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PC)laKUHlI CCTCCTBcHHoHay'lIIOH JlHTepaTypbI

11. 0, saB. PC)laI{liHCH E. n, J16uw,eflKO

B 60JIbWHHCTBe BySOB YKpaHHCKOHCCP B cepe-

.ll.HHe 70-x r0.ll.0B BBe.ll.eHa HOBaH .ll.llCIU1I1JIllHa «OCHOBbI HayqHbIX llCCJIe-

.ll.OBaHllH», KOTopaH OKaSbIBaeT rrOJIOlKllTeJIbHOe BJIllHHlle Ha ¢OPMllPC-

BaHlle y cTY.ll.eHToB TBOpqeCKllX HaBbIKOB. B HaCTOHIl.I,ee BpeMH rrpaKTll-

qeCKll BO Bcex Bysax cTpaHbI qllTaIOTCH TaKlle KypCbI. Hx IIeJIb - OSHa.

KOMllTb CTY.ll.eHTOBC MeTO.ll.OJIOrHerr II MeTO.ll.llKoH HayqHbIX llCCJIe.ll.OBaHlll1.

9JIeMeHTbI HayqHbIX llCCJIe.ll.OBaHllH llCrrOJIbSYIOTCH TaKlKe BO Bcex ¢op-

Max yqe6HOrO rrpollecca: rrpll qTeHllll JIeKIIllll, Ha rrpaKTllqeCKllX II JIa-

60paTopHbIX saHHTllHx, B yqe6HbIX II rrpOllSBO.ll.CTBeHHblx rrpaKTllKax,

KypCOBOM II .ll.llrrJIOMHOM rrpoeKTllpoBaHllll.

B CBHSll C 3TllM B 1977 r. BrrepBbleB cTpaHe 6bIJIO llS.ll.aHO yqe6HCe

rroco6lle«OcHoBbI HayqHbIX llCCJIe.ll.OBaHllH», B KOTOpOM HSJIOlKeHbI

OCHOBHble CBe.ll.eHHH 0 HaYKe, MeT0.ll.bI 06ocHoBaHllH HayqHbIX TeM llCCJIe-

,n:oBaHllH, Cpe.ll.CTBa II cnoc06bI llsMepeHllH, aHa.TIllS II oc06eHHocTH

O¢OpMJIeHllH pcsyJIbTaTOB 3KcrrepllMeHTa, MeTO.ll.bI pacIIeTa 3KOHOMllqe·

CKOH 3¢¢eKTllBHoCTll. KHllra BbISBaJIa WllPOKllH OTKJIllK Y qllTaTeJIerr.

B 1978 r. OHa 6bIJIa Y.ll.OCTOeHa 6pOHSOBorr Me.ll.aJIll B,UHX CCCP.

B 1979 r. BbIllIJIO BTopoe, cTepeoTllnHoe llS.ll.aHlle, KOTopoe TaK.rKe

6bICTpO paSOllIJIOCb Cpe.ll.ll nOKynaTeJIerr.

ECTecTBeHHo, qTO rro CO.ll.eplKaHlllO yqe6HOrO I10C06llH6bIJIll BbI-

CKasaHbI SaMetIaHllH, KOTopble aBTopaMH C 6JIarO.ll.apHoCTblO yqTeHbI

B pa60Te Ha.ll. pYKorrllcblO HaCTOHIl.I,erO, TpeTberO llS.ll.aHH51. B nOCJIe.ll.HeM

llS.ll.aHllll pacwllpeHbI CBe.ll.eHllH 06 llCrrOJIbSOBaHllH 9BM B HayqHOM llC-

CJIe.ll.OBaHllll, HanllcaHbI HOBbIe rJIaBbI 5 II 7 0 MaTeMaTllqeCKOM rrJIaHll-

pOBaHllll 3KcrrepllMeHTa II OCHOBax Hs06peTaTeJIbCKOrr pa60TbI, rJIaBbI

1, 3, 4, 8 H 9 cyIl.I,eCTBeHHo nepepa60TaHbI.

B .ll.aHHOH KHHre rJIaBbI 5, 7 H 9 HarrHcaHbI rrpo¢. H. M. fpyllIKO,

rJIaBbI 2, 8 - rrpo¢. B. M. CH.ll.eHKo, OCTaJIbHble - COBMeCTHO

H. M. fpyllIKo H B. M. Cll.ll.eHKo. B HarrllcaHllll rJIaBbI5 II § 3 rJIaBbI 3
npllHHMaJI yqaCTlle KaH.ll.. TeXH. HayK 5. A. J}llwaHcKHH. 06Il.I,ee

pe.ll.aKTHpoBaHHe KHHrll oCyIl.I,eCTBJIeHO rrpo¢. H. M. fpyWKO.

111'111111••• IIIIV'III"I~ III'C,IIl')\OIIIIIIHIL fpylIJKO 11. M., CM-
111'lilill II. M, :\ I' 11:11(" 111'Pt'p;I(\, II 1(011.- XapbKoB: BHllIa

III Ii IIJIII, 1111\ 1111IIpll XII P"II. YII''I'P, HJil:l.- 224 1',

II y'II'()lIl1M 1I11t'01"l1i1i 1I:IJIO)I(l'III,1 MerO)\OJlOrHlI H MC-
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I(OMMYHHCTHlIeCKaH rrapTHH paSpaOOTaJIa rpaH-
,lI,HOSHhle rrJIaHhI ,lI,aJIhIIeHrnero rrOBhlrneIIlISl MaTepHaJIhIIOrO H KyJIbTyp-
Horo ypOBHH )l{HSHH Harnero HapO)(a Ha OCHOBe rrOBbIrneHHH 3<p<peK-
THBHOCTH rrpOIISBO,ll,CTBa, yJIyllrneHII5I KalleCTBa rrpO)(YKUIIII, yCKopeHIISl
HaylIHo-TeXHHlIeCKoro rrporpecca. I1HTeHcHBHoe paSBHTHe OOIll,eCTBeJ{-
Horo npOHSBO,ll,CTBa HeMbICJIHMO oes HayllHo-TeXHIIlIeCKoro rrporpecca,
CBHSH rrpOIfSBO)(CTBa C HayKoH, rrOSBOJI.fIIOIll,eH OOIll,eCTBy TBoplleCKH,
lleJIeI-IarrpaBJIeHHO BOS)(eHCTBO:BaTb Ha OKpY)l{aIOIll,YIO cpe)(y B ueJI.fIX
cl<opeihuero rrOJIYlleHII.fI MaTepHaJIbHbIX If )(YXOBHbIX OJIar.

B. 11. JIeHHH HeO)(HOKpaTHO YKaSbIBaJI Ha peIlIaIOIll,ee SHalleHHe
lIaYlllIO-TeXllHlIeCKoro rrporpecca B paSBHTHli COUHaJIliCTlilIeCKoro
o6Ill,ecraa. OCHOBHble rrpHHIUlrIbI rrOJIHTHKH KOMMyHHcTIflieCKoH rrap-
THII B 06JIaCTlI I-IayKlI paspaOOTaHbI B. 11. JIeHHHbIM B p5I)(e paOOT
H B nepByIO Ollepe,ll,b B « HaopOCKe nJIaHa HayllHo-TeXHHlIeCKHX pa-
001'» (anpeJIb 1918 r.). CMblCJI HX COCTOHT B CBHSH HayKH C paSBliTHeM
npOHSBO)(IfTeJIbHbIX CHJI; rocy)(apCTBeHHOM ynpaBJIeHHII HayKoH; nJIa-
HHpOBaHliH H nporHOSHpOBaHHH HaYllHbIX HCCJIe)(OBaHHH; opraHHsaUHH
H COBeprneHCTBOBaHHH ceTli HaYllHbIX Yllpe)l{)(eHlIH:; <j:JOpMHpOBaHHII
HaYllHbIX Ka)(pOB, BocrrIITaHlIH I1X MHpOBOSSpeHH.fI Ha OCHOBe MapKCHS-
Ma-JIeHHHH3Ma; ycTaHOBJIeHHII OnTHMaJIbHOrO COOTHOrneHH.fI Me)l{)(Y
<pYH)(aMeHTaJIbHbIMlI HnpllKJIa)(HbIMlI HCCJIe,ll,OBaHH.fIMH; )(eMOKpaTHsa-
UHH ynpaBJIeHH.fI HayKoH; paSBHTHlI CB.fISeH OTelleCTBeHHbIX HaYQHbIX
yllpe)l{)(eHHH C sapyoeIKHbIMlI. .

B f1porpaMMe KIlCC nO)(lIepKHyTo, liTO TOJIbKo'Ha OCHOBe"ycKopeH-
Horo paSBHTH.fI HayKH H TeXHHKH MO)l{eT ObITb )(OCTHrHyTa KOHellHaH
ueJIb COUHaJIbHOH peBOJIIOUHH - nOCTpoeHO KOMMyHHcTHlIeCKoe OOIII.e·
CTBO. f103TOMy H ceHlIac nepBOOllepe)(HOH Sa)(alleH napniH OCTaeTCH
yCKopeHlIe HayllHo-TeXHHlIeCKoro nporpecca.

HaYllHO-TeXHHlIeCKItH nporpecc npe)(CTaBJI.fIeT 'COOOH BsaHMo06yc-
JIOBJIeHHbIH npouecc pa3BHTHH .HayKlI If TeXHHKH, nOSBOJI.fIIOIll,lIH lIeJIO-

. BeKy BOS)(eHCTBOBaTb Ha OKpYIKaIOIll,YIO cpe)(y ,lI,JI.fI nOJIYlleHlIH MaTe-
,pllaJIbHbIX H )(YXOBHbIX 6JIar. B HaCTOHIll,ee BpeM.fI HaYllHO-TeXHlIlIeCKlIH

nporpecc npOHBJI.fIeTC5I B <popMe HayllHo-TeXHlIlIeCKOH peBOJIIOUHlI (HTP).
OcooeHHOCT5IMlI HTP 5IBJI5IIOTCH BospaCTaIOIll,aH POJIb HayKH; BOSMO:iK-
HOCTb aBTOMaTH3aUlIlI He TOJIbKO <plISHlieCKoro, HO II yMcTBeHHoro He·
TBoplieCKoro Tpy)(a; OYPHbIH POCT H OOHOBJIelIHC lIaYlIHO-TeXHHlIeCKOH
HH<popMaUHH; ObICTPilfI CMelIa MaTepHaJlOll, 1<oIICTpyKUlIH, MaIlIHH,
TCXIIOJIOrHlICCKlIX npOnCCCOD; PC31WC YIlt'JIIJlICIIHe paSHOBIt)(HOCTeH
IlII/I{ClIeplIblX pClJIelwii; 1l0nb!llJ('IIIW ypOllll1l IWMnJIeKCHOH MeXaHlI3a-
HIm II 1111'l'OMOTII3UUI\II, EI 'I'UJUI(O CJl(~'I'eM yllpUBJIeI-IHH.

CJIOIKHOCTb H ypoBeI-Ib npoH3Bo,ll,cTBa C KaIKlJ;bIM rO)(OM BospaCTaIOT.
aHa CTaI-IOBHTC5I Bce oOJIee MHororpaHHbIM, 06beMHbIM, oa3HpyeTC.fI Ha
npH:MeHeHHu <pHSHKH, XlIMHII, MaTeMaTHKH, BbIlIHCJIHTeJIbHOH TeXHHKH,
3JIeKTpOHHKH, aBTotviaTHKH, KHoepHeTllKH H )(p. B paCrrOp5IIKeHHH HH-
IKeHepa HaXO)(HTCH SHallllTeJIbHbIe MaTepHaJIbHbIe, Tpy,lJ.DBbIe H )(eHeIK-
HbIe pecypCbI. BblOOP OIITHMaJIbHblX peIlIeHHH B TaKoH CJIOIKHOH H He-
npepbIBHO MeH5IIOIll,eHC.fI OOCTaHOBke 3aTpy)(HeH oes HCrrOJIb30BaHH5I
HayllHoro TBoplleCTBa, 3JIeMeHTapHbIX nprreMOB HaYQHblX lICCJIe)J.o-
BaHHH.

COBpeMeHHblH HHllieHep )(OJIIKeH He TOJIbKO OOJIal(aTb rJIYOOKlIMH
rrpo<peCC!10HaJIbHbIM!1 TeopeTHlIeCKHMH 'l'H rrpaKTHlIeCKHMH 3HaHlI5IMH,
HO H HMeTb MHHHMyM 3HaHHH B OOJIaCTH HaYQHbIX HCCJIe)(OBaHHH. Bce
31'0 rr03BOJIHT caMOCT05ITeJIbHO CTaBHTb H TBoplleCKH peIlIaTb pa3JIHlIHbIe
CJIOIKH'bIe BOIIpOCbI IIPOH3BO,ll,CTBa. f103TOMy BHel(peHHe HayKlI B rrpOH3-
BOl(CTBO 06yCJIOBJIHBaeT HeOOXO,llHMOCTb nOBbIIlIeHHH ypOBHH HHlKeHep-
HO-TeXHlIlIeCKHX pa60THHKOB.

YCKopeHHe HayllHo-TeXHHlIeCKoro IIporpecca, BHel(peHHe HayKII
B rrpOH3BOl(CTBO, HeOOXOl(lIMOCTb TBoplleCKoro peIlIeHH.fI rrpOHSBOl(- .
CTBeHHblX 3al(aQ - Bce 3)'0 HeIIOCpel(CTBeHHO BJIlIHeT Ha pa3BHTlIe BbIC-
meH IlIKOJIbI, KOTopaH l(OJIIKHa rOTOBHTb CrreUHaJIlICTOB Ha ypoBHe CO-
BpeMeH.HbIX Tpe60BaHHH. ECJIlI rrpar<THlIeCKHH OIIbIT MOJIO,ll,ble crreUHa-
JIlICTbl IIpH06peTaIOTHerrOCpel(CTBeHHO Ha npOH3BO,llCTBe, TO HaBblKH
HayqHO-HCCJIe,llOBaTeJIbCKOH pa60Tbl OHII ,ll0JIIKHbl IIOJIytJ:HTb B Bysax.
f103TOMy HayqHaH IIO)(rOTOBKa CTY,lleHTOB - Ol(HaHS BaIKHeHUlllX <pOPM
06ylleHH.fI.

HaYliHO-HCCJIelJ;OBaTeJIbCKaH pa60Ta cTyl(eHTOB peaJIH3yeTcH B CJIe-
AyIOIll,lIX <popMax ylle6Horo rrpouecca: H3YlleHHe Kypca «OCHO Bbl Hayll-
HblX HCCJIel(OBaHlIH», rrO)(rOTOBKa 0630pHoro peepepaTa Ha 3al(3HHyIO
TeMy, OTl(eJIbHbIe IICCJIel(OBaHHH rrpII BbIIIOJIHeHHlI JIa60paTopHbIX pa-
001' II rrpaKTIIlIeCKlIX 3aHHTHH, rrO)(rOTOBKa ~OKJIal(a II B~CTYITJIeHIIe
Ha HayllHoM ceMHHape, pa3paOOTKa OT,lleJIbHbIX HayllHo-HCCJIe,llOBaTeJIb-
CKHX BorrpOCOB B rrepIIO)(bI rrpaKTIIKII II B KypCOBblX rrpoeKTax,. ooo6Ill,e-
HIIe B l(lIIIJIOMHbIX .IIpOeKTax Bcero OrrbITa HI1P 3a IIepIIO,ll o6ylleHI1H.
HapH,lly C 3TlIM BO BHeylle6Hoe BpeMH cTyl(eHT MOlKeT IIpIIHHMaTb
YllaCTHe B BbIIIOJIHeHlIH HayllHo-IICCJIel(OBaTeJIbCKHX pa60T Ka<pel(pbl,
B rrOl(fOTOBKe CTaTeH K orry6JIHKOBaHHIO, 3aHBOK Ha 1I306peTeHIIH II ~p.

B . pe3YJIbTaTe H3YlleHHH TeOpeTIIlIeCKOro Kypca H BbIIIOJIHeHH51
3KCITepHMeHTaJIbHblX IICCJIel(OBaHlIH cTyl(eHT l(OJITh:eH OCBOIITb MeTOAOJIO-
T'HIOH MeTOl(lIKy, rrJIaHHpOBaHIIe II opraH1I3alJ,IIIO HaYlJHblX HCCJIel(OBaHlIH,
a TaKIKe yMeTb OTOHpaTb II aHaJIH3IIpOBaTb Heo6xo)(IIMyIO IIH<popMaUHIO
rro TeMe HayqHbrO HCCJIel(oBaHIIH; <pOpMyJIIIpOBaTb ero 3al(alJH H pa3pa-
oaTblBaTb TeopeTHlIeCKlIe rrpel(IIOCbIJIKII; rrJIaHHpOBaTb H rrpOBOl(IITb
9KcrrepIIMeHT, o6pa6aTbIBaTb pe3YJIbTaTbI II3MepeHHH H oueHIIBaTb ITO-
rpeWllOCTH H Ha6JIIOl(eHHH; corrOCTaBJI5ITb pe3YJIbTaTbI 9KcrrepHMeHTa
C TeOpeTHtIeCKlIMH rrpel(rrOCblJIKaMH H <pOpMy JIHpOBaTb BbIBO)(bI lICCJIe·
,lI,OBaHII5i; eOCTaBJIHTb OTtIeT, )(OKJIal( UJIH CTaTbIO rro pe3YJIbTaTaM HaytI-
Horo HCCJIe)(OBaHlIH.



OliutHE CBEAEHMS10 HAYKE,
HAYliHblX HCCnEAOBAHHSlX,
KAAPAX H YYPE>KAEHMSIX

II
§ 1. OnpeAeneHMe M OCHOBHble
oco6eHHocTH HayKM
Hay K a - 3TO HerrpepbIBHo pa3BHBalOw.aHC51

CHCTeMa3HaHHH 06 06beKTHBHblX 3aKoaax rrpHP0)l.bl, 06w.ecTBa H MbIIll-
JIeHIIH, KOTOpa51C03)l.aeTC51H rrpeBpaw.aeTc5I B HerrOCpe)l.CTBeHHylOrrpaK-
THtIecKylO CHJIy 06I1\eCTBa B pe3YJIbTaTe CrreUllaJIbHOH )l.e5lTeJIbHOCTll
JIlO)l.en II ylJpeM)l.eHHH.

AHaJIH3 HayKll KaK 06w.eCTI?,eHHOnc¢epbl rr03HaHH5I )l.aH B Tpy)l.aX
K. MapKCl'l, <P. 3HreJIbCa, B. 11. J1eHHHa. B HHX H3JIOlKeH MHorocTopoH'
HIrH rro)l.XO)l.K rrOHHTlllO ¢YUKUllH HayKH. HayKy MOMHOpaccMarpHBaTb
KaK crreUll¢HlJecKYlO ¢oPfVIy o6w.ecTBeHHoro C03HaHllH, OCHOByKOTOpOH
COCTaBJIHeTCHCTeMa 3Hl:lImH; rrpOl\eCC rr03HaHllH 3aKoHoMepHocTeH
o6beKTllBHoro Mlipa II rrpbuecc rrpOli3BO)l.CTBa3HaHliH li llX liCrrOJIb30-
BaHlieB rrpaKTliKe KaK orrpe)l.eJIeHHblH Bli)l. 06w.ecTBeHHoro pa3)l.eJIeHllH

I Tpy)l.a.
j O)l.Ha 113 rJIaBHblx¢YHKUHH HayKll li ee ueJIeH - rr03HaHI1e 06beK-
.. TllBHoro MHpa. HayKa C03)l.aH3 )l.JIH HerrOCpe)l.CTBeHHoroBbIHBJIeHH51cy-

w.eCTBeHHbIXCTOpOHBcex HBJIeHHH rrpllpO)l.bl, 06w.ecTBa H MbIIIlJIeHHH.
HayKa, tOBOPliJI B. 11. J1eHliH, « ... BO Bcex 06JIaCTHX 3HaHliH nOKa3bI-
BaeTHaM rrpOHBJIeHlie OCHOBHblX3aKOHOBB KaMyw.eMCH xaoce 51BJIeHliH»l.

HapH)l.y C 3TliM yCKopeHHe rrporpecca 06w.ecTBa B .3HaLJ:HTeJIbHOH
Mepe 3aBliCllT OT pa3BHTHH HayI<H. COBpeMeHHaH HayKa HBJIHeTCH)l.BH-
raTeJIeM HaylJHO-TeXHlilJeCKOrO rrporpecca. OHa orrp,e)l.eJIHeTero KOHTy-
pbI li TeMrrbl pa3BllTliH. BHe)l.peHlie HayKli B rrpOH3BO)l.CTBOBblpaMaerCH
B pOCTe rrp01l3BO)l.flTeJIbHOCTll Tpy)l.a, C03)l.aHflll HOBbIX MaIllflH fI, MaTe-
pflaJIOB, yJIylJIIIeHfIfI 3KCrrJIyaTaUfloHHbIX rrOKa3aTeJIeH, Ha)l.eMHOCTfI
fI )l.OJIrOBelJHOCTfIrrpO)l.yKUflll, CHflMeHflfI. ee ce6eCTOflMOCTfI.

.. COBpeMeHHaH HayKa HMeeT pH)l. xapaKTepHbIX oc06eHHOCTeH. Ope)K:
, )l.e Bcero 3TO 6YPHoe JIaBHH<;:J06pa3Hoepa3BIITHe. I1cTopHH HHKOr)l.a He! 3HaJIa > erue TaKI1X TeMrrOB pa3BHTHH HayKli. TOJIbKO 3a rrOCJIe)l.-

lUre 30 JIeT rrOJIylJeHO cne)l.eHllH rrpHMepHo 75 % OT 06beMa 3HaHHH,
HaKOrrJIeHHbIX lJeJIOBelJeCTBOM3a BCIO ero llCTOpHlO.

KOJIHlJeCTBOHaYlJHhIX 3HaHHH 0 llpllpO)l.e, 06ruecTBe H MhlIllJIeHHH
Bce BpeM5I B03pacTaeT. OPll 3TOM,KaK YI<33aJI <D. 3HreJIbC, KOJIHlJeCTBO
BHOBh )l.06hIBaeMblx 3HaHHHrrpHMo rrporropUHOHaJIhHO yMe H3BeCTHhIM.
AHaJIH3 rrOKa3bIBaeT, lJTOOCH013HblexapaKTepHCTHKH HaylJHOH )l.eHTeJIh-
HOCTH3a rrOCJIe)l.HHe250 JIeTB03pacTaIOT rro 3KcrroHeHUHaJIbHoMY 3a-
KOHy. lIepe3 KaM)l.ble 10-15 JIeT Bce rrOKa3aTeJIH y)l.BaHBalOTCH.003TO-
My ClJHTaIOT, lJTO OCHOBHhlM..3aKOHOM aHaJIH3a HayKH HBJIHeTCH3Kcrro·
HeHUHaJIhHblH (pHC. 1.1).

MHorHe HayKoBe)l.hI rrOJIaralOT, lJTO 3KCfIOHeHUUaJIbHblH 3aKOH
pa3BHTHH HayKH co BpeMeHeM )l.OJI)J(eH113MeHHTbCH.TeMrrbl rrpllBJIeqe-
HHH pecypcoB (JIlO)l.fI, aCCHrHO-
BaHHH H T. rr.) 6y)l.yT 3aMe)l.JIH-
TbCH H rrO)l.tIHHHTbC5IKpUBOH 2
(pHC. 1.1). O)l.HaKO IIHTeHCIIB-

.HOCThllCrrOJIb30BaHIIH pecypcoB
6y)].eT B03pacTaTb. D03TOMY
o6beM HayqHOH rrpO)l.yKIjIIII, rro-
JIyqeHIIe HOBOH llHCpopMaUIIII,
fIO-Bll)].IIMOMy, 6y)l.eT rrpH6JIll-
MaTbCH K 3KcrrOHeHllIIaJIbHOMY
3aKoHy.

J1aBIHlO06pa3HocTb pa3Bl1-
TIU! HayKH 3aKJIlOlJaeTCHII B Cll-
CTeMaTIIlJeCKOM C03)l.aHlll1 HO-
BWX ee BH)l.OB, HarrpaBJIeHllH,
fIp06JIeM. B03HHKaeT )l.epeBO HayKH. KaM)l.oe HOBoe HarrpaBJIemre
(BeTBb) pOM)l.aeT HOBbIe rrp06JIeMbI. Pa3BeTBJIeHHe HayKl1 BO MHorHX
CJIYlJaHX conpOBOM)l.aeTC5I CJIl1HHl1eM OT)l.eJIbHWXee BeTBeH. POM)].a-
lOTC5I rrOrpaHHlJHble HayKl1 Ha CTbIKe )l.ByX, Tpex 1166JIee. TaK, B fIO-
CJIe)l.Hee BpeM5I B03Hl1KJIII HOBhle HayKl1 - MaTeMaTl1lJeCKa51 KII6ep-
HeTl1Ka, Bblql1CJIl1TeJIbHa51TeXHIIKa; KpHOreHHa51 TeXHHKa, ¢H3HKO-
XHMHlJeCKa51 MexaHHKa, 6110¢H3HKa, 6HoreOXIIMI1H, MaTeMaTHlJeCKaH
3KOHOMHKa, KBaJIllMeTpHH H )l.p. ".

BaMHaH oc06eHHOCTb HayKH - ee peHTa6eJIbHOCTh. CTaB Herro-
cpe)l.CTBeHHOrrpoH3Bo)].l1TeJIbHorl Cl1JIOH,6a30fl TeXHHqeCKOrO rrporpec-
ca, HayKa HBJIHeTCHcaMOH 3(p¢eKTHBHoH OTpaCJIbIO, o6eCrreQHBalOw.etl
6JIaro)].apH BHe)l.peHHlO 3aKOHQeHHhlX pa3pa60ToK HaH60JIbIllHH 3KOHO-
Ml1QeCKHH3¢¢eKT. HecMoTpH Ha orpoMHble KarrHTaJIOBJIOMeHHHB Hee
(15-25 MJIp)l.. p. B ro)].), OHa 06eCrrelJHBaeT rO)].OBoH3KOHOMl1lJeCK11l1
s<p¢eKT B )].eCHTKH MHJIJIHap)l.OB py6JIeH.

B nacToHw.ee BpeMH Ha6JIlO)l.aeTCHl1HTeHCIIBHoeBHe)l.peHl1e HaYQHblX
)l.OCTHMeHl1ll B rrpOH3BO)l.CTBO.Ba.llmeHillaH 3a)].alJa HaYQHblX opraHH3a-
11l1H- CHCTeMaTHlJeCKOeBHe)l.peHHe 3aKOHlJeHHbIX paspa60TOK B rrpaK-
THtIecKylO )].eHTeJIbHOCTb.LLJIH 3Toro pa3pa6aTbIBaIOTCH ueJIeBble KOM,
rrJIeKCHblenporpaMMbl BO Bcex OTpaCJI5IX HapO)].Horo X03HHCTBa, 06b-
eIJ,HHHIOw.He HCCJIe)].OBaTeJIhCKlieHHCTl1TYTbI, By3bI, KOHCTpyKTopcKHe
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6IOPO, 3aBO,IJ;bI, CTpOIITeJIbHbIe npe,IJ;npII51TlUI B HayqHO-npOII3BO,IJ;CTBeH-
Hble KOMnJIeKCbI. B HayqHO-npOII3BO,IJ;CTBeHHbIX 06be,IJ;HHeHII5IX B03HHK-.!!:
HOBeHIIe HOBbIX HayqHbDC II,IJ;eHOnpe,IJ;eJI51eTC5IaKTyaJIbI-IOH nOTpe6HOCTbI<J."
npOll3BO,IJ;CTBa, a 3aKOH,qeHHbIe HayqHbIe pa3pa6oTKII CTaHOB5ITC516a30·'
KopeHHOH MO,IJ;IIepIIKaUIIII npOII3BO,IJ;CTBeHHbIX npoueCCOB, npIIBO,IJ;5IlUeH
K C03,IJ;aHIIIO npIIHUIInIIaJIbHO HOBbIX KOHCTpyKTIIBHbIX peIIIeHm'I II Tex)'
HOJIOrIIH, nOBblIIIemuo 3epepeKTIIBHOCTII II KaqeCTBa BbIIIycKaeMoH npo-
,IJ;YKUllii. "

COBpeMeHHa5I HayKa npeBpalUaeTC5I B CJIOiKHbIH II HenpepbIBHO pac-
TYlUIIH COUIIaJIbHbIH opraHII3M, B HaII60JIee nO,IJ;BlliKHylO npaKTIIqecKylO
(npOII3BO,IJ;IITeJIbHYIO) CIIJIy 06lUeCTBa. Pa3BllTIIe HayKll - llCXO,IJ;HbIH
nyHKT ,IJ;JI5IpeBOJIIOUllOHIIpOBaHll5I npaKTllKII, C03,IJ;aHll5I HOBbIX OTpaCJIeH
npOll3BO,IJ;CTBa II COBepIIIeHCTBOBaHII5I 06lUeCTBeHHbIX OTHOIIIeHllH.·,

HayKa CTaHOBllTC5I npOll3BO,IJ;IITeJIbHOH CIIJIOH 06lUeCTBa, qTO npo-
5lBJI5IeTC5I B rJIy60KllX II3MeHeHll5IX BO B3allMOOTHOllIeHll5IX HayKII
II npOII3BO,IJ;CTBa.

Bo- nepBbIX, MHOrIIe HOBbIe Bll,IJ;bInpOII3BO,IJ;CTBa II TeXHOJIOrIIqeCKIIe
npoueCCbI nepBOHaqaJIbHO 3apmK,IJ;aIOTC5I B He,IJ;pax HayKll, HayqHO-
llCCJIe,IJ;OBaTeJIbCKllX IIHcTllTyTax. Pa3BIITlle aTOMHpH 3Heprllll, XIIMIIqe-
CKOH TeXHOJIOrllII, nOJIyqeHlle CBepXTBep,IJ;bIX MaTepllaJIOB~-BCe 3TO nOk
TBepiK,IJ;aeT CKa3aHHoe.

BO-BTOPbIX, COKpalUaIOTC51 CpOKll MeiK,IJ;yHayqHbIM OTKpbITlleM II ero
BHe,IJ;peHlleM B npOll3BO,IJ;CTBO, a paHbIIIe ,IJ;JI5I3Toro nYMHbI 6bIJIII ,IJ;eCHTII-
JIeTII5I. HanpIIMep, OT OTKpbITll5I JIa3epa ,IJ;Oero npIIMeHeHII51, npOIIIJIO
Bcero HeCKOJIbKO JIeT. 3TO iKe MOiKHO CKa3aTb 06 aTOMHOH ::meprIIII,
nOJIynpOBO,IJ;HIIKaX II ,IJ;p.

B-TpeTbIIx, B caMOM npOII3BO,IJ;CTBe ycneIIIHo pa3BIIBaIOTC51 HayqHble
IICCJIe,IJ;OB3HII5I, paCTeT ceTb HayqHbIX yqpeiKAeHIIH B npOMbIIlIJIeHHOCTII
II CeJIbCKOM X035IHCTBe. Pa3BIIBaeTC5I TBOpqeCKOe CO,IJ;pyiKecTBo yqeHbIX
C IIHiKeHepaMII ,II pa60qIIMII. DpeAnpII5ITII5I nepepaCTalOT B HayqHO-IIPO-
MbIIIIJIeHHble KOMnJIeKCbI, BKJIlOqalOll~IIe B CBOIO TeXHOJIOrlllO (Hap51AY
C KOHcTpyIIpoBaHIIeM II npoII3BoAcTBOM IIPOAyKUIIII) TaKiKe II HayqHble'
pa3pa60TKII. Tenepb B COCTaB «COBoKyIIHoro pa60THIIK3» HayqHO-IIPO-
II3BO,IJ;CTBeHHblx 06be,IJ;IIHeHIIH BXO,IJ;5ITHe TOJIbKO llHiKeHepHO-TeXHIIqe-
CKIIe pa60THIIKII II pa60qIIe, HO II yqeHble - COTPYAHIIKll HayqHO-II~-
~JIe,IJ;OBaTeJIbCKllX yqpeiKAeHIIH.

B-qeTBepTbIX, pe3KO nO,IJ;H51JIC5InpoepeCCIIOHaJIbHbIH ypoBeHb pa60-
qIIX, llHiKeHepHO-TeXHIIqeCKllX pa60THIIKOB,qto n03BOJI5IeT llM IlIIIpOKO
llCIIOJIb30BaTb HayqHble 3HaHII5I B npouecce npOII3BOACTB3. MaCCOBoe
,IJ;BlliKeHIIe ll306peTaTeJI,eH II paUllOHaJIll3aTOpOB - BaMHa51 epopMa
C6JIIIiKeHII5I HayKII C npOll3BO,IJ;CTBOM.

KOMMYHIICTllqeCKa5I napTII51 COBeTCKoro COI03a BceMepHO cnoc06-
cTByeT ,IJ;aJIbHeHllleMY, 60JIee llHTeHcIIBuoMy pa3BIITIIIO Bcex nporpec-
CIIBUbIX npoueCCOB, n03BOJI5IlOlUIIX OpraHIIqeCKII COe,IJ;IIH5ITbAOCTIIiKeHII5I
HayqUO-TeXHIIqeCKOr1 peBOJIIOUIIII C IIpeIIMYlUeCTBaMII COUIIaJIHCTHqeCKOH'
CIICTeMbI X035IHCTBa, 06be,IJ;IUl5ITb HayKy C npOH3BO,IJ;CTBOM.

He BC51KOe 3HaHIIe MOiKHO paGCMaTpIIBaTb KaK
HayqHoe. HeJIb3H npII3HaTb uayqHbIMHTe 3HaHII5I, KOTopble nOJIyqaeT
qeJIOBeK JIIIIIIb Ha OCHOBe npOCToro Ha6JIIO,IJ;eHII5I. 3TII 3HaUIIH IIrpalOT
B iKH3HII JIIOAeH BaiKHYIO pOJIb, UO ariII He paCKpbIBalOT GYlUUOCTII 5IBJIe-
IlIiH, B3aIIMOCB5I3II MeiK,IJ;y HIIMH, KOTopaH n03BOJIIIJIa 6bI 06bHCHIITb,
nOqeMY AaHHoe 5IBJIeHHe npoTeKaeT TaK IIJIII IIHaqe, II npe,IJ;CKa3aTb
,lJ,aJIbHeHIIIeeero pa3BHTIIC.

HayqHble 311aHIUI npIIHUIIIIHaJIbHO OTJIHqalOTCH OT CJIenOH BepbI, OT
6ecnpeKOCJIOBIIOrO npH3HaHIIH HCTHHHbIM TOro IIJIH HHoro nOJIOiKeHIIH,
fle3 KHKOrO-JIH60 JIOrHqeCKOrO ero 060cHOBaHII51 H npaKTIIqeCKOH npo-
BepKII. '
PacKpbIBaH 3aKoHoMepHble CBH3H AeHCTBHTeJIbHOCTIl, ~aYKa BblpaiKa-
eT IlX B a6cTpaKTHbIx nOHHTII5IX H cxeMax, cTporo eH cooTBeTcTBy-
IOlUHX. DOKa 3aKOHbI He OTKpbITbI, qeJIOBeK MOiKeT JIIIIIIb onIICbIBaTb
5IBJIeHHH, c06HpaTb, CIICTeMaTII3IIpOBaTb epaKTbI, HO OH HIIqerO He
MOiKeT 06b5ICHIITb II npe,IJ;CKa3aTb.

Pa3BIITIIe HayKII II,IJ;eT OT c60pa epaKToB; IIX H3yqeHIIH II cIIcTe:
MaTII3aUIIIl, 0606lUeHIIH II paCKpbITII5I OT,IJ;eJIbHbIX 3aKoHoMepHocTeII
K cBH3aHHo(l, JIOrIIqeCKII CTpOHIWH CIICTeMe HayqHbIX 3HaHIIH, KOTOpa5I
n03BOJI5IeT 06b5ICHIITb YiKe II3BeCTHble epaKTbI H npe,lJ,CKa3aTb HOBbIe.

DYTb n03HaHII51 onpeAeJI5IeTC5I 3HaMeHIIToH JIeHIIHCKoH epOpMyJIOH: OT
iKIIBoro c03epuaHIIH K a6CTpaKTHoMy MbIIIIJIeHIIIO II OT Hero K npaKTHKe.

Dpouecc n03HaHII5I BKJIlOqaeT HaKOnJIeHIIe epaKToB. Be3 CIICTeMaTII-
3aUIIII II 0606lUeHII5I, 6e3 JIOmqeCKOrO OCMbICJIIIBaHIIH ep a K T 0 B He
MOiKeT CYlUeCTBOBaTb HIIKaKaH HayKa. Ho XOTH epaKTbI, KaK rOBOpliJI
l1. D. DaBJIOB,- 3TOB03AYX yqeHOrO, caMII no ce6e OHII elUe He HayKa.
<PaKTbI CTaHOB5ITCH COCTaBHOH qaCTblO HayqHbIX 3HaHIIH, eCJIIIOHII ,Bbl'
cTynalOT B CIICTeMaTII3IIpOBaHHOM, 0606rueHHoM BII,IJ;e. •

<PaKTbI CIICTeMaTII3IIpYlOT II 0606rualOT C nOMorubK? npocTeIIIlIIIX
a6CTpaKUIIH - II 0 H 5I T II H (0 II peA e JI e H II II), HBJIHlOlUIIXC51
BaiKHbIMII CTpyKTypHbIMII 3JIeMeHTaMII HayKII. HaIl60JIee IlIIIpoKIIe no-
IIHTlHI IHl3bIBalOT KaT e r 0 p II 5I M II. 3TO caMble 06lUIIe a6CTpaKUIIII.
K K3TerOpll5IM OTIIOCHTCHepIIJIOcoepCKIIe nOHHTII5I 0 epopMe II CO,IJ;epiKaHIIII
5lBJIeliIIi1, B rrOJIIIT3KOUOMIlII - 3TO TOBap, CTOIIMOCTb II T. ,IJ;.

BmKHa51 epopMa 3uariIIi1 ._- rr p II HUll n bI (n 0 C T yJI a T bI),
a K ClIO M bI. Doll, ,npIIHUIInaMII nOHIIMalOT IICXO,IJ;Hble IIOJIOiKeHIUI Ka-
KOH-JIII60 OTpaCJIII HayKII. OHII HBJIHIOTC5IHaqaJIbHOH epOpMOH CIICTeMa-
TII3aUIUI 3HaHIIH (aKcIIoMbI EBKJIII,IJ;OBOH reOMeTp IIII , nocTyJIaT Bopa
B KBaHToBoH MexaHIIKe II T. A.).

BaiKHeHIIIIIM COCTaBHbIM 3BeHOM B CIICTeMC HayqHbIX 3HaHIIH HBJI51-
10TC5I HayqHble 3aKOHbI, oTpaiKalOlUIIe Han60JIee cyruecTBeHHble, yCTOH'
IIIlBbIe, nOBTOp5IlOruIIeCH 06beKTIIBHble BHyTpeHHIIe CB5I3II B npnpO,IJ;e,
o6lUeCTBe II MbIIIIJIeHIIII. 06blqHO 3aKOHbI BblcTynaIOT B epopMe onpe,IJ;e-
JIeHHOrO COOTHOllleHIIH nOHHTIIH,KaTeropIIH.

HaII60JIee BbICOKOH epOpMOH 0600lUeHII5I II cIICTeMaTH3aUllii 3HaHIIH
HBJIHeTCH T e 0 p II H. Do,lJ, TeoplleH nOHllMaIOT yqeHlle 060606rueHHoM
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onbITe, npaKTI1Ke, qJOpMyJIl1pyroIll,ee HaYIIHbIe npl1HUHnbI 11MeTO,lJ,bI, KO-)

TOpbIe n03BOJI5IIOT 0606ruHTb, n03HaTb cyrueCTBYlOll~11e npOueCCbI 115IBJIe-;

H11fl, npOaHaJI11311pOBaTb ,lJ,eikTB11e Ha HHX pa3HbIX epaKTOpOB 11 npe,lJ,JIO-Cj:;

:m:11Tb peKOMeH,lJ,aUHlI no HCrrOJIb30BaH111O 11XB npaKTl1lJeCKOH ,lJ,eflTeJIb.\
HOCTH mO,lJ,eH.

Kor,lJ,a YlJeHbIe He pacnOJIararoT ,lJ,OCTaTOlJHbIM epaKT11lJeCK11M MaTepIIa-;;

JIOM, TO B I\:alJeCTBe Cpe,lJ,CTBa ,lJ,OCT11MeH11fl HaYlJHbIX pe3YJIbTaTOB OHIIC

11CrrOJIb3yroT r 11 nOT e 3 bI -- HaylJHO 060CHOBaHHbIe rrpe,lJ,nOJIo:m:eHifH,

B.b!L\B11raeMbIe L\JIfl OO'bHCHeH11fl KaKOrO-JI1160 rrpouecca, KOTopbIe nOCJIe

npOBepK11 MoryT OKa3aTbCH 11CT11HHbIM11 11JI11JIO:m:HbIM11. f11nOTe33 Bbl-

cTyrraeT lJaCTO KaK rrepBOHalJaJIbHaH epOPMYJI11pOBKa, lJepHOBOH BapHaHT

OTKphlBaeMbIX 3aKOHoB. OTMelJaH Ba)l{Hyro POJIb rHnOTe3 B pa3BHT11H,

HayK, <P. 3HreJIbC rrOL\lJepKHBaJI, lJTO r11rrOTe3bI HBJIHroTCHepOpMOH pa3-

B11THH eCTeCTB03HaHH5I. DOJIbIIl11HCTBO HaYlJHbIX 33KOHOB 11TeOp11H 6hIJIO

CepOpMyJIHpOBaHO Ha OCHOBe paHee BbICKa3aHHbIX mnOTe3.

<POpMOH ocyrueCTBJIeH11H 11 pa3BHTHH HaYI\:11 HBJIHeTCH £I a y lJ £I 0 e

11 C C JI e ,lJ,0 B 3 H 11 e, T. e. 113YlJeHHe HBJIeH11H11 npoueCCOB, aHaJIH3

BJIHHH11H Ha HHX pa3JI11lJHbIX epaKTopOB, a TaK)Ke H3YlJeHHe B3aHMOL\eH-

CTB11fl Me)K,lJ,y flBJIeHHHM11 C ueJIblO nOJIYlJ11Tb y6e,lJ,HTeJIbHO ,lJ,OKa3aHHble

11 rrOJIe3HhIe ,lJ,JIH HayK11 11 npaKT11KIl peIIleH11H C MaKC11MaJIbHbIM 9epepeK-

TOM. HaylJHOe 11CCJIeL\OBaH11e 11MeeT 0 6 'b e K T, n p e ,lJ,MeT, H3

n03HaHIIe KOToporo OHO HanpaBJIeHO. 06'beKTOM (npe,lJ,MeTOM) 11CCJIe,lJ,O-

BaH11H MO)KeT 6bITb npeL\MeT MaTep11aJIbHOrO Mupa (Hanp11Mep, aBTOMO-

6HJIbHaH ,lJ,opora), HBJIeH11e (Hanp11Mep, TenJIOMaCCOOOMeHHbIe npoueCChl

B ,lJ,opore), CBOHCTBa (Harrp11Mep, pOBHOCTb, pa60Tocrroc06HOCTb ,lJ,OporH),
a TaK)Ke CBH3b Me:m:,lJ,y HBJIeH11HMH H CBOHCTB3MH.

LL e JI b Hay lJ H 0 rOIl C C JI e ,ll. 0 B a H 11 51 .,- onpeL\eJIeH11e

KOHKpeTHoro 06'beKTa HBceCTopOImee,,lJ,OCTOBeplIoe 113YlJeH11e ero CTpyK-

TYP.bI, xapaKTep11CT11K, CBH3eH Ha OCHOBe pa3pa6oTaHHbIX B fIaYK~ np11H-

UHrrOB 11 MeTO,ll.OB n03HaH11H, a TaK)Ke nOJIYlJeH11e nOJIe3HbIX ,lJ,JIH ,ll.eH-

TeJIbHOCTH lJeJIOBeKa pe3yJIbTaTOB, BHe,ll.peHHe B np0113BO,ll.CTBO 11 nOJIy-
lJeHHe 3epepeKTa.

MaTepHaJI11CT11lJeCKHH np11HUHn HayK11 06yCJIOBJI11BaeT ee npe,ll.MeT-

3aKOHhI np11pO,lJ,bI, 06ruecTBa 11 MbIIIlJIeH11fI. LL e JI b Hay K II - no-

3HaHHe 3aKOHOB pa3BHT11H np11po,lJ,bI 1106ruecTBa H B03,lJ,eHCTBHe Ha np11-

pO,ll.y Ha OCHOBe 11CnOJIb30BaHHH 3HaHHH_L\JIH nOJIylJeH11H nOJIe3HbIX 06-

Ill,eCTBy pe3YJIbTaToB. HayKa BKJIlOlJaeT B ce6H TaK:m:e MeTO,ll.bl HCC,1Je-
,lJ,OBafIHH. .

n 0 ,lJ, MeT 0 ,lJ,0 M rrOH11M310T cnoco6 TeOpeT11lJeCKOrO 11CCJIe,ll.O-

BaHHH 11JI11npaKT11lJeCKOfO ocyruecTBJIeHHH KaKOrO-JIH60 HBJIeHH5:l 11JIII

npouecca. MeTo,ll. - 9TO IIHcTpyMeHT ,ll.JISl peIIleHHH fJIaBHOH 3a,ll.alJH

HayK11 - OTKpbITHH OO'beKTHBHbIX 3aKOHOB L\eHcTBHTeJIbHOcTII. MeTo,lJ,

onpe,lJ,eJIHeT He06xo,lJ,HMOCTb H MeCTO np11MeHeHH5:l HHL\YKU1111 H ,lJ,e,ll.yKUH11, ,

aHaJIII3a H C11HTe3a, cpaBHeH115:l TeOpeT11lJeCKHX 119KcrrepHMeHTaJIbHblX
HCCJIeL\OBaHHH.

H a H 6 0 JI e e 0 6 IIJ; 11 M MeT O,ll. 0 M HCCJIe,lJ,OBaH11SlHBJIHeTCH

MeTO,lJ, MaTepHaJI11CT11lJeCKOH ,ll.HaJIeKT11K11. YlJeHbIH JII060H OTpaCJI11 Ha·

YK11 ,ll.OJI)KeH XOpOillO BJIa,ll.eTb 3aKOHaMH MapKC11CTCKO-JIeHHHCKOH epHJIO-

COepllI1.· Hal1p11Mep, HCCJ!e,ll.yH npouecc' TBepL\eH115J ueMeHTOB, He06x~,'

)1,HMO YlJI1TblB3Tb npOTHBOpelJHBOCTb (60pb6y npOT11BOnOJIo:m:HOCTen)

npoueCCOB, npOTeKalOllJ,11X npH TBepL\eHrII1. C O,II.HOH CTOpOHbI, B 9TOM

CJIylJae npOHCXO,ll.HT CTpyKTypo06pa30BaI-II1e, 06yCJIOBJIeHHOenOHBJIe-

IIl1eM HOBbIX KOHT3KTOB B CTpyKType ueMeHTHoro KaMHH B pe3YJIhTaTe

npoueCCOB rH,ll.paTaUI1I1, rH,ll.pOJI113a H 06pa30BaHl!H Kp11CTaJIJIOB B03H11-

KalOruHX HOBblX MHHepaJIOB. C ,ll.pyroH - HMeeT MeCTO ,ll.eCTpyKUHfl

B TBep,lJ,eIOrueM ueMeHTHOM KaMHe, T. e. pa3pYIIleHHe KOHTaKTOB BCJIe,ll.-

CTBHe rrpOTeKaHHH B 6eTOHe TeIIJIOMaCCo06MeHHblX npoueCCOB. 3TO B~OJI-

He COrJI3cyeTcH C 3aKOHOM e,ll.11HCTBa H6opb6bl npOTlIBOrrOJIO)KHOCTeH.

B H3cTOHruee BpeMH Bce lJarue HCnOJIb3yeTcH B KalJeCTBe 06IIlero

MaTeMaTlIlJeCK11H MeTO,ll. HCCJIe,ll.OBaHHfl, T. e. MeTO,ll. KOJIl1lJeCTBeHIlOrO

113YlJeH11H HBJIeH11H 11 rrpOUeCCOB. 3TO 06yCJIOBJIefl0 6YPHbIM P33B11TlIeM

K116epHeT11K11, BbllJnCJI11TeJIbHOH MaTeMaTHK11 11 3BM. HayKa L\OCT11fJIa

TaKoro paCUBeTa, KOr,ll.a KalJeCTBeHHble MeTO,lJ,bI lICCJIeL\OB3HlIH B 06JI3CTli

eCTeCTB03HaH11H Bce 60JIbille 1160JIbille 3aMeHHIOT KOJI11lJeCTBeHHbIM11 113-

YlJeH11HM11 HBJIeI-IHH, KOTopble npe,ll.CT3BJIHrDT C060H 60JIee BblCOKYIO CTy-

rreHI> llaylJl-rOrO I1CCJIeJI.OBaH11H. KpoMe Toro, TOlJHble l1H:m:eHepHble pac-

lJeTbl 6a311pyroTcSl TOJIbKO Ha HaYlJHbIX 3HaH11HX, rrOJIyqeHHbIX B MaTe-

MaT11lJeCKOH epopMe 11 n03BOJIHlOru11X npI1 paClJeTe 11Me;:b lJ11CJIeHHOe

Bblpa:m:eH11e L\JIH Tex 11JI1111HbIX 11H:m:eHepHbIX KOHCTpyKUlI11 11JI11TeXI-IO-

JIOrHlJeCK11X npoueCCOB.

JIro6a5I HayQHaH TeOp115:l, 06'bHCH5:lH xapaKTep Tex 11JI1111HbIX npo-

neCCOB JI.eHCTB11TeJIbHOCT11, BCer,lJ,a CBH3aHa C onpe,lJ,eJIeHHbIM lJ a C T-

II bI M MeT 0 ,lJ,0 M I1CCJIeJI.OBaHl1H .On11pa5ICb Ha06Ill,11e11 lJaCTHble

MeTQ,lJ,bI 11CCJIeJI.OBaH115I, YlJeHbIll rrOJIylJaeT OTBeT Ha TO, C qero Ha,lJ,O

lIalJUHaTb 11CCJIe,lJ,OBaH11H, KaK OTHOC11TbCH' K epaKT3M, KaR 0606ruaTb,

KaK11M nyTeM 11,lJ,T11K BbIBO,lJ,aM. -

BbIllOJIHeH11e HaylJHOrO l1CCJIe)1,OBaH11H Hepa3pbIBHO CBH3aHO C ero

MeT 0 ,lJ,0 JI 0 rIle H, T. e. C lICXO,lJ,HbIMU PYKOBO,lJ,5:lru11MI1 np11HU11-

n aM11erO pa3B11T11H. 13 KOHelJHOM ClJeTe MeTO,lJ,OJIOrHH - 3TO cOBoKyn-

HOCTh MeTO,lJ,OB, crroc060B, npHeMOB, 11X onpe,lJ,eJIeHHaH nOCJIeL\OBaTeJIb-

HOCTh, cxeMa, np11HHT3H rrp11 pa3pa60TKe 'aaylJHOrO I1CCJIe,lJ,OBaHI1H.

MeTO)~OJIOrHH I-layK11 Mo:m:eT 6bITb 06Ill,eli I1lJaCTHoH. 06ru3H MeTO,lJ,O-

JIOrHfI - 9TO IIp11lI1rHnbI MaTep11aJI11CT11lJeCKOH ,lJ,11aJIeKT11Kl1, MapKCHCT-

CKO-JIeH11I-ICKaSl TeopHH n03I-laHHH, I1CCJIe,lJ,YIOIll,aH 3aKOHbl pa3BHT11H

HaylJHOrO 3H3H11H B 11,eJIOM. Jlro60e H3YlJHOe 11CCJIe,lJ,OBaH11e ,lJ,OJI)KHO

YlJ11TblBaTb Tpe60BaH11H o6rueii MeTOJI.OJIOr1111. qacTHaH MeTO,ll.OJIOr115I

OCHOBbIBaeTCH Ha 3aKOHax OT,lJ,eJIbHbIX HayK, oco6eHHOCTHX n03HaH11H

OTJI.eJIbHbIX 5IBJIeHI1H. OHa 06yCJIOBJIeHa 11 CBH3aH3 C rrp11HU11naM11

H 33KOHaM11 KOHKpeTHbIX HayK, C lJaCTHbIM11 MeToJI.aM11 11CCJIeL\OBa-
HiISl.

., Ba:m:I-IylO POJII;> B HaytIHOM 11CCJIe,lJ,OBaHH1111rparoT rr03HaBaTeJIbHble

a a,ll.alJ 11, B03H11KalOruue rrpli peIIleHI1I1 HaYlJHbIX np06JIeM. HaI160JIhIIl11H

UHTepec npeJI.CTaBJIHIOT 9Mrr11pUlJeCK11e 11 TeOpeT11lJe.CKI1e 3a,lJ,alJ11.

3 M n 11 p H lJ e C K 11 e 3 a ,lJ,a lJ 11 HarrpaBJIeHbI Ha BbIHBJIeHlIe,

TOlJHOe OrrHCaH11e II TlJJ,aTeJIbHOe 113YQeH11e pa3JI11lJHbIX epaKTopOB 113Y-

qaeMblX HBJIeHI1H 1I rtpoueCCOB. B HaYlJHbIX I1CCJIeAOBaH115IX OHli
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pellIaIOTCSl pa3JlIpIHbIMH MeTOAaMH n03HaHHSl -" HaOJIIOAeHHeM H 3KC·
nep HMeHTOM.'
, Ha61l100efiUe - .9TOMeTO)1n03HaHHH, npH KOTOpOMOo-be.KTH3ytIaIOT,'

6e3 BMellIaTeJIbCTBa B HerO; qJHKCHPYIOT, H3MepHIOT JIIJlUb cBoikTBa'
OO'beKTa, xapaKTep ero IJ3MeHeHHH. HanpIJMep, HaOJIIOAeI-IIJe3a ocaA-
KOll 3AaHIJ'H, CnOJI3aHHeM HaCbIllH Ha Kocoropax HAp.'

8KcnepUMeHm,- .9TOHaIJ60JIee 06m.IJlJ .9MnIJpIJtIeCKHH MeTOAn03Ha-{
HHH" B KOTOpOM npOH3BOAHT He TOJIbKO HaOJIIOAeHHHH H3MepeHIJH, HO
H OCYIlJ,eCTBJIHIOTnepeCTaHoBKy, IJ3MeHeHHe OO'beRTa HCCJIeAOBaHIJSl'
H T. )1. B .9TOMMeTOAe MOlliHO BbIHBHTb BJIHHHIJe OAHoro ¢aKTopa Ha'
)1pyroH. 3Mn1fpHLJeCKIJe MeTOAbI n03HaHIJ.H IJrpaIOT OOJIblUYIO POJIb
B HayLJHOM HCCJIe)10BaHHIJ.OHH He TOJIbKOHBJIHIOTCHOCHOBOHAJIH nOA-
KpenJI eHHH TeOpeTIJLJeCKHXnpe)1nOCbIJIOK, HO LJaCTQCOCTaBJIHIOTnpeA-
MeT HOBoro OTKpNTIJH, HayLJHOrO HCCJIeAOBaHIJH.

T e 0 peT H LJe C K H e 3 a )1 a LJIJ HanpaBJIeHbI Ha H3yLJeHHe
H BbIHBJIeI-IIJe npHLJHH, CBH3eH, 3aBHCIJMOCTeH, n03BOJIHIOm.IJX yCTaHo-
BHTb rrOBe)1eHIJe 06beKTa, orrpeAeJIIJTb H IJ3YLJIJTbero CTpyKTypy, xa-
paKTeprrcTHKy Ha OCHOBepa3pa60TaHHbIX B HayKe npHHUHnOB H MeTO-
,ll,OBn03HaHHH. B pe3YJIbTaTe nOJIyLJeHHbIX 3HaHHH ¢OPMYJIIJPYIOT 3a·
KOHbI, pa3paoaTbIBaIOT TeOpIJIO, rrpOBepHIOT ¢aKTbI H ,ll,p. TeOpeTIJLJe-
CKHe n03HaBaTeJIbHbIe 3a)1aLJIJ¢OPMYJIHPYIOT TaKHM 06pa30M, tIT06bI HX
MOlliHO ObIJIO npOBepIJTb 3MnIJpHLJeCKIJ.

B pellIeHIJIJ .9MIIIJpIJLJeCKHx H oc060 TeOpeTHLJeCKHX 3aAaLJHayLJHOrO
IJCCJIeAOBaHHHBalliHaH POJIb npIJHaAJIelliHT JIOrIJLJeCKoMy MeTO,ll,y no-
3HaHIJH, n03BOJIHIOIlJ,eMYHa OCHOBe YM03aKJIIOLJIJTeJIbHbIX TpaKTOEOK
06'bHCHHTb HBJIeHIJH IJ npoueCCbI, BbIABHraTb pa3JIHLJHble npe,ll,JIOllieHIJH
H IJ,ll,eIJ, yCTaHaBJIIJBaTb nyTIJ IJX pelUeHIJH.OH 6a3IJpyeTcn Ha nOJIy-,
LJeHHbIXepaKTax H pe3YJIbTaTaX 3MnIJpHLJeCKHX IJCCJIe'AOBaHIJll.

Pe3YJIbTaTbI HayLJHbIX IJCCJIeAOBaI-IIJHOueHIJBaIOT TeM BbIlUe, LJeM
BbIlUe HayLJ,HOCTbC)1eJIaHHbIX BbIBOAOB H 0606m.eHIJH, LJeMAOCTOBepHee
OHIJ IJ .9epepeKTIJBHee.OHIJ AOJIlliHbI C03AaBaTb OCHOBy AJIH HOBbIX Ha-
YLJHbIX pa3pa6oTOK. ,

TaKIIM 06pa30M, CHCTeMa 3HaHHll npe,ll,CTaBJIHeTCHB BH,ll,eHayLJHbIX
epaKTOB, nOHHTHll, npIJHU,IJnOB, rIJnOTe3, 3aKOHOB, TeOpIJH,KOTOpbIe
rr03BOJIHIOT npeABH)1eTb C06bITIJH H yrrpaBJIHTb 06IlJ,eCTBeHHbIMIJIJ npo-
IJ3BOACTBeHHbIMir OTHoIiIeHlIHMH H npOH3BOAIJTeJIbHbIMH CIJJIaMIJ. 3TOT
CHCTeMaTH3IJpOBaHHbIH HayLJHhIH onbIT xapaKTepH3yeTcH pH)10M npH-
~HaKOB. '

BalliHc;llllIHM H3 HHX HBJIHeTCH Bce06m.HOCTb. K. MapKC rrOKa3aJI,
qto HayKa HBJI5IeTCHoOm.eCTBeHHoll no cBoeMy npOHCXOlliAeHHIO, pa3BH-
TWO H HCnOJIb30BaHIJIO. BCHKoe Hay.LJHOeOTKpbITIJe eCTb Tpy)1 Bce06-
m.IJll, B Ka2K,ll,bIll MOMeHT BpeMeHH HayKa BbIcTyrraeT KaK CYMMapHO~
BbIpallieHIJe LJeJIOBeLJeCKHXycrrexoB B rr03HaHHH MHpa. CHCTeMa HayLJ-
HbIX 3HaHHll rrpHHa,ll,JIelliHT BceM, rr03TOMY OHa rrO-HaCTOHIlJ,eMy3epepeK-
THBHO MOllieT 6bITb HCnOJIb30BaHa ,TOJIbKO C pa3BHTHeM 06m.eCTBeHHoro
TpYAa H rrpOH3BOACTBa B 60JIbllIHX MaCIlITa6ax.

ITpoBepHeMOCTb ,H BocrrpOH3BOAIJMOCTb- BalliHeHlUHe Tpe60BaHHH
K HaytIHNM 3HaHH5IM.

HaytIHbIe 3HaHHH AOJIlliHb16bITb YCTOHLJHBbIMII.BbICTpoe HX yCTa'
peBaHHe CBHAeTeJIbCTByeT 0 HeAOCTaTOLJHOHHX rJIy6HHeH 0606IlJ,eHHH,
HeTOLJHOCTHrrpIJHHTbIX rIJnOTe3 H BbIHBJIeHHbIX 3aKOHOB.

CHCTeMaTH3HpyH HayLJHbIe 3HaHHH, fIpelli)1e Bcero BbIAeJIHIOT ABe
60JIbllIHe rpynnbI - HayKy 06 06m.ecTBe H HayKy 0 rrpHpoAe. B Kalli-
AOM H3 3THX rpyrrrr BbIAeJI5IIOT COCTaBJIHIOm.He .9JIeMeHTN- HayLJ-
HbIe ,ll,HCUHrrJIHHbI. B nepBOll rpynne - .9TO epHJIOCOepHH,nOJIHT-
SKOHOMHH, HCTOpHSl H T. lI.. Bo BTOPOM- epH3HKa, XHMHH, TeXHHLJe-

CKHe HayKH.
HayLJHble 3HaHHH CHCTeMaTH3HpOBaHHO H3JIOllieHbI B KHHrax, cTa·

TbHX, aBTopCKHX CBHAeTeJIbCTBaX H rraTeHTax, OTLJeTaX H KOHcrpyK-

TOpCKHX pa3pa60TKax H lI.p.

§ 3. HaYLlHble HccneAoBaHHSI,
HX oco6eHHocTH H KnaccHqpHKa~HSI
HayLJHOe HCCJIeAOBaHHe AOJIlliHO 6bITb TBOpLJe-

CKHM. TBOpLJeCTBOHarrpaBJIeHO Ha C03lI.3HHe HOBbIX ueHHOCTell, paHee
HeH3BeCTHblX. TBOpLJeCTBOxapaKTepHO H lI.JIH HayLJHOM pa60TbI, TaK
KaK OCHOBHbIMHee pe3YJIbTaTaMH HBJIHIOTCSlHOBaH HHepopMaUHH, HO-
BbIe paHee HeH$BeCTHbIe epaKTbI, SlBJIeHHH, OTKpbITHSl, saKOHbl, TeXHH-

LJeCKHe pelUeHIJH H T. A·
n'OJIyLJeHHe HOBbIX HayLJHbIX AaHHbIX].- COllHaJIbHaSl nOTpe6HOCTb

oOm.eCTBa, l{OTOpaH yrJIy6HJIaCb B nOCJIeil.Hee BpeMH, B 3rroxy HTP.
3TO 06yCJIOBJIeHO He06xoAHMOCTbIO rrOBbIweHHSJ npOH3B01(HTeJIbHOCTH
Tpy,ll,a B YCJIOBH5IX B03paCTaIOIlJ,eH rroTpe6HOCTH JIrOAel'i Ii 9KO~OMHoro
OTHoweHHH K CblpbeBbIM pecypcaM, YXYAllIeHHH 3KOHOMHl:IeCHIOHH 060-
CTpeHH5ICOUHaJIbHOHcHTyaUHH Ha HallIerrrrJIaHeTe. HaytIH!;Ie HCCJIeAO-
BaHHH HanpaBJIeHbI Ha pellIeHHe .9THX 3aAaq, B pe3YJIbTaTe qero yCKO-
p5IeTCH pa3BHTHe HayLJHO-TeXHHtIeCKOrO rrporpecca.

YIJIJIIOCTpHpyeM 3TO Ha rrpHMepe. EIlJ,e B HaqaJIe XX BeKa OCHOBHbIM
llHAOM TpaHcnopTa 6bIJI rYlli.eBoll. OAHaKo pa3BHTHe 3KOHOMHKIJpe3Ko
yBeJIHtIHJIO TpaHcrropTHble rrOTOKH, ryllieBoH TpaHcrropT He Mor HX
06eCnelII1Tb. B CBH3H C .9THM B HaytIHbIX pa60Tax 6bIJIH pellIeHbI Ha-
YLJHble3aAaLJHC03AaHHH aBTOM06HJIbHOrOTpaHcrropTa, B HeCKOJIbKOpa3
60JIee rrpOH3BOAHTeJIbHOrO, LJeMryllieBoM.

OAHaKO Yllie B HaCTOHm.ee BpeMH aBTOM06HJIbHbIH TpaHcrropT Aa-
JIeKO He B nOJIHOll Mepe 06eCneLJHBaeT COUHaJIbHble rroTpe6HOCTH, T. e.
BeryrraeT B npOTHBOpeLJHe C 06m.eCTBOM. ABTOM06HJIH3aUHH 06IlJ,eCTBa
npHBeJIa K nepeHaCbIIlJ,eHHIO 60JIbllIHX ropOAOB aBTOM06HJIHMH, K 3a-
ra30BaHHOCTH cpeAbI, B03Ayxa. B TO llie BpeMH pe3KO B03pOC AeepHUHT
a13TOM06HJIbHOrOTOnJIHBa. B .9THX YCJIOBI:IHXYLJeHble BbIABHraIOT HO-
BhIe ('MCJlble HAeI:l, BrrJIOTb AO 3aMeHbI aBTOM06HJIerr 60JIee aepepeKTHB-
HbIMH TpaHcnopTHbIMH cpeACTBaMH. AHaJIOrHLJHble npHCI,llepbIno cym.e-
CTBY COCTaBJIHlOTHCTOpHIO pa3BIJTHH HayKH H TeXHHKH.

BMeCTe C TeM Ha pa3BHTHe HayKIJ 60JIbllIOe BJII:IHHHe oKa3bIBaeT
H cy6beKTHBHbIll epaKTOp, CBSl3aHHbIll C JII0603HaTeJIbHOCTbIO JIIOAerr.
Ha npOTHllieHHH Bcerr CBoerr lliH3HH LJeJIOBCKCTpeMHTCHn03HaTb OKPY~



llialOlUHH MHp,Oc06eHHO TO, qerO OH He 3HaJl, He yMeJl paHee. Oc060e
9M01l,HOHaJIbHOey,n:OBJIeTBOpeHHeOH nOJIyqaeT, eCJIH HM BrrepBbIe ,n:o••'
6bITbI HOBbIe CBe,n:eHHH, paHee He H3BeCTHbIe o6lUecTBy.J

OTMe'leHH~e06beKTHBH~e H cy6beKTHBH~e ¢aKTOp~ npe,n:orrpe,n:e)
JIHJIH pa3B~THe HayK!1 H TeXHHKH. O,n:HaKO ynpaBJIHTb rrp01l,eCCOM,n:o-
6bI'lH HOBOH Hay'lHOH HH¢OpMa1l,HH, HOBbIX ¢aKTOB Tpy,n:HO. IT03TOMYr,
elUe He,n:aBHO(nepBaH rrOJIOBHHa XX CTOJIeTHH)rocrro,n:CTBOBaJIOMHe-
HHe, 'lTO yrrpaBJIHTb HaY'lHbIM TBOp'leCTBOM rrpaKTH'leCKH HeJIb35I .•.•.
B rrOCJIe,n:HeeBpeMH H3Y'leHHIO Hay'lHOH ,n:eHTeJIbHOCTHJIIO,n:eH,pa3BH~'
THIO HayKH rrOCBHlUaeTCH60JIbIlIOe KOJIH'leCTBOpa60T B HHX '. ."

u 6 . rrOKa3a-
HO, 'lTO B Hay'lHOH pa OTepHCK HeH36ellieH, B ¢YH,n:aMeHTaJIbHbIXpa60-

Tax OH 60JIbIlIe, B pH,n:e CJIy'laeB BepOHT-
C HOCTb ycrrexa He npeBbIlliaeT H 10 %, B

npHKJIa,n:H~IX- pHCK MeHbIlIe, BepOHT-

~

HOCTb ycnexa ,n:OCTHraeT90 %. 'TBOp'leCT-
'{j BO:- 3TO Bcer,n:a pHCK, n03ToMY B Hay'l-

1// HOH pa60Te MOlliHO rrOJIY'lHTb H OTpH1I,a-A u

TeJIbHbIH pe3YJIbTaT. KpoMe Toro, ynpaB-
JIHTb HayqHOH pa60TOH, YBeJIH'lHBaTb Be-
pOHTHOCTb nOJIy'leHHH "nOJIOlliHTeJIbHOro
pe3YJIbTaTa MOlliHO, eCJIH y'lHTbIBaTb OCO-
6eHHOCTH Hay'lHOH ,n:eHTeJIbHOCTHJIIO,n:eH.
OTMeTHM HeKOTopble H3 3THX oc06eHHOC-
TeH.

I13Y'laeMbIe 06beKTbI BHay'lHOH pa6~-
Te paCCMaTpHBaIOTC5IB npou.ecce HX LI.Ha-
JIeKTH'leCKoro pa3BHTHH. HanpHMep, Tex-
HH'leCKHe CHcTeMbl; TpaHcrropT pa3BHBa-
IOTCH no 06pa3HbIM 3aKOHOMepHOCTHM
(PI1c. 1.2). Y'laCTOK KpHBOH AE COOTBeT-
cTByeT Ha'laJIbHoMY Me,n:JIeHHoMy pa3BH-

THIO CHCTeMbI,3aTeM HacTynaeT nepHOLI. ee SpeJIOCTH- y'laCTOK Ee,
nOCJIe ::>Toro HacTynaeT cnaLI. B pa3BHTHH CHCTeMbI- eJJ.. TaK 6~JIO
C rY)K:BbIM TpaHcnopToM (cHcTeMa I). B KaKOH-To nepHo,n:, 06yCJIOB-
JIeHHbIH C01l,Ha~bHbIMH. np01l,eCCaMH,polli,n:aeTcH HOBaH CHCTeMa II
(aBToM06HJIbHbIH TpaHcnopT 3aMeHHJI ryllieBoH). Ha cMeHy aBTOMO-
6HJIbHOMy TpaHcrropTy 6e3yCJIOBHOco BpeMeHeM npH,n:yT 60JIee 3¢¢eK-
THBHbIe TpaHcn~pTHbIe CpeLI.cTBa (cHcTeMa III). .

I1cCJIeLI.yeMbIH06beKT paccMaTpHBaeTcH BO B3aHMHoH CBH3H H B3aH-
Mo06ycJIOBJIeHHOCTH, nOCKOJIbKY HBJIeHHH npHpoLI.bI, a TaKllie TeXHH-
qeCKHe CHCTeMbI caMH no ce6e He CYlUeCTBYIOT. HanpHMep, aBTOMO-
6HJIb HBJIHeTCHrro,n:CHCTeMOHB CHCTeMe BAU (Bo,n:HTeJIb,aBTOM06HJIb,
Aopora), B CBOIOO'lepeAb, CHCTeMaBAU HBJIHeTCHno,n:CHCTeMOHnacca-
lliHPO-, rpy30noTOKa.

CHCTeMHbIH rro,n:XOAK H3Y'leHHIO 06beKTOB HCCJIe,n:OBaHHH- xapaK-
TepHaH 'lepTa COBpeMeHHOHHayKH. B 3TOM CJIy'lae 06beKT HCCJIe,n:OBa-
HHH H3yqaeTCH He H30JIHpOBaHHO, a KaK CJIO.IKHOe1I,eJIoe,BbI5IBJIHIOTCH
He TOJIbKO cTpoeHHH H CBOHCfBa 06beKTOB, HO H CBH3H ero 'laCTell,

PHC. 1.2. OCHoBHble 3aKOHO-

MepHocTH pa3BHTHli TeXHHQe-

CKHX CHCTeM

no,n:CHCTeM,IIX <PYHK1I,HII, yCTaHaBJIIIBaeTCH ero B3aIIMOCBH3b C OKpy-
lliaIOIlJ,eH CpeLI.OH,T. e. 06beKT HCCJIe,n:oBaHHHpaCCMaTpHBaeTCH KaK
IlaCTb 60JIee 06lUeu CIICTeMbI. TOJIbKO y'leHbIU, BJIaLI.eIOlUIIH LI.HaJIeKTH-
IleCKHM MeTo,n:oM,MO.IKeTpaCCqHTbIBaTbHa ycnex B cOBpeMeHHOHHayKe.

HaH60JIee qaCTO B Hay'lHOM MbIIlIJIeHlIll yqIITbIBalOT ,n:HaJIeKTHtIe-
CKHH 3aKOH eAHHcTBa H 60Pb6bI npOTHBOnOJIO)KHOCTeli. OIITHMH3a1l,HH
TeXHOJIOrn'leCKHX np01l,eCCOB(T. e. HaXO)K,n:eHHeHaHJIyqWHX yCJIOBHH
ero pa3B~ITHH) CBH3aHa C npOHBJIeImeM 3Toro 3aKOHa H onpeAeJIeHHeM
Mepb/. HanpHMep, npH onpeLI.eJIeHIIH OIITHMaJIbHbIX napaMeTpOB aBTO-
M06HJIbHOH ,n:oporH yqHTbIBalOT npoTHBOpe'lHH Me)K,n:y HaAe)KHOCTblO
pa60ThI AOpOrH, C OLI.HOHCTOpOHbI, II ee 3KOHOMHqHOCTbIO- C ,n:pyrorr.

PC3YJIbTaTbI HaylIHoH LI.eHTeJIbHOCHIxapaKTeplf3ylOTcH HOBII3HOH,
0pIIl'HHaJIbHOCTblO II YHIIKaJIbHOCTblO.E)HH HH npH KaKHX yCJIOBIIHX He
MoryT 6bITb MaCCOBhIMII.nOBTopeHIIe B HayqHOH pa60Te B03MO)KHOJIIIIllb
UpH He06xo,n:HMOCTHrrOBbIlIleHIIH Ha,n:e)KHOCTIIpe3YJ1braTOB HCCJIe,n:o-

BaHHH.
B CBH3II C 3TOii oc06eHHoCTbIO HayqHbIrr pa60THlIK ,n:OJI)KeHMbICJIIITb

OpIIrHHaJIbHO, I-IeCTaHLI.apTHO,IllIIpOKO IICrrOJIb3yH rrpH 3TOM HaY'lHbIe
a6CTpaKl~IHI - KaTeropIIH, nOHHTHH H T. rr. B 06JIaCTH CJIO)KIIBlIlIIXCH
llpeACTaBJIeHHH TPYAHO HaHTII qTO-HII6YLI.bHOBoe, K HIIM JIIO,n:HnpIIBbl-
KalOT, qTO HBJIHeTC51cepbe3HbIM npenHTcTBHeM AJIH rrOJIyqeHIIH HOBbIX
HayqHbIX pe3YJIbTaToB.

B HaCTomuee BpeMH npe,n:JIO)KeHpHA MeToAoB, cnoc06cTBylOlUHx
npeOLI.OJIeHHIOnCHXOJIOrHqeCKOrO6apbepa 11 CTHMyJIHpylOlU11X nOHB-
JleHHe HOBbIX H,n:eH- «reHepIIpoBaHHe 11Aeih> (Hanp11Mep, MeTO,l\
«KOJIJIeKT11BHOrOM03ra» 11JIII «M03rOBoro IllTypMa»). )lonycTHM, Ha
KaKOM-TO 3Tane B03HHKJIa CJIO)KHaH 3aLI.aqa, KOTopaH He no,n: CIIJIy
O,n:I-IOMyqeJIOBeKy. B TaKOM cJIyqae C03,l\aeTCH rpynna 1I3 HayqHbIX
pa60THIIKOB - «reHepaTopoB IILI.eH»(JII06bIX H,n:errno LI.aHHOH 3aLI.aqe,
3aqaCTYIO HeBepHbIX) Ha 3TOM 3Tane KpHTIIKa II,n:eH He pa3pewaeTC5L
3aTeM npeLI.JIOllieHHbIe H.ueII rrepe.uaIOTC51B ,n:pyrylO rpynny yqeHbIX-
I<pIITHKOB, KOTopbIe B pe3YJIbTaTe aHaJIH3a oT6IIpalOT TO, qTO rrOJIe3HO
lJ,JI51pemeHIIH rrOCTaBJIeHHOrr3a)/,a'lH. MeTO,n:«reHepHpOBaHIIH>l HOBbIX
H)~ei1HCrrOJIb3yeTcH nplI peIlleHlIH KaK ¢YH,l\aMeHTaJIbHbIX, TaK H rrpII-
I<JIa)~HblX HCCJIeLI.OBaHIIH.HanpIIMep, OH 6bIJI. ycneiliHo HCnOJIb30BaH
rrpH pelIleHHH BorrpocoB COBpeMeHHOHTeopHlI- 3JIeMeHTapHbIX qaCTIIU
H B H306peTaTeJIbCKOrr pa60Te.

CaMbIM 3<p<peKTIIBHbIMcrroc060M IIHTeHCII¢IIKau,IIH reHepa1l,IIII HO-
BbIX HaY'lHbIX HLI.eHII peIlleHHH HBJI51eTCHHaCTOHqUBaHII 1I,eJIeycTpeM-
JIeHHaSJpa60Ta, B 3TOMCJIyqae HaH60JIee 3<PtPeKTllBHaHHTyH1I,HHH Hall-
OOJIeeqaCTO B03HHKalOT HeO)KIILI.aHHbIeH)/,eH, rrpIIBo,n:HIlJ,IIeK peIlleHHIO
IIOCTHBJIeHHOrr3a)/,aqII. B)/,OXHOBeHIIe H TBOpqeCKaH y)/,aqa He noce-
1l~310TJICIlHBbIX H Heno)/,rOTOBJIeHHbIXK HayqHOH pa60Te JIlo.ueH. Pa60-
TllCIlOCo61l0CTb H TpY,l\oJII06IIe - Ba)KHeHUlIIe qepTbI YlJeHoro. EJIa-
rol~apH I-1M paCUIHpHeTCH 3py.uII1I,IIH, TpeHIIpyeTcH H 060ralUaeTCH
naMHTb He06xo)~HMbIMH cBe,n:eHHHMII,pa3BlIBaeTCH BHHMaTe./IbHOCTbH
Ha6JIIO.uaTeJIbHOCTb,COBepIlleHCTBYIOTCHHaBbIKH, nOBbIlIlaeTCH KBaJIH-
<pHKa1l,HHHaylJHOrO pa60THIIKa.



l1cnOJIh$OBaHHe :!3 HaytIHOH: paOOTe HaytIHhIX KaTerOpIIH:, nOHflTII
n03BO~HeT BN~e~HTb CYTo HB~eHHH, OTB~etIhCH OT BTOpOCTeneHHOro;
nOOOtIHOrO. I13BecTHbIH epH3HKI1.B. nOMepaHtIyK rOBopIm: «B HayK
TaK:>Ke, KaK H B HCKyccTBe, Hy:>KHOSHaTb, tIeM MO:>KHOnpeHeOpetIb»,
BMeCTe C TeM cylll,eCTByeT npHHIJ,HnHa~bHaH paSHHIJ,a Me:>K~yHCTHHO•.
Hayt<:H II IICTHHOHHCKyccTBa. 3a~atIa HayKH - HaXO:>K~eHHeOO'beKTHB:
HhIX :laKOHOB npHpO~hI, n03ToMY HCTHHa (OCHOBHOHHaytIHbIHpeSY~b~
'1'aT) He saBHCHT OT ~HtIHhIX KatIeCTB ytIeHoro. 3a~atIa HCKyccTBa
rr03HaHHe MHpa tIepe3 oopaShI, cos~aHHhIe XY~O:>KHHKOM,n03TOMY npo.
H3Be~eHHe HCKyccTBa Bcer~a CO~ep:>KHTB ceOetIepTbI HH~HBH~ya~hHO"
CTH CBoero c()s~aTe~H. YtIeHhIH MhHWHT C nOMOlll,hlOHaytIHhIX KaTero-
PHH, rrOHHTHH, a XY~O:>KHHK- C rrOMOlll,blO06pa30B, epOpMHPYlOllI,HXCfl!
C~OBaMH, KpaCKaMH, MYSNKa~hHhIMH sByKaMH H T. ~.

I1CTOpHH HayKH CBH~eTe~bcTByeT B OCHOBHOMOTpex rryTflx no~y-
tIeHHfl HCTHHhI, HOBbIX HaytIHhIX peSY~hTaTOB.

B HatIa~e npo6~eMhI npeo6~a~aeT «CTHXHHHbIH3MnHpHSM». I1cc~e·
~OBaTe~b pa~H rro~ytIeHH5I HOBOH HCTHHhI np06yeT Bce, tITO eMy Ka·
:>KeTC5Ino~eSHhIM. 3TOT crrocoo nO~ytIH~ HaHMeHOBaHHe «MeTO~ rrpoo
H oumOOK». OH OhW pacnpOCTpaHeH B ~peBHOCTH, B nepIlo~ paSBHTH5I
a~XHMHH, a TaK:>Ke B paOOTax HSBeCTHoro Hs06peTaTe~5I 3~HCOHa.
3TOT rrYTh no~ytIeHH5I HOBOHHaytIHOH HHepopMaIJ,HHMa~03epepeKTHBeH,
ero He~OCTaTKHOtIeBH~HhI, O~HaKO OH Bce elll,e Hcno~h3yeTC5I rrpH HSY-
tIeHHH Ma~OHSBeCTHhIX06'beKTOB. '

HhlOTOH paSBH~ ~pyroH MeTO~, CYTb KOToporo CBO~HTC5IK c~e~ylO-
llI,eMy. CHatIa~a npH~e:>KHOHSytIalOT OO'beKTHcc~e~OBaHH5I C nOMOlll,hlO
HaO~IO~eHHH H 3KcrrepHMeHTa, a saTeM BhI~BHraIOT mnoTesy, CTp05IT
TeopHIO MaTeMaTHtIecKylO H~H ~OrHtIeCKYIO• .uO HaCT05Irn.ero BpeMeHH
9Ta noc~e~OBaTe~hHOCTb BhrrrO~HeHH5IHaytIHOH paOOThI Ohwa HaHoo~ee .
pacnpOC'1'paHeHHoH.

