Ty XK€ AUCTIEPCHUIO TOMEXHU o2 . CleoBaTeNbHO, MOTydEeHHbIE

pe3yabTaThl 3KCIEPUMEHTa KaueCTBEHHBIE M MOTYT OBITh HCIIONB30BaHbI
JUIsl TIOCTPOEHUSI PErPECCUOHHON MOZENU. B IPOTUBHOM cilydae CllenyeT
YBEJIMYUTh YHCIO IapajlIebHBIX ONBITOB WJIM ITOBTOPUTH 3KCIEPUMEHT
IpH CTPOrOM COOJIOACHUM METOAMKH M CXEMbI INPOBEACHHS OIBITOB,
MIPEANPUHSIB HEOOXOUMBIE MEPBI ISl HCKITIOYEHHSI TPYOBIX OLIMOOK.

2

Ecan  BBIACHUTCS, 4YTO HEMOCTOSHCTBO IUCHEPCUM TOMEXU O
00YCIIOBJICHO BHYTPEHHUMH CBOMCTBAMHU 00BEKTA, TO HEOOXOJUMBI OoJiee

CIIOXKHBIE CHOCOOBI  00pabOTKM PE3yJabTATOB JKCIEpUMEHTa. MOXKHO,

HaIpHUMep, BBOAUTH HEKOTOPYIO QYHKLHIO OT y: Iny, \/; u IIp.

Kpurepuii ®uinepa nO3BOISET CpaBHUBATh [BE JUCIEPCUU U
OIIpEIEIAETCA U3 COOTHOLICHUS

F= Srﬁax / Srf“n . (9.5)
Hucniepcun omHopomusl, ecn F < F,, toe F; — TabnmuHoe 3HaueHme
kputepust Ouirepa, onpeneasieMoe pH YUCIax cTeneHei cBobomsr K1 u ko
MPUHATOM YPOBHE 3HAYUMOCTH (.
Crnemyer OTMETHUTH, YTO YPOBEHb 3HAYMMOCTH (] TIO BCEM KPHUTEPHUSM,
MPUMEHSIEMEIM B TPOIECCE CTATUCTHYCCKOrO aHamm3a #  00pabOTKH
pe3ynbpTatoB dkcriepumenTa (Koxpena, Ctetonenra, @umiepa), TomkeH
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OBITE O/IMHAKOB. I[J'ISI TEXHUYCCKHUX CUCTEM PCKOMCECHAYCTCA IPUHUMATDH
q=0,05.
I[ncnepcml BOCHIPOU3BOIUMOCTH JIKCIIEPUMEHTA. Ecmu Jucrnepcnun

2
Si OIHOPOJHHI, TO ux YCPpCAHAIOT n HaxXouiaT ()ucnepcuio
GOCnpOMBGO()LUVlOCWlu oKcnepumenma
N
S 2 _ 1 S 2
L=y (9.6)
N =

2 o
Jlucniepens S IpeJICTaBIIsIeT COOOI OLEHKY AUCTIEPCHH IOMEXH G- .

Tak KaK 4ncIIo cTeneHei cBOOOBI IPH ONPE/IENIeHUH AUCTIEpCH S 2 paBHO

k =m — 1, To uncio creneHei cBoOOIBI, CBI3aHHOE C OLIEHKOM S 2

BBIYHCIISIETCS 110 (hopMyIie
k=N (m-1). 9.7)

®opmyna (9.6) rogurcs, €CIM UYWCIO TMOBTOPHBIX ONBITOB BO BCEX
TOYKaX CIeKTpa IUIaHa OAMHAKOBO. Ecnm 4YnciIo OmBITOB pas3iM4HO,

UCTIONB3YIOT hopMyry
, S%k+S2%k+..+S2k (N

S — 11 22 NN_ | /Zh (9.8)
! Ky + Ko+... + ky ; )

re Ki — arcio creneneii cBOOOMBI B i-if TOuke criekTpa ruiana; ki = mj — 1; m;
— YHCJIO MapaJLIEIbHBIX ONBITOB B 3TOM TOUKE.

Onpenenenue k03¢ (PUIMEHTOB perpeccHOHHOI MoIeIH 1
NMpoBepKa UX 3HAYMMOCTH

[Mapamerpamu pel‘peCCI/IOHHOﬁ MOJIETH SIBJISIOTCS KO DHUIINESHTHI

perpeccun bj,  j=0, N, - 1, rae Ny — KOnTHIecTBO Ga3HCHBIX (YHKIIHIA.
3HaueHnsT KOA(PQUIMEHTOB PETPECCHA MOXHO TIONYYUTh, PEIINB CHCTEMY
anreOpanyeckux ypasHeHHH (7.20). B 3THX ypaBHEHMSX BEIMUMHA MHAEKCA
d B obo3nauennu GaszucHbix QyHkumit fig 1 koaddumenTa perpeccun by
paBHa d = N, — 1. Tak kak unpopmarmonHas Marpuna Oumrepa O mwist
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NP5 u ADD pnaronansHas (8.26) m Bce MUAroHaJbHBIC SJIEMEHTHI €€
ONMHAKOBEI ¥ paBHBl N, TO BBIpaXEHWE JUII ONpEACNeHHS BceX
K03((HUIMEHTOB YPaBHEHHS PErPECCHU OIMHAKOBO U UMEET MPOCTON BHI:

o1t ()

j Nz;ﬁxi%, (9.9)

re N — uucno Touek crekrpa miana;, f;= (X i) — 3HaYeHUE -i Oa3uCHOU

GbyHKIUK B i-if TOUKe CIIEKTpa MiaHa; y; — BBIOOpOUHOE cpesHee HyHKIUU
OTKJTMKA B TOH K€ TOUKe, onpenaersieMoe mo hopmyie (9.1).

3uavenns 6asucHbIX Gynkumit f ;= (X i) JUISL OTJIENIbHBIX (paKTOpPOB

paBHbI Xjj, a st B3aumoaeicTBust pakTopoB — XikXiiXim... C yuerom 3toro
Ha OCHOBE BbIpaxkeHHs1 (9.9) MOXKHO 3ammcarh cleayroupe GopMysIbl A
BBIYHCIICHUS 3HAYCHUI KO3()(DUIIMEHTOB YPaBHEHHS PErPeCCHH:

— st KO3 GHUIMEHTOB 1pH (aKTopax Xj, BKIKOUAs TAKKE CBOOOIHBIN

YJICH ypaBHEHHS,
1 N
b=" Xy, j=0

0u.n

— it KO3 PUIUEHTOB MPH B3aUMOJICHCTBHAX (DAKTOPOB

AN _ —
s " Ns, X Xit Xim .Y, g=n+1, d; (9.11)

K, I,mzl_,n;k;tlim,

re N — KOMH9IecTBO (haKTOPOB.

®opmynst (9.10) u (9.11) npuMeHSIOTCS IS IIAHOB IIEPBOTO MOPSIIKA.
Hus mwmana TIOD N = 2" a g A®D N = 2"7. [lpu ompeaeneHuu
koa(durmenta by (cBoGOAHOTO WieHa ypaBHeHUs perpeccun) Xio = 1,
i=1,N.

IlockonmbKy TONy4YeHHBIE 3HAYeHUS KOI(PQUIMEHTOB perpeccuu
bj, j=0,N; =1, — cny4aiiHple 4ncia, B CBA3M C JCHCTBHEM CITyJalHOM

NIOMCXH B IPOLECCE SKCIICPUMEHTA, TO OHU SABJISIFOTCA OLCHKAMH HMCTHHHBIX
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3Ha4YeHnii koo puimenTos perpeccun Pj. Ilorpemnocts onpeenenus b
OLICHUBAIOT JMCIIEPCHER S 2 .
]

2
Jluctiepcuu S, OLEHOK BCeX KOO(Q(QUIMEHTOB PErPECCHH OJIMHAKOBBL.
]
2
Bennuuna JUCTIEPCUU S, 3aBUCUT TOJIBKO oT OLINOKHU
J

BOCIIPOU3BOAUMOCTU SKCIICPUMCEHTA S f, U 4yHcCJjia OIbITOB:
2 _ g2
S2 =S2/(Nm), (9.12)

rjae M — 4yucio IMOBTOPHBIX OIBITOB (3HanHI/IC m OOJIKHO 6])IT])
OIMHAKOBBIM Tt BceX Toyek N criekTpa rmiaHa).

[Tocne ompenenenus KodpdUIMEHTOB perpeccuu b mposepsiroT HX
3HAYUMOCTb. HpI/IHI/IMaCTCH HYyJeBas TUIIOTE3a (6] HE3HAYUMOCTH
TMOJTYYEHHBIX KO3¢)(1)I/IL[I/ICHTOB U OTCYTCTBUU BJIUSIHHA COOTBETCTBYIOIIUX
UM OaszucHbix (yHKUMHA Ha ¢yHKUMIO oTknuka y. [IpoBepka THIOTE3bI
OCYIIECTBIIIETCS C MCIONb30BaHUeM t-kputepus CTbIOJEHTa, 3HAYEHHUE
KOTOPOTr'0 HAaXOAAT U3 COOTHOIICHUS

ti:Pi/|Sbj' i=0/N, -1, (9.13)

rac sb — CPEAHEE KBAAPATUIECKOE OTKIIOHEHHUE ITOI'PEITHOCTH OLIEHKU b],
i

N: — obmee uuciao Kod()(OUIMEHTOB YpaBHEHUs PETPECCHH, paBHOE
KOJNMYECTBY HCIONB3YyeMbIX 0a3MCHBIX (GYHKUMH [UIsI  TIOCTPOCHHUS
perpeccuu.

IMomyuennoe 3HaueHue tj must kakmoro koddduimenrta perpeccun b
CPaBHUBAIOT C TAaONMYHBIM t;, OmpenenseMbIM IpU INPHHATOM YPOBHE
3HAYUMOCTH (| ¥ uHrcIte crenenei cBooomsr K = N (m — 1), ¢ koTopsM

onpeaessach AUCIEpPCHs BOCIIPOU3BOIUMOCTH Sy2 . Ecnu tj < t;, HyneBas

THIIOTE3a O He3HaumMocTH Kod(¢uinenta b; mpuHUMaercs u uieH
YpaBHEHHS PErpeCcCry, BKIFOYAONINNA 3TOT KO(PHUIIHEHT, UCKITIOYAETC U3
mareMatuueckod wmonenu. Ecim ke tj < t, nomarairoT, 4TO JaHHBII
ko3 unmeHT 3HaUNMO (HECITydaifHO) OTJIMYAETCS OT HYJS U €ro CIemyeT
COXpaHUTb B PpErpecCUOHHOW Moxaenu. B 3Tom ciydae 3HaueHuHe
kod(urmenTa bj Gomnplie omKOKK OMBITa, KOTOPYIO MOJKHO OLICHUTH
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BEITHIHHOMI JOBCPUTCIIBHOI'O MHTCpBAJIa Sb. I[OBepHTeHLHLIﬁ HUHTCpPBAJI
i

HAXOJAT 10 (hopMyIie
ey =4, Sy (9.14)

Crenyer, OIHAKO, OTMETHUTh, YTO JHCIEPCHSA BOCIPOM3BOAUMOCTH
9KCIIEPUMEHTA Sy2 3aBHUCHT OT OYEHb MHOTHX (DaKTOPOB: BHIOOpA IIEHTpA

JKCIIEpUMEHTa,  HMHTEPBAJIOB  BapbUPOBaHUS  (AKTOPOB,  HAJIMYHS
9KCTPEMYMOB (PYHKIIMH OTKJIMKA B OOJACTH TUIAHHUPOBAHMS, COOTHOILIEHUS
BCJIIMYMHBI OTKJIMKA U IIOMEXU (TaK Ha3bIBACMOC OTHOLICHHUEC CUTHAJ — LUyM)
U ap. B aToii cBsA3u npu HeOONBLIOM paznuunu Mexnay tj u t; ciemyer
BECbMa OCTOPOXKHO OTHOCHTBHCS K OIICHKE 3HAYMMOCTH KO3()(HUIIMEHTOB
perpeccun. Jlydnie Takue k03 QUIMEHTBI COXPAHUTh B MOJIEIH, a BIUSIHUC
COOTBETCTBYIOIIEro (hakropa (WM B3aUMOACHCTBUS ()aKTOPOB) MPOBEPHUTH
B JaibHeWimeM Ha Oosee CIOKHOM MOAENM WIM B MHBIX YCIOBHSX
IUTAaHUPOBAHUS HKCIIEPUMEHTA.

[ocne wWCKIIOYEHWS  HE3HAYMMBIX  KOI(PPHUIMEHTOB  ypaBHEHHE
perpeccuu puodpeTaeT Buj

y= N:—l , (9.15)
D b f5(X)
i

rae N | — KoIM4ecTBO 3HAYMMBbIX KO3(QHULMEHTOB PerpeccrH.

Tak Kak 4acTh K03Q(HHUIMEHTOB PErpecCuy UCKIIOUCHA U3 MOIEIH, TO
N <N<N.

Ecnu Bce K03 (hULIHEHTHI OKa3aIHCh 3HAYUMBIMH, CYMMHPOBAHHE B
dopmyne (9.15) ocymecrsisiercst 10 N — 1.