CeHtIaC Bce ll1Hpe" npHMeHHe'1'C5I~e~YK'1'HBHhIH, TeOpeTl:ItIeCKIIH Me.
TO~ nOSHaHHHHOBOHHCTHHhl. Ha OCHOBaHHl:IHSBeC'1'HhIX~aHHhIX (OOhltI·
Ho HS ~H'1'epaTYPhI) ep6pMY~HPYIO'1'rHnoTe3y H C'1'pOH'1'Ma'1'eMa'1'HtIecKylO
Mo~e~h 5IB~eHHH. 3a'1'eM perualO'1' OCHOBHhle ypaBHeHHH npeHMylll,e-
cTBeHHO C rrOMorn.hlO IJ,HeppOBOH3BM, HaXO~HT rpaHHtIHhle YC~OB'I15I
H nO~ytIeHHhIe peSY~h'1'a'1'hIcpaBHHBalO'1'C 9KcnepHMeH'1'OM.3TO'1'cnocoo,
HaHoo~ee nepcneK'1'HBHhIH,HO ero npHMeHeHHe 9epepeKTHBHOnpeHMylll,e-
CTBeHHOnpH Hcc~e~OBaHHH HB~eHHH, CBe~eHHH0 KOTOphIX~OC'1'a'1'OtIHO
nO~HbI. B 3'1'OMCJiytIae npe~CTaB~He'1'C5IBOSMO:>KHhIMCepOPMY~HpOBaTb
a~eKBa'1'HOHCXO~Hhle ~aHHhle H COOTBe'1'C'1'BeHHOnOC'1'pOH'1'hMaTeMaTH-
tIecKylO Mo~e~b.

O~HaKO He~hSH aOCO~IOTH3HpOBa'1'hKaKOH-HHOY~h nYTb n03Ra-
lIHH HC'1'HHhI. Bee OHH Hy:>KIIhI, tITOOhI HsytIa'1'h oKpy:>KarOlll,HH MHp
r~YO)f{e H ll1Hpe, HeOOXO~HMO~Hll1b C03HaTe~hHO nO~XO~HTh K HX
BhIOOPY·

HaYQ:lIO-HCC~e~OBaTe~hCKl:Ie paOOThI (HI1P) K~aCCHepHIJ,HPYIO'1'rro
pa3~HtIHNM npHSHaKaM. no BH~aM CB5ISl:IHI1P C oorn.ecTBeHHhIM npo-
H3BO~C'1'BOMHX pas~e~HIOT Ha: paooThI, HanpaB~eHHhIe Ha cos~aHHe
HOBhIX npOIJ,eCCoB, MaruHH, KOHCTpyKIJ,HHH '1'. ~'1 nO~HOC'1'hlOHCITO~h·

3yeMhIx ~~5I nOBhIllIeHH5I 3epepeKTIIBHOCTHnpoH3Bo~c'1'Ba; paooToI, Ha-
npaB~eHHhle Ha y~ytIllIeHHe npoHsBo~cTBeHHblx oTHollIeHHH, ITOBhIllIe-
Ime ypOBH5I opraHH3aIJ,HH ITPOH3BO~cTBaoes C03~aHH5I HOBhIX cpe~cTB
Tpy~a; paooThI B oo~acTH oOlll,eCTBeHHbIx, ryMaHHTapHhlx H ~pyrHx
HayK, KO'1'ophle Hcno~hsYIOTC5I ~~5I cOBepriIeHcTBoBaHHH OOlll,eC'1'BeH-
HhIX OTHorueHHH, nOBhIIIleHH5I ypOBHH ~YXOBIIOH :>KHSHH~1O~eH H ~p.

no CTerreHH Ba:>KHOCTHHcc~e~oBaHHH ~~5I HapO~Horo XOSHHCTB3
HI1P K~accHepHIJ,HPYIOTTaK: Ba:>KHeHLIlHepaooThI, BhrrrO~H5IeMhle no
rocy~apcTBeHHoMY IT~aHY CCCP H n~aHY COIOSHhIXpeFnyo~HK; pa-
OOThI, BbTllOmIHeMhie no IwaHaM AH CCCP H aKa~eMHH 'COIOSHhIXpec-
nyt'5mm; pa()oTbI, BbrrrO~HHeMble ITO n~aHaM o'1'pac~eBblx MHHHc'1'epcTB
II l3el~OMCTB;paooThI, BbrrrO~H5IeMhIeno n~aHY (no HHHIJ,HaTIIBe)HaytIHO-
Hcc~e~OBaTe~hCKlIX opraHH3aIJ,HH.

B 3aBHCHMOCTHOT HCTOtIHHKOBepHHaHcfIpoBaHHH HI1P ~e~5IT Ha
rocolO~)j{eTHhle, epfIHaHcHpyeMhle fI3 cpe~cTB rocy,n:apcTBeI-IHOrO OlOk
:>KeTa,XOs~oroBopHhle, epHHaHcHpyeMhle B COOTBeTCTBHHC 3aK~lOtIae·
MhIMH ,n:orOBopaMH Me:>K,n:yopraHfISaIJ,H5IMH-SaKaStIHKaMfI, KOTophle
Hcrro~b3YIOT HI1P B ,n:aHHoHoTpac~H, H opraHH3aIJ,H5IMH, BhrrrO~H5IIO-
ll~HMH Hcc~e,n:OBaHH5I.

no ,n:~H'1'e~hHOCTHpaspaooTKH HI1P pa3,n:e~HIOTHa ~o~rOCp0tIHhlej
pa3paoaThIBaeMhle B TeqeHUe HeCKO~hKHX ~eT, KpaTKOCpOtIHhle, Bhrrro~-
ImeMhle OOhltIHO3a O,n:HHro~.

no Qe~eBOMYHa3HaqeHHIO HI1P K~aCCHepHIJ,HPYIO'1'Ha '1'pH BH,n:a-
q)YH,n:aMeHTa~hHhle,npHK~a,n:HhIe II paspaOOTKH.

<I> y H,n: a M e H T a ~ h H bI e Ilcc~e,n:OBaHHH HanpaB~eHhI Ha' ,CO-
3,n:aHHeHOBhIX rrpHHIJ,fInOB. Ue~b HX - paCIIIHpH'1'h SHaHH5I oOrn.eCTBa,
()o~ee r~YOOKO nOH5ITh saKOHhI npHpo,n:hI, pa3paOOTaTb HOBhle TeopHH.

n p H K ~ a ~ H hI e lHcc~e,n:OBaHHHoa3HpYIOTC5I Ha peSY~b'1'aTax
epYH,n:aMeHTa~hHNXHcc~e,n:OBaHHHH HanpaB~eHN Ha C03,n:aHHeHOBNX
MeTO~OB, Ha OCHOBe KOTOphIX pa3paoa'1'hIBalOT HOBoe OOopY~OBaHHe,
HOBhle MallIHHhI H Ma'1'epHa~hI, cnOCOObInpOHSBo,n:CTBaH opraHH3aIJ,HH
paoo'1' H ~p. OHH y~OMeTBopHIOT nOTpeOHOCTbOOlll,eCTBaB paSBHTHH"
1<OIIKpeTIIOH OTpaC~H npOH3Bo,n:CTBa. "

U e .11h pas p a 6 0 T 0 K -'- npe06pa30BbIBa'1'h npHK~a~Hhle (H~H
Tl'0PCTlllJCCI<HC) Hcc~e,n:OBaHH5IB TeXHHQeCKHe npH~O:>KeHH5I.OHH He
Tpe6yloT nO~YlleHlHl HOBhIX HaYQHhIX Hcc~e~OBaHHH. KOHeQHa5I IJ,e~h
pa3paOOTOK, KOTophle npOBo,n:5I'1'C5IB OnhITHO-KOHC'1'pyK'1'opCKHXOIOPO
(OKB), npoeK'1'HhIx, OIThITHhIX rrpOH3Bo,n:C'1'Bax- no,n:rO'1'oBH'1'bMa'1'e-
pHa~ ~~fl BHe,n:peHHH.

B3aHMOCBH3h Me:>K~y OCHOBHhIMH'1'HnaMH HaYQHhIX Hcc~e~OBaHHH
MQ)KIIO npe,n:CTaBHThB BH,n:ecxeMhI (pHC. 1.3).

J.1cc~e,n:oBa'1'e~bcKYIOpaooTy npoBo,n:HT B onpe,n:e~eHIIOH noc~e~o-
IlClTCJIl>1I0CTH.npHMeHH'1'eJIbHO K .npHKJIa~HhrM HaytIHO-HCCJIe~OBa'1'e~b-
l'1<IlM pnoOTaM pCKOMeH,n:yeTC5InpoIJ,ecc BhIllOJIHeHHH Hcc~e,n:oBaHHH,
COCTOfll.IJ,HI1H3 meCTH 3'1'anOB.

Hi 3Tan. <J)opM.yA.upoealiue me.Mbl. OOlll,ee OSHaKOM~eHHec npoo-
~eMoH, no KOTOpOH npe,n:cToH'1'BhrrrO~H5ITh Hcc~e,n:OBaHlle. npe,n:BapH-
TeJI~HOe 03HaKOM~eHHe CJIHTepaTYPOH H K~aCClf(pIIKaIJ,HHBa)j{HeHlllHX
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HarrpaBJIemIiL <I>OpMyJIHpOBamle TeMbI HCCJIe,nOBaHH5LCOCTaBJIeHHe
aHHOTaUHH(KpaTKorO nJIaHa) HCCJIeJWBaHH~.Pa3pa60TKa TeXHIItIeCKO-
fO Sa,naHIIH. COCTaBJIeHHe06ru.ero KaJIeH,napHOrO rrJIaHa HI1P. Ilpe,n-
BapHTeJIbHOe Onpe.ll,eJIeHHeO)l{lI.II,aeMOrO 3KOHOMHlleCKOrO 3¢¢eKTa.

2-H 3Tarr. (fJOpMfjJlUpOea1We /{eJlU U 3aoatt UCCJleOOeaflUff;,'Ilo.ll,60p
II COCTaBJIeHHe6H6JIHOrpa¢HtIeCKHX CnHCKOB OTetIeCTBeHHOHH 3apy-
6e)j{HOH JIHTepaTypbI (MOHorpa¢IIll, yQe6HHKOB, CTaTeH H .ll,p.). I13Y:
qemIe HaytIHO-TeXI-IHqeCKHX OTtIeTOBno TeMe pa3JIHtIHbIX opraHH3aUHH
COOTBeTcTByroru.eronpO¢HJIH. COCTaBJIeHHe aHHOTaUHH HCTOqHHK0B.

COCTaBJIeI-!He pe¢epaTOB no
TeMe. AHaJIH3, conOCTaBJIe-
HHe, KpHTHKa npopa6aT~-
BaeMOH HH¢opMaUHH. C06-
CTBeHHblecym,neHHH no Kam-
,nOMy aHaJIH3HpyeMoMy HC-
TOqHHKy. 0606ru.eHHe npopa·
6aTbIBaeMOH HH¢opMaUHH H
OCBeru.eHHe COCTOHHHH 130-
npoca no TeMe. <I>OpMyJIHpO-
BaHHe MeTo,nHqeCKHX BbIBO-
,nOBno 0630PY IIH¢opMaUHH,
ueJIH H 3a,naqIl HCCJIe,nOBaHH5I.

3-H 3Tan. TeopemUtteCKue.
UCCJleOOeaflUH.I13yqeHHe ¢H-
3HQeCKOH Cyru.HOCTII, QaCTO
BbIfIOJIHemIe nOHCKOBbIX
(npelJ,BaprneJIbHbIX) 3Kcne-
pHMeHTOB.<!>OpMyJIHpOBaHHe
rHnOTe3~ H BbI60p, 060CHO-
BaHIIe ¢H3HtIeCKOH MO.ll,eJIH.
MaTeMaTH3aUHH MO.ll,eJIH.
IloJIyQeHHe aHaJIHTHQeCKHX
BblpameHHH. TeOpeTHtIeCKHH
aHaJIH3 nOJIYQeHHbIX Bblpa-
meHHH. .

4-H 3Tan. 3KCnepUMef-lmaJlblibte UCCJleOOeaIiUH.Pa3pa6oTKa ueJIli
H 3a,naQ3KcnepHMeHTa. IlJIaHIIpoBaHHe 3KcnepHMelua. Pa3pa60TKa Me-
TOAHKH nporpaMMbI. BbI60p cpe,nCTB H3MepeHHH. KOHCTpyHpoBaHHe
npH60pOB, MaKeToB, annapaTOB, Mo,neJIeH CTeH.II,OB,yCTaHOBOKH ;rpy-
rHX cpe;rCTB 3KcnepHMeHTa. 060CHOBaHHe cnoc060B H3MepeHHH. Ilpo-
Be;reHHe 9KcnepHMeHTa B JIa60paTopHl1, na OnbITllbIX yqaCTKaX, 3aBO;rax,
CTpOHTeJIbHbIX npeJrnpIIHTIIHX. 06pa6oTKa pe3YJIbTaTOB HaSJIlO;reHHH:

5-H 9Tan. AHCl/W:J U OI!JOpMllelwe IW!JIUlblX UCClleaOeaIiUU. 06rp,HII
aHaJIH3 TeOpeTlIqeCI{()-3KCIICPIIMCIITaJIbll bIX IICCJICJ\OBalllIll. ConOCTaB-
JIeHHe 9KcnepHMeI-ITOB C Teopllci'1. A 11:1,'11I:1pacxOmJreHHll. YTOQHeHIIe
reOpeTHQeCKHX MO;reJIeIl, IICCJIe)\OIHlIIldi II I3bIBO;rOB. .uonOJIHHTeJIbHble
3KcnepHMeHTbI B cJIytIae ne06XO)J,HMOCTH.IlpeBparu.eHHe rHnOTe3bl
13TeopHlo. <POpMyJIHpOBaHHenaytIHbIX H npoH3Bo,ncTBeHHblx BbIBO;rOB,

--- ITPOH3BO.l\CTBO ---
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PRC. 1.3. CxeMa OCHOBHbIX THllOB HaYQHbIX
HCC~e,ll.OBaHHit: B3allMOCB1l3b HayKll H llpOH3-
BO,ll.CTBa

COCTaBJIeHHeHayqHO-TeXHHQeCKOrOOTqeTa. PeueH3HpOBaHHe. COCTaBJIe-
nHe ;rOKJIa;ra. I1cnpaBJIeHHe pyKonHcH.

6-i1 3Tan. Blieapeliue U onpeaeliel-lUe BKOIiOMUtteCIWUB!jJ!jJeKmueIiO-
r:mu. BHe;rpeHI-Ie pe3YJIbTaTOB HCCJIe;rOBaHHHHa np0I-I3BO;rCTBe. Orrpe-
/\eJIeHHe 3KOHOMHQeCKOrO9¢¢eKTa.

3aTeM CJIe;ryfOT OnbITHO-TeXHOJIOmtIeCKHe HJIH OnbITHO-KoHCTpyK-
TopcKHe paSpa60TKH, BKJIfOqafOru.He13ce6H:

a) ¢opMyllupoealiue meMbt, ttellU U saaatt. uccJleOOealiuH.
6) H3ytteliUe Jlumepamypbl, nppeeaeliue UCClleaOealiUU (e cJlyttae

lle06XOaUMOCmU) U noo2omoeKa K meXIiUttecKoMY npoeKmUpOeal-lUfO
NKcnppUMelimaJlbli020 o6pa3/{a.

B) TexliUtteCKoe npoeKmupoealiue. Pa3pa60TKa BaplIaHTOB TeXHI-I-
qeCKOrO npoeKTa. PaCqeTbI. Pa3pa60TKa lJepTemell. I13roTOBJIeI-!He 01'-
JIeJIbHbIX y3JIOB, 6JIOKOBH aHaJIH3 HX pa60TbI. Pa3pa6oTKa H CorJIaCO-
BaHHe TeXHHqeCKOrO npoeKTa. TeXHHKO-9KOHOMIIQeCKI-Ie060CHOB3HHH
npoeKTa.

r) Pa60ttee npoeKmupoealiue. Pa3pa60T-Ka co BceMH ;reTaJIHMH p a-
60tIero npoeKTa. .

;r) H320mOelleliUe Onbtmli020 o6past.w. AH3JIH3 H KOHTpOJIb Texr!H-
'leCKOH ;roKyMeHTaUHH. DpoeKTHpOBaHHe TeXHOJIOmQeCKHX npoueCCOB,
pa3pa60TKa KapT, COCTaBJIeHHe npoeKT3 opraHH3aUI-IH pa60T. l'lsro-
TOBJIeHHe;reTaJIell, 6JIOKOB H Y3JIOB onbITHOrO 06pa3ua, c60pKa HX.
Onp060BaHHe,;rOBo;rKa H peryJIHpOBKa o6pa3ua. CTeH,nOBbleH npOH3-
lIo/\CTBeHble HCnbITaHHH.

e) If.opa6omKa onblmli020 06pa3/{a. AHaJIH3 pa60TbI ySJIOB 06pa3ua
IIOCJIe npOH3BO;rCTBeHHbIXIiCnbITaHHH. 3aMeHa OT,neJIbHbIXY3JIOB.

))() FocyaapCmeel-llibte UCnbtmal-lUH. Depe;ratIa 06pa3ua CneUHaJIh-
lIo!i KOMHCCHH Ha rocy;rapcTBeHH~e HCnbITaHH5I.

Tpy;roeMKoCTb BbIl10JIHeHHH HI1P Ha pa3HbIX 9Tanax He O;rHHaKOBa.
TeOpCTHtIeCK3H QaCTb Tpe6yeT 60JIbIlIHX 3aTpaT yMcTBeHHoro Tpy;ra.
~~TOIIaH60JIee TBOpQeCKHH9Tan.

9KCnepl-iMeI-ITaJIbHaH qaCTb HI1P HaH60JIee Tpy;roeMKaH, rpOMOS;r-
lillH, TIWOYIOIl\3H 60JIbiliOll aKKypaTHocTH, BHHMaHHH, TepneHHH B Te-
111'11111'/\,IIII'1'l"lIhIlOI'() nepHO;ra. B pH;re CJIyQaeB B03HHKaeT He06xo;rH-
rvUJ('T!, II JIlIII'l'0/lIlI.IX IIponeJreHHHX 3KcnepHMeHTOB. •

()()Il\1l ii I\JII(JI /l:lOO'l', II :I'1I1l13H 01' ¢YH;raMeHTaJIbHbIX HCCJIe;rOBaHHI-I
II :JClJUlIJlIlIIJaHceplJibIblM IIhJI1yCKOMnpo;ryKuHH, COCTaBJIHeT0'1' 5 ;ro
10 JICT, B 3aBIICHMOCTI-I01' O'rp[lCJIH H ypOBHH opraHH3aUIIH pa6oT. He-
OOXO,L\HMOCTpeMHTbCH K cOKparu.eIlHlo )J:JIHTeJIbHOCTH3Toro UHKJIa.

§ 4. HaYI.iHbleYl.ipemAeHHSI
lid KaApbD CTPiUlbl

B HallleH CTpaHe HCCJIe;rOBaHHHBe;ryTCl1 '13 Ha·
y'lIlhlX opnlllll:l<lILI-mX, cpe;rH KOTOpbIX MoryT 6bITb BbI;reJIeHbI:

I1aytlJlo-IICCJIC)\Ol3aTeJIbCKHeHHCTHTyTbI, BXO;rHru.He 13•COCTaBAKa:
)~eMHH lIayI, CCCP (AH CCCP) , OTpaCJIeBbIX aKa;reMHH II aKa;reMHII
COI03nbIX pecnyoJlIm;



BbICiliHe yIJe6Hble 3aBe)J.eHIIH (BY3bI);
HayIJHO-IICCJIe)J.OB3TeJIbCKIIe IIHCTIITyTbI, nO)J.IJIIHeHHble OTpaCJIeBbIM,

MIIHIICTepCTBaM. ,
HapH)J.y C 3TIIMHaYIJHble IICCJIe)J.OBaHIIH IIpa3pa60TKII MoryT npo.;\,

BO)J.IITb B npOeKTHO-KOHCTpyKTOpCKIIX II TeXHOJIOrrr4eCKHX HHcTHTyTaX,)
JIa60paTOpHHX II 61OpO, 06CepBaTOpIIHX, Ha OnbITHbIX CTaHUHHX, B 60-'
TaHHIJeCKHX ca)J.ax, My3eHx, HayIJHbIX 6II6JIHOTeKax, apxHBax, 3anoi3e)J.-(
HIIKax H)J.pyrIIx yIJpelK,1].eHHHx, nO)J.4HHeHHbIX pa3JIH4HbIM Be)J.oMcTBaM.·

OCHoBHble 3a)J.aIJH, npaBa H 06H3aHHocTH HayIJHO-HCCJIe)J.oBaTeJIb-
CKIIX opraHII3aUIIH orrpe)J.eJIeHbI B HX IIH)J.IIBII)J.yaJIbHbIX yCTaBax, pa3pa-
60TaHHblx Ha OCHOBe THnOBbIX H yTBeplK)J.eHHbIX opraHaMII, B Be)J.eHIIH

. KOTOpbIX 3TH opraHII3aUIIII HaXO)J.HTCH.
PH)J. HayIJHO-IICCJIe)J.OBareJIbCKIIX opraHII3aUIIH HP.JIHIOTCH rOJIOBHbI-

MIl. DOMIIMO 06mIIX 3a)J.aIJ oBH ocymeCTBJIHIOT BHyTpeHHlO1O II MelK)J.y·
Be)J.OMCTBeHHylO Koop)J.IIHaUHIO HaYIJH~X IICCJIe)J.OBaHIIH,KOHTpOJIHpyIOT
BbIIIOJIHeHIIe 33)J.aHIIH )J.pyrrrMII HayIJHbIMII yIJpelK)J.eHIIHMH, pa60TalO- ';
mIIMII Ha)J. 06meH TeMoH.

BbICIlIIIM HaY4&bIM yIJpelK)J.eHIIeM CTpaHbI HBJIHeTCH AKa)J.eMIIH HayK
CCCP. aHa ocymeCTBJIHeT 06mee HayIJHOe pyKOBO)J.CTBO IICCJIe)J.OBaHIIHMH
no BalKHeHwIIM np06JIeMaM eCTeCTBeHHblX H 06mecTBeHHblx HayK, npo-
BO)J.IIMbIMII B aKa)J.eMIIHX HayK COlO3HbIX pecny6JIIIK, By3ax II )J.pyrIIx
HayIJHO-HCCJIe)J.oBaTeJIbCKIIX yIJpelK)J.eHIIHx. KpoMe Toro, rro oTHoilie-'
HIIIO K rrO)J.Be)J.OMCTBeHHbIM aKa)J.eMIIIJeCKIIM IIHcTIITyTaM AH CCCP BbI-
cTynaeT II KaK opraH rocy)J.apCTBeHHoro ynpaBJIeHIIH.

OCIIOBHbIM opraHOM Hay4Ho-IICCJIe)J.OBaTeJIbCKOH )J.eHTeJIbBOCTH co-
rJIaCHO yCTaBy AH CCCP HBJIHeTCH HHCTIITyT, BalKHeHIlIIIe 3a)J.aIJII KOTO-
poro - rrpOBe)J.eHHe rro cBoeMy rrpocjmJIIO ¢YH)J.aMeHTaJIbHbIX IICCJIe)J.O-;
Balm}I, llbHlBJIeHIIe HOllbIX Il03MOlKHOCTeH TeXHII4eCKoro nporpecca,
rrO)J.rOTOBKa peKOMeH)J.aUIIH rro IICrrOJIb30BaHIIlO HayIJHbIX pe3YJIbTaTOB.
HCCJIe)J.OBaHHH B HapO)J.HOM X03HHCTBe, yIJaCTIIe BO BHe)J.peHIIH 3TIIX pe- ",
3yJIbTaTOB, II3yIJeHIIe II o606meHIIe )J.OCTIIlKeHIIH MIIpOBOH HayKII B ue-
JIHX IICrrOJIb30BaHIIH IIX Ha rrpaKTIIKe. HapH)J.y C rrpOBe)J.eHIIeM Ii:ayIJHbIX
IICCJIe)J.OBaI-IHH IIHCTIITyT KOOp)J.HHIIpyeT CBOIO pa60Ty C IICCJIe.n:OBl:IHIIHMII
p,pyrIIx yIJpelK)J.eHIIH, rOTOBIIT HayIJHble Ka)J.pbI, opraHH3yeT )J.IICKyC-
CIIII, KOH¢epeHUIIII II COBemaHIIH, nporraraH)J.IIpyeT HayIJHble 3HaHIIH
II IlIIIpOKO IIH¢opMIIpyeT 0 nOJIyIJeHHbIX HayIJHbIX pe3YJIbTaTax. OCHOB-
HbIMII CTpyKTypHbIMI1 rrO)J.pa3)J.eJIeHIIHMII IIHCTIItyTOB HBJIHIOTCH OT)J.e-
JIbI, JIa60paTopIIII, ceKTopbI, BbIIJIICJIIITeJIbHble ueHTpbI, 3KcnepIIMeH-
TaJIbHble 6a3bI II )J.p. .

B COCTaB AH CCCP BXO)J.IIToOJIee 250 HaY4HbIX yIJpelK)J.eHIIH. OKOJIO
400 HayIJHO-IICCJIe)J.OBaTeJIbCKHX IIHCTIITyTOB II )J.pyrHx HayIJHbIX opra-
HII3aUIIH BXO)J.IIT B cIIcTeMy aKa)J.eMIIH COI03HbIX pecrry6JIIIK H 60JIee
200 HayIJHbIX yIJpelK)J.eHHH - B COCTaB OTpaCJIeBbIX aKa)J.eMIIH: Bce-
COlO3HOH aKa)J.eMHII CeJIbCKOX03HHCTBem'IbIX HayK IIM. B. 11. JIeHIIHa,
AKa)J.eMIIII Me)J.IIUIIHCKIIX HayK CCCP, AKa)J.eMIIII ne)J.arorII4eCKIIX
HayK.

HayIJHble IICCJIe)J.OBaHIIH, KOTopble BbIIIOJIHHIOTCH· B AH' CCCP,
aKa)J.eMII5IX COI03HbIX pecrry6JIIIK, KOOp)J.IIHIIpyer COBeT AH CCCP no KO·

op)1,HHaUIIH HayIJHOH )J.eHTeJIbHOCTII, BO rJIaBe KOToporo ,CTOIIT rrpe3H-
)(elIT AH CCCP.

HaYIJHO-IICCJIe)J.oBateJIbCKIIe IIHCTIITyTbI AH CCCP II aKa)J.eMIIH co-
IQ3IIblX pecrry6JIIIK BbIIIOJIH5JIOT r JIaBHbIM 06pa30M ¢YH)J.aMeHTaJIbHble
IICCJle)J.OBaHIIH. O)J.HaKo C KalK)J.bIM rO)J.OM B03pacTaeT OTBeTCTBeHHOCTb
uKa)J.eMIIH 3a BHep,peHIIe pe3YJIbTaTOB IICCJIe)J.OBaHII51.

Pa3Hoo6pa3Hble ¢YH)J.aMeHTaJIbHble II rrpIIKJI3)J.Hble IICCJIe)J.OBaHII51
llbInOJIH51IOTC51 B YQe6HbIX IIHcTIITyTax. DO)J.roToBKa CneUIIaJIHCTOB )J.JHI
IHlp0)J.Horo X0351HCTBa CCCP H npoBe)J.eHIIe H2YIJHbIX HCCJIe)J.oBaHIIH -
9TH )l.Be ¢YHKUIIII Hepa3pbIBHO CB513aHbI MelK)J.y C060H. HaY4Hb1e IICCJIe-
)(OIHlIIH51 B By3ax )J.alOT B03MOlKHOCTb rrperro)J.2BaTeJI51M aKTIIBHO y4acT-
II013a'1'b B peilieHIIII aKTY8JIbHbIX rrp06JIeM II 5lBJI51IOTC51 B8lKHeHIlIIIM
rpe,ll.CTBOM yJIy4IlIeHII51 nO)J.roToBKII CneUII8JIIICTOB.

Cpe)J.II Bb1CIlIIIX yIJe6HbIX 3aBe)J.eHIIH BbI)J.eJI51IOT yHIIBepcHTeTbI, no-
JIll'reXHHIJeCKHe IIHCTIITyTbI, CneUIIaJIII3HpOB3HHble (OTpaCJIeBb1e) HH-

enITYThI.
YmmepCIlTeTbI rOTQB51T CrreUIIaJIHCTOB II rrpoBO)J.51T HayIJHble HCCJIe)J.O-

nil II IISI 11 o(jJIaCTH eCTeCTBeHHhIX H ryMaHIITapHblxHayK.

J]OJlIITeXHH4eCKIIe IIHCTIITyTbI rOTOBHT CneUIIaJIIICTOB II Be)J.yT HayIJ-
IlYIO pn()OTy rro pa3JIHIJHbIM OTpaCJI51M TeXHIIKH.

O'l'paCJIeBble IIHCTIITyTbI rOTOBHT CrreUIIaJIIICTOB )J.JI51 oT)J.eJIbHbIX OT-
pIICJIl'/\ IInp(»)~IIOrO X035JikTBa H KyJIbTypbI H Be)J.yT Hay4HylO pa60Ty
II ('OOTlll'T(,1'IlYloml'll OTfHICJIII amlllHiL .

B 111111\('1\('TplllH' (1IYIII<JlIIOIIIIPYCT (jOJlblllOe KOJIIIIJeCTBO By30B, HaCIJII-
'f1,1111l101l1l1XOIill.1I0 'WO '1'1>1('.lIay4IJO-rre)J.arOrrrQeCKIIX pa60THIIKOB, B TOM
11IIl'JIl' ()OJll'(~ I!J '1'1,le. )(Ol{TOPOB II 180 TbIC. KaH)J.II)J.aTOB HayK. YIJeHb1e BY-
aOllllaY1lllloT II o6ooUJ,moT onbIT I<OMMyHHCTHIJeCKOrO cTpOHTeJIbCTBa, pR3-
JlII(jIl'1'LlllaIOT '1'cope'1'HlIecKHe. rrp06JIeMbI ecteC1'BeHHb1X H 06ruecTBeHHblx
III1YI<, /)('!JUIIO'!' lIaH60JIee aKTyaJIbHble rrp06JIeMbI Hapo)J.Horo X0351HCTBa,
IIl1l'I~/)}1I0'1' Il lIapo)J.Hoe X0351HCTBO pe3YJIbTaTbI HayIJHbIX IICCJIe)J.oBaHIIH,
l'1l:I)(IlIO'1' yIJC61IIII<II II yIJe6Hhle rroco6HH, BbIIIOJIH51IOT pa60TbI HayIJHO-
MI"IIl)(lIlIl'CIWI'O xapaKTepa, rrporraraH)J.HpylOT )J.OCTIIlKeHHH HayKH, Tex-
11111(11II l(yJII,'l'ypLI, ocymeCTBJI51IOT rrO)J.rOToBKy HayIJHbIX Ka)J.poB. BOJIb-
1IIIIIIl'TilO IlY~IOll CTp8HbI BXO)IJIT B COCTaB MHHIIcTepcTBa Bblcruero
II Cpt'/UI(']'O ClIeL~lIaJIbHOrO o6pasoBaHIIH CCCP II COlO3HbIX pecrry6JIIIK.
/ jOJII>lllml rpynna By30B (rre)J.arOrIIIJeCKIIe, Me)J.IIUIIHCKIIe, lKeJIe3HO)J.O-
P 0>1\ IIhll' , I<YJJbTYPbI) rrO)J.IJIIHeHbI OTpaCJIeBbIM MIIHHcTepcTBaM, O)J.HaKO
111111p YI{()BO)~CTBYIOTCH o6mIIMli rrOJIOlKeHIIHMII II peWeHH51MII, rrpIIHII-
MllI'MhlMl1 MHIIBy30M CCCP.

1IIllIOII,IM lIpeHMyruecTBoM By30B B Bonpocax BbInOJIHeHII51 HayIJHOH
purl( 1'11,1110 cp:1I3lIeHIIIO C )J.pyrHMll HayIJHb1MH opraHH3aUIIHMH 5lBJIHeTCH
11I1,'11111111'1(IIMIIJleI{Ca CrreUHaJIIICTOB, lITO rr03BOJI51eT rrpOBO)J.IITb Kpyrr-
1II,It' IIllylllll,lI' 11I'('Jle)J.OBaHIIH Ha CTbIKax HayIJHbIX )J:IICUIIrrJIIIH. HapH)J.y
l' ~j'I'IIM IlY:II,l IIMI'J(),!, OOJIbille B03MOlKHOCTeH oTo6paTb TaJIaHTJIHBylO MO-

JIlW"I<J "
(kllllllllhlM t"IVYI<TYPllbIM rrO)J.pa3)J.eJICHHeM BbICiliero YIJe6HOrO sa-

IW/(C!I IIH , OCYIJ~l'C'!'JJJJmow.HM ylIe6HylO II HayIJHylO pa6oTy,51BJI5JeTC5I



Ka¢e,IJ.pa. OOMHMO Ka¢e,IJ.p npH By3ax MoryT 6bITb OpraHH30BaHbI Hay'l-I
HO-HCCJIe,IJ.OBaTeJIbCKHey'lpeJK,lJ.eHHfl: HHCTHTyTbI, np06JIeMHble H OTpac-
JIeBbIe JIa60paTOpHH, Y'le6HO-OnbITHble H 3KCnepHMeHTaJIbHble X03flH-'
CTBa, 3aBO,IJ.bI,C'leTI-W-BbI'lHCJII1TeJIbHble uel-ITpbI H ,lJ.pyrHe CTPYKTYP~
Hble nO,Il,pa3,IJ.eJIeHHfl.HaY'lHbIMH nO,IJ.pa3,IJ.eJIeHHflMI1B By3ax PYKOBO,IJ.Hl'
Hay'lHO-HCCJIe,IJ.OBaTeJIbCKHHCeKTOp HJIH OT,n:eJl.'

Op06JIeMHble JIa60paTOpHH C03,IJ.aIOTCfl,lJ.JIfl peWeHHfl aKTyaJIbHbIX"
np06JIeM HayKH H TeXHHKH. OTpaCJIeBble JIa60paTOpHH BbIllOJIHfllOT
KOHKpeTHble HaylIHo-IICCJIe,IJ.OBaTeJIbCKIIeII OnbITHO-KOHCTpyKTopcKHe
pa60TbI, BbI,lJ.BIIraeMble 3aIIHTepeCOBaHHbIMII MIIHIICTepCTBaMII II Be,IJ.OM-
CTBaMII.

BaJKHbIM Cpe~CTBOM rro BHeApeHIIIO pe3YJIbTaTOB HaylIHblx pa60T
flBJIHIOTCfl X03HHCTJ;leHHble ,lJ.OrOBOpbIBy30B C rrpe,IJ.rrpIIflTIIflMII H ylI-
peJK,lJ.eHIIflMII. 9TII ,lJ.OrOBOpbIB3aIIMOBblrO,IJ.HbI.0POII3BO,n:CTBYOHII BbI-
rO,IJ.HbITeM, lITO ,lJ.JIflpeWeHIIfl CTOfllIl,IIX nepe,IJ.HIIM 3a,IJ.alIMOJKHOrrpII-:
BJIelJb KOJIJI~KTIIBbI By30B, CJ;JOC06HbleBeCTIf HCCJIe,n:OBaHIIHHa ypoBHe
COBpeMeHHOII HayKII. BY3aM X03,n:OrOBOpbI n03BOJIfllOT paCWIIpflTb'
CBH3II C npOH3BO,IJ.CTBOM,BbIllOJIHflTb HCCJIe,IJ.OBaHIIflHaylIHo-TeXHII'le-
CKOro rrOpfl,IJ.Ka. Hapfl,IJ.y C 3TIIM By3bI HMelOT B03MOJKHOCTbyKpenJIHTb
CBOIOMaTepIIaJIbHylO 6a3Y nyTeM IICrrOJIb30BaHIIfl Cpe,IJ.CTB,npe,n:ycMoT-
peHHbIX B X03,IJ.OrOBOpaX. .

B rrpOBe,IJ.eHHIIHaylIHoH pa60TbI yqaqBylOT CTY,lJ.eHTbI.B HaCTOH-
lIl,ee BpeMfl HayqHafl pa60Ta cTy,n:eHTOBBKJIIOIJ:eHa B yqe6HbIH rrJIal-I.
CTy,n:eHT BbIIIOJIHHeT CaMOCTOflTeJIbHO HayqHylO pa60Ty B CTeHaX
By3a IIJIII Ha npaKTIIKe. HaII60JIbWIIH 3¢¢eKT nOJIyqaeTCfl TOr,n:a,
KOr,n:a cTy,n:eHTOB rrpIIBJIeKalOT K peWeHIIIO np06JIeM, Ha,n: KOTOpbIMH.
pa60TaIOT Ka¢e,n:pbIH JIa60paTOpHH ,n:aHHoroBy3a. OC06eHHO rrepCrreK-'
TI1BHbI cTy,n:eHlJeCKHe npOeKTHO-KOHCTpyKTopcKHe 61Opo (COKB), BbI-
rrOJIHHIOlIl,He peaJIbHble 3aKa3bI npe,n:rrpHHTHH. COKB HMelOTCH rrOqTII
B KaJK,n:OMTpeTbeM By3e CTpaHbI, OHH BbIIIOJIHfllOT 06'beM pa60T eJKe-
ro,n:HO 60JIee 'leM Ha 20 MJIH. p.

HaY'lHO-IICCJIe,IJ.OBaTeJIbCKl1eopraHII3aUlfII, Bxo,n:fllIl,IIe B COCTaBOT-
paCJIeBbIX MIIHHcTepcTB, BbIIIOJIHfllOT rJIaBHbIM 06pa30M npIIKJIa,n:Hble
I1CCJIe,n:OBaHIIfl,KOTopble CJIyJKaT KaHaJIOM 06eCrre'leHIIfl CBfl3H HayKH
C rrpoII3Bo,n:CTBOM. 3,n:ecb Ha OCHOBe pe3YJIbTaTOB ¢YH,n:aMeHTaJIbHbIX
pa60T orrpe,n:eJIfllOT HanpaBJIeHIIfl TeXHII'leCKOrO rrporpecca,' ¢OPMHPYIOT
TeXHII'lecKylO nOJIHTI1KY, pa3pa6aTbIBalOT, HcrrbITbIBalOT HOBylO TeXHO'
JIOrIIIO H rrpo,n:yKUHIO. B OTpaCJIeBbIX Hay'IHbIX yqpeJK,n:eHHflx cTpaHbI
Tpy,n:IITCfl 60JIee 45 % Bcex HayqHbIX pa60THIIKOB.

06bI'lHO· B orrpe,n:eJIel-IHOHOTpaCJIII BbI,n:eJIflIOTrOJIOBHOH IIHcTIITyT,
KOTOpbIH BbIIIOJIHfleT pa60Ty no OCHOBHOHTeMaTHKe ,n:aHHoro HanpaB-
JIeHIIH IIJIH rrp06JIeMbI II KOOp,n:IIHIIpyeT ,n:eflTeJIbHOCTb,n:pyrHX y'lpeJK,n:e-
HHfI B TOH JKe 06JIaCTII. fOJIOBHOH HHCTIITyT ,n:aeT3KcrrepTHblc 3aKJIIOqe-
HH5I BaJKHeHWeH npo,n:yKuHII, 0606lIl,aeT 3apy6eJKHbIH OIIbIT, pyKOBO-
,n:HTpa3pa60TKoH nporH030B pa3BIITII5I TeXHIIKII rr rrpoII3Bo,n:cTBa.

OTpaCJIeBbIMII Hayql'!bIMII yqpeJK,lJ.eHH5IMHHenocpe)J,cTBeHHo pyKOBO-
,n:5ITOTpaCJIeBble MIIHIIcTepcTBa.

B HaCTOfllIl,ee BpeM5I Ha6JIfo,n:aeTcfl rrpOJJ,eccB33IIMHoro npOHIIKHO-
IICIIIHI HayKII B c¢epy npoH3Bo.ncTBa, H Ha060poT, OT,n:eJIbHblenpe,n:-
npII5ITHfl C03,n:aIOTCflB c¢epe HayKII. C03,n:aHa ceTb Hay'IHo-npoIl3BO,n:-
l"I'BeHIiblX 06'be,n:IIHeHHH (HOO). C O,n:HOHCTOpOHbI, OHII C03,IJ.aHbInpH
l<pymibIx rrpe,n:npII5ITII5IX. HarrpIIMep, Ha 6a3e XapbKoBcKoro TpaKTop'
noro 3aBo,n:aHM. C. Op,n:lli:OHHKII,n:3eC03,n:aHOHay'lHO-npoH3Bo,n:cTBeHHoe
OO'be,n:HHemfe,BKJIIO'lalOruee 3aBO,n:,HayqHO-HCCJIe,n:oBaTeJIbCKHHI1HCTH-
TyT, KOHcTpyKTopcKoe 6IOPO, OnbITHble nOJIHrOHbI, 6a3bI. C ,n:pyroHcTo-
pOHbI, KpynHble npoH3Bo,n:cTBa C03,ll.aIOTC51rrpH Be,n:yruHX HayqHO-IICCJIe-
)~OBaTeJIbCKHXHHcTHTyTax,KoTopble MoryTBblcTynaTb He TOJIbKO B Ka-
'1eCTBeOnbITHbIX 6a3, HO II rrpOH3Bo,n:HTbcepHHHylO npo,n:yKUHIO. TaKHe
IIpOH3Bo,n:CTBaC03,n:aHbI,HarrpHMep, npH HI1I1 3JIeKTpOCBapKH HM. Oa-
ToHa AH YCCP, npH HI1I1 MaTepHaJIOBe)~eHHfl AH YCCP. fJIaBHOH
sa,n:aqeH HOO 5IBJI5IeTCfl yCKopeHHe HayqHO-TeXHH'leCKOrO rrporpecca,
1I0BbIllleHHe 3¢¢eKTHBHOCTI1 Hay'lHO- IICCJIe,n:OBaTeJIbCKIIXpa60T, CO-
!<parueHIffl CpOKOB no C03,n:aHHIOII BHe.npeHHIO B rrpOH3Bo,n:CTBOHOBOH
npO)(yKUHH H HOBbIX TeXHOJIOrHqeCKHXrrpoueCCOB. OnbIT pa60TbI HHI1
~J.CKTpOCBapKIIHM. OaTOHa H HI1H MaTepHaJIOBe,n:eHHHAH YCCP nOKa-
:I11.1I, '1TO rrpo,n:OJIJKHTeJIbHOCTbUHKJIa «HayqHa5I H,n:e5I- cepIIHHoe
IIpOH3BO,n:CTBO»cOKparuaeTCfl B 3TOM CJIyqae rrO'lTH B ,n:Bapa3a.

Wl1pOKHe rrpaBa rro rrpOBepKe ,n:e5ITeJIbHOCTHHay'lHbIX opraHH3aUHIl
IIIlCJ~OCTaBJIeHbI focy,n:apCTBeHHoMy KOMHTeTy COBeTa MlfHHCTpO B
CCCP no HayKe H TeXHHKe (fKHT), KOTOpbII!. 06eCrreqHBaeT B COOT:
Ill'Tl'TIHlH C ,n:HpeKTHBaMHrrapTHH 11npaBI1TeJIbCTBa npOBe,n:eHHee,n:HHOH
1'()I'YJ~III)("l'IlemIOH rrOJIIITHKII B 06JIaCTII Hay'lHO-TeXHIIQeCKOrO rrporpec-
ell II IH'1I0,/lba0I3aHH5I,n:OCTI1JKeHHHHayKII H TeXHHKH B Hapo,n:HOMX03HU-
1"1'111',1'1(1'1'1' HI3JIHeTCfl BbIClllHM opraHOM rocy,n:apcTBeHHoH BJIaCTH
II 1I1I1I1l'i1CTpaIH~B 06JIaCTI1 HayKII H TeXHHKH, OH HMeeTrrpaBo rrpOBep5ITb
Jlt~lITl\llbIlOCTb HaYQHbIX y'lpelli:,n:er-lHH, ,n:aBaTb 065I3aTeJIbHble ,n:JI5IMIlHH-
I'TepCTIl 11nej(OMCTB YKa3aHH5I 0 npeKparueHI1H HeonpaB,n:aHHO ;ry6JIIl-
pyt~MblX HJII1 He HMeIOII~HXTeOpeTl1qeCKOrO 11rrpaKTH'leCKOrO 3HaqeHH5I
III1Y11l1O-IICCJltW>BIlTCJlbCKHX11 OilbITHO-KOHCTpyKTopcKHxpa60T H HX
1l1l1l1l11ll'IIpOllllllllll, rI(I-IT pa3pa61lTbIDaeT Hay'lIlO-TeXHH'leCKHe npo-
1'110:'''. II 1I\Il'JlJI(HIH'IIIH1 110OCIlOIlllblM I1anpaBJleIlI1HM HayKI1 11TeXHHKH,
IIpl1l11('1'I,I 'CH'YJlllpITIII'lllllll'O IIl1'1'IIJWI'lIel'O nJIaHa Hay'lHO-HCCJIe,n:OBa-
'1'~~JI"I'I<IlX /111(')0'1',11.11I1111.1JIl))ll'O'J'OIlI(1I lIaYlJIIblX Ka,n:pOB, yTBep)K,n:aeT
1<00PJlIlII1ll~1I01lIlblt' 11'/11111'"110Ill'lI Jell1110OCIIOBHbIXHay'lHO-TeXHI1QeCKHX
IIPO(JJJeM,paapCJUaeT qmIIallcllpouallllc Hay'lHO-I1CCJIe,n:OBaTeJIbCKHXpa-
(JOT, BIIOCHT rrpej(JIOlli:eHHfl no pa3BHTI1I0 ceTH HaYQHbIX y'lpelli:,n:eHHH,
()CYIl~CCTI3JIfleT06ruerocy,n:apCTBeHHbIH KOHTpOJIb3a TeXHHqeCKIIM ypOE-
IIPM l)'rpaCJIeH Hapo,n:Horo X035IHCTBa, Be,n:aeT BonpocaMH HayQHO-TeX-
1III'II'I'IW?'! HH¢opMaUHH H Koop,n:HHaUHH Melli:,n:yHapo,n:HbIX Hay'lHO-TeX-
11I111l'I'1{lIXCB5I3eH.

l\:Iilmylo POJIb B rrOCTaHOBKeH o6cyJK,n:eHHII MHOrHX rip06JIeM HayKH
II TeXIII1J<lf I1rpalOT HaYQHble H TeXHHQeCKHe 06ruecTBa, 06'be,n:HHHIOIlI,l1e
1111JlOOPOBOJIbHbIXHaqaJIaX Hay'lHbIX If npaKTHqeCKHXpa6oTHHKOB o,n:-
lIoil I1JII1 HeCKOJIbKHX p0,lJ.CTBeHHbIXCrreUHaJIbHOCTeH He3aBHCHMO OT
MCCTa IIX pa60TbI. MaCCOBble HayqHO-TeXHII'leCKHe 06lIl,eCTBa (HTO)



opraHII30BaHbI no npOII3BO,lI.CTBeHHO-OTpaCJIeBoMy npIIHI.vmy, HX nep
BlIlJHbI.e opraHH3aIIIIII HaXO,lI.HTCH B aKa,n;eMIIHX, HI1I1, BY3ax, npe,lI.
npIIHTIIHx • .lJ.eHTeJIbHOCTb HIO OObe,n;IIHHeT BceC0103HbIii COBeT HaylJ
HO-Te';x:HHlJeCKHX oo~eCTB (BCHIO). BOJIbillYlO paooTy no BHe,n;peHH
HOBOH TeXI-IHKH II TeXHOJIOrHII npOBO,lI.IIT BceC0103Hoe OOIll,eCTBO H300r
peTaTeJIeii H paIIHOHaJIHSaTOpOB (BOI1P).

B nOCJIe,n;Hec BpeMH B HaIlleii CTpaHe opraHII30BaHa CHCTCMa HaYlJHbIX
IIeHTpoB. 21To OOyCJIOBJICHO OOJIbIllIIM KOJIlIlJeCTBOM paiiOHOB xapaKTc4
pH3ylOIll,HXCH pa3Hooopa3HbIMII ooraTciiIllHMH pccypcaMH B O;,lI.aJICHHbIX
oT yJKe CJIOJKIIBIllIIXCH KyJIbTypHbIX neHTpax. BbI,n;emllOT ,n;Ba Tiina HaYlJ~
HbIX IICI-ITpOB: perrrOHaJIbHO-KOMnJIeKCHbIe IT OTpaCJIeBbIe.

Per H 0 H a JI b H 0 - K 0 M n JI e K C H bI e H a ylJ H bI e II e H~;
T P bI - KpynHbIe OObe,n;IIHeRIIH HaYlJHbIX ylJpeJK,n;eHmi • .lLeJIb HX-
YCKopeHHe pa3BHTIIH ¢YH,n;aMeHTaJIbHbIX lICCJIe,n;OBaI-IIIii 1I pa3paOOTKa
npOOJIeM,. cnOCOOCTBYlOIll,HX pa3BHTHlO npOH3Bo,n;HTeJIbHbIX ClIJI B paiiOHe
pa3MeIll,eHHH ,n;aHHoro HaylJHOrO IIeHTpa. BOJIbIIlOe, BHlIMaHlIe y,n;eJI5I-
lOT nO,lI.rOTOBKe HaYlJHbIX Ka,n;pOB H Koop,n;mmIIlm lICCJIe,n;OBaHHii. K KOM-
nJIeKCHbIM IIeHTp,::tM OTHOCHT, HanpHMep, CHOlIpCKoe OT,n;eJIeHlIe, KOTO-
poe 3a KOpOTKlIlI OpOK CBoero CYIll,eCTBOBaHlI5I nplIOOpeJIO MlIpOBylO
1I3BeCTHOCTb. 3,lI.eCb CJIOJKHJICH HaYlJHbIii IIeHTp co BceMlI HenpeMeHHbIMH
COCTaBJIHlOIll,HMH IIlIKJIa «uCCJIe,n;OBaHHe - npOH3BO)I.CTBo»:aKa,n;eMHlJe.
CKlIe HI1I1, OTpaCJIeBbIe HI1I1, BY3bI., ceTb npoeKTHbIX lIHCTHTyTOB II KOH"
CTpyKTopcKue OlOPO, onbITHbIe 3aBo,n;bI. PH,n; HaYlJHbIX IIeHTpOB C03,n;a"
HO Ha YKpalIHe: B KHeBe, XapbKOBe, .lJ.oHeIIKe, .lJ.HenponeTpOBCKe,
JIbBoBe, O,n;ecce.

o T pac JI e B bI e II e H T P bI - OObe,n;HHeHHe HaYlJHbIX YlJpeJK~
,ll,eHHii O,ll,HOHHJIH OJIII3KHX OTpacJIeii 3HaHHH C IIeJIblO pa3pa6oTaTb KOM
nJIeKS npOOJIeM npeHMyIll,eCTBeHHo o,lI.Hoii HayKlI HJIH OTpaCJIH Hapo,n;Horo
X035IlICTBa . .lJ.e5ITeJIbHOCTb OTpaCJIeBbIX HaYlJHbIX IIeHTpOB HOCHT 'ooIll,e-i
C0103HbIii xapa.KTep. TIpHMepOMHBJI5IeTC5I HaYlJHbIii IIeHTp AH CCCp'
no 1I3y,;eHHlO ¢YH,ll,aMeHTaJIbHbIX HCCJIe,ll,OBaHHH B OHOJIOrrrH, pacnOJIO-;
JKeHHbIII B r. TIYIll,lIHO, a TaKJKe OTpaCJIeBbIe aKa,n;eMlIH HayK, BbIlIOJi-
HHlOIll,He B OCHOBHOM nplIKJIa,n;HbIe lICCJIe,ll,oBaHHH.

'K HaYlJHbIM Ka,ll,paM lIJIH HaYlJHbIM paoOTHHKaM OTHOC'HT JIll II , HMelO-
Ill,lIX BbICillee 06pa30BaHHe H Be,n;yIll,Hx HaYlJHO-HCCJIe,ll,OBaTeJIbCKYlO umI,
HaylJHO-ne,lI.arOrrrlJecKylO paoOTY no yTBepJK,n;eHHoMy B yCTaHOBJIeH-
HOM nOp5I,n;Ke nJIaHy. HaYlJHbIM pa60THHKaM, ycneillHo BbIlIOJIH5IlOIll,HM
B COOTBeTCTBHlI C YCTaHOBJIeHfIbIMlI TpeOOBaHlI5IMH HaylJHylO H ne,n;aro-
rrrlJeCKYlO paOOTY, npHcyLK,n;alOT YlJeHbIe CTeneHH H YlJeHbIe 3BaHH5I
(pIIC. 1.4).

B HaIlleii cTpaHe YCTaHOBJIeHhI ,n;Be, YlJeHhle CTeneHlI -- KaH,n;H,ll,aT
HayKlI ,ll,OKTOp HayK. OHH npHcyJK,n;alOTcH YlJeHbIM nOCJIe ycneIllHoii,
3aIll,HTbI ,n;IIccepTaIIHII, co,n;epJKaIll,eii pe3YJIbTaTbI caMOCT05ITeJIbHoB:
HaylJHO-IICCJIe,n;oBaTeJIbCKOH paooT~ COHCKaTeJIH ylJeHoii CTeneHII.

YlJeHbIe 3BaHIIH B CCCP - aKa.,n;eMHK IT lJJIeH-KOppecnoH,n;eHT AH
CCCP II aKa.,lI.eMIIH HayK C0103HbIX pecny6JIIIK, ,lI.eiiCTBlITeJIhHblH lJJIeH;
II lJJIeH-KOppecnoH,n;eHT OTpaCJIeBhIX aKa,n;eMIIH, npo¢eccop, ,n;OIIeHT,
cTapillHii II MJIa,n;IlllIii HaYlJHblii COTpy,ll,HHK, aCCIICTeHT. Yq;eHble 3BaHII1I

IIIHiCBaHBalOT JIHIIaM, KOTopble 3aHHMalOT ,lI.OJIJKHOCTII, cooTBeTcTBylO-
J1~He3TIiM 3BaHI15IM, H ycrrcillHo BblfIOJIHHIOT oOH3aHHocTH, YCTaHOBJIeHHble
/VIH 9TI1X ,n;OJIJKHOCTeii. TIPH 3TOM B nepBylO OlJepe,n;b YlJHTbIBalOTC5I
pe:l y JIhTaTbI HaYlJHO-lICCJIe,n;oBaTeJIbCKOii II HaylJHO- rre,n;arorlIlJecKoii
/~eH'reJIbHOCTII HaylJHorO paooTHHKa.

B HaIlleii cTpaHe K YlJeHbIM rrpe,n;bHBJIHlOT OOJIbillHe TpeOOBaHH5I,
IIpeJK,ll,e Bceto COOTBeTcTBylOIll,Iie MOpaJIbHoMy Ko,n;eKcy cTpoHTe~H, KOM-
MYHIi3Ma. HaYlJHbIii pa60THIiK ,n;OJIJKeH ObITb rrOJIIiTHlJeCKH rpaMoT-
IlbIM, H,n;eiiHo yoeJK,n;eHHbIM, rrpe,n;aHHbIM
u,n;eHM MapKCH3Ma-JIeHIIHH3Ma. OH HBJIHeT-
CH He TOJIbKO BbICOKOKBaJIH¢IiIIIipOBaH-
IIbIM CrreIIHaJIIiCTOM B Toii HJIIi IiHOii OTpac-
JlH 3HaHHII, HO Ii rrOJIHTIIlJeCKIiM OOiiIIOM,
(lmTaTOpOM Ii rrporraraH,n;IiCTOM. JIlOOOBb
J{ COIIIiaJIIICTIilJeCKOii po,n;HHe, CTpaHaM CO-
I~HaJIIi3Ma, rrpe,n;aHHOCTb H,n;eHM IiHTepHa-
1~1I0IIaJIIi3Ma, HeTeprrHMOCTb K HaIIHOHaJIb-
1I0i'! Ii pacoBoii HerrpHH3HH, K Bpa:raM KOM-
MyIlIi3Ma, MIipa, H ,CBOOO,lI.bI Hapo,n;OB-
IWOT'beMJIeMble lJepTbI COBeTCKoro YlJe-

1101'0.
ADTOpiITeT YlJeHOrO onpe,n;eJI5IeTC5I

11I)(')f{/~e Bcero pe3YJIbTaTaMH ero pa60TbI,
~~f!y /~Ill ~ueH H KBaJIH¢IIKaIIHeH.

110)~ ::>py,n;IiIIHeH nOHHMalOT IllupOKoe
II 1"11y(jo]{oe 3HaHHe Toil OTpaCJIII HayKH, B
liO'I'Opo/'i paOOTaeT YlJeHbIH, a TaKJKe 3HaHIie
CMC)I<IlbIX OOJIaCTeH ,n;pyrrrx HayK. HaHoo-
JII'C )~OCTOBepHbI H rrpOlJHbI 3HaHHH, ,n;o-
(\1,IThIC 113 nepnOHCTOlJHIiKOB. YlJeHbIH nOA-
IHlp I'IIeT IIX !{P IITIilJeCKOMY aHaJIH3Y, TBOp-
11l'('liO/\ 11l'lwpa(jOTJ(e, CHCTeMaTHlJeCR:H lIC-
IIWII,'IVI'T II 1'1I0('i'! N'HTCJIbHOCTH.

()I'I'yl'I'TIlIII' 'lpY)~IIIUIII 'IaCTO npHBo,n;IiT
Ii I(YI''I'IIf!II~11I1t\ II (1IIIOPIIIOllUllI pa3JIIilJHbIX
I' XI'M 11111ll')~O(,TII'I'OlJIIO lIf!ollepemlbIX H He
1',lIy(jOIW i1I1Cl,JIIl:.JHPOlHlIIHbIX M,lTepHaJIaX, K rrOBTOpeHHI-O B xy,n;weM
Illl)\(, paHce c,n;eJIaHHOrO ,lJ.pyrIIMIl. YLIelIbIH, OOJIa,n;aI-OIll,HH IllIipOKOH
'jPY/~lIl~Heti H TBOplJeCKHMH HaBbIKaMH, cnocooeH KpHTHlJeCKH OCMbICJIH-
IlIlTh llaylJHylO HH¢opMaU:IiI-O, 0IIeHHsaTb ee ,n;OCTOHHCTBa Ii He,ll,OCTaT-
101; Oil )~OJIJKeH <d:\eCTaH,n;apTHO» MbICJIHTb, Haxo,n;IiTb HOBbIe peIlleHHH,
""I)~lllll'aTh HOBbIe HaYlJHble H,n;eH, yMeTb pa60TaTb C HaYlJHbIMH rrpIi-
(JllPllMIl, rrpOBo,n;IITb Ca.MOCTOHTeJIbHO 9KcnepHMeHT, HaKarrJIIiBaTh
I~ III11:lJIH3HpOBaTb HyJKHble ¢aKTbI, 0600Ill,aTb HX, CHCTeMaTH3Hpo-
UilTb, TeopeTIiLIeCKH IiX OObHCHHTb, O¢OPMJIHTb B BH,n;eHaylJHbIX
(),J'lIeTOB, CTaTeH, ,n;OKJIa,n;OB, MOHorpa¢IiH, aBTopCKllX CBH,n;eTeJIbCTB,
1l,J1'<I/~CTb OCHOBaMH HayQHOH opraHH3aIIHH HaylJHOrO Tpy,n;a.

OCHOBHOii ¢OPMOH rro,n;rOTOBKH HaYlJHbIX Ka,ll,pOB HBJIHeTCH acrrH-
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PilC. 1.4. POCT KOJIIl'IeCTBa
HaY'lHbIX pa60THilKOB B CCCP:
1 ~ o6Il\ea KOJjHQeCTBO; 2 - Ha·
YQHble pa60THIlKH co CTeneHHMH



pafnypa. B HarueH CTpaHe 60JIee 70 % HayllHblx pa60THliKOB npOIUJI
acrIllpaHTcKylO nO)I,fOToBKy.

AcmrpaHTypa (OlJHaH, B KOTOpOHacrIllpaHTbI 06ylJalOTCH BTelJeHIf'
Tpex JleT, 3aOlJHaH- B TelJeHlle lJeTblpex JIeT) opraH1l3yeTcH rrpH HaylJ.
HbIX ylJpe)j{,lJ,eHHHx, BY3ax, HaYllHo-HCCJIe,lJ,oBaTeJIbCKHXHHCTIlTyTa,
If ,lJ,pyrllx ylJpeJK,lJ,eHHHX, KOTopble pacnOJIaralOT BblcOKOKBaJIHq:mUH'
pOBaHHblMH Ka,lJ,paMHHaYlJHbIX pylwBO,lJ,HTeJIeH, HaylJHO-JIa60paTopHo"
H 3KcneplfMeHTaJIbHOH 6a30H,rr03BOJIHIDlUeH npOBo,lJ,HTbllCCJIe,lJ,OBaHlfSJ
Ha cOBpeMeHHoM.ypoBHe. AcmlpaHTbI pa60TalOT no,lJ, pyKoBO,lJ,CTBO
HaYlJHbIX pyKoBO,lJ,llTeJIeHrro 1f36paHHoH TeMe, HBJIHlOlUeHCHCOCTaBHOoJ

lJaCTblO pa60T, BbIIIOJIHHlOlUlfXCH B HaylJHOM ylJpeM,lJ,eHHH.
OKQJIO 10 % BbIITyCKHHKoB By30B BOBJIeKalOTCHB c¢epy HayKH.

B nOCJIe,lJ,HeeBpeMH MOJIO,lJ,brXCneUlfaJIlfCTOB HanpaBJIHlOT B HaylJHO-HC-
CJIe,lJ,?BaTeJIbCKlfeHHCTlfTYTbI II By3bI B KalJeCTBe CTaJKepOB~lfCCJIe,lJ,oBa-
TeJIeH. B TelJeHlle O,lJ,HOro-,lJ,ByXJIeTcTaMepbI OBJIa,lJ,eBalOTMeTO,lJ,lfKOIfHC.
CJIe,lJ,OBaHllH,OCBaliBalOT TexHllKY 3KcnepllMeHTa II 113YlJalOTHOBeHIUHe
JJ,OCTllJKeHlfHHayKll II TeXHllKli no CneUHaJIbHOCTH.

rIO,lJ,roToBKa ,lJ,OKTOpOBHayK oCYlUeCTBJIHeTCH,KaK npaBHJIO, 6e3
oTpbIBa COliCKaTeJIH 0'1' OCHOBHOHpa60TbI.

5ypHoe pa3BHTlie HaylJHO-TeXHlllJeCKOH peBOJIlOUllH, yCKopeHHo
pa3BllTlie HayKH, 6bICTPbIH pOCTHOBbIXOTpaCJIeHII HanpaBJIelmH BbI3bI.
B310T nOTpe6HOCTb B CliCTeMaTlflJeCKOM nOBblIUeHIfll KBaJIll¢llKaUlili
HaYlIHbrx Ka,lJ,pOB.rIoaTOMy B nOCJIe,lJ,HeeBpeMH peryJIHpHO npOBO,lJ,HTCH
ceMlfHapbI HaYlJHbIX pa60THlfKOB. CJIOMliJIaCb CliCTeMa rroBblrueHllH KBa-
JIH<llHKaJum: ¢aKYJIbTeTbI H llHCTllTYTbI rrOBblIUeHHH KBaJIll¢llKaUliH
llaYlillo-ne,lJ,arOrHlJeCKliX KanpOB, llX CTaJKllpOBKa Ha rrepe,lJ,OBbIXrrpe)1.-
IIpllH1'IH1X H Ililysax, I-IYlYI, ceMHHapbI 3aBe,lJ,YlOlUliXKa¢e,lJ,p:JMllH ,lJ,p.

HIlYIJllblX II llaY4l-IO-lJelLarOnllJeCKHX pa60THHKOB H36HpalOT Ha Ba-;
1<II1l'1~lIbW)LO~I>I{lfOCTll,COO1'BCTCTBYIOIlLHeI1X y4eHoMy 3BaHlllO, no KOH·:
I<YPcy lal COOP1'ellaYlllJo/,o ylipe,K)Leml5! nyTeM TaHHoro rOJIOCOBaHHH
If '(('pes OIlp<')(C,IIeIlIlOenpeMH lIepeH36HpmOT. 1136paHHe H nepeH36paHI1e
1101<olII<ypcy fIBJIHeTC5IO,lLUOHH3 ¢OPM aTTeCTaUHHiIaYlJHbIX H HaylJHO-
1lt')(II/,onll!('CI<HX J<aJLpon.rIepe,lL nepeH36paHHeM Ha HOBbIH CpOK Y1fe-
II1>JiI llJIH IIpenoJLaBflTeJIb By3a OTlJHTbIBaeTCH0 CBoeH pa60Te sa BpeM51'
1If1~,6blDilIIIlH ero B 3TOH JJ,OJ1JKHOCTHrrOCJIerrOCJIeJJ,HIIXBbI6opOB. HaYlJ-
UbIH KOJIJleKTHB,me pa60TaeT YlJeHbIIf, napTIIHHaH H 06lUeCTBeHHbleop-
raHlf3aUIIH xapaKTepIl3ylOT H ,lJ,aIOTpeKOMeH,lJ,aUHH0 ero nepeH36pa-
HUll B yCTaHOBJIeHHOMnopH,lJ,Ke. . :

BonpOCbI, CBH3aHHbleC rrO,lJ,rOTOBKOHH rrOBbIIlleHHeM KBaJIII¢llKaUHII
HaYlJHbIX Ka,lJ,pOB,HBJIHIOTCHBaJKHeHIllllMII B HaylJHOH rrOJIHTIIKe If no-
3TOMy HaXO,lJ,HTCHB ueHTpe BHIIMaHIIH HaIlleH napTHli. UK KrICC, COBeT
MIU-IIICTPOB CCCP OCYlUeCTBHJIHIllllpOKylO nporpaMMY MeporrpHHTllH·
no COBepIlleHCTBOBaHIIlO CHCTeMbI rrO,lJ,rOTOBKHHay1fHbIXpa6oTHliKOB,
yJIy1fllleHIIlO llX KalJeCTBeHHoro COCTaBa.ll 06pa30BaJIII BbICIUYIO aTTec";
TaUIIOHHYlO .KOMIICCIIIO (BAK) rrpIl COBeTe MIIHllCTPOB CCCP, KOTO':
paH HeceT OTBeTCTBeHHOCTb3a aTTeCTaUIIlO HaYlJHbIX H HaYlJHO-rre,lI;a-
rOrIllJeCKIlX Ka,lLpOB.

Bbl50P TEMbl, cDOPMYI1MPOBAHHE
3AAALI HAYI.IHblX MCCnEAOBAHH~

II
§ 1. MevoAbl 060CHoaSHMSI TeM
Hay'lHblx HccneAoaaHMH

B HaYlJHO-I1CCJIe,lJ,OBaTeJIbCKOHpa60Te pa3JIll-
11:1101'HayllHble Harrp aBJIeHIIH, np06JIeMbI H TeMb!.

rIO,lJ,lWYttHbtM Hanpa8JleHUeM rrOHIIMalOT c¢epy HaY1fHbIX llCCJIe,lJ,O-
1l:IJIHH HaylJHOrO KOJIJIeKTllBa, nOCBHlUeHHbiX peweHIIlO KaKIIX-JI1l60
Ii pynHblx, ¢YH,lJ,aMeHTaJIbHbI~ TeOpeTlllJeCKII-3KcnepIlMeHTaJIbHbIX 3a-
llil'! B onpe,lJ,eJIeHHOHOTpaCJIlr HayKH. Ycrrex HaylJHOH pa60TbI, 3¢¢eK-
'I'IIIlHOCTbee BO MHorOM 3aBIICHT OTTOro, HaCKOJIbKO'y,lJ,alJHO060CHOBa-
110 IIaylJHOe HarrpaBJIeHIIe.

CTpyKTypHbIMII e,lJ,I1HIIuaMli HanpaBJIeHllSl HBJIHIOTCSlKOMrrJIeKCHble
IlpOrpaMMbI II np06JIeMbI, TeMbI II BorrpOCb!. KOMrrJIeKCHaHnp06JIeMa
IlI<JIlOlJaeT B· ce6H He~KOJIbKO np06JIeM.

rIO,lJ,np06JleMOii rrOHIIMalOTCJIOMHylOHay'mylO 3a,lJ,alJY,KoTopaH OXBa-
'I'''!BaeT 3HalJIITeJIbHYlO 06JIaCTb I1CCJIe.ll.OBaHIIHII I1MeeTnepcrreKTIIBHoe
:lllalJeHIIe. rIOJIe3HOCTb TaKIIX 3a,lJ,alJ II llX 3KOHOMIIlJeCKIIH 3¢¢eKT
IlilorjLa MOMHO orrpe.ll.eJIllTb TOJIbKO opIleHTHpOBOtIHO.

r1p06JIeMa COCTOIlT 113 pH,lLa TeM. TeMa - 3TO f-IaYlJHaH 3a.ll.alJa,
ox IHtTbIBalOlUaH onpe,lJ,eJIeHHylo06JIaCTb HaylJHOrO I1CCJIeJJ,OBaHliH.aHa
rl:t:lIlpyeTcH Ha MHOr01fIlc.iIeHHblx llCCJIe,lJ,OBaTeJIbCKIIXBorrpocax. Ilo,lJ,
!1iI!lllNbtMU 8onpocaMu rrOHIIMaIOT 60JIee MeJIKl-Ie HaYlJHble 3a,lJ,alJII, OT-
IIOCHlUIIeCH K KOHKpeTHoH 06JIaCTH HaylJHOrO llCCJIeJJ,OBaHIIH.

Pe3YJIbTaTbI peIUeHIIH 3TIIX 3a,lJ,aq llMelOT He TOJIbKO TeOpeTIIlJeC-
Iwe, HO rJIaBHbIM 06pa30M II rrpaKTIIlJeCKOe 3Hallerme, nOCKOJIbKY
MOMHO cpaBHllTeJIbHO TOlJHO YCTaHOBIITb OMIIJJ,aeMbIH3KOHOMIIqeCKIIH
'')II)ljleKT.

rIPII pa3pa60TKe TeMbi I1JIII Bonpoca BbI,lJ,BIIraeTCSlKOHKpeTHaSl3a·
)1I111HB I1CCJIe,lJ,OBaHliliC-. pa3pa60TaTb HOBbIH MaTepIlaJI, MalllIlHY, KOH-
('TPYI(ll!IIO, nporpeccllBHylO TeXHOJlOrllID II T.,lJ,. PellleHlle np06JIeM
('TlIIIII'I' 60JIee 06lUYlO 3a,lJ,aQy- CJJ,eJIaTbOTKpbITl-Ie, pelllHTb KOMnJIeKC
IIl1y'lHblX 3a,lJ,aQ,06eCnelJllBaIOlUIIX yCKopeHIIe TeOpeTl-IQeCKliX pa3pa60-
'1'01< 11 npouecca 06lUeCTBeHHoro npOIl3BO,lJ,CTBa.

llocTaHoBKa (BbI60p) rrp06JIeM llJIli TeM HBJIHeTCH Tpy,lJ,HOH, 0'1'-
IlC1'C1'UelUIOH3aJJ,alJeH,'BKJIlOQaeT B ce6H pH,lJ,3TanOB.



nepBbIH 9Tan - q;oplvty/lUpOBaHUe npo6/lelvt.' Ha OCHOBe aHaJIH3
rrpOTHBOpeqHH HCCJIe,n:yeMoro HarrpaBJIeHH5I ¢OPMYJIHPYIOT OCHOBHO
Borrpoc-rrp06JIeMy H onpe,n:eJI5IIOT B 06i.II.HX qepTaX OX{H,n:aeMbIH pe'
sy JIbTaT. "

BTOpOH .9Tarr BKJIlOqaeT B Ce6H paSpa60mKy cmpyKmypbt np06/lelvtbl,
BbI,n:eJI5IIOTTeMbI, rrO,n:TeMb1,BOrrpOCbI. KOMrrosHUHH .9THX KOMrrOHeHTO
,n:OJI)KHa CO~TaBJIHTb.~peBO rrp06JIeMbI (HJIH KOMnJIeKCHOHrrp06JIeMbI);
Do' KaJK,n:OH TeMe BbI5IBJIHIOT opHeHTHpOBOqHyIO 06JIacTb HCCJIe,n:o-
BaHHH.

Ha TpeTbeM .9Tane YCTaHaBJIHBaIOT aKmya/lbHOCmb np06/lelvtbt, T. e.
ueHHOCTbee Ha ,n:aHHOM.9Tane ,n:JIHHayKII H TeXHHKH. nJI5I .9TOrOrro KaM
,n:OH TeMe BbICT8BJIHIOr HeCKOJIbKOBOSp8JKeHHH H Ha OCHOBe aHaJIH38
MeTo,n:OM nOCJIe,n:OB8TeJIbHOro rrpH6JIIIJKeHHH HCKJIIOqaIOT BOSp8JKeHHH
B rrOJIbSY peaJIbHOCTII ,n:8HHOH TeMbI. DocJIe TaKOll «qHCTKH» OKOHqa.
TeJIbHO COCTaBJI5IIOTCTpyKTypy np06JIeMbI H 0603H8qaIOT YCJIOBHbIMKO-
,n:OMTeMbI, no,n:TeMbI, BonpOCbI.

DPH BbI60pe BaJKHO yMeTb OTJIHqaTb nceB,n:onp06JIeMbI 0'1' HayqHbIX
np06JIelvI. DceB,n:onp06JIeMbI (JIOJKHble, MHHMbIe), KaKyIO 6bI He HMeJIH
BHemHIOIO¢opMY, B OCHOBeCBoell HMeIOT aHTHHayqHbIH X8paKTep.

B TeXHHqeCKIIX HanpaBJIeHHHX HaH60JIbmee KOJIHqeCTBO nceB,n:o-
np06JIeM CB5I3aHO C Tpy,n:HOCT5IMII B p83BHTIIH HayKH. Oc060e MeCTJ.
cpe,n:H HHX saHHM8IOT np06JIeMbI, KOTopble nOBTopHIOT pemaeMble HJIlf'
yJKe pemeHHble. .uy6JIHpyeMble nceB,n:onp06JIeMbI 06yCJIOBJIHBaIOT ,n:o-
nOJIHHTeJIbHble 38TpaTbI Tpy,n:a yqeHbIX H cpe,n:CTB. I1HOf,n:a ,n:y6JIHPO-
BaHIIe np06JIeM He COBceM 6eCnOJIeSHo. TaK, B HayKe HSBeCTHbI c.ny-
qaH, Kor,n:a npH nOBTopHOH paspa60TKe np06JIeMbI ,n:OCTIIraJIH 60JIee
SHaqHTeJIbHbIX pesyJIbTaTOB. O,n:HaKO B ueJIOM paspa60TKa TaKHX
nceB,n:onp06JIeM npHHOCHT 60JIbme Bpe,n:a, qeMnOJIb3bI. '.

B nOCJIe,n:HeeBpeM5I B HayKy BOBJIeqeHa orpOMHa5I. apMHH pa60THH"
KOB,HenpepblBHO BbIll,8IOIUHX IIH¢OpMaUHIO. KpoMe Toro, HMeIOTCH60JIb-
mIle Tpy,n:HOCTIl B OCBoeHHH HayqHOH HH¢OpMaIrf:1. Bee 9TO C03,n:aer
npe,n:noCbIJIKH ,n:JI5I pa3pa6oTKH yJKe pemeHHbIX 11p06JIeM.

DOJIee 50 % HanpaBJIHeMbIX saHBOK Ha H306peTeHHe B TOll IIJIIl IIHOH
CTeneHH ,n:y6JIIlPYIOT yJKe pemeHHble BOnpOCbI. B HayKe OKOJIO 60 %'
nOBTopeHHH B HCCJIe,n:OBaHH5IXnpHxo,n:HTCH Ha o,n:HIWqeK, KOTopble
,n:orrycKaIOT OIIlH6KH npH BbI60pe TeM. 3HaqHTeJIbHO MeHbIIIe omH60K
B BbI60pe HanpaBJIeHHH, rrp06JIeM H TeM Ha6JIIO,n:aeTcHB XOpOlliO opra-
HH30BaHHbIX KOJIJIeKTHBax.

Dp'H 060cHoBaHHH np06JIeM HX KOJIJIeKTHBHo 06cyJK,n:aIOT Ha 3ace.
,n:aHI1HXHayqHO-TeXHHQeCKI1X COBeTOB,yqeHbIX COBeTOB,Ka¢e,n:p B BI1,n:e
ny6JII1qHOH 3aIUHTbI, Ha KOTOpOH BblcTynaIOT onnOHeHTbI H npI1HI1MaIOT
OKOHQaTeJIbHOe peIIIeHI1e. .

DocJIe 060CHOBaHH5I np06JIeMbI 11yCTaHOBJIeHHH ee crpyKTypbI Ha1
YQHbIH pa60THHK I1JIH KOJIJIeKTI1B, KaK npaBI1JIO, caMOCT05ITeJIbHOnpI1';
cTynaIOT K BhI60py TeMhI HayqHOrO I1CCJIe,n:OBaHI1H,qTO 3aQaCTYIO 6oJIee.
CJIOJKHO, QeM npOBeCTH caMO IICCJIe,n:OBaHI1e.K TeMe npe,n:bHBJI5IIOT pH,n: Tpe60BaHI1H.

OHa ,n:OJIJKHa6bITh aKmya/lbHOU, T. e. BaJKHOll, Tpe6yIOIUellcKO-
pcij:IIIero pa3peIIIeHI1H B HaCTOHIUee BpeMH. 3TO Tpe60BaHHe o,n:Iio H3
OCHOBHbIX.

lJeTKoro KpI1TepI1H ,n:JIHyCTaHOBJIeHHH CTeneHI1 aKTyaJIbHOCTH nOKa
lIeT. TaK, npI1 cpaBHeHI1I1 ,n:BYX TeM TeOpeTI1qeCKHX HCCJIe,n:OBaHHllCTe·
IICI-Ib aKTyaJIhHOCTH MOJKeT oueHIITb KpynHbIH yqeHbIH OTpaCJIH I1JII1
lIayqHbIll KOJIJIeKTI1B. DpI1 oueHKe aKTyaJIbHOCTH npHKJIa,n:HbIX HayqHhIX
pa3pa6orOK OmI16KH He B03HHKHeT, eCJIH 60JIee aKTyaJIhHOH OKa)J{eTCH
Ta TeMa, KOTOpa5I 06eCrreqI1T 60JIbIIIHH 9KOHOMHqeCKI1H 9¢¢eKT.

TeMa ,n:OJIJKHaI1MeTh Hay1iHylO H08USHY, BHOCI1Tb BKJIa,n: B HayKy.
8ro 3HaqI1T, QTO TeMa B TaKOH nOCTaHOBKe HI1Kor,n:a He paspa6aTbIBa-
.1WCb H B HaCT05IIUeeBpeM5I He pa3pa6aTbIBaeTC5I, T. e. ,n:y6mlpoBaHHe
IICKJIIOQaeTCH.ny6JII1pOBaHHe B03MOJKHOJIHIIIb B OT,n:eJIbHhIX CJIyQaHX,
Iwr,n:a no 3a,n:aHI1IOPYKOBOJJ:5IIUHXOpraHI13aUHll o,n:HHaKOBhleTeMbI pa3-
pa6aTbIBaIOT ,n:Ba KOHKypHpyIOIUIlX lWJIJIeKTIlBa B I~eJIHX pa3peIIIeHHH
lI<l)lmeHIIIHX rocy,n:apCTBeHHbIX np06JIeM B KpaTqallIIII1e CpOKI1.

rpaHb MCJK,n:yHayqHbIMH H HHJKeHepHbIMI1 HCCJIe,n:OBaHH5IMI1CTIl-
paCTC5I C KaJK,n:bIMro,n:OM. O,n:HaKO npH BbI60pe TeM HOBH3Ha ,n:OJIJKHa
rllolTb He I1HJKeHepHOll, a HayQHOJ1:,T. e. npUHl{unUa/lbHO HOBOU. ECJII1
p:1:1pa6aTbIBaeTC5InycTb ,n:aJKeHOBaH 3a,naQa, HO Ha OCHOBeyJKeOTKpbI-
TO!'!) 3aKOHa, TO 9TO 06JIaCTb IlHJKeHepHbIX, a He HaYQHhIX pa3pa60TOK.
I [lnTOYIY He06xo,n:HMO OTJIHQaTb HayQHyIO 3a,n:aQy OT I1HJKeHepHoll.
Bee TO, QTO yJKe I13BeCTHO, He MOJKeT6bITb npe,n:MeTOMHayQHorOHC-
C.IW1\OBaHHH. .

TeMa ,n:OJIJKHa6bITb BKOHOlvtUtteCKU B(prjJeKmUBHOU H I1MeTb SHattu-
Awcmb. JII06a5I TeMa npHKJIa,lJ,HbIX HCCJIe,n:OBaHI1H,n:OJIJKHa,n:aBaTb 9KO-
IIOMllQeCKI1ll 9¢¢eKT B HapO,lJ,HOMX03HHCTBe. 3TO O,n:HOIl3 BaJKHeHIIII1X
'I'pe60BaHHH. BbI60p TeMbI ,lJ,OJIJKeH6a3HpOBaTbCH Ha CneUHaJIhHOM
Tl~XHIlKO-.9KOHOMllQeCKOMpaCQeTe.

Ha CTa,lJ,llIl BbI60pa TeMbI HCCJIe,n:OBaHllHnpe,n:nOJIaraeMbIH 9KOHO-
MII'ICCKHH 9¢¢eKT MOJKeT 6bITb onpe,n:eJIeH, KaK npaBI1JIO, OplleHTI1pO-
110111I0.I1HOr,lJ,a 9KOHOMllQeCKIlH 9¢¢eKT Ha HaQaJIbHOH CTa,lJ,I1HyCTaHO-
III1TI, Ao06IUe HeJIb35I. B TaKllXCJIYQaHX ,n:JIH0plleHTI1pOBOQHOH OueHKI1
'III) 1'1'I(TIlBHOCTI1MOJKHOIlCnOJIb30BaTb aH8JIOfI1 (6JII13KI1e no Ha3BaHIIIO
II p;llpa60TKe TeMhI).