IIpoBepka ageKBaTHOCTH U PaGOTOCIOCOOHOCTH PerpeccHOHHOI
MOJeJIH

[To ypaBuenuto perpeccun (9.15) MOKHO BEIUHCIHUTE TIpEACKa3aHHEIC
3HaueHWs (yHKIMM OTKIMKAa Y BO BCEX TOYKAX CIEKTpa IUIaHA:

X, X5,y Xy . B pesymprare  Oymer momydeHo N 3HaveHMA
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Y Vi, ¥Y2,..., Yy - Eciiu perpeccuonHast Mozens noinydeHa Ha ocHoe 11D
U Bce KOI(PQUIMEHTHl perpeccuyl MpU3HaHbl 3HAYMMBIMH, TO B (hopmyse
(9.15) N’ =N _ =N. Toraa 3HaueHHs Y, IOIKHBI COBIAJIATH CO CPETHUMH

BBIOOPOYHBIMHM ~ 3HAYCHHSAMH  Y;, TOJIYYCHHBIMH B  PE3yJbTaTe
SKCIEPUMEHTa I KaKAOM TOYKM cIekTpa IulaHa. ClenoBaTenbHO,
TIOBEPXHOCTh OTKJIHMKA Y = (p(X ) MPOXOJIUT Yepe3 BCe TOUKH Y, | = LN, u

MOJTYUYCHHAas MOACIb aJICKBATHA. 3HayeHUs Yi B OTOM CJIydac UCIIOJIb3YyIOT

JUTS IPOBEPKH TMPABHUIILHOCTH BBIYHUCIICHUH KO3 HUIIMEHTOB PErPECCHH.
Ecin  xe He3Haunmble Kod(duumentsl bj  HCKIOYEHBI U3
perpeccuonnoit mogenn, o N~ <N . Tormay # Yy -9T0 e XapaKTepHO
B i i

JUIs Mozenel, monydeHHbIX Ha ocHoBe JI®D. Pasnoctu ( Y; — V) Hecyr
uHpopmaiuo 00 omMOKax MpelncKa3zaHus M0 YPaBHEHUIO PETPECCHUH M UX
MOYKHO HCIIOJIB30BaTh JJIsl MOCIEAYIOMIEr0 aHain3a CBOMCTB IMOJIY4EeHHOM
MOJIETTH — €€ aJIeKBaTHOCTH U paboTOCIIOCOOHOCTH.

JUI1s OLIeHKH paccestHUs IMIIMPUYECKHUX 3HAYCHUH Y; ~  OTHOCHTEIBHO
pacuUeTHBIX Y;, MOJTYYECHHBIX 10 YPAaBHEHUIO PErPECCUH, HCIOIb3YIOT
JMCTIEPCHIO aJeKBATHOCTH

— o] S (9.16)

TJIe M — YHCIIO MapalIeIbHBIX ONBITOB; N — YHCIIO0 TOYEK CIIeKTpa IUIaHa;
N, — KOIH9ecTBO 3HAYMMBIX KOI(Q(DHIIMEHTOB PETPECCHHL.
Ecnu 4ncino mapauieIbHBIX OIBITOB B Pa3IMYHBIX TOYKAX CIICKTPA

IUIaHA HEOIMHAKOBO, TO JUISl BBIYMCICHUS S azﬂI/ICHOJIIBy}OT tdhopmymy

2 1

N
B ~ 2
S my) (9.17)
Sau_N_N; 4 ml(yl yl)

re Mj — YMCII0 MapaUIeIbHBIX OIBITOB B i-i TOYKE CIIEKTpa IUIaHa.

[Ipn oneHKE perpecCHOHHON MOJETN IPUHUMAETCS HyJIeBas THIIOTE3a O
TOM, YTO TIONy4YeHHass MOJeNb oOOecleunBaeT aJeKBaTHOE OIHCAHHE
pe3yapTaToB dKcnepumenTa. IIpoBepka anekBaTHOCTH OCYIECTBISAETCA
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OyTeéM  CONOCTaBJICHUA OUCIICPCUM aJICKBATHOCTHU Saz;[ n Jaucnepcuu
BOCIIPOU3BOAUMOCTHU SKCIICPUMCEHTA S § . Y anexkBaTHOW MOJEIH 3HaUCHUE

2 ~ -~ o
Sa'H 06y0J'IOBJ'IeHO B OCHOBHOM JCUCTBUCM CIIYYaWMHOM IIOMEXHU, ITIOOTOMY

pasiinune Mexay Sfu u Sy2 JIOJDKHO OBITH HEOONBIIMM, TaK KaK OHH

OLICHUBAIOT OJHY U TY K€ JUCIICPCUIO TTOMCXU CTZS .
HpOBepKy TUIIOTE3BI 00 AACKBATHOCTHU MOJCIIN (FI/IHOTeSLI O paBCHCTBC

Jctiepcuit S ful/l S 2) BBITIONHSIOT O Kputeputio dutiepa

F=S2/82, (9.18)

aj y

B dopmynax (9.16) u (9.17) yureHo, 4to yem OOJbllIE YHCIO M
MapajuIeTbHBIX OMBITOB, T€M C OOJBIICH MTOCTOBEPHOCTHIO OICHHBAIOTCS
cpennue 3Ha4yeHus (YHKUuMM OTKiuka Y. Iloatomy TpeboBaHus K
pa3IMYUSAM  MEKAY OKCICPUMEHTAIBHBIMH Y; W pacuyeTHbBIMH Y,

3HaYCHUSAMH CTAHOBATCA 00JIee KECTKUMH, YTO OTPAXKAeTCs B YBEIUYCHUU
F-xpurepusi.

[lomy4yeHHple 3HAYEHUS CTATHCTUKH F CcpaBHUBAIOT ¢ TaOIMYHBIM
3HaueHneM kpurepus umepa F,, onpenenseMbplM B 3aBHCHMOCTH OT
YPOBHsI 3HAYUMOCTH (] ¥ Yucen creneHei cBooomp Ky u Kz, ¢ koTopsiMu

ompesensmich aucnepcun S2u S %

k, =N-N;

1 B’

(9.19)
ko=N(m-1). (9.20)

Ecmu F < F,, perpeccnoHHast MOZIENIb CIUTAETCS aIeKBATHOM.
Pasmmane  mexay —gwcmepcusmu  S2 m S2 00ycIIOBIEHO

CHCTEMAaTHYeCKOH OMIMOKOW IpH OnpeneleHnd (YHKIUH OTKIHKa I10
YPaBHEHHIO DErpeccMy u3-3a ero NpHOIKEHHOCTH. Ecmm  Monenb
OIMCBHIBAET ¢usngeckue CBOIiCcTBa HCCIIETYeMOTO 0o0BeKTa
HEYJOBJICTBOPUTEIBHO,  CHCTEMaTHdyecKas  OMMOKa  IPUBOIUT K
3HAYUTEIHHOMY BO3PACTAHMIO JAMCIEPCHH aJICKBATHOCTH H, CJIEJOBATENBHO,
K YBEIMYEHHIO CTaTUCTUKH F.

[Ipu F > F; runore3a afeKBaTHOCTH MOJIENTH OTBEPTaeTCH.
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B Takom cimydae Hy)XHO JHOO M3MEHHTH CTPYKTYpy MaTeMaTHYEeCKOH
MOJIeTH, JMOO YMEHBIINTh HHTEPBAIBI BapbUpOBaHHA (HAKTOPOB U
MIPOBECTH OBTOPHO IKCIIEPUMEHT C MOJIEIIBIO TIPEXKHEH CTPYKTYPBI.

B nepBoM BapuaHTe peanu3yercsl MPUHIUIT OCTEIEHHOI0 YCIOKHEHUS
CTPYKTYpbl MaTeMaTuueckoil Moaenu. Eciu ucronp3oBanocs ynpouieHHoe
ypaBHEHHE pErpeccHMH IIepBOr0 TMOpSAKA, YYUTHIBAIOIIEE BIWSHHE Ha
(YHKIMIO OTKJIHMKAa TOJHKO (hakTopoB, WM (DAaKTOPOB W HEKOTOPOTO
KonmnuectBa 3(P(EeKTOB HMX B3aMMOJCHCTBUII HU3IMIMX MOPSIKOB, HYTO
xapaxtepHo st 1D, To B MOJieNTb MOXKHO JIOTIOJHUTEIHHO BBECTH HOBBIC
YJIeHBI, coAepkKalye Apyrue 3(PGeKThl B3aUMOACHCTBUS TEX JKe MOPSIKOB
win 0Oojee BBICOKMX MOpsAAKOB. OJHAKO BO MHOTHMX CIydasX TaKoW MyTh
OKa3bIBaeTcsi Hed(PEKTUBHBIM, TaK KaK, COINIAaCHO BbIpaxxeHHo (9.16), npu
YBEIMYCHUH KOJWYECTBA UWICHOB YPABHEHHsS PErpecCMd U HEU3MEHHOM
yucie To4Yek crnekrpa miana N qucnepcust aJjeKBaTHOCTH MOYKET BO3PACTH,
HECMOTpsT Ha CHWKeHHe pasHocTH (V; —V;), MOCKOIbKY TPH 3TOM

yBenmuuBaercss N, W, CIEOBATelIbHO, YMEHBIIACTCS 3HAMCHATEINb

BeipaxeHust (9.16). Kpome Toro, cmemyer umerb B BHAY, 4YTO C
yBEJIMYEHUEM NOpsAAKa 3G exTa B3auMOISHCTBHS BO3pacTaeT BEPOSTHOCTh
HE3HAYUMOCTH Kod(dummenta perpeccun bj mpu s3ToM 3ddexrte. B aT0i
CBsI3M HauOoJee IenecooOpa3sHO MepelTH K IUIAaHUPOBAHMIO BTOPOTO
NOpAZKa, MWCIONb3ysd PErpecCHOHHOE ypaBHEHHWE B BHIE IOJHOIO
KBaJpaTHOTO ITOJMHOMA.

Ilocne  obecmedeHusi  aJeKBaTHOCTH  PETPECCHOHHONM  MOAETH
OCYIIECTBIISIIOT MPOBEPKY €€ pab0TOCIIOCOOHOCTH.

AZIeKBaTHOCTb PErpecCHOHHOM MOJEIN €Ile HE TapaHTHpYeT ee
NPUTOJHOCTE K  IIPAaKTUYECKOMY  HCIIONIb30BAaHMIO B 3ajayax
MIPOTHO3UPOBAHUSI M TIOMCKA ONTHMAJIBHBIX peumleHnd. Mopenb MOoer
OKa3aThCAd HEPaOOTOCIIOCOOHON M3-3a HU3KOW ee TOUHOCTH. [ mpoBepku
PpaboTOCTIOCOOHOCTH MOJETH HCHOIB3YIOT KOd(uyuenm oemepmuHayuu,
MIPEACTABIAIOMMNA CcOOOH YHCIOBYIO HHTETPAJIbHYIO XapaKTECPHCTHKY
TOYHOCTH YpaBHEHUS perpeccuu. Ero 3HadeHne BBIYHUCIAIOT 10 opMyIie

N-N™S2+N (m-1)S?
Re_q_ (NZNDSZ+N(m-1)S

mZN( yi—y)y2 +N(m —1)sy5 (9.21)

rae y_— CpEAHCC 3HAUCHUC OTKJIUKA!:



N (9.22)

Mogens cunuTaercs paborocnocodHoit mpu R? > 0,75. B atoMm criydae
0o0ecCIieuynBacTCs YMCHBIIICHAE OINMUOKHM TPEACKa3aHUs, MOJTYYCHHOrO II0
YpaBHEHHUIO perpeccuu, Mo KpalHell Mepe, B 2 pa3a B CpaBHEHHH C
MIpe/ICKa3aHueM I10 CpeIHEMY 3HAUYEHHIO OTKIJIMKa Oe3 Y ydera BIUSHUS

(akTopoB X Ha PYHKIUIO OTKIIMKA ).
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I'aasa 10. O°0OPMJIEHUE PE3YJIbTATOB HAYYHOM PABOTHI
U CIIOCOBbl THO®OPMUPOBAHMSI HAYYHOM
OBIIECTBEHHOCTH

OdopMmienne pe3yJabTaTOB HAYUYHOU PadOTHI

ITocne Toro kak copMyIUpOBaHBI BHIBOIBI M 00OOIIECHUS, TPOTYMAHBI
JIOKa3aTeNnbCTBa M TOArOTOBJICHBI WILTIOCTPAIMM, HACTYIAeT CIIeIYIOLIHi
9Tan — JHUTepaTypHoe oQopMIIeHHE MONYYeHHBIX pE3YyJIbTaTOB B BHIE
oTueTa, J0KJIaaa, CTaThu U T.A. [4].

[pouecc murepaTypHOro ohopMIIeHUS! Pe3yabTaTOB TBOPYECKOTO TPYyAa
npennonaraeT 3HaHWE M COOJIIOJIGHME  HEKOTOPhIX  TpeOOBaHWH,
NPENBSIBISIEMBIX K COJIEP)KaHHIO HaydyHOW pykorucu. OcoOEHHO BaXKHBI
SICHOCTh M3JIOKEHUS, CUCTEMAaTUYHOCTh W TIOCIE0BATEIbHOCTh B TO/Ia4e
Marepuana.

TekcT pykonucH cieayer NeauTh Ha ad3allbl, 4TO 00JierdyaeT YTeHHE U
YCBOCHHE COAEP)KaHUS TEKCTa.

B pyxonucu cnenyer usderath MOBTOPEHHH, HE JIOMYCKaTh Mepexosia K
HOBOM MBICIH, IIOKa TiepBas HE IMOJIy4YWjIa MOJTHOTO 3aKOHYEHHOIO
BBIPAXKCHUS, ITUCATh 10 BO3MOXXHOCTH KPATKUMH U SICHBIMH JUTSI HOHUMAaHHUS
MIPEUIOKEHUAMU.

WznoxeHne MOHKHO ObITH OECPUCTPACTHBIM, BKIIOYATH KPUTHUECKYIO
OILIEHKY CYIIECTBYIOIIMX TOUYEK 3pPEHHs, BHICKa3aHHBIX B JIUTEpaType II0
JTAHHOMY BOIIpOCy, Jaxke ecnud (akThl HE B TMOJb3Y aBTOpa. TeKcT
H3JIaraeTcs B TPEThEM JIMIIE: aBTOp IOJIAraeT, 0 HAllleMy MHEHHUIO U T.1I.

He pekomenmyercs meperpyarb pPYKONHCh LU(PpPaMH, [UTATAMH,
WUTIOCTPAIMSAMH, TaK KaK 3TO OTBJIEKAeT BHUMAHWE YATATENS U 3aTPYAHSCT
moHWMaHue copepkanus. OOHAKO HE CIEAyeT OTKa3BhIBaThCSI COBCEM OT
TaKOro Marepuayia, IMOCKOIbKY IO HEMY YHTaTeld MOTYT IPOBEPUTH
pe3yABTaTHl, TONYYEHHbIE B WCCICHOBAaHWHA. Bech BCIIOMOTaTEeNbHBINA
MaTepual JIydllle IPUBECTH B OTYETe B BHIC MpwiokeHus. Llutupyemsie B
PYKOIIFICH MeCTa JOJIKHBI IMETh TOYHBIE CCHUTKHA Ha HCTOYHUKU.

Heobxomumo coOmogaTh €IWHCTBO  YCIOBHBIX —O0O3HAYCHHWH W
JIOITyCKaeMBIX COKpAIIEHWH CJIOB, KOTOPBIE JOIDKHBI COOTBETCTBOBATH
TIPUHATHIM cTaHmaptaM. Henp3si, Hanpumep, nwcath; 10 TorH, wmn 10 TH,
wm 10 1. Cneqyet mucatsb 10 T (63 Toukn).

Caenenns 00 3TUX CTaHAAPTAX W COKPAIICHUIX UMEIOTCS B CIIPAaBOYHBIX
U3AHWUAX, OHIUKIONEINSIX, ClIoBapAax. Ecium ke  HCIOIb3YIOTCS
COKpaIeHUs] HeCTaHJapTHBIE, IPUCYIINE JAHHON TeMe, TO B OTYETe
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1esIecoo0pa3Ho OTAENBHON TaOMUIEH JaTh CBOJIKY COKpAIeHUH 1
IIOMECTUTH €€ B Hauaje OT4eTa.

Ilpy HamucaHUM HAyYHOTO OTYETa, JOKJIAAA, CTaThH, LEIecoo0pa3Ho
TPUICPKUBATBECS  OOIIEro TIUIaHa W3JIOKEHUS, XOTS WHIUBHUAyalbHbIC
OTKJIOHEHUSI BO3MOXKHBI.

BHavane mpomyMmbIBaeTcsl Haséamue padOThl, KOTOPOE BBIHOCUTCS Ha
TUTYJBHYIO cTpaHuily. KpoMe Toro, Ha TUTYIIBHOM CTpaHHUIlE YKa3bIBAOTCS:

— TMOJHOE uMs, OT4yecTBO U (amunus aBTopa (aBTOPOB) B
WMEHUTEIILHOM TaJeXKe; JTODKHOCTh, 3aHMMaeMasi aBTOpOM (aBTOpaMu) B
MOMEHT HAITHCAHUsI PabOTHI;

— Ha3BaHHE YUPEXKACHUS U ropoja, rae ObUla BEIIOIHEHA paboTa;

— rox oopmiteHus;

— (QaMunus, JOIHKHOCTh U YUEHOE 3BaHUE PYKOBOHUTEIIS.

B oenasrenuu B xpaTkoil opMme pacKpbIBaeTcs COAEpKaHHE PabOTHI
nyreM oOO3Ha4eHHsT OCHOBHBIX pa3/IelioB, 4YacTei, TJIaB W JPYrux
nonpaszaeneHui pykonucyu. OriapieHue oMenaercs 1100 B Havaze, JIubo
B KOHIIE paOOTHI.

WHoraa npu opopmiieHHH Hay4HOU PabOThl BO3HUKAET HEOOXOJUMOCTh
HamucaTb npeouciogue. B HeM wW3IaraloTcs BHEIIHWE IPEANOCHUIKH
CO3JaHMS HAy9HOTO TpyAa:

— 4eM BBI3BaHO €ro MOsBJICHHE;

KOrZa U rze OblIa BEIIIOJIHEHA paboTa;

— TEpeYUCISIIOTCS OPraHu3allyd W JIMNA, OKA3bIBAaBIIHE CONCHCTBHUE
IPH BHITIOJIHEHUHU JAHHOH PaboTHI.

B kpaTkoM 68edenuu aBTOp BBOAUT YWTATENs B Kpyr HpoOieMm, JaeT
IIOCTaHOBKY OCHOBHOI'O BOIPOCa MCCIEJOBaHUS, YTOOBI MOArOTOBUTH
quTaTeNs K JIy4dIIeMy YCBOCHHIO H3JIOKEHHOrO Martepuana. B TakoM
BCTYIUICHUH OIPENEIISFOTCSL:

— 3HaueHWe MpOoOJEeMBl, €€ aKTyalbHOCTh, LEeMH H  3aJadyH,
MIOCTaBJICHHbIE aBTOPOM TP HallMCAHMU HAYYHOH padoTH;

— COCTOSIHHE MPOOJIeMBI Ha JaHHBI MOMEHT BPEMEHH.

He cnenyer mpu 3ToM 3arparuBaTh (JaKThl M BBIBOJBI, M3JIaracMble B
MOCTIEYIONIHMX pa3Jienax HayqHOH pa0oThl.

Benen 3a BeTymieHHeM Jaercs Kpamkuii 0630p aumepamypel O
paccMaTpuBaeMoMy Bompocy. [Ipm 3TOM O4eHbp BaKHO YMETb OTHCIHThH
HanboJee 3HAUNMYIO JIUTEpaTypy OT MEHee CYIIECTBEHHOM.

B ocnosnoe codepoicanue paboThl BKIIOYAFOTCS MaTepHaibl, METOIBI,
9KCIICPUMEHTAJIbHBIC ~ JaHHble, OOOOWIEHWss H  BBHIBOJABI  CaMOro
uccrenoBanus. [Ipyu HamicaHWH 3TOro pasjena HeoOXOAMMO TPEICTaBUTh
ce0e BOIPOCHI MO NPEAIaraéMoMy MaTepHally, KOTOpPbIe MOI'YT IPEeXIIe
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BCETO 3aWHTEPECOBAThH YNTATENSL, U B COOTBETCTBHH C 3THUM JIaTh 110 HUM
WCUYEPTIBIBAIOLINN OTBET.

udposoii marepuan menecooOpa3sHO INPEACTaBIsATH B (opMe, JErKo
JOCTYITHONH  0003peHHMI0 (B BHAC TaONuWIl, JgUarpamM, TrpaduKoB).
HckimoueHre coCTaBISIOT IHU(QPHI, KOTOPBIE C JIOCTATOYHOW SICHOCTBIO
MOXXHO U3JIOKUTH B TEKCTE.

[NopsaxoByr0 HyMepaluio BEpTUKAIBHBIX I'pad) yCTaHABIUBAIOT TOJIBKO
B TOM cCjy4ae, €clii 3TH HoMepa (aKTHUeCKH HCIONB3YIOTCs (HampuMep,
IIPY CChUIKE Ha Ty WIM MHYIO rpady, a TakkKe IMpU MepeHoce TaOIHUIbl Ha
JPYTYI0 CTPaHUIy TeKCcTa). B Tabmuiiax HeEoOXOAUMO H30eraTh OONBIINX
YHCcell, HaNWCAaHHBIX IOJHOCTBhIO, a MpHOEraTh K COKPAICHUSIM WM
YKpyIHEHHbIM enuHMnaM. Hampumep, Bmecro 1391000 H cnenyer
Hanucath 1391 xH mmu 1,391 MH u yka3ate B 3aroioBke, 4To 4ucia B 9TOH
rpade BeIpaxkatoTcs B KHIOHbIoTOHaX (kH) nnm B MeranptotoHax (MH).

B koHIile paOoThl KaKk WUTOrOBBIA MaTepualsl MUINYTCS 6bI600bl B BUJE
KpaTko C(OpPMYIUPOBAHHBIX M HPOHYMEPOBAHHBIX OT/AENBHBIX TE3HCOB.
BeIBOZIBI NOMKHBI OTBEYATH TOJIBKO TOMY MaTepHaily, KOTOPBII H3JI0KEH B
pabote. Ilpu atom crmemyer coOmomaTh ITIaBHBI NMPUHIMI — B BBIBOZAX
HaJ0 UATH OT YaCTHBIX K Oosee OOLIMM U BaXKHBIM IOJOKECHUSM.

XapakTepHoll ~ OMIMOKOM TpU  HANKCAHUM  BBIBOAOB  SIBJISIETCS
MEpEeYMCICHUE TOro, 4YTO JAENaloch B JaHHOW paboTe M O YeM YykKe
TOBOPHJIOCH B OCHOBHOM COZAEPKaHHU BMECTO (DOPMYIHPOBKU PE3yJIbTaTOB
HCCIIEIOBAaHUM.

B  saxnmouenuu  nmaercs  o0oOmieHume Hambonee — CYIIECTBEHHBIX
MONOKEHUH ~ HAyYyHOTO  MCCIEIOBaHMsA, IMOABOIATCS  €ro  WTOIH,
MIOKa3bIBAETCsl CIIPABEATIMBOCT BBIIBUHYTHIX aBTOPOM HOBBIX IOJIO)KEHHH,
a TaKKe BBIJBUTAIOTCS BOIPOCHL, KOTOpBIE €Ile TPEOYIOT pa3pelIeHUs.
3aKmoueHne HU B KOEM Cllydae HE JOIDKHO IOBTOPSTH BBIBOABL. OHO
00BIYHO OBIBaeT HEOOJBIINM IO BEMTUIHUHE, HO EMKUM I10 TOMY KOJHIECTBY
nH(popmManuy, KOTOPOe B HEM JOHKHO COEPKATHCA.

B xoHIe paboThl MPUBOIUTCS nepeyeHb AUMEPamypHuIX UCIMOUYHUKOS.
[utupyemsle nuTepaTypHble HCTOYHHKH, €CIM MX Majo WM €CIH OHH
UCTIONB3YIOTCS ONMH pPa3, MOXKHO YKa3aTb B CHOCKaxX TEKCTa, a €CIH WX
MHOTO ¥ OHM HEOAHOKPAaTHO ITOBTOPSIIOTCS, TO B TEKCTE CIEAYET yKa3aTb
TOPAKOBBI HOMEp [aHHOTO WCTOYHHWKA TII0 CIHUCKY JINTEPaTypHl,
MIPUBEICHHOMY B KOHIIE€ PaOOThl. Bce NCTOUHHMKY OMKHBI OBITh OMHMCAHbI U
TIPOHYMEPOBAHBI B TIOPS/IKE, MPUHATOM B cooTBeTcTBYyfomeM ['OCTe.

B Ta6s. 10.1 npuBenens! npuMepsl Ondarorpaduueckoil 3amnucy.
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Tabnuya 10.1

IIpumeps! 6ubanorpaduyeckoi 3aMUCH HCIOIb3yeMbIX HCTOYHHKOB

JIMTEPATYPbI

Kuaurun

Pacuer xene306eTonnsix MoctoB / I[Tox o6mur. pen. K.K. SIko6cona. — M.:

be3asTopa | 1papcnopr, 1970. - 272 c.
Packun JI. Mutepdeiic: HOBbIe HanpaBIeHHs B IPOCKTHPOBAHUH
1 aBTOp koMmmbloTepHbIX cucteM: Ilep. ¢ anri. / 1. Packun. — CII6.: CumBon-Ilmoc,
2003. - 268 c.
I'puropses C.1. OCHOBEI COBPEMEHHO# COLHOIOrHH: YueGHoe mocobue /
2 aBTOpa C.U. I'puropses, F0.E. Pacto. — M.: [legaroruueckoe obuiectso Poccun,
2002. — 254 c.
5 aBropoB u | TpaBmaronorus u oproneaus /X.A. Mycanaros, I'.C. FOmarues, JI.JI.
Oonee Cumuz u ap. — M.: Menuuuna, 1995. — 559 c.
Hanwnbsin E.A. ®usuko-xumuueckoe  OOOCHOBaHME  TeMIEparyp
nepeMenMBaHus U YIUIOTHEHHS ac(anbTOOETOHHbIX cMecel: Jluc....... KaHjl.
Juccepranuus o
texH. Hayk / E.A. JlauunbsiH; CeBepo-KaBKascKuil rocys. TEXH. y-T. —
Crasponous, 2000. — 157 c.
Cwmonsntok H.B. HanpsbxkeHHO-1e(h)OpMUPOBAHHOE U HIPEJIEIIbHOE COCTOSHHUE
Astopedepar | cTaseOCTOHHBIX IUIMT MEPeKpbITHi: ABTOped. auc ....... KaH[. TeXH. HayK /
mucceprauuy | H.B. CMousiHIOK; YKpanHCKas TOCy. akaj. x/J TpaHCIopTa. — XapbKoB,
2003.-23c.
A.c. 1448100 CCCP, MKU 4® 61 K 31/19. AuTunenpeccuBHOE CpeacTBo /
IlatenTtHBIE H.H. Kapkumenko, b.b. MonuyanoBckuii; PocroBck. men. uu-T Ne
JOKYMEHTBI 0723953/20-14; 3asBi. 24.04.84; Omy6. 07.01.89; Bron. Ne 1 //UCM. —
1989. — Beim. 15, Ne 8. - C. 5.
CraTbH U3 KHUT, )KYPHAJIOB, COODHHKOB CTaTel
1 astop IHarun A.JL. D¢ dexTuBHBIE METOABI apPMUPOBAHUS KOHCTPYKUMii / A.JL.
IHarusn // C6. unxeneproit akagemun PO. — 1993. — C.78-81.
IHatuno AWM. D¢ dexTHBHOCTh PUMEHEHHS CTaJIEKEIe300€TOHHBIX 0aloK
2 aBTOpa B TEPEKPHITHSX TPOU3BOACTBEHHbIX 3manuii / AWM. Ilatuno, T.H.
®DanbkoBckuii // TIpoMbIIUIEHHOE CTPOUTENBCTBO. — 1979. — Ne 5. — C.7-9.
5 aBTOpOB U ITepcrieKTUBBI HCIOIb30BaHUS KJIEEBBIX CyOCTaHIMIT B TanapOCKONMUIECcKOn
Gonee xupyprun / B.K. Illypeamun, B.II. Topckuii, AI. Kpurep u ap. //

DHupockonuueckas xupyprus. — 2000. — T.6, Ne 6. — C. 4-8.
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Cromicok JmTepaTyphl cocTaBisercs nmbo mo andaButy pamunmi
aBTOPOB, JINOO TI0 MOPSIJIKY CCBUIOK HA JINTEPATypHbIE NCTOYHUKU B JaHHOM
pabore.