IJplI pa3pa60TKe TeOpeTIIQeCKIIX I1CCJIe,n:OBaHIIHI1Hor,n:a Tpe60BaHIIe
'1I(OIIOMHQHOCTI1MOJKeTyCTynaTb Tpe6oBaHIIIO 3HaQIIMOCTII. 3HaqIIMOCTb,
1(111<rJIaBHbIH KpI1TepI1H TeMbI, I1MeeT MeCTOnpI1 pa3pa60TKe IICCJIe.n;oBa-
1111II, onpe,n:eJIHIOIUllX npeCTllJK OreQeCTBeHHOll HayKI1 IIJIll COCTaBJI5IIOIUIIX
'1IY")\RMeHT ,n:JIHnpI1KJIa.n;HhIX I1CCJIe,n:OBaHllll,IIJIII HanpaBJIeHHbIX Ha CO-
III'PIIICIICTBOBaHI1e06IUeCTBeHHbIX II npOII3Bo.n;CTBeHHbIXOTHOllieHIIll H ,n:p.

Tl'Ma ,n:OJIJKHacoomeemcmeOBamb nporjJU/l1O HayqHOrO KOJIJIeKTIIBa.
1\lIil(}(I,d\ IIaYQHbIH KOJIJIeKTI1B(By3, HI1I1, OT,n:eJI,Ka¢e,n:pa) no CJIOJKHB-
1IIIIMl'H TpaAHUH5IM IIMeeT CBOH npO¢llJIb. KBaJII1¢I1KaUHIO, KOMneTeH-
'1'lItl('I'J.. Talwf[ cneurraJII13aUH5I, cnoc06cTByIOlII;a5I HaKOnJIeHHIO OnhITa
11l'1"lI(,)(OIlHIllUl, .n;aeTCBOI1nOJIOJKI1TeJIbHhlepe3YJIbTaThI - nOBblIIIaeTC51
TI'OPt"I'IIIICCI<Hll YPoBeHbpa3pa60ToK, KaqeCTBp 11 9KOHOMHQeCKaH s¢-
1III'I\TllnllOCTb, cOKpaIUaeTcH CpOK BbII10JIHeHIIH I1CCJIe,lJ,OBaHII5I.



O,lJ,HaKO HeJIb3H Bnan,aTb B Kpat'lHOCTb, npHMeH5I5I ,,)TOT npHH[('t,
ECJIH ,lJ,OnYCKaTbMOHOrrOJIIUoB HayKe, TOHCKJIlO'WeTC5ICOpeBHOBaH:
H,lJ,eH. 31'0 MOLKeT CHH3HTb 3¢¢eKTHBHOCTb HaYlJHbIX HCCJIe,lJ,oBam{i
3aKa3lJHKy 6y,lJ,eT rrpe,lJ,cTaBJI5ITbC5IHaYlJHa5I rrpO,lJ,yK[(H5I, KOTOpa5I~
BCer,lJ,aMO)KeT oTpaLKaTb HaI:lJIy'HIme rrOKa3aTeJIH. '

BbIIIOJIHJI5I ,lJ,JIHTeJIbHOeBpeM5I pa60Ty rro Y3KoCrre[(H8JIH3HpOBaii

HOH TeMaTHKec YCT05IBIlIeiIc5I MeTO,lJ,HKoH,HeKoTbpbIe HaYlJHbIe pa60
HHKH TepmoT K HeH HHTepec. I103TOMy B KOJIJIeKTHBe MO)KeT 6bITb H:'
CKOJIbKO HerrpO¢HJIbHbIX TeM (,lJ,0 10 %), He OTJIHlJalOmHXC5I pe3KO.
OCHOBHOH TeMaTHKH KOJIJIeKTHBa. 31'0 MOLKeT Bbl3BaTb 3HTy3Ha3,'
HHHQHaTHBY H rrpHJIHB TBOplJeCKHX CHJI B KOJIJIeKTHBe. '

BaLKHoH XapaIHepHCTHKOH: TeMbI 5IBJI5IeTC5IB03MOJKHOCTb6bICTpO!'
BHe,lJ,peHHS:IB npOH3Bo,lJ,CTBO.I1pH pa3pa60TKe TeMbI CJIe,lJ,yeToueHH'f'
B03MOLKHOCTbee OKOHlJaHH5I B nJIaHOBbIH: CpOK H BHe,lJ,peHHeB rrpoHS!
BO,lJ,CTBeHHbIXYCJIOBH5IX3aKa3lJHKa. ECJIH 31'0 HeJIb3H ocymeCTBHTb HJI
ocymecTBHTb B CpOKH, KOTopble He yCTpaHBalOT 3aKa3lJHKa, TO3¢¢e
THBHOCTb TaKHX TeM CYmeCTBeHHO CHHLKaeTC5I.

060CHOBbIBaH TeMy, HaYlJHblH pa60TI:lHK ,lJ,OJILKeH x 0 p o III
3 HaT b rr p 0 H 3 B 0 ,lJ,C T B 0 Hero 3anpOCbI Ha ,lJ,aHHOM 3Tane
,UJIH 3Toro He06xo,lJ,HMO opraHH30BbIBaTb KOMaH,lJ,HpOBKHB KpynHbI
npOH3BO,lJ,CTBeHHble06be,lJ,HHeHH5I,TpeCTbI, opraHH3aUHH, 3aHHMalOm~
eCH BHe,lJ,peHHeM. :'

BOJIbIIIOe 3HalJeHHe HMeeT nocemeHHe OTpaCJIeBbIX H aKa,lJ,eMHlJe
CKHX HHCTHTyTOB, Ka¢e,lJ,p p0,lJ,CTBeHHbIXBy30B. I1pH06peTalOT BaJK

HOCTb 6eCe,lJ,bIC Be,lJ,ymHMH HaylJHMMH pa60THHKaMH, KpynHblMH crre
UHaJIHCTaMH-rrpOH3BO,lJ,CTBeHHHKaMH.Bbl60py TeMbl ,lJ,OJILKHo npeJi
IIIeCTBOBaTb TmaTeJIbHOe 03HaKOMJIeHHe COTelJeCTBeHHblMHH 3apy6e)K'
HblMH, JIHTepaTypHblMH HCTOlJHHKaMH ,lJ,aHHOHH CMe)KHbIX CrreUHaJIb
HOCTeH:. '

CymecTBeHHO yrrpomaeTCH MeTO,lJ,HKaBbI60pa TeM B HaylJHOM Kb~
JIeKTHBe, HMelOmeM HaYlJHbIe Tpa,lJ,HUHH(CBOII rrpO¢HJIb) H pa3pa6aTb
BalOmeM KOMrrJIeKcHylO rrp06JIeMy. B TaKIIX KOJIJIeKTHBax HaYlJHbl
IICCJIe,lJ,OBaHII5IBbIIIOJIH5IlOTHe O,lJ,IIHO'IKII, a rpynrrbl, Cne[(HaJIII3IIpyIO
mIIeCH Ha pa3pa6oTKe TeM IIJIII BonpOCOB. 3,lJ,eCbHa'IIIHalOI[(IIH: pa60T;
HHK, KaK npaBHJIO, nOJIylJaeT TeMy, KOTOpa5I 6bIJIa 060CHOBaHa pa
Hee. Bep05ITHOCTb nOJIYlJIITb He aKTyaJIbHylO, He HOByIO, He 3ep¢eK
THBHylO TeMyHCKJIlOlJeHa. I1pH KOJIJIeKTHBHOH:pa3pa6oTKe H::lYlJHbI
IICCJIe,lJ,OBaHHH:60JIbIIIylO POJIb npH06peTaeT KpIITHKa, ,lJ,HC~YCCH5I
06cyJK,lJ,eHHe np06JIeM H TeM. B npouecce ,lJ,HCKyCCHHBbl5IBJI5IlOTC5IHo.
Bble, eme He peIIIeHHbIe aKTyaJIbHbIe 3a,lJ,alJH pa3HOH: CTeneHH BalK

HOCTH, 06beMa, CpOKOB pa3pa60TKH. '
Bce 3TO C03,lJ,aeT6JIarOrrpII5ITHble yCJIOBHH,lJ,JIHYlJaCTH5I cTy,lJ,eHTO

B Hay'IIIO-HCCJIe,lJ,OBaTeJIbCKOH:pa60Te Ka¢e,lJ,p. BbI60p reM ,lJ,JIHCTY,lJ,eH,:
lJeCKOH:pa60Tbl He npe,lJ,CTaBJI5IeTKaKOH:-JIH60 C.iiOJKHOCTII. "

I10CJIe 03HaKOMJIeHHH C TeMOH:HaY'IHbIH pa60THHK ,lJ,eJIaeT ,lJ,OKJI3,
pyt<OBO,lJ,HTeJIlOII KOJIJIeKTHBy, B KOTOpOM 060CHOBbIBaeT nOCTaHOBK'
Borrpoca II ero COCTOHHHeHa MOMeHT nOJIYlJeHH5I TeMU.
. 3¢¢eKTHBHO Ha 3TOM9Tarre nO,lJ,rOTOBHTb1-2 pe¢epaTa, rrpoBecT

liOllCYJIhTaUHH C pa60THIIKaMH HI1I1 H npoH3BO,lJ,CTBa.3TO II03BOJIIIT
1IIIIIJe II rJIyJK6e hpe,lJ,CTaBHTbHaYlJHO-HCCJIe,lJ,OB3TeJIbcKYlOTeMy.

1l0JlblIlOe 3HalJeHHe ,lJ,JI5IBbl60pa IIpHKJIa,lJ,HbIX TeM HMeeT lJeTKaH
1lll1l1MyJIHpOBKa 3a,lJ,alJ SaKa3lJHKOM (MHHHcTepcTBoM, 06be,lJ,HHeHHeM
II T. )\.). . . ,

I-IaYlJHblll pyKoBo,lJ,HTeJIb KOJIJIeKTIIBa ,lJ,OJILKeHC 60JlbIIIHM BHHMaHH-
I'M OTHeCTHCbK npe,lJ,JIOLKeHHHMCOTPY,lJ,HHKOB,KOTopble MoryT BbICTa·
IIllTh PH,lJ,TeM H BonpOCOB. fIepe,lJ, OKOHlJaTeJIbHblM peIIIeHHeM ueJIeco.
O('SPI13HOopraHII30BaTb llIHpOKylO ,ll,HCKyCCHlO. u"

fIpM COCTaBJIeHIIH 06mell nporpaMMbl HCCJIe,ll,OBaHHJllHeOOXO)lHMO
liMen B BH,lJ,y, lJTO B npouecce HaYlJHblX pa3pa60TOK B03MOJKHbl HeKO-
'I'0!lble H3MeHeHHH B TeMaTHKe. Onpe)leJIeHHaW POJIb B 9TOM n~HHa,lJ,JIe-
>IOIT 3aKa3lJHKY, KOTOpblH: B 3aBHCllMOCTH 0'1' CKJI3)J,blB31OmeHCHnpo-
II:Jt30)J,CTBeHHOll06CTaHOBKH BHOCHTKoppeKTHBbI, Bbl,lJ,BHr3SIna nepBoe
MCCTOnepBOOlJepe,ll,Hble TeMb!. "

BaLKHoe 3HalJeHHe npH pa3pa60TKe 06meH nporp3MMbl HCCJIe)\OBa-
IIIIH HMeeT Bbl)leJIeHHe ,lJ,OJIrOCpOlJHbIXH KpaTKOCpOlJHblX HCCJIe,ll,OBa-
II II tl ¢YH,lJ,3MeHTaJIbHbIX H npHKJIa,lJ,HbIX. COOTHOlIleHHe MeJK,lJ,y HHMH
:1I111I~CllT01' MHomx ¢aKTopOB - Tpe60BaHHH: 33Ka3lJHKa, HaylJHOrO
1I0TCHUH3JI3 KOJIJIeKTHBa, HaJIHlJHSI COBpeMeHHoro 3KcnepHMeHTaJIb-
1101'006opy,lJ,OBaHHSI, HaylJHOrO 3a)leJIa KOJIJIeKTHBa Hero pa60Tocno-
l'O()IIOCTH H T. ,lJ,. '

npn13e)leHHhle BblllIe Tpe60BaHHSI (KpHTepllH), npeJl,b5IBJIHeMble
I( IlbI60py TeM, n03BOJISIlOTBcecTopOIme oueHHTb ~ yCTaHoBHTb npHrO)l-
1I0CTb HX ,lJ,JISIj\aHHOH: HaylJHO-HCCJIe.noBaTeJIbCKOIIopraHH3aUHH.

B pSI,lJ,eCJIylJaeB npH nJI3HllpOBaHllH TeM B03HHKaeT nOTpe6HOCTb
II IIbl60pe HaH60JIee nepcneKTHBHblX, 9KOHOMHlJeCKH060cHoBaHHblx TeM.
'/":11(, HaylJHoMy KOJIJIeKTHBy 3aKa3qHK MOLKeTnpe,lJ,JIOJKHTbHeCKOJIbKO
n'M, HJIH Hao60pOT, OTpaCJIeBoMy MHHHcTepcTBy, By3aM H HI1I1 MOLKeT
liblTb npe)lCTaBJIeH pSI)l TeM ,lJ,JISIBKJIlOlJeHHSIB nJIaH. B 3TOMCJIYlJae
ollCHKY Hapo,lJ,HOX03SIllCTBeHHoHHe06xo,lJ,HMOCTHpa3pa60TKH TeM He-
O()XO)lI1MO onpe,lJ,eJISITb lJHCJIeHHblMHu KpHTepHHMH. •

fI pOCTeH:IIIHM HBJISIeTCHKp HTepHH 9KOHOMHlJeCKOH

K3 = 3n/3H,

1'1(\ 3n - npe,lJ,nOJIaraeMblH 3KOHOMHlJeCKHH:3¢¢eKT OT BHe,lJ,peHi-IH,
:ill- 3aTpaTbl Ha HaYQHble HCCJIe,lJ,.()B3HH5I.

l(CM 60JIbllIe 3HalJeHHe K3, TeM 3¢¢eKTHBHee TeMa H Bbl~e ee Ha-
!l0)lIIOX03SIH:CTBeHHa5I3¢¢eKTI1BHOCTb. BeJIHlJHHa Ka B HallIeH cTpaHe
IW,/I('()JIeTC5IOT 1,5-2 .no 10 p. Hapy6JIb 3aTpaT. u

()JlllaKO KpHTepIIH K3 He YlJHTbIBaeT 06beM BHe,lJ,pSIeMOHnpo,lJ,y~-
11.1111,IICpI10)J, BHe,lJ,peHHSI. BOJIee 06beKTHBHblM 5IBJISIeTCSIKpHTepIIH,
llilJlIIIl'JIHCMblH: no ¢opMYJIe

3¢¢eKTHBHOCTH

(2.1)

Cr Vf
K3 = 3

0

:iJl<'('h C1• - CTOI1MOCTbnpo)lyKUHH 3a ro.rrnOCJIe OCBOeHH5IHaylJHOrO
IIITJJe)l0I18IIHSI Ii BHe,lJ,peHHHB np01l3BO,lJ,C1'BO,T - IIpO)J,OJILKHTeJIbHOCTb



npOH3BO,IJ.CTBeHHoroBHe,IJ.peHH51B rO,IJ.ax; 30 - oorn.He 3aTpaTbI Ha Bbl
nOJIHeHHe Hayq~IOrO HCCJIe,IJ.OBaHH51,OnbITHOe H npOMbIIllJIeHHOe OCBOe:
HHe npO,IJ.yKIJ,HHH rO,IJ.OBble3aTpaTbI Ha ee H3rOTOBJIeHHe no HOBOHTex,

HOJIOrHH.
Ba:llmeHIllHM KpHTepHeM nepcneKTHBHOCTH TeMbI, 5lBJI51eTC51ee 3KO

HOMHqHOCTb. O,IJ.HaKO npH OlJ,eHKe KpynHbIX TeM HHOr,IJ.a3Toro KpHTe
pH51 He,IJ.OCTaTOqHO.TpeoyeTC51 OOJIee 06rn.a51 OlJ,eHKa, yqHTbIBaIOrn.a,
11,IJ.pyrHe nOKa3aTeJIH. B 3TOM CJIyqae HaH60JIee ,IJ.OCTOBepHoH5lBJI51eTC'

3KcnepTHa51 OlJ,eHKa.
. MeTO,IJ.HKa TaKOH OlJ,eHKH CBO,IJ.HTC51K CJIe,IJ.yIOrn.eMy.DO,IJ.6HpaIO\

COCTaB11KOJIlflleCTBo (He MeHee 7, 06blqHO 7 - 15) 3KcnepTOB. B 3aBH
CHMOCTll OT CnelJ,HepHKH-TeMaTHKH HanpaBJIeHHH HJIH KOMnJIeKcHo'
nporpaMMbI Ha3HaqaIOT HJIH YCTaHaBJIHBaIOT C nOMorn.bIO 3KcnepTO •.,
OlJ,eHOqBble nOKa3aTeJIH TeM. KalK,IJ.OMY nOKa3aTeJIIO Ha3HaqaIOT K03ep
epHIJ,HeHTbI 3HaqHMOCTH. K03epepUIJ,Hem 3HaqHMOCTH nOKa3bIBaeT Be;
,IJ.aHHOrOnOKa3aTeJI51 B HapO,IJ.HOX0351HCTBeHHoHHeo6xo,IJ.HMOCTHpa3pa
60TKH ',IJ.aHIIOHTeMbI. 3KcnepTaM BbI,Il.aeTC51OlJ,eHOQHa516aJIJIbHa51 IllKR
JIa, C nOMorn.bIO KOTOpOHOHH YCTaHaBJIHBaIOT6aJiJIbI no KalK,IJ.OM
nOKa3aTeJIIO. TeMa, nOJIYQHBIlla51 MaKCHMaJIbHbIH 6aJIJI, CQHTaeTC51HaH'
OOJIee nepcneKTHBHoH. CyMMapHbIH 6a,JI BbIQHCJI51IOTnoepopMYJIe

n

q = ~ Pimi,
i=l

r,IJ.e Pi - 6aJIJI i-ro olJ,eHOQIWro nOKa3areJI51, BbICTaBJI51eMbI»: 3Kcnep
TOM; mi - K03epepHIJ,HeHT 3HaQHMOCTH i-ro nOKa3aTeJI51; n - QHCJI

T a 6 JI H U a 2,1 ou:eHOQHbIX nOKa3aTeJIeH n~
TeMe.

B • KaQeCTBe npHMepa
TaOJI. 2.1 npHBe,IJ.eHa olJ,e
HOQHa51 UlKaJIa. KaK BH,IJ.H

H3 Ta6JI. 2. I, 3KcnepTbI np.
yCTaHOBJIeHHH K03epepHIJ,HeH
TOB 3HaQHMOCTHHapO,IJ.HoxO'
351HCTBeHHOHHeo6xo,IJ.HMOCT
OT,IJ.aJIHI1pe,IJ.I10QTeHHe3KO'
HOMHqHOCTH, a ,IJ.aJIee COOT

Ol.\eHO'lHble !<plITepllll :lI
nOKaaaTeJIIi II K09q,- nOKaaaTeJIeil "q,1Il.\lIeHT BeCOMOCTH "OJ~

AKTyaJIbHOCTb OqeHb aKTyaJIb-
TeMbI 0,35 HaH 5

AKTyaJIbHaH 4
He oco60 aKTy-
aJIbHaH .3

3KOHOMHqHOCTb BblcoKaH, Kg> 7 5
TeMbl 0,40 Cpe,l(HHH, Ks =

=3-6 4
HH3KaH, Kg< 3 3

PeaJIfl3aUHit J1emaH, Tpe6ylOTcH
BHep;peHHit 0/25 He3HaqHTeJIbHble

3aTpaTbI 5
Cpe,l(HHH, Tpe6YIOT-
eH aaTpaTbI 4

, Tpy,l(HaH, Heo6xo-

I ,l(HMbI'60JI'bllIHe

I 3aTpaTbI 3

l 32

PI 3 3 5 4 $
P2 3 4 5 5 4
P~ 3 3 5 3 4",

IICTCTBeHHO aKTyaJIbHOCTH H peaJIH3aUHH. ECTecTBeHHo, B03MOlKHbi
II )\pyrHe BapHaHTbI.

B TaOJI. 2.2 npHBe,lreHbI pe3YJIbTaTbI 3KcnepTHOIT OILeHKH I151THTeM
III) I{pHTepHHM, npHBe,lleHHbIM B TaOJI. 2.1.

BbIQHC.1eHHblu cyMMapHblu 6aJIJI j-ro 3KcnepTa n51TH TeM no epop-
My,lIC (2.3) COOTBeTCTBeHHO paBeH: rro TeMe NQ 1 qI = 0,3.5 . 3 +
I 0,4· 3 + 0,25 . 3 = 3; I10 TeMe NQ 2 q2 = 3,4 H ,IJ.aJIee q3 = 5;

I/., = 4,15; q5 = 4,35. CJIe,lIoBaTeJIbHO, OlJ,eHKa HapO,IJ.HOX0351HCTBeHIIOH
lIeooxo,IJ.HMOCTH pa3pa60TKH TeM j-M 3KcnepToM paHlKHpoBaHa TaK:
IIl'pBoe MeCTO SaH51JIaTeMa NQ 3, ,IJ.aJIeeNQ 5, 4, 2, 1.

§ 2. COCTiiBneHHe TeXHHKO-
~KOHOMH~eCKoro 06ocHosaHHH
Ha nposeAeHHe HaY~Ho-
HccneAOBaTenbCKHX pa60T
POCT 3epepeKTHBHOCTH06rn.eCTBeHHoro rrpOH3BO,IJ.-

("IWI Tpe6yeT HaHCKopeUIllero BHe,IJ.peHH51,IJ.OCTHlKeHHHHayKH H Tex-
IIfIKH. 3TO 06yCJIOBJIHBaeT He06xo,IJ.HMOCTbpaspa60TKH npelK,lle Bcero
T('X TeM, KOTopble rrpHHOC51T HaH60JIbIllHH 3epepeKT HapO,IJ.HoMyX0351H-
I"my.

BbICOKa513epepeKTIIBHOCTbTeMbI MOlKeT 6bITb ,IJ.OCTHrHyTanpH yCJIO-
111111,QTO ern.e ,IJ.Oee pa3paOOTKH BbIIIOJIHeHO T e x H H K 0 - 3 K 0 H 0 -
~1II Q e C K 0 e 060 C HOB a H H e (T30). D03TOMY HenpeMeHHbIM
yt',lIoBIIeM nepe,ll rrpOBe,IJ.eHHeMIICCJIe,IJ.oBaHHHno BbI6paHHoH TeMe HB-
,11~leTC51rrpOBe,lleHHe T30 Ha HHP HJIII OKP C ocymeCTBJIeHIIeM npe,llBa-
IlIlTCJIbHOH naTeHTI-IOH rrpopaooTKH Ha HOBH3HY H nepcneKTIIBHoCTb.
I' -)0 5lBJI51eTC5l OCHOBHbIM HCXO,IJ.HbIMnpe,IJ.nJIaHOBbIM ,IJ.oKyMeHToM.
'!'11,llbKOrrpII HaJIHQHHTaKoro 06ocHOBaHH51 B03MO)KHO,IJ.aJIbHeITIllee nJIa-
II IIJ!I)BaHHe II epHHaHcHpoBaHHe TeM SaKa3QIIKOM.

I~CJIb COCTaBJIeHHHT30 - yCTaHoBHTb ,IJ.aHHble0 HOBeHIllHx ,IJ.OCTH-
i1it'IIIl51X HayKII H TeXHHKH no paccMaTpHBaeMoH TeMe B CCCP H3a
Ily(>ellioM. B HeM 060CHOBbIBaeTC51 HapO,IJ.HO-X0351HCTBeHHa51rrOTpeO·
11111''1'1>, rrpe,IJ.nOJIaraeMble 06'beMbI BHe,IJ.peHII5l, OlKH,IJ.aeMbleTeXHHKO-3KO-
III 1M IIQeCKlle H COIJ,HaJIbHblepe3YJIbTaTbI.

(:OCTaB T30 BKJIIOQaeTB ce651TaKHe pa3,IJ.eJIbI:HCXO,llHbICnOJIOlKeHH51,
l,t',Y,/lbTaTbI rrpe,IJ.BapHTeJIbHO BbmOJIHeHHblX rraTeHTHblX qOHCKOB Ha
1I111l11:l1IYH rrepcneKTHBHoCTb, HapO,IJ.HOX035IHCTBeHHa51HeOOXO,IJ.HMOCTb,
IIIlf,('M H MeCTO BHe,IJ.peHH51,TeXHHKO-3KOHOMHQeCKHe H COIJ,HaJIbHble
1'1' IV,/lhTaTbI.

1\ lIepBOM p83,IJ.eJIe T30 YKa3bIBaIOT rrpHQHHbI pa3pa6oTKH TeMbl,
'III I IIOl'JIY)KIIJIO OCHOB8HHeM ,IJ.JI51ee BbIITOJIHeHHH.

(kllOllY p83,lIeJIa COCTaBJI51eTKpaTKHIT JIHTepaTypHbIH 0630P, BKO-
I "1)( 1M oJlHCaH YlKe ,IJ.OCTHrHyTbIll:ypoBeHb HCCJIe,IJ.OBaHHITIf nOJIYQeHHble
I'" ly,/luraTLI. Oco60e BHHMaHHe y,IJ.eJI51eTCHeme HepeweHHbIM Borrpo-
(,i1~I. O()O('lIOBbIBaeTCH aKTyaJIbHOCTh, 3HaLlHMOCTb H Ba}l\HOCTb pa60TbI
/111\I (ITI'i1CJlIl II HapOllHoro x03mkTBa CTpaHbl.



TaKOH 0030P n03BOJI51eTOOOCHOBaTb3a,ll,a1U1HCCJIe,ll,OBaHH51,OnHCa
CymeCTByIOmHe MeTO,ll,bI p~WeHH51 H apryMeHTHpOBaTb B03MOJKHOC
npHMeHeHH51 HOBbIX, OOJIee npOrpeCCHBHbIX MeTO,ll,OBH MeTO,ll,HK, M"
TeMaTHqeCKOrO annapaTa H 9BM. )laJIee pa3paOaTbIBaIOT oomyIO MeT
,lI,OJIOrHIOnpOBe,ll,eHH51HCCJIe,ll,OBaHHH,BbI,lI,eJI51IOT3TanbI (no OT,lI,eJIbHbI
BonpocaM H rO,ll,aM), nJIaHHpyIOT nOJIyqeHHe KOHeqHOH npO,ll,yKIIHH B p
3YJIbTaTe BbIllOJIHeHH5I TeMbI - HHCTpyKIIHH, TeXHHqeCKIIX YKa3aHH
npaBHJI.

DaTeHTHyIO npopaOOTKY npOH3BO,ll,51THa nOCJIe,ll,HHe5-7 JIeT. 9T
,naeT B03MOR{HOCTbBbI5IBHTb OTJIHlfHe nJIaHHpyeMoH TeMbI OT yJKe pa
paooTaHHbIx aHaJIOrnqHbIX TeM B cTpaHe H 3a pyoeJKOM, IIeJIeCOOopa
HOCTb 3aKynKH JIHIIeH'!HH. Oc060e BHHMaHHe Heooxo~HMO y,ll,eJIHl'
B03MOJKHOCTHnaTeHTOBaHH51 npe,ll,nOJIaraeMOro pe3yJIbTaTa, lfTO no
BOJI5IeTHaH60JIee npaBHJIbHO C<jJOpMyJIHpOBaTbTeMy, BbI5IBHTb ee cn
IIII<jJHKy H OTJIHqHe OT paHee BbIllOJIHeHHblX. Ha- OCHOBe naTeHTHO
npopaOOTKH C03,l1,aIOTC51yCJIOBHH ,lI,JIH conOCTaBJIeHH5I nJIaHHpyeMbI
HCCJIe,ll,OBaHHHC HMeIOmHMC51ypOBfleM HCCJIe,ll,OBaHHHno ,lI,aHHOHTeM

Ha CTa,ll,HH COCTaBJIeHH51T90 HyJKHO yCTaHoBHTb HapO,ll,HOX0351
cTBeHHyIO Heooxo,nHMOCTb, OOJIaCTbHCnOJIb30BaHH51OJKH,lI,aeMbIXpe3YJI
TaTOB HI1P, B03MOJKHOCTb HX npaKTHqeCKOH peaJIH3aIIHH B ,lI,aHHO
OTpaCJIH. "

BOJIbWOe 3Haqem1e npHoopeTaeT yCTaHOBJIeHHe OO'beMa BHe,ll,pem1
B COOTBeTCTBHHC n51THJIeTHHMHnJIaHaMH pa3BHTH51 OTpaCJIH H np
rH030B Ha 60JIee rrp0,ll,OJIJKHTeJIbHbIHrrepHO,n. OT npaBHJIbHOCTH np
m030B BHe,ll,peHH513aBHCHT ,nOCTOBepHOCTbnoJIyqaeMOrO 3KOHOMHq
CKOro 3<jJ<jJeKTa.

B pe3YJIbTaTe pa3paOOTKH TeMbI ,nOJIJKHbIObITb C03,l1,aHbInporpeCCH
Hble BapHaHTbI HOBOH TeXHHKH - MaTepHaJIOB, H3,neJIHH, TeXHOJIOrH
MaIllHH. Ha CTa,ll,HHOOOCHOBaHH5IHI1P HeOOXO,ll,HMOonpe,ll,eJIHTb npe,nn
JIaraeMbIH (nOTeHIIHaJIbHbIH) 3KOHOMHlfeCKHH3<jJ<jJeKT3a rrepHO,ll,npHM
HeHH51HOBOH TeXHHKH. 9TOT nepHO,ll, 3aBHCHT OT npo,nOJIJKHTeJIbHOCT
pa3pa60TKH HI1P H OKP, 3TanOB 3aBepWeHH5I H BHe,ll,peHH51OT,lI,eJIbHbI
BonpOCOB H COCTaBJI5IeTOKOJIO rr51THJIeT.

KpoMe 3KOHOMHqeCKOro3<jJ<jJeKTaB T90 Heooxo,nIIMO YKhsaTb npe
nOJIaraeMb1e COIIHaJIbHble pe3YJIbTaTbI: pOCT npOH3Bo,nI1Tt'JIbHOCTHTp
,na H KaqeCTBa npO,ll,yKIIHII, nOBbIWeHI1e ypOBH51TeXHHKI1 ce30naCHOC
H npOH3BO,ll,CTBeHHOHcaHHTapHI1, ooeCneqelme oxpaHbI npHpO,ll,b1H 0
pYJKaIOmeH cpe,nbI.

B pe3YJIbTaTe COCTaBJIeHH51T90 ,lI,eJIaeTC51BbIBO,n 0 IIeJIeCOOopa
HOCTII H HeOOXO,ll,IIMOCTHBbIIIOJIHeHH51HI1P II OKP. T90 yTBep)K,n
eTC5I OTpaCJIeBbIM MIIHIICTepCTBOM.

§ 3. HaY'IHO-TeXHH'IeCKaSi HHepOPMal.\H

XapaKTepHoH qepTOH pa3BHTH51 COBpeMeHH
HayKH 5IBJI51eTC51OYPHb1H POCT HOBbIX HaYlfHbIX ,lI,aHHbIX, nOJIyqaeMb
B pe3YJIbTaTe HCCJIe,ll,OBaHHl'i. EJKerO,ll,HO B MHpe H3,l1,aeTC51OKOJI
0,5 MJIH. KHHr no pa3JIHqHb1M BonpocaM, HeCKOJIbKOMHJIJIHOHOB ny

JIHKaIIHH, perncTpHpyeTC51 HeCKOJIbKO COT TbIC51q,lI,IICCepTaIIHH. BOJIb-
1110e KOJIHlfeCTBO HayqHO-TeXHHlfeCKOH HH<jJopMaIIHII CO,ll,epJKHTCHB

IIHAe pYKonHcell.
I1H<jJopMaIIHH HMeeT CBOHCTBO«CTapeTb». 9TO OO'bHCHHeTCHn05IB-

JleHHeM HOBOll nelfaTHOH II HeonyOJIHKOBaHHOll HH<jJopMaIIIIH HJIH
YMeHbIlleHHeM nOTpeOHOCTHB ,lI,aHHOll HH<jJopMaIIHH. Ha pHC. 2.1 npHBe-
)(eHb1 3aKoHoMepHocTH «cTapeHH51» HH<jJopMaIIHH. I1HTeHcHBHoCTb rra-
)(eHH5I IIeHHOCTH HH<jJopMaIIHH (<<cTapeHH5I») opHeHTHpoBOlfHO cocTa~-
J1f1eT10 % B ,lI,eHb ,lI,JI51ra3eT, 10 % B MeC5III ,lI,JI5I )KypHaJIOB H 10 Yo
II ro,ll, ,nJI51KHHr. u

OrblcKaTb HOBoe, nepe,ll,oBoe, HayqHoe B peWeHI1H ,naHHOHTeMbI -"
CJIOJKHa513a,ll,alfa He TOJIbKO,lI,JIHO,ll,HOrOHayqHOrO paOOTHHKa, HO H ,lI,JIH

()OJIbIllOrO KOJIJIeKTHBa. uLJ:TOObIyCKO- ~100
pHTb OTOOp HeOOXOAHMOH ,nOKyMeHTa- ~f
I(HH H3 oomero OO'beMaH nOBb1CHTb3<jJ- 15 80
IIJeKTHBHoCTb Tpy,ll,a HayqHbIX paooTHH- ~ 60
I<OB,B cTpaHe c03,l1,aHa oomerocy,ll,apCT- ~
IICHHa51CJIyJKoa HaYlfHO-TeXHHqeCKollH.H- @ 40
IIJopMaIIHH (HTI1), KOTOpa5I BKJIIOqaeT ~ 20
II ceo5I CJIe,ll,YIOmHeOCHOBHbleOprmIl13a- iii:::r
l(liH. 0

, BI1HI1TI1- BcecoI03HbIll HHCTHTyT
lIaYlfHoll H TeXHHqeCKOll HHVopMaIIHH.
()Il oopaoaTbIBaeT orpoMHbIll nOTOK 3a-
pyoeJKHOll H OTeqeCTBeHHoll IIH<jJopMa-
II.llH H H3,l1,aeT pe<jJepaTHBHble JKypHa-
Jlb1, e)Kero,ll,HbIe COOPHHKH no HayqHO-
lcxHHlfecKoll HH<jJopMaIIHII.

BHTI1U - BcecoI03Hb1ll HayIIHo-
Tl'XHHqeCKHH HH<jJopMaIIHoHHb1ll IIeHTp. OH npOBO,ll,HTperHcTpaIIHIO Ha-
V'lHO-HCCJIe,ll,oBaTeJIbCKHXH OrrbITHO-KoHCTpyKTopCKHX pa60T, ,lI,HCCep-
:l'aIIl1ll H rOTOBHT HH<jJopMaIIHOHHbIll MaTepHaJI rro 3THM BonpocaM.

BHI1I1KI1 - BcecoI03HbIH HayqHO-HCCJIe,ll,OBaTeJIbCKHH HHCTHTyT
'I'l~XHHqeCKOll HH<jJopMaIIHH, KJIaCCl1<jJHKaIIHH11 KO,ll,HpOBaHH5LOH ocy-
lI(eCTBJI5IeTpaooTy no l1H<jJopMaIIHl1 B OOJIaCTHcTaH,lI,apTlI3aIIHH, H3Me-
permH H H3MepHTeJIbHOH TeXHHKH. B HHcTHTyTe c03)J.aH BcecoI03HbIll
IIIlvopMaIIHOHHbIll <jJOH,lI,CTaH,lI,apTOBH TeXHHlfeCKHX yCJIOBHH. I1HCTH-
TyT H3,l1,aeTYKa3aTeJIH CTaH,lI,apTOBH TeXHHqeCKHX yCJIOBHH.

UHI1I1DI1 - UeHTpaJIbHbIll HayqHO-HCCJIe)J.OBaTeJIbCKHll HHCTH-
TyT rraTeHTHoll IIH<jJopMaIIHH. OH 5lBJI5IeTC51IIeHTpoM HH<jJopMaIIHH 06
OTeIIeCTBeHHblX H 3apy6eJKHb1X H300peTeHII5lX, ocymeCTBJI5IeT 06paooT-
I(y naTeHTHblX <jJOH,nOBHa H30opeTeHH51 H OTKpbITH5I.

fDHTB - rocy,ll,apCTBeHHa51 nYOJIHlfHa5I HaYQHO-TeXHHQeCKa5I
(1116JIHOTeKa.OHa CO,ll,epJKHTBCIO HayQHO-TeXHHQecKylO JIHTepaTypy
II )WKyMeHTaIIHIO CTpaHbI. BHOJIHOTeKa CHaO)KaeT MHHHCTepCTBa H Be-
)(OMCTBaCTpaHbI, npOMb1lllJIeHHble npe,nnpH51TH5IH By3bI, HI111 HayqHO-
T('XHWleCKOH JIHTl;paTypoH, I13)J.aeT)KYPilaJI «HOBOCTH TeXHIIQeCKOH
.IIIIrepaTypbI» •

PliC. 2.1. 3aKoHoMepHocTli «CTa-
peHlIH lIH!jJopMaL\lIl1»:
1 - JjHCTKH TeXHHqeCKot\ HHq,opMa-
U,HH; 2 - 3Kcrrpecc "HHq,opMau,HB;
3 - npHI{JIa,rr.Hble )KYPH8JIbHble CTaTbH;
4 - TeOpeTHQeCKUe *YPH8JIbHble eTa .•.
TbH; 5 - MOHorpaq,HH; 6 - H306peTe-
HUH



06JlI.eroCY,ll;apCTBeHHaH cJIylK6a BKJIIOqaeT B ce6H OTpaCJIeBbI (1lITpaJIbHble OTpaCJIeBble, pecny6JIIIKaHCKHe II MeCTHble (( HI1I1, BY-
IIH¢OpMaUIIOHHble ueHTpbI - pecny6JIIIKaHCKIIe IIHCTIITyTbI HTVI IIX, OKl3 II T. ,ll;.) CI1cI>.
nO,ll;qIIHeHHblerOCnJIaHy pecny6.lIHKH; HH¢OpMaUHOHHbleueHTpbI np B CTpOIITeJIbCTBe,ll;eil:cTByeTe,ll;HHa51CHCTeMaCI1cI>, KOTOpa5106CJIy-
fOJIOBHbIX HI1I1; OT,ll;eJIbIHTI1 (OHTI1) B HI1H, KOHCTPYKTOpCKII. iJlIlDeT pa3JIHqHble OpraHH3aUHH He3aBHCliMO OT rrpHHa,ll;JIelKHOCTH.
6IOPO, Ha rrpe,ll;npH5ITII5IX'j )1'11CHCTeMa,ll;OJIlKHa06eCneqHBaTb HayqHO-HCCJIe,ll;OBaTeJIbCKHXH' HH-

B 06JIaCTH CTpOHTeJIbCTBaBCIO HTI1 OpraHII3yeT fOCCTpOH CCCP i('lIepHO-TeXHHqeCKHX pa60THHKOB rrOJIHOHHHepopMaUHeil B 06JIaCTH
KOTOpOMy rrO,ll;qHHeHIJ,eHTpaJIbHbIH HHCTHTyT HayqHOH HHepOpMaUHUI'pOHTeJIbCTBaC ueJIbIO 3¢¢eKTHBHO BbIIJOJIH5ITbBCe IICCJIe,ll;OBaTeJIb-
no CTpOHTeJIbCTByH apxIITeKType (IJ,I1HI1C). Bo Bcex CTpOHTeJIbHbI.,' Iwe pa60TbI, BHe,ll;p5ITb,ll;OCTHlKeHH5IHayKH H TeXHHKH H rrepe,ll;OBOH
MIIHIICTepCTBax IIMeIOTC5IOHTI1, a B HII30BbIX opraHII3aUII5IX - Tpe; IlhIT B rrpOII3BO,ll;CTBO.
CTax H 06be,ll;IIHeHII5IX- rpynrrbI no TeXHHqeCKOH J:IH¢OpMaUIIH;' E,ll;HHbleCI1cI>OXBaTbIBaIOTTaKHe BH,ll;bICTpOHTeJIbCTBa:rrpOMbIIIlJIeH-
IJ,I1HI1C H3yqaeT MHpOByIO JIHTepaTypy no BceM BonpocaM CTpOH lOP, TpaHcrropTHoe, lKHJIHIlI;HO-rpalK,ll;aHCKOe,3HepreTHqeCKOe, MeJIHO-
TeJIbCTBaII H3,ll;aeT pa3JIHQHble HH¢opMaUHOHHble ,ll;OKyMeHTbI. IITHBHoe, crreUMOHTalKHoe, MamCTpaJIbHbIX Tpy60npOBO,ll;OB (ra30-

BTOPbIM KpyrrHbIM J:IH¢OpMaUIIOHHbIMCTpmITeJIbHbIM opraHOM 51B" ql<JBO,ll;OB,HeepTerrpOBO,ll;OB,He¢TerrpO,ll;yI<TOnpOBO,ll;OB).
JI5IeTC5IueHTpaJIbHa51 HaYQHO-TeXHHQeCKa516H6JIHOTeKa rro CTpOHTeJIb; B COOTBeTCTBHIIC e,ll;HHOHCHCTeMOH,ll;JI5InOJIYQeHH5I HH¢opMaUHH
C'I'By H apxIITeKType fOCCTpOH CCCP (IJ,HTl3). 3TO KpyrrHeHillaH IIIYlIHbIH pa60THHKMOlKeT 06paTHTbCH B CJIe,ll;YIOIlI;HeHHCTaHUJm;
B MIIpe 6H6JIIIOTeKa no pa3JIHqHbIM BonpocaM CTpOIITeJIbCTBa.KHHlKHbI" IllirrpaJIbHbIH CI1cI> npH IJ,I1HI1Ce; CI1cI> MHHCTP05l, MHHT5IlKCTP05I,
¢OH,ll; ee COCTaBJI5IeT60JIee I MJIp,ll;. 3K3eMnJI5IpoB'\III1TpaHccTpoH, MIIHCeJIbX03CTP05l, MHHnpoMcTp051 CCCP, a TaKlKe

HOCJITeJI5IMII HH¢opMaUHH MoryT 6bITb pa3JIIIqHble ,ll;oKYMeHTbI" :1«1) r.naBKOB B ropo,ll;ax MocKBe, JIeHHHrpa,ll;e, KHeBe, TaIIlKeHTe;
KHHm (MoHorpa¢JfH, yQe6HIIKII, YQe6Hble noc06II5I); nepIIO,ll;HqeCKHe '('M<lTI1qeCKHeCI1cI> HI1I1 fOCCTp051 H cTpOHTeJIbHbIX MHHHcTepcTB;
II3,ll;aHH5I (lKYPHaJIbI, 6IOJIJIeTeHH, TPY,ll;bI HHCTHTyTOB, HayqHble c60p :11(1) B pecny6JIHKaHCKI1X HHcTHTyTax H pecny6JIHKaHCKHx ueHTpax
HHKH); HopMaTHBHble ,ll;oKYMeHTbI (cTaH,ll;apTbI, CHI1T1bI, TeXHHQeCKI1e ITVl rro CTpOI1TeJIbCTBy.
yCJIOBH5I, IIHCTpyKUHH, YKa3aHH5I H ,ll;p.); KaTaJIOrH H npeHcKypaHTbI; B CI1cI> yCTaHOBJIeHonpe,ll;eJIeHHbIH nOp5l,ll;oK XpaHeHI151HH¢opMa-
naTeHTHa5I ,ll;oKyMeHTaUII5I (naTeHTbI, H306peTemI5I); OTQeTbIopraHH 11111.I1MeIOTc5IOCHOBHOHH CnpaBOQHbIH¢OH,ll;bI.
3aUHH 0 HaYQHO-IICCJIe,ll;oBaTeJIbCKHXH OrrbITHO-KoHcTpyKTopcKHX pa, ' ()CHOBHOU cjJOHO (KHIIrII, lKypHaJIbI, rrepeBO,ll;bI,oneTbI, 6IOJIJIeTeHII
60Tax; HH¢opMaUHoHHble II3,ll;aHII5I (C60pHIIKH HTI1, aHaJIIITHQeCKIH~1 )\1).) pa3MeruaeTcH Ha nOJIKaX B aJIepaBHTHoMrrOp5l,ll;Keno BH,ll;aM HH-
0630PbI, HHepopMaUIIoHHble JIIICTKH, 3Kcnpecc-HH¢opMaUHH, BblcTa~ \lI)pMaUHII. J(HccepTaUHII, oneTbI, rrpoeKTHbIe MaTepHaJIbI H ,ll;pynle
BOQHble npocrreKTbI H ,ll;p.); rrepeBO,ll;bI HHocTpaHHoH HayQHO-TeXHH-, '1)()M03,ll;KHe,ll;oKYMeHTbIMIIKPO¢IIJIbTPYIOTCH C YMeHbIIleHHeM B 200
QeCKOH JIIITepaTypbI; MaTepIIaJIbJ: HayQHO-TeXHHQeCKIIX II rrpOH3BO,ll;-I ()OJlee pa3. OTQeT HJIH ,ll;HCCepTaUHH06beMoM ,ll;0 ISO c. rrOMeruaeTCH
CTBeHHblX cOBeruaHHH; ,ll;IIccepTaUHH, aBTOpe¢epaTbI; rrpOII3BO,ll;CT-I I<oHTeHHepe,ll;HaMeTpoM35 MM. Y,ll;06HbI TaKlKe MHKpoKapTbI (ISO X
BeHHO-TeXHHQeCKa5I ,ll;oKYMeHTaUH5I opraHH3aUHH (oTQeTbI, aKTbl,.: 148 MM). Ha O):(HOHKapTe pa3MeruaeTcH ):(0 80 c. TeKCTa.
rrpHeMKH pa60T, aRTbI rrpHeMKH ,ll;opor B 3KCnJIyaTaUHIO); BTOpHQHble, CnpaBOtfHbtu cjJOHO _ 3TO BTOpHQHbIeHH¢opMaUHoHHbIe ,ll;oKyMeHTbI
,ll;oKyMeHTbI (pe¢epaTHBHble 0630PbI, 6H6JIHOrpa¢HQeCKHe YKa3aTeJIH! H'IIo13HOrO¢oH):(a. OH npe,ll;CTaBJIeHB OCHOBHOM6H6JI1IOrpaeplIQeCKHMII

II ,ll;p.). 1 pi'c!)epaTHBHbIMH KapTOQKaMH (125 X 75 MM), xpaHHMbIMH B KaTa-
3TH ):(OKyMeHTbI C03,ll;aIOT orpOMHbIe HH¢opMaUHOHHble rrOTOKH, IlIil(l[bIX BbI,ll;BHlKHbIX51ruHKax.

TeMnbI pOCTa KOTOpbIX elKerO,ll;Ho B03paCTaIOT. CnpaBOQHbIH ¢OH):( COCTOHTH3 rJIaBHOH KapToTeKH, co):(eplKarueH
Pa3JIHQaIOT BOCXO,ll;5IruHHII HHCXO,ll;HruIIHrrOTOKII HH¢opMaUHH. 11'1' orry6JIHKOBaHHbIe H Heony6JIHKOBaHHble ):(OKyMeHTbI, xpaHHMble
B 0 C x O,ll; 51IU H H - 3TO nOTOK HH¢opMaUHH OT HCnOJIHHTeJIeH I )I;IIIHOM CI1<P, a TaKlKe KaTaJIOrOB H KapTOQeK.

B pemcTpHpyIOrulIe OpraHbI. BC5IHaYQHO-TeXHIIQeCKa5IIIH¢opMaUHH 110 aJIepaBHTHoMyKaTaJIOry MOlKHOOTbICKaTb JII06yIO HHepopMaUHIO
pemcTpHpyeTc5I BHTI1IJ,. I1cnoJIHHTeJIb HaYQHO-TeXHIIQeCKOHpa60Tb I IUIJIIIOMCI1cI> no epaMHJIHIIaBTopa, pe,ll;aKTopa HJIH Ha3BaHIIIO nepBo-
(HI1I1, By3bI, OKl3) nOCJIe yTBeplK,ll;eHIIH rrJIaHa pa60T 065I3aH B Me IIl'To'IIIHKa.

C5IQHbIHCpOKnpe):(CTaBIITbJIH¢OpMaUHoHHyIOKapTy B BHTI1IJ,. K BOC lie) CHCTeMaTHQeCKOMY,KaTaJIOry MOlKHO nO,ll;6HpaTbHH¢opMaUIIIO ):(JIH
XO,ll;51rueMynOTOKy OTHOCHTTaKlKe CTaTbH, HanpaBJIeHHbIe B pa3JIHQ 11I'1.llll'lIIbIX OTpaCJIeH3HaHHH. LIT06bI OTbICKaTbHylKHyIO HH¢opMaUHIO,
HbIe lKypHaJIbI. ! 1\ liaTiI,lIory npHJIaraeTC5I KJIIOQ- aJIepaBHTHbIHnpe)I,MeTI-IbIHYKa3aTeJIb.

H H C X 0 ,ll;51ru II H - 3TO nOTOK IIH¢opMaUHII B BH):(e 6II6JIIIO- 1\ perHCTpaUHOHHOHKapTOQKenepHO):(HQeCKHXH3):(aHHHCO,ll;eplKaTCH
rpa¢HQeCKHX 0630pHbIX pe¢epaTHBHbIX H ,ll;pymx ):(aHHbIX, KOTOpbIH I'I\(')II'IIHH 0 lKypHaJIaX, C60pHHKax, 6IOJIJIeTeH5IX,xpaHHMble B ):(aHHOM
HanpaBJI5IeTC5I B HH30BbIe OpraHH3aUlIH rro IIX 3anpocaM. !' :111(l (lIO rO,IJ.aMH HOMepaM).

C6op, xpaHeHHe H BbI,IJ.aQyIIH¢opMaUHH ocyrn;eCTBJIlIIOTCrrpaBOQHO;' IllITCIITbI H aBTopCKHeCBII,IJ.eTeJIbCTBaMOlKHOOTbICKaTb B KapTOTeKe
IIH¢opMaUHOHHbIe ¢OH,ll;bI (CI1cI». B CTpaHe HMeIOTC5IBceCOI03HbIH, tllllll'i1lIHl1 H306peTeHIIH. KapTOTeKa CTaH):(apTOBCO,ll;eplKHTpa3JIHQHble



HopMaTHBHble ,n:OKyMeHTbI- CTaH,n:apTbI, HOpMaJUI, TY, BpeMeHHb
YKa3aHHH H ,n:p. ~

Xopowee 3HaHH6 CnpaBOqHOrO ¢OH,n:a CI1tfJ n03BOJIHT COKpaTH
BpeMH HayqH~M pa60THHKaM Ha nOHCK He06xo,n:HMOH HH¢OpMa~HH
nOB~CHTb 3¢veKTHBHOCTb HCCJIe,n:OBaTeJIbCKorOTpy,n:a.

§ 4. Hil(l>0pMa~HOHHbIH nOHCK

TIoCJIe BbI60pa H TeXHHKO-3KOHOMHqeCKOro 06'
cHoBaHH~ TeMbI npoH3Bo,n:HT HH¢opMa~HoHHbIH nOHCK (coBoKynHocT
onepa~HH, HanpaBJIeHHbIX Ha OTblCKaHHe JIHTepaTypbI no pa3pa6aTb
BaeMOH TeMe).IJ;eJIb nOHCKa - BcecTopoHHHH aHaJIH3 HH¢opMa~HH n
TeMe, OCBe~eHHe COCTOHHUHBonpoca (cocTaBJIeHHe aHaJIHTUqeCKOr
0630pa), yrOqHeHHe npH He06xo,n:HMOCTUTeMbI, 060cHoBaHIle (YTOqH
HHe nOCJIe T30) ~eJIH H 3a,n:aq HayqHOrO HCCJIe,n:OBaHHH.

TIOHCK BKJIIOqaeT ,n:Ba3Tana: OTblCKaHHe He06xo,n:HMOHHH¢opMa~H
H npopa60TKy HCTOqHHKOB.

TIOHCKHy2I(HOHHH¢?pMa~HH ': KaiK,n:bIMro,n:OMCTaHOBHTCHBce Tpy
Hee. TI03TOMY KaiK,n:bIH HayqHbIH pa60THHK ,n:OJIiKeH3HaTb OCHOBHb'
rrOJIOiKeHHH, CBH3aHHble C 11H¢OpMa~HoHHbIM nOHCKOM.

TIoHCK MOiKeT 6bITb pyqHbIM, MeXaHHqeCKHM, MexaHH3HpoBaHHbI
H aBToMaTH3HpoBaHHbIM. PyqHOH nOHCK ocy~eCTBJIHIOT rro 06blqHbI
6H6JIHOrpac:tmqeCKHM KapTOqKaM, KapToTeKaM, rreqaTHbIM YKa3aTeJIH
TIPH MeXaHHqeCKOM rrOHCK€HOCHTeJIeMHH¢OPMaI{HH HBJIHIOTCHnepcjJ
KapT~. h1exaHH3HpoBaHH~H nOHCK OCHOBaH Ha npHMeHeHHH CqeTH
nep¢opa~HoHHbIX MaWHH, aBToMaTH3HpoBaHHbIH - Ha npHMeHeHH
3Bh1.

I1H¢opMa~HoHHbIH nOHCK ocy~eCTBJIHeTCH C nOMO~bIO HH¢opMa
~HOHHo-nOHCKOBoro H3bIKa (I1TI5I). OH npe,n:cTaBJIHeT C060H CeMaHTrf
qecKyIO (CMbICJIOBYIO)cHcTeMy CHMBOJIOBH npaBHJI HX COqeTaHHH.B HIt
¢opMa~HoHHo-noHcKoBOH CHCTeMenpHMeHHIOT pa3JIHqHble BapHaHTb
I1TI5I. .

B HaCTOH~ee BpeMH HaH60JIbWee pacnpocTpaHeHHe nOJIyqHJI
YI-lUBepCaAbHafl aeCflmUtlliafl KAaccurjJU1WltUfl ,n:oKyMeHToB HH¢opMa~H
(Y,UK).

Y,UK pa3,n:eJIHeT Bce 06JIacTH 3HaHHH Ha 10 OT,n:eJIOB,KaiK,n:bIH H
KOTOpbIX ,n:eJIHTCHHa 10 no,n:pas,n:eJIOB,a no,n:pa3,n:eJI- Ha 10 MeJIKH
.qaCTeu. KaiK,n:aH qaCTb ,n:eTaJIH3HpyeTcH ,lI0 Tpe6yeMou CTeneHH. CTpy
Typa Y,UK COCTOHTH3 rpynn OCHOBHbIX11H,n:eKCOBH onpe,n:eJIHTeJIe';
rpynnbI,n:eJIHTCH Ha no,n:rpynnbI 06mHX H Cne~HaJIbHbIX onpe,Ii,eJIHTeJIe"

Ta6JIH~bI Y,UK no CTpOHTeJIbCTBy rro,n:rOTOBJIeHbIIJ;I1HI1C ro
CTpOH CCCP B 1965 r. H rrepeH3,n:aHbIB 1971 r. Pa3JIHqHble OTpaCJI'
cTpOHTeJIbCTBa HMeIOT cJ1e,n:yIOmHe HH,n:eKCbI Y,UK

69 - CTpOHTeJIbHble MaTepH3JIbI, CTpO'HTeJIbHO-MOHTaiKHblepa60Tb
3KOHOMHKa H opraHH3a~HH .cTpOHTeJIbCTBa;'

624 - TeopHH cTpOHTeJIbCTBa, paCqeTbI coopyiKeHHu H 3,n:aHHHi
3eMJIHHble pa60TbI, yCTpoHCTBO¢yH,n:aMeHToB, HHLKeHepHblecoopyiKeHH
(MOCTbI, TOHHeJIH, 6aWHH H ,n:p.); ,

625 -' TpaHcrropTHoe cTpOHTeJIbCTBO;
728,9 - CeJIbCKOX03HUCTBeI-IHOecTporITeJIbCTBo.
KmK,n:bIH IIH,n:eKCHMeeT ,n:orrOJIHHTeJIbHOep a3,n:eJIeHHe. HarrpHMep,

1125.122 - coopyiKelme H ynJIOTHeHIle 3eMJIHHOrO rroJIOTHa ,n:opor.
Y,UK HMeeT pH,n: rrpeHMy~ecTB: npocToTa yCBoeHHH pa60THHKaMH

11:1)(aTeJIbCTBH 6H6JIHOTeK, y,n:06CTBOwH¢poBaHHH, OTHOCHTeJIbHaH6bI-
cTpOTa nOHCKa HHepopMa~HH ,n:JIHY3Kocne~HaJIH3HpOBaHHblx TeM. O,n:-
111IKOOHa OqeHb rpOM03,n:Ka H MaJIOnpHMeHHMa ,n:JIHMexaHH3HpOBaHHbIX
II aBTOM.aTH3HpOBaHHbIXCHCTeM rrOHCRa, npHMeHHeMbIX B nOCJIe,n:Hee

IlpCMH 3a py6eiKoM H y Hac B CTpaHe.
,UJIH yCKopeHHH rrOHCKa He06xo,n:HMO npH6erHyTb K nOMOmH

I\HHI1TI1, BHTI1IJ;, BHI1I1KI1,. IJ;HI1I1TII1, rnHTE, IJ;I1HI1C, a
'I':I!OKe penIOHaJIbHbIX ~eHTpOB HTI1 II MeCTHbIX OHTI1.

B 3aBHCHMOCTHOT OCHa~eHHOCTHopraHH3a~HH rroHCK npOH3Bo,n:5IT
('aMOCTOHTeJIbHO(pyqHOH crroc06, rro'rrepepOKapTaM ) HJIH MexaHH3Hpo-
1l1lIIHO-aBTOMaTH3HpOBaHHbIMOT6opOM Crre~HaJIIlctaMH HTI1. ,

CJIe,n:yeT y,n:eJIHTb BHHMaIme H3yqeHHIO pa3JIHqHbIX JUITepaTypHbIX
IICTOqHHKOBKaK B OpHrHHaJIe, TaK H rro nepeBo,n:HbIM H3,n:aHHHM.AHa-
,1I1l3HHOCTpaHHOH HH¢opMa~HH rr03BOJIUT HCKJIIOqUTb ,n:y6JIUpOBaHHe
110 IICCJIe,n:yeMouTeMe. 3TO Tpe6yeT OT HayqHOrO pa60THHKa 3HaH~H
1l)(lIoro HJIII ,n:BYX IIHOCTpaHHbIX H3bIKOB (rrpe,n:rrOqTIITeJIbHO aHr JIIIH-

1'I(JIll II HeMe~KHH).
Ee3 JIIIqHOrO 03HaKOMJIeHHH C OpHrIIHaJIOM HJIH KBaJIII¢U~IIpOBaH-

IIIIIM rrepeBo,n:OM CCbIJIaTbCH Ha JIUTepaTypHbIH aHaJIU3 UHOCTpaHHO~
IllIepopMa~HH ,n:pyrrrx aBTopOB He peKOMeH,n:yeTcH, nOCKOJI,;oKYKaiK,n:bIII
IIIlTOP npopa6aTbIBaeT JIHTepaTypy npHMeHIITeJIbHO K CBoeu TeMe HCCJIe-

)\l>llaHHH.
PeweHue 3Toro Bonpoca B nOCJIe,n:HeeBpeMH ynpomaeTCH, nOCKOJIb-

I<y II3 UI1HI1C IJ;HI1I1TII1 H BI1HI1TI1 MOiKHOrrOJIyq3Tb 0630PbI, HO-
1\('leTHTeXHHKM; 3KcrrpeCC-I1HepopMa~HIO0 sapy6eiKHbIX HCCJIe,n:OBaHHHX
(' HbICOKHM KaqeCTBOM nepeBO~OB. KpOMe Herro~pe,n:CTBeHHOOTHOCH-
lI(l'i'!C51 K TeMe HHepopMa~HIl He06xo,n:UMOnpopa60TaTb OCHOBHyIOJIIITe-
p:ITypy rro po,n:CTBeHHbIMcrre~UaJIbHOCT51M. '

OqeHb BBiKHO 03HaKOMUTbCH C ~UKJIOM ,n:UC~UrrJIUH,6JIII3KUX K Te-
Ml" aHaJIU3 KOTOpbIX MOiKeT 6bITb rrOJIe3eHrrp!1 pa3pa60TKe OTpeJIbHbIX
1llillpOCOB TeMbr. HarrpIIMep, rrpu pa3pa60TKe TeMbI rro YCTO~qUBOCTH
\('MJIHHOrO nOJIOTHa nOJIe3HO 03HaKOMUTbCH C BorrpocaMU rro epH3HKe
(1'l'IIJIonepe,n:aqa; ,n:U¢¢Y3HH ra30B, napOB, iKU,n:KOCTU;¢H3HKa TBep-
/11,1x TeJI), MaTeMaTHKe (BbI60p CHCTeMbI,n:H¢¢epeH~HaJIbHbIX ypaBHe-
1IIIi'I H UX peweHHe), XHMUH (aHaJIH3 B3aHMo,n:eHCTBHHrpyHToBC BO,n:OH.
Mlllll'paJIa~.m; aHaJIU3 3aCOJIeHHHIIOqB), npUKJIa,n:HOHMexamIKe (aHaJIH3
IInl'pY:~OK, HanpHiKeHUH U ,n:eepopMa~uu) H T. ,n:.

) erm BceCTopOHHero aHaJIH3a HHepopMa~HOHHoro MaTepUaJIa He06-
XII,II,IIMO03HaKOMUTbC'HC TeMaTHKOH HayqHbIX UCCJIe,n:OBaHHH,KoTopble
IqIIJlII))lllTCH B HHiKeHepHO-CTpO?TeJIbHbIX By33X U cPilKYJIbTeTaX CTpa-
111,1.I~ COCTaBHayqHO-TeXHUqeCKOrO COBeTa h1HHucTepCTBa BbICillero
II ('IH')llICrO C!Ie~HaJIbHOrO 06pa30BaHHH CCCP BXO,n:HTceK~HH no pa3-
,IIII'IIIi>IM OTpaCJIHMCTpOIITeJIbCTBa" CeKUUH eiKero,n:HO H3,n:aIOTCBo,n:Hble



H TeMaTHqeCKHeKOOp,nHHaUHOHHblerrJIaHbI HayqHO-HCCJIe.n;OBaTeJIbCK
pa60T rro 6ro,nlKeTHOH H .n;orOBopHoH TeMaTHKe, .n;HccepTaUHOHHbIMH
~JIe,nOBaHH~M. llpocMoTp TaKHX rrJIaHOB rr03BOJI~eT HayqHoMy pa6
HHKy y3HaTb, B KaKHX By3ax pa3pa6aTbIBaroT TeMaTHKy, npe.n;CTaBJI
roruyro VTHTepec .n;JIH ero HayqHOH pa6OTbI.

B HayqHO-HCCJIe.n;OBaTeJIbCKHXHHcTHTyTax HaKOnJIeHbI 5HaqHTeJI
Hble 06beMbI HH¢opMaUHH. HayqHbIH pa60THHK MOlKeT 03HaKOMHTb
C OTqeTaMH, rrJIaHaMH, MeTo,nHKaMHHCCJIe,nOBaHHH,TeKyruHMH ,neJIa
H ,np. llpopa6aTbIB3~ apXHBHbIH MaTepHaJI 3THX opraHH3aUHH:" HylK
,neJIaTb 3arrHCH TOJIbKO He06xo,nHMUX CBe.n;eHHHC YKa3aHHeM HOMe
OTqeTa, ro.n;a, TeMbI, HCrrOJIHHTeJIeH.C co.n;eplKaHHeM OTqeTOB MOlK
rr03HaKOMHTbCH H rro MHKPO¢OTOKonH~M, rrOJIyqeHHbIM H3 BI1HI1TI
no 3a~BKaM opraHH3aUHH.

Ha CTa.n;HHc60pa H aHaJIH3a HH¢opMaUHH nOJIe3HbI KOMaH,nHpoB
B npoeKTHble, oc06eHHo B KpynHble nepe.n;oBble cTpOHTeJIbHble H 3K
rrJIyaTaUHoHHue opraHH3aUHH. HayqHUe KOMaH,nHpoBKH rr03BOJIH
BbIHCHHTb, B KaKOH CTerreHH HCCJIe,nyeMaHTeMa pewaeTcH Ha rrpoH,
Bo,nCTBe, Ha KaKHe ee CTOpOHbI CJIe.n;yeT06paTHTb oc060e BHHMaHH'
KaKHe Bonpocu npe~CTaBJI~roT nepBOOqepe.n;HoH npaKTHqeCKHH HHT
pec. )KeJIaTeJIbHO 3HaTb MHeHHe npoH3Bo,ncTBeHHblx KOJIJIeKTHB
o TeMe HayqHOrO HCCJIe,nOBaHH~.

1l0cJIe c60pa JIHTepaTypHblx, apxHBHbIX, rrpoH3Bo.n;cTBeHHbIXH .n;p
mx IIH¢opMaUHoHHbIX ,naHHbIX H HX 0606rueHHH rrOJIe3HO Y3HaTb MH
HHe KpynHblx yqeHbIX. OHH MoryT OKa3aTb cyruecTBeHHyro nOMorub
pa3pa60TKe TeMbI.
, TaKHM 06pa30M, HayqHbIH pa60THIIK, npopa6aTbIBaH TeMy, HaKa
JIHBaeT 60JIbWOe KOJIHqeCTBOpa3JIHqHOH HH¢opMaUHH. B 3aBHCIIMOC
OT Ha3BaHH~ H HayqHOH 3HaqIIMOCTH TeMU 06beM H¢opMaUIIH MOlK

,nOCTHraTb 100-200 H 60JIee HaHMeHOBaHHH.
.uJI~ 3¢¢eKTHBHoro aHaJIH3a 3TOH HH¢opMaUHH He06xo.n;HMO3Ha

l\1eTo.n;bIee yqeTa, npopa60TKH H aHaJIH3a.
YqeT rrpopa60TaHHoH HH¢opMaUHH CBO.n;HTC~K COCTaBJIeHHro6H

JIHOrpa¢HH. Eu6Auo~parjJufl - 3TQnepeqeHb pa3JIHqHbIX HH¢opMaUHo
HbIX ,noKyMeHToB C YKa3aHHeM cJIe.n;yroruHx ,naHHbIX: ¢aMHJIHH H HH
UHaJIbI aBTopa, Ha3BaHHe HCTOqHI:IKa, MeCTO H3,naHHH, H3.n;aTeJIbCTB
ro,n H3.n;aHH~, 06beM HCTOqHHKaB cTpaHHuax.

EH6JIHOrpa¢HqeCKHH rrepeqeHb COCTaBJIHroTBeaJI¢aBHTHoM rrop~
Ke rro ¢aMHJIHHM aBTopoB. 3'1'0 yCKopHeT OTblCKaHHeHYlI\HOH HH¢OPM
UHH. llpopa60TKa HH¢opMaUHH CBO,nIITCHK ee H3YQeHHro H 3anOMHH
HHro.

KalK.n;bIH HCTOqHHK .n;OJIlKeH 6bITb TruaTeJIbHO H3YQeH. 1l03T01l{
OqeHb BalKHO yMeTb pa60TaTb Ha,n KHHroH.

llepBbIM yCJIOBHeM 3¢¢eKTHBHoi':I npopa60TKH .n;oKyMeHToB HBJI:
eTCH ycmafloBKa, T. e. ueJIb qTeHHH, HarrpaBJIeHHoCTb. OHa aKTHBH3
pyeT MblliIJIeHHe, nOBblliIaeT rraMHTb, nOMoraeT nOHHTb QIITaeMO
,neJIaeT BocnpHHTHe 60JIee TOqHbIM. 3TOT nCHXO,lIOmqeCKHH ¢aKT
Tpe6yeT OT pa60THHKa 3apaHee C03,naTborrpe,neJIeHHOeHacTpoeHIle ,nJI
OCMbICJIHBaHHHIUITaeMOrO,' HacTpoIITb ce6H «Ha orrpe.n;eJIeHHyro BOJIHyl

I13yqeHIIe HayqIW-TeXHlflIeCKof.'1 11H¢OPM8U)1IITpe6yeT TBOpqeCKOfO
lIo)(Xo,na, ,nJIH qero He06xo,nIIMO BaOXflOBeflUe, OHO nOBblliIaeT 3¢¢eK-
TlIBHOCTb npopa60TKH 11H¢OpMaUHII. Ho .n;aJKeeCJIHHeT B,rioxHoBeHHH,
IIY)KHOyCHJIHeM BOJIH3aCTaBHTb ce6H pa60TaTb Ha,n KHHfOH TBOpqeCKH.

BliuMaflue, cocpeaOmOtteliliOCmb Ha,n TeKCTOMBOMHorOM onpe.n;eJIHroT
Ii i1lJeCTBOnpopa60TKH HH¢opMaUHH.

B npouecce qTeHHH .n;ei':IcTByroTpa3JIHqHble pa3.n;pa)I{[ITeJIH - MY-
:11,IKa,liIyM, pa3rOBopbI, c06CTBeHHble MbICJIH H ,np. OHH He3aBHCHMO
11'1'BOJIH qeJIOBeKa ,neHcTByroT Ha ueHTpaJIbHyro HepBHylo cHcTeMy,
Yx y,nwaroT yCJIOBHHMblliIJIeHHH. llpH onpe,neJIeHHOMypoBHe liIyMa Hallie
1111HMaHHe OTBJIeKaeTCH, 6bICTpee HacTyrraeT YTOMJIelfHe II KaqeCTBO
YI'BoeHHH HH¢opMaUHH cyrueCTBeHHO yxy,nliIaeTCH.

1l03TOMY, qT06bI nOBbICHTbpa60Tocnoc06HOCTb YMCTBelfHoro Tpy,na,
P<l3JIHqHble rrOMeXH CJIe,nyeT yCTpaHHTb. HeKOTopble qHTaTeJIH nOJIa-
1'<lIOT,qTO liIyM, My3bIKa HM He MeliIaroT. 3To He coBceM TaK. ECJIH
IIOMeXH He 3aMeqaroTcH C03HaHHeM, TO HX ¢I:IKCHpyeT HepBHaH CHCTeMa.
(>c060 3aMeTHa POJIb nOMex rrpH npopa60TKe CJIO)/{HOHHayqHO-TeXHH-
'II'CKOH HH¢opMaUHH.

BMecTe C TeM, K3K nOKa3bIBaroT nCHXOJIOrHqeCKHe OnbITbI, pa60Ta
II 1l0JIHOH H30JIHiJ,HII 0'1' BHeliIHeH cpe,nu T3K)/{e He OIlTHMaJIbHa. B Ka-
IlI'CTBe nOMex B TaKHX CJIyqaHX HBJIHroTCHc06CTBeHHble MbICJIH, OTBJIe-
11l'IIIIH. Ee3 HarrpHlI,eHHH MbICJIHH Bo06palKeHHH 3¢¢eKTHBHOCTb H3Y-
'II'ITHH HH¢opMaUHH CHH)/{aeTCH.

CaMOCmOflmeJlbflOCmb Tpy,na - Ba)/{HbIH ¢aKTOp ycneIIIHoH pa60TbI
11<1)(11H¢OpMaUHeH. Ka)/{.n;aH CTpaHHua ,nOJI)/{Ha6bITb HeTOpOnJIHBOnpo-
/IIJaJIH3HpOBaHa, 06,nYM3Ha rrpHMeHHTeJIbHO K nOCTaBJIeHHOH ueJIH.
'I'o,IIbKO B,nYMqHBbIH, caMOCTOHTeJIbHbIHaHaJIH3 npoqHniHHOro n03B6-
,/111'1'y6e,nHTbCH B CBOI1Xcy)/{.n;eHI1HX,3aKpenHTb MbICJIb, rrOHHTHe, rrpe.n:-
t''I'<lBJIeHHe.

OQeHb BalKHbIM ¢aKTopOM rrpI1 npopa60TKe JIHTepaTypbI ~BJI~eTC~
I1I1I:mOUttUBOcmbu cucmeMamUttHOcmb. 4aCTO, oc06eHHO rrpI1 qTeHHH
\',/IOlKHoro HOBOfO TeKCTaqeTKO OCMbICJII1Tbero C rrepBoro pa3a HeB03-
MI))I(HO. llpHxo,nHTC~ qHTaTb H rrepeQHTbIBaTb, .n;06HBa~Cb rrOJIHOrO
1IIIIIHTH~ MaTepHaJIa.

1l0cJIe,noBaTeJIbHoe, CHCTeMaTHqeCKOeqTeHHe y JIyqliIaeT yCBoeHHe
IIjl()pa6aTbIBaeMoro M3TepIIaJIa. OTBJIeqeHHe cpbIBaeT, paCCTpaHBaeT
,'IIII'HqeCKH H3CTpoeHHyro MbICJIb, rrpHBo,nIIT K yTOMJIeHHro.

CHCTeMaTHqeCKOeyCH,nqHBOe QTeHHe rro rrJIaHy, C 06,nyMuBaHHeM
II mIaJIH30M npOQHTaHHOro HaMHOfO rrpOH3Bo,nHTeJIbHee6eCCIICTeMHoro.

llPOH3Bo.n;HTeJIbHOCTbrrpopa60TKH HH¢opMaUHH cyrueCTBeHHO saBH-
1'11'1'0'1'yMcTBeHHOHpa60Tocrroc06HOCTH. 1l0cJIe.n;H~H3aBHCHT0'1'YMeHH~
IIP<lBHJIbHOpacrrpe,neJIHTb CBOro pa60Ty BO BpeMeHH, yMeJIO HCrrOJIb30-
111I'I'h¢H3HOJIOrWleCKHe nepepbIBbI. llocJIe 1-2 qaCOB pa60TbI peKoMeH-
Jl\,I'TC~ ,neJIaTh rrepepbIBbI Ha 5-7 MHHyT, ¢H3HQeCKHeyrrpa)/{HeHH~,
,,(1'1'1 IPaHH~ TeJIa H JIHua TerrJIOH BO.n;OHHJIH yCHJIeHHOer JIy60Koe .n;bIX8-
lilli', Bce 3'1'0 CTHMyJIHpyeT UeHTpaJIbHyro HepBHyro cHcTeMy H rrOBbI-
11111(''1'pa60Tocrroc06HOCTb. I1Hor,na npH qTeHHH Tpy,nHoro TeKCTa
1I0,11C3HOOTKJIroQHTbC~ Ha 2-3 MHHyTbI.



Opopa6aTbIBafl leKCT, Heo6xo)J.IIMO )J.OOIISaTbCfl, 'lT06bI K31K)J.0
MeCTO 6WIO rrOHflTHO. B OT)J.eJIbHbIX CJIytIaHX HylKHO He TOJIbKO rrOHHTb
HO II 3arrOMHIITb TeKCT Ha TOT IIJIII IIHOH rrepIIO)J.. KalK)J.bIH HaY'lHbI
pa60THIIK )J.OJIlKeH BJI3)J.eTb IICKyCCTROM 3arrOMIIHaHHH.

Cy~eCTBYIOT pa3JIll'lHble crroc06bI 3anOMllHaHIUI.
M e x a H II tI e (' K Il 11 - OCHonaH Ha MHoroKpaTHoM noBTopeHIl

Il 3ay'IllBaHYIIl rrpOtIIlTaHHoro. OPII TaKOM 3arrOMIlHaHIlIl (<<3a3yopIlB
HIlIl») oTcyTcTByeT JIOm'leCKafl CBfl3b MelK)J.y OT)J.eJIbHbIMIl 3JIeMeHTaM
3TOT crrocoo r-IaIlMeHee 3<pCpeKTIlBeH, OH rrpIIMeHIlM )J.JIH OrpaHI1'IeHHbI
CJIy'IaeB - 3arrOMIlHaHlle )J.aT, <pOpMyJI, UIITaT, IlHocTpaHHblx CJIOBH )J.p

YCTaHOBJIeHO, 'ITO TpeHlIpoBKarraMflTII MHOrO'IIICJIeHH~MII nOBTO
peHlIflMI1 MaJI03<P¢eKTIIBHa. OaMflTb )J.OJIIKHa oa3lIpOBaTbCH He H
<popMaJIbHOM BocrrpIIflTlIll, aHa aKTIIBHOH MbICJIIITeJIbHOH )J.eflTeJIbHOCT
rrpopaoaTbIBaeMOH IIH<popMaUIII1. 3arrOMHlITb - 3Ha'lIIT MbICJII1Tb. 3T
OCHOBa 3<p<peKTIIBHOCTI1 rraM5ITI1, rrOBbHIIeHlIe rrpOII3BO)J.HTeJIbHOCT
yMcTBeHHoro Tpy)J.a.

C M bI C JI 0 B 0 H crrocoo OCHOBaH Ha 3arrOMlIHaHlIlI JIOrlI'IeCKII
CBfl3eH MelK)J.y OT)J.eJIbHbIMII 3JIeMeHTaMII. OpII 'lTeI-HIIl HeOOXO)J.IIMOno
HHTb He OT)J.eJIbHble 3JIeMeHTbI, a BeCb TeKCT B ueJIOM, ero CMbICJI, Ha
rrpaBJIeHHOCTb, 3Ha'IeHIle. l-lacTo )J.OCTaTO'IHO ObICTpO rrpO'IeCTb TeKC
O)J.IIH pa3, 'ITOObI ero 3arrOMHIITb. o'll-HaKO rrplI 3TOM ocoooe BHIIMaHlI'
HeOOXO)J.IlMO y)J.eJIflTb JIOm'IeCKIIM CBfl3HM. Jlom'leCKlI CMbICJIOBOH crro
coo 3arrOMlIHaHHfl BO MHoro pa3 3<p<peKTHBHee MeXaHH'IeCKoro. Ha'
rrplIMep, Tpy)J.HO MeXaHHtleCKII 3arrOMHHTb 'lIlCJIO 149 1.62536 496 481
O)J.HaKo OHO JIerKO 3arrOMlIHaeTCH CMbICJIOBbIM crrocoooM - 3TO KBa .,
paTbI 'lnceJI OT 1 )J.O 9.

TeKcT xpaHHTcH B rr3MflTli orrpe)J.eJIeHHOe BpeMH. OocTerreHHo 0
Ha'IlIHaeT 3aObIBaTbCfl. BHatIaJIe rrOCJIe BocrrpIIHTIIfl IIH<popMarrii
rrpouecc 3aobIBaHIIH rrpolIcxo)J.IIT HaIIOOJIee ObICTPO, co BpeMeHeM TeM
ero 3aMe)J.JIHeTCH. TaK, B cpe)J.HeM 'Iepe3 O)J.IIH )J.eHb TepfleTcH OKOJI
23-25 % 3ay'IeHHOrO, 'lepe3 5 )J.HeH - OKOJIO 35 % II 'lepe3 1
)J.HeH - 40 %.

o 0 B TOp e H 11e - O)J.IIH II3 3<p<peKTIIBHbIX crrOCOOOB 3arrOMlIH
HUfl. OOBTopeHIIe ObIBaeT naCCUBl-lbtM (rrepe'IWfbIBalme HeCKOJIbKO pa
II aKmUBl-lbtM (rrepellIITbIBaHIle C rrepeCKa30M). BTOPOH: crrocoo OOJI
3<p:peKTIIBHbIH, B HeM COlleTaeTCfl 3aYllIIBaHIIe II caMOKOHTpOJIb. I1Hor)J.
rrOJIe3HO COBMe~aTb aKTHBHoe rroBTopeHIIe C rraCCIIBHbIM.

l-lTOObI JIy'IIIle 3arrOMHIITb, HylKHO rrpaBIIJIbHO BblopaTb BpeMfl')J.
nOBTopeHH5L YlllITbIBafl xapaKTep 3aobIBaHIIH, MaTeplIaJI JIyllille rr
BTOpIITb B )J.eHb 'ITeHIIfl HJIK lKe Ha CJIe)J.YIO~IIH )J.eHb, a 3aTeM nOBTopfl
TOJIbKO rrepIIO)J.lIlleCKII II JIIIIIlb TO, 'ITO rrpe)J.CTaBJIfleT HanOOJIbill
IIHTepec. HeOOJIbIIlOH: rro OO'beMy TeKCT JIytIIIle rrOBToplITb rrOJIHOCTb
DOJIbIlIIIe TeKCTbI BHa'IaJIe OCBalIBalOT B ueJIOM, 3aTeM rrOBTopHIOT OCO
Tpy)J.Hble <pparMeHTbI.

Pa6omocnoco61-loCmb - BaIKHbIH: <paKTop rrpn rrOBbIIIleHHll3arrow
HaHlIfl. ,Uml COOJIlO)J.eHIIHBbICOKOH:paooTocrrocooHoCTII peKoMeH)J.yeTc
YCTpaHflTb )J.OMIlHIIMyMa pa3)J.palKn1ieJIII (IIlyMI rpoMKafl My3bIKa liT .)J.:
rrpaBIIJIbHO pacrrpe)J.eJIHTb BpeMH rrpopaOOTKII, )J.eJIaTb <pII3IIOJIOrlilleCK

IIcpepbIBbI (CM BblIIIe); coxpaHHTb OIITIlMaJIbHbIU: )J.JIH)J.aHHoro qeJIOBeKa
reMrr tITeHIIfl (OtIeHb ObICTpoe llJIIl Me)J.JIeHHOe tITeHIIe YTOMJIfleT II OTBJIe-
IweT BHHMaHlIe); pa3Ho06pa3IITb llTeHlIe, MeHHTb TpY)J.oeMKOCTb IIH<pOP-
M3UIIII, rrepexO)J.IITb OT THlKeJIorO TeKCTa K JIerKoMy, II Hao60pOT.

I HeOT'beMJIeMbIM Tpe60BaHlleM npopaOOTKII HayqHO-TeXHIItIeCKOH llH-
I!JOPM3UIIII flBJIHeTCfl 33rrIICb npOtIIlT3HHoro. OHa,n03BOJIfleT JIyllIIIe ero
rIOHflTb II YCBOIlTb; y)J.JIIIHIITb rrpouecc BocnplIflTlIfl IIH<popMaUITll, CJIe-
IIOB3TeJIbHO, JJytIIIle 3arrOMHIITb; BOCCTaHOBHTb B naMflTII 3a6bITOe, pa3-
I1IITb MbIIIlJIeHlIe, rrpoaH3.1I1I3lIpOBaTb TeKCT; OToopaTb HaIIOOJIee BalKHble
IIIp3rMeHTbI IIH<P0PM3Ullii )J.JIfl pa3paOaTbIBaeMOH: TeMhI.