B HayuHBIX TpyJax yacTo BO3SHHMKaeT HEOOXOIMMOCTh B KOHIIE paOOTHI
TIPUBOANTE MPUIOdCeHusi, Kyda BXOIIT BCIIOMOTaTelbHbIE TaOJHIIBL,
rpaduKy, JONOJHHUTEIbHbIE TEKCTHl W NPOYHE MaTepHalbl, KOTOPBIM
NIPUCBAMBAETCSl  CAaMOCTOSITENIbHBIM  TOpSAKOBBIH  HOMep. Ero mpu
HEOOXOAMMOCTH MOXXHO YKa3aTb B TEKCTE NPH CChUIKE Ha T€ WM HHBIC
BCIIOMOTaTeIbHBIE MaTEPUAIIBI.

Yacto o paboTe NpuXOoJUTCsl TOTOBUTH aHHOTAIIMIO WM pedepar.

Annomayus — 3TO KpaTkasi XapaKTepHCTHKa Hay4HOH paboThI C TOYKH
3peHUsl COJEp)KaHMs, HazHaueHus, (OPMBI W JPYrHX OCOOEHHOCTEH.
AHHOTaIMM BKIIIOYAIOT B ce0sl MperMyIIecTBEHHO ¢pa3sl B (opme
CTpajiaTeNnbHOrO 000poTa, TA€ CKa3yeMoe BBIPRKEHO TIJIarojioM B
BO3BPATHON (hopMe («paccMaTpUBAETCH», «OOCY)KIACTCS», KUCCIELYeTCsDy
U T.I.) WIK B TIACCHBHOM TIIArojbHOM (hopMe («pacCMOTpeH»,
«UCCIIeIOBaH», «IO0Ka3aH» M T.IL.).

AHHOTaIMsA BKJIIOYACT: XapaKTepUCTHKY THHA HAY4YHOM paboTHI,
OCHOBHOW TeMbI, POOJIeMbl, 00BEKTa, LIelid PaboThl U ee pe3yibTaThl. B
aHHOTAIIMM YKa3bIBAaeTCs, YTO HOBOT'O HeceT B cebe naHHas paboTa M ero
yuTarenbckoe HazHauenue. Cpennuit oObeM aHHOTanuu coctaBisier 600
MIEYaTHBIX 3HAKOB.

Pegepam npencrapisier coOoi COKpaIEHHOE H3JIOKEHUE COIEPHKAHHS
NEPBUYHOr0, JOKYMEHTa (MJIM ero 4acTH) C OCHOBHBIMH (DaKTHYECKHMH
CBEIEHMAMH U BbIBoZaMHd. Pedepar BBINONHSET IO3HABATENBHYIO
(GyHKIHIO, OTBeYast Ha BONPOC: «UTO roBOPUTCS B IEPBUYHOM JOKYMEHTE?»
Pedepar pmomkeH BKIIOUATH 3arjiaBue pedepata (Kak  IpPaBUIIO,
COBIIQJAIONIEE C 3arjlaBUEM IEPBUYHOTO JTOKyMEHTa) M TEeKCT pedepara.
Texker peq)epaTa BKJTIOYACT:

TeMy paboTEHI;

— mnpeamMeT (00BEKT) UCCICTOBAHMUS,

— XapakTep U LeNb padoTHL

— METOABl NMPOBEICHHS HCCICIOBaHHs (I HOBBIX METOHOB JACTCS
OIMCaHUe, IMUPOKO M3BECTHBIC TOJIHKO HA3BIBAOTCA);

— KOHKpETHEIE pe3yabTaThl paboThr (Teopermueckue,
9KCIIEPUMEHTAJIbHBIE, OIHCATENbHBIC), TIPH 3TOM INPEANOYTEHHE OTHAIOT
HOBBIM W TIPOBEPEHHBIM (DaKTaM, pPe3ylbTaTaM JIOITOCPOYHOr0 3HAYCHHS,
OTKPBITHSM, BOXHBIM JUTS PELICHHUS IPAKTUYSCKUX BOMPOCOB;

— BBIBOJBI, OLEHKH, MpPEIOKEHHUs, MpPUHATBIE M OTBEPrHYTHIC
THITOTE3BI, ONMCAHHBIE B IEPBUYHOM JJOKYMEHTE;
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— XapaKTepUCTUKY 00IaCTH MPUMEHEHUS pabOTHI.

B 3aBucumocTH 0T 00BbEMa NEPBHUYHOIO JOKYMEHTa pedepar MOXKeT
coctaBiath oT 500 g0 5500 neyaTHBIX 3HAKOB.

Bce paOotel, mnpemHa3sHAUYCHHBIE I MyOJHKAIUH,  TPOXOJIAT
TIPEIBAPUTEILHOE PEIICH3UPOBAHUE.

Peyensus — 310 00BIYHO HEOONBINASI CTATHS, COACPIKAIIAS aHAU3 WM
KPUTHYECKYIO OIICHKY TMe4aTHOro Tpyma. Kaxkmas peneH3us o/DKHA
coJiepKaTh 3arjaBHe PEICH3UPYEMOro MCTOYHHMKA, KPATKOE MEPECUHCICHUE
OCHOBHBIX BOIIPOCOB, YKa3aHHE HAa OCHOBHBIC JIOCTOMHCTBA U HEIOCTATKU
perieH3upyemMoii paboThl. B KOHIIE peleH3WM MPHUBOAUTCS pE3OMe, B
KOTOPOM OIICHUBAETCS aKTYaJIbHOCTh MPOU3BEICHHUS, €r0 TEOPETUICCKAs U
HpaKTI/I‘ICCKaﬂ 3HAYUMOCTbD, JacTCA 06]]_[8.5{ OLICHKAa l'[paBI/IJ'[])HOCTI/I
J0Ka3aTeJIbCTB U BHIBOAOB.

Paznuuaror peyensuu ungopmayuonnsie (JarONMe KPaTKOS OCBEIICHHE
CONlEpXKaHUs pPacCMaTpUBAEMON pabOThI) W peyeH3uu Kpumuueckue
(monBepraroiye HaydYHOMY aHAJIN3y TMO3WIMK aBTOpa, YTOYHSAIOUIME |
WHOTJa U JIONOJHSIOUIME HCIOJNB30BAHHBIH aBTOPOM  (paKTUUECKHUI
MaTepuan).

[lpu npencraBieHun pabOTBI K OMYyOJIMKOBAaHHIO B BHJE CTAaThH,
OpOIIIOpbl WM MOHOTpadUH B M3JATEILCTBO CIIEAYET HAIPABJISATh TaKKe
axkm sKcnepmu3sbl — pazpelieHre Ha OnyOJIMKOBaHUE MaTEPUAJIOB PaOOTHI.

Crniocodb1 HHGOPMUPOBAHHS HAYYHOIi 00LECTBEHHOCTH O
pe3yJbTaTax CBOEro HAYYHOr0 MccIeJ0BAHUS

B nemsix onepaTtiBHOro HHGOPMUPOBAHHUS CHELHAINUCTOB O Pe3yJIbTaTax
BBITIOJTHEHHBIX ~MCCIENOBAHUN OpPraHM3YIOTCS pa3jW4Hble HaydHbIE H
HAaYYHO-TEXHHUYECKHE KOH(EPEHIMH, Che3Jbl, CEMUHAPBI, CHMIIO3HYMBI,
coBemianusi W T.N. JIIA BBICTYIUICHMS HAa TAaKUX HAaydHBIX COOpaHUAX
HCCIIEIOBATENI TOTOBAT NOKIAAbI, coobmennsa. Mubopmanma o6 urorax
mpoBeneHNsT KOH(epeHIWH (COBEIIaHWs, CEeMHHapa), KaK IIpPaBHIIO,
myONUKyeTcss B COOTBETCTBYIOLIMX JKypHaldaX M JAPYrHX IEePUOANYECKHX
W3IaHHsX.

Camoii pacrpoctpaneHHoU (opMmoii oOMeHa WHpOpManuei SBIIETCS
Kougepenyus. OmHa 4YacTb YYaCTHHUKOB, Ha3blBaeMas JOKJIAaTUMKaMH
coOOIIaeT O HOBBIX HAYYHBIX HIEAX, PE3yIbTaTaX TEOPETHYECKUX |
9KCTIEPUMEHTANBHBIX HCCIIEOBAHUM, OTBEYaeT Ha BOMpOCHL. [lpyras,
ropaszo OorbIlasl 4acTb, Ha3blBaeMasi CIIyIIATENSIMH, BOCHPHHHUMAET JTY
nHpopmanuio.
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WNuornma Ha KOH(MEPEHITUAX OPTAHU3YIOTCS CHIeHO08ble OOKIAdbl, KOTNa
B MECTE€ €€ NPOBEACHHS BBIBEIIMBACTCS HJUTIOCTPATUBHBIA MaTephal K
JIOKJIAy U JOKJIAIUUK Cpa3y jk€ OTBEYaeT Ha BOMPOCHL. DTO yIOOHO B TOM
cily4ae, €CIld JIFOIH, 33Jaloline BOIPOCHl, O3HAKOMWINCH C OCHOBHBIM
coJiep)KaHeM JIOKJIafa, TIPeIBApUTENIHHO POYUTAB €ro aHHOTALIUIO.

Cumnosuym nipecTaBisieT codoii nmonyodumanpHyto Oeceny ¢ 3apaHee
MOATOTOBJICHHBIMH JIOKJIQIaMH, @ TaKX€ BBICTYIUICHUSAMH SKCIIPOMTOM.
Y4YacTHUKHM CHMIIO3WyMa MOTYT TIOCEIIaTh HE BCE JAOKIIAJbI, BCTPEYAThCS B
Kylyapax.

Cve30bl U KOHepeccbl  CUMTAIOTCS — BBICIICH W Hauwbonee
MIpe/ICTaBUTENbHON (popMoOii 00IeHus. 31ech BbIpadaThIBAETCS CTPATET sl B
OMpeeIeHHON 00IacTH HayKH U TEXHUKU WA B PAJIE CMEXHBIX o0Jacreii.

Cosewjanue — 3TO0 (HopMa KONJICKTUBHBIX KOHTAKTOB YYEHBIX U
CHELHUATMCTOB OJHOI'0 HAYYHOrO HANPABIICHUSL.

BoicTyruienre ¢ AOKJIaIoM — 3TO ampoOaiusl pe3ylbTaToB HAaydHOTO
UCCIIEZIOBAHUS, NpPOBEPKa  CAENAaHHBIX  BBIBOJAOB  4Yepe3  OICHKH
cnenyaiaucToB. [Ipu 3TOM OYeHb MOJIE3HBI COBETHI, 3aMEUaHHs, C/ICTaHHBIC
o AOKNagy. YdacThe B HAyYHOH IHCKyccHH TpeOyeT OT MOKJIaaduKa
(paBHO Kak ® OT CIymaTens) OMNPEAEICHHOTO YMEHHs, KOTOpOMY
Heo0X0oauMOo yunuThcs. Kpome Toro, nojo0Hble BHICTYIUICHHUS] BOCIIUTHIBAIOT
NPUBBIYKY HE OOSTHCS ayAMTOPHH, YMEHHE OBICTPO KOHLEHTPHUPOBATH
BHUMAaHHE IIPU OTBETaX Ha BOIIPOCHI, BECTH HaYYHYIO AUCKYCCHIO.

MOKHO BBIJICIHUTH TPU (POPMBI YHACTHS B TUCKYCCHUSIX:

— CIIyIIaTh U 3aIUCHIBATh;

— 3agaBaTb BONPOCHI C IEJIbI0 TONYYEHHS JIOMOJHHUTEIbHOM
nH(pOpPMAIINK WK YTOUHEHHUS! HESICHBIX MOMEHTOB;

— BBICKa3BIBaTh IOCTATOYHO 0OOCHOBAHHOE COOCTBEHHOE MHEHHE.

B nagane mokmanga meixecooOpa3HO cOOOIUTE 00 OCHOBHBIX BOIIPOCAX,
KOTOpble OyIOyT W3JIOXKEHBI B JOKiIaae. Bo Bpems OoKiaga MOXKHO
TIOJI30BATHCS 3AIMUCSIMH, YTOOBI HE YITYCTUTHh BakHOe. OIHAKO 3amich He
JOIDKHBL OBITH CIUIIKOM TOAPOOHBIMH, TaK KaK »JTO 3aTpPyAHSAET
MOJIF30BAaHNE WMH B MOMEHT Jokjiana. [lodToMy mepen BBICTYIDICHHEM
cleyeT TOATOTOBUTHh KPAaTKWH IUIaH W3NOXKeHWsA. UToOBl W3maraeMblit
Matepuan OB JIETKO BOCHPHHHMAEMBIM, PEKOMEHAYETCS MCIIOIh30BATh
MaKeTHI, TUIAKaThl, CITaWbI U T.JI.

B mpomecce mokmama  gep)KaTeCs  CIIEAyeT — CBOOOAHO, HE
KOHIIGHTPUPOBATh CBOCTO BHHAMAHHUS Ha OTACIHHOM CiyIIaTene, a
obpamaTbest kKo Bcelt ayauropuu. Ilepen moxiagoM cremyeT HOATOTOBHUTH
me3ucbl — CXKaTble, KpaTKO C(OPMYINPOBAHHBIE OCHOBHBIE IOJIOKECHUS
noknaaa. Te3nchl MpeACTaBIsIoT COO0M pa3BepHYTHIE BHIBOABI, C BBOIHOM
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TIOSICHAIOMIEH 1 OOOCHOBBIBAIOUIEH YacThio, a TaKkKe 3aKIoueHueM. B
Te3nucax B KPaTKOH (opMe MaroTcs OOOCHOBAHUE TEMBI, XapaKTEPHCTHKA
HUCTOPUHU BOIPOCA, H3JIOKEHUE METOJMKU HCCIECAOBAHUS M PE3YAbTaTh
uccienoBanus. Te3uchl MOTYT OBITh KPATKHMH HJIH Pa3BEPHYTHIMH, HO OHU
BCET/ia OTJIMYAIOTCSl OT ITOJTHOTO TEeKCTa JIOKNIaja, COOOIIEHHS TeM, 4YTO B
HUX OTCYTCTBYIOT JI€TaJIH, MOSICHEHUS, WILTFOCTPAIUH.
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I'mapa 11. HAYYHO-UCCJIIEJOBATEJIbCKAS PABOTA
CTYJAEHTOB

HayuHo-uccnenoBarensckas pabora cryaentoB (HUPC) nomkHa
SIBIISITBCSL 00s13aTEIbHOM, OPraHNYECKH HEOTHEMJIEMOW YacThIO MOATOTOBKH
CHELHUATMCTOB BBICHIEr0 Y4YeOHOrO 3aBENEHWS W BXOAWTH B YHCIIO
OCHOBHBIX 3a/lay, peIIacMbIX Ha 0a3e €IWHCTBA YYEOHOrO0 W HAYYHOT'O
MIPOILIECCOB.

Peanu3anyst 5KOHOMHYECKHX M COLMAIBHBIX MpeoOdpazoBanuii B Poccun
HYKIOaercss B  XOpomo  00pa3oBaHHBIX, TBOPYECKH  MBICIISIINX
CHelMaIucTaxX, KOTOphle MOTYT aKTHBHO BO3JEHCTBOBAaTh Ha YpPOBEHb
MpOU3BOACTBCHHOTO M 06Ll_[eCTBeHHOFO pa3BuTHA TOCYyAapCTBa, YCJIOBUSA
KU3HEJIESTETLHOCTH €ro TpakIaH.

B YCIOBUAX CTPEMUTEIIBHOI'O pPOCTa BJHSAHUA HAYKUW W TEXHUKU Ha
MHPOBBIE TIPOIIECCHI, TIIO0ATM3alMK SKOHOMHKH mepen Poccueit ocrpo
BCTaja mpodiieMa BOCIPOU3BOJICTBA M YCHJICHUS €€ HAYYHOTO MOTEHIMaa.
Ha coBpemeHHOM »3Tane B KauyecTBE OJHOM W3 IPUOPUTETHBIX 3a1ad
rocyapcTBa MpU3HAHA MOJIEPAKKA U PA3BUTHUE POCCUIICKOI HayKH.

HayuHo-uccnenoBarenbckast pabota CTYJICHTOB CITyXKUT
(OpMHUPOBAHUIO MX KaK TBOPYECKHX JIMYHOCTEH, COCOOHBIX 0OOCHOBaHHO
U 3pQexTuBHO pemaTh BO3HHUKAIOIIME TEOPETUYECKHUE M INPHUKIAJHBIC
npoGiieMbl. Y4eOHBIi MPOoLecc B By3€ JODKEH MPEACTaBIsATh COOOM CHHTE3
o0ydeHus, BOCIUTAHMS, MPOU3BOACTBEHHONH MPAaKTMKH M  HAy4HO-
uccnenoBaTenbckoi padorsl. [Ipu sToM npeodpazoBanus B cucteme HUPC
JOJKHBl ~ OCYIIECTBIISITHCS. B COOTBETCTBHMHM C HOBBIMH  YCIOBHSIMU
JeATENbHOCTH BY30B, 0a3MpOBaTHCS HAa HCIIONB30BAHMM MHOTOJIETHETO
OTEYECTBEHHOr0, a TAKXKE 3apyOEKHOTO ONbITa HHTETPAllMM HAyKd U
oOpa3oBaHus, OOY4YEHHS CIEIIUAINCTOB, OTBEYAOIINX TpPeOOBAHMAM
MHUPOBBIX CTaHIAPTOB.

Iean 1 3a1a4n HAYYHO-HCCIe0BATE]bCKOI PAG0THI CTY/1eHTOB

OCHOBHOW yenvlo OpraHW3aIMd W PA3BUTHA CHUCTEMBl HAaydHO-
HCCIIEIOBATEIbCKOW PA0OTHI CTYAEHTOB SIBIISIETCS IOBBIIICHUE YPOBHSA
Hay9HON IIOATOTOBKHM CIELHAINCTOB C BBICIINM TPO(ECCHOHATEHBIM
00pa30BaHUEM W BBISBJICHHE TAAHTIMBON MOJIOJCKH UIS MOCIIEAYIOLIETO
0o0y4YeHUsT W TIOMONHEHMS MeJarorudecknX W HayJHBIX KaJpOB BY3O0B,
JPYrUX YIpeXISHUH N OpraHu3anrii CTpaHbl HA OCHOBE HOBEHIIINX
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JOCTH)KEHUH HayYHO-TEXHHYECKOT0 Mporpecca, SJKOHOMUUECKOH MBICIH U
KYJIbTYPHOT'O pa3BUTHSI.

OCHOBHBIMH  3a0auamu OpraHuzanMud W paspuths cucrembl HUPC
sBsttoTest [8]:

— oOecriedeHre  WHTErpanuy  y4eOHBIX 3aHATHH W HAy4HO-
HCCIIEeI0BATEIBCKON paOOThI CTY/IEHTOB;

— OCYILIECTBJIIEHHE OPraHUYHOIO E€IMHCTBA OOYUEHHs W. MOATOTOBKH
CTY/IEHTOB K TBOPYECKOMY, HAYYHOMY U I1€IarOrHueCKOMY TPYAY;

— CO3/laHHME€ YCIIOBMH MJIsl PAcKpPBITHS W pPEANTN3aly JIMYHOCTHBIX
TBOPUYECKHUX CIIOCOOHOCTEH CTY/IEHYECKOH MOJIO/IEKY;

— pacuMpeHHe MacCOBOCTH W MOBBIIICHHE PE3YIbTaTHBHOCTH Y4acTHs
CTYJIEHTOB B HAY4HOH JIE€ATENbHOCTH;

— OTOOp TAaNaHTIMBOH MOJIOJEKH, IPOSIBUBIIEH CIIOCOOHOCTH H
CTPEMJICHUE K HAYYHOMU U IEearoruuecKoi AesTenbHOCTH;

— {QopMmHupoBaHME W pa3BUTHE Yy CTYJICHTOB KayecTB Hay4HO-
negarorn4eCKux U Hay4dHbIX pa6OTHI/IKOB;

— (dopMupoBaHHE M pa3BUTHE Y OyIYyIIMX CIELHAIUCTOB: YMCHUS
BECTH HaydyHO OOOCHOBaHHYIO mpodeccHOHalbHYyI0 pabory Ha
NPeNNpUATHAX M B YUPSKICHUSAX JIOOBIX OpraHH3alOHHO-TIPAaBOBBIX
¢dbopM; crocoOHOCTH OBICTPOM aJanTalyy, TMPUIOKEHUS MONTYYSHHBIX
3HaHMH M YMEHWH TpU M3MEHSIONMXCS TpeOOBaHUSIX K CBOeH
JEATEIbHOCTH; OCBOCHUSI METOJNOJOTMU U TPAKTUKU IIAHUPOBAHMS,
BBIOOpa ONTHUMANBHBIX PEIICHHH B YCIOBUSAX DPBIHOYHBIX OTHOLICHHH;
TOTOBHOCTH ¥  CIOCOOHOCTM K IIOBBILECHHIO KBATU(QHUKAIUH |
MIEPETIOITOTOBKE;

— TIOATOTOBKa pykoBoauTenen BBICOKOI KBaJM(DUKAIU —
CHELHUATICTOB, WMEIONIMX HABBIKM IPOEKTHO-KOHCTPYKTOPCKOH paboTBhI,
YMEIOIINX TPaMOTHO pa3paboTaTh W pPEain30BaTh KOHKPETHBIC HAYIHO-
MIPAaKTHYECKUE MEpOIPUATHA Ha IPOU3BOJCTBE, OONANAIONINX HAaBBIKAMH
caMOYIpaBIICHNS;

— moBbleHHe MaccoBocTH U dddexrusHoctn HUPC B yHUBepcuteTe
IyTeM TPHUBIECYCHUS CTYAEHTOB K HCCIENOBAHMSIM IO Hambonee
MIPUOPUTETHBIM HANpaBICHUSAM HAayKH, CBS3aHHBIM C COBPEMEHHBIMH
OTPeOHOCTAIMH O0IIECTBA M TOCYAAPCTBA;

— TIOWCK W peann3alys NCTOYHUKOB (\MHAHCUPOBAHUS, B TOM YHCIIE 32
CYeT CpEACTB, TMOTYYaeMbIX W3 BHEOIO/KETHBIX HCTOYHHKOB U
WHHOBALIMOHHOW JAEATEIBHOCTH BY30B, COBEPIICHCTBOBAaHME (oOpM H
MeTon0B npuBiedeHns ux kK HUPC;

— pa3BUTHE HayYHBIX MEKBY30BCKHX CBS3€il Kak BHYTPH CTPaHBI, TaK
1 CO CTpaHaMH OJIM)KHETO M AAJTBHETO 3apyO0eKbsl.
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OcCHOBHBIC HATIPABJICHUS OPraHU3AlUM HAYYHO-
HCCIE0BATEILCKOI padoThI CTY/ICHTOB

B xauectBe ocHOBHBIX HanpaBieHuil opranmzauuu HUPC wmoxHO
copMyHpoBaTh cienyromee [4]:

— TIOBBIIIEHHE KadecTBa Y4YEOHOro Ipolecca 3a CYET COBMECTHOI'O
y4yacTusi CTYACHTOB U MpernoaaBaTesell B BRINOMHEHNH pa3indHbix HUP;

— yd4acTue CTYACHTOB B IPOBEAECHUM MPUKIAJHBIX, METOIUYECKHUX,
TIOUCKOBBIX U ()YyHAMEHTaIbHBIX HAYYHBIX HCCIIETOBAHUSIX;

— TOAJepKaHWE M pa3BUTHE HAy4YHbIX IIKOJI BY30B B pycie
MIPEEMCTBEHHOCTH TIOKOJICHUH;

— pasBUTHE Yy CTYJIGHTOB CIIOCOOHOCTEH K CaMOCTOSTEIbHBIM
000CHOBAHHBIM CYXX/ICHHSIM U BBIBOZAM;

— TMpPEeIOoCTaBICHHE CTYJSHTaM BO3MOXXHOCTH B IIpolecce Yy4eObl
UCTIBITaTh CBOM CHJIBI Ha Pa3IMYHBIX HANIPaBIEHUAX COBPEMEHHOM HayKH;

— TMpHBJICYEHHE CTYJISHTOB K pAIMOHAIM3ATOpCKON pabore U
n300peTaTeIbCKOMY TBOPUYECTBY;

— pacmupenue ydactus cryneHtoB B HUP, ocymectBisiemoin cepx
y4eOHBIX IJIAHOB;

— TIOBBILICHUE PE3YIbTATUBHOCTH HAYYHO-TEXHUUECKUX MEPONPHUATHH
HUPC;

— coJeHcTBHE 0Opa30BaHUIO M JESITENBHOCTH NPEIIPHHUMATEIBCKIX
Hay4YHO-TBOPYECKUX 00beIMHEHUH CTYIICHTOB Pa3IUYHbIX
OpraHU3alHOHHO-TIPaBOBEIX (HOPM;

— aKTUBHU3alUS Y4JacTusl IIPENoJaBaTENIbCKOrO COCTaBa W HAYYHBIX
pabOTHHUKOB BY30B B Opranusaiuu u pykosoactse HUPC.

Buasl, gopMbI 1 MeTOABI OPraHM3ALUN HAYIHO-
HCCJIeI0BATEIBCKOIl padoThI CTY1eHTOB

Jdns obecriedeHHs CHCTEMHOTO pELICHHS INpoOJeM IUIAHUPOBAHUS,
OpraHU3aluH u CTUMYJIUPOBAHHUSA Hay4HO-HCCIIEIOBATEIBCKOM
JeATENEHOCTH CTYACHTOB HEOOXOIMMO, NPEXIE BCETO, BBHIICIUTH €€
OCHOBHBIC BHIBl. B 3aBUCHUMOCTH OT COIEpXKaHHMS MW TOpsIKa
OCYIIIECTBIICHHUS BCE MHOT000pasue 3aHsIThi, padoT u mepomnpusaruiit HIPC
N0 WX OTHOLICHHIO K y4eOHOMY IpOLEcCY OCBOEHHs 00pa30BaTeNbHBIX
MPOrpaMM  BBICHIETO TPOPECCHOHATBHOTO 00pa3oBaHUS MOXKET OBITh
KITACCH(HIMPOBAHO 10 CIEAYIOIIIM OCHOBHBIM gudam [4]:

1. HaywHo-nccnenmoBaTtenbckasi pabOTa, BCTpPOEGHHAsT B  y4eOHBIH
Tporecc.
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2. HayuHo-mccrenoBatenbckas —pabora, JOHONMHSIONIAS — y4eOHBIH
Tpolecc.