O)J.H3KO 33rrlICb TpeoyeT )J.orrOJIHIITeJIbHOrO BpeMeHII. l-lacTo ee BbI-
II0JIHfllOT HenpaBIIJIbHO. TaK, OtIeHb KpaTK35I 3arrlICb oOe)J.HfleT npopa-
()oTaHHYIO IIH<P0PM3UHIO. H3000pOT, 1I3JIIIIIIH5IH rrO)J.p06HOCTb B 3arrlIClI
InHatIaeT He TOJIbKO Tp3TyBpeMeHII, HO II HeyMeHIIe rrOHHTb II OTpa3lITb
I'.lI3BHoe. I1Hor)J.a rrplI 3arrllClI OCHoBHoe rrO)J.MeHHeTCfl BTopOCTeneHHbIM
1I,lIn IICKalKaeTCH CMbICJITeKCTa. 003TOMY OtIeHb BalKHO yMeTb npaBliJIb-
rIO 3anlIcaTb rrpopaOOT3HHbIU TeKCT.

Opop30aTbIB3H Hay'IHO-TeXHlItrecKyIo llH<popMaUIIIO, rrplIMeHHIOT
IlbIDI-ICKII, aHHOTaUIIII, KOHCneKTbI.

B bI rr 11 C K a - Kp3TKoe (UJIll nOJIHoe) CO)J.epIK3HIIe OT)J.e,7IbHbIX
IllpafMeHTOB (pa3)J.eJIOB, rJIaB, CTp3imu) llH<popMaUIIII.

UeHHOCTb BbIDIlCOK OtIeHb BbICOKa. OHII MoryT 33MeHlITb CnJIOIIIHOe
I<OHcrreKTlIpOBaHlie TeKCTa, KP3TKOCTb IlX n03BOJI5IeT B MaJIOM OO'beMe
lIaKOilIITb OOJIbillYlO HH<pOPMaI~IIIO. Y)J.allHO oT06p3HHble BbIDIICKII MoryT
ObITb OCHOBOH:)J.JIH )J.aJIbHeHIIIeU: MbICJIIITeJIbHOH TBoptrecKOH: )J.eflTeJIb-
1I0CTII HaytIHOro P300THIIKa.

A H HOT a U II fl - 3TO xpaTKaH xapaKTepIlCTllKa rrpOII3Be)I,eHIIH
IIC1l3TlI (IIX COBOI{yrrHocTII IIJIll IIX llaCTeu) C TOtIKII 3peHIIfl CO)J.eplKaHllH,
IIa3HaqeHlIH , <pOpMbI 11 )J.pymx oc06eHHOCTeH:. AHHOTaUlI1I COCTaBJIfllOT
IJa )J.aHHbIU: )J.OKyMeHT HI-1<popMarl,lIli B ueJIOM. I1x y)J.06HO H3K3nJIliBaTb
IIa OT)J.eJIbHbIX K3pTax rro pa3JIHtIHbIM BonpocaM rrpop30aTbIBaeMOH TeMbI.
(: nOMO~blO aHHOT3UHlI MOIKHO ObICTPO BOCCTaHOBIITb B Il3MHTIl TeKCT.

K 0 H C rr e K T - 3TO rrO)J.poOHoe II3JIO:IKeHlle cO)J.ep)I{3HIIH IIH<pOP-
M<1UIIII. fJIaBHOe B COCTaBJIeHlI1I KOHcrreKTa - 3TO VMeTb BhI)J.eJIIITb
paUIIOHaJIbHOe sepHO rrpIIMeHIITeJIbHO K pa3p30aTbIBaeMOU: TeMe. KOH-
('IIeKT )J.OJIlKeH 6bITb CO)J.eplKaTeJIbHbIM, nOJIHbIM II no B03MOIKHOCTlI
I\p3TKIIM. OOJIHOTa 3aIllICII 03HaQaeT He 06'beM, aBce TO, tITO flBJIfleTCH
l',n3BHbIM B )J.aHHoH IIH<popMaUllII.

lI.JIfl Toro tITOObI KOHcneKT ObIJI KpaTKIIM, HeOOXO)J.llMO TeKCT CO-
<'T3BJI5ITb CBOIIMII CJIOBaMII, 'ITO TpeoyeT OCMbICJIllBaHIIH, aHaJIlI3a rrpo-
IJ 11T3HHOrO, CJIe)J.OBaTeJIbHO, rrpHHOCIIT OOJIbIIIyr-o IlOJIb3Y. OPII 3TOM
('.'Ie)J.yeT nplIMeHHTb COKpa~eHlIe CJIOB, HO TaK, tIT06bI He o~ir nOTepflH
('MbICJI. He peKoMeH)J.yeTcH, HarrplIMep, COKpa~aTb rrO)J.pH)J.HeCKOJIbKO
".I10B. B COKpa~eHHOM TeKCTe CJIe)J.yeT coxpaHIITb Bce 3HaKII rrpenIIHa-
1111n.3<p<peKTIIBHo KalK)(OMy H3YllHOMY paooTHHKy llMeTb CBOH CJIOBapb
j'( JI\p3~eHHblx CJIOB.

KOHcneKT )J.OJIlKeH 6bITb rrpaBII.nbHo o<popMJIeH. Ka)K)J.oe npOlI3Be-
)I,t '1l1'Ie lKeJlaTeJlbHO saKoHcneKTHpoBaTb B oT)J.eJIbHOH reTpa,L\IL 3am-Icb



He06xo,ll,HMO BeCTIi TOJIbKO C O,ll,HOll CTOpOHbI JIHCTa C rrOJI5IMH OKOJI.

174 rrmpHHbI JIHCTa. TeKcT ,Il,OJIlKeH HMeTb a63aIJ,bI H HepapxHLIeCKQ
,Il,eJIeHHe Ha nYHKTbI, HanpHMep 1.1.1, 1.1.2, 1.1.3, ... , 1.2.1, 1.2.2 .
.z::LJI5IBbI,Il,eJIeHH5I rJIaBHbIX MbICJIell HylKHO npHMeH5ITb nO,ll,LIepKHBaH

CnJIOiliHOll H nyHKTHpHOll JIHHH5IMH.

HHor,ll,a KOHcneKT He06xo,ll,HMO ,Il,onOJIHHTb HOBbIM MaTepHaJIO

CBOHMH npe,ll,JIOlKeHH5IMH, aHaJIH30M H T. ,Il,. 00 TeKcTy CTaB5IT HOMep

KOTOpbIMH OTMeLIalOT cooTBeTcTBylOIIJ,He ,Il,OnOJIHeHH5I Ha rrOJI5IX HJIH 0

paTHOll (LIHCTOll) CTpaHHIJ,e JIHCTa.

CyIIJ,eCTByeT ,Il,Ba cnoc06a COCTaBJIeHH5I KOHcrreKTOB.

flep8btu 3aKJIIOLIaeTC5I B TOM, LITO nO,ll,06paHHa5I HHepopMaIJ,H5I no ,Il,a

Hall TeMe npopa6aTblBaeTC5I rrOCJIe,ll,OBaTeJIbHO. BHaLIaJIe COCTaBJI5I!d

KOHcrreKT Ha KalK,Il,YIO HHepopMaIJ,HIO, a 3aTeM Bce 06be,ll,HH5IIOT B O,ll,lf

0630pHoe npOH3Be,ll,eHHe. XOT5I 9TOT crroc06 HaH60JIee pacnpOCTpaHe

HbIll, O,ll,HaKO OH He ,Il,OCTaTOLIHO 9epepeKTHBeH - Tpe6yeT 60JIbWOll 3
TpaTbI BpeMeHH. .

Bmopou crroc06, BbI60pOLIHbIll, 3aKJIIOLIaeTC5I B cJIe,ll,ylOIIJ,eM. Oo,ll,O

paHHylO HHepopMaIJ,HIO pacnOJIaralOT B P5Ij~ no CTeneHH nOJIHOTbI, aIn
a~bHocTH, HOBH3HM.

BHaLIaJIe H3YLIalOT caMylO nOJIHylO cOBpeMeHHyIo HHepopMaIJ,I11O C Bbi

COKHM HayLIHbIM ypoBHeM. C nOMqIIJ,blO OrJIaBJIeHH5I COCTaBJI5IIOT nOJIHb!

nJlaH TeMb!. JlaJIee rrpHcTynalOT K 6er JIOll npopa60TKe MeHee BalKHO

BTopocTerreHHoll IlHepopMaUHH, ,Il,orrOJIH5I5I elO nJIaH OCHOBHoro rrepBoHo

TOLIHHKa. B CJIyLIae nOBTOpeHH5I BTopocTeneHHylo HHepopMaIJ,HIO onyQ
KaIOT. '

BTOpOll crroco6 COKpaIIJ,aeT BpeM5I Ha rro,ll,roTOBKy 0606IIJ,eHHoro KOI{
cneKTa.

§ 5. AHanH3 HHcpopMaU;HH
H CIlopMynHpoBCilHHe 3SAal.l
Hayl.lHoro HccneAoBaHHD

AHaJIH3 I1HepopMaIJ,I1I1- O,ll,Ha H3 BallmellWHX 3a,ll,aLI!

BclO HHepopMaUHIO He06xo,ll,HMO KJIaCCHepHIJ,HpOBaTb H CHCTeMaTI13lf.

pOBaTb. HCTOLIHI1KH MOiKHO CI1CTeMaTH3HpOBaTb B XpOHOJIOrHLIeCKO

nOp5I,Il,Ke HJIH no TeMaTHKeaHaJIH3I1pyeMMx BonpOCOB.

B nepBOM CJIyLIae BCIO HHepopMaUHIO no TeMe CHCTeMaTH3HpYlOT

9ranaM. LtJI5I 9Toro IJ,eJIeC006pa3HO.B HCTOpHH pa3pa60TKH ,Il,aHHO.

TeMbI BbI)l,eJIHTb HayLIHbIe 9TanbI, KOTopbIe xapaKTepH3ylOTC5I KaLIec'V
BeIiHbIMH CKaqKaMH. •...

Ha KalK,Il,OM9Tane JIHTepaTypHbIe HCTOLIHHKI1 HylKHO rrO,ll,BepmyT

TIIJ,.aTeJIbHOMY KpHTHLIecKoMy aHaJIH3Y • .z::LmI 9Toro Heo6xo,ll,I1MO HMeT
OIIjpe,ll,eJIeHHylO 9PY,ll,HUHIO, ypoBeHb 3HaHlfll. '

AHaJIH3 ,Il,OJIlKeH 6bITb KPHTHqHbIM. KPHTI1KY He,ll,OCTaTKOB (MeTO,ll,O~

Mel'O,ll,HK, epOpMyJI, rrpHHUHnOB H T. ,Il,.) CJIe,ll,yeT npOH3BO,ll,HTb KoppeKT

HO" HHTeJIJIHreHTHO, npHBO,ll,5I 060CHOBaHHbIe apryMeHTbI. COBepIlIeHHi

HeBepHO PYKOBO,ll,CTBOBaTbC5I rrOJIOlKelmeM: Bce, LITO C,Il,eJIaHO paHee,

HenpaBHJIbHOe, YCTapeBIlIee, He COOTBeTcTByeT HOBbIM Tpe60BaHHflM
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IIe06xo,ll,I1MO C06JIIO,Il,aTb npHHUHrr npeeMcTBeHHocTH. Be3 rrpOiliJIbIX

HCCJIe,ll,OBaHHll H ,Il,oCTHlKeHHll HeB03MOlKHO 6bIJIO 6bI CTaBHTb 3a,ll,aqIl

Ila 6y,ll,yIIJ,ee, T. e. HeJIb3fl 6bIJIO 6bI nOJIyqHTb 9epepeKT B HaCT05IIIJ,eM

Il 6Y,Il,yIIJ,eM.

BMecTe C TeM HeJIb35I 6e30roBopoLIHO COrJIaIlIaTbCfl C npe2KHHMH

I\OCTH2KeHH5IMH, eCJIH OHH ,Il,a2Ke nOJIyqeHbI aBTopHTeTHbIMI1 yqeHbIMH.

I1x Hy2KHO nO,ll,BepraTb TBOpqeCKoMy KpHTHqeCKoMy aHaJIH3Y C yLIeToM

)\OCTHmYToro ypOBH5I B HayKe H TexHI1Ke, H3BJIeKaTb paUHOHaJIpHbIe

IIOJIOlKeHHfl H 6a3HpoBaTb Ha HHX CBOH npe,ll,nOJI02KeHHfl.

OpH TaKOM KpHTHQeCKOM aHaJIH3e pa3JIHqHbIe H,Il,eH, epaKTbI, TeopHH

co110CTaBJI5IIOT ,Il,pyr C ,Il,pyroM. UeHHbIM 5IBJI5IeTC5I yMeHHe HayqHorO

pa60THHKa yCTaHoBHTb 9Tan B HCTOpHH HCCJIe,ll,yeMoro Bonpoca, oupe-

)ieJIHTb py6e2K, nOCJIe KOToporo B ,Il,aHHOll TeMe n05IBHJIHCb H,Il,eH, KaqeCT-

l3eHHO I13MeHHBiliHe HanpaBJIeHHe HCCJIe,ll,OBaHHll.

B upouecce aKTI1BHOrO aHaJII13a B03HHKalOT c06cTBeHHbIe coo6pa2Ke-

IIHfl 11MHeHH5I, BbI5IBJIflIOTC5I HaH60JIee aKTyaJIbHbIe BonpocbI, nO,ll,JIe2Ka-

IlI,He I1CCJIe,ll,OBaHI1IO B nepBYIO H BTOpylO oLIepe,ll,b, epOpMI1PYIOTC5I

rrpe,ll,CTaBJIeHI15I. Bce 9TO uoCTeneHHO epopMHpyeT epYH,Il,aMeHT 6Y,ll,yIIJ,ell

fHnOTe3M HayqHOrO HCCJIe,ll,OBaHH5I.

BbIBalOT CJIyLIaI1, KOr,ll,a B npouecce aHaJIHTHqeCKOrO 0630paHayqHbIll

pa60THHK JII1IlIb nepeqHCJI5IeT aBTopoB 11 UPI1BO,ll,I1T aHHOTaUI111 HX pa-

OOT, He BbICKa3blBafl UpH 9TOM CBoero MHeHH5I. TaKoll naCCI1BHbIll,

lllOpMaJIbHbIll 0630P HHepopMaUI1I1 cOBepIlIeHHo He,ll,OnyCTHM.

HHbIM BapI1aHTOM aHaJIH3a flBJI5IeTC5I TeMaTHQeCKHll. Becb 06beM

IlHepopMaUI1H cHCTeMaTI13HpYIOT no BonpocaM pa3pa6aTbIBaeMoll TeMbI:

IlpH 9TOM paccMaTpHBalOT nOCJIe,ll,HHe H3,1l,aHH5I HayLIHo-TeXHHQeCKOI1

IlHepopMaIJ,HH, no B03MQ)KHOCTH MOHorpaepHH, B KOTOpbIX nO,ll,Be,ll,eH

IITOr HCCJIe,ll,OBaHHll ,Il,aHHorO Boupoca. .z::LoUOJIHHTeJIbHO BbI60pOQHO

aHaJIH3HpylOT HCTOQHHKH, npe,ll,CTaBJI5IIOIIJ,He OC06bIll HHTepec.

choT BapHaHT 0630pa HHepopMaIJ,HOHHbIX HCTOqHHKOB 60JIee npo-

(~TOll, ero qaIIJ,e UpHMeH5IIOT, OH Tpe6yeT MeHbIlIHX 3aTpaT BpeMeHH.

O,ll,HaKO OH MeHee nOJIHO U03BOJI5IeT npOaHaJIH3HpOBaTb HMelOIIJ,YIOC5I

110 TeMe HHepopMaUHIO. .
PyKoBO,ll,flIlI,ell H,Il,eell Bcero aHaJIH3a HHepopMaUHH ,Il,OJI2KHO. 6bITb

()OOCHOBaHHe aKTyaJIbHOCTH H nepcneKTHBHOCTH upe,ll,nOJIaraeMOH ueJIH

IIayLIHoro HCCJIe,ll,oBaHHfl. Ka2K)l,bIll HCTOQHHK aHaJIH3HpYlOT C TOLIKH u

:lpeHHfl HCTOpHQeCKOrO HayLIHoro BKJIa,ll,a B peweHHe H pa3BHTHeAaHH0I1

TeMb!. OpH 9TOM TIlI,aTeJIbHO pa36HpalOT POJIb TeOpliI1, 9KcnepHMeHTa

II IJ,eHHocTb npoH3BO,ll,CTBeHHbIx peKOMeH,Il,aUHll.

Ha OCHOBaHHH pe3YJIbTaTOB npopa60TKH HH<popMaIJ,llll ,Il,eJIalOT MeTO-

N>JIOrHQeCKHe BbIEO,ll,bI, B KOTOpbIX nO,ll,Bo,ll,flT HTor K'PHTIIQeCKOrO aHa-

.11113a. B BbIEo,ll,aX ,Il,OJI2KHbI 6bITb oCBeIIJ,eHM cJIe,ll,YIOIIJ,lle BOnpOCbI: aK-

TyaJIbHOCTb 11HOBH3Ha TeMbI; nOCJIe,ll,HI1e ,Il,oCTll2KeHHSI B 06JIaCTH Teope-

rilqeCKHX H 9KcuepHMeHTaJIbHbIX llCCJIe,ll,OBaHHll no TeMe (B CCCP H 3a

p y6e:tKOM); Ba2KHellIlIHe, Ha1l60JIee aKTyaJIbHbIe TeOpeTHqeCKHe H 9KC-

II('[>HMeHTaJIbHbIe 3a,ll,aLIll, a TaKlKe npOH3BO,ll,CTBeHHbIe peKoMeH,Il,aUllll,

11())\JIe2KalUHe pa3pa60TKe B ,Il,aHHbIll MOMeHT; TeXHHLIeCKaSI IJ,eJIeC006pa3-

I!OCTb 11 SlKOHOMIILIeCKafl SlepepeKTIIBHOCTb SlTHX pa3pa6oTOK.



Ha OCHOBeYKa3aHHbIX BbIBO,nOB¢
II KOHKpeTHble 3a,naqII HayqHOrO licc;f,n:JIIIPYIOTo~ 06r.u;eMBli,ne rren
3a,naq, rro,nJIe)Kar.u;IIXIICCJIe,nOBaHli ' aHliH. blqHO KOJIIIqeCTB
HIIKOM, KOJIe6JIeTCTIOT 3 ,no 5-8 ~ rro TeMe O,nHIIM HayqHbIM pa60
)KIlT HayqHoMy pyKoBo,nIITeJIlO o' pH 3TOM Ba)KHaH POJIb rrpHHa,nJI
nOMoraeT pa306paTbC5I (oc06e~H H OrpaHHqIIBaeT II HanpaBJIHeT nOliC
B orpOMHOM rrOTOKe IIH¢opMaUII~ H~q~HaIOr.u;eMYHayqHOMy pa60TIIIIK
HliKII. ' T POCHTb BTopOCTerreHHble HCTO

Ha 3TOM 3aKaHqIIBaeTC5I nep 0

CJIc,nOBaHII5I. BbIH 3Tan pa3pa6oTKII HayqHOrO U

METOAbl TEOPlETH4ECKHX
J;fCCnEAOBAHH~

II
§ 1. MeTOAonorHSI TeOpeTH'IeCKP-dX
HccneAOBaHHM

TeOpeTHqeCKUe uc
TBOpqeCKUMU IIX rreJIbIO HBJIHeT CJIe,nOBaHUH ,nOJI)KHbI 6bITb
Mauuu. Onp~BeprHYTb C r.u;eCTBCH nOJIyqeHUe HOBOR, ueHHOH IIH¢OP-,
runOTe3bI, rJIy60Ko 061>%CHUT YIOr.u;ue IIJIU C03,naTb HOBbIe HayqHbI

paHbrrre 6bIJIII HerrOHHTHbIMUII:U ~PoueCCbI UJIU HBJIeHIIH, KOTopble
pa3JIIJlIHble HBJIeHIIH T e 0 JIa6oII3yqeHHbIMII, CBH3aTb Boe,nIIHO
HayqHO 0606r.u;UTb6dJIb~O~ :~IITII CTep)KeHb II3yqaeMOro rrpouecca,i.
HeB03MO)KHO 6e3 TeopeTIIqeCK JIIIqeCTBO OrrbITHbIX ,naHHbIX- Bce 3TO

TBOpqeCKIIH npouecc COBeoro TBOpqeCKOrO MblrrrJIeHIIH.
rrreHCTBOBaHlie HBJIHeTC5I rr trrreHcTByeT II3BeCTHoe perrreHlie. COBep-

MblrrrJIeHIIHB OrrTliMaJIbHOMH~rr~:~~~M nekeKOHcTpYliPOBamiH 061>eKTa
rpaHIIU, oripe,neJIeHHbIX paHee rrOCT::;~ or~a nepepa60TKa ,nOCTIIraeT
,n:yKT VMCTBeHHoro Tp,n:a Ha HHOIl l(eJIblO, C03,n:aeTCHrrpo-'
lIayqHOe rrpe,nBII,n:eHIle.Ynp~l(ec~~IlMep nmOTe3a HCCJIe,nOBaHIlH,T. e.
06p33HOMy, OpIIrrrHaJIbHOM euo:epUleHCTBOBaHIlH rrprrBo,n:IlT K CBoe-
eH D caMOCTOHTeJIbHOH,Hen~T~PIl~ II~IO. 0pHrIlH3JIbHOCTb rrpOHBJIHeT-:
f1f3JleIlHe. WIl TOqKe SpeHlI.fl Ha npOIJ,ecc IIJIH

TeOpeTUlJ:eCKOeIICCJIe,n:OBaHIleuMeeT HeCKOJIbKOCTa,nIIH: BbI60p rrpo-
ri,IWMhl, 3HaKOMCTBOC u3BeCTHbIMH peJIIeHIIHMU, OTKa3 'OT u3BeCTHbIX
IIY'l'l~il perrreHII5I aHaJIOrHqHbIX 3a,n:aq, rrepeoop pa3JIUqHbIX BapuaHTOB
IH'JlleIllI5I; peJIIeHue. TBOpqeCKOe perrreHHe qaCTOHe YKJIa,n:bIBaeTC5IB 3a-
p:\Ilee HaMeqeHHbIH nJIaH. I1Hor,n:a opHrHHaJIbHbIe pemeHHH rr05IBJI5I-
IIITCH«BHe3anHO», nOCJIe Ka3aJIOCb ObI ,nJIIlTeJIbHbIX U oeCrrJIo,nHbIX no-
1IJ,ITOK.4aCTO y,n:alJ:HbIeperrreHIIH B03HHKaIOT y crreUIlaJIliCTOB CMe)KHbIX
OOJ13CTeH,Ha KOTOpbIXHe ll,3BHT rpY3 II~BeCTHbIX perrreHHH. TBOpqeCKHH
IIpouecc rrpe,nCTaBJl5IeTno cyr.u;ecTBy pa3pbIB npHBbPl:HbIX rrpe,n:CTaBJIeHIIi'r

II B3rJI5I,n:H3 HBJIeHII5I C ,n:pyroH TOqKH :3peHH5I.
COOCTBeHHbleTBopqeCKlie MbICJIH, 0pUrHHaJIbHbIe perrreHIIH B03HII-

1{;tIOTTeM qar.u;e, lJ:eMOOJIbrrre CII.II, Tpy,n:a, BpeMeHII 3aTpaqIIBaeTCH Ha
1I0CTomIHoe Oo,n,yMbIBaHlie 061>eKTa UCCJIe,n:OB3HII5I,qeM rJIy6)Ke Hayq-
111>[11pa60THilK YBJIeqeH UCCJIe,n:OBaTeJIbCKoi'rpaOOToH.

"Y CneJIIHOe BbIlIOJIHeHUe TeOpeTUlJ:eCKUXHCCJIe,n:OBaHIIi'rsaBHCUT He
TOJlbKOOT Kpyro30pa, HacToi'rqHBOCTH II ueJIeycTpeMJIeHHOCTU Hayq-
lIoro pa60THHKa, HO H OT Toro, B KaKOH Mepe OH BJIa,neeT MeTo,n:aMli
II crrocooaMH HayqHOrO IICCJIe,n:OBaHUH,U B rrepBylo Oqepe,n:b- ,n:wiJIeK-

TIIlJ:eCKUMMeTo,n:OM. .
Ba)KHoe MeCTO rrpli BbIlIOJIHeHIIII TeOpenlqeCKliX UCCJIe,n,OBaHIIi'r

:laHIIMaIOT crrOCOObl,n,e,n,yKuilII II UH,n,yKI(UII.
U e ,n,y K T II B H bI i'r - 9TO TaKoi'r cnoco6 IICCJIe,n:OBaRHH,npli KO-

'I'OpOM qaCTRbIe rrOJIOlKeHIIH BbIBO,n,HTCHU3 06r.u;HX. TaK, Ha OCROBe
OOr.u;IIX3aKOROB MexaHHKH rrOJIyqaIOT ypaBHeHIIH ,n,BHlKeRIIH aBTOMO-
(,IIJIH. 3TOT crrocoo onpe,n:eJIHeT KOHeqH~i'r pe3YJIbTaT UCCJIe,n,OBaRIlH,
(,a3HpYIOr.u;IIHCfl R3 orrpelleJIeHHbIX H3BeCTHbiX JIOrrrqeCKHX CBH3HX,
,Ia rrpe,n,eJIaMIIKOTOpbIX OH He MO)KeT6bITb IICnOJIbSOBaH. He,n,OCTaTKOM
l\e,n,YKTIIBHoro cnocooa IICCJIe,n,OBaHIIHHBJIHIOTCHOrpaHIIqeHHH, BbITe-
J{aIOIIIHe U3 o6r.u;ux saKOHOMepHocTei'r, Ha OCROBeKOTOpbIXIICCJIe,nyeTcH
'laCTHbIH CJIyqai'r. 4T06bI BceCTopOHHeUCCJIe,n,OBaTb,n,BH)KeHHeaBTOMO-
OIIJI5I, He,n,oCTaTOqHO3HaTb JIUlIlb 3aKOHbI MexaHliKII. Heo6xo,n:HMO
IIpHlVleHHTb II ,n,pyrrre npIIHuurrbI, BbITeKalOmHe II3 aHaJIU3a CilCTeMbI:
«BO,n,uTeJIb-aBTOM06uJIb-BHeIIlHHH cpe,n,a».

11 H ,n,Y K T H B H bI H - 3TO TaKoH cnoco6 IICCJIe,n,oBaHIIH,npH KO-
TOpOMIIO qaCTHbIM¢aKTaM II HBJIeHHHMyCTawiBJIHBaIOTCH oomue npHH-
I\IIIIbI H 3aKOHbI. UaHHbIH: crroco6 IIlUpOKO IIpIIMeHHIOT B TeOpeTIIqeCKHX
HCCJIe,n,oBaHII5Ix.TaK, n. 11. MeH,lI.eJIeeB, HCrrOJIb3yH qaCTHbIe ¢3KTbI
o XHMHQeCKHX3JIeMeHTax, C¢OPMYJIUpOBaJI nepHo,n,UqeCKIIi'r 3aKOH.

O,n,HaKOnpli TeOpeTI1tfeCKIIX HCCJIe,n,oBaRHHxIICnOJIb3YIOT KaK HH-
I\yKlI,IIIO, TaK H ,n,e,n,yKUliIO.HayqHbli'r pa60THIIK, OOOCROBbIBaHrHrrOTe3Y
lIayqHOrO IICCJIe,n,oBaHHH, yCTaHaBJIliBaeT ee cooTBeTcTBlie 06r.u;HM
,laKOHaM ,n,HaJIeKTIIKU II eCTecTB03HaRuH (,n,e,n:YKlI,IIH).B TO )Ke BpeMH
rIlIlOTe3Y epOpMyJIHpyIOT Ha OCHOBeqaCTHbIX ¢aKTOB (HH,n,yKUIIH).

Oco6ylO POJIb B TeOpeTUqeCKUX HCCJIe,n,OBaHHHXHrpaIOT cnOC,06bI

aIIaJIU3a II CIIHTe3a.
AHaJlUS _ 3TO cnoco6 HayqHOrO IICCJIe,n,oBaHHH,rrpII KOTOpOMHBJIe-

[me paCqJIeHHeTCHHa cocTaBHhIe q3CTII. CUHmes - npOTHBOrrOJIO)KHbIi'r
aHaJIII3y crroco6, 33KJIIOQaIOr.u;IIHCHB HCCJIe,n,oBaHliHHBJIeHUHB ueJIOM,



Ha OCHOBe06be.rr.HHeHHHCBH3aHHbIX .rr.pyr C .rr.PyrOM.9JIeMeHTOBB e.rr.I1HOe
u,eJIoe.

TaK, BbI.rr.eJIH5IMHHepaJIbI rrpH HCCJIe.rr.OBaHHHu;eMeHTa, rrpHMeI'UHOT
MeTo.rr.aHaJIH3a; H3yqa5I u;eMeHTKaK cHcTeMy, COCT05Ill(ylOH3 MHHepaJIOB,
HCrrOJIb3YlOT MeTo.rr.CHHTe3a. Crroco6 CHHTe3a rr03BOJI5IeT o606ll(aTb
rrOH5ITH5I, 3aKOHbI, TeopIIH.

MeTo.rr.bIaHaJIH3a H CHHTe3a B3aHMOCB5I3aHbI, HX o.rr.HHaKOBOHCrrOJIb-
SylOT B HayqH~X HCCJIe.rr.OBaHHHX.

I1pII aHaJIII3e HBJIeImif H rrpou;eCCOB B03HIIKaeT rroTpe6HOCTb pac-
CMOTpeTb 60JIblliOe KOJIHlIeCTBO ¢aKTOB (rrpII3HaKOB). Ba>KHO yMeTb
BbI.rr.eJIHTbrJIaBHoe. B .9TOMCJIyqae MO>KeT6bITb rrpIIMeHeH crroco6 paH-
OICupoeaHUfl, C rrOMOll(blO KOToporo IICKJIlOqalOT Bce BTopOCTerreHI-IOe .
He BJIIIHIOll(ee cyll(eCTBeHHO Ha HCCJIe.rr.yeMoeHBJIeHIIe. ::hOT MeTO;
.rr.orrycKaeT yCIIJIeHHe OCHOBHbIXH oCJIa6.neHHeBTopOCTerreHHbIX¢aKToB,
rr03BOJIHeT H3yqaTb rJIaBHble oc06eHHoCTII rrpou;eccoB H HBJIeHHH B paB-
HbIX yCJIOBHHX. HarrpHMep, rrpH H3yqeHHH rrporu60B 6aJIOK rrpHHHMaWT
rrocToHHHbIMH CeqeHHH, pacCTOHHH5I Me>K.rr.yorropaMH, xapaKTep 3a-
rpy>KeHHH, TeMrrepaTypy 6aJIKH H T. .rr..

B HayqHbIX HCCJIe.rr.oBaHHHXlliHpOKO rrpHMeHHeTC5I crroco6 a6cmpa-
?UpOeWiUfl, T. e. OTBJIeqeHHe OT BTopocTerreHHbIX ¢aKTOB C u,eJIblO Co-
Cpe.rr.OTOqHTbCHHa Ba>KHeHlliHX oco6eHHoCTHX H3yqaeMOro HBJIeHHH.
HarrpHMep, rrpH HCCJIe.rr.oBaHHHpa60TbI KaIWrO-JIH60 MexaHH3Ma aHa-
JIH3HPYlOT puaCqeTHYlOcxeMy, KOTopaHOT06pa>KaeT OCHOBHbIe,cyll(eCT-
BeHHbIe CBOHCTBaMexaHH3Ma.

B pH.rr.e CJIyqaeB HCrrOJIb3YlOT crroc06 epopMaJlU3attuu. CYll(HOCTb
ero COCTOHTB TOM, qTO OCHOBHble rrOJIO>KeHHHrrpou;eCCOB II HBJIeHHif
rrpe.rr.CTaBJIHIOTB BII.rr.e¢OPMYJI H crreu,HaJIbHOH CIIMBOJIHKH. Dp lIMeHe-
HIIe CHMBOJIOBH .rr.pyrux 3HaKOBbIX CHCTeMrr03BOJIHeT yCTaHoBHTb 3a-
KOHOMepHOCTHMe>K.rr.y1I3yqaeMbIMH ¢aKTaMH.

B TeO~eTHqeCKHX HCCJIe.rr.OBaHIIHXB03MO>KHbI.rr.BaMeTo.rr.a: JI 0 r H-
q e C K H II H II C TOp II q e C K II H. J10rHqeCKHH MeTo.rr. BKJIlOqaeT
B ce6H rIIrrOTeTHqeCKHH H aKcHOMaTHqeCKHH.

runomemUttecKUU MeTo.rr.oCHoBaH Ha pa3pa6oTKe rurroTe3bI, Hayq-
Horo rrpe.rr.nOJIO>KeHHH,co.rr.ep>Kall(ero .9JIeMeHTbIHOBII3HbI H opHrHHaJIb-
HOCTH. fHrrOTe3a .rr.OJI>KHanOJIHee H JIyqIIIe 06bHCHHTb HBJIeHHH H rrpo-
u;ecCbI, rro.rr.TBep>K.rr.aTbCH.9KCrrepHMeHTaJIbHO H cooTBeTcTBoBaTb 06ll(HM
3aKoHaM .rr.HaJIeKTHKI{ H eCTeCTB03HaHHH. 3TOT MeTo.rr.I1CCJIe.rr.oBaHIIH
HBJIHeTCH OCHOBHbIM, HaI160JIee pacrrpOCTpaHeHHbIM B npIIKJIa.rr.HbIx
HayKax.

fHrrOTe3a COCTaBJIHeT CyTb, MeTo.rr.OJIoruqeCKYIO OCIWBy, TeopeTH-
qeCKoe npe.rr.BH.rr.eHHe, CTep>KeHb TeopeTHqeCKHx HccJIe.rr.oBaHI1H.51BJIH-
HCb pyKoBo.rr.Hll(etr H.rr.eeHBcero HCCJIe.rr.oBaHHH,OHa orrpe.rr.eJIHeTHarrpaB-
JIeHIIe H 06beM TeOpeTIIqeCKI1X pa3pa60TOK.

C¢OPMYJIHpOBaTb HaH60JIee qeTKo H rr~JIlIO pa60qylO rHnOTe3Y, KaK
rrpaBHJIO, Tpy.rr.HO. OT Toro, KaK C¢OPMYJIIIpOBaHa rrrnOTe33, onpe.rr.e-
JIHeTCH CTeneHb ee rrpH6JIH>KeHMH K OKOHqaTeJIbHOMY TeOpeTIIqeCKoMy
pellieHMlO TeMbI, T. e. Tpy.rr.oeMKOCTb H rrpo.rr.OJI>KHTeJIbHOCTbTeopenI-
qeCKMx pa3paOOTOK. Ycrrex saBMCHT OT rrOJIHOTbIcoopaHHOH HHcjJopMa.
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III II! , r JIy6lIHbI ee TBOpqeCKOrO aHaJIH3a, CTpOHHOCTHI1 u;eJIeHarrpaBJIeH-
III)(~THMeTo.rr.lflleCKHXBbIBO.rr.OBno pe3YJIbTaTaM aHaJIH3a, qeTKO C¢Op~y-
JII!J)()BaHHblx u;eJIeH H 3a.rr.aqHCCJIe.rr.OBaHHH,OrrbITa H .9py.rr.HU;HHHayq o-

n> pa60THHKa. 6
Ha CTa.rr.HHcjJOpMyJIHpOBaHHH rHnOTe3bI TeOpeTHqecKylO qaCTb Hea -

Xll/V1MO paCqJIeHHTb Ha OT.rr.eJIbHbleBonpocbI, qTO n03BOJIHT ynpocTHTb
IIx npopa60TKy. OCHOBOH/lJIH npopa60TKH Ka>K/lOrO Bonpoca HBJIHIOTCH
'I'('OpeTIIqeCKHe I1CCJIe/lOBaHHH, BbIIJOJIHeHHble pa3JIHqHbIMH aB~OpaMI1
II opraHH3aU;HHMH. HayqHbIH pa60THHK Ha OCHOBeHX rJIy60KoH np~-
pa00TKH KpHTHqeCKOrO aHaJIH3a H ¢opMyJIHpOBaHHH (B CJIyqae Heo -
XO)UIMOC~H)CBOHX npe/lJIO>KeHHH pa3BHBaeT cyll(eCTBylOll(I1e TeopeTH-
'l('eKHe npe.rr.CTaBJIeHI1HHJIH npe.rr.JIaraeT HOBoe, 60JIee paU;I10HaJIbHOe
l'('OpeTHqeCKOe peweHHe TeMbI.

AKcuoMamUtiecKUU MeTO/l OCHOBaH Ha OqeBH/lHbIX nOJIO>KeHHHx
(:II<CHOMax), npHHHMaeMbIX 6e3 /lOKa3aTeJIbCTBa. Do .9TOMyMeTO/lY Teo-
pllH pa3pa6aTbIBaeTcH Ha OCHOBe /le/lYKTHBHoro npHHU;Hna. 50.lIee
II111pOKoepacrrpOCTpaHeHHe OH nOJIyqHJI B TeOpeTHqeCKHX HayKax (Ma-
'I't'MaTIIKa MaTeMaTHqeCKaH JIOrHKa H .rr.p.).

HCTOp~qeCKHH MeTO/l n03BOJIHeT HCCJIe/lO~aTb B03HHKH013eHHe,jJop-
MllpOBaHHe H pa3BHTHe npou;eCCOB H C06bITHH B XpOHOJIOrHqeCKOH rro-
1',/IC/lOBaTeJIbHOCTHC u;eJIblO BbIHBHTb BHyTpeHHHe H BHewlme CBH3H,
:1:II<OHOMepHOCTHI1 npOTHBopeIIHH.

)laHHbIH MeTO/l HCCJIe/lOBaHI15:l HCrrOJIb3yeTcH npeHMyll(eCTBeHHO
II o6w,eCTBeHHbIX H rJIaBHbIM 06pa30M B I1CTOpI1qeCKHXHayKax. B n~~-
f(.r[~/lHbIX >KeHayKax OH npHMeHHeTCH, HarrpHMep,u npH H3yqeHHI1 p -
1111rH5I I1 ¢OpMHpOBaHHH Tex HJII1 HHbIX OTpaCJIeH HayKH H TeXHHKH.

B COOTBeTCTBHH C MapKCHCTCKO-JIeHHHCKOH TeopHeH n03HaHHH
MI'}K/lY JIOrHqeCKHM H HCTOpHqeCKHM MeTo.rr.aMHcyIlI,eCTByeT e/lHHCTBO,
fH'II0BaHHoe Ha TOM, qTO JII060e JIOrHqeCKOe rr03HaHHe .rr.OJI.lKHOpaCCMaT-
plillaTbCH B HCTOpHqeCKOM acneKTe.

B rrpHKJIa/lHbIX HayKax OCHOBHbIMMeTO/lOM TeOpeTHqeCKI:IX I1CCJIe-
I(OlleJ.HHH5:lBJIHeTC5:lrHrrOTeTHqeCKHH. Ero MeTO/lOJIOrH5:l BKJIlOqaeT B
1'l'OH cJIe/lylOll(ee: H3yqeHHe ¢H3I1qeCKOH, XHMHqeCKOH H T. rr. CYIlI,HOC:H
11('CJIe/lyeMoro HBJIeHI1H C rrOMOll(blOorrHcaHHblX Bblwe cnoc06ouB rr03H -
111151,¢opMyJIHpOBaHHe rHnOTe3bI H COCTaBJIeHHe paCqeTHOHu cxeMbI
(MO)LeJIH)I1 ee H3yqeHHe, aHaJIH3 TeOpeTHqeCKHX HCCJIe/lOBaHI1HI1 pa3-
pll()OTKa TeOpeTHlJeCKHX rrOJIQ}KeHHH.

OnHcaHHe ¢H3I1qeCKOH Cyll(HOCTI1HCCJIe/lyeMoro 5IBJIeHH5:l(I1JIH rrpo-
1II'I'C;)) COCTaBJIHeTOCHOByTeOpeTHqeCKHX pa3pa60TOK. TaKoe OrrI1CaH=:
JlII,IIII<HO BceCTopO.lHe OCBell(aTb CYTb npou;ecca ~ 6 a3HpoBaTbc~ JIH
t:II(()JIaX ¢H3HKH, XHMHH, MexaHHKH, ¢H3I1qeCIWH XHMHH H /lp. p.,

'11)1'0lICCJIe/lOBaTeJlb /lOJI>KeH3HaTb KJIaCCHqeCKHe 3aKOHbI eCT~CTBeH-
III,!., IlayK 11yMeTb HX I1CrrOJIb30BaTb npHMeHHTeJIbHO K pa60qeH fHno-
II'\(' IlayqHOrO HCCJIe/loBaHH5:l.

I [poueccbI, BCTpeqalOIlI,HeC5:lB TexHHKe, HMelOT p5I/l 06ll(HX npHHUH-
1111:1./1hHbIX nOJIO>KeHHH,TaK KaK npoTeKalOT B COOTBeTCTBHHC 3a~OHaMH
1(lIl1,IICKTlIKI1 H OCHOBHbIMH 3aKOHaMH TepMO/lI1HaMHKH (nepBbII1, BTo-
pol\, TpeTHH).



B 60JIblIlHHCTBe CJIyIJaeB O,n:HOB e
JIOlKHbIX npollecca. HanpHMep TB~ MeHIfO pa3BHBaIOTC.H,n:B3 npOTHBOn ,

TYP?06pa30B3HHeM (CHHTe30~ np~~:~~e B)5:llKYIIIHX H3P5:l,n:y CO CTpy
IIHeH, a npII B03,n:eHCTBHH a3 II TH conpOBOlli,n:aeTC5:l ,n:eCTpy
HHeM npOHcxo,n:HT ynpOIJHe~H/~--I IaIOIIII1X Harpy30K BMeCTe C pa3pYlil
npe06JIa,n:alOT H3,n: ,n:pymMI1. rIPH 3la3JIHIJHbIX 3Tanax O,n:HHrrpOL(eCC,

npe06JIa,n:alOT rrpOIIeCCbI pa3pYlIleI-II1:
JI

:plIlHX ~eXaHHIJeCKHX Harpy3Ka
MeTHoe ynpOIJHeHHe MaTe HaJIOB ' II He OJIblIlIIX - B03MOlliHo'3a
xapaKTepHO CTPYKTYP006~a30Ba~ l(JI5:l MaTepIIaJIOB paHHero B03pa'cr:
Me Toro, rrpou:eCCbI II 5lBJIeHH5I II3 IIe, rr03,n:Hero - ,n:eCTpYKIIH5I. Kpq
CBOllCTBaMH HHepU:HOHHOCTH H~CJI YIJaeMble B CTpOHTeJIbCTBe, 06JIa,n:alO
me H3 3THX rrpou:eCCOB pa;BHBa e,n:CTBeHHOCTH, rrepHo,n:HIJHOCTH. MHO

(

dy IOTC5:l no rrpIIHIIIIny IIenHbIX peaKU:II

dt = kym) IIJIII no npIIHU:IIrry TerrJIOnpOBo,,n:HOCTII (:~ = a 'V 2t) .
Hap5:l,n:y C ,n:eTepMIIHIIpoBaHHbIMII

HeHbI H CJIyIJaHHble npou:eccbI oc06e:H TexHIIKe IIIIIpOKO pacnpoCTpa
HIIIO, opraHII3aU:IIII II ynpaB;eHIIIO. 0 3TO OTHOCIITC5I K nJIaHHpOBa

YIJHTbIBa5:l H3JIOllieHHoe MOlliHO 6
C<POPMYJIHpOBaTb rHnoTe3Y' H~YIJ OJIee 3<p<peKTIIBHo H 3KOHOMIIIJH
ero BhIIIOJIHeHII5:l. Horo HCCJIe,n:OBaHII5I II HaMeTIITb rrJIa'

3Tan TeOpeTIIIJeCKIIX pa3pa6' "
B ce65I cJIe,n:yloIIIHe OCHOBHble ~:OK Ha:IJHOrO HCCJIe,n:OBaHII5:lBKJIIOIJae.
rrpou:eccoB 5:lBJIeHIIH' <p p ,n:eJIbI. aHaJIII3 <pII3HIJeCKOll CYIIIHOCT.

cTpoeHHe, 'pa3pa6oT~a ~~:yi~~~~~aHlle rII~oTe3bI HCCJIe,n:oBaHH5:l, nO
CRoro IICCJIe,n:oBaHHW aH~JIII3 T H Mo,n:eJIII, rrpoBe,n:eHHe MaTeMaTHIJl;l
1I11(~IlI>IBOI(OB. ' eOpeTIIIJeCKIIX pelileHIIll, <pOpMyJIHpOB3

MO)IWI' r;I>1T1>IIp IImITa H p raH
1I('('Jll'I(OllilIlIlH. IJilIIPIIM('P, ~~JI~1 lie cTp~KTypa TeOpeTIIIJeCKOH IJaCT

11(~(·.I(()e1I('(',II(~I(OIl:IIIIIe, To I!JOPMYJIIJ) I~~ ~T~~ BbIIIOJIHHTb MaTeMaTH
Hoil <j)OPMC, IIpI1BJICI<aH I'plll!m!UI ,~!cJJIHtbI ylO gIIIoTe3Y B CJIOBeCr
CKHX HayKax, B TOM IJHCJIe II CT" ° H ,n:p. ,n:HaKO B TeXHHIJe'
K npHMeHeHHIO MaTeMaTII3aU:HH !b~;~eJIbHOH, Heo6xo,n:HMO CTpeMIITbC,
HbIX BbIBO,n:OB. IIHyTbIX rHrrOTe3 H ,n:pymx HayIJ

§ 2.'MOAe.nM MccneAOaaHJo';f
I1epBHIJHbIM B n03Ha rh "

HOCTH rrpOIIeCCOB BblcTyrralOT Ha6JI HHH :rII3II1
:recKoII CYIII-

OT MHomx ,n:ellcTBYIOIIIIIX Ha HerolO~eHII5:l. JIIO
K

6oH npOllecc 3aBIICH.
HJIII H3MepeHIIe MOllieT 3a<p '-jJaKTOpOB. alli,n:oe Ha6JIIO,n:eHH
l(JI5I Tora IJT06bI HaII60JIe:K~IIpoBaTb JIHlIlb HeKOTopble II3 HHX,

IIMeTb 60JIblilOe KOJIHIJeCTBo Ha~~o nO~HTb npou:ecc,o Heo6xo,n:IIM
rJIaBHoe II 3aTeM rJI 60KO ,n:eHIIH II II3MepeHHH. BbI,n:eJIIIT
MOIIIblO 061I1IIPHOIIo y IICCJIe,n:oBaTb rrpOIIeCCbI IIJIH HBJleHIIH C no,'.,'

, He CIICTeMaTII3IIpOBaH ° rh
TeJIbHO. I103TOM TaK 10 HOH HH'-jJopMaIIHII 3aTpy,n:HIJ.
KOTopoe a6CTpa~THoeY nOHH<THT<PHOePMal~HIOCTpeMHTCH «crYCTHTbt) B He

I1
' .f1 - Mo,n:eJIb. '

o,n: Mo,n:eJIblO nOHHMalOT HCKy
C onpe,n:eJIeHHOll CTeneHblO TOqHO~~-:eoHcI-IYIOcHcTeMy.; oT06pallialOIIIY

IIOBHble CBOHCTBa H3yIJaeMor,:

OO'hCKTa _ opIIrilHaJIa.Mo,n:eJIb Haxo,n:IITCH B orrpe,n:eJIeHHOM cOOTBey-
(''I'Bilil C II3YIJaeMbIM 06beKTOM, MOllieT 3aMeHIITb ero rrpil IICCJIe,n:OBaHHil
II 1I03BOJI5IeT rrOJIyIJHTb IIH<popMaIIHIO 06 II3yIJaeMOM 06beKTe.

MeTo,ll. Mo,n:eJIIIpOBaHH5I - II3yIJeHHe 51BJIeHIIH C rroMOIIIblO Mo,n:eJIeH -
O)(IIH H3 OCHOBHbIX B cOBpeMeHHblx HCCJIe,n:OBaHII5IX. OCHOBOH Mo,n:eJIH-
poBaHH5I HBJI5IeTC5I JIeHIIHCKoe rrOJIOlKeHHe 0 TOM, IJTO «e,n:HHCTBO rrpII-
PO)(bI 06HapylliHBaeTCH B «nopa3IITeJIbH0I1 aHaJIOrHIIHoCTH» ,n:H<p<pepeH-
11,IIaJIbHbIX ypaBHeHHH, OTHOC5IIIIIIXC5I K pa3HbIM 06JIaCT5IM 51BJIeHHH»l.

Pa3JIIIIJalOT <pH3HIIeCKoe H MaTeMaTHIJeCKOe MO,n:,eJIHpOBaHHe. I1pII
'!J113HIJeCKOM Mo,n:eJIIIpOBaHHH <pH3IIKa 51BJIeHHH B 06beKTe II Mo,n:eJIII
II HX MaTeMaTHIJeCKIIe 3aBHCHMOCTH O,l(HHaKOBbI. B CJIyIIae MaTeManI-
'I1'CKOra Mo,n:eJIHpOBaHH5I <pH3HKa 51BJIeI-IHH MOllieT 6bITb pa3JIIIIIHOH, a
MilTeMaTHIIeCKHe 3aBHCHMOCTH o,n:HHaKoBbIMH. MaTeMaTHIIeCKoe Mo,n:e-
,IIIIpOB3HHe rrpH06peTaeT oc06ylO ueHHOCTb, Kor,n:a B03HHKaeT He06xo-

JUIMOCTb H3YIJHTb oc060 CJIOlKHble npOl(eCCbf.
DPH nOCTpoeHHH Mo,n:eJIYlCBOHcTBa II caM 06beKT 06bIIIHO ynpoIIIalOT,

lI()o6IIIaIOT. 4eM 6JIHllie Mo,n:eJIb K opHrHHaJIy, TeM y,n:aLlHee OHa orrYl-
l'hmaeT 06beKT, TeM 3<p<peKTHBHee ero HCCJIe,n:oBaHHe H TeM 6JIHllie
IIOJIYIJeHHble pe3YJIbTaTbI K HCTHHe, ,n:06bIBaeMOH B UCCJIe,n:OBaHIIII.

Mo,n:eJIH MoryT 6bITb <pH3HIJeCKHe, MaTeMaTHIIeCKHe, HaTypHble.
«(lH3HIIeCKHe Mo,n:eJIH n03BOJIHIOT HarJI5I,n:HO npe,n:CTaBJIHTb rrpOTeKalOIIIHe
II lIaType rrpou:eCCbI. C nOMOIIIblO <pH3HIIeCKI1X Mo,n:eJIeH MOlliHO H3YIIaTb
Il.1lH5IHIIe OT,n:eJIbHbIX napaMeTpOB Ha TeIIeHHe <p1l3HlleCKlIX npouecCOB.
M:neMaTHIJeCKI1e Mo,n:eJIII n03BOJIHIOT KOJII1lJ:eCTBeHHO HCCJIe,n:oBaTb HB-
JII'HH5I, nopoH Tpy,n:HO nOMaIOIIIHeC5I H3YIJeHHIO Ha <pH3HIIecKlix Mo,n:eJIHX.
IlaTypHble MO,n:eJIH rrpe,n:cTaBJI5IIOT C060H MaclIlTa6Ho II3MeIJ:5IeMhle
lI()1)eKTbI, rr03BOJIHIOIIII1e HaH60JIee rrOJIHO HCCJIe,n:OBaTb rrpoueccbI, npo·

'I'l'KaIOIIIHe B HaTypHbIX YCJIOBH5IX.
CTaH,n:apTHblx peKoMeH,n:aU:HH no BbI60py Yl nocTpoeHHIO Mo,n:eJIeH

II(' cYIIIecTByeT. Mo,n:eJIb ,n:OJIlliHa oT06p alliaTb cYIIIeCTBeHHble 51BJIeHII5I
Ilpouecca. MeJIKHe <paKTopbI, H3JIHlIlH5I5I ,n:eTaJIH3aU:II5I, BTopocTeneHHhle
HI:,TleHH5IH T. rr. JIHlIlb YCJIOlKH5IIOT Mo,n:eJIb, 3aTpy,n:H5:lIOT TeOpeTIIIJeCKHe
II('CJIe,n:OBaHHH, ,n:eJIalOT HX rpoM03,n:KHMH, Heu:eJIeHanpaBJIeHHbIMH.
IIo3TOMy Mo,n:eJIb ,n:OJIlliH3 6bITb orrTHMaJIbHOH no cBoeH CJIOlliHOCTH,
mC,TlaTeJIbHO HarJI5I,n:HoH, HO rJIaBHOe - ,n:OCTaTOIIHOa,n:eKBaTHoH, T. e.
1lllllCbIBaTb 3aKoHoMepHocTH H3YlJ:aeMOrO 51BJIeHH5I C Tpe6yeMoH TOII-
IIOCTblO. ECTeCTBeHHO, lITO npH rrOCTpoeHHH Mo,n:eJIII He06xo,n:IIMO ylJ:H-
TI,lIlaTb oc06eHHOCTII YlCCJIe,n:yeMoro 51BJIeHH5I: JIHHeHHOCTb II HeJIHHeH-
IIIlCTb, ,n:eTepMHHHpOBaHHOCTb II CJIyIIaHHocTb, HerrpepbIBHOCTb H ,n:HCK-

IWllIOCTb H ,n:p.
JLJI5I nOCTpOeHH5I HaHJIyIIlIleH Mo,n:eJIH Heo6xo,n:HMO HMeTb rJIy60KIIe

II IWCCTopOHHHe 3HaHHH He TOJIbKO rro TeMe, CMelliHbIM HayKaM, HO H
:'\llpO!UO 3HaTb rrpaKTHIIeCKHe acrreKTbI IICCJIe,n:yeMoH 3a,n:aIIH.

1\ OT,n:eJIbHhIX CJIYlJ:a5lX Mo,n:eJIb HCCJIe,n:yeMoro 51BJIeHH5I MOllieT 6bITb
I>I'pallHIIeHa JIHlIlh onlicaHlieM CYIIIHOCTH. TaK, rrpH H3YIIeHYlII yKpenJIe-
1111H rpyHToB B5IlliYIIIHMH <pH3HKO-XHMHIIeCKYI0 CYIIIHOCTb B3aHMo,n:eH-



CTBH:HMllHepaJIOB rpyHTa C BH)KyII.J;llMll rrpe,lJ,CTaBllTb B Bll,lJ.eMaTeMaT'
qeCKOH MO,lJ,eJIllOqeHb Tpy,lJ,HOH:3-3a 60JIblliOH CJIO)KHOCTllrrpOIJ,ecca. 0
HaKO rro Mepe HaKOrrJIeHllH HayqHbIX ,lJ,aHHblx KaileCTBeHHble MeTO,lJ,
H:X H:3yqeHIIH 6y,lJ,yT 3aMNIHTbCH MaTeMaTH:I/eCKllMll. 8TO 3aKOHOMepH
rrOCKOJIbKY HayKa MO)KeT ,lJ,OCTll'Ib Hall60JIblliero COBepllieHCTBa JIll '.'
rrpll llillpOKOM H:CrrOJIb30BaHllll MaTeMaTH:qeCKllX MeTO,lJ,OB.

I13yqllTb H: rrpOaHaJIll3llpOBaTb 06beKT Hall60JIee rrOJIHo MO)K
JIH:llib rrpll yCJIOBllll, qTO ero MO,lJ,eJIbrrpe,n:CTaBJIeHa orrllcaHlleM qm3
qeCKOH CYII.J;HOCTllII llMee:: MaTeMaTllqeCKllH BIl,n:. PaCCMOTpllM rrpIlMep
rro COCTaBJIeHIIIO Mo,n:eJIell.

AH3JIll3H:PYH pa60Ty CTpOllTeJIbHbIX MaTepIlaJIOB Il KOHCTpyKIJ,Il

He06xo,n:H:MO 3HaTb33KOHOMepHOCTll ,n:e¢OpMH:pOBaHllH IlX 3JIeMeHTO
B 3aBllCIlMOCTH: 01' BIl,lJ,a Il xapaKTepa Harpy3KIl, CBOHCTBMaTepIlaJI
3JIeMeHTa MoryT 6UTb pa3JIIlqHUe YCJIOBIlH ,n:e¢opMIlpOBaHIlH.

Ha pIlC. 3.1 rrpIlBe,n:eHa Mo,n:eJIb,lJ,e¢OpMIlpoBaHHH. MO,lJ,eJIb1, rrpe
CTaBJIeHHaH rrpy)KHHOH, xap3KTepll3yeT yrrpyrne CBOHcTBa H rrO,lJ,qIlHE
eTCH 3aKoHy fyKa - BeJIH:qIlHa ,n:e¢opMaIJ,HH rrpHMO rrporrOpIJ,IlOHaJIbH
rrpHJIaraeMOH Harpy3Ke P. T3IWH 3aKOH ,lJ,e¢OpMH:pOBaHHHxapaKTepe
,n:JIHTBep,lJ,bIX yrrpyrHX TeJI.

MO,lJ,eJIb 2, rrpe,lJ,CTaBJIeHHaH,lJ,BH)KeHHeMrroplliHH B 3arrOJIHeHHo
BH3KOH )KH,lJ,KOCTbIOIJ,H:JIH:H,lJ,pe,xapaKTepH3yeT BH3KHe CBOHcTBa TeJI

JJ:e¢opMaIJ,H:ll TeJI B ,lJ,aHHOMcJIyqae rrpOHCXO,lJ,HTMe,lJ,JIeHHo,pa3BllBaHcIl
BO BpeMeHH:, H rrO,lJ,qHHHIOTCH3aKoHy HbIOToHa _ corrpOTHBJIeHH:"
rrpOrrOpIJ,HoHaJIbHO CKOpOCTH:,n:e¢opMHpoBaHHH.

fIpH: rrapaJIJIeJIbHOM COe,lJ,H:HeHH:H,lJ,ByX MO,lJ,eJIeHB e,lJ,HHoe IJ,eJIoe
IiMeeM Mo,n:eJIb,lJ,e¢OpMIlpOBaHH:HyrrpyroBH3Koro TeJIa, qTO xapaKTepHO
Ll:JIHcTpOHTeJIbHbIX MaTepH:aJIOB H: KOHCTPYKIJ,HH.TaKoe ,lJ,e¢opMHpoBa~
HH:e rro,n:qHHHeTcH 3aKoHy KeJIbBHHa.

MaTeMaTHqeCKaH Mo,n:eJIb, cooTBeTcTByIOII.J;aH ¢H3HqeCKOH Mo,n:eJIH:,
(pIlC. 3.1), MO)KeT 6bITb rrpe,lJ,CTaBJIeHaB BH,lJ,e

P':-'" Py + PB = EySy +YJ ~~ ' (3.1)

r,n:e Py, PB - yrrpyroe C)KaTHe rrpY)KHHbI H BH3Koe corrpOTHBJIeHile
)KH,lJ,KOCTH;Ey, Sy - MO,n:yJIb yrrpyroCTH: H OTHOCH:TeJIbHaH,lJ,e¢OpMa-

dS 'IJ,HH rrpY)KH:HbI; YJ - K03ep¢HIJ,lleHT BH3KOCTH; dF - CKOpOCTb ,lJ,e¢op-
MHpOBaHHH.

PeW3}I (3.1) rrpH: t = 0, S = 0, HMeeM

S ~~:y [1_ exp (_ E;t )] .
3aBH:CH:MOCTb(3.2) B pH,n:e CJIyqaeB XOpOlliO corJIacyeTcH C 3Kcrre-

pHMeHToM H: rr03BOJIHeT H:3yqHTb 3aKOHbI ,n:e¢opMHpoBaHHH yrrpyro-,
BH3KH:X MaTepH:aJIOB, H3rrpllMep rpyHToB, 6eToHoB H ,lJ,p.

ITpHBejl,eHHbIH rrpH:Mep H:JIJIIOCTprrpyeTrrpoIJ,ecc rr03HamUI B COOTBeT-
CTBH:HC JIeHHHcKOH ¢OpMyJIOH - 01' )KH:BOro C03epIJ,aHliH (Ha6JIIO,n:eIIHei

) K aocTp aKTHoMy MbIWJIeHHIO (q:lH3H:QeCKaH
'\.\ nOBeLl:eHrreM MaTepH:aJIa (3 1)) Ii 01' Hero K rrpaKTH:Ke - ypaB-
~O)\CJIb - pHC. 3.1 H:ypaBHeHH:e •

IICIIHe (3.2). TBeTCTB eT ¢YHKIJ,HOHaJIbHOU 3aBHCll-
PaccMoTpeHHaH Mo,n:eJIb coo Me~T3 cooTBeTcTByeT TOJIbKO O,lJ,HO

MOCTH,Kor,n:a O,n:HOMy3HaQeHHIO apr~cTe BCTpeqmOTCH npOIJ,eCCbI,KorLl:a
:ll!aqeHlle ¢YHKIJ,HH:. O,lJ.HaKOB rrprrfeTcTByeT HeCKOJIbKO3HaQeHrrU ¢yHK-
O)\1I0MY3HaQeHH:IOapryMeHTa COOT He na3JIHQHbIX CJIYQaUHbIX ¢aKTO-
I\IHI BCJIe,lJ.CTBHe,lJ.errCTBH:HHa HBJIeH ,

pOB. rhH3H:qeCKaH MO,lJ.eJIb, xapaKTepH3yIOII.J;aH
Ha pllC. 3.2 rrpHBe,lJ.eHa cp rreCKa KOTOpbIU BbITeKaeT He-

:laKOH BepOHTHOCT~oro pac~pe,lJ.eJIeHllH ,
IIpepbIBHOU cTpyell ll3 JIeHKll qepe3
lcweTO B HII.J;llK C BepTllKaJIbHbIMll

~~CKIJ,llHMll. HaOJIIO,lJ.eHllH rrOKa3bIBa-
lOT, qTO P3CrrpeLl:eJIeHlle rreCKa B HII.J;ll-
Ke rrO,lJ.qHHHeTCH 3aKoHy HOpMaJIb-
Boro pacnpe,n:eJIeHllH:

x2

1 - 20" . (3.3)
Y = a V2n: e ,

3KilX MaTepilaJIOBPilC. 3.1. MO,ll;eJIb ,n:eepopMilpOBaHil51 ynpyrOB51

PilC. 3.2. 3aKoHoMepHocTb pacnpe,n:eJIeH:: neCKa:
1 - BopoHKa: 2 - peweTo; 3 - lI~HK c ceKl\HlI

e eJIeHH5I neCKa H:JIH KOJIHqeCTBO
l'Ll:e y - op,lJ,llHaTa, qaCTOTa pacnp,lJ. eKIJ,HH B HJlJ,H:Ke OTCqHTbIBae-
neCKa B ceKIJ,HH:;X - aOCIJ,HCCa,HO~~~qCeCKOeOTKJIOHeHH~.Bblpa)KeHrre
MOrI01' cepe,lJ.HHbI;(j - Cpe,lJ.HeKB~,lJ.po TleJIbIO BepOHTHoCTHOro npoIJ,ecca,
(3.3) HBJI5IeTC5I MaTeMaTllqeCKOH M I--'.

IIpHBefl,eHHOrO Ha prrc. 3.2. acnpocTpaHeHrre rrOJIyqHJIH: MO,lJ.eJIH,
B rrOCJIe,lJ.HeeBpeMH WH:pOKOe ~eXHOJIOrH:QeCKH:X rrpoIJ,eCCOB H: HX

o6eCrreQH:BaIOJlJ,HeOITTH:MH:3aIJ,HIO T H:MTaK Ha3bIBaeMYIO TpaHcrropT-
ynpaBJIeHHH. B CBH3H:C 3TH:Mpa~cMoAP A oObeKToB CTpOH:TeJIbCTBa,
;IYIO 3a,lJ,aqy. ITYCTb llMeeTC5I l' 2' 3 e6HH ( HC. 3.3). B MeCTax
1I0Tpe6JI5IIOJlJ,rrXCOOTBeTCTBeHHOa~p'b~~ :;rr~aMrr ufeOHH b

1
H b

2
• ITPH:

B1 11B2 eCTb npHTpaccoBble ~3Pb
::i)TOMa1 + a2 + a3 = b1 + 2'



CTOHMOCTb e,n:HI-IHI~bI npO,n:YKI~HH H3Kapbepa B
I

Ha OO'beKT
paBHa CII, A2 - C12 Ha OO'beKT A3 - C13• KOJIIIqeCTBO III,e0H51 Xi
TpaHcnopTHpyeMoe Ha OO'beKT Ai H3 Kapbepa Bi, B3aHMocBH3aH
c ,n:pyrHMH BeJIHqHHaMH cHcTeMoH ypaBHeHHH

XlI + X2I = a1;

X12 + X22 = a2;

XI3 + X23 = a3;

Xu + XI2 + XI3 = bl;
x2] + X22 + X23 = b2•

PHC. 3.3. CxeMaTpaHcrropTHbIX cB1I3eii:
A - 06'beKTbI cTpOHTeJIbCTBa; B - KapbepbI

P!lC. 3.4. CxeMa «'Ie pHaro lIIIJ;!lKa»: Xl' x2, .•• , Xk - yrrpaBJilieMble cjJaKTopbI;
ZI, Z2' ••• , zm - HeyrrpaBJIlIeMble cjJaKTopbI; Yl, Y2' ••• , Y

p
_ rrapaMeTpb

OrrT!lM!l3aIJ;H!I

B CHCTeMe (3.4) nepBoe ypaBHeHHe 03HaqaeT KOJmqeCTBO III,eOHH,
TpaHcnopTHpyeMoe H3 KapbepOB BI H B2 Ha OO'beKT AI; BTopoe
Ha 06'beKT A 2' DOCJIe,n:Hee ypaBHeHHe - KOJIHqeCTBO III,e6HH, ,n:ocTaB~
JIHeMOe Ha OO'beKTbI AI> A2, A3 H3 Kaphepa B

2
, H T. ,n:.

Bce HCXo,n:HhIe ,n:aHHhle cBe,n:eHbI B MaTpHuy yCJIOBHH 3a,n:3qH (TaOJI.
3.1). 3a,n:aqa HMeeT MHoro peIlIeHHH, TaK KaK eCTh IlIeCTb HeH3BeCTHbIX
B CHCTeMe (3.4), COCT05IIII,HX H3 IIHTH yp3BHeHHH. TpeoyeTC5I onpe,n:e-'
JIHTb HaH60JIee BbIro,n:HbIH (3KOHOMHqHbIH) BapIIaHT nepeBo3KII III,e6HH
B 3TOM cJIyqae qHCJIeHHbIMH MeTo,n:3MII C rrOMOIIl,hIO JIHHeHHoro nporpaw
MHpoBaHHH H 3BM Haxo,n:HT ¢YHKUHIO, KOTOpa5I y,n:oBJIeTBOpHeT YCJIO-:

n m

BHIO C = )~ 1: CijXij = min (3.5). Yp3BHeHHH (3.4), (3.5) _ M3TeM3m-!
' i=l j=!. ;'

qeCK3H Mo,n:eJIh, rr03BOJIHIOIII,aH OIITHMH3HpoBaTb TpaHcnopTHhIH rrpo-
uecc. <PH3IIQeCKaH Mo,n:eJIb II30op3*eHa H3 pIIC. 3.3.

BOJIbIlIOH HHTepec rrpe,n:cT3BJIHeT KIIOepHeTI-IQeCK3H Mo,n:eJIb «qep{
HOro 5IIII,IIK3» (pIIC. 3.4), orrIICbIBaIOIII,aH CI-ICTeMy, CTPYKTyp3 KOTOpOij',
HeI-I3BeCHra I-I He,n:ocTyrrHa ,n:JIH H36JIIO,n:eHHH. I13BecTHbI' JII-IIlIb «x»,
(BBO,n:) I-I «y» (BbIBO,n:). 3a,n:3Qa CBO,n:I-ITC5IK no,n:60py T3KHX 3l-IaqeHHll x,
KOTopbIe 06eCIIeqHJIII 6bI cooTBeTcTByIOIII,I-Ie (B 60JIhIlII-IHCTBe CJIyQ3eB).
OnTHMaJIbHbIe 3HaqeHllfl y. CraTllCTHtleCKHM nyTeM, c nOMo~bIO 3B!Vl,

M())lmO IIOCTpOIITb MO,n:CJIII

IlcCJIe,n:yeMororrponecca. :00
M110rll X CJIyllaHx ,n:JIH ~

3KUX Mo,n:eJIeIICTpOCHIIH T n

Il(~,JIeco06pa3Ho IICIIOJIh30-
IlaTh MeTO,n: MaTeMaTl-IlleCKO-
1'0 IIJIaHIIpOBaHIIH SlKcnepII-

MeHTa.
B TeopeTIIlleCKIIX I-ICCJIe-

i\OBaHIIHX rrpI-IMeHHIOT MO,n:C~
JIH-aH3JIOrII H Mo,n:eJIII-IIO)l.O
()IIH. OCHOBbIBaflCb H3

6
nO)l.O-

()IIII IIJIII aHaJIOrIIII.O 'beKTa

II npoueCCOB II T. n., 1I3Y- lleCKIIM nyTeM flBJIeHIIfl Ha MO)l.emI,
1IalOT 3KCIIepHMeHTaJIrrHO TeopeTH mero M3TeM3TIIQeCKOrO anIIapaTa

C nOMOIIi,bIO COOTBeTcTByIOLU,
a 3aTeM pHOCTH B HaType. e
yeraHaBJII-IBalOT 3aKOHOMe IIlleCKafl MO)l.eJIb-aHaJIOr )l.JIfl 1-I3yll-
. Ha pHC. 3.5 npIIBe)l.eHa 3JIeKTEoro COCTOflHHH 6aJIKII Ha )l.BYX ono-

Ill-IH Hanpfl)KeHHO-)l.e¢OpMI-I~~~~HI-I BbIllIICJIflIOTC5I IIO ¢opMyJIaM
pax. PeaKUHH Ha oIIopax P [ P [1 + P

2
(/1 + 1

2
)

PI (/2 + [3) + 2 3. PB = 1 [ + [ + [
P A = 11 + l2 + [3' I 2 3

BxoTTe II BhIXO)l.e 3JIeKTpIIlleCKOD: ueIIII BbIllIICJIflIOT aHa-(:~[JIY TOKa Ha A

JlOrllllHO: R ) + r R I
1
R1 + 12 (R1 + R2)

I - 1dR2 + 3 2 3; /P = R + R
2
+ R

3A - R1 + R2 + Ra I

I I II COIIpOTIIBJIeHIIe Rlt
TaKIIM 06pa30M, MeH5Ifl CIIJIY6;~~= B1>3a~IICU:MOCTH 0'1' 3H311eHII~

MOlKHO H3YllaTb peaKu~II OIIcOJOJIb3YIOT )l.aBHO. H3IIpIIMep, !-IeT Heoo
1\ II P2' MO)l.eJIII no,n:o IIfl II XO)l.IIMOCTII Henocpe)l.CTBeHHo

II3Mep5ITb BbICOTY H OcTaH-
KIIHCKOD: oaIlIHII B MocKBe. ,UJIfl
3TOD: ueJIII ,n:OCTaTOIIHO IICIIOJIb-
30BaTb npOCTeD:IlIyIO MO)l.eJIb-
TpeyrOJIbHIIK II C IIOMOIIl,bIO re-
opeMbI 0 IIO)l.OOIIII TpeyrOJIbHII-
KOB nyTeM H3MepeHHfl paccTofl-
HIIfl K 6aIlIHe Z oIIpe)l.eJIIITb

ee BbICOTY no ¢opMYJIe H =: hl(p
(3.8), r,n:e l(p - KpIITepII.II no-
)l.OOIIfl, paBHhID: l(p = Z • I (h

1- KaTeTbI TpeyrOJIbHIIKa).
II AHaJIOrHIIHhID: npIIeM IlIII"

pOKO I-ICnOJIb3YIOT II npII IIe:
CJIe)l.OBaHIIIIIIpoueCCOB, HO Kpli
TepIID: nO)l.06IIH II ypaBHeHIIH

06'beKTbJ

3anaCbll(apbepbJ

I A2 I A3At

Cn Cl2 C13 b1B1 xn Xl2 X[3

--
C2[ C22 C23 b2B2 XZl X22 X23

--
06IIJ;aH I a2

a3 -
nOTpe61loCTb

al

I'llc 3.5. CxeMa 6aJIK!I Ila orropax (6a)~
. rreJIb - aHaJIOr .

II ce 3JIeKTpll'leCKalI MO" IT' R
I' . P - HarpY3KH PA' Pfj peaKIJ.!I, l'
1,1' R _ 3JIeKTpWleClme conpOTllBJIeHllH;
':1' 3 . a MorreJI!lpyIOIIJ;aH Ha-Il' 12 - C!lJIa TOK, "

IPY3Kll P1 II P2



B 3TOM CJIyT.Iae 3HaqHTeJIbHO CJIO:tlmee. AHaJIH3 MHOroo6pa3HblX cjJH3H~
qeCKHx MOl\eJIerr H3YT.IaeMbIX npou.eCCOB HCCJIel\yeTc5:I MaTeMaTHrreCKHMH
MeTOl\aMH, KOTOpble MoryT 6bITb pa3l\eJIeHbI Ha TaKHe OCHOBHble rpynnbl:

Alia.llUmUlfeCKUe MemOObl UCC.Ile008aHUJl (3JIeMeHTapHa5:1 MaTeMaTHKa;
l\HcjJcjJepeHu.HaJIbHble H HHTerpaJIbHble ypaBHeHH5:I, l'lapHaU:HOHHOe HC~
qHCJIelme H l\pyrHe pa3l\eJIbI BbICllJeH MaTeMaTHKH), HCnOJIb3yeMble JJJIH
H3yqeHH5:I HenpepbIBHbIX l\eTepMHHHpOBaHHbIX npou.eCCOB. MemOObt
MameMamUttecKoeo alia.llU8a c UCnO.llb80ealiueM 8KCnepu.Ateilma (

MeT0
4

aHaJIorml, TeopmI nOl\OOH5:I, MeTOl\ pa3MepHOCTerr). BepOJlmHOcmHO:'
cmamuCmuttecKue MemOObl UCC.IleOoealiUJl (MaTeMaTHT.IeCK85:1 CT8TIJCTIJR
l\HCnepCHOHHblrr H KOppeJIHu.HOHHbIH aHaJIH3bI, Teo pHH H8l\OKHOCTH
MeTOl\ MOHTe-KapJIo, MapKOBCKHe npou.eCCbI II l\p.), IICrrOJIb3yeMble,
l\JIH II3yqeHII5:I CJIyqarrHblx npou.eCCOB - l\IICKpeTHbIX II HerrpepblBHbIX.;

MemOObt CucmeMlioeo alia.llUsa (IICCJIel\OB8HHe onepau.IIrr, TeopH5:I
MaCCOBoro OOCJIy:amBaHIIH, TeopHH ynpaBJIeHHH, TeopIIH MHC)KeCTB
II T. l\.). OHH npHMeHHlOTCH l\JI5:I HCCJIel\OBaHII5:I CJIO)KHblX MOl\eJIerr-,
CHCTeM C MHoroo6pa3HbIMH II CJIO)KHbIMII B3aIIMOCBH3HMII BJIeMeHTOB"
xapaKTepH3yeMblx HenpepbIBHOCTblO II l\eTepMIIHIIpOBaHHOCTblO, a
TaK:tl{e l\IICKpeTHOCTblO II CJIyqarrHOCTblO. MeTOl\bI CI1CTeMHoro 8H8JIII3a
nOJIyT.IIIJIli IllIIpOKoe pacnpOCTpaHeHHe, qTO B 3HaT.IHTeJIbHoH CTeneHH
06yCJIOBJIeHO pa3BHTHeM 3BM, 06eCrreT.IHBalOUUIM 6bICTpoe pellJeHHe
II aHaJIII3 CJIO)KHbIX MaTeMaTHT.IeCKliX 3al\aq.

B TeXHIIqeCKHX HayRax llJHpOKO npHMeHHlOT npIIKJIal\HYlO MaTe-;
MaTIIKy, KOTopaH HCnOJIb3yeT TaK Ha3bIBaeMble p8U.IIOH8JIbHble MeTO.n;bI, :
.n;onycKalOIIJ.IIe HaJIHT.IHe cjJOPMYJIHpOBOK II yTBep)Kl\eHIIH, cnpaBel\JIII-:
Bble JIHillb B l\aHHbIX peaJIbHbIX yCJIOBIIHX. DPII 3TOM OHI1 MoryT YTOq- i
H5:lTbCH B XOl\e HCCJIel\OBaHHH, 6a3IIpOB8TbCH Ha l\oBOl\ax, OCHOBaHHblX
H.a npH6JIII)KeHHbIX pellJeHIIHX, aHaJIOrI1HX IIJIII 3KcrrepHMeHTax II T. n.,
T.ITOHe npIIeMJIeMO B «qIICTOH» MaTeMaTI1Ke.

BOJIbllJOe BJIHHHIIe Ha pa3BIITlie MaTeMaTHT.IeCKI1X MeTOl\OB IICCJIe.n;o-
BaHI1H, oco6eHHO B rrpHKJI8l\HOH MaTeMaTHKe, OKa3aJIH 3BM, C C03l\?-
HHeM KOTOpbIX CBH3bIBalOT HOBblH COBpeMeHHbIH BTan MaTeMaTHKII.
I1cnOJIb30BaHHe 3BM MHorOKpaTHO yCKopHeT MaTeMaTHqeCKHe rrpeoo-
pa30BaHHH II BblqHCJIeHHH, B TO )Ke BpeM5:I He OCBo(0)Kl\aeT IICCJIe.n;OBa-
TeJIH OT HeOOXOl\IIMOCTli BJIal\eTb MaTeMaTHT.IeCKI1M arrrrapaTOM. 06blqHO
HaH60JIbllJHH 3cjJcjJeKT nOJIyqalOT B TOM CJIYT.Iae, eCJII1 HCCJIe.n;OBaTeJIb
cjJ1I3HT.IeCKOro npou.ecca XOpOillO 3HaeT B03MO)KHOCTH 3BM, crreu.HcjJIIKy
MeTo,n:OB paOOTbI C HIIM, a npIIBJIeKaeMbIH IIM MaTeMaTHK-BblqHCJIHTeJIb
OTT.IeTJIHBO npel\CTaBJI5:leT cjJH3HT.IeCKIIe ocooeHHOCTrr IICCJIel\yeMoH 3a-
,n:aqH. 3TO n03BOJIHeT RBaJIHcjJHu.HpOBaHHO 06CY)Kl\aTb Bce-' BonpOCbI,
B03HHKllJHe B HCCJlel\OBaHHH, qTO crrOC06CTByeT HarrOOJIee ycneillHoMy
II 3cjJcjJeKTHBHoMy BbIllOJIHeHI1IO HayqHO-HCCJIel\OBaTeJIbCKHX pa60T.

I1HOrl\a nOCTpoeHIIe cjJH3IIqeCKliX MOl\eJIeH II MaTeMaTIIqeCKOe onHca-
Hlie HBJIeHIIH HeB03MO)KHO. Ol\HaKO II npH 3TOM He06xo,n:HMO CcjJOpMy-
JIlipOBaTbpa60qylO rHnOTe3Y, npOIIJIJIIOCTplipOBaTb ee rpacjJIIKaMH,
Ta6JIHu.aMII, npe,n:nOJIO)KHTb II ou.eI-IHTh pe3yJIhTaTbl, KOTopble l\OJI)KHbl
6bITb rrOJIYQeHbI Ha OCHOBe 3T0l1 nIlIOTe3hI, CnJIaHlipOBaTb II npOBeCTII
HaYlJHO-HCCJIel\OBaTeJlbCKYlO pa60TY.