3. HayuHo-uccrnenoBarenbckas paboTa, mapajuieNbHas y4eOHOMY
IIpoLECCY.

OcHOBHBIMHU HanOoIee IEHCTBEHHBIMH OPTraHU3alIOHHBIMU YopMamu
HUPC sBnsrores:

— yueOHO-McCIeIoBaTelIbCKast padoTa Mo yueOHBIM TIaHaM;

— BrioveHue 3aeMentoB HUP B yueOHbIe 3aHsTHS;

JUIUIOMHBIE pabOThl C MCCIEN0BATEIbCKUMH pPa3ieliaMy MM LETHKOM
Hay4HO-HCCIIE/IOBATENILCKOTO XapaKTepa;

— WHAWBUIyaJbHbIE HAayYHO-UCCIENOBATEIbCKUE pabOThl CTYJEHTOB,
T.e. Y4acTHE CTYJCHTOB B pa3paboTKe OIpeAeieHHONH NpoOIeMbl T0J
PYKOBOJICTBOM  KOHKPETHOTO HAay4yHOr0 pYKOBOJMTENS W3  YHCia
npoheCccopCcKO-TPENnoaBaTeIbCKOro COCTaBa;

— BoinonHenue HUP Ha npakrTukax;

— TMOArOTOBKA HAYYHOro pedepara Ha 3alAHHYIO TEMY;

— CTYIEHYECKHE HayYHbIE KPYXKKH;

— CTYIEHYECKHE CTPOUTENIbHBIE OTPSIbL;

— CTYyIEHYECKHE Hay4YHO-TEXHOJIOTHYECKUE OTPSIbI;

— CTyIEHYECKHE KOHCTPYKTOPCKHE OI0po;

— TIPOBEJEHUE CTYACHTaMHU IPaMOTHOTO MMATEHTHOI' O [TOUCKa;

— TIONyYeHHE CTy[eHTaMH MaTeHTOB U aBTOPCKUX CBUIETENLCTB;

— CTyIEHYECKHE HaydyHble TPYIIBI 10 IpobieMaMm, JIabopaTopHu |
UHbIE TBOPYECKUE O0BEIMHEHNUS;

— TIpUBJEYEHHE CTYJICHTOB K BBINOJHEHUIO Hay4HO-
HCCIIEIOBATENbCKUX ~ IPOEKTOB,  (UHAHCUPYEMBIX U3  Pa3IM4HBIX
HCTOYHUKOB (TOCOIOKET, TOTOBOPHI, TPAHTHI U T.1I.);

— ydJacTHE CTYAEHTOB B CTYACHUECKHX HAYyYHBIX OPraHHW3aIl[MOHHO-
MaccoBbIX M COCTA3aTEIbHBIX MEPONPHATHAX PA3JIMYHOTO  YPOBHSA
(kadenpanbHele,  (aKyIbTETCKHE,  PETHOHANBHBIC,  BCEPOCCHICKHE,
MEXIYHapOIHbIE), CTUMYIUpytomue pa3BuTtue kak cucreMsl HUPC, tak n
TBOPUYECTBO KAKAOrO CTyAeHTa. K HUM OTHOCSTCS: HaydHBIE CEMHHApBI,
KOH(EepeHIINH, CHUMIIO3UYMBI, CMOTPBI/KOHKYPCHI HAayYHBIX H y4eOHO-
HCCIIEe0BATEIbCKUX pabOT CTYACHTOB, OMMMITHAIBI IO WUCIHIUIMHAM H
CHELNATBHOCTSIM;

— OpraHu3anyus CIENHWANbHBIX (AKYIBTETOB, KYypCOB, IIPOTPaMM,
MpOBENCHUE  3aHATHH ¢ TpynmaMu  Hawboiee  CHOCOOHBIX |
MOTHBHMPOBAHHBIX K HAYKE CTY/IECHTOB;

— BBemeHHMe Kypca «OCHOBBI HAy4YHBIX HCCIEJOBAHHWN» BO BCE
y4eOHBIE TUIaHBI C LENbIO MOITOTOBKH CTY/ACHTOB K BBITIOITHEHHIO
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CaMOCTOSTENILHOM HayYHOW pabOoTHI IyTEM NPHUBUTHS UM YMEHHH, HABBHIKOB
peimonHenus: HUP, o3makomienus ¢ Mmerogamu HUP, HeoOXoauMBIMU
OynymemMy y4eHOMY;

— OCBOGHHE CTYAEHTAMH pa3IMYHbIX CPEACTB U CHCTEM Hay4dHO-
TeXHHYECKOH nH(popManmy;

— TpUBJIECYEHUE CTYAEHTOB K pa3jM4YHbIM BHJIAM YYacTHs B Hay4dHO-
HMHHOBAIMOHHOMN JEATENBHOCTH.

KommnekcHas cucrema HUPC nomxna oOecrieuuBaTh HENpepbIBHOE
y4acTHe CTY/ICHTOB B Hay4HOW paboTe B TEYEHHE BCEro Meprosia 00y4eHHs.
BaxneiM  mpuHiunom — kommiekcHod — cucteMbl  HUPC  sgBnsercs
MIPEEMCTBEHHOCTh €€ METOAOB U (POpM OT Kypca K Kypcy, OT Kadenpbl K
kadenpe, OT OAHOW y4eOHOH NUCUMIUIMHBI K JPYrOoH, OT OJHHUX BHJIOB
y4eOHBIX 3aHATUH M 3afaHuil K ApyruM. [Ipm 3TOM HE0OXOAMMO, YTOOBI
CIIO)KHOCTh M O0BEM INPHOOpETaeMBIX CTYAEHTAMH 3HAHWI, yMEHHH H
HaBBIKOB B IIpOLIECCE BBINONHSIEMOM MMM Hay4HOW pabOThl BO3pacralid
nocteneHHo. HarmpuMep, Ha mepBOM M BTOPOM Kypcax LIENbI0 U OCHOBHBIM
coJiep)KaHueM Bced paboThl JOHKHO ObITh ()OPMUPOBAHUE y CTY/ACHTOB B
Xole OOIIeHayYHOH MOATOTOBKH IIEPCIEKTHBHBIX HABBIKOB, YMEHHMH H
npuoOpeTeHne NPOCTEHINNX 3HAHMH, HEOOXONMMBIX ISl BBIOTHEHUS
Hay4YHOW paboOThI, 00YYEHHE OCHOBAM CaMOCTOSITEIBbHON padOoThI, pa3BUTHE
HECTAaHJAPTHOTO MBILUIEHHS. 3/eCh MOXKET OBITh Mone3Ha pedepaTUBHAs
pabota ¥ HaydHbIEe HCCIIEJOBaHUS B paMKax JabopaTopHeix pabor. Ha
TpeTbeM Kypce, B XOje OOIIeTeXHHYECKOH M CIIeNMalbHON IMOATrOTOBKH,
BBITIOJIHEHHUSI HEOONBIINX CaMOCTOSTEIBHBIX HCCIACIOBAHMH W 3alaHui
TBOPYECKOTO XapakTepa, IPOUCXOAUT (HOPMHUPOBAHHE CIENUATbHBIX
HCCIIEIOBATENbCKUX HABBIKOB, YITyOJeHHE 3HAaHHH METOIOB, METOIVK,
TEXHHYECKUX  CPEICTB  TIPOBEIEHMS  HCCIEOOBAaHMH M 00paboTKH
pe3ynbTatoB. Ha 3TOM 3Tame JOMKHO CTaTh OOS3aTENbHBIM YJacTHE BO
BHYTPHBY30BCKMX  KOH(EpEHUHMSIX, KOHKYpCax  Hay4dHBIX  paboT.
YcnoxHAOTCA 3aa4d U (OpMBI HAYYIHO-HCCIIENOBATENbCKOW pPabOTHI,
yBenmuunBaeTcsi ux oObeM. Pabora mpuoOperaer Bce Oonee SpKO
BBIPXCHHBI TBOPUECKHUH Xapakrep. Ha derBepToM 1, 0COOEHHO, Ha TISTOM
Kypcax pmajipHelInee (OpMHUPOBaHUE, 3aKPEIUICHHE W COBEPIICHCTBOBAHKE
3HAHWH, yMEHUH ¥ HABBIKOB, PA3BUTHE, TBOPUECKOTO MBIIIICHHUS U ITOIX0/1a
K PEIICHMIO KOHKPETHBIX 3a]ad, YMEHHS CaMOCTOSITEIbHO MPUHUMATh H
peann30BaTh PEHICHHs], NCIONb30BAHNE TTOMYIEHHBIX 3HAHWH Ha NPAaKTHKE
JIOJKHBI TIPOMCXOINTH, TJIABHBIM 00pa3oM, B MPOIECCE CAMOCTOSTEIbHON
Hay4HO-HCCIIEIOBATENILCKONH PAa0OThl CTYJIEHTOB IO HWHIUBHIYaIbHOMY
3agannto. [loaToMy HEOOXOAMMO HMETh B CBOEM AaKTHBE YJacTHE B
KOH(epeHINIX, KOHKYPcaxX BCEX YPOBHEH, IPOBEICHUE HAYIHBIX
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HCCIIEA0OBAaHUN MOJ PyKOBOJICTBOM COTPYIHUKOB YHMBEPCHUTETA, ydacTHE B
KOHKYpCE IHUILIOMHBIX PaboT, BCEPOCCHHCKOM KOHKYpCE HaydHBIX paboT
MuHo6pa3oBanust u Hayku P®, KoHKypcax TpaHTOB.

Kpome TOro, Ha mocnegHux Kypcax IUIsl CTYAEHTOB, 3aHMMAIOLIMXCS
HayKOM, IOJDKHO CTaTh 00sI3aTeIbHBIM YJacTHe B HAYyYHO-TEXHOJIOTHYECKUX
oTpsiiaX, TJ€ TBOPYECKHE KOJIJIEKTHBBI CTYAEHTOB IOJ PYKOBOJICTBOM
mpernojaBaTesel M COTPYIHHKOB 3aHMMAIOTCS HCCIEAOBaHMAMHU B
naboparopusix ~ By3a  WIM  3aBOAA,  IPOEKTHO-KOHCTPYKTOPCKHUMH
pa3paboTkaMH, B TOM YKCIIE BBIOJIHEHUEM KOMIUIEKCHBIX JUIIOMHBIX H
KYPCOBBIX NIPOEKTOB, a 3aT€M BHEIPSIOT Pe3yNbTaThl HA 3aMHTEPECOBAaHHBIX
NpEeanpUsATHAX. OTO TMO3BOJMUT CTYAEHTAM HE TOJIBKO 3HAKOMHUTBCA C
pCaJibHbIMU 3aJavdaMu, paSpa6aTbIBaTb IMPOCKThI UX PCIICHUA, HO U CaMUM
OCYILIECTBIISITH CBOH MPEIUIOKEHUS Ha IIPAKTHUKE.

[IpenocraBneHue TpaHTOB sIBJIs€TCS OAHOW W3 (GoOpM (HHAHCOBOMA
MOJAIEP KK HAYYHON U MHOW TBOpYECKOM aearenbHocTH. [IpenoaaBarenu u
HayyHble paOOTHUKM BY30B, KOTOPBIM 10 pe3ylibTaTaM KOHKypca
IIPEOCTABJIEH TPaHT Ha BblOJHEHUE onpeneneHHon HHUP, woryr
MpUBJIEKaTh K yJYacTHUIO B HEH ¢ oruiatoi cryaeHToB. Kpome Ttoro, B
HacTosillee BpeMsl IONy4aeT pPa3BUTHE MPENOCTABICHUE TPAHTOB Ha
KOHKYPCHOM OCHOBE /Ui (DMHAHCUPOBAaHHS HAay4HOH M TEXHUYECKOW
JIEATENIbHOCTH TAJAHTJIMBBIX CTYJAEHTOB M MaJbIX CTYICHUECKMX HAayYHbIX
rpyni (BpeMEHHBIX CTYJEHIECKUX TPYIOBBIX KOJIIEKTHBOB).

CryzneHTbl Takke MOTYT BECTH Hay4YHO-HCCIIEAOBATENIbCKYI0 paboTy B
COCTaBE€ HAYUYHBIX, TEXHHYECKHX, KOHCTPYKTOPCKHX, IKOHOMHYECKHX U
UHBIX CTYIEHYEeCKHX OIOpo M OOBEOMHEHUH, KOTOpPBIE OPraHH3YIOTCS B
By3aX C LENbI0 IPHOOPETEHUS HX WICHAMH HAaBBIKOB KOJUIEKTHBHOM
TBOPYECKOH M OPraHU3aIMOHHON PaboThI, a TAK)KE OKAa3aHUS IMPAKTHIECKON
nomont Kadenpam W J1aboOpaTOpHsSM  BY30B, OpraHM3aLMsAM |
YUPEXKICHUSIM B 00JIaCTH CBOEH NEATEIBHOCTH.

Opraam3anusi y4e0HOrO Tpolecca [ODKHA TPOXOAWTH C yIETOM
COBPEMEHHBIX IOCTIKEHWH HAyKH, CHCTEMAaTHYECKOTO OOHOBIEHHUS BCEX
aCIIeKTOB 00pa30BaHWs, OTPAKAIOIIEro M3MEHEHHS B cdepe KyIbTyphl,
SKOHOMHKH, HAayKH, TEXHHKH H TexHoioruil. Ocoboe BHHMaHHE
HEOOXOANMO OOpaTHTh HAa CHHTE3 TEOPETUYECKOrO0 M IPAKTUIECKOTO
o0y4eHHss B 3TOH 0OJACTH C TIONydYEHHEM KOHKPETHBIX pEe3yIbTaTOB,
BOIUIOIICHHBIX B  CaMOCTOSITEIbHBIC  HAyJYHbIE  PabOTHL,  CTaThH,
anpoOMpPOBaHHBIE TEXHOJIOTHH, BBIOIHEHHBIE, ECTECTBEHHO, C MOMPaBKOM
Ha BO3pacT aBTOPOB.