§ 3. AHanMTMl.leCKHe MeTOAbl
MccneAoBculMH

B HCCJIel\OBaHHHX qaCTO HCnOJIb3YlOT aHaJIH-
OTOpbIX YCTaHaBJIHBalOT MaTeMaTHQe-

'l'IIlIeCKrre MeTo.n;bI, C nOM0IIJ.blO K MH H3YQaeMOrO 06beKTa. 3TH

('J(ylO 3aBHCliMOCTb Me)Kl\Y nap~M~~P~HHe li3YQliTb liCCJIe.n;yeMble npo-
MeTOl\bI n03BOJIHlOT rJIy60Ko li Be H~ebBeHHble CB5!3H Me)Kl\Y apryMeH-
l~eCCbI, yCTaHoBHTb TOqHble KO~ OaHaJIH3lipOBaTb HCCJIel\yeMble HBJIe-
TaMH H epyHKU.HHMH, rJIy60Ko p lOT 3JIeMeHTapHble epYHKU.liH H ypaB-
III1H. I1pH 3TOM IllHpOKO npHMeHH n OCTHTb HCCJIel\yeMYlO MOl\eJIb
IleHHH, oc06eliHO Korl\a CTpeMHTCH y ~OCTaBJIeHHOH 3a,LI.aqH. ,UOCTa-
II fIOJIYQHTb npH6JIH)KeHHble pueIlleHHH K HH H aBHeHHH, HanpliMep

TOqHO qaCTO HCnOJIb3YlOT JIHHeHHble ~~~b~bIX M~~epHaJIOB. DOJIaraH,
IIpH HCCJIe,n:OBaHHli CJIOli?TbIX CTP~:aJIe pacnpe,n:eJIHlOTCH npHMO npo-
11'1'0HaIIpH )KeHHH B CJIOHCrOM MaTe ero KOMnOHeHTOB C nOMOIIJ.blO
1I0PlJ,HOH aJIbHO MOl\J:,JI51M ynpyroCTr: MHO nOJIyqHTb I)5ll\ nOJIe3HbIX
;:weMeHTapHbIX JIliHeliHbIX ypaBHeHliH MO

Cllel\eHliH. C I npOTeKalOIIJ.lie no npliH-
B fIpaKTliKe qaCTO BCTpeqalOTCH npou.ec b, lie nepeMeIllliBa-

I~HfIY «lJ,efIHoro» MexaHH3Ma (paCTBopeHH~JI~::~~~e:cn~HeHu.liaJIbHble,
IIHe H .up.). ,UJI51 IlX HCCJIel\OBaHHH Hcn

HH
LIT06bI H3YQliTb KOJIe6a-

lIapa60JIHqeCKHe, nOKa3aTeJIbHble ep~:~~eT 'liqeCKHe epyHKlJ,HH. B 60JIb-
TeJIbHble npOlJ,eCCbI, npHMeH51lOT TPlie:: p HenpepbIBHbI qTO n03BO-
IIIYlHCTBe CJIyQaeB 3JIeMeHTapHble '}'YHKlJ,Hli 3TO ,n:aeT 'B03MOMHOCTb
J15IeT liX l\HepepepeHlJ,lipOBaTb li liHTerpHpOBy~T:~BHH npOTeKaHli51 liCCJIe-
OlIpe.ueJIHTb HaliJIyqIIIHe liJIli Halixy.uIllHe

l~yeMoro IIpOlJ,eCCa nyTeM HaXOM,n:eHli51 3KC~P~YC~~~~TeJIbHOH opraHH-
HanpHMep, npOH3BOl\HTeJIbHOCTb Tpy,LI. V' 11 _ C + C

1
V-

'l'IlJ,IlIi 3aBIlCIlT OT ee rOl\OBOrO 06beMa pa60TbI . - 0
' , 2 (3 9) e C C C - nOCTOHHHble.
- C2V... . ,rl\ 0, l' 2 qTO no Mepe YBeJIHqeHli51

AHaJIH3 3TOH 3aBHCliMOCTH nOKa3hIBaeT, CTb BHaqaJIe B03pac-

OObeMa pa60T opraHli3aUliH V npOH3BO~~~~~~~~bHOCTli 06b51CH51eTCH
raeT nOTOM y6bIBaeT. YBeJIHqeHHe npoH 6 pe3epBoB B Ta-

'6 opraHH3alJ,liH HMeeT OJIbille .
reM, QTO OJIee KpynHaH O,LI.HaKO B OQeHb 60JIb-
I(I1K opraHH3au.HHx JIyqIlle opraH~30BaH TP~~~ CJIOMHO opraHli30BaTb
IIIY1XopraHH3alJ,H51X, C 60JIbIllliM 0 beMOM p Tb ynpaBJIeHHH 60J1bIllHMli
II/WH3BO,n:CTBO. 3THM 06bHCHHeuTC51 Tpy.uHO~OT ,LI.JIH opraHH3au.HH V

OIlopraHH3alJ,HHMH. OfITHMaJIbHbIH oObeMtt,pa (3 9) KOTOpbIH 06ec-
MO}l{HO HaHTH, onpel\eJIHB 3KcTpeMyM ,yYHKlJ,H~ . ,
Ile'{llBaeT MaKCHMaJlbHYlO npoH3BOl\HTeJIbHOcTb.

liHMeHepHbIX KOHCTpyKlJ,liH nOJIb-
I1pli aHaJIH3e cjJOpM H pa3Mep,?B Haqe TaTeJIbHOH H aHaJIHqeCKOH

:IYIOTC51 MeTo,n:aMII 3JIeMeHTapH~~ peHu.li~JIbHble ypaBHeHH51 liCnOJIb-
l'l'OMeTpHH. 06bIKHoBeHHble .n;H'}''}'e



3YlOT ,lI,JIHTeQpeTHtIeCKOrO aHaJIH3a TOJIbKOO,ll,HOH nepeMeHHOH. Ypa'
HeHHH 1-ro nOpH,lI,Ka HMelOT BH,lI,

f = (x, y, ~~) --:-0; ~~ = f (x, y). (3.1

[JpHMeHHIOT TaK/Ke ypaBHeHl1H BbICIllHX nOpH,lI,KoB:

f ( dy. d2y dny)x, y, dx' dx2 ••• dxn = O.

06rn.He peIlleHHH TaKHX ypaBHeHHH rrpe,ll,CTaBJIHeTceM~HcTBO Kp
BbIX Ha ~JIOCKOCTH.KpHBaH f (x, y) 6y,ll,eT peIlleHHeM (3. I I), eCJIH OH
B KalK,lI,OH TOtIKe KacaeTCH BeKTopa rrOJIH HClrrpaBJIeHHH. [J03TOMY Ka .
)J,oeypaBHeHHe HMeeT MHOlKeCTBOpeIlleHHH (KpHBbIX): F (x y C C

C) 0 (3 3) , , 1, 2"'" n = , .1 , r,ll,e C1, C2, ••• Cn - nOCTOHHHble HHTerpHpOBaHH··
,ll,JIH HaXOlK,lI,eHHHtlaCTHOro peIlleHI1H YKa3bIBalOT HatIaJIbHbIe yCJI

BHH - 3a,ll,alOT 3HatIeHHH F B HeKOTopbIX H3BeCTHbIX 'fOtIKaX x H
mo rr03BOJIHeT orrpe)J,eJIlITb .. nOCTOHHHble C1, C2, ••• Cn, a 3aTeM
tIaCTHble peIlleHHH. 06bIKHOBeHHble ,lI,HljJljJepeHIJ,lIaJIbHble ypaBHeHH
rrpHMeHHIOT npH TeOpeTHtIeCKOMaHaJI1I3e pa3JIlItIHbIX MO,ll,eJIell npOCTbI
H Cpe,ll,HlIX no CJIOlKHOCTli rrpOIJ,eCCOB: MlirpaIJ,I1lI BJIarrr B rpyHTa
KaK KanlIJIJIHpHbIX cpe)J,ax, ,lI,BHlKeHHHlKH)J,KOCTliB Tpy6ax, JIlIHeHHOD
pacnpe,ll,eJIeHHH TerrJIa B CTeplKHHX, OC8lK)J,eHHHrpyHTa B nyJIbTe rrp
fH,lI,pOHaMbIBax HaCbIlIeH, ynJIOTHeHlIH rpyHToB HaCbIlIeH, HanpHlKed
Horo COCTOHHHHB rrOJIOTHeH T. ,lI,.

HanpliMep, B TeXHOJIOfHlI BH/Kyrn.lIX HCCJIe)J,yIOTHX pacTBopeHH
nOJIaraH, tITO CKOpOCTb pacTBopeHlIH npOnOpIJ,lIOHaJIbHa HX KOJIHtI
CTBy:

dm
dt = -km.

3)J,eCb m - KOJIHtIeCTBO BHlKyrn.ero; t - BpeMH; k - K03ljJljJlIIJ,HeHT'
rrpOrrOpIJ,lIOHaJIbHOcTH. [JocJIe lIHTerplipoBaHliH 3Toro ypaBHeHHH rrOJI
tIliM m = Ce-kt

• [JOCTOHHHYlO HHTerplipoBaHHH C HaXO,ll,HT 1I3 yCJIq
BlIH, .tITO npli t = 0 C = mo (HatlaJIbHOe KOJIlitIeCTBo). CJIe)J,OBaTeJIbHQ
m = tnoe-kt

• [JoCJIe,ll,Hee BblpalKeHHe cO)J,eplKliT KoimpeTHYIO HHljJOpf
MaIJ,HIO 0 npoIJ,ecce pacTBopeHlIH, KOTopoe co BpeMeHeM 3aTyxaeii
CKOPOC:b 3aTyxaHliH 3Toro npoIJ,ecca 3aBHCHT OT K03ljJljJlIIJ,lIeHTa
KOTOpbIlI, B CB,?IO Otlepe)J,b, 06yCJIOBJIliBaeTCH nplIpO,ll,oH Bern.ecTB
H TeMnepaTypoH pacTBopa.

BOJIbmOe pacnpocTpaHeHlIe npH pemeHHlI npHKJIa)J,Hblx 3a)J,atI nOJI
tIHJIH ,lI,HljJljJepeHIJ,HaJIbHbleypaBHeHHH B tIaCTHbIX rrpoH3Bo)J,HbIX, H
npHMep

a2u au a2u
ax ay = 0; at = l( ax2 .

06rn.ee peIlleHHe 3THX ypaBHeHHH 3aBHCHT He OT np01I3BOJIbHbIX n'
CTOHHHbIX, a OT npOH3BOJIbHbIX ljJYHKIJ,lIH. B HliX HCKOMble pemeH
npe;J,CTaBJIHIOTC060H ljJYHKIJ,lIli HeCKOJIbKHX He3aBlICHMbIX nepeMeHHblx
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06bIIIHO cYTb 3a)J,atIH CBO,ll,HTCHK TOMy, IIT06bI HaHTli COOTHOIlleHlIe
Ml'il{;~y nepeMeHHbIMH U, x, y, yCTaHoBHTb ljJYHKIJ,HOHaJIbHYIO 3aBlICH-
MI)CTb U = f (x, y), y)J,oBJIeTBopHIOrn.ylO,lI,HljJepepeHIJ,HaJIbHoMyypaBHe-
111110C IIaCTHbIMH npOH3Bo,ll,HbIMH H IIaCTHbIM yCJIOBHHM 3a,ll,aIIH. 3TH
Il'IIIOJIHHTeJIbHble yCJIOBHH onpe,ll,eJIHIOTCHepl13HIIeCKHMCMbICJIOM. Ha-
IIjlIIMep, H3 aHaJIH3a TenJIOBOrO 6aJIaHCa TeJIa CJIe,ll,yeT, lITO TeMnepa-
'I'ypa t B JII060H TOIIKe TeJIa npH OCTbIBaHHHHJIH HarpeBaHHH ero HBJIH-
t'TC5IepyHKIJ,HeHBpeMeHlI T H Koop,ll,HHaT x, y, Z H ,lI,OJIlKHa y,ll,OBJIeTBO-
pllTb )J,HepepepeHIJ,HaJIbHoMyypaBHeHHIO B IIaCTHbIX npOH3BO,ll,HbIX

at (a2t (j2t a2t )
iJT = a ax2 + (jy2 + az2 '

me a - K03epepHIJ,HeHTTeMnepaTyponpOBO,ll,HOCTH.
'uHepepepeHIJ,HaJIbHbleypaBHeHHH B tIaCTHbIX rrpOH3BO,ll,HbIX HaXO,ll,HT

IIII[pOKOe npHMeHeHHe B HaytIHOM aHaJIH3e, TaK KaK. OHH onHCbIBalOT
IIpOl~eCCbITetIeHHH lKJI,lI,KOCTeH,KOJIe6aTeJIbHble npOI~eCCbI, )J,HljJljJy3HIO
I'H:IOB,TerrJI0!3ble H ,lI,pyrHe npOIJ,eCCbI. [JpH HCCJIe,ll,OBaHHHMHoro06pa3-
Ili>[X TenJIOBbIX npOIJ,eCCOBB CTpOHTeJIbCTBe (BO)J,HO-TenJIOBOHpelKHM
Ilopor, paCIIeTbI no OXJIalK)J,eHHlOOrpalK,lI,alOrn.HX KOHCTpyKIJ,HH:3,l1,aHHH,
lIpOnapHBaIme lKeJIe306eTOHHbIX H3,l1,eJIHH,npHrOTOBJIeHHe acepaJIbTO-
()('TOHHbIX CMeceH, TenJIOTeXHHtIeCKHe paCtIeTbI npH 3HMHeH TeXHOJIO-
['IIII CTpOHTeJIbCTBaH ,lI,p.) 06bltlHO npHMeHHIOT cHcTeMy CBH3aHHbIX )J,Hep-
IIll'peHIJ,HaJIbHbIX ypaBHeHHH B tlaCTHbIX npOH3BO,ll,HbIX BToporo no-
pll,Il,Ka:

me a, a1 - K03epepHIJ,IIeHTbITeMnepaTypo- H BJIarOnpOBO,ll,HOCTH; b-
liplITepHH TeI1JI006MeHa BCJIe,ll,CTBHeepa30BbIX rrpeBparn.eHHH (Hcnape-
[lIle, OTTaHBaHHe, npOMep3aHHe) MHrplipylOrn.ero Bern.eCTBa; b1 - K03ljJ-
IIJlll~HeHTTepMOrpa,ll,HeHTHbIH BJIarOnpOBO,Il,HOCTIi.

B ypaBHeHHH (3.17) K03epepHIJ,HeHTbIa, b, aI' b1 nOCTOHHHbI.· ECJIH
01111nepeMeHHble, TO CHCTeManpHHHMaeT 60JIee CJIOlKHbIHBH,lI,.

Jl106ble ,lI,HepepepeHIJ,HaJIbHbleypaBHeHH5I HBJIHIOTCHMO,ll,eJIblO IJ,eJIoro
li,lIacca HBJIeHlIH:, T. e. cOBoKynHocTblO HBJIeHIIH, xapaKTepH3yeMblx
iI!lllHaKOBbIMH npOIJ,eCCaMH. ITPH HHTerpHpoBaHHH ypaBHeHHH nOJIy-
If:IIOT 60JIblllOe KOJIHtleCTBO pellleHHH:, y,ll,OBJIeTBopHlOrn.HX HCXO,ll,HOMy
11,III!lpepeHIJ,HaJIbHoMy ypaBHeHHlO. 4T06bI nOJIyIIHTb H3 MHOlKeCTBa
IllllMOlKHbIX pemeHIIH O,ll,HO, y,ll,OBJIeTBop5l1Orn.eeTOJIbKO paccMaTpIIBa-
t'MOMy npoIJ,eccy, Heo6xo,Il,IIMO 3a,ll,aTb ,lI,onOJIHHTeJIbHbleYCJIOBIIH K ,lI,Hep-
IIJI'pNIIJ,IIaJIbHoMy ypaBHeHIIIO. OHH ,lI,OJIlKHbIIIeTKO BbI)l,eJIHTb II3yIIae-
MIII~HBJIeHHe II3 Bcero KJIaCCa HBJIeHIIH. YCJIOBIIH, KOTopble xapaKTe-
jlll:tyIOT Bce oc06eHHocTH ,lI,aHHOrOypaBHeHHH, Ha3bIBalOTCH YCJIOBIIHMII
1I)l!I03HatIHOCTIi II xapaKTepH3ylOTcH CJIe,ll,YIOrn.IIMHnpH3HaKaMH: reo-
MI'TjHIeH: CHCTeMbI(<popMa II pa3MepbI TeJIa); epII3HIIecKHMH CBOHCTBaMH
'I't',IJa (TenJIOnpoBo,Il,HOCTb, BJIarOnpOBO,ll,HOCTb, ynpyrocTb, BH3KOCTb
II T. )~.); HaIIaJIJ,HbIMIi yCJIOBHHMH,T. e. COCTOHHIIeMCllCTeMbI B HaIIaJIb~



HbIH MOMeHT; rpaHlrtIHbIMIT yCJIOBH5IMH,T. e. B3aHMO.uenCTBHeMCHCTeM
Ha rpaHHuaX C oKpyMaIOmeH Cpe.uOH.

HaqaJIbHble IT rpaHHqHbIe yCJIOBH5I Ha3bIBaIOT KpaeBblMH. 3a.uaq
TenJIOMaCCo06MeHa H HM nO,2l06Hble, OTHOCITMbleK 3a,Il,aqaM MaTeMaTH--
qeCKOH¢H3HKH, .9¢¢eKTHBHO pernaTb MeTO,Il,aMHonepaUHOHHoro npe06j
pa30BaHH5I JIanJIaca, <Pypbe, BecceJI5I H ,Il,p. CYTb orrepaUHOHlIOro
npe06pa30BaHHH 3aKJlIOqaeTC5I B rrepeBO,Il,e¢YHKUIIII f (t) nepeMeHHor
t, Ha3bIBaeMOH HaqaJIbHOH HJIH opHrHHaJIOM, B ¢YHKUHIO f*(p) ,Il,pyror
nepeMeHHoro p, Ha3blBaeMYIO H306paMeHHeM. I13yqaIOT He caM
¢YHKUHIO (opHrHHaJI), a ee H3MeHeHHoe 3HaqeHHe (H306paMeHHe).

Dpe06pa30BaHHe ocymeCTBJI5IeTC5I rryTeM yMHoMeHH5I HaqaJIbHO·
¢YHKUHH Ha ,Il,pyryIO H HHTerpHpOBaHH5I ee. TaK, npe06pa30BaHH(~

00

JIanJIaca OT tPyHKUHH f (t) HMeeT BH,II,f*(p) == r e-pt f (t) dt (3.18),
o

r,Il,e p - KOMnJIeKCHOeqHCJIO. I1cnOJIb30BaHHe ¢YHKUHH H306pa)KeHH5I;
f*(p) n03BOJI5IeT CJIO)KHbleonepaUHH ,Il,H¢¢epeHUHpOBaHH5I H HHTerpH-
pOBaHH5I f (t) 3aMeHHTb rrpocTbIMH aJIre6paHqeCKHMH orrepaUH5IMH
C f*(p). BbIIIOJIHHB rrpocTble orrepaUHH C f*(p), rrpOH3BO,Il,5IT06paTHbIll
rrepexo,Il, K f (I). [JpHMeHeHHe TaKHX rrpe06pa30BaHHH HMeeT p5I,II, rrpe-!
HMymecTB - rrpocToTa, B03MO)KHOCTbperneHH5I 3a,Il,aq C pa3JIHqHbIMH
KpaeBbIMH YCJIOBH5IMHH ,Il,p. O,Il,HaKo C rrOMOmbIO.9THX MeTO,Il,OBMO)KHO
pernaTb 3a,Il,al.Ill co cpaBHHTeJIbHO npocTbIMH Kp aeBbIMH YCJIOBH5IMH.
[JpH perneHHH HeJllIHeHHbIx 3a,Il,aq co CJIO)KHbIMH KpaeBbIMH yCJIOBH-
5IMH TOqHbIe aHaJIHTHqeCKHe MeTO,Il,bIBCTpeqaIOT 3HaqHTeJIbHble Tpy.u-
HOCTH.

B cTpOHTeJIbCTBe p5I,II, 3a,Il,aq HCCJIe,Il,yeTC5IC nOMOllI,bIO HHTerpaJIb:'
HbIX ypaBHeHHH, cO,Il,ep)KallI,Hx IICKOMyIO cP (s) tPYHKUHIO no,Il, 3HaKOM

s

HHTerpaJIa: h (x) cP (x) - Ark (x, s) cp (s) ds = f (x) (3.19). 3,I1,eCbh (x),
a

cp (x) - H3BeCTHble ¢YHKUIIH x; A - nOCTOHHHbIH rrapaMeTp, KOTOpbIH
Ha3bIBaIOT c06CTBeHHbIM qHCJIOM; k (x, s) - 3a,Il,aHHaH ¢yHKUHH, KO-
-TOpyIO Ha3bIBaIOT H,II,POM IIHTerpaJIbHOrO ypaBHeHHH.

06llI,ero MeTO,Il,aperneHH5I HHTerpaJIbHbIX ypaBHeHHH ,Il,a)Ke JIHHeH-
Horo Tl1IIa h (x) = 0, cp (x) = ° He cymecTByeT. I1HTerpaJIbHOe ypaB-;
HeHHe 5IBJI5IeTC5IperneHHeM ,Il,H¢¢epeHUHaJIbHoro. HanpHMep, perneHHeM'
,Il,H¢¢epeHUHaJIbHOrO ypaBHeHH5I (3.1)

ds
p=EysY+'YJdt

Eyt !. Eyt -,'

HBJIHeTCH HHTerpaJIbHOe ypaBHefIHe s = e- -:;j (Sy + -~.I pe - -:rj dt)!
o

(3.20). ECJllI P = Po = const, HMeeM s = ~o (1 -e- E:}
y

:-ho rr03BOJI5IeT CBO,Il,HTbperneHIIe ,Il,II¢¢epeHUIIaJIbHbIX ypaBHeHHH
Ii Il'llIeHHIO HHTerpaJIbHbIX, II Ha060pOT. O,Il,mIM H3 MeTO,Il,OBperneHH5I
1I1I

1
'('crpaJIbHbIXypaBHeHHH 5IBJI5IeTC5IMeTO,Il,rrOCJIe,Il,OBaTeJIbHbIXrrpH6JIH-

1'('111111KOTOpbIH MOMeT 6bITb HJIJIIOCTpHpoBaH rrpHMepoM.
I\ nY~Tb ,Il,aHO,Il,H¢¢epeHUHaJIbHOe ypaBHeHHe y = b (x, y) C HaqaJIb-
III,IMHyCJIOBHHMHrrpH x = xo, y = Yo. ;'1'0 MO)KHOrrpe,Il,CTaBHTbB BH,II,e

1IIITerpaJIbHOrO ypaBHeHHH y = Yo + .)-b (x, y) dx (3.21). DO,Il,CTaB-
x,

JlliH non 3HaK IIHTerpaJIa BMeCTO Yx ero HaqaJIbHOe 3HaqeHHe Yo'
x

+ r b ( ) dx TaKHM Me 06pa30M MOMHO ITO-111l,nyqaeMYl = Yo J x, Yo .
Xo

,llyLJHTb BTopbIe H 60JIee BbICOKHe npH6JIH)Ke- y
111151,cooTBeTcTByIOllI,He y = Yl; Y = Y2 H T. ,II,~

,UJI5I perneHHH HHTerpaJIbHbIX ypaBHeHHH Sf
IlpIIMeH5IeTC5I MeTO,Il, rrOJIy06pallI,eHH5I, CYTb KO-
IIlporo 3aKJIIOqaeTC5IB TOM, qTO H,II,pOpa36HBaeT-
I'll Ha nBe ¢YHKUHH. [JepBa5I ¢YHKUH5I rr03BO-
)IIleT rrpenCTaBHTb HHTerpaJIbHOe ypaBHeH~e
1\IlHne CHCTeMbI aJIre6paHtIeCKHX ypaBHeHHH,
'11'0 yrrpOllI,aeT ee perneHHe BTopaH rr03BOJIHeT Pile. 3.6. CxeMa K no-
11t),nyqHTbpeIlleHHe HHTerpaJIbHOrO ypaBHeHH.5I HlITillO epYHKl\ilOHaJIa

M('TO.uOM rrOCJIe.uOBaTeJIbHbIX rrpH6JIH)KeHHII.
MllorHe 3a.uaqH HCCJIe.uYIOTC5IC rrOMOm;bIOBapHaUHOHHoro HCtIHCJIeHHH.
'11'o6bI C¢OPMYJIHpOBaTb 3a,Il,atIy BapHaUHoHHoro HCtIHCJIeHHH, ~BO,Il,5IT
1II1IIHTHe ¢YHKUHOHaJIa. [JyCTb HMeeM rrJIOcKyIO KPHByIO Y - f (x)
I' 06JIaCTbIO orrpe.ueJIeHH5I xo::::;; x::::;; Xl (pHC. 3.6). HeTpy.uHo BH,II,eTb,

'11'0.uJIHHa KpHBOH Sl' rrJIOm;a.ubP KPHBOJIHHeHHO~ Tparre~HH~ o6'b~~
Ti"na Bpam;eHHH V 3aBHC5IT OT BH.ua 3a.uaHHOH KpHBOHY - f ( ).

X1 Xl

Sl = r V-1-+-[-y-' (-x-W"-d-'-x; P = r Y (X) dx;
Xo Xo

X,

V = n r [Y (x)j2 dx. (3.22)
Xo

TaKHM o6pa30M, tPyHKUHH Y = f (x) 0.uH03HaqHO orrpe,Il,eJIHeT
'11I:IqeHHeSl, P, V, T. e. OHa HrpaeT POJIb cBoe06pa3Horo «apryMeHTa».

B 3TOM CJIyqae Sl, P, V Ha3bIBaIOT ¢YHKUHOHaJIOM OTHOCHTeJIbHO

'IIVIIKUHH Y = f (x).
- CYTb 3a.uaqH BapHaUHOHHoro HCtIHCJIeHH5ICOCTOHTB TOM, qTO e~JIH

In)(<lH¢YHKUHOHaJI F (y') B 06JIaCTH Xo ~ x ~ Xl' TO Tpe6yeTC5I HaHTH
TIII(YIO ¢YHKUHIO y = f (x) B 3a.uaHHoH 06JIaCTH orrpe.ueJIefIHH ¢yHK-
IIIIoIIaJIa F (y), rrpH KOTOPO}I.9TOT<PyHKUHOHaJIrrpHHIIMaeT MIIHHMaJIb-
111)('HJIII MaKCHMaJIbHOe 3HaQeHlle.

I1pH HCCJIe,Il,OBaHHHnpoueCCOB MeTo.uaMH BapIIaUIIOHHoro HCQHCJIe-
111111HaXO,Il,HTTaKHe 3aKOHOMepHOCTH,rrpH KOTOpbIX HX pa3BHTIIe .9Hep-
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reTHLJeCKII HaH60JIee 3KOHOMHO. OLJeHb LJaCTO OHH OnHCbIBaIOTCH 3KCn
HeHUHaJIbHbIMII <PYHKUH5lMII, y,LiOBJIeTBOp5lIOIUHMII npIIHUIInaM BapH'
UIIOHHOrO IICLJHCJIeHH5l.

B 06JIaCTIl CTpOHTeJIbHbIX HayK 111HpOKO I1CnOJIb3yeTcH TeOpH;
<pyHKUIIH: KOMrrJIeKCHOH: rrepeMeHHOH:. B OCHOBe ~)TOH: TeopHII JIe:tK
rrOJIO:tKeHIIe 0 KOM<pOpHOM rrpeo6pa30BaHIIII, COrJIaCHO KOTOpOMy JW
rrepeceKaIOIUHeC5l KpIIBble ZlZ2 II ZlZ3 H3 06JIaCTH Z Bcer,Lia MO:tKHO rrep
HeCTII B OOJIaCTb W COOTBeTCTBeHHOKpHBbIM W1W2 H W1W3, COXpaI-I5!c
paBeHCTBO yrJIOB Me:tK,Liy KpI1BbIMH B Ka:tK,LiOH:nape. Eho rr03BOJIH.
I13MeHIITb KOOp,LiIIHaTbI TaKIIM 06pa30M, LJT06bI yrrpocTHTb rpOM03,LiKH
MaTeMaTIILJeCKHe rrpe06pa30BaHI1H. Teop~-I5! <PYHKUI1H: KOMrrJIeKCHO
nepeMeHHOH: IICnOJIb3yeTcH, lIanpIIMep, B TeopHH yrrpyrOCTII ,LiJI5l orrp
,LieJIeHII5l KOHueHTpaUIIH: Harrpm:KeHIIH: B rrJIOCKOCTII IIJIII npOCTpaHCTB
CO,Liep:tKaIUeM pa3JIIILJHble BKJIIOLJeHI15l.

PaccMotpeHHble aIIaJII1TI1lleCKHe MeTO,LibI, KaK rrpaBI1JIO, rr03BOJIHIO.
ycnewHo pewaTb TOJIbKO OTHOCIITeJIbHO npOCTble 3a,LiallI1. B TO:tK:e BpeM'
Bce llaIUe B03HIIKaeT He06xo,LiHMOCTb I1CnOJIb30BaHI15l CJIO>KHbIX ,LiH<p<pe
peHUIIaJIblIbIX ypaBHeHI1H: IIJIII IIX CI1CTeM C HallaJIbHbIMH I1 rpaHwi
HbIMII yCJIOBHHMH (llaCTO HeJIIIHeH:HbIMI1). Hx peilleHIIe CJIO:tK:HO HJI
HeH3BeCTHOj B 3THX CJIyllaHx npI16eraIOT K TeM IIJIH I1HbIM npH6JIII;
:tKeHHbIM BbIllI1CJIeHI15IM C nOMOIUbIO llHCJIeHHbIX MeTO,LiOB.

H,Lie5I LJIICJIeHHbIX MeTO,LiOB (MeTO,LibI KOHellHbIX pa3HOCTeH: I1JIII ce
TOK) 3aKJIIOLJaeTC5I B CJIe,LiYIOIUeM.

I. B nJIOCKOH: 06JIaCTII G, B KOTOpOH: pa3blcKIIBaIOT peilleHI1e, CTpOH
CeTOLJHyIO 06JIaCTb Gft, COCT05IIUYIO H3 O,LiHHaKOBbIX 5lLJeeK (pHC. 3.7
II rrpII6JIH:tKaIOIUYIOC5I K 06JIaCTII G.

2. 3a,LiaHHoe ,LiH<p<pepeHUHaJIbHOe ypaBHeHI1e 3aMeH5IIOT B Y3JIa
nocTpOeHHOH: ceTKII cooTBeTcTBYIOIUI1M KOHellHo-pa3HocTHbIM ypaBHe
HI1eM.

3. Ha OCHOBaHHII rpaHHLJHbIX YCJIOBI1H: YCTaHaBJIHB3IOT 3HalleHI1
HCKOMoro peweHHH B rpaHHllHbIX Y3JIaX 06JIaCTH Gft' /

llT06bI peillIITb nOJIylleHHyIO cHcTeMy KOHellHo-pa3HoCTHbIX ypaBHe'
HIIH:, He06xo,LiIIMO nOJIyLJIITb peilleHIIe aJIre6paHLJeCKOH: CIICTeMbI C 60JIb'
llIIIM llIICJIOM HeII3BeCTH~X. B pe3YJIbTaTe HaH:,LieM 3HaLJeHII5I IICKOMO·
<pyHKUIIH B Y3JIaX ceTKII, T. e. 6Y,LieM IIMeTb llHCJIeHHOe pellIeHI1e nQ~
CTaBJIeHHOH 3a,LiallH. BbI60p ceTOllHOH: 06JIaCTH npOH3BO,LiHTC5I B 3aBIICII~
MOCTH OT KOHKpeTHOH: 3a,Lialln, HO BO Bcex CJIyLJaHX KOHTyp ceTOllHO
06JIaCTII Gft CJIe,LiyeT BbI6HpaTb TaK, llT06bI OH B03MO:tK:HO JIyllllle annpo~
KCHMHpOBaJI KOHTyp 3a,LiaHHoH 06JIaCTII G. CeTOllHa5I 06JIaCTb MO)f{e
COCTOHTb II3 KBa,LipaTHblx rrp5IMoyroJIbHbIX, TpeyrOJIbHbIX II ,LipyrI1
KJIeTQK.

ITpI1MepOM I1CnOJIb30BaHH5I llIICJIeHHbIX MeTO,LiOB MO:tK:eT CJIy:tKHT
peilleHHe 3a,LiaLJII BH6po<popMoBaHHH 6eToHHoH cMecII. BeTOHHa5l CMec
npH BII6paUIIII MO,LieJIIIpyeTcH B BII,Lie CnJIOlliHOH ynpyroBH3KoH Cpe,Liblj
a MaTeMaTIItIeC;K2.5I MO,LieJIb npouecca BII6po<popMoBaHII5I npe,LicTaBJIeHa
B BH,Lie

6 ' • Cll' t BpeMH" x y - ,LieKapTOBbl
1',1\(' fl - nJI~THO~b e~~::;:IO;:aeH ~KOPOCTH 6e~OH~0H: CMeCH B,LiOJIb
II(H)P)~HIIaTbI, Vx - co 6 HHH:' E _ MO,LiYJIb ynpyrocTH;
1I:1l1paBJIeHI1H pacnpoCTpaHeHI1H ~oJIe a .' K03rh<pl1UHeHT ,Lil1HaMH-
I - CMeIUeHl1e 3JIeMeHTa 6eTOHH0l1 CMeCH, ~ - '±' (3 23)

. IT· tIJIeH B npaBoII tIaCTH ypaBHeHl1H .
IIl'CI<oH: B5I3KOCTl1. epBbIII cpe,LibI a BTOP0H: ~
IIpeJ~cTaBJIHeT c060H: ynpyryIO COCTaBJIHIOIUYIO ,

IIWI~~~~HHe nOJIytIeHHOrO .ypaBHeHHH aHaJIHTl1LJeCKHMl1 MeTO,Li~MI1
6 LJTO B JIqTepaType He rrpl1BO,Lil1TCH. ~JIH

IIPC3BbILJaHHO CJIO)f{HO II 0 bI I • eT 6bITb peweHO C rrpHMeHe-

IIP3KTl1LJ~Koro. H~~~b3~~a:r~H~:~6~~;MO npe,LiCTaBHTb B KOHellHO-
IIIICM UH,±,pOBOII, e C 3TOH ueJIbIO BBe,LieM CJIe,LiYIOIUHe
P1l3HOCTHOM 6e3pa3MeAPHO~ Bl1t· 7A dx = dy = cdt rJ(e c - CKO-
O()03HaLJeHHH: u= l!, -6 x .w, 6eTOHHOH: cMec~' A _ aMnJIH-

Tb pacnpocTpaHeHHH KOJIe aHHH B , 6 rh
poc 6 HH· Torlla MaTeMaTHlleCKaH MOJ(eJIb npouecca BII po,±,0P-'l'YJ\a KOJIe aH. A

MoBaHHH 6eTOHHOH: MaCCbI Bblpa3IITCH ypaBHeHIIeM

iJW _.~ iJ2u V (iJ2W + ~2W) • (3.24)
7ft - W iJx2 + iJx2 oy2 .

ITPII tIIICJIeHHOM HHTerpIIpOB3HHI1 Ha UI1<PPOBOH: 3B~ ypaBHeHHe

('I 24) npeJ(cTaBJI5IeM B pa3HocTHOM BHJ(e, J(JI51 llero np0I13B~Hble 3aMe
x
-

, . . 11 BbI6paB war uX no OCl1
IIHeM KOHeLJHO-pa3HoCTHbIMl1 OTHoweHHHM. 'J<. . _ + J.t)y (i,

J< Y rrOCTpOl1M ceTKy Xi = Xo + iuX, YI - Yo •
II uY no OCl1 2' ) (p 3.7). TorJ(a .n:JI51 nepBoH npoII3Bo.n:HOHI '~O, + I, + , ... HC. •
'1IyHKuHH f rrOJIyllHM CJIe.n:YIOIUHe BapIIaHTbI 3aI1IICII.

at fi+1-ft• at ~fi-fi-l. iJt =fi+l-fi-l,- = , , "x ~ ()x ' ax 28xiJx ox U

• iJ2f ~fi+I-2fi+fi-l r.n:e fi+l' f;, fi_I-3Halle-
1I T\JI5I BTOpOH - iJx2 ~ 6x2 ' .+ 1 i i 1 COOTBeTCT-<lJyHKUIIH f B Y3JIaX IIHTerpHpoBaHHH [ ,,-
~:::I~HO. 3HaLJeHIIe<pyHKuIIII B .n:aHHOM (HYJIeBO~L Y3JIe LJepe3. mar

Of o603HallaeTcH W 0 a B .n:aHHbIl1 MO-
II11TerpHpOBaHII5I I1WOB~eMye:~OM npIIH5!TbIX 0603Ha~e1IHH ypaBHeHHe
MeHT BpeMeHH - O'
(:3.24) I1pIIMeT BII.n:

W+ot = W + ~.[~ (L\2W + L\~W) + L\;U}. (3.25)o 0 {it c2 x



0603Ha'IHB 'Iepe3 6W = wtot - Wo rrpHpallJ,eHHe 6e3pa3MepHOH CK
POCTH 3a BpeM5I 61 H pa3~eJIHB JIeBylO H rrpaBylO 'IaCTH ypaBHeH'
(3.25) Ha 61, rrOJIy'IHM

a = 8W - ~ [I( (L12W + L12W) L126t - &2 . x· y + xU], (3.2

r~e a - 6e3pa3MepHoe yCKopeHHe 3JIeMeHTapHoro 06beMa cpe,L\
- VOl 1']Ol u u,

I( = C2 = II - 6e3pa3MepHbIH KpI:!TepHH rrO,L\06H5I,rrpe~CTaBJI5IlOllJ,if

OTHoweHHe CHJIbI B5I3KOCTHoro TpeHH5I K ,L\HHaMH'IeCKoMy ~aBJIeHH

PeaJIH3aUH5I rrpe,L\JIOlKeI-IHOrOa
!I ropHTMa 3aKJIlO'IaeTC5IB CJIe,L\YlOllJ,e

J-f J J+( Ha OCHOBaHHH ypaBHeHH5I (3.2;
orrpe~eJIHlOT 6e3pa3MepHoe yCKOP
HHe B 3a,L\aHHoMY3JIe ceTKH HHTerp
pOBaHH5I C HCrrOJIb30BaHHeM H3Bec

PaCmfl)KefllJe

Puc. 3.7. CeTOQHa71 06JIaCTb Gh C KOHTypOM r .l\JIll IIJIOCKOil 06JIaCTlf G B KOTO
poil llPOlf3BO.l\lfTCll pemeHlfe .l\ByMepHoro .l\flcjJcjJepeHIJ.lfaJIbHOrO ypaBHeHlfll'

Puc. 3.8. PaCllpe.l\eJIeHUe Kpl1BblX paBHoro 3HaQeH!!lI .l\llHaMlfQeCKOro .l\aBJIeHlf
B MO.l\eJIlf <jJOPMbI C 6eToHHoli CMeCblO llplf BepxHeil CBo6o.l\HOil lloBepXHOCTfl
¢a30Bblii yrOJI a = 0°, QaCTOTa KOJIe6aHliH 20 fu;, aMIIJIliTY.l\a _ 3,5 MM
(l - a = 2,0 MITa; 2 - a = 1,0 MITa; 3 - a = 0,3 Mrra); 4 ~ cr = 0,1 MITa

HbIX 3Ha'IeHHH 6e3pa3MepHOH CKOpOCTH H rrepeMellJ,eHH5I B ~aHHbI
MOMeHTBpeMeHII. 3Ha'IeHHH 6e3pa3MepHbIX rrepeMellJ,eHHH H CKOpOCT
B 3a~aHHOM Y3JIe CeTKH HHTerpHpOBaHH5I B rrOCJIe~YlOllJ,HHMOMeH'
BpeMeHH orrpe~eJI5HOT C rrOMOllJ,blO epOpMyJI U+ot - U + W6t-H
++a6t2

; W+ot = W + a6t (3.27).

OrrHcaHHbIH rrpouecc rrOBTOp5IeTC5Irro BceM Y3JIaM ceTKH IIHTerpa;
pOBaHH5I ~JI5I ~aHHoro MOMeHTa BpeMeHH. 9TO rr03BOJIHeT orrpe~eJIHT
3Ha'IeHII5I 6e3pa3MepHoro YCKopeHH5I ~JIH rrOCJIe~YlOllJ,ero MOMeHT
BpeMeHH rro BceM Y3JIaM ceTKH HHTerpHpoBaHHH.

C y'IeTOM Ha'IaJIbHbIX yCJIOBHH U = -1, W = 0 H rpaHH'IHbIX!
BbIpmKeHHblx B BHJI,eUr = II (I) H Wr = '2(t), MOIKHOrrOCJIeJl,OBaTeJIbH.
nOJly'IHTb qIICJIeHHbIe 3Ha'IeHII5I CRopocTeIl II rrepeMeIIIeHl1H rro Bce
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Y:lJIaM ceTKH HHTerpIIpoBaHIuI B epyHKUHH Koop~IIHa:r H BpeMeHII.
IkrroJIb30BaHIIe rrOJIy'IeHHbIX 3Ha'IeHIIIl U II W rr03BOJIfleT cpaBHII:
'I'C,lIbHO rrpoCTo orrpe,Zl,eJIIITb Harrpfl:m:eHHoe COCTOHHHeBII6pHpyeMoH
()CTOHHOHCMeCH (pHC. 3:8). ECTecTBeHHo, 'ITO BbI'IIICJIeHHH B 3TOM
I'JlY'Iae rpoM03~KII, rr03ToMY Heo6xo~IIMO IICrrOJIb30BaTb CneUIIaJIbHble
IIporpaMMbI II UHeppoBble9BM.

§-4. AHanHTHLIeCKHe MeToAbl
HccneAoBaHHHC Hcnonb30BaHHeM
3KcnepHMeHToB

cPn3II'IeCKHe rrpoueCCbI MOIKHO HCCJIe~OBaTbaHa·
JIIITII'IeCKHMH IIJIH 3Kcrrep IIMeHTaJIbHbIMII MeTo~aMII.

AHaJIHTII'IeCKIIe MeTO~bI rr03BOJIfllOT II3YIIaTb rrpoueCCbI Ha OCHOBe
MaTeMaTII'IeCKIIX MO~eJIeH,KOTopbIe MoryT 6bITb rrpe~CTaBJIeHbIB BII~e
IIIYHKijHII, ypaBHeHHH, CIICTeMbI ypaBHeHIIH, B OCHOBHOMJl,IIepepepeH-
IlHaJIbHbIX IIJIII HHTerpaJIbHbIX. TaKIIe MO~eJIIIu 06bIIIHO co~eplKaT
l'IOJIbWOeKOJIHIIeCTBO.IIHepopMaUHII. XapaKTepHOH oc06eHHOCTblO Ma:
'I'C'MaTIIIIeCKIIXMO~eJIeH HBJIfleTCfl TO, 'ITO OHH KaK CIICTeMa ypaBHeHHH
ollHCbIBalOT 3JIeMeHTapHble epH3HIIeCKHerrpoueCCbI, H3 KOTOpbIX CKJIa-
)(bmaeTCfl flBJIeHlle. 06bIQHO B HaIIaJIe C03~alOT rpy6ylO MO~eJIb, KO-
'I'opylO 3aTeM, rrOCJIe ee IICCJIe~OBaHHfl, YTOIIHHlOT. TaKafl M~~eJIb
1I03BOJIHeT~()CTaTOtIH(JrrOJIHOpaCC'IHTaTb epH3HIIeCKHexapaKTepHCTIIKH
HBJIeHHfl. OpH 3TOM HCCJIe,Zl,OBaTe~brrOJIyIIaeT ~OBYlO IIHepOpMaUHlO
o (PYHKUHOHaJIbHbIXCBH3HX II CBOHCTB8.XMO~eJIeH.

HCrrOJIb30BaHIIe MaTeMaTHIIeCKHX MO~eJIeH flBJIfleTCH O~HHM H3 OC-
1I013HbIX,MeTO~OBCOBpeMeHHoro HayIIHoro HCCJIe~OBaHHH.O~Ha~o IIM
1'1I0HCTBeHHbIcYIIIeCTBeHHbIe He~OCTaTKH. ,UJIH Toro IIT06bI H3 Bcero
)(JlaCCaHaHTH IIaCTHoe peWeI-IHe, rrpHCYIIIee JIHWb ~aHHOMY rrpoueccy, .
lI('06XO~HMO 3a~aTb yCJIOBHH 0~H03HaIIHOCTH. YCTaHOBJIeHHeKpaeBbIX
yCJIOBHHTpe6yeT rrpOBe~eHHfl ~OCTOBepHoro orrbITa H TIIIaTeJIbHOrO aHa-
JII13a3KcrrepHMeHTaJIbHbIX ~aHHbIX. HerrpaBHJIbHOe rrpHH5ITlIe KpaeBbIX
yCJIOBHHrrpHBO,lJ,HTK TOMy, 'ITO rrO~BepraeTCH TeOpeTHQeCKOMJ:aHaJIII3Y
Ill' TOT rrpouecc, KOTOpbIHrrJIaHHpyeTcH, a BH~OII3MeHeHHbIH. KpoMe
YI<a3aHHoro He~OCTaTKa3HaJIHTH'IeCKHX MeTo,n;OB,BO MHuOfIIXCJIYII~5IX
OThICKaTbaHaJIHTH'IeCKHe Bblpa:m:eHIIH C YQeTOMyCJIOBHII 0,nH03HaIIHO-
('TII, HaH60JIee.peaJIbHO oT06p a:m:aIOllJ,HeepH3HIIecKylOCYU:HOCTba3YIIae~
Moro rrpouecca, HJIII Boo6IIIe HeB03MOIKHOHJIH IIpe3BblIIaUHO 3aTpY~HU-
'I'('JIbHO. •

HHor,na, HCCJIe~Y5I CJIO:m:HbIHepH3uIIecKHH rrpouecc rrpH XOpOllIO
O()OCHOBaHHbIXKpaeBbIX YCJIOBH5IX, yrrpoIIIalOT HCXO~Hble ~IIepepepeH-
1\llaJIbHble ypaBHeHH5I H3-3a HeB03MOIKHOCTHHJIH IIpe3MepHOH rpOM03Jl-
IWCTHHX peWeHH5I, lITO HCKa:m:aeTero epH3UIIecKylO CYIIIHOCTb. TaKHM
o()pa30M, OIIeHb IIaCTO peaJIII30BaTb aHaJIHTHIIeCKHe 3aBHCHMOCTH
l'JIOIKHO.

9KcnepHMeHTaJIbHble MeTo~bI rr03BOJI5IlOT Wy60KO H3Y'IHTb rrpo-
l\eCCbIB rrpe~eJIax TOIIHOCTHTeXHHKH 3KerrepHMeHTa H cKOHueHTpHpO-



BaTb BHHMaHHe Ha TeX napaMeTpaX npauecca, KaTapbIe npe,n:CTaBJI5J
HaH60J1bIlIHH HHTepeC, O)],HaKa pe3YJIbTaTbI KaHKpeTHarO 9KcnepHMeH
He MaryT 6bITb pacnpaCTpaHeHbI Ha )],pyraH npouecc, )],a:tKe 6JIH3KI
no ¢H3HIJeCKaH CyruHaCTH, nOToMy IJTO pe3YJIbTaTbI JIIo60ro 9Kc'nep,
MeHTa oT06pa:tKaIOT HH,n:HBH)],yaJIbHbIeoco6eHHOCTH TOJIbKO HCCJIe,n:y
Mora npauecca. YI3 anbITa erue HeB03MO:tKHaOKaHIJaTeJIbHOyCTaHaBHT
KaKHe H3 napaMeTpOB OKa3bIBaIOT pellIaIOruee BJIHHHHe Ha Xo,n:npauec
H KaK 6y,n:eT npOTeKaTb npanecc, eCJIH H3MeHHTb pa3JIHIJHbIe nap
MeTpbI a)],HOBpeMeHHO. opH 9KcnepHMeHTaJIbHOM MeTa)],e Ka:tK,n:bIHKa
KpeTHbIH nponecc )],aJI:tKeH 6bITb HCCJIe)],OB3HcaMaCTaHTeJIbHO. B' K'
HeIJHOM CIJeTe 9KcnepHMeHTaJIbHbIe MeTa)],bI n03BaJIHIOT yCTaHoBH ....
IJaCTHbIe 3aBHCHMaCTH Me:tK)],y aT)],eJIbHbIMH nepeMeHHbIMH B CTpan
anpe)],eJIeHHbIX HHTepBaJIaX HX H3MeHeHH5L AHaJIH3 nepeMeHHbIX xapa'·
TepHCTHK 3a npe,n:eJIaMH 9THX HHTepBaJIaB MOlKeT npI1BeCTH K HCKa:tK
HHI03aBHCHMaCTH, rpy6bIM 0IlIH6KaM. .•

TaKHM 06pa3aM, H aHaJIHTHIJeCKHe, H 9KcnepHMeHTaJIbHble MeTO,n:,'
HMeIOT CBOH npeHMYlIIeCTB.3 H He)],OCTaTKH,KOTapbIe IJ3CTO3aTpy)],HHIQ
9¢¢eKTHBHae peweHHe npaKTHIJeCKHX 3a,n:aIJ. o09TaMY IJpe3BbIIJaHil'
nJIO)],OTBOPHbIMHBJIHeTCH CaqeTaHHe naJIO>KHTeJIbHbIX CTOpaH aHaJI
THIJeCKHX H9KcnepHMeHTaJIbHbIX MeTa,n:OBHCCJIe)],OBaHHH.

5!BJIeHHH, npaneCCbI H3yIJmOTCHHe H30JIHpaBaHHO )],pyr OT,n:pyra,'
KOMnJIeKCHO. Pa3JIHlIHble 06'beKTbI C HX cneILH¢HIJeCKHMH nepeMeHHbIM
BeJIHqHHaMH 06ne)],HHHIOTCHB KaMnJIeKCbI, xapaKTepH3yeMble e,n:HHbIM
3aKOHaMH. 3Ta n03BOJIHeT pacnpaCTpaHHTb aHaJIH3 O)],Hora HBJIeHH
Ha ,n:pyrHe HJIH ueJI~IH KJIaCC aH'3JIaDIIJHbIX HBJIeI-IHH. opH TaKaM npHH
UHne HCCJIe)],aB3HHH YMeHblliaeTCH IJHCJIO nepeMeHHbIX BeJIHIJHH, OH
3aMeH5IIOTCH 0606rueHI-IbIMH KpJITepH5IMH. B pe3YJIbTaTe ynparuaeTC'
HCKOMae MaTeMaTHIJeCKae Bblpa:tKeHHe. Ha 3TaM npHHUHne OCHOBaH
Me::O)],bICaqeTaHH5I aHaJIHTHl.J:eCKHXH 3KcnepHMeHTaJIbHbIX HCCJIe)],aBa
HHH C MeTa,n:aMH aHaJIarHH, nO,Ll06HH, pa3MepHOCTeH, HBJIHIOIIIHXC,'
pa3HOBH)],HOCTbIOMeTa)],aB Mo)],eJIHpaBaHHB. . .

CYTb MeTa)],3 aHaJIOrHH paCCMaTpHM Ha npHMepe. TenJIOBaH nOTO
3aBHCHT OT TeMnepaTypHoro nepena,n:a (3aKaH <I>YPbe)

dt
qT = -'Ad; .

3)],eCb 'A - K03¢<PHUHeHTTeIIJIOnpaBa,n:HaCTH. MaccanepeHOC HJIH nep$
HOC BeIUeCTBa (ra3a, napa, BJIafH) onpe.ueJIHeTCH nepena)],aM KOHue
TpaUJIH BeIUeCTBa C (3aKOH <I>HKa): .

de
qB = -It dx'

~t - K09¢¢HurreHT MaCCOnepeHaCa. oepeHaC 9JIeKTpHIJeCTBa
BO)],HHKy C narOHH~M conpOTHBJIeHHeM 06yCJIOBJIHBaeTC5I
HanpH:tKeHHH (3aKaH OMa):

1 du
qa,= - P dx'

r)],e p - K09cPcPHUHeHT9J1eKtponpOBo,n:HOCTH. Bce. Tprr paccMatpH13ae-
MbIe 5IBJIeHHHxapaKTepH3YIOTCHpa3JIHqHbIMH <pH3HlIeCI<HMHnpaueC<;aMH,
I!O HMeIOT H,n:eHTHqHbleMaTeMaTHlIeCKHe Bblpa:tKeHHH, T. e. HX MO:tKHO
HCCJIe.uOBaTbMeTo)],OM aHaJIOrHH.

B 3aBHCHMaCTHOTToro, lITO npHHHMaeTCH 3a opHrHHaJI H Mo)],eJIb,
MoryT 6bITb pa3JIHqHbIe BII,n:bI Mo,n:eJIHpOBaHHH MeTo.uOM aHaJIOrHH.
TaK, eCJIII TenJIOBOH nOTOK qT H3YIJaIOT Ha Ma.n:eJIII C ,n:BH:tKeHHeM:tKII)],-
KaCTII, TO Ma,n:eJIIIpOBaHIIe Ha3bIBaIOT fII,n:paBJIIIqeCKIIM; eCJIH TenJIOBaH
nOTOKIICCJIe)],YIOTHa 9JIeKTpIIIJeCKOHMa,n:eJIII,Mo,n:eJIHpaBaHIIeHa3bIBaIOT
3JIeKTPIIIJeCKHM. Mo,n:eJIIIpOBaHIIe Ma:tKeT 6bITb MeXaHIIIJeCKIIM, aKycTII-
LJeCKHMII ,n:p. UeJIeC006pa3HOCTb BbI60pa BH,n:aMo,n:eJIHpOBaHIIH3aBIICHT
OTCJIO:tKHOCTHII3yIJaeMOrO npouecca II Mo)],eJIII, ee CTaIIMaCTII II 9KC-
nJIyaTaUIIII, B03MO:tKHOCTII rrOCTaHaBKII pa3JIIIIJHbIX 9KcnepHMeHTOB,
TOIJHaCTIIpe3YJIbTaTOB.

YI,n:eHTHIJHOCTbMBTeMaTIIqeCKIIX Bblpa:tKeHIIH npoueCCOB OpIIrHHaJIa
H Mo,n:eJIIIHe 03HaIJaeT, qTO 9TII npaueCCbI a6COJIIOTHOaHaJIOrIIqHbI. ,lJ.JIH
Toro qT06bI Ha Mo)],eJIII MaKCIIMaJIbHO Mo,n:eJIlIpOBaTb II3yqaeMbIH npo-
uecc opHrIIHaJIa, He06xo)],IIMa C06JIIO,n:aTbKpIITepIIH aHaJIarIIH. TaK,
cpaBHIIBaTb qT II qa, K03¢¢IIIIIIeHTbI TenJIOIlpOBO)],HaCTII 'A H 9JIeKTpO-
IIpOBO,n:HOCTIIp, TeMnepaTypy t II' Hanp5I:tKeHIIe U HeT CMbICJIa. ,lJ.JIH
yCTpaHeHHH 3TOH HeconOCTaBHMaCTII 06a ypaBHeHHH He06xo,n:HMa
II pe)],CTaBHTb B 6e3pa3MepHbIX BeJIHqHHax: Ka:tK,n:yIOnepeMeHHyIO BemI-
q HHy On npe)],CTaBIITb B BII,n:enpaH3Be,n:eHIIH naCTOHHHOHpa3MepHOCTII
Ha nepeMeI-IHyIO 6e3pa3MepHyIO 06: 0 = on06 (3.31).

YIMeH B BII)],y (3.31), Bblpa:tKeHII5I ,n:JI51qT II q3 3arrHweM TaK:
~qT = qTnqT6; 'A = 'An'A6; t = t nt6; X = XnX6; q3 = q3nqa6; "l = "lnW;
U = UnU6.

oaeJIe rrpaCTbIX npe06p330B3I-IHH C yIJeTOM (3.28) - (3.30) IIMeeM

06a Bblpa:tKeHII5I 33nHcaHbI B 6e3pa3MepHOM BH,n:e II HX MOIKHO
cpaBHHBaTb. YpaBHeHH5I 6y,n:yT II,n:eHTHlJ:HbI,eC,':III

310 paBeHCTBO Ha3bIB3IOT KpIITepIIeM 3H3JIOfIIH. C ero nOMorubIO
YCTaHaBJIIIBaIOTnapaMeTpbI Mo,n:eJIIIno HCXO,n:HOMyyp3BHeHIIIO 06'beKTa.
KOJIIIqeCTBO KpHTepHeB ·aHaJIOrHH Ha e,n:HHHUy MeHbwe qII~JIa lIJIeHOB
H3YlJ:aeMOrO Hcxo',lJ.HOrOBbIpa:tKeHII5I. oOCKOJIbKY lJ:IICJIOHeH3BeCTHblX
60JIbllIe qIICJI3 ypaBHeHIIH, TO HeKOTopbIMII nap3MeTpaMH Mo)],eJIII 3a-
)],aIOTCH. 06bIIJHa 3TO BpeM51 Ha6J110,n:eHIIHIIJIH npOTeKaHHH rrpouecca
na Mo,n:eJIH.OHO ,n:OJI:tKHO6bITb y,n:06H~M ,n:JIHHa6JIIo,n:eI-IlI5IonepaTOpy.

B HaCTOHruee BpeMH IlIHpOKO pacnpOCTpaHeHO 9JIeKTpIIlJ:eCKOe MO-
!(eJIIIpOBaHIIe. P3CCMOTPHMIIpIIMep era. Heo6xo,n:HMO II3YIJIITb 33KOHO'
MepHOCTlI KOJIe6aHII5I MaCCbI In, rrOABellIeHHOH IIap3JIJIeJIbHO ynpyroH



npyJKHHOH H )],eMmpepOM K UJIOCKOCTH. .lJ.JI5IaToH CHCTeMbI)],H<p<pepeH'
UHaJIbHOe ypaBHeHHe HMeeT BH)], .

d2s ds 1
m dT2 +ex dt +(f $ = F (T), (3.33)

r)],e ex- K03<P<PHIJ:HeHT)l,eMII<pHpoBaHH5I; S - MeXaHHLJeCK~e IIepeMe
/.UeHHe; ~ -K03<P<PHUHeHT, xapaKTepH3ylO/.UHH ynpyrocTb npyJKHHB
(,n:e<popMaUH51npyJKHHbI npM )l,eHcTBHMe)l,HHHUbI CHJIbI); F (T) - CHJI
npHJIaraeMa5I K CHCTeMe. LIT06bI onpe)l,eJIHTb napaMeTpbI m, ex, ~!

ypaBHeHHe (3.33) MOJKHOHCCJIe)],OBan MeTO)l,OM9JIeKTpHLJeCKHX aHaJIO
mH . .lJ.JI51 a.iIeKTpHLJeCKOHMo)!,eJIH uenH ypaBHeHHe HMeeT BH)!,

d2f 1 df 1 .
Gl1Ii;' + R dt

I
+ T f = L (iI), (3.34:

r)l,e GI -eMKOCTb KOH)!,eHcaTopa; t -MarHHTHbIH nOTOK; 11- BpeM'
~pouecca B 3JIeKTpOCeTH; R, 1- conpOTHBJIeHHe, HH)l,yKTHBHOCTb
L -- TOK 3JIeKTpOCeTH, OocJje COOTBeTCTBY!9/.UHXnpe06pa30BaHHH (CM
BbIwe npHMep) 6e3pa3MepHble ypaBI-IeHH51 3aI1HWeM TaK; .

[am; ] = [C1
j'R

p
]; [at~)] = [Rpt.IP]; [~]. = [Rpipt1P]. (3.35

p pIp p. p l[ spa p f p
Bbl60p KpHTepHeB '(3.35) npe)!,CTaBJI51eTonpe)],eJIeHHble Tpy)!,HOCTW

LIT06bl ynpocTMTb nOCTpoeHHe Mo)!,eJIH, nOJIb3YlOTCfl CHCTeMOH Mac
lllTa6HbJX ypalmeH11l1.:

OOCKOJIbKY MeXaHHLJeCKMH(opHrHHaJI) H 3JIeKTpHqeCKHH (1v10)!,eJIb
rrpoueCCbl aHaJIOrHLJHbI, TO rrepeMeHHble BeJIHLJHHbI3THX CHCTeM H3Me
HHIOTC51BO BpeMeHI1 saKOHOMepHO B orrpe,QeJIeHHOM COOTHOWeHHI1
MaCWTa6e. MaCWTa6HbIH K03<p<pHUHeHTToli HJII1 HHOH rrepeMeHHOH Be
JIHLJHHbInpe)l,CTaBJIHeT C060H OTHoweHHe nepeMeHHblx BeJIHlJ'HHMO,QeJI
H opHrUHaJIa: M1 = tiS; M1 = tdt; Mi = ilF, r)l,e Mr, M:, Mi
MacwTa6bl rrepeMeHHblx BemlqHH.

C y'leTOM MaClllTa6HbIX rrepeMeHHblx ypaBI-IeHI151 )!,JI5l MO)l,eJIH
opUrHHaJIa rrOJIy'lI1M CJIe)l,ylO Ill,Ue:

c1R d2s + ds RMt S RMtM( m d2s ds· 1 1
Mt dt2 dT'+ -t- = ~'F; a dt2 + dT + aB S = ex F.

3TH ypaBHeHH51 TO)K)],eCTBeHHbI, eCJIH

I ~~] = f : ]; [R~t] = [a~ ]; [R~:(] = h~-J .
MacwTa6Hble cHcTeMbI. (3.36) H)!,eHTH'lHbi KpHTepH51M aHaJIOrO

(3.35), HO B 60JIee rrpocToH <popMe. .

C nOMOillblO CHCTeMbI MaCWTa6HbIX ypaBHeHI1H (3.28) BblqHCJI5110
napaMeTpbl Mo.ueJIU, a Ha OCHOBerrpell.eJIbHbIX OTKJIOHeHHll nepeMeHHbI
BeJIfl'lHH OpUrHHaJIa fl MO,QeJIU- MaCllJTa6Hble K03<p<PMUHeHTbI.3a)l,a
Ba5lCb Cpell.HHMll 3HaLJeHMHMHrrapaM0TpoB opHrHHaJIa, no (3.28) Bb{
'lHCJI51IOTcpe,QHH0 3Ha'leHH51 napaMeTpoB MOll.eJIHH npoeKTupylOT ,me'
TpU'lecKylO uenb. )laJIee opurJmaJI flCCJIe)!,YIOTHa MOll.eJIH. BapbHpy
t, R, c, aa MO)l,eJIUIBytIaIOT napaMeTpbl m, ex, B opUrUHaJIa.
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C nOMow.blO aJIeKTpHqeCKOrO MOll.eJIupoBaHH5l MO>nHO u3yqaTb
III1i1JIH3HpOBaTbpa3JIU'lHbIe <VH3HqeCKHenpoueccbI, KOTopble OrrHCblEa·
IOTCHMaTeMaTHqeCKHMH 3aBHCHMOCT51MU.3TO MOll.eJlI1pOBaHIle YHI1Bep'
l'IIJlbHO, npocToe B 9KCITJIyaTaUHH, He Tpe6yeT rpOM03)!,Koro 060py)!,0·
1IIIIlHH. .

OpH 3JIeKTpH'leCKOM MO)l,eJIHpOBaHuH npHMeHHIDT aHaJIOrOBble Bbl-
.1IlCJIHTeJIbHbleMaillHHbI.nO)!. aHaJIOrOBbIMH BM nOHHMalOT orrpe,ll;eJIeH-
1I0C COqeTaHHe pa3JIHqHbIX 9JIeKTpH'leCKHX 3JIeMeHTOB, B KOTOpbIX
IIpOTeKaIbT npoueCCbI, onHCbIBalO/.UHeC51MaTeMaTUqeCKHMH 3aBUCHMOC·
"IIMH, aHaJIOrHqHbIMH )l,JIH,H3y'laeMOrO 06beKTa (opUrHHaJIa). Opn 3TOM
I\OJI)KHbI C06JIIO)l,aTbCH MaCWTa6HbIe K03<pepHUHeHTbIHe3aBHCHMbIX H
IIl'peMeHHbIX BeJIHqHH aHaJIOra H OpHrHH?JIa.

AHaJIOrOBble BM npHMeHHIOT )l,JI51 HCCJIe)l,OBaHUHonpe,QeJIeHHOrO
Iwacca 3all.aq. PeweHHe 3a)!,aq npOH3BO)!,HTCHTaK, 'lTO MOJKHOO)!,HO-
IIpCMeHHOnOJIytlHTb 3HaqeHHe HCKOMbIXBeJIllqllH B pa3JIUQHblX 30Hax
(TOLJKax)CHCTeMbI.C rrOMO/.UblOaHaJIOrOBbIX BM MOJKHOpeIIIaTb 3a)!,aqH
II pa3JIlIqHOM MaCWTa6HOM BpeMeHU, B TOM qHCJIe U yCKopeHHOM, qTO
1\ pH)!,e CJIyqaeB npe)l,CTaBJI5IeT 60JIbWOH HayqHbIH: HHTepec. OpOCTOTa
Ill'lileHll5I 3a)!,a'l, 6bICTpa5l 06pa6oTKa llH<popMaUUH, B03MO)KHOCTbpewe-
111111CJIOJKHbIX3a)l,a'l 06yCJIOBJIHBalOT WllpOKoe rrpHMeHeHHe aHaJIOrO-
III,IX BM.· Pa3JIHqalOT aHaJIOrOBble BM 06/.Uero H CneUHaJIbHOrO Ha-
""aLJeHllH. AHaJIOrOBble BM 06/.Uero Ha3HaqeHllH pewalOT )l,H<p<pepeH'
IUIaJIbHble ypaBHeHH5l llbICOKHX nOp5l)!,KOB(6oJIee 50) H npe)l,Ha3HaqeHbI
)(,IISIpa3JIU'lHbIX ueJIeH: pacqera ceTeBblX rpa<pHKoB, HarrpHJKeHHH B DC·
IIIlll3HHHX H T. ,Q.

ITPH pemeHllll 3a)l,aq C ypaBHeHllHMU )l,0 l0-ro nOp5l)l,Ka llCnOJIb3YlOT
MlIlllHHbI MaJIOH MO/.UHOCTHMH-7, MH-IO, 3MY-6,)l,0 20-ro nop~:rr.Ka
l'Ill')J,HeHMO/.UHOCTHMH-14, 9MY-IO II )l,p. .

Cy/.UeCTBeHHbIH He)l,OCTaTOKaHaJIOrOBbIX BM ~ cpamlllTeJIbHO He·
I'lOJlbWaH TOqHOCTb pe3yJIbTaTOB, KOTopaH onpe)l,eJI5leTCHTOtIHOCTblO
1I:IMepHTeJIbHbIX npH60pOB, H3Mep51lO/.UllX COOTBeTCTBYIO/.UHe<pH3HtIe-
,'I(lIe BeJIllqHHbI, HanpHMep CHJIy TOKa II HarrpmKeHlle B 3JIeKTpHqeCKOH
Ill'lIl!. KaK rrpaBHJIO, OTHOCllTeJIbHa5loWll6Ka ll3MepeHH5l HMeeT nop5l-
l(oI< HeCKOJIbKllX npoueHTOB llJIH, B JIyqIIIeM CJIyqae, HeCKOJIbKHX )l,e-
1'lITbIX npoueHTa. 3TO 03HaqaeT, qTO BnOKa3aHHHX npll60pa, a .3HaQllT
1113 pe3yJIbTaTaX, BbI,QaHHblx MallillHOH, BepHbIMH MO)KHO C'lllTaTb )!,Be
I1JII1TpH SHaqa/.Uue· UHepPbI. J!.aJIbHeH:Wee nOBbIweHlle TOqHOCTHBbI3bI-
IllIeT yJKe cepbe3HbIe 3aTpY)!,HeHll5l .

.upyrHM He)l,OCTaTKoMaHaJIOrOBbIX BM HBJI5leTCH llX CrreUHaJIll3ll-
POU3HHOCTb: )l,JIR KaJK)!,OH 3a)!,aQH He06xo)l,HMO llMen CBOIO cxeMy,
". C. CBOIOMO)l,eJIb,a 3HaQllT II )l,pyrylO MawllHy; .lJ.JI5l H3MeHeHllH cxe-
MI,I HCnOJIb3YIOTC5lnepeKJIlOqeHHH, HO 3TH B03MOJKHOCTHOrpaHH'leHbJ
'I'll 110MOCHOBHbIXcxeM, HMelO/.UHXCHB )l,aHHOH:MaIIIHHe. Do 3TOH npH-
'lillie MaIIlHHa HerrpepbIBHoro )l,eHCTBH5lHe MOJKeT HMen yHHBepCaJIb-
1101'0xapaKTepa H 06JIaCTb ee npHMeHeHHH Bcer)!,a 6rpaHH'leHa 3a)l,a·
!J/lMH onpe)!,eJIeHHOrO KJIaCca.

Cpe)l,H MeTO)l,OB9JIeKTpHQeCKOrO Mo)!,eJIHpOBaHH5l llMeIOTC5l IT )l,py-
rllCl MeTO)l, CnJIOWHbIX cpe)l" 3JIeKTpHQeCKHX ceTOK, 9JIeKTporll)!,pO)l,H-



HaMIIqeCKaH aHaJIOmH II ,n:p. ):(JIH npOCTbIX 3a,n:aq npHMeHHIOT OOblq
MeTO,n: CnJIOIIIHbIX cpe,n: C IICnOJIb30BaHHeM E)JIeKTpOnpOBO,n:H~eH oYMai
(nJIOCKaH 3a,n:aqa) HJIH 3JIeKTpOJIHTHqeCKHX BaHH (06beMHaH 3a,ll.aq
MO,ll.eJIb II3rOTOBJIHIOT H3 TOKOnpOBO,n:HOH oyMam O,ll.HHaKOBOH 3JIeKTB
npOBO,ll.HMOCTH. feOMeTpHIO OObeKTa MO,ll.eJlIlpYIOT B onpe,n:eJIeHHc
MaCIIITaOe. K KOHuaM ¢HrypbI npHCOe,ll.HHHIOT 3JIeKTpO,n:bI, MO,n:eJIHpy
III,He KpaeBble YCJIOBH5I. npH MO,ll.eJIHpOBaHHH npOueCCOB C TOKOn
BO,n:HbIMH iKH,lI.KOCTHMH (3JIeKTpOJIHTaMH) BaHHbI 3anOJIHHrOT CJIaObI i

paCTBOpaMH COJIeH, KHCJIOT, ~eJIOqeH H ,lI.p. HeO,ll.Hopo,n:Hoe none MO
JIHPYIOT C npHMeHeHHeM 3JIeKTpOJIHTa pa3HOH KOHueHTpaUHH. Met:
CnJIOIlIHbIX cpe,n: npe,n:Ha3HaqeH ,n:JIH pCllIeHHH 3a,ll.aq TenJIOnpoBo,n:HOCT
pacnpe,ll.eJIeHHH HanpHiKeHHH H ,n:p. OH npocT, HO OrpaHHqeH pellIeI1H
KpaeBblx 3a,ll.aq J1anJIaca.

o BfJeMfiT

a If

PllC. 3.9. CxeMa rll.l\pollHTerpaTopa (a) H 113MeI-leHllll ypOBHll )/(1l.l\KOCTll B COC,
.l\ax BO BpCMCI-Ill (6): M - COCY.l\ C rrepeMeHHbIM CCqeHllCM: 1, 2, ... , k -C:
CY.l\bI, COC.l\IlHeI-lHbH~ C COCY.l\OM M qepe3 ySCJI m; Sim - CeqeHlle cocY.l\a M
BbICOTe h]; Pm' - corrpOTHBJIeHIlC TeqCI-IHH )/(H.l\KOCTIl B cocY.l\e i; qm - pacx.
LKH.l\KOCTH B c~cY.l\e M ' .

B MeTO,ll,e 3JIeKTpHQeCKHX CeTOK ,lI.H¢¢epeHUliaJIbHble ypaBHeH
rrpeoopa3YIOT B cIIcTeMy JIIIHeHHbIX, pelliaeMbIX cnOCOOOM KOHeQHh
pa3HOCTeH. C nOMO~bIO CeTOQHbIX MO,ll.eJIeH Ha 3JleKTpOIIHTerpaTOp~
MOiKHO HCCJIe,ll,OBaTb CTaUIIOHapHble II HeCTaUHOHapHble Sa,ll.aQII. '

IllIIpoKO pacnpOCTpaHeHHbIM MeTO,ll,OM MO,ll.emlpOBaHHH 5IBJIHeT
3JIeKTpOrH,lI.p0,ll,HHaMHQeCKaHaHaJIqrIIH. OHa OCHOBaHa Ha 3JIeKTpII,
CKOM MO,ll.eJlIlpOBaHIIII ,ll,BII)KeHII5I }KII,ll,KOCTII, napa IIJIII ra3a II IlIIIPO'
npIIMeH5IeTC5I ,ll,JI5I IICCJIe,ll.OB3HII5I BO,ll.Horo peiKIIMa OCHOBaHIIH 3,l1.aHII
coopyiKeHIIH, nJIOTIIH II To ,ll,. ,

l1Hor,ll.a nOJIb3YIOTC5I MeTO,ll.OM rH,ll,p3BJIIIl.feCKOrO MO,ll,eJIHpOBaHH'
Ha rII,lI.pOIIHTerpaTopax. fH,ll,pOIIHTerpaTopbI - 3TO npHoophI, B K01;
pbIX BO,ll.a nepe,ll,BIIraeTC5I no CHCTeMe COe,ll,IIHeHHbIX Me}K,ll,y COOOH Tpio

OOK II Y3JIOB. H3Yl.faeMble rrOCT051HHble.H nepeMeHHble BeJIIIQIIHbI MO,ll.;
JIIIpyIOTCH HarropaMII, ypOBHHMII II pacXO,ll.3MH BO,ll.bI B cocy,ll,ax (pa)
3.9). MeTO,ll. rII,lI.paBJlIlQeCKOrO MO,ll.eJIIIpOBaHIIH n03BOJIHeT p eill aT:
pa3JIIIQHble 3a,ll.allH: CTaUIIOHapHble H HeCTaUIIOH3pHble; O,ll,HO-,

II TpeXMepHble; C nOCTOHHHbIMII II nepCMeHHbIMll K03¢¢llUlleHTaMll; ,ll,JIH
())(IlOpO,ll,HOrO llJIll HeO,lIHOpo,n:Horo nOJIH, T. e. HBJI5ICTC5I yHllBepCaJIb-
IIhIM. OH mllpOKO npllMeH5IeTCH npll pemeI1H~ 3a,n:aQ B OOJIaCTII .CTpOll-
TCJIbCTBa: paCQeTe TeMrrepaTyp II HanpHiKeHllll B pa3JIlll.fHbIX KOHCTpyK-
I\HHX 3,l1.aHIIH II coopYiKeHllH; aHaJlI13e npouecca YBJIaiKHeHIHI II BJIarO-
HHKOTIJIeHH51 B OCHOBaHIUlX 3,ll,aHIIH, ,ll,opor II T .• ,lI..; aHaJIll3e npoueCCOB '
J(C¢OpMIIpOBaHI1H II pa3pymeHIIH KOHCTpyKUllII; oueHKe TeMTIepaTyp-
110ro nOJIH npll npOnapI1BaHIlII iKeJIe300eTOHHbIX II3,ll,eJIllH; onpe,ll,eJI~-
IIl1ll ¢ll3llKO-TenJIOBbIX xapaKTepllCTllK MaTepllaJIOB II KOHCTPY~UI1II;
paCl.feTe TenJIOBOrO peiKIIMa 3,ll,aHIIH, ,ll,opor II ,lI.pymx coopyiKeHIIII ITp!:!
I<JIIIMaTIIQeCKIIX B03,ll,eHCTBII5IX ,ll,JIH ll3YQeHII5I ¢IIJIbTpaUIIII BO,n:bI B rII,ll,-
pOTeXHIIl.feCKIIX coopYiKeHII5IX; paCl.feTe ITpOMep3aHI1H rpyHToB nOJIOTHa
II OCHOBaHHH coopyiKeHHH: H B ,n:pynlx CJIYQa5Ix.

LLaHHbIH MeTO,ll, xapaKTepH3yeTcH ,ll,OcTynHocTbIO .nporpaMMHpOBa-
111151 rrpOCTOTOH pemeHH5I CJIOiKHbIX 3a,ll,aIJ, xopomeII HarJI5I,ll,HOCTbIO
IIpo~eKaeMbIX rrpoueCCOB, ,ll,OCTaTOI.fHO BbICOKOH TOI.fHOCTbIO paCIJeTOB,
1I03MOiKHOCTbIO OCTaHOBIITb II nOBTopIITb npouecc Ha MO,ll,eJIH. O,ll,HaKO
ooopy,ll,OBaHHe ,lI.JI5I3Toro MeTo,n:a rpOM03,ll,KO, BbrrrYCKaeTC5I nOKa B orpa-

IIHQeHHOM KOJIHl.feCTBe. •
TeopUfl nooo6uJl,- 3TO Yl.feHHe 0 no,n:OOHII 51BJIeHHII. OHa HarrOOJIee

'"H\)¢eKTHBHa B TOM CJIYl.fae, KOma Ha OCHOBe pellleHH5I ,n:H¢¢epeHUHaJIb-
IIbIX ypaBHeHHH 3aBIICIIMOCTII MeiK,ll,y rrepeMeHHbIMII OTbICK.aTh HeB03-
MO)KHO. TOr)(a Heooxo,n:llMO rrpoII3BecTII npe,ll,BapIITeJlbHbIII 3KcnepII-
MenT II, BOCITOJIb30BaBmIICb ero ,n:aHHbIMH, cocTaBIITb. C rrpIIMeHeHIIeM
McTo,n:a rro,n:00ll51 ypaBHeHHe (IIJIII cHcTeMy ypaBHeHYIII), pemeHIIe KO-
Toporo MOiKHO pacrrpocTpaHIITb 3a rrpe,ll,eJIbI rpa~IIu :')KCrrepHMeHTa.
>ITOT MeTO,ll, TeOpeTIIl.feCKOrO IICCJIe,n:OBaHH5I 5IBJIeHl1H II rrpoueccoB B03-
MOiKeH JIIIlllb Ha OCHOBe KOMOHHupOBaHH5I C 3KcnepIIMeHTaJIbHbIMII

WIHHbIMII. n
CYTb TeopIIII TIO,ll,OOH5I,paCCMOTpIIM Ha npOCTOM npHMepe. yCTb

IIMeeTC5I p5l,ll, rrp5lMoyrOJIbHHKOB. 3TO KJIaCC ITJIOCKIIX tPIIryp, nOCKOJIbKY
lillH OObemIHeHbI OOII\IIMH CBoHcTBaMH - IIMelOT ITO l.feTblpe CTOpOHbI
II QeTblpe rrp5lMbIX yrJIa. 113 3Toro KJIaCCa MO.tKHO BbI,n:eJIHTb e,n:IIHHI.fHyIO
Ilillrypv KOTOpa51 HMeeT KOHKpeTHoe 3Hal.feHHe CTOpOH 11 H 12, 4IICJIeH-
II!>Ie 3H~IJeHII5I 11 H 12 onpe,ll,eJI5IlOT II3 yCJIOBI151 0,ll,H03HaIJHOCTII. ECJIII
I'TOPOHbI 11 II 12 YMHoiKaTb Ha Kl, KOTOpOMy MOiKHO ITpII,n:aTb JIIOOOe
:lIIaQeHHe, TO nOJIyqHM cepllIO nO,ll,OOHbIX nJIOCKHX ¢IIryp, OObe,ll.HH5Ie-
MbIX B onpe,ll,eJIeHHyIO rpynrry:

I~ I~ l~
-, ==--;;-==~·····==Kl'

12 12 12

Kl H33bIBaIOT KpIITepH5IMII IIo,n:06II5I.
TaKOH cnoc06 rrpHBe,ll,eHII5I nO)WOH5I rrpHMeHHM He TOJIbKO ,n:Jl5I

II.IIOCKIIX OObe,ll,HHeHHbIX ¢IIryp, HO II ,ll"TI5Ipa~JII1I.fHb!X tPII3HQeCKIIX
r . p •. _

1I1'.IllII.fIIH: BpeMeHH Km = T" ,n:aBJIeHIIII Kp = 7' B5I3KOCTeH KI'o-
. "~ . a'

'':.... . TeMrrepaTypoilpOBOAHOCTII Ka = - H T. ,n:.
It' , . , a1



KpIITeprrrr rro,n;06rr5I C03,n;a1OTBHyTprr ,n;aHHOrO KJIaCCa 5IBJIeH.
rpyrrrrM rryTeM rrpe06pa30BaHrr5I yCJIOBrrH 0,n;H03HaqHOCTrr B rrO,n;06H
CrrCTeMbI. Bce 5IBJIeHrr5I, BXO,n;5Iw;rreB O,n;Hyrpyrrrry, rrO,n;06Hbl rr OTJIrrq
IOTC5ITOJIbKO MaCIIlTa6aMrr. TaKrrM 06pa30M, JII060e ,n;rr¢¢epeHIJ:rraJIbrt
ypaBHeHrre XapaKTepHO ,n;JI5IKJIaCCa rrO,n;06HblX 5IBJIeHrrH. 3TO 2Ke yp'
HeHrre ,C rpaHrrqHblMrr YCJIOBrr5IMrr rr \ XprrTeprr5IMrr rro,n;o6rr5I xapa.
TepHO TOJIbKO ,n;JI5I rpyrrrrbl rrO,n;06HblX 5IBJIeHHH. ECJIrr rpaHrrqW
yCJIOBrr5I rrpe,n;CTaBJIeHbl 6e3 KprrTeprr5I rrO,n;06rrH, TO ,n;rr¢¢epeHIJ:ITaJt
HOe ypaBHeHrre M02KHO rrprrMeHrrTb ,n;JI5I aHaJIrr3a TOJIbKO qaCTHO
CJIyqa5I .

Teoprr5I rro,n;o6rr5I 6a3rrpyeTC5I Ha Tpex TeopeMax.
TeopeMa 1 (M, B. KrrprrrrqeBa II A. A. fyxMaHa). J£8a rpU3UtfRCK

fl81leHUfl nOa06Hbl, eCAU OHU onucbl8alOfJlCfl oaHoil U moil [}ICecucmeM
aurprpePeH/tUaAbHblX ypa8HeHuil U UMelOm nOa06Hble (epaHUtlNble) yCA
8Ufl OOH03HattHOCmu, U UX OnpeaeAfllOUfUe Kpumepuu nooo6ufl - 'it!;
AeHHO pa8Hbl.

TeopeMa 2. ECAU rpu3U'ieCKUe npo4fccbl nOa06Hbl, mo Kpumep
nOa06Ufl Bmux np0/tecco8 pa8Hbl MeJlCoy co6oil. ,

, TeopeMa 3. YpasHeHufl, onucbl8ClfoUfue rpu3U'ieCfWe npo4fCCbl, Moey
6blmb SbtpaJICeHbl ourprpepeH/tuaAbHoil C8fl3blO Me[}IC0Y KpumepuflMu n,
a06Ufl.

B rpyrrrre rro,n;o6HblX Me2K,n;yC060H 5IBJIeH'rrH, OTJIIIQalOw;rrXC5ITOJIb
MacIIlTa60M, M02KHO pacrrpocTpaHHTb pe3YJIbTaTbl e,n;rrHHLIHoro3Kcn
prrMeHTa. ITprr rrCrrOJIb30BaHHrr Teoprrrr rro,n;o6IIH y,n;06HO orrepIIpoBa'

,KprrTepIIHMII no,n;o6II5I, KOTopble 0603Haqa1OTC5I ,n;ByM5I JIaTrrHCKII'
6yKBaMrr ¢aMIIJIIIH YQeHblx. '.