PazpaboTka mmaHa 1o cnennanabHOCTH BEJIETCS COBMECTHO C Kadeapamu
00IIIECTBEHHBIX HayK, O0IICHAYIHBIX, 00IIETEeXHNYECKHX,
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npoMIIMpyIONMX JUCHMIUIMH U BBITycKatomeil kadenpoii. Koopauaupyer
pabory BhImycKatomas kadeznpa, KoTopas NpenBapUTENbHO (HOPMHPYET
KOHKpeTHble TpeOOBaHMs K 3HAHMSAM, YMEHHIO, HaBBbIKAM, KadecTBaM
CHeluaincTa.

Hayuno-uccnenoBarensckass ~ pabora  CTYyAEHTOB  3aBEpIIACTCS
00s13aTeNbHBIM  TIPEJCTABICHHEM OTYeTa, COOOIIEHHEM Ha 3acelaHuu
KpY)XKa, KOHpEpeHIMH, HallMCaHWEM KypCOBOW paboTHI H T.JI.

Hayuno-uccnenoBarensckue, MPOEKTHO-KOHCTPYKTOPCKHUE u
TBOPYECKO-HCIIOIHUTENbCKUE paborsl, YCIELTHO BBITIOJTHEHHBIE
CTy/IeHTaMH BO BHeyueOHOe BpeMs M OTBEHaloliue TpeOOBaHUSIM y4eOHBIX
porpamMM, MOTYT OBITH 3a4TeHbl B KayeCTBE COOTBETCTBYOIIMX
71a00paTOpPHBIX PabOT, KYpCOBBIX, MHUILUIOMHBIX MPOEKTOB M IPOYUX
3alaHUM.

Jlyumme cryneHdeckne pabOThl  MOTYT OBITH HAampaBJIeHbl IO
pexomenpanun  komuccun HTC mnmo HHUPC Ha peruonanbHble,
pecnyOIMKaHCKUE U BCEPOCCHIICKNE KOHKYPCHI.

3a ycmexw, OOCTHTHYTBIE B HAay4YHO-HCCIIEIOBATENBCKOW pabore u
opranm3auun  HUPC, cTymeHTBI MOryT HarpakKaaTbCs TIpaMOTamH,
JICHEKHBIMH IIPEMHAMHU.

]_le.]'ll'l H 3aga9u yqeﬁﬂo—nccnenonaTenchoﬁ paﬁOTbl CTYACHTOB

Llenvio  yueOGHO-MccaenoBaTenbckoil  pabotel  crymeHtoB  (YUPC)
SIBIISIETCS  TIPAKTUYECKOE O3HAKOMJIEHHE CTYAEHTOB CO BCEMM 3TalaMH
HAaY4HO-HCCIIIOBATENIbCKOM  paboTel. OHa  sBIISeTCS  HEOThEMIIEMOH
COCTaBHOU JaCThIO TIOATOTOBKHU BBICOKOKBATU(DUIINPOBAHHBIX
CHELHUATNCTOB U HApOJHOTO XO3SHCTBA CTPaHBI, HMMEIONIMX HAaBBIKH
CaMOCTOSITENIEHON MCCIIeIOBATENbCKOI pabOTHI.

OcuoBHas 3adawa YUPC cocTouT B TOM, YTOOBI NMPHUBHUTH CTYAECHTAM
HABBIKH CaMOCTOSTEIIFHOW TEOPETUIECKOH M IKCIEPHUMEHTAIBHON pabOTHI,
O03HAaKOMUTh HX C COBPEMEHHBIMH METOIaMH HAyYHOTO HCCIIEIOBaHM,
TEXHUKOH HKCIIEPUMEHTA, PEaJbHbIMH YCIOBHAMH PaOOTHI B HAYYHOM H
TIPON3BOICTBEHHOM KOJUIEKTHBAX W TEXHUKOH O€30MacHOCTH.

B mpomecce BemonHernss YUWPC CTymeHTHl JOMKHBI HAayIUTHCS
MIPUMEHATh TEOPETHUECKHE 3HAHUS Ha MpakTHKE, paboTaTh C HaydHOH
JUTEPaTYpor, COCTaBIATH pedepaTsl M 0030pHI, pemaTh OTIETbHBIC
TEOpPETHYECKHE 3aJadd, CaMOCTOSTEIHHO IOATrOTABINBATH M MPOBOIUTH
9KCTIEPUMEHTHI, TIOJTb30BATHCS 71200paTOPHBIM 000pyI0BaHHUEM,
JIOKJIQIbIBATh PE3YNIBTAThI CBOMX TPYAOB M TPYAOB JPYI'HX aBTOPOB.
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VYcnex yqeOHO-HCCIIeT0BaTENBCKUX paboT CTYIEHTOB ONpeeNsieTcs: Kak
aKTYaJIbHOCTBIO W TIIYOMHOH WCCIICIOBaHUM, TPOBOJUMBIX Kadenpamu
YHUBEPCHUTETA, TaK W LIMPOKMM YYacTHEM B OTHX HCCIEIOBaHUIX
npocdeccopoB U IpernoaBaTenei.

Yerko  cdopmynmpoBaHHas ~— 3ajada, MOCTOSIHHBIM ~ MHTEpec
pykoBomuTens K paboTe CTyAeHTa CTHUMYIHPYIOT WHTEHCUBHYIO H
KaueCTBEHHYIO PabOTy IIOCIENHETO.

Opranusanus y4eOHO-McCIeJ0BaTeIbCKONH padoThl CTyAeHTOB

VYueOHo-HcclieioBaTeNibCkass paboTa  CTYJEHTOB  TPOBOJUTCS  Ha
npoduarpyronmx kadeapax.

Pacnpenenenne Ha YUPC npoBoautcs kadenpoid B COOTBETCTBHU C
3asBKaMU 1 € YUYE€TOM JIMYHBIX NHTEPECOB CTYACHTOB.

YUPC mpoBomutcss B 4Yackl, OTBOJMMBIC Y4YEOHBIMH ILJIAHAMH.
Bemmonunenne YUPC, xak u j11000ro Apyroro BHAa Y4eOHBIX 3aHSTHM,
siBIsieTcst  o0si3aTesbHbIM. JKenatenbHO, YTOOBI AJsl pabOThl CTYICHTOB
BBIJICIISUICS 110 PACIIMCAHUIO LIENbIH 1eHb, HO He MeHee 4-6 4acoB MO,

K pykoBogctsy YUPC npunekarorcsi mpodeccopa, JIOLCHTHI,
NIPENoaBaTeI, JOKTOPAHTHI, AaCHHMPAaHTBl, HAy4HbIE  COTPYIHHKH.
Pexomennyercss Ha Kadeopax M3 4YHCIa TpeNoiaBaTeneidl BBIIEIHTDH
OTBETCTBEHHOT0 3a opranuszaimio Y PC.

Kaxnpiii  crynent, Bomonustonmiit YWPC, npomkeH ObITh IO
BO3MOXHOCTH 00€cIiedeH pabouyuM MECTOM, ammapaTypoil, HHCTPYMEHTOM
U MaTepHajIaMu.

Obmme wmerommueckue Bompockl mpoBeaeHuss YHWPC (mporpamwel,
mocoOusi, OMMCaHNe POBEACHIS SKCIIEPUMEHTA U T.J.) pa3padaThIBAIOTCA U
pemarorcst  Kadeapamu, — METOAMYECKUMH  KOMHCCHUSIMH  COBETOB
(baxynbTeTOB M YHUBepcHTETa coBMecTHO ¢ coBetoM CHO.

OtBercTBeHHbIl 3a mpoBerenne YVPC m HaydHBI pPYyKOBOAWTEIND
OCYIIECTBIISIOT CHCTEMATHUECKN KOHTPOJIb 32 BBITIOTHEHHEM CTYICHTAMHU
YUPC. Kaxaplit CTyaeHT JOIDKEH BECTH paboumii )KypHai.

YUPC mnenecooOpa3HO Ha4YMHATH C TIEPBOIO Kypca W BECTH Ha
MPOTSDKEHUN BCETO TepuoAa OOydeHHsl CTYJACHTOB B BY3€, BKIIIOYAs
9JIEMEHTHl HAyYHOIO TIOMCKAa M HAyYHBIX HCCIEAOBaHMII BO BCE BHIBI
yaeOHOI paboTHI.

YUPC nenecooOpa3HO AENMNTH HA /1BA dTarna (BUIA):

— pabora co CTyOeHTAaMH MIQAIIMX KypcOB TP H3YYCHUHU
0011e00pa30BaTENbHBIX AUCIUIUIHH;
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— paboTa €O CTyIEHTaMH, TPEHMYIICCTBEHHO CTapiiuX KypCOB,
CICIIMATH3UPYIOIUX CS Ha BBITYCKAOIIUX Kadeapax.

Ha nepsom smane (Ha TPOTSDKEHWH TEPBOTO-BTOPOTO  KYPCOB)
CTYJICHTOB 3HAKOMST C OCHOBAMH U DJICMCHTAMHU HAay4YHBIX HCCIICIOBAHUH,
Pa3BHBAIOT HABBIKM CaMOCTOSATEIBHOW pabOTBl 10  YIIyOJICHHOMY
M3YYCHUIO (YHAAMEHTAJIBHBIX HAYK, BOCIHTBIBAs JIFOOOBH K H30paHHOU
cneuuanbHocti. @opmamu YUPC Ha 3TOM 3Tarne, MOryT ObITh:

— pedepupoBaHUE OTIACIBHBIX TEM H3y4aEMbIX KypPCOB;

— cocTaBlieHHEe OuONMorpaduu Mo onpeaeIcHHOHN TeMe;

— ydYacTue B M3TOTOBJICHHH Y4eOHO-METOAMYCCKUX MOCOOMH (Tabuil,
MaKeTOB, MOJICTICH);

— U3TOTOBJICHHUE IO 3aJaHUSM Kadeap YepTexel, CXeM, MIaKaToB;

- y'-IaCTI/Ie B IMOATOTOBKEC JICKHMOHHOT'O ICMOHCTPUPOBAHUA U T. 1.

[To oOuiecTBEHHBIM HayKaM 1IeJ1eco00pa3Ho HaIMcaTh Ha KaXKIOM Kypce
10 OIHOMY pedepary.

Ha emopom >mane CTYIEHTHl BKIIIOYAIOTCS HEIOCPEICTBEHHO B
HCCIIeI0BATENbCKYI0 paboTy. MM Hopy4atoTcst KOHKPETHBIE TEOPETHYECKHE,
JKCIIEPUMEHTAIIbHBIC WIIN KOHCTPYKTOPCKUE pa3paborku. Kak npasuio, atu
WCCIIEIOBAaHMsI BEOYTCsS Ha BBINYCKAIOMIMX Kadeapax MHpH BBINOIHEHUN
MPaKTHYECKUX, Ta00PATOPHBIX, KYPCOBBIX HJIH JUIIOMHBIX pa0oT, a Takke
TIPY TIPOXOXKIEHUU TIPOU3BOJICTBEHHOW TPAKTHKH.

Ha 3ToM 3Tane cTyAeHThI TOTOBSAT Hay4HbIE COOOIICHHs U pedepaThl 1Mo
METOJIOJIOTMYECKHM BOMPOCAM, KOTOPBIE 3aCIyIIMBAIOTCS U OOCYKIAFOTCS
Ha 3acenaHusx kadenp. [lomrmo HaydHOI pabOTHI CTYIEHTOB Ha Kadenpax,
PEKOMEHyeTCsl BOBJEKAaTh B pabOTy CTYIEHYECKOr0 KOHCTPYKTOPCKOIO
0r0po.

Obs3arenpabpiM  gononaeHneM YHWPC Ha o0omx ee 3Tamax cClemyer
CYMTATh pabOTy B HAYYHBIX KPYXKKaX CTYJECHYECKOTO HAY4YHOrO OOIIecTBa
BO BHEY4eOHOE BpeMsl.

Jlyuauine paboOThI CTYJCHTOB CIEIyeT PEKOMEHIOBATh Ha CTYJCHUYCCKUE
HAYYHO-TEXHUYECKHE KOH(PEPEHIIUH, KOHKYPCHI, BHICTABKH.

YUPC BBOmuTCst B y4eOHBIE IUIAHBI BCEX CIENHANBHOCTEH, B paboume
IUIaHBl TPEnojaBarelieii W PACIUCAHUE 3aHATHH CTYICHTOB B Mpenenax
00I11er0 KOJMYECTBA YaCOB ayAUTOPHBIX 3aHSATHH.

YUPC mnpoBoaurcs Ha 0a3e kadenp, TpoOIEMHOH H OTPaCIEBBIX
HAy4HO-HMCCIIEIOBATENILCKUX J1abopaTopuii. MatepuanbHoe obecreueHrne
BemonHeHns  YMPC  ocymectBisiercss 3a  cuer  OIODKETHBIX |
X03JIOTOBOPHBIX CPEJICTB.
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@D opMbl NPOBeeHUs Y4eOHO-MCCIeN0BATEIbCKONH padoThI
CTY/J€HTOB

OcHoBHOU (opmoii BeimoHeHUss YUWPC sBisercs WHIWBUIYaIbHAS
pabora Hax cOpMYIHPOBAHHBIM PYKOBOAWTEIEM 3aJaHUEM. | pymnIoByro
(dhopmy 1ienecooOpa3HO UCIOIB30BAThH Ha TIEPBOM dTare nposeaeHus Y UPC
JUIsl OOYYeHHs CTY/ICHTOB METOJIaM M HaBBIKaM IMPOBEACHHS UCCIIEIOBAHUH,
a TaKke B TeX Ciy4asx, KOrja NpoBe/eHHe padoT TpedyeT yHUKAJIBLHOTO
000pyI0BaHUS.

3amanue Ha YUPC nemecooOpa3sHo (pOpMyIHpOBATh TakK, YTOOBI OHO
HMEJIO TNEepCHeKTUBHBIA Xapaktep. OObeM M XapakTep 3aiaHus JOKHBI
YYUTHIBATH YCIIEXW U HAKJIOHHOCTU CTYACHTA.

B 3aganuu momkHa OBITH OTpakeHa Bes pabora, HeoOXomumas mIjist
peLIeHUs IOCTAaBJICHHON 3a/1auu.

LlenecooOpa3HO MpHKpeEIyIeHue CTyAeHTOB NpH BbinoixHeHnn YUPC x
ONpEJENIEHHON Hay4HO! rpymnme. B 3ToM ciydae 1ocTUraeTcsi BO3MOKHOCTD
pa3BuUTHs pabOTHI CTYJICHTA 110 TO# K€ TeMaTHKE Ha MOCIENYIOIINX Kypcax
BO BpeMs NPAKTUKH H JIUIUIOMHOTO IPOEKTHPOBAHUS, 0OeCIeuuBaeTCs
BBICOKOE Ka4eCTBO 3aKIIIOUYUTEIBHBIX ATANOB O0YUCHHUSI.

Pe3ysnbraThl yueOHO-HCCIIENO0BATENbCKOM PadOThl 0OpMIISIOTCS B BUJIE
OTYETOB M 3alIMILAIOTCS IEepel KOMHCCHUEH, COCTOSILEHd U3 BELyLIUX
npernofaBateiedl kadenpel. B oTdyere MOMKHO OBITH CHOPMYITHPOBAHO
3a/laHie, KPaTKO M3JIOKEHAa TEOpeTHYecKas WIM pacueTHas 4acTb, CXeMa
SKCHEpPUMEHTa, TOIydeHHbIE pe3ylbTaThl M HX OOcykieHue. B KoHie
TIPUBOAUTCS CITUCOK MCIONB30BAHHOMN JINTEPaTYPHI.

YUPC Bkitouaercst Bo Bce GopMbl yueOHOI pabOTBI: CEMHHApPCKHE U
mabopaTOpHbIE 3aHATHS, MPAKTUKH, KYpPCOBBIE M IHUIUIOMHBIC MPOEKTEHI,
CaMOCTOSTENFHYIO PaboTy CTYICHTOB.

Kypcosvie u ounnommusie pabomet unu npoexmet. CTyIeHTaM BBITAIOTCS
WHAWBUAYaIbHBIE 3aJaHUs 10 pa3pabdOTKe peanbHBIX HAYYHBIX U
MPOM3BOJACTBCHHBIX  MPOOJEM, CBS3aHHBIX C TEMAaTHKOW  Kadenp,
nmabopaTopuii, = HAYYHO-HCCIIEIOBATEIILCKUX  HAINPABIICHWH,  HAYYHO-
TEXHOJIOTHIECKUX OTPANOB, CTYICHUYECKMX KOHCTPYKTOPCKUX OOpO.
Pexomennyercs pa3paboTka KOMIUICKCHBIX HAyYHBIX TEM OpWTaJaMH W3
JBYX-TIATH CTYJCHTOB OHOM MJIH HECKONBKIX CMEXHBIX CHCIIHATBHOCTEH.

Cemunapckue 3anamus. B Tmpomecce W3ydeHHs OOIIECTBEHHBIX W
(yHIAMEHTANBHBIX TUCHUIUINH CTYASHTHI TOTOBST Hay4YHBIE pedepaTsl, C
KOTOPBIMH BEICTYIIAIOT Ha CEMHUHAPCKHX 3aHATUsAX. Jlydamme pedepaTs
PEKOMEHAYIOTCSI B TeYaTh M Ha KOHKYpchl. Ha BeImyckaromux kadempax
TIPOBOIATCSI IIOCTOSTHHBIE CIICIMANBHBIC CTYICHICCKIE CEMHHAPEI, B X0OJIe
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KOTOPBIX Y CTYAEHTOB BBIPA0ATHIBAIOTCS HABHIKM IOATOTOBKU TE3HCOB
HAyYHOTO COOOIIEHUs, pedepaToB, AaKTHBHOTO Y4YaCTHs B HayqIHOU
JMCKYCCHH, YMEHHE JIOKJIaJblBaTh W 3allWIIATh pe3ylbTaThl CBOMX
WCCIIeJOBAaHUH, BECTH KOHTPOJb BHITOJHEHHs HaydHbIX pa3paboTok. Ha
ceMHHapax 3aclIylMBaloTCsS pedeparhl M 0030pbl  JIMTEPATYypPHBIX
WCTOYHMKOB, IUIAHBI U METOAWKHU HCCIIEJOBAHUMI, OTYETHI O BBIMOJHEHHBIX
padorax u T.1. CeMuHapBl MPOBOISATCS COTJIACHO PACIUCAHHUIO TIOJ
PYKOBOZACTBOM 3aBeIyIOLIero kaeapoi.

Jlabopamopnvie u npakmuyeckue 3anAmusA. Ilpu  BBINOIHEHUH
ma00paTOpHBIX W MNPaKTHYECKUX  paboT  CTyIEHTaM  BBLIAIOTCS
WHIVBHJYyallbHBIE  3aJiaHusi,  COJEp)Kallue  JJIEMEHTHl  HAy4yHOro
UCCIIeZIOBaHUS, HAIIPUMeED:

— CHHTEC3 U aHaJIN3 HOBBIX BCIICCTB,

— HU3Yy4YCHUEC CBOMCTB HOBBIX BCIICCTB,

— KOHCTpYHpOBaHHE MPUOOPOB;

— pa3paboTka IIPOEKTOB 000pPYyIOBAHMUS;

— COCTaBJICHHE DJIEKTPUYECKUX CXEM;

— cocTaBiieHHe mporpamm it OBM; BeneHHe pacueToB U MOHTaX
YCTaHOBOK;

— pedepupoBaHue U IEPEBOJ HAYYHBIX CTaTel U T.A.

Pe3ynbTaThl pa3paboTok oopMIIAIOTCS B BHIAE OTYETAa U 3ALIMILAIOTCA
Ha Kadenpe. Jlydmine paboThl MPECTaBNISIOTCS HA HAYYHbIE KOH(EPEHIIHH,
KOHKYPCBI M BBICTaBKH.

Ipoussoocmeennass  npakmuxa. 1lpy  TPOXOKIOEHHH  NPaKTHUKU
CTYIEHTaM BBIIAIOTCS HHIMBHAYAIbHbIC 3a1aHUs, HAIIPUMeEp:

— BHEJpEHHE HOBBIX METOJ0B HCCIIEAOBAHMS;

— pa3paboTka panHOHAIU3ATOPCKHUX MPEIUI0KEHHH;

— TEeMaTHYeCKWH IUIaH y4eOHO-HCCIIeOBaTENbCKOW paboTel (Tema,
1eb paboThl, 3Talbl U CPOKU BBHIOIHEHHS, PEKOMEHAyeMas JIUTeparypa,
000pyI0BaHNE, HCIIOTHATENN M PYKOBOIUTEIH);

— UHIMBUIYyaJIbHbIC HAyYHbIE 33/IaHMUS, BHITIOIHAEMBIE BO BPEMs
MPaKTUKH, B KYPCOBBIX U JUIUIOMHBIX paboTax.

Ha xadenpax BemeTcs KapToTeKa 3aBepIICHHBIX HAYIHBIX padboT
CTYICHTOB.
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3AK/IIOYEHUE

B coBpemenHoit Poccun ynensercs Oonblioe BHUMaHHE pa3padoTKe,
obocHOBaHMIO ¥ 3(QQEKTUBHOCTH  peanu3alid eIUHOW  Hay4HO-
TEeXHUYECKOM MONUTUKY, olecreduBarolieil mporpecc Bo Bcex cdepax
COLMAJIbHOW, 9KOHOMUYECKOH M TIOJIUTHIECKOH KU3HU CTPaHbI.

Pa3zBuTHIO HayKM CBOWCTBEHEH KYMYJSITHBHBIH XapakTep: Ha KaIOM
HCTOPMYECKOM 3Talleé OHa CYMMHUPYET B KOHIIGHTPHPOBAaHHOM BHJE CBOM
MpoLuTble  JTOCTIKEeHUs. [IpeeMCTBEHHOCTh HAyKW TNPHBOAWT K €IMHOU
JIMHUM €€ TIOCTYNAaTEIbHOI'0 pPa3BUTHS W HEOOPATUMOMY €ro Xapakrtepy.
Jpyras cTopoHa Hpolecca pa3BUTHsS HAayKH 3aTparuBaeT BCIO CTPYKTYpY.
HaxoruieHne HOBOro MaTepuaia, HemoAJaomerocs: 00bICHEHHIO Ha OCHOBE
CYHIECTBYIOIIUX CXEM, 3aCTaB/JISIET HCKATb HOBBIC ITYTH, 4YTO IPUBOAUT
BpeMs OT BPEMEHUM K HAy4yHbIM PEBOJIIOLMSAM, T.€. PAJMKAJIbHOW CMEHE
OCHOBHBIX KOMIIOHEHTOB COJEP>KATEIbHOW CTPYKTYPbl HAYKH, BHEIPEHUIO
HOBBIX NPUHIUIIOB IMTO3HAHUA, KaTerome n MCTOIOB.

JUIUTEeNbHBIA ONBIT MHOTHX BEAYIIMX BY30B CTpaHbl IOKa3aJ, YTO
OJTHUM u3 3¢ PEeKTUBHBIX Croco0oB TONTy4eHHS
BBICOKOKBAJM(DUIMPOBAHHBIX  CHELUAIUCTOB  SBJIAETCS  NPUBJICUCHHUE
CTYIECHTOB K Hay4HO-HCCIIEIOBATENLCKOH paboTe B MepHol 00y4eHHs, YTO
B CBOIO ouepenp Oymer TpeOoBaTh OT HHUX HE TOJIBKO INPUMEHEHHS
NOJTy4eHHBIX paHee 3HAaHUH, HO M HEOOXOAMMOCTH HX YITyOleHHS H
MPaKTUYECKOT0 3aKPEIUICHHSL.

B cBa3um c 3TUM cBemeHWs, MONy4aeMble B BY3aX IPH YTCHHU
y4eOHHUKOB, TPaJWIMOHHO 3aKPeIULUINCh Ha CEeMUHAPCKHX 3aHATHAX, B
nporecce BBHINONHEHUS JabopaTOpHBIX padoT. OmHAKO BCECTOPOHHUE
METOANYECKHE Pa3pabOTKH KaXIOro TAKOTO 3aHATHS WM JIaOOpaTOpHOM
paboTBl BO MHOTHX CiIydasx TpeOoBalu OT CTY[ACHTOB JIHIIL OoJee WIu
MeHee TOYHOT'O BBIIIOJTHEHUS! METOIMYECKH IPOAYMaHHBIX 3TaroB padoThl,
9TOOBI TIONYYUTh KOHEYHBIM pe3yapTarT. JTa (opMa MPaKTHIECKOTO
3aKpeIUICHHs] IOJyJaeMBIX 3HAHUH, KOHEYHO, JaBana OIpeeNICHHbIH
pe3ynbTaTr, HO He TpeOoBaja OT CTYACHTOB TBOPYECKOI'O HAINpPsKECHHUS,
MOMCKa 3apaHee HEU3BECTHOIO pe3yibTara, YTO, SCTECTBEHHO, CHIDKAIO
3¢ (eKTHBHOCTD TAKUX 3HAHUH.

[losToMy I MHOTHX BY30B CTaHOBHJIOCH €CTECTBEHHBIM YCIIO)KHCHHE
y4eOHBIX 3aJaHWl, BBEJCHHE B HHUX TBOPYECKHX JJICMEHTOB, 4YTO
NPUBOIMJIO K LEIeCOOOPa3HOCTH NPHUBICYCHHS CTYICHTOB K HAydHO-
HCCIIEIOBATEIbCKON ICSITENbHOCTH B CAMBIX PAa3UIHBIX (popmax.

B KOHIE KOHIIOB, HAKOIUIEHHBIH OMBIT IMO3BOJIMJI BBECTH B Y4EOHBIH
Tporecc AUCHUIUTNHBI « OCHOBBI HAYYHBIX HCCIIEIOBAHUI, B 3a1aTy
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KOTOpPOI BXOJUT BOOPYKEHHUE OYIYIIIETO CICIAATICTa KOMILICKCOM
3HAHUH, HEOOXOTUMBIX JUIS YIaCTHsI B TBOPUYCCKOM padoTe.

B cBa3u ¢ 3TuM y4eOHOE IMOCOOME OXBATBHIBACT BOIMPOCHI, KOTOPHIC
IOMOTYT  CHEIMAUCTy ¢ OOJNBIICH TOATOTOBKOW YYacTBOBAThH B
HCCIICIOBAHUSX, TIPABUIIBHO OPTaHU30BaTh CBOC pabouee BpeMs B Ipoliecce
MOKCKA pelIeHUs] IOCTABICHHOM Mepe HUM TBOPUYECKON 3a/1auu.

B 3akmroueHne MOXHO J100aBUTh, 4YTO OCBOCHHE CBEICHUIA,
COJIepXKAIUXCS B TpeIIaracMoM Yy4eOHOM TIOCOOWH, JacT JKEIaeMbIi
BBICOKHH A(PQEKT TONBKO MpPU YCIOBUU 3aKPEIUICHHUS TEOPETHYCCKIX
3HAHUM TPAKTUYECKUMH, a HMEHHO Y4YaCTHEM CTYJEHTOB B Hay4HO-
HCCIIEIOBATEIBCKON paboTe Kak B paMKax ydeOHOro mporecca, Tak U BHE
€ero.
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