PaccMoTpIIM HeKoTopble KprrTepIIII rro,n;o6IIH.
113yqaH nOTOKrr 2KII,n;KocTeH, rrpIIMeHHIOT KpIITeprrH PeHHOJIb,n;'

Re = (f)1/v (3.37), r,n;e v - ,n;rrHaMrrqeCKaH BH3KOCTb; (f) - CKOpOC
,n;BII)I(eHIIH; 1 - xapaKTepHblH pa3Mep (paccT05mrre, TOJIW;IIHa, ,n;II',
MeTp). KpIITepIIH Re HBJIHeTCH rrOKa3aTeJIeM OTHOIIleHrrH crrJI lIRe,
UHrr K CrrJIaM TpeHrr5I. KprrTeprrH 3HJIepa

!:J.p
Err = -2'pw

3,n;eCb !'ip - rra,n;eHrre ,n;aBJIeHII5I rrprr ,n;Brr2KeHIIH 2Krr,n;KOCTHB Tp,'
60rrpOBo,n;e BCJIe,n;cTBrre TpeHrrH; p - rrJIOTHOCTb. B TenJIOMaCcorrep.
Hoce nprrMeHHIOT pa3JIrrQHble KprrTeprrrr. KprrTeprrH <Pypbe Fo',
= aT; 12 (3.39), r,n;e a - K03¢¢rrurreHT TeMrrepaTypo- rrJIrr BJIarOrrp
Bo,n;HocTrr; T- BpeM5I; 1- xapaKTepHblHpa3Mep TeJIa (,n;JIrrHa p~~. .'

3TOT KprrTeprrii xapaKTeprr3yeT CKbpOCTb BblpaBHHBaHII5l Terr
B ,n;aHHOM TCJIe. KpHTeprrH J]blKoBa Lu -;,P1!a (3.40). 3,n;ecb'
a1- K03¢¢rrurrcHTbl TerrJIO- rr MacconepcHoca. .11.aHHblH KprrTep
xapaKTeprr3yeT rrHTeHCHBHOCTb H3MeHeHIlH MaccorrepeHoca (BJIar'
rrapa) OTHOCrrTeJIbHOTerrJIOrrepeHOca.

OH rr3MeHHeTCH B IIlrrpOKIIX npe,n;eJIax (OT 0 )1.0 1000). KprrTeprrli
J( IIP lIIlq eBa

K. _q(T) I
1.- 'A!:J.T

"'1' - rrOTOK TenJIa.
3TOT KprrTepHH xapaKTeprr3yeT OTHomeHIIe rrOTOKa TerrJIa, rro,n;BO-

!(IIMOrO K rrOBepXHOCTrr TeJIa, K rroToKy TerrJIa, OTBo,n;HMoro BHYTPb
'I'l'.lIa. Bce rrplIBe,n;eHHble, a TaK2Ke,n;pyrrre KprrTepIIIl rrMelOT 6e3pa3Mep-
IIh,i.j Brr,n;. OHrr He3aBrrCIIMbI ,n;pyr OT ,n;pyra, rr03TOMY rrx COqeTaHIle
I(IICT HOBbIe KpIITepIIII.

OpII rrCCJIe,n;OBaHIIII HBJIeHIIH II rrpoueCCOB y,n;06HO IICrrOJIb30Ban
IlplITepIIII no,n;06II5I. 3KcrrepIIMeHTaJIbBble ,n;aHHble 06pa6aTbIBalOT B BII,n;e
lI()o6w;eHHbIX 6e3pa3MepHbIX rrepeMeHHblX II COCTaBJIHIOTypaBHeHIlH
IIl\pIlTepIlaJIbHOH ¢opMe, T. e. B ,n;II¢¢epeHUIlaJIbHble ypaBHeHrr5I BMeCTO
IIl'peMeHHblX I, a, t, q II T. ,n;.CTaBHT KplITeprrII rro,n;06rrH. .11.aJIeerrpHcTy-
IIIIIOT K peIIleHIIIO TeOpeTrrQeCKOrO ypaBHeHH5I B KpIITepIIaJIbHOM Brr,n;e.
l/llJIyqeHHOe aHaJIIITrrqeCKOe pemeHrre rr03BOJIHeT pacnpOCTpaHIITb pe-
'IY,lIbTaTbl e,n;IIHIIqHOrO OnbITa Ha rpynny rro,n;o6HbIX HBJIeHIIH rr aHaJIH-
:tIIpOBaTb nepeMeHHble BeJIIIqIIHbl 3a rrpe,n;eJIaMII 3KcnepIIMeHTa.

KpIITepHII no,n;o6rrH nprrMeHHIOTcH II ,n;JIH pemeHIIH ,n;rr¢¢epeHUII-
IIJlhHbIX ypaBHeHIIH CO MHOrHMII nepeMeHHbIMII B 3TOM CJIyqae ypaB-
IIl'lIIIH II rpaHIIqHble yCJIOBIIH ueJIeC006pa3HO npe,n;CTaBJIHTb B KpIITe-
PllaJIbHOM 6e3pa3MepHOM BII,n;e, XOTH 3TO IIHor,n;a II HeJIerKO. PemeHIIe
ypaBHeHIIU: B 6e3pa3MepHOM BIIp;e MeHee Tpy,n;oeMKO, nOCKOJIbKY qIICJIO
Ill'peMeHHblX yMeHbmaeTC5I, .aHaJIII3 aHaJIIITIIQeCKIIX Bblpa2KeHIIH yrrpo-
1I(:leTCH,a 06'beM paCqeTOB cyw;ecTBeHHO CHII2KaeTCH. Bce 3TO ynpow;aeT
\'III'TaBJIeHIIe rpa¢IIKOB II HOMorpaMM. TI03TOMY YMeHIj:e COCTaBJIHTb
!(III!J¢epeHUIIaJIbHble ypaBHeHIIH B KpIITepIIaJIbHOM BII,n;e, peIIlaTb rrx
II :lHaJIII3rrpOBaTb npe,n;CTaBJIHeT 60JIbmOH HHTepec ,n;JIHHayqHOrO pa-
I'lll'I'IIHKa.

B pH,n;e CJIyqaeB BCTpeqalOTCH npoueCCbl, KOTopble He MoryT 6bITb
1I\'1I0cpe,n;CTBeHHOonIIcaHbl ,n;II¢¢epeHUIIaJIbHbIMrr ypaBHeHRHMII. 3a7
III1CIIMOCTbMe2K,n;y,rrepeMeHHblMII BeJIIIqIIH3MII B TaKrrx npoueccax B KO-
IIt'IllIOM CqeTe M02KHO yCTaHoBrrTb JIIIllIb 3KcrrepIIMeHTaJIbHO. 4T06bI
111'IHlHIIqIITb3KcrrepIIMeHT II OTblCKaTb CBH3b Me2K,n;yOCHOBHblMII xapaK-
'1I'pIiCTIIKaMII rrpouecca, 3¢¢eKTIIBHO rrpIIMeHHTb MemoO aHallU3d pa3-
,~/I'llNocmeil.

CYTb MeTo.n;a pa3MepHOCTeu: nOHCHrrM Ha rrpOCTOM rrprrMepe . .11.0-
lIyl'TlIM, qTb B pe3YJIbTaTe rrCCJIe.n;OBaHIIHrrOJIyqeHa ¢YHKUIIH Fo =

!'(VX, SU, pZ), r.n;e V-CKOPOCTb, M/C; S-rrJIOiua.n;b, M2; p-
11.1I0'l'IlOCTb,Kfc· C2/M4; Fo - CIIJIa, Kfc. Heo6xo,n;IIMO onpe.n;eJIIITb
\, !I, z. ECJIrr II3BeCTHO, QTO Bce K03¢¢IIUIIeHTbl 6e3pa3MepHbl, TO
Ilt'lWMble BeJIHqIIHbl onpe,n;eJIHTCH rr3crrCTeMbl ypaBHeHIIU:, nOJIyt1ae-
MI,IX H3 YCJIOBIlH paBeHCTBa pa3MepHOCTIl npaBOH rr JIeBOH qaCTeH
VI';lIllleHIlH: Kfc: 1= z; M: 0 = x + 2y -4z; c: 0 = -x + 2Z.0T-
1'1(1)(;( Z = 1; x = 2; Y = 1.

Il 60JIee CJIOlliHblX CJIyqaHX MeTO,n;aHaJIII3a pa3MepHocTeH n03BO-
11111"1'COCTaBIlTb¢YHKUIiOHaJIbHble 3aBlICilMOCTII B KpIITepIlaJIbHOM Bll,Il,e.



OYCTb H313eCTHa13 06meM BH,ll.e epyHKUH5I F ,ll.JI5I KaKOrO-JIHOO
HOrO rrpOuecca: F = f (nl' n2, ••• ,nk) (3.42), cO,ll.ep)Kama51 K
BeCTHblX rrOCT05lHHbIX HJIll rrepeMeHHbIx pa3MepHblx BeJIlllJHH. Heo
XO,ll.HMOO~blCKaTb F H Han:TH'ee 3aBHCHMOCTbOT OCHOBHbIX rrepeMeHHbI

3HalJeHH5I nl, ... ,nk llMeIOT onpe,ll,eJIeHHyIO pa3MepHocTb e,ll.HHH,
u3MepeHH5I. MeTo,ll. pa3MepHocTen: rrpe,ll.ycMaTpHBaeT ~bI6op HS lJHC ,
k Tj:>ex OCHOBB:bIXHe3aBHCUMbIX )J,pyr OT ,ll.pyra e,ll.HHHU H3MepeHu
OCTaJIbHble k - 3, BXO,ll.51mUe B epyHKUUOHaJIbHyIO 3aBHCUMOC1j
(3.42), BbI6upaIOT TaK, lJTo6bIOHU 6bIJIU rrpe,ll.CTaBJIeHbI B epyHKUUHi
KaK 6e3pa3MepHble, B KpHTepU5IX rrO,ll,06H51.B 3TOM CJIylJae rrpe06pa3;
BaHH5I rrpOH3Bo,ll.51TC rrOMOmbIO OCHOBHbIX, BbI6paHHblx e,ll.HHUU H3M'
peHH51.

I1pH 3TOM epyHKUU51(3.42) npHHHMaeT BH,ll.

F( A B C)-,,-=f 1, 1,1,---, ,-.-- .
aXbY CZ . aX'bY'cz, aX2bY2cZ2 aX3bY'cZ3

TPH e,ll.HHHIl,bI03HaqaIOT, qTO nepBble TpH qHCJIa HBJI51IOTC51OTHOlIleHHe'
nl, n2, n3 K COOTBeTCTBeHHOpaBHbIM 3HalJeHll51M a, b, c. Bblpa)KeH
(3.42) aHaJIH3HpYIOT rro pa3MepHOCT51M BeJIHqHH. B pe3YJIbTaTe yCT
HaBJIUBaIOT lJHCJIeHHble 3HaqeHH51 nOKa3aTeJIen: CTeneHH x ... x3, y ... y
Z. "Z3 H onpe,ll.eJI51IOTKpHTepHU rrO,ll.06H51.Harrpl1Mep, rrpH 06TeKaHlf
OIIOpbI MOCTa BO,ll.On:co CKOpOCTbIO V (M7c) Ha rroBepxHocTb nJIOma,ll,b;
5 (M2

) ,ll,eikTByeT CHJIa Fo (Kfc). I1JIOTHOCTbBO,ll,bJP (Kfc • c27M4).
<PYHKIl,HOHaJJbHYIO 3aBHCHMOCTb MO)KHO 3arrucaTb . TaK: Fo

= 1(V, 5, p,f.t, g, p, ~), r,ll.e 17B - OTHoweHue BbICOTbl K WHpH

orropbI MoCTa BeJJHlJHH36e3pa3MepHa51, f.t - BH3KOCTb BO,ll.bI(Kr~~c
2)!;

g - yClwpeHHe (M/C2); P - ,ll.aBJIeHHe (Kfc/CM2). .
I1epeMeHHble pa3MepHble 3HaqeHH51 f.t, g, 'p, KaK H V, 5, p, rrO,ll,.n

)KaT H3YlJeHHIO rrpll yCJIOBUll, qTO epyHKUU51 Fo 6y,ll.eT npe,ll.CTaBJIe .
B KpUTepUaJIbHOM BU,ll.e. I1pH UCrrOJIb30BaHUU MeTO,ll.aaHaJIU3a pa3Me,
HOCTeH B03MO)KHbI TOJIbKO TpU 6e3pa3MepHble BeJIUlJHHbI. I1puMeH
TeJIbHO K (3.42) sanuweM

:~.z=f(I, 1, 1, !.t z, gy z, Py , B1):
V S p, VX'SY'p' VX2S 2p 2 VX,S 'pZ, ,

B KaqeCTBe OCHOBHbIX pa3MepHOCTen: npUHHMaeM M/C, KF
Kfc· C2/M4, T. e. ,ll.JI51 V, 5, p. I1pu 3TOM [F] = [VX, 5Y, pZ] U
Kfc = (M/C)X (M2Y (Kfc • C2/M4)z: 113 9Toro BblpaJE:eHU51HaXO,ll.HMnofii
3aTeJIH CTerreHen:, npHHUMa51 lJHCJIUTeJIbco 3HaKOM +, 3HaMeHaTeJIb,
co 3HaKOM -, rrOKa3aTeJIb Kfc - I = Z; nOKa3aTeJIb M - 0 = X,;+ 2y - 4z; rrOKa3aTeJIb C - O. -x + 2z.

PewaH 3TH ypaBHeHH51, UMeeM Z = I, x = 2, Y = 1. TaKuM
06pa30M xl-I; YI=0,5; zl=l; x2=2; Y2=-0,5; Z2-0; x3

= 2; Y3 = 0; Z3 = 1. OTCIO,ll.a 3anuweM n - V;S ' n4 = !.tV' _,
p Vp S

" g ~ S, n6 = p~2 , 9TO onpe,ll,eJl5IeTC51yCJIOBUeMpaBeHcTBa pa3Mep-

lIocTen: qHCJIHTeJI51U 3HaMeHaTeJI51.
BbIpa)KeHHH n4 U n6 rrpe,ll.CTaBJI51IOTco6on: KpHTepHu nO,ll.oOH51Pen:-.

1I0JIb,ll.CaU 3HJIepa, a n~ -=- KpuTepuH <PpY,ll.a Fr.
B pe3YJIbTaTe HCCJIe,ll.yeMa51epyHKUHH rrpuHu!'1aeT BH,ll.

v;S = f (Re, Fr, Eu, J).
p •

3Ta epopMVJIa rr03BOJIHeT UCCJJe,ll,OBaTbrrpouecc oOTeKaHU51 orropbI
MOCTaB pa3JIHqHbIX BapuaHTax pa3MepoB I, B, CKopocTeI1 V rrpu yCJIO-
IIl1ll paBeHcTBa KpHTepueB rrO,ll,OOH51.Ee MO)KHO TaKJEe UCnOJIb30BaTh
IIJIH aHaJIU3a npouecca MeTO,ll,OMTeopuu rrO,ll.OOH51Ha MO,ll,eJI51X.

§ 5. BepoSiTHOCTHo-cTaTHCTH"IeCKMe
MeTOAbi JldCCneAOBaHHM

Bo MHornx CJIyqa51X HeOOXO,ll,HMOUCCJIe,ll,OBaTb
11(' TOJIbKO ,ll.eTepMHHupOBaHHbIe, HO H CJIyqaHH'bIe Bep051THOCTHble
(l"I'OXaCTUlJeCKue) rrpOueCCbI. Bce CTpOUTeJIbHbIe rrpoueCCbI BbIIIOJIH5I-
IOTCHB YCJIOBU51XHerrpepbIBHO MeHHIOmen:C51OOCTaHOBKU(rrepe6pocKa
rtpllra,ll, Ha OO'beKTbI, BbIHY)K,ll,eHHbIe rrpOCTOU MaWUH, rrepe60n C no-
I'TII!3KaMUMaTepUaJI013, HepaBHOMepHa51 paooTa TpaHcrropTa, HenpepbIB-
lint' H3MeHelme MeTeOpOJIorulJeCKHX epaKTopoB U T. ,ll,.). Te HJIH HHbIe
l'O()bITH51MoryT rrpoH30n:TH HJIH He rrpOU30n:TH. B CB513HC 9THM rrpHXO-
11IITCHaHaJIU3HpOBaTb CJIYlJaHHbIe, Bep051THOCTHbIeHJIH CTOXaCTHqeCKUe
1'lIl1SH,B KOTOPbIX Ka)K,ll,OMy apryMeHTy COOTBeTcTByeTMHO)KeCTBO3Ha-
IfI'III1H epyHKI(HH. HaOJIIO,ll,eHHHrrOKa3aJIU, qTO, HeCMOTp51Ha CJIyqaHHbrH
HlipaKTep CB513U,pacceHBaHue HMeeT BrrOJIHe onpe,ll,eJIeHfIbIe 3aKOHOMep-
1l0CTH. .LI.JI51TaKUX CTaTUCTUlJeCKHX 3aKOHOB TeOpU51 BepOHTHOCTeH
IlmllOJI51eT rrpe,u:CKa3aTb HCXO,ll, He O,ll,HOrO KaKOrO-JIHOO C06bITH51, a
"IIl'IUIHH pe3YJIbTaT CJIYlJaHHbIX C06bITHH U TeM TOlJHee, qeM 60JIbWe
'111<',1[0aHaJIU3HpyeMbIx 5lBJIeHHH.

HeCMOTp51 Ha CJIYlJan:HbIH xapaKTep COObITUn:, OHU nO,ll,qUH51IOTC51
tlllp('J~eJIeHHbIM 3aKOHOMepHOCT5IM, paCCMaTpUBaeMbIM B Teopuu Bepo-
"1'I10CTen:. TeOpH51 Bep051THOCTeH5lBJI51eTC51MaTeMaTUlJeCKHM OTpa)Ke-
tllll'M 3aKoHoB, u3YlJaeT CJIYlJaHHble C06bITHH U 6a3HpyeTcR Ha CJIe,ll,YIO-
IIlllx OCHOBHbIX rrOKa3aTeJIHX. ,

I !o,ll, coeoKymlOcmblO rrOHUMaIOT MHO)KeCTBOOJI,HOpO,ll,HbIXC06bITUH.
I:lIl1l1l<yrrHocTb, CJIylJan:HOH BeJIUlJUHbI x COCT3BJ1HeT rrepBHlJHbIH CTa-
"III"I'IIlIeCKUH MaTepUaJI. COBoKyrrHocTb, cO,ll,ep)Kama5I caMbIe pa3JIUq-,
lilt!\' llapUaHTbI MaCCOBoro 5lBJIeHU51,Ha3bIBaIOT reHepaJIbHon: cOBoKyrr-
11111''1'(,10UJIU OOJIblIlOH BbIOOpKOH N. 06bIlJHO u3yqaIOT JIHlIlb lJaCTb
1'l'lIl'paJIbHon: cOBoKyrrHocTu, Ha3bIBaeMOll BbI60pOqHOll cOBOKyrrHo-
rTl111l HJIH MaJIOH BbIOOpKOH NI.

!I{'pOflmrLOcmblO P(x) COObITH51x Ha3bIB3IOT OTHowerme ~IHCJIa CJIy-
~11l'1lN (x), KOTopble rrpHBO)J51TK HacTyrrJIeHUIO C06bITHH x K oomeMy
MIH"/IYB03MO)KHbIXCJIyqaeB N: P (x) = N (x)/ N (3.43). Teopu51 Bepo-
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HTHOCTeH paCCMaTpHBaeT TeOpeTHqeCKHe pacrrpe,ne.neHHH C.nyqaHH
Be.nHqHH H HX XapaKTepHCTHKH. MaTeMaTHqeCKaH CTaTHCTHKa 3aH
MaeTCH crrOC06aMH o6pa6oTKH H aHa.nH3a 9MrrHpHqeCKHX C06bITH
3TH ,nBe pO,ncTBeHHble HayKH COCTaB.nmOTe,nHHyIO MaTeMaTHqeCK
TeOpH!O MaCCOBbIX C.nyqaHHbIX rrpOueCCOB, llIHpOKO rrpHMeHHeM
,n.n5l aHa.nH3a HayqHbIX HCC.ne,nOBaHHH.

B MaTeMaTHqeCKOH CTaTHCTHKe Ba:lli:HOe 3HaqeHHe HMeeT rroHkT
o qaCTOTe C06bITH5l Y (X), rrpe,nCTaB.n5lIOiU,eroC060H OTHOllIeHHe qHC
C.nyqaeB n (X), rrpH KOTOpbIX HMe.no MeCTO C06bITHe, K o6rueMy qHC
C06bITHH n: y (X) = n (x)/n (3.44).

DPH HeOrpaHHqeHHOM B03pacTaHHH qHc.na C06bITHH qaCTOTa y
cTpeMHTC5l K Bep05lTHOCTH P (x). ,UorrycTHM, HMeIOTC5l CTaTHC'rHqeCK,
Ha6.nIO,neHH5l 3a Ko.nHl:JeCTBOMaBTOM06H.neH Xi' rrpH6bIBaIOruHx e
qaCHO Ha CK.na,n:

Xl
n (Xl)

4aCTOTa OT-
HOCHTe.nb-
Ha5f Yoi 0,040,08 0,20 0,28 0,14 0,10 0,08 0,06 0,02

B paccMaTpHBaeMoM rrpHMepe ~ n (x) = 50. lJacToTa

= ;; (x) xapaKTepI13yeT BepOHTHOCTb I1()HB.neHl1H c.nyl:JaHHOH Be.n,
LJ n (x) l:JHHbI H rrpe,nCTaBJI5f€T C060H p5l,n Pit

rrpe,neJIemI51 (pHC. 3.10), a rrJIaBHaH KP'
Ba5f -3aKOH (<pYHKUHIO) pacrrpe,n:e.n
HHH F (x).

Bep05lTHOCTb c.nyl:JaHHOH BeJIHl:JH
(C06bITH5f) - 9TO Ko.nHl:JeCTBeHHaHoue:
Ka B03MOIKHOCTHee rr05lBJIeHHH. ,Uoc,

2 BepHoe Co6bITHe HMeeT Bep05fTHOC,
P =1, HeB03MOIKHoe C06bITHe -P ='

Xi CJIe,nOBaTeJIbHO, ,n.n5f CJIyqaHHOrO C
PHC. 3.10, 06UVll1 BH,/\ pacrrpe- 6bITH5l 0 ~ P (X) ~ 1, aCyMMa B:
,/\eJIeHH5IcJlyqaHHbIX BeJlHtIHH: P05lTHOCTeH Bcex B03MOIKHbIX 3Hal:JeH
1- nVTorpaMMa; 2_ KpHBa5J pacH n
npel\eJJeHII" ~ Pi = 1(3.45). B HCCJIe,nOBaHI15fXHB'

o
r,na He,nOCTaTOl:JHO'3HaTb O,nHy <pyHKU'

pacrrpe,ne.neHH5l. Heo6xo,nHMO erue HMeTb ee xapaKTepHCTHKI1: cp
HeapH<pMeTHl:JeCKOe, MaTeMaTHl:JeCKOeOIKH,naHHe, JlHCrrepCHIO, pa3M
p HJla pacrrpeJle.neHH5f.

DYCTb Cpe.L\H n C06bITHH. c.nyqaHHa5l BeJIHqHHa Xl rrOBTOp5feT
nl pa3, Be.nHl:JHHa X2 - n2 pa3a H T. Jl. Torna Cpe.L\HeapH<pMeTHqeCK

n "

3HaqeHHe X HMeeT BH.L\X = ~ Xi ~ (3.46).
, I

Pa3Max MOlKHO HCI10JIb30BaTb ,nJI5l opHeHTHpOBOqHOH oueHKH B
pHaUHH p5f,na C06bITHH: R = xmax - Xmln (3.47), r;:J;e XmaXI

M3KCHMa.nbHoe H MHHHMa.nbHoe 3HaqeHHH H3MepeHHOH BeJIHqHHbI HJIN
1I0rpeIliHOCTH. ECJIH BMeCTO 9MrrHpHqeCKHXl:JaCTOT YI. . ... -{In rrpH'
WITb HX Bep05fTHOCTH PI' •••• P n' TO rrOJIyqHM BaIKlIyIO XapaKTe·
JlI1CTHKy <PYHKllHH pacrrpe,ne,JIeHHH- MaTeMaTHqeCKOe OIKH,naH~e:

n
In (X) = ~ XIPi (3.48).

I '

npHMep. I1MeeTC5I5 H3MepeHHH O,/\HOHBbI6opKH:

Xl = I; X2= 2; Xa = 3; X4 = 4; Xs = 5;
PI=O,lO; P2=O,15;

- 15
nee 3HaqeHHe x = 5" = 3,0.

Do <popMyJIe (3.48) MaTeMaTHl:JeCKOe OIKH,naHHe 112 (x) = I· 0, IO++ 2 . 0,15 + 3 . 0,45 + 4 . 0,30 + 5 . 0 :- 2,95.
llJIH HerrpepbIBlIbIX CJIyqaHHbIX BeJIHqHH MaTeMaTHqeCKOe OIKH;:J;a-

-1-00

IIHe 112 (x) = ~ xP (x) dx (3.49), T. e. OHO paBHO ,neHCTBHTeJIbHoMy

3Hal:JeHHIOX,n: Ha6JIIO,naeMbIX Co6bITHH. TaKHM 06pa30M, eCJIH CHCTe-

MaTHl:JeCKHe rrorpelliHOCTH H3MepeHHH rrOJIHOCTbIO HCKJlIOl:JeHbI, TO
llCTHHHoe 3Hal:JeHHe H3Mep5leMOH BeJlHl:JHHbI paBHO 'MaTeMaTHl:JeCKOMY
Olli:I1Jl3HHIO,a COOTBeTCTBYIOrua5leMy a6CUHcca Ha3bIBaeTC5l ueHTpOM
pacrrpe,neJIeHH5l. llHcrrepcH5l xapaKTepH3yeT pacceHBaHHe c.nyl:JaHHOH
lleJIHl:JHHbI rro OTHOllIeHHIO K MaTeMaTHl:JeCKoMy Olli:H,naHHIOH Bbil:JHC-

n

JH1eTC5fC rrOMorubIO<p0PMY JIbI II(X) = ~ (xi- 112 (X»)2) Pi (3.50). ,UJI5l
1

paCCMOTpeHHoro BbIllIe rrpHMepa II(X) = (1 - 2,95)20,10 +(2·-
-2,95)2 0,15+(3- 2,95)20,45 + (4 - 2,95)20,30+(5 - 2,95)20=0,83.

BaIKHoH xapaKTepHCTIIKOH TeOpeTHl:JeCKOHKPHBO~1pacrrpe,neJIeHH5l

HBJI5leTC5l cpe,n:HeKBa;:J;paTHl:JHOeOTKJIOHeHHe HJIHCTaH,napT: a (x) =
c-'" V II(x) (3.51). DJIorua,nb, paCrrOJlOlKeHHa5f rro,n KpHBOH pacrrpe,ne-
,lleHH5f, cooTBeTcTByeT e,UHHHue BCJIe,nCTBl1eToro, 'ITO Kpl1Ba5f OXBa·
ThIBaeT Bce 3HaqeHI15l CJlYl:JaHHbIX BeJII1l:JHH, T. e. Bce pe3Y JIbTaTbI
113MepeHHH. llJI5l O,nHOH H TOH Me IIJIorua,nH MOIKHO rrOCTpOHTb 60JIb-
llIoe KOJIHqeCTBO KpHBbIX pacrrpeJleJIem15l, T. e. OHH MoryT HMeTb
pa3JIHqHOe paCCe5lHHe. MepOH paCCe5lHH5l (TOqHOCTH H3MepeHHH) 5lB-
.TI5IeTC5f,nHcrrepCH5l HJIH cpe,nHeKBanpaTHtIHOe OTKJlOHeH'He.

K03<p<PHUHeHTBapHaUIIH KB = aim (X) (3.52) rrpIlMeH5leTC5l ,nJI5l
(.paBHeHI15l HHTeHCHBHOCTH paCCe5lHH51B pa3JIW'lHbIX cOBoKyrrHOCT51X,
()lIpe,ne.n5leTC5l B OTHOCHTeJIbHbIXe,nHHl1uax: KB < I.

BbIllIe 6bIJIH paccMoTpeHbI OCHOBHble xapaKTepHcTHKH TeOpeTl1qe-
mOH KpHBOH pacrrpe;:J;eJIeHH5l, KOTopble aHa.nH3HpyeT TeOpH5I Bep05lT-
IIOCTeH. B CTaTHCTHKeorrepl1pYIOT C 9MrrHpHqeCKHMH pacnpe;:J;e.neHIlHMH.
()CHOBHOH:3a,naqeH CTaTHCTHKH 5lB.n5leTCHrro.rr.6op TeopeTwlecKHx Kpl1-
BbIX no HMelOw.eMYC513MnHpHtIeCKoMy 3aKoHy pacnpe.rr.e.neHH5l.



fIyCTb B pue3YJIbTaTen H3MepeHHH CJIyqaHHOH BeJIHqHHbI IIOJIyqe~
BapHaUHOHHbIH pH,n:X1, X2, X3, •.• , Xn• I1epBHqHa5I OOpaOOTKa TaKH
p5I,n:OBCBO,n:HTC5IK CJIe,n:yIOru;eMy: .

rpyIIIIHpyIOT Xi B HHTepBaJIbI H YCTaHaBJIHBaIOT ,n:JHIKa*,n:OrO Ha
HHX qaCTOTbI Yi H !Jot;'

IIO 3HaIleHHHM Xi H !JOi CTp05IT cTyrreHIlaTyIO rHCTorpaMMy IlaCTOTi
BbIIlHCJI5IIOTXapaKTepHCTHKH 3MIIHpHIleCKOH KpHBOH paCIIpe,n:eJIeHH5I;~
OCHOBHbIMH XapaKTepHCTIlKaMH 3MIIHpHIleCKOrO pacIIpe,n:eJIemui

n

- 1 ~3HaIleHHe X = - .X·n t
I

LlJI51 Oll,eHRH paCCe51HH5106bIIlHO nOJIb3YIOTC5I BeJIH'lHHOH o. 4eM
Ml'lIbUl€ 0, TeM MeHbUlepaCCe51HHe, T. e. OOJIbUlHHCTBOHaOJIIO,n:eHHH
MaJIOOTJIHIJ:aeTC51,n:pyr OT ,n:pyra (pIlC. 3.12).

C YBeJIHIleHHeM 0 paCCe51HHe B03pacTaeT, Bep05ITHOCTb Il051BJIe-
III1H OOJIbUlHX IlorpeUlHocTeH YBeJIHIJ:HBqeTC51,a MaKcHMyM KpHBOH

. 1
11lIcrrpe,n:eJIeHH51(op,n:HHaTa), paBHblfl y_' YMeHbUlaeTC51. n03TOMYa 2:n;

I I. u

UIW'leHHe Y = --= IIpH 0 = 1 HJIH Y = y_ Ha3bIBaIOT MepOH TOIl-
ay2:n; 2:n;

1I0CTH. TaKHM OOpa30M, IJ:eM MeHbUle 0, TeM 60JIbWe CXO,n:HMOCTb
PC3YJIbTaTOB H3MepeInIH, a pH,n: 1i3~lepeHHH 60JIee TO'leH. KaK BH,n:HO
11:1ypaBHeHHH (3.55) - (3.56), Cpe)lHeKBa,n:paTHIJ:HOeOT!{JIOHeHHeorrpe-
I~JIHeT 3aKOH pacrrpe,n:eJIeHH51.

y

fl. 1 '\-' -
,n:HCIIepCH5I = n L..J (Xi - X)2 (3.54) H cpe,n:HeKBa,n:paTHIlHoe OTKJIO-

J

HeHHe 0 = VJt

f(x) 1(X)t

a 0
PilC. 3.11. 06il\uii BU,n KpUBoii HOpMaJIbHOrO pacnpe,ne-
JIeHilH:
a - m (x) *0; 6 - in (x) = a

3Haqea~5IM X, fl., 03MlmpHIleCKOrO pacrrpe,rr.eJIeHH5ICOOTBeTCTBYIOT:
BeJIHIlHHbI X, Jl. (X), 0 (X) TeOpeTHIJ:eCKOrOpacrrpe,rr.eJIeHH51.'

PaCCMOTpHM OCHOBHble TeOpeTH'leCKHe KpHBble pacnpe,rr.eJIeHH5I.i
HaHOOJIee IJ:aCTOB HCCJIe,rr.OBaHH5IXrrpHMeH~IOT 3aKOH HOpMaJIbHoro!'
paCIIpe,rr.eJIeHH51 (pHC. 3.11): . '

f (x) =_1_ [_ (x - m (X)2J
Y- exp .. 2 •a 2:n; :!o

3TO ypaBHeHHe COOTBeTcTByeT ¢YHKll,HH HOpMaJIbHOrO pacrrpe,n:e-,
JIeHH51 npH!!! (X) =F O. ECJIH

2
COBMeCTHTbOCb op,n:HHaT C TOIlKOH m".

T. e. m (X) - 0 H npHH5ITb 0 = 1, TO 3aK.oH HOpMaJIbHOrO pacnpe,rr.e-
JIeHH51 orrHCbIBaeTC5I 3aBHCHMOCTbIO(3a e,rr.HHHUYMaCUlTaoa npHH5ITai
,rr.HCIIepCJl5102)

f (X) = Y~-ii exp (- n. (3.56)'

3Ta ¢opMYJIa oOJIee npocTa If Ilaru;e npHMeH5IeTC5InpH aHaJIIf3e.

Puc. 3.12. XapaKTep pacceHHull KPIlBOii HOpMaJIbHOrO pacl1pell.eJIeHHlI:
1 - (J = 0.5; 2 - (J = 10; 3 - (J = 2,,1'

Puc. 3.13. 06W;llii BliA KPllBOi\ oacnpelleJIeHI1H nyaccoHa

Cpe,rr.HeKBa,n:paTHIlHoe OTKJIOHeHHe+a H - 0 eOOTBeTC'TByeT TOIl·
101M neperH6a KpHBOH (3aWTpHXOBaHH351 nJIow.anb Ha pliC. 3.12),
Ilcp051THOCTbToro, IJ:TOCJIYIlai'rHble C06bITYl5IHe BbIHnYT 3a 3TH rrpeneJIbI,
p:tI3Ha 0.683. B 06w.eM CJIyqae, nJI5I npelleJIa :2:: to Bep05lTHOCTbToro,
liTO COObI1-HeX. norra,ll.aeT B naHHbIH npelleJl, Bblql1CJI5IeTC5Irro pacnpe-

t t

1(l'JleHHIO JIaIIJIaCa <P (X) = 2_ Se -x7 d.x. (3.57).
Y2:n;

o
<PYHKll,H5I <P (x) Ta6yJIlIpOBaHa H HCnOJIb3yeTc5I B HCCJlenOBaHH5IX.
fIpM aHaJIH3e MHOrHX CJIyqaHHbIX ,rr.HcKpeTHblx rrpoueccoB nOJIb3Y-

IOTC5I pacIIpe,n:eJIeHHeM I1yaccoHa. HanpHMep, nOTOR aBTOM06HJIeH,
lip 1I6bIBaIOw.Hx Ha aC¢aJIbTO-6eToHHbIH saBOn, rrOTOK aBTOM06HJIeU
Ill'pen CBeTo¢opOM H ,n:pyrHe KpaTKocp04Hble C06bITH5I. npOTeKaIOw.He

II l'JlHHHUY BPeMeHH'
BepOHTHOCTb rr05lBJIeHH5JlJl1CJI3C06bITHH X =.1, 2, 3 ... B e,ll.HHI1UY

IIJJl~MeHHBblpaMaeTC5l 3aKOHOM I1yaccoH2 (pHC. 3.13):·-

P (x) = mX e-m = (.'Atl)X e-At, (3.58)
xl x



f).],e x - "tJHCJIOC06bITHH 3a ).],aHHbIH OTpe30K BpeMeHH t· A - nJ!O,
HOCTb, T. e. cpe).],Hee 'lHC JIO C06bITHHsa e).],HHHuy BpeMeHH: 'At - cp~
Hee 'lHCJIO C06bITHH 3a BpeM5I t, At = m. Pacnpe).],eJIeHH~ f1yacco
OTHOC5ITK pe).],KHM C06bITH5IM, T. e. P (x) --' Bep05ITHOCTb Toro, 'l
C06bITHe B nepHo).], KaKoro-T.oHCIlbITaHIUI npoH30H).],eTx pa3 npH O'le
60JIbiliOM 'lHCJIeH3MepeHIlH m. ,UJI5I 3aKOHa f1yaccoHa )l,HcnepcH;.
paBHa MaTeMaTH'leCKoMy OMH).],aHIIIO 'l,HCJIa HacTynJIeHH5I C06bITH5I .,
Bpe~,'HI t, T. e. (J2 ,,"_co m. KaK BH).],HOH3 ¢OPMYJIbI (3.58), nyaccoHo;
CKHII npOtLeCCMOMHO 3a).],aTb).],ByM5I napaMeTpaMH x H m. Ta6JIH'lHb
3Ha'leHHH BepoHTHocTeH P (x) ).],JIHX OT 0).],025 H m OT 0,1).],018 COCTa
JIHeT COOTBeTCTBeHHOOT 0,904 ).],00,023. '"

PaccMOTpliM llpliMep. C IlOMOIIJ;blO Ha6JIIO;I(eHIlH yCTaHOBJIeHO, qTO sa llHiKIlHYT Ha llorpysKy IlO,/\ 9KCKaBaTOp B cpe,/\H.eM llocTYllaeT 6 aBTocaMOCBaJIO'
aKOBa BepOHTHOCTb IlocTYIlJIeHI:lH 10 aBTOM061lJIeif sa 5 MIiHyT? B 9TOM CJIyq'·

,. - 10 " ,610e-6, .
eX - , t.= 6, P (x) = lOl = 0,041. KaK BIi;l(HO, 9Ta BepoHTHOCTb oqe

MaJia. PaccMoTpliM BTOpOH llpliMep. BepoHTHoCTb BOSHIiKHOBeHIiH 6paKa COCTa
JIHeT 0,02, KaKoBa BepOHTHOCTb Toro, qTO B llapTli1i liS 100 e,/\IiHIil\ OKalKeT

rrHT~_~!_;KOBaHHblx Ils,/\eJIIiH? HMeeM 'At = 100 . 0,02 = 2; x = 5, Tor,/\a P (x)

= --sf"". ' T. e. BepOHTHOCTb OqeHb MaJia.

,UJIH HCCJIe,lI,OBaHIIHKOJIII'leCTBeHHbIX -xapaKTepHCTHK HeKOTopb~
rrpOtLeCCOB(BpeM5I 06CJIy2:KHBaHH5ICTpOIITeJIbHbIX MaIIIIIH B peMOHTHbf

f(X)4" {(x)

\"

n=const
j1=const

PUC. 3.14. 06IIJ;UH BU,/\ KpUBOH IlOKasaTeJ1bHoro pacrrpe,/\eJIeHIiH

Puc. 3.15. 06IIJ;UH BU,/\ KpUBOH pacIlpe,/\eJIeHUH Beii6yJIJIa

MaCTepCKIIX II aBTOM06HJIeH Ha CTaHUIIH TeXHII'leC1WrO 06CJIYMHBaHII~
BpeMH OTKa30B MaIIIIIH H H3,lI,eJIIIH, ,lI,JIIITeJIbHOCTbTeJIe¢OHHbIX pa3r<:i
BOpOB MeM,lI,YLI,HCrreT4epoMH rrepeLI,BHMHbIMIIorrepaTIIBHbIMII rryHKTaM
II T. LI,.) MOMHO IlpIIMeHHTb rroKa3aTeJIbHbIH 3aKOH pacnpe,lI,eJIemf.
(pIIC. 3.14). 5

[JJIOTHOCTb Bep051THOCTH rrOKa3aTeJIbHOrO 3aKOHa BblpaMaeTC'
3aBIICIIMOCTbIO f (x) = Ae-Ax (3.59), r,lI,e A- nJIOTHOCTb HJIH HHTeH
CHBHOCTb (cpe,lwee 'lHCJIO) C06bITHH B eLI,IIHHUy BpeMeHlI. B rroKa3a'
TeJIbHOM 3aKOHe HJIOTHOCTb5lBJI51eTC51BeJIH'lHHOH, 06paTHoH MaTeMa
TH4ecKoMY OMII,lI,aHHIO 'A = 11m (x). KpoMe TOro, HMeeT MeCTO COOT
HoweRHe (J2 = [m (x)j2. B pa3JIH'lHbIX OOJIaCT51XHCCJIe,lI,OBaHHHnlIIpoKi
npHMeH51eTC5l 3aKOR pacnpe,lI,eJIeHH51 BeH6yJIJIa (pHC. 3.15): f (x)

60

..,.,fI"",nxn-le-p,nxn (3.60). 3,lI,eCb n, ""'- napaMeTpbI 3aKOHa; x - apry-

Ml'UT, 'larue rrpHHHMaeMl?IHKaK BpeM51.
I1cCJIe,lI,YHrrpoueccbI, CB513aHHbleC nOCTeIleHHbIM CHIDKeHIIeM napa-

MeTpoB . (yxY,lI,IIIeHHe CBOHCTB MaTepHaJIOB BO BpeMemI, ,lI,erpa,lI,aUHH
IWI!CTpyKUIIH, rrpoueccbI cTapeHH51, H3HOCOBble OTKa3bI B MaIllI1HaX
II ,lI,p.), npHMeH51IOT3aKOH raMMa-pacilpeLI,eJIeHHH (pHc.'3.16):

"af (x) = , xa-1e-Ax, (3.61)
CG.

r/J,e Iv, ex- napaMeTpbI. ECJIH ex= 1, raMMa-<pYHKl\H51 npeBparuaeTCH
II rrOKa3aTeJIbHbIH 3aKOH (CM. pHC. 3.14) f (x) = Ive-Ax (3.62). f1pH
IICCJIeLI,OBaHHIIMHorHX IlpoueCCOB, CBH3aHHbIX C aHaJIH30M KJIHMaTH-
IICCKHX H rHLI,pOJIOm'leCKHX B03,lI,eHCTBHHHa coopylKeHII51, yCTaHoB-
JICHHH paC'leTHbIX xapaKTepHCTHK rpYI:!,ToB H MaTepHaJIOB H T. .n..

((,1')\

I
PUC. 3.16. 06IIJ;UH BU,/\ KpUBbIX raMMa-pacIlpe,/\eJIeHulI:

I-a=l; A=l; 2~a=3; A=I; 3-a=4; A=I.5: 4-a=5; A=2; 5-a=6
PIiC. 3.17. 06IIJ;IiH BU,/\ KpUBOH pacripe,/\eJIeHUlI IlupcoHa

IICrrOJIb3YIOT 3aKOH paCIlpe,lI,eJIeHH5InHpCOHa. 113 ,lI,BeHa,lI,UaTIITHrrOB
!.:lToro 3aKOHa 'larue Bcero rrpHMeH51eTC51TpenIH (pHC. 3.17): f (x) =

-' aedx (I + xjb)db (3.63). 3).],ecb a - MaKCIIMaJIbHa51Op,lI,IIHaTa; d, b-
COOTBeTCTBeHHOpaCCT051HH5IOT MaKCIIMaJIbHOH 0p,lI,HHaTbI ,lI,OueHTpa
paCIlpe,lI,eJIeHII51II Ha'laJIa Koop,lI,IIHaT. KpoMe IlpIIBe,lI,eHHbIX BbIllie rrp~-
MeH51IOT'H ,lI,pyrHe BH,lI,bI pacrrpe).],eJIeHHH-=- P9JI51, 6eTa-pacnpe,lI,eJIe-

Ime, IllapJIbe, Ty,lI,pH'la.
B HCCJIe,lI,OBaHH51XBCef,lI,a B03HHKaeT Bonpoc - B KaKoH Mepe

IlJIHHeT TOT HJIH HHOH ¢aKTOp HJIH KOM6IIHaUH51¢aKTopOB Ha HCCJIe,lI,y-
CMbIH rrpouecc? TaK, rrpH H3MepeHHH KaKOH-JIH60 BeJIII'lHHbI pe3yJIb-
TaTbI 3aBIIC51TOT MHorHX ¢aKTopOB, HO OCHOBHbIMH51BJI51IOTClICJIe,lI,YIO-
ILl,ue: TeXHU'leCKOe COCT05IHIIerrpH60palI l?HIIMaHHe onepaTopa.

MeTO,lI,bI yCTaHOBJIeHH5I OCHOBHbIX¢aKTopOB H HX BJIH51HHeHa HC-
CJIe,lI,yeMbIHrrpotLeCC paCCMaTpHBaIOTC51B crreUHaJIbHOM pa3,lI,eJIeTeOpI1H
Bep051THOCTeHH MaTeMaTH'leCKOH CTaTHCTHKe- ,lI,HCrrepCIIOHHOMaHa-
JIU3e. Pa3JIH'laIOT O,lI,HO-H MHoroepaKTopHbIH aHaJI1I3. CYTb O,lI,HO¢aK-
TopHoro AficrrepCIIOHHoro aHaJIII33 paCCMOTpHM Ha rrpIIMepe. f1yC't'b
I1e06XO,lI,HMOnpOBepHTb CTerreHb TO'lHOCTHrpyrrnbI HHBeJIIIpOB (m rrpl1-
OOpOB) II yCTaHoBHTb, 5IBJI51IOTC51Jill HX CHCTeMaTR'leCKHeOIlIHPKH O,lI,I1-
IlaKOBbIMH, T. e. '1I3Y"lHTb BJIII51HHeO,lI,HOrO¢aKTopa-rrpH60pa Ha rro-



rpelllHOCTb H3MepeHH51. Ka2K)],bIM npH6opOM Bb!UOJIHeHO n ll3Mepemi
O)],Horo II Taro )l\e 06'beKTa. Bcero BbInOJIHeHOnm ll3MepeHlliL 0603H,
'lllM OT)],eJIbHbIe ll3MepeHluI 'lepe3 Xij, r)],e i - HOMep npH6opa; j
HOMep BbIIlOJIHeHHOro Ha 3TOM npH60pe H3MepeHHH. 3Ha'leHHe i H3M
H5leTC5IaT I )],0 m, j - OT I )],0 n. . '

.ll.HcrrepclloHHbIH aHaJIH3 )],orrycKaeT, 'lTO OTKJIOHeHHHrrO)],'lHHHIOTC'
HOpMaJIbHoMy 3aKoHy pacrrpe)],eJIeHH5I. BbI'lHCJIHIOT )],JIH Ka2K)],oH c'"
pHH ll3MepeHHH cpe)],HeapmpMeTH'leCKOe 3Ha'leHHe II cpe)],HIOIOll3 rrOKa
3aHHH nepBoro npH60pa H T. )],. )],JIH Ka2K)],oro H3 ni H3MepeHHH H tr4
npH6opoB. B pe3YJIbTaTe TaKHX paC'leTOB YCTaHaBJIHBaIOT Ql"

r)],e Xi - cpe)],HeapHepMeTHqeCKOe)],JI5I nt H3MepeHIIH; X - cpe)],Heapll¢
MeTHqeCKOe )],.nH Bcex cepHH H3MepeHllH (o6IIJ,ee cpe)],Hee 3HaqeHHe)
Xij - OT)],e.nbHoe i-e H3MepeHHe Ha j-M npH60pe; ~ - cpe)],HeapH¢Me
THqeCKoe )],.n51 COOTBeTcTByIOmeH cepllH (rpynnbI) H3MepeHllH. 3Ha'le
HHe Ql Ha3bIBaIOT CyMMOHKBa)],paTOBOTKJIOHeHHHMe2K)],y H3MepeHHHM'
cepHH. aHO nOKa3bIBaeT CTeneHb paCX02Kll.eHH5I B CHCTeMaTllqeCKH,
norpeIllHOCT5IX Bcex m rrpH6opOB, T. e. xapaKTepH3yeT pacceHBaHH'
Hcc.nell.yeMoro epaKTOpa Me2Kll.Y rrpH6opaMH. Q2 Ha3bIBaIOT CyMMO
KBa)],paTOB OTK.noHeHHll BHyTpH cepHH. OHa xapaKTepH3yeT OCTaTo'Ic
Hoe pacceHBaHHe c.nyqallHbIX norpeuIHocTell OfJblTa (Oll.HOro IlpH6opa)

MeToll. aHaJIH3a Jl.OnycKaeT cJIenYIOmyIO rHIlOTe3Y: ueHTpbl HOP'
MaJIbHblX pacnpeneJIeHI!ll cJIyqallHblx BeJIHqHH paBHbI (HJIH paBH,
C onpeneJIeHHoH' cT~rreHbIO TOqHOCTH), c.ne)],oBaTeJIbHO, Bce mn Il3Mei'
peHHll M02KHO paccMaTpHBaTb KaK Bbl60pKy ll3 O)],HOll II TOll 2Ke HOp"
MaJIbHOH COBoKyrrHoCTI1. BbIql1CJIHIOT Kp I1TepHH .

I

F _ m-I Ql
- I (3.65~

m(n_I)Q:i

HeTpy)],HO Bl1neTb, qTO lfHCJII1TeJIb 11 3HaMeHaTeJIb Kpl1Tepl15I
npe)J,CTaBJI5IIOTc06011 )J,HcnepCIlH (J2nJI5I m H nm Ha6JIIO)],eHIlll. B 3aBll;
CilMOCTll OT 3HaqeHllll K1 = m - I H K2 = m (n - 1) (qllCJIa cTerreHe.]
cBo6o)J,bI) il BepoHTHoCTll P (HarrpllMep 0,95; 0,99 II )],p.) cocTaB.neHb.'
Ta6JIilqHble 3HaqeHllH Fp• ECJIil F ~ F p, TO rHrrOTe3a y)],OBJIeTBopH
eTC5I, T. e. B )J,aHHOMrrpllMepe Bce rrpll60pbI llMeIOT O)J,llHaKOBbIe ()],O,
nYCTllMbIe) CilCTeMam'leCKile OIl1ll6KH. Dpll F > Fp rHrrOTe3a He y)J,OB'
JIeTBOp5leTC5I. ,I

.ll.llcrrepcH.OHHbIll' aHaJIll3 Ha3bIBaIOT MHoroepaKTopHblM, eCJIH 0:'
HMeeT )J,BaH 60JIee epaKTOpOB.CYTb ero He OTJIllqaeTC5I npHHUHrrilaJIbH"
OT O)],HoepaKTopHoro, HO YCJI02KHHIOTCHBbIK.n:a)],KHH cymecTBeHHO yBe:
JIllqHBaeTC5I Ko.nHqeCTBO paCqeTOB. .

OqeHb qaCTO rrpHMeHHIOT MeTO)],bIBepOHTHOCTeHII MaTeMaTllqeCKO'
CTaTHCTHKJIB TeopllH Ha)J,e2KHOCTll,KOTopaH B HaCTOHIIJ,eeBpeMH

1'111<0 llCnOJIb3yeTcH B pa3JIHqHbiX OTpaCJI5IX HayKH II TeXHIIKll. Do)J,
1111)\(~}!{HOCTbIOrrOHHMaIOT CBOIICTBO H3)J,eml51 (06'beKTa) BbInOJIHHTb
MIWIIIHbIe epyHKtI.HH (coxpaHHTb YCTaHOBJIeHHbIe 3KCrrJIya:;aUllOHHbIe
11ll\(:l3aTeJIH) B TeqeHHe Tpe6yeMoro rrepllO)J,a BpeMeHH. OoeCrreqeHlle
1I111~C}!{HOCTil,ilCKJIIOqeHile OTKa30B (HapyIlleHH5I pa?OTocnoco6HOCTH)
"!l0)I,yKUHll CTaJIO O)J,HOHll3 OCHOBHbIXHapo)J,HOX03HHCTBeHHblX3~)J,aq.

13 TeopHH Hane2KI-!OCTHOTKa3bI paCCMaTpHBaIOTCH KaK CJIyqaHHbIe
l'IlObITH51. .ll.JIH Ko.nHqeCTBeHHoro orrllcaHHH OTKa30B npHMeH5lIO~ MaTe-
MIITHqeCKHe MO)J,e.nH- epYHKUllH pacrrpe)J,eJIeHHH Bep051THOCTeH HH-
lI'p13aJIOB BpeMeHH. HaII60JIee qaCTO npHMeH51IOTCJIe)IYIO~He 3aKOHbI~
IIllpMaJIbHOrO H 3KcrrOHeHUHaJIbHOrO pacrrpe)J,eJIeHIIH, BeH6yJIJIa, raM
MII-pacrrpe)J,eJIeHIIH. OCHOBIWH 3a)J,aqe~ TeopHII ~ane}!{HOCTll HBJIHeTCH
1I!l0rH03HpOBaHlle (rrpe)J,CKa33HIIe C TOll HJIJI JIHOH BepOHTHOCTblO)pa3-
IlIl'IHblX nOKa3aTe.neH - 6e30TKa3HOH pa60TbI, )J,OJIrOBeqHO;TH, cpOKa
I'Jly}!{6bl II T. )J,. OHa CBH3aHa C HaX02K)J,eHIleMBepOHTHOCTeH.

n.nH JICCJIe.uOBaHJIHCJIO}!{HbIX rrpoueCCOB Bep051THOCTHOro xapaK-
11'pa npHMeHHIOT MeTO)J,MOHTe-KapJIo (c 19~O 1'.). C rrOMOIUbIO3Toro
MI'Tona B llaCT051mee BpeMH pelIIalOT IIInpOKJIII Kpyr3a.llaq, B KOTOpblX
I'TnBHTIleJIb HaHTH HaJIJIyqIllee pelIIeHJIe JI3 MHO}!{eCTBapaCCMaTpJIBae-
MI,IX BapJIaHTOB: OTblCKaTb HaH.nyqIIIJIH BapIIaHT pa3MeIIJ,eHJIH 6a3,
"I(,IIa)J,OB,npennpJIHTJIH; orrpe)J,eJIHTbOIITJIMaJIbHOe Ko.nIIqeCTBO aBTOMO-
rill.lleH, 06CJIy2KIIBaIOmJIX 3KCKaBaTOp HJIII CMeCIITeJIb; yCTaHOBJITb HaH-
IIY11lIIHenapaMeTpbl BbIITycKaeMoH npoAyKUIIJI; YTOqHIITb rrponYCKHYIO
1'1I0c06HOCTbTpaHcnopTHbIX nyTeH II )J,p.

MeTO)J,MOHTe- KapJIo, Ha3bIBaeMbIH MeTO)J,OMCTaTIICTHqeCKOrOMO)J,e~
IllIpOBaHJIH JIJIJI CTaTIICTIIqeCKJIX IICrrbITaHJIH, rrpe)J,CTaBJI51eTC060JI
111Il'JIeHHbIllMeTonpeIlleHJIH CJI02KHbIX3a)J,3q. OH OCHOBaHHa HCrrOJIb30-
IIIIIIHJI c.nyqallHbIX qJIceJI, MoneJIIIpyIOIIJ,JIX BepOHTHOCTHblerrpoueCCbI.
PI':ly.nbTaTbI pelIIeHII51 MeTO)J,an03Bo.n51IOT yCTaHOBJITb ?MrrJIpIIqe;KHe
1111IHCHMOC'j'JIHCCJIe)J,yeMbIx npoueCCOB. MaTeMaTIIqeCoKOJI OCHOBOHMe-
'llll~a 5lBJIHeTCH3aKOH 60JIblllJIX qJIceJI, pa3pa6oTaHHbIJI n. n. l.J:e6bllIIe-
III,IM, KOTOpbIH epOpMyJIHpyeTcH TaK: npII 60JIblllOM qJIc.ne CTaTJICTIIqe-
I'I(IIX IIcrrbITaHIIH BepOHTHOCTbToro, qTO cpe)J,HeapIIepMeTIIqeCKOe3Haqe-
IIIIC CJIyqaHHOH BeJIJIqHHbI CTpeMJITCHK ee MaTeMaTHqeCKOMY O}!{JI)J,a-

111110,paBHa 1:

m m n
_ '\' (- -)2. Q ,_ \;1 \:1 ( - )2-n1.J Xi-X I 2 - ~ ~ X,,-Xi ,

i=1 i=1 j=1 II .

I'JII' 8 - JII060e Ma.noe nOJI02KIITe.nbHoe qHCJIO. 113 epOpMy.nbI (3.66)
1t1l1~1I0,qTO no Mepe YBeJIIIqeHII51 qIICJIa JICnbITaHIIH n cpe)J,HeapH<pMe-

111'ICCKOe~Xi HeOrpaHIIqeHHO (acIIMIITOTIIqeCKII) npJI6JIll2KaeTCH K Ma-
n .

'll'M<lTIIqeCKOMY 02KII)J,aHIIIO. DocJIe)J,oBaTeJIbHocTb pelIIeHII51 3a)J,aq Me-
'IIIJ\OMMOHTe-KapJIo CBO)J,IITCHK c.rre)J,yIOIIJ,eMy:c60py, 06pa6oTKe II aHa-
Illl:IY CTaTIICTllqeCKIIX Ha6.nIO)J,eHHHJICCJIe)J,yeMoro rrpouecca; oT6opy
1,111I11HbIXII oT6paCbIBaHJIIO BTopocTerreHHblx epaKTopoB II COCTaBJIeHillO
IW'l<BaTHOH MaTeMaTJIqeCKOHMO)J,eJIII(ypaBHeHJIH), rpaepIIKoB, UIIKJIO-
IpilMM' II, ''I'. 1l.;CoCTaI3JIeHJIIOaJIrOpJITMOBII peIlleHIIIO 3a)J,aqII H3 3BM.
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)J,JIH peIlIeHIIH 3a,lJ,atI MeTO,lJ,OMMOHTe-KapJIo HeOOXO,lJ,IIMO IIM.
CTaTIICTHtIeCKIIll pH,lJ" 3HaTb 3aKOH era pacnpe,lJ,eJIeHIIH, Cpe,lJ,Hee 3Ha
HIIe X II M3TeM3TIItIeCKOe 0)KII,lJ,3HIIe m (x), Cpe,lJ,HeKBa,lJ,paTIItIHOe
KJIOHeI-IIIe. C nOMOIIJ;blO MeTO,lJ,a MO)KH'O nOJIytIHTb CKOJIbKO yrO,lJ,HO '
,lJ,aHHylO TOtIHOCTb peIlIeHHH, T. e.x -+ m (xL DpH HOpMaJIbHOM 3aK
pacnp e,lJ,eJIemlH oU,eHIITb TOtIHOCTb pe3yJIbTaTOB, nOJIytIeHHbIX MeTO.u

MOHTe-KapJIo, MO)KHO no epopMyJIe Pix - In (x) I < 3a/Vn (3.6'
DYCTb no yCJIOBIIlO 3a,lJ,aqH 3a,lJ,aHa ,lJ,OnycKaeMaH oIlIIIoKa e

D
• ECJIH n;

HMelOIIJ;eMCH qHCJIe pH,lJ,a n1 II 0'1 OIlIlIOKa em OK3)KeTCH OOJIbIlIe,

eD' TO YBe.JrllqllBalOT qIICJIO IICnbITaHIIll no n2 II BbIqIICJIHlOT HO~

3HaqeHlIe OIlIII6KII em II T. n., nOKa He 6yneT COOJIlOnaTbCH yCJIOB

eDj~e.
PeweHIIe 3anaq MeTOnOM MOHTe- KapJIo 3epepeKTIIBHO JIHIlIb C

nOJIb30BaHIIeM 6bICTponellCTBYlOIIJ;lIX 9BM.

§ 6. MeroAbl cHcreMHoro aHanH3a
Don CIICTeMHbIM aH3JIlIJOM nOHIIM3lOT COBOK

HOCTb npIIeMoBII MeronOB ,llJI5I II3yqeHIIH CJIO)KHbIX OO'beKTOB - CHCT
npenCTaBJIHfOIIJ;IIX C060ll CJIO)KHYlO cOBoKynHocTb B3aHMone:ikTBylOIlJj
Me)Kny COOOll3JIeMeHTOB, B3aIIMonellcTBlIe 3JIeMeHTOB CHCTeMbI xap',
TepII3yeTcH rrp5IMbIMII II 06paTHbIMII CB5l3HMlI. CYIIJ;HOCTb ClICTeMH.
aH aJI1I3a COCTOllT B TOJllj, tIT06bI BbIHBlITb 3TlI CBH3H 11 YCTaHoBlITb
BJIlIHHHe Ha rrOBeneHlIe Bcell ClICTeMbI B U,eJIOM.

ClIcTeMHbIHaH3JI1I3 lICrrOJIb3yeTC.H nJI.H IICCJIenOBaHlIH nBlI)KeH
TaKllX CJIO)KHbIX ClICTeM, KaK 3KOHOMlIKa OTneJIbHOll OTpaCJIII, npoMbI
JIeHHOe rrpe.urrpll.HTIIe, cTpOllTeJIbHa.H opraHH3aU,H.H H np. HaH60.d
qaCTO paccMaTpIIBaeTC.H pa3BlITlIe 3THX CHCTeMBO BpeMeHH. 9epepeKTHB..
MeTo.ubI ClICTeMHoro aHaJI1I3a MoryT 6bITb rrpllMeHeHbI rrpH nJIaHllpOBaH,
II opraHll3aUIIIl TeXHOJIOrHlI KOMrrJIeKCHbIX cTpOIITeJIbHbIX npoueccd
BbIllOJIH5IeMbIX HeCKOJI bKHMH CTp OllTeJIbHbIMlI opraH1I3aU,lI.HMH'

HaH60JIee rrOJIHO II rJIy6oKo MO)KHO BbIllOJIHHTb cIIcTeMHbIH aH3J1;
MeTonaMlI KII6epHeTIIKH, KOTOpa51 rrpenCTaBJI51eT COOOH HayKy 0 CJIG
HbIXnHHaMIlqeCKIIX ClICTeMax, crroc06HbIX BocrrpllHHMaTb, xpaHIl'
II nepep36aTbIBaTb IIHepOPM3U,HlO .uJI.H U,eJIell OITTlIMH33U,HH II ynp3B
HIl51. B HaCT051IIJ;ee BpeM51 KH6epHeTIIKa II ee OCHOBHoe rrpllJIO)KeHlle;
3JI eKTpOHHO- BbIIII!CJIIITeJIbHa5I TeXHIlKa npOHllK31OT, BO Bce 06JIaei'
HayKlI, TeXHHKlI H npOII3BonCTB3. Ba)KHellLUlIM rrOH.HTlleM KH6epHenl
KaK OCHOBbI yrrp3BJIeHIl51 B rrpHpOne II TeXHIIKe .HBJIHeTCH rrOH5I'
06paTHOll CB.H3II, KOTOpa.H rrp05IBJIHeTC5I '8 OTpail\eHHOM BJIII.HHHII
npolJ,eCC ero co6CTBeHHoro neHCTBII.H, MeTonbI Kll6epHeTHKll 1eCHO G'
3aHbI co MHOrHMI1 06ur.E'HayqHbIMII MeTOn3Mll, nOCKOJIbKY xap3K
3aKOHOMepHOCTeIl, rrpllHU,HrrOB, CpenCTB 11 MeTOnOB H3YKll 5lpKO BbI'
)KeH B Kll6epHeTllKe. CllCTeMHbIH aHaJIll3 CKJIa.ubIB3eTCH H3 qeTbI,
3TarrOB. j

llep8blt1 3Tan 3aKJIlOq3eTC.H B rrOCTaHOBKe 3anaqn: onpeneJI5Il0t 0:
, eKT, U,eJIH 11 3anaqll llCCJIenOBaHll.H, a TaK)Ke KpllTepHll ;ll,JHIll3ytIe '

001,eKTa 11 ynpaBJIeHIIH 11M. 9TO Ba)KHbIH9-':3n CIICTeMHoro aHaJIll3a,
1I09TOMY ero BbIllOJIHHeT HaII60JIee on!'ITHbIll llCCJIenOBaTeJIb. Henpa-
III1.7IbHaH, HenOJIHa51 noCTaHOBKa U,eJIeII MO)KeT CBeCTll H3 HeT pe3yJIb-

TaTbI Bcero nocJIenYlOIIJ;erO aHaJI1I3a. u

Bo BpeMH 8mopo2o 3Tan3 OqepqllBalOT rpaHlIUbI ll3YQaeMOll CllCTeMbI
II onpeneJIHIGT ee CTp yKTypy. Dpe)K.ue Bcero, Bce 06'beKTbI 11 npor.LeCCbI,
IIMelOIIJ;IIe OTHoweHIIe K nOCTaBJIeHHOll U,eJIll, pa3611BalOT Ha ,lIBa KJIaC-
Cil _ co6CTBeHHo ll3yqaeMylO cllcTeMY II BHeIllHlOlO cpe.uy. Pa3JIlltIalOT
:IHMKHYTbIe II OTKpbITbIe CIICTeMbI. DPll llCCJIe.uoB3Hllll 3aMKHYTbIX CII-
("reM BJIIIHHlleM BHeWHeH cpenbI H3 IIX nOBeneHlle npeHeOperalOT.
:~aTeM BbIneJI51lOT OTneJIbHbIe COCTaBHbIe qaCTll CllCTeMbI - uee 9JIeM~HTbI,)
YCTaH3BJIIIBalOT B3allMoneHCTBlle Me)Kny HllMII II BHellIHeII cpenOll.
. CJIenyeT oTMeTIITb, qTO B nOCJIenHee BpeM.H Bce 60JIbllIee BHllMaHHe
II TeXHllKe npllBJIeKalOT 3aMKHYTble CllCTeMbI, KOTopbIe onllCbIBalOT 3a-
l<pbITbIe TeXHOJIOrllqeCKlle UlIKJIbI, HanpllMep TaK Ha3bIBaeMYlO «oe3-
oTxonHylO TeXHOJIOrHlO». TaKlle TeXHOJIOrlltIeCKlle npoueccbI nepcneK-
'I'HBHb!.He TOJIbKO C n03llU,llll 3KOHOMlIKlI, OHll TaK)Ke 06yCJIOBJIeHbI Tpe-
()OB-3HllHMlI 3KOJIOrIIII. B HaCTO.HIIJ;ee BpeM.H YTBep)Kn3eTC.H npIIHllIIn-

«'IeM MeHbwe OTXOnOB, TeM BbIwe ypoBeHb npOll3BonCTBa».
Tpemut1, Ba)KHeHllIIIH 9Tan CIICTeMHoro 3HaJIll3: 33KJIlOqaeTCH B CO-

CT3BJIeHIIIl MaTeM;!lTllqeCKOH MOneJIll lICCJIenyeMoll CllCTeMbI. BHaq3JIe
t1pOII3BOnHT nap3MeTpIl3aU,lllO ClICTeMbI, onllCbIB3lOT BbrneJIeHHbIe 9JIe-
MCHTbI CIICTeMbI II 3JIeMeHT3pHbIe B03.ueHCTBIIH Ha Hee C nOMOIIJ;blO 1'ex
Il.lIll llHbIX napaMeTpOB~ DPll 3TOM p33JIllqalOT napaMeTpbI, xapaKTepll-
:lYIOIIJ;IIeHenpepbIBHbIe II ,rtIlCKpeTHbIe, .ueTepMI1HIlpOB~HHbIe II BepmIT-
lI'OCTHbIe npOU,eCCbI. B 3aBIlCIlMOCTH or oc06eHHoCTeIl npoueCCOB IlC-

1I0JIb3YlOT TOT H.7Ill llHOIT MaTeMaTlIqeCKIlU a!1napaT.
AHaJIIlTllqeCKIle MeTonbI IlCnJ)J1.b3YlOT JIIIWb nJIH onllCaHll.H He6oJI!:)"

IIIIIX CllCTeM BCJIe.uCTBIle IlX rpOM03.uKOCTII IlJIIl HeB03MO)KHOCTll COCTa·
IIllTb II pellilITb CllCTeMbI ypaBHeHII.H. )J,JI5I onIlC3HIl5I 60JIbllIllX CllCTA,M,
lice qaIIJ;e IlCCJIenyeMblx B HaCT05Iur.ee BpeM.H, IICnOJIb3YfOT .ullCKpeTHbIe
lIapaMeTpbI, HanpIlMep nepeMeHHbIe, npIlHIlMalOIIJ;Ile UeJIOqIlCJIeHHbIe
:l1IaqeHIl5I. C IlX nOMOIIJ;blOMO)KHO H3yqHTb nponeCCbI II 06'beKTbI, KOTO-
pr,Ie xapaKTepIl3ylOT He TOJIbKO KaqeCTBeHHO, HO II KOJIlllJeCTBeHHO,
IICnOJIb3Y.H nJIH 3TOll U,eJIlI 6aJIJIbHylO cIlcTeMy. HanpHMep, TBepnOCTb

M;rrepIIa.7IOB OU,eHIlBalOT 6a.7IJIaMlI no WKaJIe Mooca, MOP030CTOIlKOCT~
(I('TOHOB- 6aJIJIaMIl no C. B. IIIecTonepoBy II np· MeTonbI onepaUIIIl
(' J~llCKpeTHbIMlI n3paMeTpaMH 1I3JIaralOTC.H B meopuu MIiOJ/Cecm8 II,
IIPCIK.ue Bcero, B ee Ba)KHellWIlX pa3.ueJIaX - aJlee6pe MIiOJ/Cecm8 u
1/11, 'e6pe 6blcKa3bl8aliuu (MameMamuliecKot1 /102uKe). 9Tll pa3neJIbI nOJIy-
'III.IIH 60JIblllOe pa3BIlTHe B nOCJIeBOeHHoe BpeM.H, OHII COCTaBJI.HlOT
1H'1I0By MaTeMaTlIqeCKOrO 06eCneqeHIl.H cOBPeMeHHbIx 9BM. u

HapHny C annapaToM a{!re6pbI MHO)KeCTB II aJIre6pbI BbICKa3bIBaHIlIl
IlJiII IICCJIenOBaHIlll CJIO)KHbIX CIlCTeM IIlIlpOKO IlCnOJIb3YlOT BepoHT-
III)('TIIble MeTo.ubI, nOCKOJIbKY B HHX npe06JIanalOT CTOXaCTIlqeCKIle npo-
1I.l'('CI>I.D09TOMY Hall60JIee qaCTO HCCJIenYlOT pa3BlITlle npoU,eccoB C He-
1i11'!'OPOHBep05ITHOCTblO IIJrIl Me onpeneJI.HIOT BepO.HTH_OCTbnp<:neKaHIIH'

IIIY'laeMbIX npoueCCOB.



ECJIII HCCJIeJJ;yIOTCH CJIO:iKHble CHCTeMbI, HMeHyeMble'XaX 0606meHHb;
AHHaMHtIeCKHe CHCTeMbI, X~paKTepH3yeMble 60JIbIIIHM KOJIIItIeCTBd
rrapaMeTpOB pa3JIIItIHOH rrpIIpOAbI, TO B ueJIHX yrrpOmeHHH MaTeMaTHtI
CKOro OrrIICaHIIH IIX paCtIJIeHHIOT Ha rrO)!,CHCTeMbI, BbIAeJIHIOT TIIrrOBbl
CIICTeMbI, rrpOH3BOAHT CTaHAapnI3aUIIlO CBH3eH AJIH pa3JIHtIHbIX ypOB
HE;HIIepapXIIII 0AHOTIIrrHbIX CIICTeM. B pe3YJIbTaTe TpeTberO 3Tarra Cfi
CTeMHOrO aHaJIII3a ¢OpMIIpyIOTCH 3aKOHtIeHHble MaTeMaTIItIeCKIIe MO
AeJIII CIICTeMbI" OrrIICaHHble Ha ¢OpMaJIbHOM,' HarrpIIMep aJIrOpIITMIItIe,
CKOM, H3bIKe.

B3lKHbIM OlTarrOM CIICTeMHoro 3HaJIII3a HBJIHeTCH ttemeepmblU. BOlT'
BpeMH3H3JII13IIPYlOT rrOJIytIeHHylO M3TeM3TIItIecKYlO MOAeJIb, H3XOAH
eeOlKCTpeMaJIbHble yCJIOBII51 B ueJI5fx orrTIIMII3aUIIH rrpoueccoB II yU:
paBJIe~IIH CIICTeMaMII II ¢OpMyJIHpyIOT BbIBOAbI.:

OIITIIMII3aUHH 33KJIlOqaeTCH B H3XO:iKAemili OIITIIMyMa paccMaTPHr
BaeMoH ¢YHKUHII (M3TeM3THtIeCKOH MoAeJIH IICCJIeAyeMoH cIIcTeMbI, npa'
uecca) H COOTBeTCTBeHHO OrrTHMaJIbHbIX yCJIOBIIH rroBeAeHIIH A3HHO,
CIICTeMbI IIJIH rrpoTeK3HHH A3HHoro npouecc3. OueHKy OIITIIMII33UII
npOII3BOAHT no K,pumepUlO onmUMU3a/{uu, npIIHIIMalOmeMy B OlTO
CJIytIae OlKCTpeMaJlbHble 3H3tIeHHH (MHHHMyM, MaKcHMyM, MHHHMaKC);
KOTopble MoryT Bblp3:iKaTb, H3rrpHMep, MaKCIIMaJIbHbIH C'beM rrpo,n:YKUIIQ
C eAIIHHUbI 06'beMa arrrrapaTa, MIIHIIMaJIbHYIO CTOHMOCTb rrpo,n:yKUHII
rrpH OrrpeAeJIeHlIOH npOH3BOAHTeJIbHOCTH H T. A. CJIO:iKHOCTb BbI60pa
HaAJIe:iKamero KpHTepIIH COcTOHT B TOM, tITO H3 rrpaKTHKe B 33,n:aqaX
OIITIIMH33UHII II yrrpaBJIeHH5I HMelOT AeJIO CO MHOrHMH KpIITepIIHMHl
KOTopble tIaCTO 6bIB3lOT rrpOTHBOpetIHBbIMII. M3TeM3THtIeCKH rrpaBIIJIb;
HaH rrocTaHOBKa 3aAaqH orrTHMH3aUHII rrpeArrOJIaraeT HaJIHtIIIe TOJIbK
o,n:Horo KpHTepHfI. HaII60JIee QaCTO BbI6HpalOT K3KOH-JIII60 OAIIH KpHTe
PIIH, a AJIHApyrHx yCTaHaBJIHBalOT rroporOBble rrpeAeJIbHo-,n:orrycTHMbI
3HatIeHHH. I1HorAa rrpHMeHHIOT CMeIll3HHble KpHTepIIII, rrpeACTaBJIHlOmH
C060H ¢YHKUIIIO OT rrepBIIQHbIX rrapaMeTpOB. H3 OCHOBaHIIH BbI6paH1,
Horo KpIITepHH orrTHMII3aUHH COCTaBJI51IOT 33BIICHMOCTb KpHTep HH orr,
THMII33UHII OT rrapaMeTpOB Mo,n:eJIII HCCJIeAyeMoro 06'beKTa (rrpouecca);

113BeCTHbI P33JIIItIHble MaTeMaTHtIeCKHe MeTo,n:bI OIITHMII3aUHH Hd
CJIe,n:yeMblx Mo,n:eJIeH. H3H60JIee p3cnpOCTp3HeHHble H3 HIIX ~ 3H3JIII
THIleCKIIe, rp3,n:IIeHTHble, M3TeM3TIIQeCKOe rrporp3MMIIpOBaHIIe, Bepo,
HTHOCTHO-CTaTHCTIItIeCKHe, 3 TaK:iKe aBTOM3THQeCKIIe MeTOAbI C C3MOf
HaCTpaHBalOmIIMHCH ~OAeJIHMII. . .j

OrrTHMH3aUIIH rrpoueCCOBIl CIICTeMbI aH3JIIITHQeCKHMH MeTOAaMH!
COCTOIlT B TOM, tITO He06xoAHMO orrpe,n:eJIIITb(MIIHHMaJIbHOe IIJIH M3K-
CHMaJIbHoe) 3H3lIeHHe HeKOTopOH ¢YHKUIIII cp (Xl' X2, ••• , Xn) B orrpe~
AeJIeHHOH 06JIaCTII S 3HatIeHIIH rrapaMeTpOB Xl' X2, ••• , Xn. OAHaKq
KJIaCCIIQeCKIIe aH3JIIITIItIeCKIIe MeTOAbI IICrrOJIb3YlOT pe,n:KO AJIH o IITIIMII"

3aUIIH CJIO:iKHbIX peaJIbHbIX rrpOueCCOB. CJIO~Hble OlKCTpeMaJIbHble rrpO...·..
ueCCbI 06bIQHO peillalOT ApyrIIMIl MeTOJ\3MII . .uJIH OlTon UeJIII tIaCTb rrpII
MeHHIOT MeTO)!, H3IlCKopenillero (rp3AIleHTHoro) crrYCK3 H no,n:'beMa.

CYTb MeTo,n:a rrOHCHHM Ha CJIe,n:YlOu~eM rrpHMepe: .uorrYCTI1M, tITO He{
06XO,n:HMO H3HTH 3KcTpeMyM ueJIeBOH ¢YHKLIIIH f (Xl' X2), orrHCbIBalO:-j
mefI HeKoTopylO rrOBepXHOCTb (pHC. 3.18). Hax02I<i.~eHHe OlKCTpeMYMClj
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A ( x) 113 OlTon TottKI:I
1I1l'IHHataT C JIlO60H TOQKII rrOJ3epXHOCTII ~rrXyO~~a02 ~OTopoe HBJIHeTCH
IIl1peJleJIHIOT HanpaBJIemle rro,n:'beMa IIJIH , ->-

TOM II 0603HatIaIOT g OTCIO)J,a
1I111100JIee KpyTbIM; ero Ha3bIBa~:rrpr~~~~~~IO rpa)J,IIeHTa K OrrTIIMyMy
)I(e HatIIIHaIOT )J,BII:iKeHIIe rro '

I' IllarOM cg, me c - rroCTOHHHaH BeJIHIIIIHa, 3aBIICHmaH OT TOtIHOCT~

B Pe3YJIbTaTe rrOJIylJaeM HOByIO TOtIKy Al(xn, X22),
1I:IMepeHIIH. . AO Tex rrop rrOKa
IWTOpOH CHOBa nOBTopHIOT orrIIca.l'IHyIO rrpoue,n:ypy ,

Ill' orrpe,n:eJIHIOT OlKcTpeMyM. a

H3
npaKTIIKe BCTpelJaIOTCH 3a,n:atIII OIITIIM 113aUII II , Kor)J,a rrpII H -

rt-. f II rpaHIItIHble ypaBHeI-lHH
KOiI{)J,eHIIII OlKcTpeMyMa ueJIeB3uH 't'YIIHK~IIe:aH 3a)J,atIII TaKoro KJIaCca,
\'\' 06JIaCTII S HBJIHIOTCH JIIIHeIIHbIM. .
11;llue Bcero rrpHMeHHIOT MeTo,n:bI JIIIHeHHoro rrporpaMMIIpOBaHIIH.

B CTpOIITeJIbCTBe rrOBce,n:HeBHO rrpII-
XO)J,IITCHpeIllaTb pa3JIIItIHble '3a)J,atIII pa- X2

Illt0HaJIbHOrO pacrrpe)J,eJIeHIIH pecyp-
('Oll - KaK HaIIJIylJIIIIIM 06pa30M IIC-
1I0JIb30BaTb pa60tIIIX, MaIllIIHbI, CTpOII-
'IWlbHble MaTepIIaJIbl II II3)J,eJIIIH, opra-
111130BaTb rrpoueCCbI, yrrpaBJIeHIIe IIMII,
IIIlK HaII60JIee paUIIOHaJIbHO pa3MeCTHTb
IIPOII3BO)J,CTBeHHble rrpe)J,rrpIIHTIIH II T. A·
110 BpeMH yrrpaBJIeHIIH XO)J,OM CTpOII-
'Il\/lbHoro rrpouecca B03HIIKaeT rroTpe6-
1I0CTb B OIITIIMaJIbHOM peilleHIIII C YlJe-
'l'OMII3MeHHIOmefIcH 06CTaHOBKII.

3a)J,alJa JIIIHellHoro rrporpaMMIIpOBa-
1111513aKJIIOlJaeTCH B HaXO:iK)J,eHIIII MaK-
('IIMyMa IIJIII MIIHIIMyMa KpIITepIIH orrTII-
MUJIbHOCTII B 3a)J,alJaX C JIIIHeBHbIMII ypaBHeHIIHMII. IJ,eJIeBa,H ¢YHKUI1H

n .

f ( X) - \'-' c·x,-+-min (max) (3.68).
IlLlpa:iKaeTCH B BII)J,e Xl> x2, ••• , n - i~1 £ £

o rpaHIIlJeHIIH 3a,n:aIOTCH B BII)J,e JII1HenHbI~ ~epaBeHCTB ail Xl +(:i69+)
+ ---b . x· X X :>-:: 0 t - 1 2, 0 0 • , m • ,I, .. 0 Gimxm,;;:/ i, 1, 2' .,'., n ~ , , X _ HeSaBI1CI1Mble

I'lle a,., bi, Ci-KoHCTaHTbI, Xl> x2' x3' "0' n
£J

lIepeMeHHble.
B HacTomuee BpeMH 3a)J,alJII JIIIHeBHOro rrporpaMMIIpoBaHII51 II3ytIeHbI

. 'Tpe6yIOTcH CpaBHI1TeJIbHO)\OCTaTOlJHO nOJIHO, npIIlJeM ,n:JIH I1X peIlleHHH '.
IIt'CJIO:iKHble BbllJIICJIeHIIH. Ha MHome 113 HIIX IIMeIOTCH CTaH,n:apTHble

IIporpaMMbl )J,JIH UII¢POBOH 3BM.
B pH,n:e CJIytIaeB BCTpelJarOTCH 3a)J,alJII HeJIIIHeHHOro nporpaMMllp~-

IllIllIIH, ueJIeBaH ¢YHKUII5I KOTOpbIX 3anllCbIBaeTC: xaK CY~Man JIllHeII-

u . ) - ~ c 'X ,+ ~ ~ d ..x.x
III,IX II H.eJIIIHeIIHbIX: f (Xl' x2' ••• , Xn - ,.l.J 1 J '-I '---I £] £ I

1=1 £- 1-

('I 70) Cpe)J,ll sa)J,atI HeJIIIHeHHoro rrporpaMMIIpOBaHIIH BCTpelJaIOTCH
II;I;me' B KOTOpbIX OrpaHIIlJeHII51 He I1MeIOT )J,IICKpeTHbIX rrepeMeHH~IX.
11 lIII~ ¢YHKUI1I1 f (Xl> X2, 0'" Xn) HenpepbIBHble II Bblpa:iKaIOTCH

PilC. 3.18. CxeMa ,ll.BiliKeHlili
K OIITHMyMy no rpa,ll.UeHTy (KPY-
Toe BOCXOiK.lleHlie)



qaCTHbIMH IIPOII3BO,lJ,HbIMH.3TII 8a)l,aqH HHOr,lJ,a Ha3bIBaIOT KJIaCCWI
CKIIMII 3a,lJ,aqaMII OIITIIMII3auHH, IIOCKOJIbKY peWaIOTC5I KJIaCCHIJeCKH
MeTO,lJ,aMHHa OCHOBe ,lJ,H¢cj:JepeHUHaJIbHOrOHCIJHCJIelfIII5I. '

Pa3JIHIJaIOT TaKJKe ,lJ,pyroH BapHaHT 3a,lJ,aqHeJIHHeHHoro nporpaMM
pOBaHHH. 31'0 3a,lJ,aqHueJIOqIICJIeHHoro JIHHeHHoro nporpaMMHpoBaHfI"
B 9TOM CJIyqae B KaqeCTBe OrpaHHqeHHH BbICTaBJIHIOToco60e Tpe60B
HHe 0 ueJIOCTHOCTHrrepeMeHHbIx 3HaqeHHH. 3a,lJ,aqa ¢OPMYJIIIpyeTC,
~ n

cJIe,lJ,YIOmHM 06pa30M: f (Xl' X2, ••• , Xn) = ,'f.'aijxj, i = I, 2,
/=1... , n (3.71), Xi~O; i= 1,2, "', n--ueJIbIe qHCJIa.

PeweHHe 60JIbWOrO KOJIHqeCTBa npOH3BO,lJ,CTBeHHbIX3a,lJ,aq
,ll,aMH JIHHeHHoro II HeJIHHeHHoro rrporpaMMHpOBaHH5I 06eCrreqIIBa
B CTpOHTeJIbCTBe60JIbWOH 9KOHOMHqeCKHH9¢¢eKT, B qaCTHocTII CH
JKeHHe CMeTHOH CTOHMOCTH B pe3YJIbTaTe onTIIMH3aUHll npoueccq
COCTaBJIHel 3-7 % . '

HeKOTopbIe npaKTIIqeCKlle npOl~eCCbI B CTpOHTeJIbHOM npOH3BO'
CTBe HenpepbIBHO H3MeH5IIOTC5I,oc06eHHO Te, qTO CB5I3aHbI C ynpaBJI
HHeM npOH3BO,lJ,CTBOM.B CB5I3ll C H3MeHeHHeM yCJIOBIIH )J.OCTaBKII MaT,
pHaJIOB, HaJIIIqHeM CTpOHTeJIbHbIX H ,lJ,OpOJKHbIXMaWHH, H3MeHeHIIe
MeTeOpOJIOfHqeCKIIX II rpyHToBbIX YCJIOBIIH, HaJIIIqHeM 6pHra,lJ, pa3Hb~
CneUIIaJIbHOCTeH npaKTHIJeCKII eJKe,lJ,HeBIiQH8 npOH3BO,lJ,CTBenpHXO,lJ,IITd,
paCCMaTpHBaTb HOBbIe CIITyaUI-IH. T8KHM 06p830M, CTpOHTeJIbHbIH rrp'
uecc HBJI5IeTC5I,lJ,IIH8MHIJeCKHM.

PeWeHHep5I,lJ,a np8KTHIJeCKiIX 3a,lJ,aIJB CTpOHTeJIbCTBe C YIJeTO:
pa3JIIIIJHbIX CHTyaUIIOHHbIX H3MeHeImH, oc06eHHO B ynpaBJIeHHII npo
ueCCOM, MOJKHOocymecTBIITb C rrOMOIUbIOMeTO,lJ,a,n:IIH8MIIIJeCKOro np'
rpaMMHpOBaHII5I .

,UHHaMIIIJeCKOe nporpaMMIIpOBaHIIe (<<,n:HH8MIIIJeCKOenJIaHIIpOB<j.
HHe») npe,lJ,CTaBJI5IeTC060H MaTeMaTIIqeCKIIH MeTo,lJ,OIITHMII3aUIIH peWE1
HIIH, CrreUHaJIbHO rrpHCIIOC06JIeHHbIH K MHorowarOBbIM (HJIH MHorq
9TanHbIM) onepauIIHM. ITpe,lJ,nOJIOJKHM,qTO HCCJIe,n:yeMa5I onepaUw
npe,lJ,CTaBJIHeTC060H npouecc, pa3BIIBaIOIUHiIc5I BO BpeMeHH II pacna,
,ll,aIOIUHHC5IHa P5I,n:«WarOB» llJIH «9TanOB». HeKOTopbIe onepaUHH pa'
IJJIeH5IIOTCHHa warH eCTecTBeHHO: HanpHMep, npH rrJIaHHpOBaHHH XO
3oHHCTBeHHOH,n:e5ITeJIbHOCTHrpyrrnbI npe,n:npH5ITllH eCTeCTBeHHbIM w'
rOM 5IBJI5IeTC}IX035IHCTBeHHbIH ro,n:. B ,n:pymx orrepaUH5IX pa3,n:eJIeHH
Ha wam rrpIIxo,n:IITCH BBO,n:HTb HCKyccTBeHHo; HaIIpHMep, rrpoueC
TenJIOBJIaJKHOCTHOH 06pa60TKH JKeJIe306eToHHbIX H3,lJ,eJIHH MOJK1I'
yCJIOBHO pa36HTb Ha 9TarrbI (rrO,lJ,beMTeMnepaTypbI, H30TepMHIJeCKa'
BbI,n:ep.lKKa, OCTbIBaHHe), KaJK,lJ,bIHH3 KOTOpbIX 3aHHMaeT KaKOH-To Bpe'"
MeHHoH OTpe30K. ChOT rrpouecc 5IBJIBeTC5IynpaBJI5IeMbIM, T. e.Ha KaM
,lJ,OMware npHHHMaeTC5I KaKoe-TO peweHHe, 01' KOToporo 3aBHCHT ycne,
,n:aHHoro war8 H onepaUHH BUeJIOM.;:

B OCHOBy 3a,n:aIJ ,n:HHaMHIJeCKOro rrporpaMMHpOBaHII5I nOJIOJKem!
npIIHUHnbI OIITllMaJIbHOcTH. OIITHMaJIbHOe ynpaBJIeHHe rrpouecco"
onpe,n:eJI5IeTC5I3a,n:aHHOH ueJIbIO H COCTaBJIeHHeM cIIcTeMbI B paccMa.i
TpHBaeMbIH nepHO,lJ,BpeMeHH, He3aBHcHMO 01' H3MeHHBWHXC5I yCJIOBHH
KOTopbIe npHBeJIH CIlCTeMY B ,lJ,aHHoeCOCT05IHHe.
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UeJIeBa5I ¢YflKUII5I BbIpaJKaeTCH CyMMOH

N-I

w = 'f. f 0 [X (k), u (k)] = max (min),
kO

J')(C N - 06mee qHCJIO HHTepB8JIOB (warOB); u(k) - yrrpaBJI5IIOmHe
1l03,lJ,eHCTBHH;x(k) '- 3HaIJeHHe KOOp,lJ,HHaTbIB ,lJ,HCKpeTHbIe MOMeHTbI

IIpeMeHHt. ..'
ITPH OlITIIMaJIbHOM yrrpaBJIeHHH ¢YHKUHOHaJI (3.72) ,lJ,OJIJKeH6bITb

MIIHHMII3IIpOBaH IIJIII MaxcIIMII3IIpoBaH. OIITIIMaJIbHbIH npouecc .cT~HeT
ll:lBeCTeH, eCJIII 6y,lJ,yT HaH,n:eHbI3HaIJeHIIH ynpaBJI5IIOIUerO B03,n:eIICTBIIH
II U' UN 1 BO Bce ,lJ,HCKpeTHbIeMOMeHTbI BpeMeHH k = 0, 1, ... ,Il' 1> ••• , -

.. " N - 1, IIMeIOI~IIe onpell.eJIeHHbIe OrpaHII'i:eIlIIH II MIIHIIMH3IIPYIO-
lI~lle (MaKcIIMII3IIpyIOmIIe) CyMMy (3.72).

T..ITo5bI pewIITb 3a,lJ,aqy ,n:IIHaMHIJeCKOrOnporp.aMMHpOBaHII.H, 7 He-
06XO,lJ,IIMOOTbICKaTb MIIHllMyM (MaKcHMyM) CJIOJKHOIIlI.HCKpeTHOH¢J HK-
rum 60JIbWOrO KOJIIIqeCTBa nepeMeHHbIx. MeTO,lJ,,n:HHaMIIqeCKOrO~~PO-
l'paMMIIpOBaHIIH CBO,n:IIT9TY 3a,lJ,aqy K rrpocTOH - MHHIIMII3IIPYIOTCH
IIpocTbIe ¢YHKUIIII B 06paTHOM rrOpHlI.Ke - 01' KOHua K HaqaJIY rrpo-

nccca. • ' •
!LJI5I OIITIIMII3aUIIII rrpoueccoB MeTO,lJ,aMHJIIIHeIIHOro, HeJIIIHeHHO~O

IlJIll ,lJ,HHaMIIIJeCKOrOrrporpaMMIIpoBaHHH HeT <:TaH,lJ,apTHbIXpeweHHH.
B KaJK,lJ,OMKOHKpeTHoM cJIyIJae rrpHMeHHIOT CBOHrro~xo,lJ, (MeTO,lJ,)K pe-
IIICHHIO3a,lJ,aqH. Oc06eHHO TPY,lJ,HbI3a,n:aqH HeJIHHeHHOro H ,lJ,IIHaMHqe-
('1<01'0rrpOrpaM\VmpOBaHHH.

CJIe,lJ,yeTHMeTb B BHll.Y, qTO rrpH peweHHH 3a,lJ,aq OIITHMH3aUHH CTpO-
II'1'CJIbHOrOrrpOH3BO,lJ,CTBaMoryT B03HHKHYTb CJIyqaH, Kor,lJ,aBCJIe,lJ,CTB~e
II11THMH3aUHII,KaKOrO-JIH60 rrpouecca MOJKeT yXy,n:WIITbCH ,n:pyrOH.
IIo3TOMY Heo6xo,lJ,IIMO C06JIIO,lJ,aTbKOMrrJIeKCHOCTbpeWeHII5I C yqeTOM
IH'CXoc06eHHOCTeH rrpOl~ecca II CMeJKHbIXero ¢aKTopOB. PaCCMaTpIIBaH
:1I1)(aIJyrro 9.TarraM, He06xo,lJ,IIMO aHaJIII3IIpOBaTb B ueJIOM 06CTaHoBKy,
1«()'!'opa5I CKJIa,lJ,bIBaeTCHB pe3YJIbTaTe OlITIIMII3aUIIII IICCJIe,n:yeMoro
IIpouecca,

O,lJ,HIIM H3 Bep05ITHOCTHO-CTaTHCTIIqeCKIIX,MeTO,lJ,OBOIITIIMII3aUIIII
IIpOl~eCCOB,rrpIIMeH5IeMbIX B rrOCJIe,n:HeeBpeMH B CTpOIITeJIbCTBe, HBJIH-
IO'l'CHMeTO,lJ,bIOCHOBaHHbleHa meopuu MaCC080eo 06CIlY:JICU8a1iUfl (TMO).
'I'MO H~eeT ~eJIbIO OTbICKaTb OlITIIMaJIbHbIe yCJIOBHH, T. e. 06eCrreQHTb
'1IIlllleKTHBHOCTbpa60TbI CIICTeMbI «Tpe60BaHIIe - 06CJIyJKIIBaHHe».

ITO,lJ, 06CJIyJKHBaHIIeM rrOHIIMaIOT y,n:OBJIeTBOpeHIIe B rroTpe6HOCTl1
1IIIIWH-JIH60 3aHBKH. HarrpIIMep, rrorpY3Ka IUe6H5I B Kapbepe B aBTO-
MOOllJIH-ca.MOCBaJIhI.B 9TOH CIICTeMe B KaIJeCTBe Tpe60BaHIIH BbICTy-
llilPT rro,lJ,aqarro,lJ,rrorpY3KY aBTOM06HJIeH B Kapbep rro 3aHBKaM, B Ka-
'1l'('TI3e06CJIyJKIIBaHIIH - rrorpY3Ka IUe6HH Cpe,lJ,CTBaMIIrrorpY3KII (9KC-,
Ii IIII<JTOpbI,aBTorrorpY3qIIKII, TpaHcnopTepbI II ,n:p;). '

TaKHM 06pa30M, B TMO CIICTeMa COCTOIITII3 QIICJIa (rrOTOKa) Tpe60-
1l1l111IH,06CJIyJKIIB8IOIUero rrpH60pa (anrrapaTa) H BbIXO,lJ,HIUero rrOTOKa.

B 3aBIICHMOCTII 01' yCJIOBIIH ¢yHKUIIoHIIpOBaHIIH CIICTeMbI QHCJIO
'l'pCOOBaHIIH C03,lJ,aeTo~epe,lJ,b Ha OOCJIy.lKIIBaHIIe. TaI{, rrpII H36bITKe

89



aBTOMOOHJIeU HeH30eJKHO B03HHKalOT npOCTOH Ha norpysKy nep
3KCKaBaTOpOM.

OCHOBHhIMH XapaKTepHCTHKaMH TMO HBJIHIOTCH:
HHTeHCHBHOCTh rrocTyrrJIeHH51 TpeOOBaHHH HJIH SaHBOK Ha OOCJIyJK

BaHHe, Iv; HHTeHCHBHOCTh OOCJIyJKHBaHHH (rrporrycKHaH CrrOCOOHOC
rrpHOOpa OOCJIyJKHBaHHH), ft; K03ep¢HUHeHT HCrrOJIb30BaHHH CHCTeM

f" .
1jJ= "it; BpeMH OJKII,n:aHHH B Oqepe,n:H ,n:0 OOCJIyJKIIBaHHH, to; 1I,JI;

reJIbHOCTb OOCJIyJKHBaHIIH, t1; BpeMH OOCJIyJKHBaHH5I B CHCTeMe t.'
qHCJ!O TpeooBaHHI'l B Oqepe.uH, n; MaTeMaTHqeCKOe OJKII.uaHHe ~HC9:
rpeOOBaHHU B CHCTeMe nc•

3TH XapaKTepHCTIIKH HMelOT CJIe,n:ylOmHe COorHOlIleHHH:

l1H,n:eKC «-» 03HatIaeT, tITO rrpIIHHMalOTCH Cpe,n:HHe 3HatIeHHH;
tv too, n, KaK rrpaBIIJIO, rrpIIIUIMalOr CJIyqaHHbIe 3HaQeHHH.
Bcero paCrrpel\eJIeHIIe BpeMeHH OOCJIyJKHBaHHH rro ,n:JIHTeJIbHOCTII BbIp
JKaeTC5I rrOKa3aTeJIbHbIM 3aKOHOM. :

B T1\10 cp < I, T. e. IIHTeHCIIBHOCTb OOCJIyJKHBaHHH BhIlIle lIHTe(
ClIBHOCTlI TpeOOBam1H. TeM He MeHee B03HHKaer Oqepe,n:b Ha OOCJIYJK:i

BaHHe, rrOCKOJIbKY toG no pH,n:y rrplIqHH BeJIlIqIIHa rrepeMeHHaH, a II'
repBaJI MeJK:,n:y OOCJIyJKIIB3HIIeM HepHrMIIqeH. B pesyJIbTaTe, HeCMorp(
Ha TO qro ~L > 'A, B03HIIK31OT Oqepe,n:If. ::

3a,n:aQeH T1\10 B KOHe'HIOM cqere HBJIHeTCH yCTaHOBJIeH¥le HaIIOOJIe
.uocroBepHbIx 3aBHcIIMocreu MeJK:,n:y HHTeHCHBHOCTblO rrOTOKa TpeooB
HIIH II rrpoII3Bo,n:IITeJIbHOCTblO (rrporrycKHoH crrocooHoCTblO) rrplIoop
IIX KOJIlIqeCTBOM II 3¢<jJeKTHBHoCTblO OOCJIYJKlIB3HlIH CIICTeMhI. :
'" OOKa3aTeJIHMII 3¢¢eKTIIBHoCTlI ¢YHKUIIofIIIpOBaUlI5l CIICTeMbI Mor~
OhITb to, tv too, npIIBelleHH351 CTOIIMOCTb lI,n:p.'

TeopIIH MaCCOBoro OOCJIyJKHB3HIIH oa3IIpyeTcH Ha' aH3JIII3e cJIyqa
HbIX rrpoueccoB. OpII peweHIIII Tex IIJIII IIHbIX npaKTIIqeCKIIX S3,n:a
B K3JK:.uOM CJIyq3e npIIHIIM3IOTC51,HH,n:llBII,n:yaJIbHbIe peweHIIH.

B KaqeCTBe npIIMep3 paccMoTprt~ CJIyqaH OOCJIYJKIIB3HlI51 aC¢3JIbT:
oeToHHoro CMeCIITeJIH H3 AB3 aBTOMoOIIJI51MII-C3MOCBaJI3MII. HMeeTc
CIICTeMa «CMeCIITeJIb - 3BTocaMOCB3JIbI}). OpII OObIqHOM paCqeTe nQ

t·
TpeoHoe KOJIIIqeCTBO .3BToMOOIIJIeH paBHO Na = r ' r,n:e t1 - rrOJIHO.

2 :;
BpeM5I o,n:Horo UIIKJIa paOOTbI aBTocaMOCBaJIa; t2 - BpeM51 rrorpY3K
caMOCBaJIa..

3TO BhlpaJK:eHHe crrpaBe,n:mmo TOJIbKO rrpH CTporOM COOJIlO,n:eHd'
rpa¢IIKa paOOTbI, UHKJIHTIHOCTH rro,n:aqII aBTOMOOIIJI5I, BhICOKOH HaL\e "
HOCTII paOOuTbI CMeCIITeJI51 II caMOCBaJIOB. OL\HaKO Ha rrpaKTHKe T3Kd
CIIHXpOHHOII paOOTbI He HaOJIIO,n:aeTC51. BpeMH t1 UIIKJIa 3BTOC3MOCB3.!i,
Heo,n:IIHaKOBoe II H3MeHHeTCH Ha 100-200 % B MeHblIlYIO II OOJIbWY'
CTOpOHy OT cpe,n:Hero 3HaqeI:IHH. BpeMH rrorpY3KH TaKJK:e He o,n:HHaKOB}
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TaKHM oopa30M, paCCM3rpIIBaeM351 cIIcteMa He HBJI5leTC5I KOHBeuep'
Iloj". OI-Ia (pyHKUIIoHIIpyeT l{aK CIICTeM3 MaCCOOOCJIyJKHBaHII51, rro-
I'IWJIbKY rrOTOK TpeOOBaiIIIH H OOCJIyJK:IIBaHlle 3Toro rrOTOKa oa3IIpyeTC51
11:1CJIyqaHHbIX B03L\eHCTBI1HX. CJIe,n:OBaTeJIbHO, aHaJIII3 CIICTeMbl MOJK:eT
(1i>ITb BbIITOJIHeH MeTo,n:aMII TeopIIII Bep05ITlmCTeH.

AHaJIII3 CIICTeMbI «CMeCHTeJIb-aBTOcaMOCBaJI» rrOKaSbIBaeT, qTO IIC-
1I0JIb30BaHIIe OObIqHbIX MeTo,n:OB paCqeTa aBTOMOOIIJIeH rrpIIBo,n:IIT K TOMy,
'11'0 CMeCIITeJIb IICrrOJIbSYIOT HerrOJIHOCTblO (MaKcllMyM ,n:o 75 %), a rrpo-
('TOIl rro,n: rrorpYSI<OH ).I.OCTIIrmOT 10 %.

C YBeJIIIqeHl1i~M rrpoueHTa IICrrOJIh30BaHH51 CMeCIlTeJIH B03paCTaeT
IIl)rpeOHOcTb B aBTOMOOIlJI51X. 003TOMY ,ll.JIH BbI60pa OnTIlMaJIbHOrO
('I)OTHOllleHIIH B CIlCTeMe «CMeCHTeJIb - aBTocaMOCBaJIbI» He06xo,n:IlMO
Ylll1TbIBaTb 3KOItOMIlqeCKHe ICpHTepIlII.

nJIH orrrIIMII33UHIl rrpoueCCOB IICnOJIbSyIOT MeTo,n:bI meopuu ucp,
liOTopaH paccMaTpIIBaeTpa3BHTIle npoueCCOB KaK CJIyqaHHble cIITya-
I\IIII. TeopIlH IIrp - 3TO MaTeMaTIIIIeCKaH TeopIIH KOH<jJJIHKTOB. KOH-
tlWIIKT 3aKJIlOqaeTC51 B TOM, qTO IlHTepeCbI ,n:BYX CTOpOH He COBna,n:aIOT
(oopboa IIHTepeCOB) IIJIIl CTOpOHbI rrpeCJIe,n:ylOT rrpOTIlBOrrOJIOJK:HhIe ueJIIl.
IlpIlMepOM KOH<jJJIIlKTHOH cIITyaIJ,IlII HBJIHIOTC51 CrrOpTlIBHbIe IIrpbI.
Hl'POK BbIOIIpaeT TaKyIO cOBoKyrrHocTb rrpaBIIJI nOBe,n:eHIlH (CTpaTerIlIO),
I<OTopaH ooecrrellIIBaeT eMy IKeJIaeMbIH pesyJIbTaT - 'BhIIIrpbIW. KaK
IIpaBIIJIO, TeOpH51 IIrp tpacCMaTpIlBaeT KOH<jJJIIIIUHhIe cIITyaUIIIl, rrpIl
liOTOPbIX rrpIlxo,n:HTCH npIlHIIM3TbpellleHH51 C qaCTHbIM IIJIIl rrOJIHbIM
()'['CyTcTBHeM ,n:aHHbIX 00 oOCTaHOBKe. n03TOMY MoryT ObITh II CJIyqaH-
1I),le XO,n:bI, 3<jJ<jJeKT KOTOpbIX MOJK:HO oueHIITb B cpe,n:HeM MaTeMaTIlqe-
('I<I1MOJK:II,n:aHHeM. Pe3YJIbTaT IIrpbI oueHIlBalOT KOJIIlqeCTBeHHbIMII rrOKa-
:IaTeJIHMII HJIII YCJIOBHbIMIl qnCJIaMIl: BbmrpbIIll + I, HIlqbH 0, npOII-
I'Jlbl1ll -I.

MeTOL\bI TeopIIIl IIrp rrpIlMeHHIOTC51 He TOJIbKO ,n:JI51 nCCJIe.uOBaHIIH
II 6yKBaJIbHOM rrOHHTHII KOH<jJJlIIKTHbIX CIITyaUHH, HOIl ,n:JIH pemeHIl51
:I:I)Wq, B KOTOphIX, HarrpIIMep, B KaLIeCTBe «rrpOTIlBHIIKa» BblcTyrraeT
IIpHpo,n:a. TaKIIe 3a,n:atrII B03HHK31OT rrplI CTpOHTeJIhCTBe pa3JIIIqHbIX
l'llOpyJK:elIIIii, OpraI-III3aUIIII paOOT, opraHIl3aUIlIl TpaHcrropTHbIX npo-
1~l'CCOBB CeJIbCKOM X03HHCTBe, MeTeOpOJIOrIII1 1I ,n:p.

C nOMOmbIO TeopllII IIrp MOJK:HOoueHIlBaTb HaIIOOJIee OJIarOnpIl51T-
JlhIe II HeOJIarOrrpIl51THble CIITyaUIIII II Ha OCHOBe rrOJIyLIeHHbIX ,n:aHHbIX
IIJ1lIHHTb OrrTHMaJIbHOe ,n:JIH ,n:aHHbIX yCJIOBIIH pellleHIle. B TeopIlIl Ilrp
1I:l}KIWe 3HaqeHIIe IIMeeT rrOHHTIIe CTpaTerHII, no,n: KOTOPOH rro,n:pasyMe-
11:1I0TnpaBIIJIa rrOBe,n:eHIIH KaJK:,n:OHCTOpOHbI B OTBeT Ha ,n:eHCTBIIe ,n:py-
I Ilii. Il,eJIb IIrpbI - ooeCneqeI-IIIe BhIIIrpbIllla.

LIame rrpIIMeHHKJT HaHOOJIee rrOJIHO paspaooTaHHylO TeopIIIO rrapHOll
IIJ'phI, Kor,n:a lICCJIe,n:yeTcH 3a,n:aqa C ,n:ByMH npOTIIBOnOJlOJK:HbIMII CTOpO-
II:IMII A II B. ECJIII ,n:orrycTIITb, qTO KaJK,n:a51 113 CTOpOH rrpII,n:ep2:KHBaeTCH
IIllTl1MaJIbHbIX CTpaTerIIH, TO OHII MoryT paCCqIITbIBaTb Ha paBHOBeCHbIH
l'!>l'}(HIIH BbIIIrpbIIll, Ha3bIBaeMbIH ueHOH IIrpbI 'Y. PelllIITb Ilfpy - 3Ha-
'IIII' HaHTII rrapy OITTIIMaJIbHbIX CTpaTerHH ,n:JIH A II B H ueHy IIrpbI.,
()II)'l'lHO pacLIeTbI Be,n:yT rro rrpIlHUIIrry «OCTOpOJK:HOCTIl», T. e. Haxo.u51T
'I';lJ(YIO cTpaTerI1lO, Kor,n:a CTopOHa A rrOJIyIIaeT HaIIJlytIlllIIH pe3YJlbTaT



npII HaIIxy,lJ,IlIIIX ,lJ,eHCTBI1HXCTOpOHbI B. dTOT rrpIIHI.I.IIn HBJIHeTCSI0
HOBHbIM B TeOp1111IIrp, OH 06eCneql1BaeT orrpe,lJ,eJIeHHbIH3anac B IIHlK
HepHbIX paCqeTax.

npUMep. CTpOHTe~hHoe ynpaB~eHHe n~aHHpyeT pa3pa6oTKy rpyHTa B.3HMH
nepHOl\. HMeeTCR l\Ba BapHaHTa pa3pa60TKH, T. e. l\Be CTpaTerHH: Al _ B Mep
~OM COCTORHHHMOl1J,HhIMH3eM~epoHHhIMH MalllHHaMH; A2 - MeHee MOl1J,HhIMl
MalllHHaMlf, B H~npOMep3111eMCOCTORHHH,HcnO~h3YR CHer KaK yn~OTHHTe~
OrpaHHqlfBalOl1J,HHnpOMep3aHHe rpyHTa Ha 3apaHee YCTaHOB~eHHYIOl\onycTHMy
r~y6HHY· B KaqeCTBenpOTHBHHKa BhICTynaeT npHpOl\a. aHa HMeeTI;BOIOCTpan
rHIO: B2 - MOP03hI HacTynalOT noc~e BhmaJ\aHHR CHera (rpyHT npOMep3aeT H"
He60~hlllYIO r~y6HHY): B1 - CH~hHhIe MOP03hI HaCTynalOT l\0 Bhmal\aHHR CHer

(rpyHT cpa3Y :>KenpOMep3aeT H
60~hlllYIO r~y6HHY). B STOH H
pe neHOH 6YJ\eT SKOHOMHqeCKH
sepepeKT.

Ha OCHOBeaHa~H3a K~HMa
THqeCKHX YC~OBHH, OnhlTa pa60
ThI CTpoHTe~hHoH opraHH3an,
3a npOlllJIhIe rOl\hI H ee B03MO:m:
HocTeH COCTaBJIeHa MaTpHIJ.,
(Ta6JI. 3.4) IJ,HepphI B MaTpHU
03HaqalOT Yl\op0:>KaHHe 3eM~sr'
HhIX pa60T B nponeHTax np
BhIllOJIHeHHHHX B 3HMHee BpeM
AHaJIH3 MaTpHUhI nOKa3hIBaet
qTO HaH60~ee HaJ\e:>KHOHH slj:j
epeKTHBHOH CTpaTerHeH CTpO
Te~hHOH opraHH3anH!I RBJIReTc'
npHMeHeHHe MOl1J,HhIX3eMJIepo·

H,bIX MalllHH, B STOM CJIyqae y):\op0:>KaHHe COCTaBJIHeT7-8 %, qTO B 1,5 pa3
MeHhllle CJIyqaH aZI (I2 %). BMecTe C TeM 3aMaHqHBO 06eCneqHTh H MHHHMaJIhH,
B03MO:>KHOey):\opO:>KaHHepa60T Ha 4 %, 'lTO cooTBeTcTByeT yCJIOBHIOa22 (c~a6hl
MOP03hI H MalllHHhI He60JIblllOH MOl1J,HOCTH),KOJItIqeCTBeHHhIH aHaJIH3 STOHMa
punhI nOKa3aJI, 'lTO npH 6JIarOnpIHITHhIX norO):\HhIX YCJIOBHlIXBepOliTHOCTh Ha
MeHhlllero YJ\op0:>KaHHlI pa60T Ha 4 % paBHa 55 %, a npH He6JIaronpHli
HhIX YC~OBHlIX - He npeBbIIllaeT 12 %. flOSTOMy OnTHMaJIhHOH lIBJIlieTCli Ta
Kall CTpaTerHlI, KOrl\a npoH3Bo):\lIT pa60ThI B Mep3JIOM rpyHTe (6e3 yTenJI •.
HHlI CHerOM), qeMC03l\aIOTHe06xoJ\HMhIe pe3epBbI ):\JIR ycneIllHoro BhmOJIHeHH:,
pa60T B ~106hIX K~HMaTHqeCKUX YC~OBHlIX.

. CTpaTerH>l

CTpaTerH>l A

I I MHHHMYMbl8, 82 CTpOK

Al all =-7 a12 =-8 -8

A2 a2I=-12 a22 =-4 -12

MaKcHMyMbI

J

CTOJI6HKOB C-.7 -4

B np0ll,eCCe npOBe,lJ,eHIIH CIICTeMHoro aHaJIII3a HapH,lJ,y C onp
,lJ,eJIeHIIeM 3KCTpeMaJIbHbIX yCJIOBIIH IICCJIe,lJ,yeMblx MO,lJ,eJIeH06'beKTCl
I1CCJIe,lJ,OBaHIIHBbI5IBJIHIOT )J,pyrl1e 3aKOHOMepHoCTII B IIX nOBe)J,eHII
qTO 06yCJfOBJIIIBaeTCH ll,eJIHMII IICCJIe)J,oBaHIIH. IToCJIe OKOHqaHIIH 3TCl
pa60TbI ¢OPMYJIIIPYIOT BbIBO,lJ,bIII npIIHIIMaIOT peilieHIIH 06 IICnOJIb3q
BaHIIII. nOJIyqeHHbIX pe3YJIbTaTOB B )J,aJIbHeHIlIIIx HCCJIe,lJ,OBaHIIHXII
)J,eHTeJIbHOCTIIJIIO)J,eH.·BbIIlIe 6bIJIII II3JIOlKeHbI OCHOBHble MaTeMaTIIq
CKHe MeTO)J,bIIICCJIe)J,OBaHH51.ECTecTBeHHo; qTO 3¢¢eKTHBHO MoryT 6bI'I'.
HCrrOJIb30BaHbI H )J,pyrHe ME'TD)J,hI.B KalK)J,OMKOHKpeTHoM cJIyqae qHT~
TeJIb 60JIee rJIy60Ko MOlKeT 03HaKOMHTbCH CHHMIJ. B Cnell,HaJIbHO"
JIHTepaType.

METO.qbl 3KCnEPHMEHTAnbHbiX
HCCnE.qOBAHHA

II
§ 1. MeToAonorHSI 3KcnepHMeHTa

HaH60JIee BalKHOH COCTaBHOH'IaCTbIO HayqHbIX
1Il'('JIe)J,oBaHIIH5lBJIHIOTCH3KcrrepHMeHTbI. _

3KcnepHMeHTaJIbHOe HCCJIe)J,OBaHHe- O)J,HHH3 OCHOBHbIXcrroc060B
IIIlJlyqHTb HOBbIe HayqHble 3HaHHH. B ero OCHOBeJIelKl1T 3KcrrepHMeHT,
IIpc)J,CTaBJI!lIOII.J.HHC060H HayqHO nOCTaBJIeHHbIH OnbIT HJIH Ha6JIIO)J,eHHe
""JleHHH B TOqHoyql1TbIBaeMblx yCJIOBHHX, n03BOJIHlOII.J.HXCJIe)J,l1Tb3a
"1'0 XO)J,OM,ynp3BJIHTb HM, Bocc03)J,aB3Tbero KalK)J,blH pa3 npH nOBTO-
P('IIHH 3THX yCJIOBHH. aT 06blqHOrO, 06bI)J,eHHoro fl3CCHBHoro H36JIIO-
111'1111513KcnepHMeHT OTJIHqaeTCH arnHBHbIM B03)J,eHCTBHeMHCCJIe)J,OBa-
'II'MI Ha H3yqaeMOe HBJIeHHe.

OCHOBHaH ll,eJIb 3KcrrepHMeHTa - npOBepK3 TeOpeTHqeCKl1X nOJIO-
IIWIIHH (rrO)J,TBeplK,Z(eHHepa60qeH rrmOTe3bl), 3 TaK)Ke 60JIee IlIHpoKoe
II I'JIy60Koe H3yqeHHe TeMbI HayQHOrO HCCJIe)J,oB~HHH..2>KcrrepHMeHT
j(1),/[}KeH6bITb rrpOBe)J,eHno B03MOlKHOCTHB Kp3HaHIlIHH CpOK C MHHH-
MIIJlbHOH 3aTpaToH MaTepHaJIbHblX H )J,eHelKHblX cpe)J,cTB npH C3MOM
11I,ICOKOMKaQeCTBe rrOJIyqeHHblX pe3YJIbTaToB.

Pa3JIHQaIOT 3KcnepHMeHTbI eCTeCTBeHHble H l1CKyccTBeHHble,!!cme-
fIIlllCHHbte 3KcrrepHMeHTbI x3paKTepHbI )J,JIHCOll,HaJIbHbIX HBJIeHlIH (co-
IIllaJIbHbIH 3KcnepHMeHT) B o6cTaHoBKe, HarrpHMep, npoH3Bo)J,cTBa,
1'1I,l'l'aH T. n.HcKyccmeeHflbtU 3KcnepHMeHT llIHpOKO npHMeHHeTC51 BO
MIIOrHXOTP3CJI51XH B nepBYIO OQepe)J,bB TeXHHQeCKHX HaYK.ax. B 3TOM
"JIYlJae H3YQaIOT HBJIeHHe, H30JIHpOBaHHoe ,lJ,0 Tpe6yeMoH c:rerreHH,
III'OObI Oll,eHHTb ero BKOJIHQeCTBeHHOM H K3QeCTBeHHOMOTHoweHHHX.
I I1HOr,lJ,3 B03HHKaeT He06xo)J,HMOCTb npoBecTH n 0 H C K 0 B bl e
t41<t'lIepHMeHT3JIbHble HCCJIe)J,oBaHH51.OHH Heo6xo)J,HMbl B TOM CJIyQae,
1'1"111133TpY)J,HHTeJIbHOKJIaCClI¢Hll,HPOB3Tb Bce ¢aKTopbI, BJIHHIOII.J.HeHa
IIIY'I3eMoe 5lBJIeHHe BCJIe)J,CTBI1eOTCyTCTBI151)J,OCTaTOQHbIXnpe)J,BapH-
n,jlIoHbIX )J,aHHbIX. Ha OCHOBe npe)J,BapHTeJIbHOrO 3KcnepHMeHT3 CTpO-
11'1'<'11nporpaMMa I1CCJIe)J,OBaHHHB nOJIHOM 06'beMe ..

::)KcnepHMeHTaJIbHble HCCJIe)J,oB3HI1H )J,eJI51TCHHa JIa60paTopHble
II "POH3Bo)J,cTBeHHble. ' .

Jla6opamOpflbte OrrbITbI npoBo)J,HT C npHMel-leHHeM THrrOBbIX npH60-
(HIll, Cnell,HaJIbHbIX MO)J,eJIHpyIOII.J.HXyCT3HOBOK, cTeH)J,oB,060PY)J,OB3HH51
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11t. ,lJ,.9TH HCCJIe,lJ,OBaHH>1.n03BOJIHlO'f HaIIOoJIee noJIHo II ,lJ,OOpOK
CTBeHHO, C Tpe6yeMoH nOBTOpHOCTblOII3yLJHTb BJIIIHHIIe O,lJ,HIIXxapa
pliCTliK npH BapbupoBaHlIH ,lJ,pyrHx. JIaoopaTopHble OnbITbI npli ,lJ,d
TOLJHOnOJIHOM H3yLJHOM OoocHoBaHIIII 9KcnepHMeHTa (MaTeMaTIILJe
n.rlaHlipoBaHIIe) n03BO.lIHlOT nOJIyLJHTbXOpowylO HayLJHylO IIHepopMa
C MHHIIMaJIbHbIMH 3aTpaTaMli. O,lJ,HaKOTaKlie 9KcnepIIMeHTbI He BC.:
nOJIHOCTblO MO,lJ,eJIHpylOT peaJIbHbIH XO,lJ,H3yLJaeMoro npouecca,'
3TOMy B03HHKaeT nOTpe6HOCTb B npOBe,lJ,eHIIII npOIl3BO,lJ,CTBeH
9KcnepHMeHTa.

J1pOU3eOdCmeerl1-lbte 9KcnepHMeHTaJIbHble IlCCJIe,lJ,OBaHII£ HM,
ueJIblO II3yLJIITb npouecc B peaJIbHbIX YCJIOBIl5IXCyLJeTOMB03,lJ,eHC'f
pa3.rmLJHbIX CJIyLJaHHbIX epaKTopOB npOH3BO,lJ,CTBeI-!HOHcpe,lJ,bI. Ta>
3KcnepHMeHTbI npOBO,lJ,5ITHa CTP05lIUIlXC5I 06beKTax, 3aBO,lJ,aX,9Kcn .
TlipyeMblx ,lJ,oporax, 3,lJ,aHlIHX Il coopY2KeHI15IX. BCJIe)\CTBHe, KaK ,
BIIJIO, rpOM03,lJ,KOCTII OnbITa Tpe6yeTC5I OCOOOTLUaTeJIbHOe npo,lJ,y
BaHlIe H nJIaHlIpOBaHlle 3KcnepIlMeHTa. Ba2KHYlO POJIb lIrpaeT 000
BaHIle MIlHHMaJIbHOrO nOTpe6I-IOrO KOJIHLJeCTBaII3MepeHHH. K np
BO,lJ,CTBeHHbIMIICCJIe,lJ,OBaHHHMOTHOCHT TaK2Ke CneUIIaJIbHble nOJIe
9KCne,lJ,IIUIIII no OOCJIe,lJ,OBaHillO9KCnJIyaTlipyeMblx OObeKTOB. Ha,
Mep, ,lJ,JI5I II3YLJeHII5I npoueCCOB ,lJ,eepopMaUHHII pa3pyweHIIH KOHCT
UIIH ,lJ,opor C03,lJ,alOTCneUHaJIbHble 9KCne,lJ,IIUIIII, KOTopble OOCJIeJ(
KOHCTpyKUHH B oceHHIIe II BeceHHHe nepIIO,lJ,bI nOBblweHHoro YBJIa;
BH5I. JI.JI5I H3yLJeHHH CJIy2K6bI MOCTOB C03,lJ,alOTCneUHaJIbHble MO;
IICnbITaTeJIbHble 9Kcne,lJ,IIUIIH, KOTopble Ha OCHOBe CTaTIILJeCKHXH ,lJ,)
MIILJeCI<IIX HarpY2KeHIII1 IICCJIe,lJ,YlOTHanpH2KeHHO-,lJ,eepopMIIpyeMoe i
CT05IHHe 9JIeMeHTOB MOCTOB. .

O,lJ,HOH H3 pa3HOBII,lJ,HOCTeH npOH3BO,lJ,CTBeHHbIX 9KcnepliMeH:
HBJIHeTCH COOHpaHHe M3TepIIaJIOB B opraHII3aUIIHX, KOTopble HaKan:
BalOT no CTaH,lJ,apTHbIM epopMaM Te I1JIl:l HHble ,lJ,aHHble. U,eHHOCTb 9;
MaTepH3JIOB 3aKJIlOiJaeTcH B TOM, LJTOOHII CliCTeMaTII3HpOBaHbI 3a 11,

rlie rO,lJ,bIno e,lJ,HHOHMeTO,lJ,IIKe.TaI<IIe ,lJ,aHHbleXopOWO nOMalOTCH'
paOOTKe MeTO,lJ,aMHCTaTIICTHKII II TeopHH BepOHTHOCTeH.

B pH,lJ,eCJIyLJaeBnpOII3BO,lJ,CTBeHHbIU9KcnepIIMeHT9epepeKTIIBHO II
BO)\IITb MeTO,lJ,OMa H K e T II P 0 B a H II 5I. JI.JIH II3yLJaeMOrO npou¢,
COCTaBJI5IlOTTIuaTeJIbHO npO,lJ,yMaHHylO MeTO,lJ,HKy. OCHOBHble ,lJ,aH
COOlipalOT MeTO,lJ,OMonpoca npOH3BO,lJ,CTBeHHbIXopraHH3aUHH no nR
BapUTeJIbHO COCTaBJIeHI-IOHaHKeTe. 3TOT MeTO,lJ,n03BOJIHeT coop.
OLJeHb OOJIbWOe KOJIWleCTBO ,lJ,3HHbIX Ha6JIlO,lJ,eHHHHJIH U3MepeHHH:
II3yLJaeMoMy Bonpocy. Kpe3YJIbTaTaM aHKeTHbIX ,lJ,aHHbIXCJIe,lJ,yeT.
HOCHTbCHC OCOOOHTIJJ.aTeJIbHOCTblO,nOCKOJIbKYOHII He BCer,lJ,aCO,lJ,ep
,lJ,OCTaTOLJHOHa,lJ,e2KHble,lJ,aHHbIe. OC06ylO POJIb 3,lJ,eCb IIrpaeT M
CTaTHCTHLJeCKOHLJUCTKHH3MepeHHH.

[1POH3BO,lJ,CTBeHHble9KcnepHMeHTaJIbHble IICCJIe,lJ,OBaHH5IMoryT
3aMeHeHbI OnbITaMII Ha CneUIIaJIbHbIX nOJIHrOHax. [10JIIIrOHHble ucn ..
HHH n03BOJI5IlOT npOH3BO,lJ,HTbHCCJIe,lJ,OBaHHHoe3 HapyweHH5I TeXHo

c
rWIeCKoro npOII3BO,lJ,CTBeHHoro pl1TMa, LJTOnOBblwaeT 9epepeKTIIBHQ;
HCnOJIb30BaHUH npHMeHHeMoro B 9KcneplIMeHTe 000PY,lJ,OB3HIUI, MaI1j:,
npuoopoB.i
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B 3aBliCUMOCTII OT TeMbI HayLJHOrO HCCJIe,lJ,OBaHII5IoabeM 9KcnepII-
MI'J[TOBM02KeTObITb pa3JIIILJHbIM. B JIyLJWeM cJIyLJaeI(JIH nO,lJ,TBep2K,lJ,eHIIH
\lnOOLJeHnmOTe3bI ,lJ,OCTaTOLJHOJIa60paTopHoro 9KcrrepHMeHTa, B xy.rr.-
IIIt'M - npIIxo,lJ,HTC5I npOBO,lJ,HTbcepHlO 9KcnepHMeHTaJIbHbIX HCCJIe,lJ,O-
IIl11lHU: npe,lJ,BapHTeJIbHble (nOHCKOBble), JIaOOpaTopHble, nOJIHroHHble,
11/13KCn.TlyaTHpyeMoM oObeKTe.

B p5I,lJ,eC.TlyLJaeBHa 9KcnepHMeHT 3aTpaLJHBaeTCH MHoro Cpe,lJ,CTB.
IIIIYLJHbIH paOOTHliK npOH3BOI(HT orpOl\1Hoe KO.TlIILJeCTBOHaOJIlO,lJ,eHHH
II J[3MepeHHu, nOJIyLJaeT MH02KeCTBO,lJ,HarpaMM, rpa$HKoB, BbIllO.TlH5IeT
IIl'OnpaB,lJ,aHHo aOJIbWOe KO.TlIILJeCTBOHCnbITaHHiL Ha oopaOOTKY II aHa-
JIIl3 TaKoro 9KcnepHMeHTa 3aTpaLJHBaeTC5I MHoro BpeMeHH. ¥lHoma
1I1<Cl3bIBaeTC5I,LJTOBbIllOJIHeHO MHoro .TlHWHerO, I-1ertY2KHOro. Bce 9TO
!103MO:lKHO,KOr,lJ,a 9KcnepIIMeHTaTop LJenw He OOOCHOBaJIue.Tlb II 3a-
Il/IIIH 9KcnepHMeHTa. B npymx CJIyLJa5lX pe3YJIbTaTbI nJIIITeJIbHOrO 00-
IIlHpHOrO 9KcnepIIMeHTa HenOJIHOCTblO nonTBep)J{naIOT pa60LJyl0 mno-.
1'('3y HayLJHOrO HCCJIe,lJ,OBaHII5I.KaK npaBIIJIQ, 9TO TaK)J{eCBOHCTBeHHO
IVI5! 3KcnepIIMeHTa, LJeTKOHe OOOCHoBaHHoro ueJIblO II 3a,lJ,aLJaMli.no-
lITOMy, npe2K,lJ,e LJeM npucTynHTb K 3KcrrepHMeHTa.TlbHbIM UCCJIe,lJ,OBa-
III1HM, HeoaXO,lJ,IIMOpa3paOOTaTb MeTO,lJ,OJIOrlilO3KcnepIIMeHTa.

MemodoAOeUJl 8KcnepUMefima - 3TO oOIJJ.HerrpIIHUHnbI, CTpyKTypa
Ilf(CnepHMeHTa, ero nOCTaHOBKa II noC.TlenOBaTe.TlbHOCTbBbIllO.TlHeHH5I
1l!(cnepIIMeHTaJIbHbIX HCC.TlenOBaHHH.MeTO,lJ,O.TlOm5I9KcnepHMeHTa BK.TllO-
\IIII'T B ce65I c.Tle,lJ,YIOIJJ.HeOCHOBHhle9TanhI: pa3pa60TKy nJI3H3-rrporpaM-
Mr.,3KcneplIMeHTa; oueRKy II3MepeHHH H BbI60p cpenCTB nJI5I npOBe,lJ,e-
111151"mcnepIIMeHTa; npOBej(eHlIe 3KcneplIMeHTa; oopaOOTKY H aHa.TlH3
1I!(cnepHMeHTaJrbHhIX' ,lJ,aHHhIX, YCTaHOB.rreHlIe aneKBaTHOC'!'Ii.

npIIBe,lJ,eHHOe Ko.rriitIeCTBO 9TanOB crrpaBe,lJ,.TllIBO,lJ,JI5ITpa,lJ,liIIHOHHoro
Ill(r.nepIIMeHTa. Hap5I,lJ,y C 3TlIM umpOKO npHMeHHIOT MaTeMaTlILJeCKYIO
"('OplilO 9KCIIeplIMeHTa, n03B0JI5HOLUYIO pe3KO nOBhIClITh TOLJHOCTb1I
YMCHblIIIITb oabeM 9KcnepHMeHTaJIbHbIX HCC.Tle,lJ,OBaHHH.B 9TOM CJIyLJae
M('TO,lJ,O.TlOrII5I9KcnepHMeHTa BKJlI-OqaeT TaKlie 9TanbI: pa3paaOTKY
IIJ1(lHa-npOrpaMMhI 3KcnepIIMeHTa, oueHKy II3MepeHHH II BhIOOPCpe,lJ,CTB
IV!S! npOBe,lJ,eHH5I9KcnepHMeHTa, MaTeMaTHLJeCKOen.TlaHlipOBaHlie 9KC-
IIl'pHMeHTa C O,lJ,HoBpeMeHHhIMnpOBe,lJ,eHHeM 3KcneplIMeHTaJIbHOrO HC-
1'.'JeJJ;oBaHIIH,06pa60TKoH II aHaJIH30M nOJIyLJeHHhIX ,lJ,aHHhIX.

§ 2. Pa3pa6oTKs nnsHs-nporpSMMbl
)KCnepHMeHTS

n.TlaH-npOrpaMMa: BKJIlOLJaeTHaHMeHOB3HlIe TeMbl
1II'('JIC,lJ,OBaHII5I,pa60LJyIO mnOTe3Y, MeTO,lJ,IIKy9KcnepIIMeHTa, nepeLJeHh
1I1'()()XO,lJ,HMhIXMaTepIIa.TlOB, npHoopoB, yCTaHoBOK, cnlICOK HCIIOJIHH-
11'.'Il'il 9KcnepIIMeHTa,KaJIeH,lJ,apHbIH nJIaH paooT II cMeTy Ha BhIllOJIHe-
IIl1t'3KCIIeplIMeHTa. B p5lne c.1fyLJaeBBK.TlIOLJa:lOTpaOOThI no KOHCTpyIIpO-
""111110Ii II3rOTOBJIeHIIIO nplioopOB, arrnapaTOB, npliCIIOCOO.TleHHU,MeTO-
1III'll'CKOe lIX 06CJIe,lJ,OBaHHe,a TaK2Ke nporpaMMhI OIIbITHbIX pa60T Ha
IlIlIoJJ;aX, cTporITe.TlhCTBe 1I T. II.



OCHOBY fIJIaHa-npOrpaMMbI COCTaBJIHeT MeTO,lI;IIKa 9KCrrepIIMeH,
MeT 0 ,n:II K a npe,n:cTaBJIHeT COOOHcIIcTeMy rrpneMOBIIJIII crroco6
,n:JIHrrOCJ:re,n:OBaTeJIbHOrOHaIIOOJIee 9epepeKTIIBHoro 9KcrrepIIMeHTaJIbHO
IICCJIe,n:OBaHIIHII BKJIIOqaeT B ceOH: ueJIb II 3a,n:aqlI 9KcrreplIMeHTa; 13.
oop BapblIpyIOIUIIX epaKTopoB; OOOCHOBaHlIecpe,n:CTBII rroTpeoHoro
JIlIqeCTBa II3MepeHIIH; onlIcaHlIe rrpOBe,n:eHIIH9KcneplIMeHTa, OOOCHO
HlIe crrOCOOOBoopaooTKH H aHaJIlI3a pe3YJIbTaTOB 9KcrrepHMeHTa. ,

OnpeaeAeHUe tfellu U 3aaa!lU BKcnepUMl!flma - O,n:HHH3, HaHOOJI
Ba)KHbIX 9TafIOB. Ha OCHOBeaHaJIH3a HHepopMaUHH, rHrrOTe3bI H Teo~
TIIqeCKHX pa3paOOTOK OOOCHOBbIBaIOTueJIb H 3a,n:aqH 9KcrrepHMeH
BCH HayqHaH HHepopMaUHH rr03BOJIHeT B TOH HJIH HHOH CTeneHII cy,n:
00 O)KH,n:aeMbIX 3aKOHOMepHOCTHX 1I3yqaeMOrO rrpouecca, a cJIe,n:o

'TeJIbHO, H orrpe,n:eJIHTb 3a,n:aqH 9KcnepHMeHTa. LIeTKO, KOHKpeTHo oq
CHOBaHHble 3a,n:aqH- 9TO OOJIblllOH BKJIa,n:B HX pellleHHe. KOJIHqeCT'
3a,n:aq He ,n:OJI)KHOObITb CJIHlllKOM OOJIblllHM (3-4 sa,n:aqH), B OOJIblll'
HCCJIe,n:OBaHHHHX MO)KeT ObITb 8-10. -

Bbt60p eapbupYfOU{ux¢aKmopoe - 9TO YCTaHOBJIeHlIe OCHOBH
H BTopocTeneHHblx xapaKTcpHcTHK, BJIHflIOIUHX Ha HCCJIe,n:yeMbIHrrp
uecc. BHaqaJIe aHaJIH3HpYIOT paCqeTHble (TeopeTHqeCKHe) cxeMbI fIn
uecca. Ha OCHOBe9Toro KJIaCCHeplIUIIPYIOTBte epaKTopbI II COCTaBJIH
HS HIIX YObIBaIOIUIIH rro Ba)KHOCTII ,n:JIH,n:aHHoro 9KcnepUMeHTa pH
T1paBHJIbHblH BbIOOP OCHOBHbIX H BTopOCTeneHHbIX epaKTopOB Hrpa"
B3)KHYIO PO.nbB 9epepeKTHBHOCTH9KcnepHMeHTa, nOCKOJIbKY9KcneplIMe
CBO,n:IITCHK HaXO)K,n:eHlIIO 3aBHCHMOCTeH Me)K,n:y 9THMH epaKTopaM
B OT,n:eJIbHbIXCJIyqaHX Tpy,n:HOcpa3Y BbIHBHTb POJIb OCHOBHbIXH BTOP'
CTerreHHbIX epaKTopOB. ,npH 9TOM Heooxo,n:IIMO BbrrrOJIHHTb HeOOJIblll
no o6'beMY npe,n:BaplITeJIbHbIH nOIICKOBbIH OrrbIT.

OCHOBHbIM npHHUHnOM yCTaHOBJIeHHH CTeneHH Ba)KHOCTH xapa;
TepHCTHKH HBJIHeTCH ee POJIb B HCCJIe,n:yeMoMrrpouecce. .1lJIH 9Ta
H3yqaIOT rrpouecc B 3aBlICHMOCTlI OT KaKOH-TO O,n:HOHnepeMeHHOH rr~
OCTaJIbHbIX rrOCTOHHHbIX. TaKoH npHHUlIrr npOBe,n:eHIIH 9KcnepHMeH'
orrpaB,n:bIBaeT ceOH TOJIbKO B Tex CJIyqaHx, Kor,n:a nepeMeHHbIX xapa;
TeplICTHK MaJIO (1-3). ECJIII )Ke nepeMeHHblx BeJIlIqHH MHoro, ueJIec
oopa3eH rrpHHUlIn MHoroepaKTopHoro aHaJIH3a, paccMaTplIBaeMb
B rJIaBe 5.. '

06oclioeaflue cpeacme u3MepeflUll - 9TO BbIOOP Heooxo,n:IIMbIX ,n:
HaOJIIO,n:eHHHH H3MepeHHH nplIoopoB, ooopy,n:oBaHHH, MalllHH, ann;
paTOB H ,n:p. 3KcnepHMeHTaTbp .n;OJI)KeHObITb XOpOlliO o3HaKOMJI.
C BbrrrycKaeMoH B CTpaHe 1I3MepHTeJIbHOH annapaTypoH. E)Kero,n:.
1I3.n;aIOTCHKaTaJIOrn Ha cpe.n;CTBa 1I3MepeHIIH, no KOTOPbIMMO)K
3aKa3aTb BbrrrycKaeMble OTeqeCTBeHHbIMrrpHoopocTpoeHHeM Te IIJIII HHI,s
cpe;n:CTBa II3MepeHIIH. B rrepBYIO Oqepe.n;b IICrrOJIb::;YIOTcTaH.n;apTHb~
cepHHHo DbrrrYCKaeMbleMallllIHbI ,H nplIoopbI, paooTa Ha KOTOpbIXperJ.I;
MeHTlIpyeTcH IIHCTpyKnIIHMH, rOCTaMII II .n;pyrrrMII oepIInWlJIbHbI'
)lOKYMefITaMll. ' .

B OT,n:eJIbHbIXCJIyqaHX B03HlIKaeT rroTpeofIocTb B C03,n:aHHII y!t:
KaJIbfIbIX rrplIoopoB, annapaTOB, yCT-aHOBOK,CTeH,n:OB,MalllIIfI .n;JIHpa,
pa60TKH TeMbI. nplI 9TOM pa3pa6oTKa H KOHcTpylIpoBafIlIe nplI6op~
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II )~PYrIIX cpe.n;cTB .n;OJI)KfIbI6bITb TIUaTeJIbfIO 06ocfIoBafIbI TeOpeTHQe-
"lillMH paCqeTaMII H npaKTHqeCKHMH co06pa)KeHHHMII 0 B03MO)KHOCTII
1I:Il'<)TOBJIeHIIHo6opy.n;oBaHHH. C03.n;aBaH HOBbIe nplI6opbI, Heo6xo,n:IIMO
Ill;jlOJIb30BaTb rOTOBble Y3JIbl BbrrrYCKaeMbIX IIJIII peKoHcTpylIpoBaTb
t'Y1I~eCTBYIOIUlIenpII60pbI. OqeHb OTBeTCTBeHHOlIqaCTbIO HBJIHeTCHyCTa-
IlIlUJIeHHe TOqHOCTII I13MepeHHH H rrorpelliHOCTeH. MeTo,n:bI H3MepeHlIft
111)JI)KHbI6a3IIpOBaTbCH Ha 3aKOHax CneUlIaJIbHOH HayKII- MeTpOJIOrrm,
';:lyqaIOIUeH cpe.n;CTBa H MeTo,n:bI II3MepeHHH.

npII 9KcnepIIMeHTaJIbHOM IICCJIe.n;OBaHIIIIo.n;Horo II TOro )Ke npo-
IIl'cca (Ha6JIIO.n;eHIIH II H3MepeHHH) nOBTopHble OTCLIeTbIHa rrpH6opax,
IWK rrpaBHJIO, He o,n:IIHaKOBbI.OTKJIOHeHH5I06bHCH5IIOTC5Ipa3JIIIqHblMH
III}/ILIHHaMH - Heo.n;Hopo.n;HOCTbIOCBOHCTB H3yLIaeMoro TeJIa (rpyHT,
M<lTepIIaJl, KOHCTpyKUIIH II T• .n;.), HeCOBepllleHHOCTbIO rrpII6opOB II
li,lJaCCOMHX TOqHOCTII, cy6beKTHBHbIMII oc06eHfIOCTHMH 9KcnepIIMeH-
T:I'l'Opa II .n;p. LIeM 60JIbllle CJIyLIaHHbIX epaKTopOB, BJIHHIOIUIIX Ha onbIT,
n'M 60JIbllle OTKJIOHeHIIHOT.n;eJIbHbIXH3MepeHIIH OT cpe.n;Hero 3HaLIeHHH.
;-)1'0 Tpe6yeT nOBTopHbIX II3MepeHIIH, CJIe.n;OBaTeJIbHO,He06xo,n:HMO
'1lIilTb HX nOTpe6Hoe MIIHIIMaJIbHOe KOJIliLIeCTBO.no.n; nOTpe6HbIM MIIHII-
~t:IJIbHbIM KOJIIIqeCTBOM II3MepeHYIH nOHIIMaIOT TaKoe IIX KOJIIILIeCTBO,
!iIlTOpOe B .n;aHfIOMOnbITe 06ecneLIlIBaeT yCToHLIIIBoe cpe.n;Hee SHaqefIHe
1I:IMepHeMOHBeJIIILIIIHbI, y,n:OBJIeTBOpHIOIUeesa.n;aHHoHCTeIleHII TOqHOCTH~
YeraHOBJIeHIIe IlOTpe6Horo MIIHIIM8JIbHOrO KOJIIIqeCTBa IISMepeHIII-I
IIMeeT 60JIblllOe SHaqeHHe, rrOCKOJIbKY 06eCIleLIHBaeT nOJIyqeHIIe HaH-
rlll,lIee 06beKTIIBHbIX pesyJIbTaTOBnpli MHHIIMaJIbHbIX saTpaTax BpeMeHH
II cpe.n;CTB.

B MemOaUKe no.n;po6HO IlpoeKTIIpYIOT npouecc npOBe.n;eHII5I 9Kcne-
11IIMeHTa. B HaLIaJIe COCTaBJIHIOTIlOCJIe,n:OBaTeJIbHOCTb(Oqepe.n;HOCTb)
IlpOBe.n;eHHHonepaUIIH IISMepeHIIH II Ha6JIIO.n;eHIIH. 3aTeM TIUaTeJIbHO
OllllCbIBaIOT Ka)K.n;yIO onepaUIIIO B OT.n;eJIbHOCTIIC yqeTOM BbI6paHHbIX
I'pe.n;CTB,n:JIHnpOBe.n;eHIIH9KCIlepHMeHTa. BOJIblllOe BHIIMaHIIe y.n;eJIHIOT
MeTo,n:aMKOHTpOJI5I KaqeCTBa onepaUHH, 06eCneqHBaIOIUIIX npli MHHII-
MHJIbfIOM(paHee yCTaHOBJIeHHOM)KOJIIIqeCTBe IISMepeHIIH BbICOKYIOHa-
1~1'}KHOCTbII sa.n;aHHYIO TOqHOCTb. Pa3pa6aTbIBaIOT epOPMbI)KypHaJIOB
IVIH sanlICII pesyJIbTaTOB HaOJIIO.n;eHHHII 1I3MepeHIIH.

Ba)KHbIM pas.n;eJIOMMeTo,n:IIKH HBJIHeTCHBbI60p MeTo.n;OBoTpa6oTKlI
II UHaJIlI3a 9KcnepHMeHTaJIbHbIX .n;aHHbIX. OTpa6oTKa .n;aHHbIXCBO,n:IITC5I
Ii CIICTeMaTlIsaUIIH Bcex IJ,lIepp, KJIaCClIepUKanIIII, aHaJm3y. PeSYJIbTaTbI
·'I(CrrepIIMeHTOB .n;OJI)KHbI6bITb CBe.n;eHbIB y.n;o60lIHTaeMble epOpMbI sa-
IIIICII - Ta6JIHUbI, rpaepIIKII, epOpMyJIbI, HOMorpaMMbI, n03BOJIHIOIUlie
('hICTpO conOCTaBJIHTb rrOJIyqeHHbIe peSYJIbTaTbI.

Oco6oe BHIIMaHlIe B MeTo.n;HKe.n;OJI)KHO6bITb y,n:eJIeHOMaTeMaTlIqe-
t'lilIM MeTo.n;aMo6pa6oTKlI II aHaJIH3Y onbITHbIX .n;aHHbIX- yCTaHOBJIe-
1111109MnlIpHqeCKlIX 3aBHCIIMOCTeH, annpOKCIIMaUIIlI. CBHseH Me)K,n:y
1I:lpbHpyeMbIMII xapaKTeplICTIIKaMII, HaXO)K.n;eHlIlOKplITeplIeB II ,n:OBeplI-
'II',IlbHbIX IIHTerpaJIOB H .n;p. .1laJIee onpe,n:eJIHIOT06beM II Tpy.n;oeMKOCTb
'~liCIlepIIMeHTaJIbHbIX IICCJIe,n:OBaHIIH, KOTopbIe 3aBHCHT OT rJIy6HHbI
'I'l'OpeTIIIJ:eCKIIX pa3pa6oTOK, CTerreHH TOLIHOCTIInpIIHHTbIX cpe.n;CTBlIS-
,,"wpeHHM. LIeM qeTLIe CepOpMyJIlIpOBaHaTeOpeTlIqeCKaH IfaCTb lICCJIe,n:o-



BaHlUI, TeM MeHbille OO'beM3KCnepHMeHTa. B03MOJKHbITpH CJIyrra5I
Be~eHH5I 3KcnepHMeHTa.

1. TeopeTHrrecKH nOJIyrreHa aHaJIHTHIIeCKa5I 3aBHcHMoCTb, KO
pa~ o~~03HarrHo onpe~eJI5IeT HCCJIe~yeMbIH npouecc. HanpHM
y - 3~ . B 3TOM CJIyrrae OO'beM3KcnepHMeHTa~JI5I IlOmBepJK~eH
~aHHOH 3aBHCHMOCTHMHHHMaJIeH, IlOCKOJIbKY <j:JyHKUH5IO~H03Harr
OIlpe~eJI5IeTC5I 3KcIlepHMeHTaJIbHbIMH ~aHHbIMH.

2. TeopeTHrrecKHM nyTeM yCTaHOBJIeHTOJIbKO xapaKTep 3aBHCH
CTH. HanpHMep, y = ae-bx• B 3TOMCJIyIIae 3a~aHO ceMeHcTBo KpHBb
8KcnepHMeHTaJIbHbIM nyTeM Heooxo~HMO onpe~eJIHTb a H b. IlpH 3'
OO'beM 3KcnepHMeHTa B03pacTaeT.

3. TeopeTHIIeCKH He y~aJIOCb nOJIyIIHTb KaKHX-JIHOO3aBHCHMOCT
Pa3paOOTaHbI TOJIbKO npe~nOJIOJKeHH5I 0 KarreCTBeHHbIX 3aKOHOMe
HOCT5IX npouecca. Bo MHOrHX CJIyrra5IX ueJIeCOOOpa3eH nOHCKOB:
9KcnepHMeHT. OO'beM 3KcnepHMeHTaJIbHbIX paOOT B03paCTaeT. 3~e
yMecTeH MeTO~ MaTeMaTHIIeCKoro nJIaHHpOBaHH5I 3KcnepHMeHTa.

Ha OO'beMH Tpy~oeMKoCTb cyrueCTBeHHO BJIHBeTBH~ 3KcnepHMeH
DOJIeBbIe 3KcnepHMeHTbI, KaK npaBHJIO, HMe10T OOJIbIlly1O TPY~OEj'

,KOCTb. DocJIe yCTaHOBJIeHH5I OO'beMa 3KcnepHMeHTaJIbHbIX paOOT '
CTaBJIB10T neperreHb HeOOXO~HMbIXcpe~CTB H3MepeHHH, OO'beM Ma
pHaJIOB, cnHcoK HCnOJIHHTeJIeH,KaJIeH~apHbIH nJIaH H cMeTy pacxo~
DJIaH-nporpaMMy paCCMaTpHBaeT HayrrHbIH PYKoBO~HTeJIb, oocYJK~a
B HayIIHoM KOJIJIeKTHBeH YTBepJK~aIbT B YCTaH0BJIeHHOMnOp5I~Ke.

§ 3. CTaTHCTH'IeCKHe MeToAbl o~eHK
H3MepeHHH B 3KcnepHMeHTanbHbix
HccneAoBaHHSlx

H3MepeHHB 51BJIB1OTCBOCHOBHOHCOCTaBHOHrr,
Tbro JI1Oooro 3Kc~epHMeHTa. 01' TruaTeJIbHOCTH H3MepeHHH H nocJIe~y:
ruH; BbIrrHCJIeHHH 3aBHC5IT pe3YJIbTaTbI 3KcnepHMeHTa. D03TOMY K3'

~bIH 3KcIlepHMeHTaTop ~OJIJKeH3HaTb 3aKOHOMepHOCTHH3MepHTeJIbH,
npoueCCOB: yMeTb npaBHJIbHO H3MepHTb H3yrraeMbre BeJIHrrHHbI; ouem{
norpeUIHOCTH npH H3MepeHH5IX; IlP3BHJIbHO, C TpeoyeMoH TorrHocT'
BbIIIHCJIHTb 3HarreHH5I BeJIHrrHH H I1X MHHHMaJIbHOeKOJIHrreCTBO'on'
~eJIHTb HaHJIyrrillHe yCJIOBH5IH3MepeHf!H, npH KOTOpbIX OillHOKI~ 0Y.Di
HaHMeHbIllHMH, H npOH3BeCTH OOruHH aHaJIH3pe3YJIbTaTOB H3MepeH,"

H ~ Me p e H H e - 91'0 npouecc HaXOJK~eHH5I KaKOH-JIHOO <j:JH'
qeCKOH BeJIHqHHbI onbITHbIM IlyTeM C nOMorub1OCIleUHaJIbHbIX TeXHH"
CKHX cpe~CTB, 31'0 n03HaBaTeJIbHbIH npouecc cpaBHeHH5I BeJIIlrrH"
IIerO-JIHOO ~ H3BeCTHOHBe~HIIHHOH, npHH5ITOH 3a e~HHHUY (3TaJIO!

TeopHeH H npaKTHKOH H3MepeHHH 3aHHMaeTC5I CneUHaJIbH
HayKa - MeTpOJIOrH5I. ':

H3MepeHH5I obIBa1OT CTaTHIIeCKHMH, Kor~a H3Mep5leMa5I BeJIHII~
He H3MemleTC5I, H ~HHaMHIIeCKHMH, Kor~a H3MepHeMa5I BeJIHqHHa Me'
eTC5I (HarrpHMep, H3MepeHHe nyJIbCHpy10ruHX IlPOUeCCOB).

KpOMe Toro, H3MepemuI pa3~eJIBIOTC5I Ha np5IMbIe H KOCBeHH

IlpH np5IMbIX H3MepeHH5IX HCKOMylOBeJIHIIHHy yCTaHaBJIHBaIOT He-
1I()('pe~cTBeHHo H3 oIlbITa, npH KOCBeHHbIX- <j:JYHKI(HOHaJIbHO01' ~py.
I'IIX BeJIHIIHH, OIlpe~eJIeHHbIX np5IMbIMH H3MepeHH5IMH: b = f(a), r~e
II Ilalr~eHO C IlOMOrub1OKOCBeHHbIXH3MepeHHH, a - C nOMorub1O np5I-
MI.IX H3MepeHHlr. Pa3JIHIIa1OT TpH KJIaCCaH3MepeHHlr.

o C 0 6 0 l' 0 II H bI e - 3TaJIOHHbIe H3MepeHH5I C MaKCHMaJIbHO
III1:lMOJKHOHTOIIHOCTb1O.81'01' KJIaCCnOqTH He npHMeH5IeTC5IB 3KcnepH-
M('llTaJIbHbIX HCCJIe~OBaHH5IXCTpOHTeJIbHOrO npOH3BO~CTBa. B bI C 0-
I{ 0 l' 0 II H bI e - H3MepeHH5I, norpeillHOCTb KOTOpbIX He ~OJIJKHa npe-
IIi>lfIlaTb 3a~aHHbIX 3HaqeHHlr. EhoT KJIaCCH3MepeHHH HCIlOJIb3Y1OTnpH
lIelWTopbIX HaHOOJIee OTeIIeCTBeHHbIX 3KcnepHMeHTax, a TaKJKe ~JI5I
1{()!lTPOJIbHO-IlOBepOIIHbIXH3MepeHHlr IlpH6opOB. T e x H H II e C K H e
II:IMepeHH5I, B KOTOpbIX IlorpeIIlHOCTb onpe~eJI5IeTCH oc06eHHOCT5IMH
\'pe,ll,CTBH3MepeHH5I.

Pa3JIHrra1OT TaKJKe aOCOJI1OTHbIe H3MepeHH5I H OTHOCHTeJIbHble.
t16coAlOmHble- 31'0 np5IMble H3MepeHH5I B e~HHHI(aX H3Mep5IeMOH Be-
IIHtIHHbI, HanpHMep aOCOJI1OTHaHBJIaJKHOCTbrpyHTa W B npOI(eHTax.
()tnflOCUmeAbHble - H3MepeHH5I, Ilpe~CTaBJIeHHble OTHOIlleHHeM H3Me-
IHleMOHBeJIHIIHHbI K O~HOHMeHHOlrBeJIHrrHHe, npHHHMaeMOlr ,3a cpaB-
IIHMY1O. HanpHMep, OTHOCHTeJIbHa5IBJIaJKHOCTb rpyHTa W!WT, r~e
IiiI' - a6COJI1OTHa5IBJIaJKHOCTbrpyHTa rpaHHI(bI TeKyqeCTH. Pe3YJIb-
TIITbIH3MepeHHlr OLI,eHHBa1OTpa3JIHrrHbIMH nOKa3aTeJIHMH. lloepeUlflocmb
WI/,;tepeHUfl - 31'0 aJIre6paHIIeCKaH pa3HOCTb MeJK~y ~eHCTBHTeJIbHbIM
:lIIaqeHHeM H3MepBeMOlr BeJIHqHHbI Xg H nOJIyqeHHbIM npH H3MepeHHH
Xi: B = Xg -Xi (4.1). H3MepeHHe Xg -31'0 TaKoe 3HaqeHHe H3Mep5Ie-
MOHBeJIHqHHbI, KOTopoe 3aBe~OMO TOqHee, qeM IlOJIyrraeMoe IlpH H3-
Ml'peHHH. C HeKOTopbIM ~oIIyrueHHeM Xg MOJKHO CIIHTaTb IICTHHHbIM
lIJIH .TOIIHbIM 3HaqeHlIeM BeJIHqHHbI.

3HaqeHHe BHa3bIBa1OT a6COA1OmHOUOUlu61WU U3MepeHUfl. OmHOCU-
IIWAbHafl OUlu61W H3MepeHH5I (B %)

c5= + ~ 100. (4.2)
- Xg

TO'iHOCmb U3htepeHUfl - 31'0 CTeIleHb IlpH6JIHJKeHHH H3MepeHlI5I
Jieil:cTBHTeJIbHOMY 3HarreHlI1O BeJIHIIHHbI.
!l.ocmo8epHocmb U3MepeHUfl IlOKa3bIBaeT CTeneHb ~OBepHH K pe3yJIb-

T:l'l'aM 1I3MepeHH5I, T. e. BepOHTHOCTbOTKJIOHeHHHH3MepeHHH 01' ~erl-
1'l'llHTeJIbHbIX 3HarreHlIH.

Y:TOObI rrOBbICHTbTorrHOCTb II ~OCTOBepHOCTbH3MepemIll, Heo6xo-
I(IIMO YMeHbIIllITb norpeIIlHOCTI1. f1orpeillHOCTH npH H3MepeHHHX B03-
11111<3101'BCJIe~CTBIIep5I~a Ilpl1rrHH: HeCOBepIlleHCTBaMeTO~OBH cpe~CTB
W\MepeHHll, He~OCTaTorrHOTruaTeJIbHOrO npOBe~eHHH OnbITa, BJIH5IHI151
p:r:lJIHqHbIX BHeIIlHHX <j:JaKTopOBB rrpOI(eCce onbITa, cy6'beKTHBHbIX OCO-
rll'llHOCTeH 3KcnepHMeHTaTopa H ~p. 3TH npHql1HbI HBJI5I1OrC5Ipe3yJIb-
'1i1TOM~eHCTBHHMHOfIIX <j:JaKTopOB.

IlorpeIIlHOCTI1 KJIaCCH<j:JfII(Hpy1OTHa CHCTeMaTHrreCKl1eII CJIyrraHHble.
CucmeMamUtteClwe - 31'0 TaKHe IlorpeillHOCTI1 113MepeHHH, KOTO-

pille rrpH nOBTopHbIX 3KCIlepl1MeHTaX oCTa1OTC5InOCT05IHHbIMH (HJIH



H3MeHHlOTCHno H3BeCTHOMY3aKoHy). ECJIH lUICJIeHHhle 3HalJeHHH 3T
n01'peUIHOCTeH H3BeCTHhI, HX MO:m:HOYlJeCTb 150 BpeMH nOBTopHblX H~
MepeHHH.

C/lyttauHblMU Ha3bIBalOT n01'pelliHOCTH, B03HHKalOII.I.He lJHCTO CJI~
'JaHHO npH nOBTopHOM H3MepeHHH. 3TH H3MepeHHH He Mo1'yT 6hlTb H
KJIlOlJeHbI KaK CHCTeMaTHlJeCKHe.O,n:HaKOnpH HaJIHlJHH MH01'OKpaTHhl1
nOBTopHOCTeH C nOMOII.I.blOCTaTHCTHlJeCKHXMeTo,n:OBMO:m:HOHCKJIlOlJH~
HaH60JIee OTKJIOHHlOII.I.HeCHCJIYlJaHHbIe H3MepeHHH.

Pa3HOBH,n:HOCThlO CJIYlJaHHbIX n01'pelliHOCTeH HBJIHlOTCH epy6b~
noepeUlHocmu U/lU npoMaxu, cYII.I.eCTBeHHO npeBbIllialOII.I.He CHCTeM8
THlJeCKHe HJIH CJIYlJaHHble n01'pelliHOCTH. I1poMaxH H 1'py6ble n01'peT~
HOCTH BbI3BaHbI, KaK npaBHJIO, OlliH6KaMH 3KcneplIMeHTaTopa. I,
JIe1'KO06Hapy:m:HTb. B paClJeT 3TH rr01'pelliHOCTH He nplIHHMalOTCHH rrp)
BbIlJHCJIeHlI1I Xg HX HCKJIIOlJalOT. TaKIIM 06pa30M, MO:m:HO 3arrlIca1l

8 -: 81 + 82,

1',n:e81, 82 - CHCTeMaTlIlJeCKHeII CJIYlJaHHble rr01'pelliHOCTII H3MepeHII
B rrpouecce 3KcrrepHMeHTa TPy,n:HO OT,n:eJIHTbCHCTeMaTHlJeCKHen~

1'pelliHOCTH OT CJIYlJaI'lHbIX. O,n:HaKO npli TII.I.aTeJIbHOMII MH01'OKpaTHQ'
"3KcneplIMeHTe Bce :m:eMO:m:HOIICKJIlOlJHTbCIiCTeMaTHlJeCKHe rr01'pclliHoql

(OlliH6KH). OCHOBHaH 3a,n:alJaH3MepeHIIH 3aKJIlOlJaeTCH15TOM, lJTo6bl IT

JIYlJlITb rro B03MO:m:HOCTHpe3YJIbTaTbI II3MepeHIIH C MeHbllilIMH rro1'pe
HOCTHMII. HH:m:e paCCMOTpeHbI OCHOBHblenpHHUHrrbI II MeTo,n:bI yCTp.
HeHHH CIiCTeMaTHlJeCKIiX H CJIYlJaHHbIX OlliII6oK.'

CucmeMamUtteCKue noepeUlHocmu MO:m:HOpa3,n:eJIIITh Ha rrHTb
1-51- IIHCTpYMeHTaJIbHble rro1'pelliHocTII, B03HHKalOII.I.He BCJIe,

CTBHe HapyllieHHH cpe,n:cTB H3MepeHIIH ,n:orrOJIHIITeJIbHbIX JIlO¢TOB IIJI
TpeHHH, HeTOlJHOCTH 1'pa,n:yHpOBOlJHOll lliKaJIbI, II3HOCa H cTapeHH~

U'j
Y3JIOB H ,n:eTaJIeli cpe,n:cTB II3MepeHHH II T. rr. ..~

2-51 - rro1'pelliHocTII, KOTopble B03HHKalOT H3-3a HenpaBIIJIbHo'
yCTaHoBKII cpe,n:cTB II3MepeHHll.

3-51 - rr01'pelliHOCTH, B03HIIKalOII.I.IIe 15pe3YJIbTaTe ,n:ellcTBHH 15Herrli
Hell cpe,n:bI: BblCOKHX TeMnepaTyp B03,n:yxa, MarHIITHbIX II 3JIeKTp~
lJeCKIiX nOJIeu, aTMoc¢epH01'O ,ll,aBJIeHIIH II BJIa:m:HOCTH B03,n:yxal,
BH6paUHH H KOJIe6aHHll OT ,ll,BH:m:YII.I.e1'OCHTpaHcrropTa H ,n:p. "

4-51 - cy6'heKTIIBHble rro1'pelliHocTII, B03HHKalOT BCJIe,n:CTBHeHH,n:i:!
BH,n:yaJIbHbIX ¢H3HOJI01'HlJeCKHX, rrcHxO¢H3HOJIOflIlJeCKIIX, aHTpOnOJIq
fHlJeCKIIX CBOHCTBlJeJIOBeKa.

O ;j5-51 - rrorpelliHOCTH MeTO,ll,a. HH rrOHBJIHlOTCH15 pe3YJIbTare He}
060CHOBaHH01'O MeTo,n:a H3MepeHIIll (npH pa3JIIIlJHbIX yrrpOlI~eHH5Ij
cxeM HJIH ¢YHKUHOHaJIbHbIX 3aBHCHMOCTell, OTCyTCTBHHTeopeTHlJecKHl
060CHOBaHHU MeTo,n:a II3MepeHHH, MaJIOM KOJIHlJeCTBe nOBTopHocTel
II ,ll,p.).

CHCTeMaTlIlJeCKlIe n01'pelliHOCTH Mo1'yr 6bITb nOCT05IHHbIMII HJIf
nepeMeHHbIMII, YBeJIlIlJIIBalOII.I.HMIIC5I HJIII YMeHbUIalOII.I.HMHC5IB np~
uecce 3KcnepHMeHTa. I1x 065I3aTeJIbHO Hy:m:HO IICKJIIOlJaTb. I13BecTHI
CJIylJaH, K01',n:a H3-3a HaJlIIlJHH CIICTeMaTHlJeCKIiX n01'pelliHOCTeu ,ll,CJI

JIIH'l>HerrpaBHJIbHhle HaYlJHble BbIBO,ll,hIII3 3KcnepHMeHTa. CHCTeMaTHlJe-
1'1\ lie OlliH6KH (n01'pelliHOCTII) Mo1'yT 6bITb yCTpaHeHbI CJIe,ll,YIOII.I.HMH
MI'TO,ll,aMH.

4aCTO OT CHCTeMaTHlJeCKIiX rro1'peulHocTeH 1-5 1'pyrrn MO:m:HO H3-
t'iIlIlHTbCH ,n:o HalJaJIa 3KcrrepHMeHTa nyTeM pe1'YJIHpOBKH IIJIII peMoHTa
('P(',ll,CTBH3MepeHHH, TII.I.aTeJIbHOUnpoBepKH yCTaHoBKII cpe,n:CTBII3Mepe-
IIl1i'l, yCTpaHeHHH He:m:eJIaTeJIbHbIXB03,n:eHcTBHll BHClliHeH Cpe,ll,bI. Oco-
rioe BHIIMaHlie ,ll,OJI:m:HO6bITb y,n:eJIeHO060cHoBaHmo TeopHH H MeTo,n:HKH
1I:IMepeHHH. O,ll,HHM H3 3¢¢eKTIIBHbIX MeTO,ll,OByCTpaHeHII5I CHCTeMaTH-
11('CKHXOlliH60K 1-3 rpynn 5IBJIHeTC5IHCKJIIOlJeHlIe fiX 15npouecce 3K-
('lIepIIMeHTa. OCHOBHbIM npHHUHnoM 3T01'O HCKJIIOlJeHHH5IBJI5IeTC5I rro-
1l'l'0pHOe H3MepeHHe BeJIHlJHH.

I1pHMeH5IIOT TaK:m:e MeTO,ll,3aMeII.I.eHHH. I1pH H3MepeHHH Xl BMeCTO
IICCJIe,ll,yeMoro 06'heKTa YCTaHaBJIHBaIOT 3TaJIOHHpOB8HHbIH, 3apaHee
WIMepeHHblU C BhICOKOU TOlJHOCThIO.Pa3HOCTb B H3MepeHIIHX n03BO-
JIHT HaUTH norpelliHOCTb H3MepHTeJIbH01'O cpe,n:CTBa.

PCJIH Bce :m:e HeJIb35I YCTaHOBIITb 3HalJeHHe CHCTeMaTlIlJeCKHX no-
I'lleUlHOCTeu, TO OrpaHHlJHBaIOTC5I oueHKOU IIX rpaHHu.

C/lyttaUHble noepelUHocmu. I1pH npOBe,ll,eHHHC O,ll,HHaKOBOHTII.I.aTeJIb-
1I0CTbIOTex IIJIH HHbIX 3KcnepHMeHTOB pe3YJIbTaTbI II3MepeHIIH O,n:HOH
II TOU:m:eBeJIHlJHHbI(,ll,a:m:eCYlJeTOMII3BeCTH01'O3aKOHa CHCTeMaTIIlJeCKHX
1I0rpeUlHOCTeu), KaK rrpaBIIJIO, OTJIHIIaIOTCHMe:m:,n:yC060H. KaK OTMe-
'!aJIOCbBhIwe, 3TO CBH,n:eTeJIbCTByeT0 HaJIlIlJlIH CJIYlJaUHbIX rrorpeWHO-
('TeiL

Ka:m:,ll,bIU3KcnepHMeHTaTOp, aHaJIII3IIpyH pe3YJIbTaTbI II3MepeHHH,
1\()JI:m:eHyMeTb rrpaBIIJIbHO OU,eHIITb HeII36e:m:HOB03HHKalOII.I.IIe CJIylJarr-
IIhle norpelliHOCTll. K CJIYlJarrHbIM OlliH6KaM OTHOCHTTaK:m:e, KaK y:m:e
1I:1BeCTHO,npOMaXH II 1'py6ble norpeWHOCTH.

HaH60JIee THrrHlJHbIMII npHlJHHaMH npOMaXOB HBJI5IIOTC5IOlliIl6KH
IIpH Ha6JIIO,ll,eHII5IX: HenpaBHJIbHblrr OTClJeT no lliKaJIe H3Mep"TeJIbHbIX
IIp1I6opOB, onlICKII (oWII6KII) npII 3anlICII pe3YJIbTaTOB I13MepeHIIH, pa3-
JIIIlJHble MaHlInYJI5IUIIII C npIl60paMII I1JIII IIX OT,n:eJIbHbIMIIY3JIaMII ~nepe-
CT8HOBKa, 3aMeHa 6JIOKOB, npOBepKa II ,n:p.). fpy6ble n01'p,elliHOCTH 1503-

IIHKaIOT BCJIe,n:CTBIIe HeIlcrrpaBHOCTH rrpIl60pOB, a TaK:m:e BHe3arrHO
IIIMeHHBlliIlXC5I YCJIOBIIU 3Kcrrep IIMeHTa.

AHaJIII3 CJIYlJarrHbIX n01'peWHOCTeH OCHOBbIBaeTCHHa meopuu C/lY-
I(m/HblX olUu6oK. 3Ta TeOplI5I ,n:aeTB03MO:m:HOCTbCorrpe,n:eJIeHHOll 1'apaH-
Tllerr BbIlJlICJIHTb ,n:eHCTBIITeJIhHOe 3HalJeHIIe II oueHHTb B03Mo:m:Hble
OIIIH6KII, rro KOTOphIM Cy,n:5IT0 ,ll,eHCTBHTeJIhHOM3HalJeHIIII IICKOMOrr Be-
JIHlJIIHbI.

B OCHOBeTeopHH CJIYlJarrHbIX OWH60K JIe:m:aTIIpe,n:nOJIo:m:eHII5J0 TOM,
'1'1'0rrpH 60JIblliOM lJHCJIe II3MepeHIIH CJIYlJallHble norpeWHOCTH o,n:IIHaKO-
BOll BeJIIIQIIHbI, HO pa3Horo 3HaKa, BCTpelJaIOTC5IO,ll,IIHaKOBO lJaCTO;
(}OJIbllilIe rr01'peWHOCTII BCTpelJaIOTCH pe:m:e, lJeM MaJIble, HJIH Bep05IT-
1I0CTb rr05IBJIeHIIH IIo1'peWHOCTII YMeHbWaeTC5I C pOCTOMee BeJIIIlJHHbI,
l'pII 6eCKOHelJHO60JIbWOM lJlICJIe II3MepeHIIH HCTHHHoe 3HalJeHIIe H3Me-
pHeMorr BeJIlIlJlIHbI paBHO Cpe,ll,HeapH¢MeTHlJeCKOMY 3HalJeHIIIO Bcex
PC3YJIbTaTOBII3MepeHlIll: II05IBJleHHe TOro IIJIII IIH01'O pe3YJIbTaTa II3Me·
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peHIHl KaK CJIyqaHHOrO C06bITH5I OnHCbIBaeTC5I HOpMaJIbHbIM 3aKOH'
paCnpe,lJ,eJIeHH5I. 'I

Pa3JIHqaIOT reHepaJIbHyIO H BbI60pOqHYIOCOBoKynHocTb H3MepeHH
Do,lJ, reHE~paJIbHOH cOBoKynHocTbIO nO,lJ,pa3YMeBaIOT BCe MHO)KeCT:
B08MO)KHbIX 3HaqeHIIH lI3MepeHffH Xi lIJIlI B03MO)KHbIX 3HaqeHlIH n'
rpeUIHOCTeH !1Xi . JJ.JI5I BbI60pOqHOll cOBoKynHocTII lI3MepeHlIll n orp,
HlIqeHO, II B Ka)K,lJ,OMKOHKpeTHOM CJIyqae CTpOrO onpe,n;eJI5IeTC5I. 06blq'
CqHT8IOT, qTO eCJIII n > 30, TO Cpe,lJ,Hee 3HaqeHlIe ,lJ,aHHOH cOBoKynHoc,
H3MepeHlIll X' ,lJ,OCTaTOqHO npH6JIlI)KaeTC5I KerO IICTIIHHOMy 3HaqeHII1

TeOpH5I CJIyqallHbIX OUIlI60K n03BOJI5IeT peUIlITb ,lJ,Be OCHOBHble 3
,lJ,aqlI: OueHlITb TOqHOCTb H Ha,lJ,e)KHOCTb lI3MepeHII5I npH ,lJ,aHHOM KOJI:
qeCTBe 3aMepOB; Onpe,lJ,eJIlITb MlIHHMaJIbHOe KOJIlIqeCTBO 3aMepOB, r:'
paHTlIpYIOmee Tpe6yeMyIO (3a,lJ,aHHYIO) TOqHOCTb H Ha,lJ,eMHOCTb H3M
peHlI5I. Hap5I,lJ,y C 3TlIM B03HHKaeT He06xo,lJ,lIMOCTb IICKJIIOqlITb rpy6
0llIlI6KlI p5I,lJ,a, OnpepeJIHTb ,lJ,OCTOBepHOCTb nOJIyqeHHbIX ,lJ,aHHbIX H ,n;
PaCCMOTplIM OCHOBHble 3a,lJ,aqH.

IiHTepBaJIbHan ou.eHKa C 'nOMOllJ,blO )1.0BepUTeJIbHOH: BepOSlTHOCT
.uJI5I 60JIblliOll BbI60PKII II HOpMaJIbHOrO 3aKOHa paCnpe,lJ,eJIeHlI5I 06m
ou,eHOqHOll XapaKTepHCTHKOH lI3MepeHIf5I 5IBJI5IIOTC5I,lJ,lICnepClI5I JJ. H K,
9(pqmu'lIeHT BapHau,HH .

n
~ (Xt- X)2

IT _ 0'2 _ t=1
,1-1,- - n-l

LLHCnepCH5I XapaKTepH3yeT O,lJ,HOP0,lJ,HOCTblI3MepeHH5I. qeM BbIllie ,
TeM 60JIbllie pa36poc H3MepeHlIH. K03<pqmu,HeHT BapHau,HH XapaK'I1,
pH3yeT H3MeHqHBOCTb. qeM BbIllie KB, TeM 60JIbllie H'3MeHQlIBOCTb H
MepeHHH OTHOCHTeJIb~O Cpe,lJ,HlIX 3HaQeHHH. KB ou,eHHBaeT TaKMe pa,i
6poc nplI ou,eHKe HeCKOJIbKHX BbI60pOK. '

.uOBeplITeJIbHbIM Ha3bIBaeTC5I lIHTepBaJI 3HaQeHHll Xi, 13 KOTOpb
nOna,lJ,aeT HCTHHHOe 3HaQeHHe XlI. lI3Mep5IeMOll BeJIHQlIHM C 3a,lJ,aHHg
Bep05ITHOCTbIO. JJ.OBepHTeJIbHOH Bep05ITHOCTbIO (,lJ,OCTOBepHOCTbIO) lI3Mr
peHH5I Ha3bIBaeTC5I Bep05ITHOCTb P A TOrO, QTO lICTlIHHOe 3HaQeH
XlI. H3Mep5IeMOll BeJIHqHHbI nOna,lJ,aeT B ,lJ,aHHbIH ,lJ,OBepHTeJIbHbIH HHTe,
BaJI. 3Ta BeJIlIqHHa onpe,lJ,eJI5IeTC5I B ,lJ,OJI5IX e,lJ,lIHHu,bI HJIlI B npou,eHTa"
He06xo,lJ,IIMO yCTaHoBHTb Bep05ITHOCTb TOrO, qTO XlI. nOrra,lJ,eT B 30
a ~ XlI. ~ B. JJ.OBepHTeJIbHa5I Bep05ITHOCTb PAonHCbIBaeTC5I BblpallieHH:

1 [ (B -x) (a - x) JPA= P (a<m (X) < B = 2 cI> -a- - cI> -(J- ,

r,lJ,e cI>(t) - <pyHKU,H5I J1anJIacca, apryMeHToM KOTOpOH 5IBJI5IeTC5I d
HOllieHI:!e fA, K Cpe,lJ,HeKBa,lJ,paTlIqHoMY a, T. e. t = fA,/a (4.5), fA,

=B - x; fA, = - (a - x), t - rapaHTHllHbIH K09<P<PHu,HeHT.';
cI>YHKU,H5I cI>(t) - 3TO HHTerpaJIbHa5I <PYHKU,H5IJ1anJIacca: cI>(t):

~ ~ ~
= V2

2Jt S e-"2 dt. qHCJIeHHble 3HaqeHlI5I (]) (t) nplIBe,lJ,eHbI B TaOJI.:'

. 0

T a 6 JI li IJ,a 4.1

I ep (I) <P (I) <P (t)

0,00 0,0000 0,75 0,5467 1,50 0,8664
0,05 0,0399 0,80 0,5763 1,55 0,8789
0,10 0,0797 0,85 0,6047 1,60 0;8904
0,15 0,1192 0,90 0,6319 1,65 0,9011
0,20 0,1585 0,95 0,6579 1,70 0,9109
0,25 0,1974 1,00 0,6827 1,75 0,9199
0,30 0,2357 1,05 0,7063 1,80 0,9281
0,30 0,2357 1,05 0,7063 1,80 0,9281
0,35 0,2737 1,10 0,7287 1,85 0,9357
0,40 0,3108 1,15 0,7419 1,90 0,9426
0,45 0,3473 1,20 0,7699 1,95 0,9488
0,50 0,3829 1,25 0,7887 2,00 0,9545
0,55 0,4177 1,30 0,8064 2,25 0,9756
0,60 0,4515 1,35 0,8230 2,50 0,9876
0,65 0,4843 1,40 0,8385 3,00 0,9973
0,70 0,5161 1,45 0,8529 4,00 0,9999

B 3TOH 3a,lJ,aqe B03MO)KeH ,lJ,pyroll BapHaHT .. Ha OCHOBe onpe,lJ,eJIeH-
IlbIX ,lJ,aHHbIX YCTaH08JIeHa ,lJ,OBeplITeJIbHa5I Bep05ITHOCTb P fl.; OqeHb
IIaCTO ee nplIHlIMaIOT paBHoll 0,90; 0,95; 0,9973. He06xo,lJ,lIMO yCTa-
1I0BlITb TOqHOCTb H3MepeHlIll, T. e. ,lJ,OBeplITeJIbHbIll HHTepBaJI 2f.1.

DOCKOJIbKY P11. = cI>( ~ ) , TO no TaOJI. 4.1 oopaTHbIM lIHTepnOJIH-

pOBaHHeM MOMHO onpe,lJ,eJIlITb nOJIOBHHy. )1.0BeplITeJIbHOrO HHTepBaJIa:
It = aargcI> (P11.) = at (4.6), r,lJ,e arg cI>(P11.) - apryMeHT <PYHKlJ,lIH"J1an-
JlaCca lIJIH nplI n < 10 CTbIO)1.eHTa (TaOJI. 4.2). JJ.~BeplITeJIbHblH HH-
TCpBaJI xapaKTepH3yeT TOqHOCTb.lI3MepeHH5I )1.aHHOH BbIOOPKH, a ,lJ,0-
nepHTeJIbHa5I Bep05ITHOCTb - ,lJ,OCTOBepHocTb H3MepeHlI5I.

IIpHMep. BbIIlOJIHeHO 30 li3MepeHliH rrpOqHOCTli o,n:eM,n:bI yqa~TKa aBTOM06liJIbHOH
I\OpOrH. DPIi STOM cpe,n:HliH MO,n:yJIb yrrpyrOCTH o,n:eM,n:bI £3= 170 Mrra. Bbl-

'llICJIeIiHOe 3HaqeHIie cpe.L\HeKBa,n:paTIiqHOrO OTKJIOIieHIiflOKa3aJIOCb (J =3,1 Mila,
()npe,n:eJIIiTb TOqHOCTb Ii ,UocToBepHocTb sKcrrepIiMeHTa.

TpeoyeMyIO TOqHOCTb H3MepeHlIll onpe,UeJIHM ,UJI5I pa3HbIX YPoBHeH
)\OBepHTeJIbHOH Bep05ITHOCTH, npHH5IB COOTBeTCTBeHHO 3HalIeHH5I
IIrgcI>(t) no TaOJI. 4.1: P11.=0,9; 0,95; 0,9973; 11= ±3,1·1,65=

,:5,1; ±3,1.2,0=6,2; ±3,1.3=9,3Mna. '"
CJIe,UOBaTeJIbHO, ,UJIH ,UaHHoro cpe,UcTBa H MeTO,Ua ,UoBepHTeJIbHbIH HH·

TI'pBaJI B03pacTaeT npHMepHo B ,UBa pa3a, eCJIH PA yBeJIHlIHTb TOJIbKO !IS
10 %. He06xo,UHMO onpe,UeJIHTb ,UocTOBepH<:lcTb H3MepeHHll ,UJIH yCT<I-
1I0BJIeHHOrO ,UoBeplITeJIbHOrO HHTepBaJIa, HanpHMep f.1 = ± 7 Mna. Do

IllopMyJIe (4.5) t = ~ = 7/3,1 == 2,26. Do Ta6JI. 4.1 ,lJ,JIH t = 2,26 orrpe-
(J "

J\l\TIHeM P11. = 0,8. 3TO 03HalIaeT, lITO B 3a,UaHHbIH ,UoBeplITe.TJ:bHbIH HH-
lCpBaJI H3 100113MepeHHH He Ilona)J,aeT TOJIbK~ TpH.



3HaqeHHe 1 - <P (t) Ha3blBalOT ypoBHeM 3HaqHMOCTH'. 113 HerO CJI.

1I.yeT, qTO IIpH HOpMaJIbHOM 3aKOHe paCIIpe)J,eJIeHlU[ IIorpeIIlHOCTb, rrp

BbIIIlalOIII,aH )J,OBepHTeJIbHbIH HHTepBaJI, 6y)J,eT BCTpeqaTbCH O)J,HH .

li3 nH H3MepeHHH:

P11.

nH=I_p (4.
11.

HJIH HHaqe rrpHxo)J,HTCH 6paKoBaTb O)J,HO H3 nH H3MepeHHH.

nj)[:Me). I1CIlOJIb3Yll ,L\aHHble nplIBe,L\eHHoro Bblllle npllMepa, BbJtlllCJIIITb!y:;
JIlIlJeCTBO 113MepeHlIH, H3 KOTOpblX O,L\HO113MepeHlIe npeBbllllaeT ,L\oBepIITeJIbH~
IIHTepBa.~.

Ilo epopMyJIe (4.7) l1MeeM )J,JIH P11. = 0,9; n = 0,9/(1 - 0,9) =}
II3MepeHHH. nJIH P11., paBHoH 0,95 H 0,9973, COOTBeTCTBeHHO 19 II 3
H3MepeHl:IH.

Y CTaHOBJleHHe MMHMMaJlhHOrO KOJIM'IeCTBa M3MepeHMH. Bce 3Kcrr.

pHMeHTaJIbHble HCCJIe)J,OBaHlIH B TeXHHKe 6a3HpYlOTCH Ha H3MepeHHH.

nJIH IIpoBe)J,eHH5I OrrbITOB C He06xo)J,IIMOH TOqHOCTblO II )J,ocToBepHocTb

He06xo)J,HMO 3HaTb TO KOJIHqeCTBO H3MepeHHH, npH KOTOpbIX 3Kcnep~

MeHTaTOp yBepeH B rrOJIO.IKIITeJIbHOM IICXO)J,e. O)J,HaKO qpe3MepHO 60JI'

IIloe KOJlHqeCTBO II3MepeHHH Tpe6yeT 3HaqHTeJlbHbIX 3aTpaT BpeMeH!

H pecypcOB. B CB5I3H C 3Tl1M O)J,HOH H3 rrepBOOqepe)J,HbIX 3a)J,aq rrp

CTaTHCTHqeCKIIx MeTO)J,ax oueHKH 51BJl5IeTC5I yCTaHOBJIeHIIe MIIHIIMaJI$

Horo, HO )J,OCTaTOqHOrO )J,JI5I )J,aHHbIX yCJIOBHH qIICJIa H3MepeHHH.

3a)J,aqa CBO)J,HTC5I K yCTaHOBJIeHHIO M11HHMaJIbHOrO 06beMa BbI60PK

(q11CJIa H3MepeHHH) N mln npH 3a)J,aHHbIX 3HaqeHH5IX )J,OBep11TeJIbHOrO Hi

TePuBaJIa :/-l H )J,OBepHTeJIbHOH Bep05lTHOCTH. IlpH BbIIIOJIHeHHH H3Mep '.

HHH HeOOXO)J,HMO 3HaTb HX TOqHOCTb ~, KOTOpylO 06blqHO xapaKTep

3YlOT 00 - cpe)J,HeapHepMeTHqeCKOe 3HaqeHHe cpe)J,HeKBa)J,paT11qHOI\

OTKJIOHeH115I a: 00 = o/l/n; ~ = 0'07x (4.8). 3HaqeHHe 0'0 qaCTO H

3bIBalOT cpe)J,HeH OIIlH6KOH. nOBepHTeJIbHbIH 11HTepBaJI OIIlH6KH H3M

peHH5I ~ orrpe)J,eJI5IeTC5I aHaJIOrHqHO,KaK 11 )J,JI5I 113MepeHHH /-l= to'o'
C IIOMOIII,blO t JIerKOonpe)J,eJIHTb )J,oBepHTeJIbHylO Bep05lTHOCTb OIIlH6k
H3MepeHHH H3 Ta6JI. 4.1. '

B 11CCJIe)J,OBaHH5IX qaCTO no 3a)J,aHHoH TOqHOCTH ~ H )J,oBepIITeJIbHO

BepoHTHoCTH 113MepeHII5I onpe)J,eJI5IIOT MHHHMaJIbHOe KOJIHqeCTBO H3Me

peHHH, rapaHT11pylOIUHx Tpe6yeMble 3HaqeHH5I ~ 11 <P (t).
AHaJIOrHQHO ypaBHeHHIO (4.6) C yqeTOM (4.8) 3arrIIIIleM /-l

= O'arg<P (P/1,) - ao/VIi t (4.9). OTclO)J,a, rrOJIara51 N mln = n, IIMeeM

2a2[2 KH[2

Nmin = -a2 = /r2'
u

3)J,eCb KB - K03epepHUIIeHT Bap11aUHH (H3MeHqlfBOCTH), %; ~
TOqHOCTb II3MepeH11H, %. nJI5I BblqHCJIeHII51 N min MO:tKeT 6bITb rrpa
H5ITa cJIe)J,ylOIII,a51 rrOCJIe)J,oBaTeJIbHOcTb.',

1. IlPOBO)l,51T rrpe)J,BapHTeJIbHbIH 9KcrrepHMeHT C KOJIIIqeCTBOM It3

MepeHIIH n, KOTopoe COCTaBJI5IeT B 3aBIICIlMOCTH OT Tpy)J,oeMKocTII OrrbIT
OT 20 )J,O EO.

2. BblqIICJI5lIOT cpe)J,HeKBa)J,paTHQHOe OTKJIOHeHIIe a (4.4).
:3. B COOTBeTCTBIIH C rrOCTaBJIeHHbIMII 3a)J,aqaMH 3KcrrepIIMeHTa

YI'TaHaBJIIIB31OT Tpe6yeMylO TOQHOCTb II3MepeHHH /-l, ~, KOTopaH )J,OJI.lKHa

ril>lTb He MeHee TOcIHOCTIl rrpH6opa.

4. YCTaH3BJIIIB3IOT HOpMHpoBaHlme OTKJIOHeHHe t, 3HaQeHIIe KO-

'I'(Jporo 06bIQHO 3a)J,aIOT; OHO 3aBHCIIT TaK:tKe OT TOLJHOCTH MeTO)J,a. Ha-

lip HMep, rrpH 60JIbillOH TOIJ:HOCTH II3MepeHIIH MOLKHO rrpHH5lTb t = 3,0,
IIpH MaJIOH - t = 2,0. TaK, H3Mep5l5l BJIa.IKHOCTb rpyHTa H MaTe-

1'113JIOB, MO:tKHO npHH5lTb t = 2, nJIOTHOCTb, rrpOQHOCTb, pa3MepbI

'J'{'J[ - t = 2,5-3,0.
5. vb (4.9) onpe)J,eJI5lIOT Nmin. B )J,aJIbHeHIIleM B npouecce 9KC-

1Il'pIIMeHTa QIICJIO II3MepeHIIH He )J,OJI:tKHO 6bITb MeHbIIle N min·

npHMep. OpH nplleMKe coopy)KeHHH KOMIICCIIH B KalJeCTBe O,L\HOrO 113 napa·
~ll"rp(JB 3aMepaeT IIX IIII1PIIHY. COrJIaCHO BpeMeHHOH HHCTPYKljllll Tpe6yeTca BbIlIOJI-
IllITb 25 113MepeHllil; ;LJ,OIJycKae~lOe OTKJIOHeHlfe IlapaMeTpa ± 0, I M. Heo6xo,L\lf·
1111OIlpe,L\eJIHTb, C KaKoH ,L\OCToBepHocTblO KOMlfCClfa oueHHBaeT ,L\aHHblll napa.
MeTp. Ope):\BaplfTeJIbHO BbllJlICJIeHHOe 3HalJeHlfe a= 0,4 M.

COrJIaCHO HHCTpyKUIIII ~ = 0,1 M. 113 ypaBHeHII5I (4.10) MO.IKHO

V- ~ V-----, 0,1 41
1:lIIHCaTb t = n·cr = 25; 0,4 = 1,25. B COOTBeTCTBIIII C Ta6JI. •

IllluepIITeJIbHa5l Bep05lTHOCTb )J,JI51

(, 1,25 P/1, = 0,79. 3TO HH3Ka51

III'p051THOCTb. IlorpeLlIHocTb, rrpe-

1Ii>11ll3IOIUa51 )J,oBepHTeJIbHbIH IlH-

'['('\lBaJI 2ft = 0,2 M, COrJIaCHO BbI-

P:IlIWHHIO (4.7) 6Y)J,eT BCTpeLJaTb-

('H O,lJ,IIHpa3 II3 0,79/(1 - 0,79) =
- 3,76, T. e. Il3 4 II3MepeHIIH.

:'lTo He)J,orrycTIIMo. BblQHCJIHM MIl-

IllIMaJIbHOe KOJIIILJeCTBO Il3Mepe- -X
II II rr C )J,OBepIITeJIbHOH Bep05lT-

IIllCTblO P11., paBHoH 0,9 II 0,95.
IIIl tPopMyJIe (4.10) l1MeeM N mln =

0,42 • 1,652/0,12 = 43 Il3Mepe-

IIIIH rpH P11. = 0,90 H 64 H3Me-

Pt'IIII51 rrpH P/1,= 0,95.
OueHKII II3MepeHllH C rrOMOIUblO a II 0'0 IIO npIIBe)J,eHHbIM MeTO)J,aM

1'11\laBe)J,JIIIBbI rrpH n > 30. JlJI5I Haxmf{)J,eHII51 rpaHIIU )J,oBepHTeJIbHOrO

IliiTepBaJIa npII MaJIbIX 3aQeHII5IX npIIMeH5IIOT MeTO)J" npe)J,JIOll<eHHbIH

" 1908 r. aHrJIIIHCKIIM MaTeMaTIIKOM B. C. rOcceToM (rrceB)J,oHHM

(:Ti>IO)J,eHT). KpIIBble pacnpe)J,eJIeHII5I CTblo)J,eHTa B cJIyQae n'-+ 00

(1IpaKTIIQeCKII rrpII n > 20) nepexOJJ,51T B KpHBble HOPM3JIbHOrO pacnpe-

JII',lIeHH5l (pIlC. 4.1).
,UJI5l MaJIOH BbI60PKII )J,oBepIITeJIbHbIH HHTepBaJI /-lCT """ O'o<XQY

(11.11), r)J,e <XCT - K03epepHUIIeHT CTblO)J,eHTa, ITpIIHIIMaeMbIH ITOTaOJI. 4.2
II 3aBIIC11MOCTII OT 3HaQeHII5I )J.oBepHTeJIbHOH BepOHTHOCTII <PCT'

Pile. 4.1. KpIlBble pacrrpe):\eJIeHIIIl
CTblO,L\eHTa ):\JIa pa3JIIllJHbIX 3HalJeHIIH: tit

1 - n ...•.00; 2 - n = 10; 3 - n = 2



3HaqeHHe aCT npH PA
n

0,80 0,90 0,95 0,99 0,995 0,999

2 3,080 6,31 12,71 63,70 127,30 637,20
3 1,886 2,92 4,30 9,92 14,10 31,60
4 1,638 2,35 3,18 5,84 7,50 12,91
5 1,533 2,13 2,77 4,60 5,60 8,61
6 1,476 2,02 2,57 4,03 4,77 6,86
7 1,440 1,94 2,45 3,71 4,32 5,96
8 \,415 1,90 2,36 2,50 4,03 5,40
9 1,397 1,86 2,31 3,36 3,83 5,04

10 1,383 1,83 2,26 3,25 3,69 4,78
12 1,363 1,80 2,20 3,11 3,50 4,49
14 1,350 1,77 2,16 3,01 3,37 4,22
16 1,341 1,75 2,13 2,95 3,29 4,07
18 1,333 1,74 2,11 2,90 3,22 3,96
20 1,328 1,73 2,09 2,86 3,17 3,88
30 1,316 1,70 2,04 2,75 3,20 3,65
40 1,306 1,68 2,02 2,70 3,12 3,55
50 1,298 1,68 2,01 2,68 3,09 3,50
60 1,290 1,67 2,00 2,66 3,06 3,46
00 1,282 1,64 1,96 2,58 2,81 3,29

3Hafl !-1CT, MO.lKHO BbIIJ:HCJIIITb" ~eikTBHTeJIbHOe 3HaIJ:eHlIe
MOH IleJIHIJ:IIHbI ~JIfl MaJIOH BbI6oPKII: XA = X ± !-1CT (4.12). B03MO.lK,
llHaH rrOCTaHOBKa 3a~aIJ:H. no n 1I3BeCTHblX H3MepeHHH MaJIOH B~
60PKII He05xo~HMO orrpe~eJIHTb ~OBepHTeJIbHYIO BepOHTHOCTb PA rrR'
yCJIOBHH, IJ:TO rrorpelliHOCTb cpe~Hero 3HaIJ:eHIIH He BbIH~eT 3a IIp
~eJIbI ± !-1CT' 3a~aIJ:Y peIllaIOT B TaKOH rrOCJIe~OBaTeJIbHOCTII. BbIIJ:H

JIHIOT cpe~Hee 3HaIJ:eHHe X, ao II aCT = !-tCT. C rrOMOllJ,bIO BeJIIIIJ:HH'
ao y

aCT' 1I3BeCTHoro n II Ta6,1I. 4.2. orrpe~eJIHIOT ~oBepHTeJIbHYIO BepoH;
HOCTb.

HCKJl104eHlie rpy6blx oumooK plI~a. nOHBJIeHHe 3THX o III II60;
BrrOJIHe BepoflTHo, a HaJIHIJ:He HX OllJ,yTHMO BJIHfleT Ha pe3YJIbTaT H3M
peHHH. TaK, Y.lKe O~Ha rpy6afl 0IllH6Ka B 25-TH H3MepeHHHx !1 MeH~
I1CKa.lKaeT 3KcrrepHMeHTaJIbHble ~aHHble. npH aHaJIII3e 3KcrrepIIMe •..•
Ta He06xo~HMO rrpe.lK~e Bcero HCKJIIOIJ:IITb rpy6ble OIllII6KtI. O~Ha~
f1pe2K~e IJ:eM HCKJIIOIJ:llTb TO IIJIII HHoe H3MepeHHe, Heo6xo~IIMO yO)
J.!.HTbCH, IJ:TO 3TO ~eHCTBIITeJIbHO rpy6aH OIllIIOKa, a He OTKJIOHeHIl1
BCJIe~CTBIIe CTaTIICTHIJ:eCKOrO pa30poca. 113BecTHO HeCKOJIbKO MeTO~'
orrpe~eJIeHIIfl rpyOblx OIllIIOOK CTaTHCTHIJ:eCKOrO pH~a. HaII60JIee rrp,
CTbIM CIlOCOOOM HCKJIIOIJ:eHHH II3 pfl~a pe3KO BbmeJIHIOllJ,erOCH II3M;,
peHIIH HBJIHeTCH rrpaBHJIO Tpex CIIrM. Pa36poc CJIyIJ:aHHbIX BeJI.
IJ:IIH OT cpe~Hero 3HaIJ:eHI151 He rrpeBbIlliaeT Xmax, min = X ± 3a (4.13,

EOJIee ~OCTOBepHbIMII HBJIHIOTCH MeTOJ.!.bI, 6a3HpyeMble Ha HCrrOJIb3:'
BaHHH ~OBepHTeJIbHOrO IIHTepBaJIa, nYCTb HMeeTCH CTaTHCTHIJ:eCKH,;

pll)\ MaJIOH BbI60pKH, rrO~IJ:IIHHIOlll,HHCH 3aKoHy HOpMaJIbHoro pacrrpe'
1\('JleHHH. npH HaJIH'lIIH rpy6blx 0llIH6oK KpHTepHH HX rrOHBJIeHHH

p. x~ax - X '_.

PI = Vn-I'a -- n

X -Xmin

P2= Vn-1'
a -- n

I')\e Xmax, Xmin - HaH60JIbillee II HaHMeHblllee 3HaIJ:eHIIH H3 n II3Me·

pCHIIH.

I3max npli PA I3max npH PA
n

I I
n

I I0,90 0,95 0,99 0,90 0,95 0,99

.
3 \,41 1,41 1,41 15 l?,q3 2,49 2,80
4 1,64 1,69 ,],72 16 2,3(5 2,52 2,84
5 1,79 1,87 1,96 17 2,38 2,5(5 2,87
6 . 1,89 2,00 2,13 18 2,40 2,58 2,90
7 1,97 2,09 2,26 19 2,43 2,60 2,93
8 2,04 2,17 2,37 20 2,45 2,62 2,96
9 2,10 2,24 2,46 21> 2,54 'f,7~ ~,07

10 2,15 2,29 2,54 ~.g 2,61 2,7~ ,16
II 2,19 2,34 ~,QI 2,67 2,8(5 $,22
12 2,23 2,39 2,66 40 2,72 - 2,90 ?,2~
13 2,26 2,43 2,11 45 ~,76 2,95 MS
14 2,30 2,46 2,76 50 2,80 2,99 3,:37

113 Ta6JI. 4.3 rrpIIBe~eHbI B BaBIICHMOCTH OT ~OBepIITeJIbHOH Be-
pOHTHOCTII MaKCIIMaJIbHble 3HaIJ:eHf\H Pmax, B03HHKaIOllJ,IIe BCJIe~CTBHe
CTaTIiCTIIIJ:eCKOrO pas6poca. ECJlH ~1 > Pmax, TO 3HaIJ:eHIIe Xmax HeOO-
XO,L\HMO HCKJIIOIJ:,HTb H3 CTa- Ta6JIHl\8 4.4
THCTHIJ:eCKOrO pH~a KaK rpy-

3HaqeHHH q rrpli PArlyIO rrorpelliHOCTb .. npII

1\2 < Pmax HCKJIIOIJ:aeTCH Be-

I .'

JIIIIJ:HHa Xmin. nOCJIe HCKJI!O- n 0,95 0,98 0,99 0,995

IIl'HHH rpy6blx OIllH6oK orrpe-
1\l'JI5HOT HOBbIe 3HaIJ:eHijH X 2 15,56 38,97 77,96 779,7
11 (J H3 n - 1 HJIII n - 2 II3- 3 4,97 8,04 11,46 36,5
Ml'peHIIH. 4 3,56 5,08 6,53 14,46

BTOpOH MeTo~ yCTaHoB- 5 3,04 4,10 5,04 9,43

JIl'llHH rpy6blx OllIH6oK OCHO- 6 2,78 3,64 4,36 7,41
7 2,62 3,36 3,96 M7

Ulill Ha HCrrOJIb30BaHIIH KpII- 8 2,51 3,18 3,71 ,'),73
'I'l'pIiH B. 11. POMaHoBcKoro 9 2,43 3,Q5 ~,54 5,31
II TaK2Ke rrpHMeHHM ~JIH Ma- IO 2,37 2,96 ,41 5,01

,~()ii Bb16opKH. MeTo~HKa BbI- 12 2,29 2,83 3,23 4,62
14 2,24 2,74 3,\2 4,3,,7

111l.TJeHII5I rpy6blx OliIII6oK 16 2,20 2,68 3,04 4,20
l'IIO)IHTCfl K CJIe~YIOlIJ,eMY , 18 2,17 2,64 3,00 4,07
: l: IJ\aIOTCH ~oBep HTeJIbHoj:i 20 2,15 2,60 2,93 3,98

11('jIOHTHOCTbIO PA H no co 1,96 2,33 2,58 3,29,

L07



/I;~
Ta6JI. 4.4 B 3aBHCHMOCTHOT n HaXO)J.HTCHK03<P<PH!1'ireHTq. BbIqHCJIHlO\
npe)J.eJIbHO )J.orrycTHMylO a6COJIlOTHylO oum6Ky oTAeJIbHOrO H3MepeHH'
Bop = (1q (4.15).

ECJIH X ~ Xmax > Brrp, TO H3MepeHHe Xmax HCKJIlOqalOT H3 pH)J..
Ha6JIlO)J.eHHH:.

BTOT MeTO,ll.60JIee Tpe60BaTeJIeH K OqHCTKe pH,ll.a. \
flpH aHaJIH3e H3MepeHHH MOMHO rrpHMeHHTb ,ll.JIH rrpH6JIHMeHHO.

OII.eHKH TaKylO MeTO,ll.HKy: BbIqHCJIHTb rro (4.4) Cpe,ll.HeKBa,ll.paTHqHO
H3MepeHHe (1; orrpe,ll.eJIHTb C rroMow.blO (4.8) (10; rrpHHHTb ,ll.oBepHTeJIb
HylO BepmITHOCTb P1\H HaHTH ,ll.oBepHTeJIbHbI2 HHTepBaJIbI /-LCT H'3 (4. 11)'
OKOHqaTeJIbHO yCTaHoBHTb ,ll.eHcTBHTeJIbHOe 3HaqeHHe H3MepHeMoH B
JIHqHHbI XI\ rro <popMyJIe (4.12). flpHBe,ll.eHHaH MeTO)]}lKa II.eJIec"
06pa3Ha JIHWb ,ll.JIHBTopocTeneHHbIx 3KcrrepHMeHToB. B cJIyqae 60JIe
rJIy60Koro aHaJIH3a 3KcrrepHMeHTaJIhHbIX ,ll.aHHbIX peKOMeH,ll.yeTcH CJI
)J.YlOW.a5l MeTO,ll.HKa.

1. I10CJIe rrOJIyqeHH5l 3KcrrepHMeHTaJIbHbIX ,ll.aHHbIX B BH,ll.e CTaT
CTlIqeCKOrO pH,ll.a ero aHaJIH3HpYlOT. I1poBe,ll.5l nOBTopHbIe H3MepeHH
B O,ll.HHXH Tex Me yCJIOBHHX, npe,ll.BapHTeJIbHO HCKJIlOqalOT CHCTeMaT
qeCKHe ollm6KH (CM. BbIwe).

2. AHaJIH3HpYlOT pH,ll. B II.eJIHX 06HapyMeHH5l rpy6bIx oWH60K
npoMaxoB:

YCTaHaBJIHBalOT nO)J.03pIITeJIbHbIe 3HaqeHHH Xmax HJIH Xmin; onp·
,ll.eJ1HlOTCpe,ll.HeKBa,ll.paTHqHoe OTKJIOHeHHe a; BbIqHCJI5llOT rro (4.1,
KplITepHH ~1' ~2 H corrOCTaBJIHlOT C ~max, ~min HJIH Brrp, HCKJIlOqaKl
npH He06xo)J.HMOCTHH3 CTaTHCTHqeCKOrO pH,ll.a Xmax HJIH Xmln H nOJI .
qalOT HOBbIH pH,ll. H3 HOBbIX qJIeHOB.

3. BbIqHCJIHlOT cpe)J.HeapH<pMeTllqeCKOe x, rrorpewHocTH OT,ll.eJI
HbIX H3MepeHHll X - Xi H cpe,i.J.HeKBa,i.J.paTHqHOeOqHIII,eHHOrO pH)J.a .

4. HaXO,ll.HT Cpe,ll.HeKBa,ll.paTHqHOe 0'0 cepHH H3MepeHHll, K03<P<P
II.HeHT BapHl!II.HH K B' .

5. I1pH 60JIbWOll BbI60pKe 3a,ll.alOTCH,ll.OBepHTeJIbHoll: BepoHTHoCTb
Pd = (D (t) HJIH ypaBHeHHeM 3HaqHMOCTH 1-P 1\H no Ta6JI. 4.1 onpe,ll.
JI5llOT t. I1pH MaJIOH BbI60pKe (n ~ 20) B 3aBHCHMOCTH OT npHHHTQ'
,ll.OBepIITeJIhHOH:BepoHTHoCTH PI\ H qHCJIa qJIeHOB pH,ll.a n npHHHMaI<?,
K03<P<PHII.l1eHTCTblO,i.J.eHTaaCT; C rroMow.blO <pOpMyJIbI (4.5»)J.JIH 60JI
mOH BbI60PKH HJIH (4.11) ,ll.JI5l MaJIOll BbI60PKH orrpe,ll.eJIHlOT )J.oBep
TeJIbHbIll HHTepBaJI.

7. YCTaHaBJIHBalOT no (4.12) ,ll.eH:CTBHTeJIbHOe3HaqeHHe HCCJIe,ll.y
MOll BeJIHqHHbI.

8. OII.eHHBalOT OTHOCHTeJIbHYlO norpewHocTb pe3YJIbTaTOB cepa
H3MepeHHH: npII Sa,ll.aHHoH ,ll.OBepHTeJIbHOH: BepoHTHoCTH P 1\: «') .

(Ja
= 0"" "T 100 %' (4.16).

X
~CJIl1 norpemHocTb cepHM H3MepeHHll cOH3MepHMa C norpe

HOCTblO npn60p<i Bnp, TO rpaHHII.bI ,ll.0BepHTeJIbHOrO IIHTerpaJIa /-LcT

V 2 2 +llaQ (OO)J2- aoaCT 3 A (4.17). <I>opMyJIofI (4.1]) CJIeAyeT nOJIb3.'

\
\\.

lJaTbCH npH cxCTaO:%; 3Bnp, eCJIH Me CXCTaO > 3Brrp, TO ,i.J.OBepHTeJIbHbIH:
HIITepBaJI BblqHCJIHlOT C nOMow.blO (4.4) HJIlI (4.12).

npuMep. I1MeeTcll 18 H3MepeHlIll (Ta6JI. 4.5). Heo6xo,l\HMO HX rrpOaHaJIH3HpOBaTb.
i\lla,1H3 cpe,l\CTB H pe3YJIbTaTOB H3MepeHHll nOKa3aJI, lJTO CHCTeMaTHlJeCKUXOllIH6oK
II 3KcnepUMeHTe He o6HapyJKeHO.

BbI5lCHHM, He CO,ll.epMaT JIll H3MepeHlI5l rpy6bIx OWH60K. BOCrrOJIb-
~\yeMcH nepBbIM MeTO,ll.OM (KpllTepllH ~max). BblqllCJIHM cpeAHeapH<p-

MCTHqeCKoe X OTKJIOHeHHe a.
I1PII 3TOM y)J.OOHOrrOJIb30BaTbC5l CJIe,i.J.YlOw.eH:<pOpMyJIOH::X = X +

I- (Xi - x')/n, _
1'1~ex' - cpe,ll.Hee rrpOH3BOJIbHOe qIICJIO. ,lJ,JIH BbIqHCJIeHHH x npIIMeM

3
lIP01l3BOJIbHOX' = 75. Tor,i.J.a X = 75 - 18 = 74,83. B <popMyJIe (4.4)

l1 3HaqeHHe (x - xy MOMHO HaH:TH ynpOw.eHHbIM MeTOAOM:

~ (x _X')2
(x - Xi)2 = ~ (Xi - X'V - in'

B.u.aHHOMCJIyqae (X-Xi)2=737 - ~; =736,5. I10(4.4) a =V ;:6,~=
0= 6,58, K03<P<P1III.lIeHTBapHaII.HH KB = 7~~83 100 = 8,8 %. OrrpeAeJIHeM

~1 = 92 -74,83 = 2,68.

V18-1658
18 '

KaK BIIAHO II3 Ta6JI. 4.3,
IIpH AOBepIITeJIbHOfI BepoHT-
1I0CTl1 PI\ 0,99 II n =
, , 18 ~max = 2,90. ITOCKOJIb-
I<y 2,68 < ~max, 113MepeHHe
D2 He HBJIHeTC5l rpy6bIM
lIpOMaXOM. ECJIli PA =0,95,
11lllax = 2,58, TO 3HaqeHHe
02 CJIe,i.J.yeTl1CKJIlOqHTb. Boc-
1I0JIb3yeMcH BTOPbIM MeTO-
HOM. ,lJ,JI5l n = 18 no Ta6JI.
~.4 q = 3,00, eCJllI PI\ =
•• 0,99. I1pe,i.J.eJlbHa5l,ll.orryc-
'l'lIMa51 a6COJIlOTHa5l OW116Ka
(l'I'.u.eJIbHoro H3MepeHlI5l npll
}II\= 0,95 Bnp = 6,58·2,17=
• 14,3; rrpH PI\ = 0,99 Brrp

.6,58.3,00=19,7. CJIe-
i\llnaTeJIbHO, eCJIlI .u.oBepH- x =
'l'1'.llhHa51Bep051THOCTb0,95 X = 74,83
, (92-74,8) > 14,3, II3Me-

I'l'lIl1e 92 He06xo.u.HMO II3
1'11)\3 lICKJllOqHTb. ECJIH Me AOBepl1TeJIbHYlO Bep051THOCTbnpHH51Tb paB-
IIl>ji 0,99, TO (92 -74,8) < 19,7 H 113MepeHHe 92 cJle.u.yeT OCTaBHTb.

-8
-8
-7
-7
-6
-5
-4
-2
-1

°+1+2
+3-1-4
+5+6+7

+17

~=-3

T a 6 JI H u: a 4.5

Xi - x' I (xi - x'),

-7,83
~7,83
-6,83
-6,83
-5,83
-4,83
-3,83
-1,83
-0,83
+0,17
+1,17
+2,17
+3,17
+4,17
+5,17
+6,17
+7,17

+17,17
IlpoBepKa

-46,5
+46,5

64
64
49
49
36
25
16
4
1

°1
4
9

16
25
36
49

289
~ =737
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ECJIll n pIIMeHIITb npaBllJIO 3a, TO Xmax mit{~ 74 83 + 3 • 6 58
= 94,6 - 55,09, T. e: 113MepeHlle 92 CJIe.n;yeToCTaB~Tb. - ,

B CJIYIIae, Kor.n;a 113MepeHlle 92 llCKJIIOIIaeTC51, X = 73,8, a
= 5,15. BbIIIIICJIl1eM cpe.n;HeKBa.n;panIIIHoeOTKJIOHeHlle .n;JIl1BceH cePIt"

'. 18 6,58'
113MepeHllll. 5~~ll n = ao = 18 = 1,55; npll OQIllu;eHHOMpl1.n;en
= 17 ao = iT = 1,25.

OnpeJI.eJIIIM rpaHIIUbI JI.oBepIITeJIbHOrO IIHTepBaJIa. nOCKOJIb
n :: 20, p51JI.CJIe).!.yeTOTHeCTll K MaJIOHBbI60pKe. n03TOMY ).!.oBepllTeJI
HbIll IIHTepBaJI BbitIIICJIIIM C rrpIIMeHeHlleM K03q)(pIIUHeHTa CTbIO).!.eHT
;XCT' Ilo Ta6JI. 4.2 npHHHMaeM ).!.oBepHTeJIbHyIO BepOHTHOCTb 0,9
H aCT= 2,11 B.CJIytIae n = 18; aCT = 2,12,ecJIH n = 17. BbItIUCJI51e
AOBepIITeJIbHbIll HHTepBaJI: npH n = 18', !1cT =+- 1,55 • 2,11 = 3,
npH n = 17 !1CT = ::'::1,25 • 2,12 = 2,7. BbltIlICJIHM ).!.eHcTBHTeJIbH
3HaIIeHlle 113ytIaeMOH BeJIlItIHHbI: npll n = 18 x = 74,8 +- 32'
n = 17 x,l\ = 73,8::':: 2,7. ,l\' ,

/ OueHlIM OTHOClITeJIbHYIOnorpeillHocTb pe3YJIbTaTOB cepHH H3Mep
'. 18 -" 3,2·100 27 100

HHII. rrpll n =. u = 748 = 4,3 %; npll n = 17 .5 = ' .
= 3,7 %.' 73,8

TaKlIM 06pa30M, eCJIlI npllH51Tb Xi = 92 3a rpy6bIH npOMax,
rpeillHocTb 1I3MepeHlI51YMeHbillaeTC51Ha 14 %. ECJIll He06xo).!.lIMO orr))
).!.eJIlITb MHHlIMaJIbHOe KOJIlItIeCTBO 1I3MepeHHfi: npll HX 3a).!.aHHoHTO •
HOCTlI, npOBo.n;51TcepllIO OnbITOB, BbltIHCJI51IOT (J 3aTeM C nOMoru.b
¢OPMYJIbI (4.10) onpe).!.eJI51IOTNmin• '

B ).!.aHHOMcJIytIae (J = 6,58, K B = 8,91 %. ,UonycTlIM, 3a).!.aH
TOtIHOCTb ~ = 5 % H 3 % npll .n;oBepHTeJIbHOH Bep051THOCTH P,l\ .

= 95 %, aCT = 2,11. HMeeM rrpll ~ = 5 % N min = 8,91
2

~;,112 = 14
npH ~ = 3 o/c N . = 8,912 . 2,11 - 40o mm 32 - •

TaKHM 06pa30M, rrOBbIIlleHHe TOtIHOCTlI 1I3MepeHlI51
YBeJIllqllBaeT nOBTOpHOCTb OnbITOB.

Onpe).!.eJleHlle OU1ll6KH l}>yHKU,HH. Bo MHorllX CJIyqa51x B npou;ecc
9KcnepHMeHTa.'IbHbIX HCCJIe).!.OBaHHHnpHxo.n;HTC51IIMeTb ).!.eJIOC KOCBeR
HbIMH 113MepeHH51MH.IlpH 3TOM HeH36e:lI{H0 B paCtIeTaX npHMeH51IOTT
lIJIH IIHble tPYHKUHOHaJIbHble 3aBHCHMOCTHTHna y = t(x 1 ;\;
(4.18). I10CIWJIbKy B ).!.aHHyIO tPYHKUHIO nO).!.CTaBJIHIOT~e ~~;~'~~~l~
a npH6JIH)KeHHble 3HaqeHH51, TO H OKOHqaTeJIhHbIH pe3y.JIbTaT TaKlli
6y).!.eT npH6.JIHllieHHhIM. B CB513HC 3THM O).!.HOH113OCHOBHhIX3a).!.aq Teo'
pHH CJIyqaHHblX OIllH60K 5IBJI.HeTC5Iorrpe).!.eJIeHHe OIllH6KH tPyHKU;HH'
eCJIH 113BeCTHhIOIll1l6KH HX apryMeHTOB. •.

IlPll HCCJIe.n;OBaHHHtPyHKUHH o.n;Horo nepeMeHHoro npe.n;eJIhHbI
a6COJIIOTHhle enp H OTHOCHTeJIhHble.5np OIllH6KH (norpeillHOCTH) BhlqHC
JI,5HOT TaK: enp = ±e.J' (x) (4.19), .5np = ±d In (x) (4.20), r.n;
f (x)·- npoH3Bo.n;Ha5I tPyHKUHH f (x); dIn - .n;HtPtPepeHUHaJIHaTypaJIh~
Horo JlOrapl1(pMa tPyHKl(HH. '

\
ECJIH HCCJIe.n;ye,\c5ItPYHKUHfl MHOrn:X nepeMeHHbIX, TO

n
~ + ~ I at (Xl, X2, ••• , Xn) d I

enp - _ ,l,.J ax. Xi j

I ! '

B (4.21) H (4.22) rro).!.3HaKOM CYMMhIH .n;HtPtPepeHUHaJIarrpHHIIMaIOT
I\OCOJIIOTHhleBeJIHqIIHhI. MeTo).!.lIKa orrpe.n;eJIeHHHOIllH60K C rrOMOlIJ,blO
'lTIlX ypaBHeHHH CJIe.n;YlOlIJ,a5I:·a) Orrpe).!.eJIHlOT a6COJIlOTHhleII OTHOClI-
'l'eJIbHhle 0llIll6KH apryMeHToB (He3aBHcIIMhIX rrepeMeHHblx). 06bltIHO
IIC'JIHqHHa xp, ± 10 Kalli).!.oro rrepeMeHHoro H3MepeHa, CJIe.n;oB3TeJlbHO,
1l0COJIlOTHbleOIllH6KH .n;JIl1apryMeHToB H3BeCTHbI, T. e. ex" ex" .,. ,
1".1"1' BblqHCJIfllOT OTHOCHTeJIbHbleOIllH6Kll He3aBHCHMbiX rrepeMeHHblx:

()) Haxo).!.5IT qaCTHble .n;HtP<pepeHUlIaJIbItPYHKUHlI II no tPopMYJIe(4.21)
IIUqHCJI5IlOTenp B pa3MepHocTflX tPYHKUHlI t (y). B) C rroMoIUbIO (4.22)

IlblqnCJIHlOT .5np, %.
Onpe,ll,eJIeHlle onTHMaJIbHOH 30Hbl u3MepeHuH. O.n;HOll «,3 3a.n;aqTeo-

plm H3MepeHlIH HBJI5IeTCHYCTaHOBJIeHlIe 9TITHMaJIbHbIX, T. e. Ha1l60JIee
I\Uro.n;HbIX, yCJIOBHH 1I3MepeHHH. OTITHMaJIbHble yCJIOBH5I 1I3MepeHHH
II )~aHHOM3KcrrepHMeHTeHMelOT MeCTOnpH 6np = min. MeTo.n;HKa peIlle-
IlIlH 3TOH 3a).!.aqHCBO.n;HTC5IK CJIe.n;ylOlIJ,eMY·ECJIH HCCJIe).!.YlOTtPYHKUHlO
l' o).!.HHMHeH3BeCTHhIMnepeMeHHbIM, TO BHaqaJIe 6epYT nepBYlO npOH3-
1l(),l~HYIOno x. IlpIIpaBH5IB ee HYJIlO, onpe).!.eJI5IlOTXl' ECJIll BTOpa51
IlPOII3Bo.n;Ha5Ino Xl 6y.n;eTrrOJIOlliIITeJIbHOH, TOtPYHKUHfl (4.18) B cJIyqae
x= Xl HMeeT MllHHMyM. IlpH HaJIHqHII HeCKOJIhKHX nepeMeHHbIX no-
('TvrralOT aHaJIOrHqHbIM 06pa30M, HO 6epyT npOH3BO).!.Hbleno BceM ilepe-
M,~'HHbIMXl' .•• , Xw B pe3YJIbTaTe MHHHMII3aUIIH tPYHKUHll YCTaHaBJIHBalO1'
(lIlTHMaJIbHYlO06JIaCTb H3MepeHHH (HHTepBaJI TeMnepaTyp, Hanp5IllieHHll,
t'HJIbITOKa, yrJIa nOBopOTa CTpeJIKH Ha npH60pe II T• .n;.) Kalli).!.oH tPYHK-
IlllH t (Xl' .... , Xn), npll KOTOpOH OTHOCI1TeJIbHa5IOIllH6Ka H3MepeHHH

MIlHHMaJIbHa: OXi = min.
B HCCJIe).!.oBaHIIHxqaCTO B03HHKaeT Bonpoc 0 .n;ocToBepHocTH .n;aH-

llhlX, nOJIYtIeHHbIX B OnbITax. IlpOHJIJIlOCTpHPyeM 3TO npHMepoM. B HC-
t',neAOBaHH5IXBJIH5IHHeBH6paU;HoHHoro nepeMeIllHBaHHfl Ha rrpOqHOCTh

()eToHa yCTaHOBJIeHo: npOqHOCTb KOHTPOJIbHbIX 06pa3uoB Rl = Rl ::'::
;': (} 0 = 20::,:: 0,5 MIla, npOqHOCTb 6eToHHhIX 06pa3uoB nOCJIeBH6po-

llepeMeIllHBaHH5I R
2

= R2 ::':: (Jo = 23::':: 0,6 Mila. IIp IIp OCT npoq-
l!OCTH COCTaBJI5IeT15 %. 3TO ynpOqHeHHe OTHOCHTeJIbHOHe60JIbIllOe,
('l'0 MOlliHO OTHeCTH3a CqeT pa36poca OnbITHbIX .n;aHHblx. B 3TOM CJIy-
que npoBo.n;HT npoBepKY Ha )J,ocToBepHocTb 3KcnepHMeHTaJIbHbIX .n;aH-
IIbIX no YCJIOBHlO'x/al;:::' 3 (4.24). B .n;aHHoMcJIyqae rrpOBep5leTCfl

III
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paSHHua X = R1 - R2 = 3,0 MDa. OIIU!6Ka H3MepeHH5I paBHa ao
==: Vai + a~, rr03TOMY

R~~~ + . 3,0 = 3,84 >3Va~+ a; V 0,25 + 0,36 •

CJIe,n:oBaTeJIbHO, rrOJIyqeHHbIH npHpOCT rrpOqHOCTH 5IBJIHeTC5I,n:OCTQ"
BepHblM.,

OpOBepKa BocnpOH3BOtl,HMOCTH H3MepeHHI1. BbIwe 6bIJIH paccMoT]
peHbI o6IUHe MeTo,n:bI rrpOBepKH 9KcrrepHMeHTaJIbHbIX H3MepeH¥lH H
TOqHOCTb H ,a,OCTOBepHOCTb.OTBeTCTBeHHbIe 9KcrrepHMeHTbI ,a,OJIiKHb

6bITb rrpOBepeB:bI TaKiKe H Ha BonpOH3Bo,a,HMOCTbpe3yJIbTaTOB, T. e'
Ha HX nOBTOp5IeMOCTbB orrpe,a,eJIeHHbIX rrpe,a,eJIax H3MepeHHH C 3a,a,aHHO
,a,OBepHTeJIbHOH,a,OCTOBepHOCTbID.CYTb TaKOH rrpOBepKH CBO,a,HTC5I
CJIe,a,yIDIUeMy. I1MeeTC5I HeCKOJIbKO napaJIJIeJIbHbIX OIIblTOB (cepHH}
,UJI5I KaiK,a,OH cepHH BblqHCJI5IIDT cpe,a,HeapH(pMeTHqeCKOe 3HaqeHHe X
(n - qHCJIO H3MepeHHH B O,a,HOHCepHI:l, IIpHHHMaeMoe 06bIqHO paBHbl ,
3-4). ,UaJIee BblqHCJI5IIDT ,a,HcIIepcHID .n..'

llT06bI 0l:leHHTb BocrrpoH3Bo,n:I:lMOCT~, paCCqHTbIBaIDT KpJ:ITepHff
KoxpeHa (paCqeTHblH):

K rnax Jli
KP=-m-- ,

~Jlt
1

r,a,e max'ui - HaH60JlbWee 3HaqeHHe ,a,HcrrepCHH H3 qHCJIa paCCMaT~
m ,

pI:lBaeMbIX IIapaJIJIeJIbHbIXcepHH m; L'ut - cyMMa ,a,HCIIepCHH m cef
1

10 I 16

2 0,99 0,97 0,93 0,90 0,87 0,85 0,81 0,78 0,733 0,97 0,93 0,79 0,74 0,70 0,76 0,63 0,60 0,544 Q,90 0,76 0,68 0,62 0,59 0,56 0,51 0,48 0,43§ Q,~t 8:~~0,60 0,54 0,50 0,48 0,44 0,41 0,366 0,8 0,53 0,48 0,44 0,42 0,38 0,35 0,317 0,72 0,56 0,48 0,43 0,39 0,37 0,34 0,31 0,278 0,68 0,51 0,43 0,39 0,36 0,33 0,30 0,28 0,249 0,64 0,47 0,40 0,35 0,33 0,30 0,28 0,25 0,2210 0,60 0,44 0,37 0,33 0,30 0,28 0,25 0,23 0,2012 0,57 0,39 0,32 0,29 0,26 0,24 0,22 0,20 0,1715 0,47 0,33 0,27 0,24 0,22 0,20 0,18 0,17 0,1420 0,39 0,27 0,22 0,19 0,17 0,16 0,14 0,13 0,1124 0,34 0,29 0,19 0,16 0,]5 0,14 0,12 0,11 0,09~o 0,29 0,20 0,16 0,14 0,]2 0,11 0,10 0,09 0,07

~~
0,24 0,16 0,12 0,10 0,09 0,08 0,07 0,Q7 0,06q,17 0,11 0,08 0,07 0,06 0,06 0,05 0,05 0,04120 o,og 0,06 0,04 0,04 0,03 0,03 0,02 0,02 0,02

0,66
0,47
0,36
0,26
0,25
0,23 '
0,20
0,18
0,16
o,a
0,11
0,08
0,07
0,06
0,04
0,02
0,Ol

npHMep. BbIJr rrpOBe,L\eH9KcrrepllMeHT rr(}
H3MepeHH~ rrpOQHOCTHrpyHTa neHeTpa~UOH-
HbIM MeTO,llOM.I13MepflJIOCb KOJIH'leCTBOy,L\a-
POB rnpH, Heo6xo,L\UMOe,L\,7IflrrorpYlKeHUfl KO-
Hyca Ha rJIy611Hy 3 C~I. Bcero BbIIIOJI~efIO'
3 cepIlIl (m = 3) no ITflTb rroBTopHocTell E
KalK,L\oH cepUIl (n = 5) (Ta6JI. 4.7).

Ta6JIll~a 4,7

plli'l. PeKOMeH,a,yeTcHm npH-
IIllMaTb OT 2 ,a,o 4. OnbITbl
I'll IITaIDT BOCIIpOH3EO,a,HblMH
II\III K"p ~ KKT (4.27), KKT -
TI10JIHqHOe3H3qeHHe KpHTe-
\'11 H KoxpeHa (T36JI. 4.6),
IIPIIHHM3eMoe B 3aBI:lCHMOCTH
11'1',a,oBepHTeJIbHOH Bep05IT-
IIOCTH P iJ. H qHCJIa CTeIIe-
Iwi'l CBOCO,a,bI q = n - 1.
:ll\CCb m - qHCJIO cepHH
1IIII>iTOB; n - qHCJIO H3Me-

/
II'1I1:IHB Cep1:lH.
10 cj:>opMyJIe (4.26)

I( 2,96 0 55
hp = 2,96 + 2,0 + 0,4 = , .

BblqHCJII:lM qHCJIO cTeneHeH cBo6o,a,bI q = n - 1 = 5 - 1 = 4.
JlJI5I m = 3 II q = 4 COrJIaCHO Ta6JI. 4.6 3HaqeHHe KpHTepHH Kox-
pl'lIa KKT = 0,74. DOCKOJIbKY 0,55 < 0,74, TO H3MepeHI:l5I B 9KCIIepH-
Ml'IlTe CJIe,a,yeT CqHTaTb BocnpOH3Bo,a,l:lMbIMH. ECJII:l ObI OKa3amCb Ha-
1I110pOT,T. e. K"p > KKT, TO Heo6xo,a,I:lMO ObIJIO ObI YBeJIHqI:lTb qI:lCJIO
1'('P1:lHm I:lJII:l qHCJIO H3MepeHHH n.

IT 0 BTO PHOCTH, n BbItIHCJIeHHble

Cepllil

12 13 j 4 15 I
OIIbITOB

,[(i1 Xi

1 7 9 6 8 4 6,8 2,96
2 9 7 8 6 5 7,0 2,0
3 8 8 7 9 8 8,0 0,4

HeOTbeMJIeMOH qaCTbID 9KCrrepI:lMeHTaJIbHbIX HC-
r,l!e,a,OBaHHllHBJIHIOTCHCpe,a,CTBa1:I3MepeHI:lH,T. e. cOBoKyrrHocTb TeXHH-
111'CKI:lXCpe,a,CTB (HMeIDIUHX HOpMl:lpOBaHHble rrorpeWHOCTH), KOTOpble
JUIIOTHeooxo,a,HMyID HHcjJOpM3l:lHID,a,JI5I3KCrrepI:lMeHTa.

B HaCTOHlll,ee BpeM5I rrpH60pOCTpoeHHeM CCCP BbIIIYCKaeTC5I OOJIb-
Ilioe KOJII:lqeCTBOCpe,a,CTBH3MepeHI:lH H HaOJIID,a,eHHH.Cpe,a,H HHX MOlKHO
111,111,eJIHTbT3KHe OCHOBHble rpyrrrrbI IIpH6opOB ,a,JI5IH3MepeHI:lH IIOK33a-
1i',lleH: cjJH3HqeCKHX, MeXaHHqeCKI:lX, XHMHqeCKI:lX CBOHCTB, a TaKiKe
npyKTypbI MaTepl:laJIa H H3,a,eJIl:lH.

HapH,a,y C 9TI:lM MOiKHO BbI,1l,eJIHTbcpe,a,CTBa H3MepeHI:l5I, rr03BOJI5IID-
1II,IIeHeIIocpe,a,CTBeHHOOIIpe,a,eJIHTbHCrrbITyeMblH rrOKa3aTeJIb (H3np1:lMep,
II/louecc ,a,JIH orrpe,a,eJIeHI:lH rrpOqHOCTl:l MaTepHaJIOB), I:l I:l3MepeHI:lH,
!lIITOpble ,a,aIDTB03MOiKHOCTb KOCBeHHOCy,a,HTb 00 I:lCCJIe,a,yeMoMIIOKa-
l;rreJIe (YJIbTpa3BYKOBble ,a,ecjJeKTOCKorrbl,qTO rr03BOJIHIDT Ol:leHI:lTb
1I/l0qHOCTb MaTepHaJIa IIO CKOpOCTH rrpO)WiK,a,eHHH yJIbTpa3ByKa).

K Cpe,ll,CTBaM H3MepeHHll OTHOC5:1TH3MepHTeJIbHbIH I:lHCTpyMeHT,
IIIMepI:lTeJIbHble rrpH60pbl H yCTaHOBKH. I13MepHTeJIbHbIe cpe,a,CTBa ,a,e-
JI~ITHa 06pa3l:lOBbIe H TeXHHqeCKl:le.

06pa3l:lOBble cpe,a,CTBa HBJI5IIDTC5I3T3JIOHaMl:l. OHH rrpe,a,Ha3HaQeHbI
Ilm[ rrpOBepKI:l TeXHHqeCKHX, T. e. paOOqHX, cpe,a,CTB.06pa311,OBbIecpe,a,-
I'mil He 005I3aTeJIbHO ,a,OJIiKHbIObITb TOqHee paOOqHX, HO OHH,a,OJIiKHbl



BMeTb 60JIbillylO cr.6H.bHOCTb H HMelKHOCTb B BOC9i3Be~eHBH. 0
pa3UOBble cpe,n:CTBaHe rrpHMeHHIOT,n:JIHpa60qHX H:,\MepeHHH. C ueJI!>'
nOBbICHTb TOqHOCTbH qYBcTBHTeJIbHOCTb H3MepeHHH, a TaKllie paCIII"
pHTb ,n:Harra30H H3MepeHHH ,n:onOJIHHTeJIbHOHCrrOJIb3YIOT H3MepHTeJI~
HbIe npeo6p a30BaTeJIH.;

I13MepIITeJIbHbIM rrpH6opOM Ha3bIBalOT cpe,n:CTBOH3MepeHHH, np~i
Ha3HaqeHHOe ,n:JIH rrOJIyqeHHH onpe,n:eJIeHHOH HHCpopMaUHH 06 II3,
qaeMOH BeJIHqHHe B y,n:06HOH ,n:JIHaKcrrepHMeHTaTopa ¢opMe. B aT
npH60pax II3MepHeMaH BeJIHqHHa rrpe06pa3yeTcH B rrOKa3aHHe H
CHrB8JI. OHH COCT05ITH3 ,n:BYX OCHOBHbIXY3JI013: BocrrpHHHMaIOl.I.l-e,
CHrHaJI H rrpe06pa3ylOl.I.l-erO B rrOKa3aHHe. !

rIpn60pbI KJIaCCII¢H1rIIpyIOT rro pa3JIIrQHbIM rrpH3HaKaM. rIo crroc06
OTCqeTa 3HaqeHHH H3MepHeMoH BeJIIIl.lHHbI HX ,n:eJI5ITHa nOKa3bIBalOl.I.l-
H perHCTpnpYIOl.I.l-He.'

HaH60JIbillee pacrrpocTpaHeHHe rrOJIyqHJIH rrOK83bIBalOl.I.l-HeaHaJI'
rOBble rrpH6opbI, OTCqeTHble yCTpoHcTBa KOTOpbIX COCTOHTn3 UlKa~
H YKa3aTeJIH. 3TH rrpH60pbI ,n:alOTrrOKa3aHHH 6e3 KaKIIX -JIII60 ,n:orrOJIH
reJIbHbIX orrepaUIIH .3KCrrepIIMeHT3Topa. OX(HaKO OHH HMelOT 66JIbill
rrorpeillHOCTII, qeM UII¢pOBble. BOJIee y,n:06HbIH rrepcneKTHBHbI rro Kag'
BalOl.I.l-HeUH¢pOBble rrpH60pbI (MexaHHqeCKHe, .3JIeKTpOHHble). OTCqe'
HbIHMexaHII3M ¢I1KCIIpyeT H3MepHeMyro aeJIHl.lHHY B BH,n:eUII¢p. 0'
,n:alOTMeHbillYIO norpeillHOCTb.,

PerIICTpIlpYIOl.I.l-He rrpII60pbI 6bIBalOT caMorrHIIIYl.I.l-HMHII rreqaTHbIM'
CaMorrHIIIYIIIHe rrpH60pbI (TepMorpa¢, IIIJIeH¢OBbIH OcuIIJIJIorpa¢) B'
,n:aIOTrpa¢IIK H3MepeHHH. rIelJaTHble rrpH60pbI BbI,n:aIOTH3MepeHHH B B
lIe frH¢p Ha JIeHTe. rIpn60pbI TaK)Ke KJIaCCH¢HflIIPYIOT rro TOlJHOC
H3MepeHHH, cTa6HJIbHOCTH rrOKa3aHHH, qYBCTBHTeJIbHOCTH, npelIeJI
II3MepeHHH H ,n:p.

H3MepumellblWfl ycmaHo81W (CTeI:I,n:)rrpe,n:CTaBJHleTC060H CHCTeM'
COCTOHIlIylO II3 OCHOBHbIX H BcrroMOraTeJIbHbIX cpe,n:CTB H3MepemI
npe,n:Ha3HaqeHHbIX ,n:JIH H3MepeHHH O,n:HOHCJIO)KHOHIIJIH HeCKOJIbK'
rrapaMeTpOB. .J

YCTaHOBKH BKJIlOqalOTB ce6H pa3JIIrQHbIe rrpII60pbI II rrpe06pa30Bat
JIH. Dpeo6pa30BaTeJIH rrpe,n:Ha3HaQeHbI,n:JIHO,n:HO-HJIII MHorocTyrreHQ'
Toro rrpeo6pa30BaHIIH CHrHaJIa ,n:oTaKoro ypOBHH, qT06bI ero MOlK'

6bIJIO 3a¢HKClrpOBaTh II3MepHTeJIbHbIM MexaHII3MoM. rIpe06pa30BaT'
JIll, KOTopble YBeJIHqHBalOT B HeCIWJIbKO pa3 Ha BbIXOlIe BeJIlIqHHY 6'
H3MeHeHIIH ee ¢H3HQeCKOHCyUrHOCTII,Ha3bIBaIOTMacIIITa6HbIMH rrpeo6p,
30BaTeJIHMII (TpaHc¢opMaTopbI, .3JIeKTpOHHbleyCHJIHTeJIH H ,n:p.). 0:
rrOJIyqHJIH HaH60JIbillee pacrrpOCTpaHeHIIe. I1MeIOTcH TaK)Ke rrped
pa30BaTeJIH, KOTopble BXO,n:HOHCHrHaJI MoryT rrpeo6pa30BbIBaTb, MeR,
ero ¢II3HqeCKYIO CYIIIHOCTb. TaK, .3JIeKTpOMeXaHHqeCKHHrrpeo6pas.,

BaTeJIb H3MeHHeT .3JIeKTpHqeCKHHCHrHaJI (Ha BXOlIe) Ha MeXaHHqeCK
(Ha BbIxo,n:e). OlIHH rrpH60p MOlKeT HMeTb HeCKOJIbKO rrpe06pa30Bai.
JIeH, II3MeHHIOIIIHX Ha Bblxo,n:eII3MepHeMylO BeJIH1IIIHYB pa3JIIIqHbIX,n:H
na30Hax. B Ka)K,n:OMCJIyqae rrpII II3MepeHHH orrpe,n:eJIeHHOHBeJIIIqH "
C rrOMOIIIblO rrpe06pa30BaTeJIH BbI6HpaIOT Heo6xo,n:HMblfI ,n:IIarra30H
MepeHIIH.

113MepHTeJIbHble yCTaHoBKH MoryT Bblpa6aTbIBaTb TaK)Ke CIIrHaJIbI,
Y)(06Hble He TOJIbKO,n:JIHCHHTIIH Ha6JIIO,n:eHIIH,HO H lIJIH aBTOMaTIIqe·
('IWH 06pa60TKII pe3YJIbTaTOB II3MepeHIIH. 06blqHO rrpH rrpOBelIeHHH
"1(CrrepIIMeHTOBB CTpOI1TeJIbHOMrrpOII3Bo,n:CTBerrpIIxo,n:HTCH C03,n:aBaTb
II:lMepHTeJIbHble yCTaHoBKH C ¢HKcaUHeH pa3JIHQHbIX ¢II3IIQeCKHX Be-
JIIlqHH.

BbIXOlIHOH CIrrHaJI H3MepHTeJIbHbIXcpe,n:CTB¢IIRcHpyeTcH OTCQeTHbI-
MIl yCTpoHcTBaMII, KOTopble 6bIBaIOT IIIKaJIbHbIMII, UH¢POBbIMH H pe-
I'IICTpIIpyIOIIIIIMH. IJ]KaJIa HBJIHeTCHBa)KHOHqaCTblO rrpII60pa. PaCCTOH-
IIl1e B MHJIJIHMeTpax MelK,n:y ,n:ByMHCMelKHbIMII OTMeTKaMHHa IIIKaJIe
11n3bIBalOT dAUHOii oeAeHUfl U11WAbt. Pa3HOCTb Me)K,n:y 3HaQeHHHMII
113MepHeMOHBeJIHQHHbI, cooTseTCTBYIOIIIYIO HaqaJIY H KOHUY IIIKaJIbI,
1I<l3bIBalOTouana30HoM nOlW3aHuii npu6opa.

113MepHTeJIbHble rrpH60pbI (OTCqeTHble yCTpoHCTBa) xapaKTepH-
ayroTcH rrorpeillHocTblO H TOQl!0CTblO,cTa6IIJIbHOCTblOII3MepeHHH H qyB-
CTBHTeJIbHOCTblO.

D 0 r p e III HOC T H rr p H 6 0 P 0 B. rIo,n: a6COJIIOTHOHrrorpeIII-
1I0CTblOH3MepHTeJIbHOrO npH60pa rrOHHMalOT

b = ± (xH-xlI), (4:27)
rIle XH - rrOKa3aHHe rrpHoopa (HoMHHaJIbHOe 3HaQemle H3MepHeMoH
neJIHqHHbI); XII -lIeHCTBHTeJIbHOe 3HaqeHIIe H3MepeHHoH BeJIHqHHbI
60JIee TOqHbIM MeTo,n:OM.

rIorpeillHocTb rrpH60pa - o,n:HaH3 Ba)KHeHIIIHX ero xapaKTepHCTl1K.
Dna B03HHKaeT BCJIe,n:CTBHepH,n:a rrpHqHH: He,n:06pOKaqeCTBeHHblxMa-
"('pHaJIOB, KOMrrJIeKTyIOIIIHXII31IeJIHH, rrpIIMeHHeMblx J(JIHH3rOTOBJIeHH5I
lillH6opoB; rrJIoxoro Kaqe~TBa H3rOTOBJIeHHH rrpH60poB; Hey,n:oBJIeTBO-
pifreJIbHOH .3KCrrJIyaTau,HHero H ,n:p.CYIIIecTBeHHoe BJIII5IHIIe OKa3bIBalOT
l'palIYHpoBKa IIIKaJIbI H rrepHolIHqeCKaH rrpoBepKa npII60poB.

KpoMe .3THX CHCTeMaTIIQeCKHXrrorpeillHocTeH, B03HHKalOT CJIyqar1-
III.Ie, o6yCJIOBJIeHHble COqeTaHHeMpa3JIIIqHbIX ¢aKTopoB - oIIIH6KaMH
o'!'CqeTa, napaJIJIaKCOM, BapHaUHeI1 II T.,n:. TaKHM 06pa30M, Heo6xo-
JlIIMOpaCCMaTpHBaTb He KaKHe-JIII60 OT,n:eJIbHble,a cyMMapHble rrorpeIII-
1I0CTII rrpII60pOB.

LIaCTOlIJIH oueHKH rrorpeillHOCTH rrpn60pOB rrpHMeHHIOTOTHOCHTeJIb-
lIyIO rrorpeillHOCTb (B %):

xH - XII ( 8bn = + -- 100. 4.2 )
- XII

I1Hor,n:a rrpIIMeHHIOT rrOHHTHe rrpHBe,n:etIHOH rrorpeillHocTH

xH-xllbnp= + ---- xnp

I')~Cxnp - KaKOe-JIH60 3HaQeHHe IIIKaJIbI H3MepHTeJIbHOrO yCTpOHCTS3
(J~lIarra30H II3MepeHHH), ,n:JIHHaIIIKaJIbI H ,n:p.

CyMMapHble rrorpeillHocTH, YCTaHOBJIeHHble rrpH orrpe,n:eJIeHHbIX
yl'JIOBIIHX (tB = 20°C, BJIalKHOCTbB031Iyxa 80 %, p = 760 MM pT. CT.)I
11:1:lbIBalOTOCH08HblMU nOcpeUtHOCmflMU rrpH60pa.



,U H a n a 3 0 H 0 M H 3 M e p e H H H Ha3bIBaWT Ty lfaCTb ,lJ,Han
SOHa nOKa3aHHH npH60pa, ,lJ,JIHKOTOpOH YCTaHOBJIeHbI norpeuIHoq
npH60pa, ECJIH H3BeCTHbI norpeiliHOCTH npH60pa, TO ,lJ,Hana30HbI ...•
MepeHHH H nOKa3aHHH npH60pa COBna)],aWT. .

~., 'uHana30H H3MepeHHH HBJIHeTCHBmKHOHxapaKTepHCTI'!KOH npH60p
ECJIrr UlKaJIa H3MepeHHH H3MeHHeTCH0'1'0 )],0 N, -TOB xapaKTeprrCTH'
Ha rrpH60p )],rrana30H YKa3bIBaWT B npe)],eJIax 0 - N. PH)], npH60p,
C HHLKHHMnpe,lJ,eJIOMH3MepeHHH 0 rrMeeT 60JIbIlIyW norpeiliHOCTb B ri'
TepBaJIe 0-25 % 0'1' BepxHero npe)],eJIa H3MepeI-lHH, T. e. lfeTBep'
)],JIHHbIIlIKaJIbI (HalfaJIo) MOLKeT,lJ,aBaTbnorpeiliHocTb, npeBbIIlIaWIljYw£

ITprr60pbI HeJIb3H neperpyLKaTb, T. e. BepxHHH npe,lJ,eJIH3Mepen'
He HyLKHO npeBhIIlIaTb Harpy3KoH. HeKOTopbIe npH60pbI BbI)],epLKHBa
neperpY3~H. O)],HaKO CO BpeMeHeM norpeiliHOCTH y BepXHero npe,lJ,e
H3MepeHHH CYIljeCTBeHHOB03paCTaWT. PH)], nprr60pOB MOLKeTBbl)],epm
BaTh TOJIhKO orpaHHlfeHHble rreperpY3KH. ;

Pa3HOCTb MeLK,lJ,yMaKCHMaJIbHbIM H MHHHMaJIbHbIM nOKa3aTeJIH
npH60pa Ha3bIBaWT pa3MaXOM. ECJIH 3Ta BeJIHlfHHa HenOCTOHHHaH,'1'.;
eCJIH rrpH 06paTHOM xO)J,eHMeeTCHYBeJIHlfefIHe HJIH YMeHbIlIeHHe XO~
TO 3TY pa3HOCTb Ha3bIBaWT eapua4ueu nOKasafiUU w. W - 3'1'0npOCT~
IlIaH xapaKTepHCTHKa norpeiliHOCTH npH60pa. ,UpyroH xapaI<TepHCTHK'
npH60pa HBJIHeTCHero lfyBcTBHTeJIbHOCTb, T. e. cnoc06HOCTb OTClfH1'
BawiligrO yCTpoHcTBa pearHpOBaTb Ha H3MeHeHHHH3MepHeMOHBeJIHlfHH
ITo)], rroporOM lfYBCTBHTeJIbHOCTHrrpH60pa rrOHHMaWT HaHMeHbillee 3 •
qeHHe H3MepeHHOH BeJIHlfHHbI, BbI3bIBaWIljee H3MeHeHHe rrOKa3aI-l
npH60pa, KOTopoe MOLKHO3a¢HKCHpOBaTb.

T 0 If HOC T b rr p H 6 0 P a - OCHOBHaH ero xapaKTepHCTH
OHa xapaKTepH3yeTcH cyMMapHoH rrorpeiliHOCTbW.

Cpe)],cTBa H3MepeHHH )],eJIHTCHHa KAaCCbl m04fiocmu B 3aBHCHMO
-0'1' .n;orrycKaeMbIX norpeiliHocTeH. Crroc06bI 0603HalfeHHH KJIaCC
TOlfHOCTH npH60poB pa3JIHlfHbI.

KJIacc TOlfHOCTHnpH60pa (l-H - HaHBblcIlIHH, 4-H-HaHHH3IlIr!
0603HalfaeT .n;orrycTHMyw, cyMMapHyw, OTHOCHTeJIbHyw rrorpeIlIHo(j
-0'1'BepxHero rrpe.n;eJIa H3MepeHHH. TaK, eCJIH KJIaCC rrpH60pa pall:
1, TO )],onycKaeMaH OTHOCHTeJIbHaHrrorpeiliHOCTb paBHa ::!:: 1 %. JJ.
npH60pa C BepxHllM rrpe)],eJIOM113MepeHHH3 rlcM3 ,lJ,onycKaeMaH norpe:'
HOCTb He .n;OJILKHarrpeBbIIlIaTb 0,03 rlCM3 BceH pa60lfeH IlIKaJIbI. Ec',
LKe rrpe)],eJI paBeH ± 300, HJIIi 3000 rlcM3, )],onycKaeMaH nOrpeiliHOe,
-eOOTBeTCTBeHHOpaBHa ± 3 H ± 30 rlCM3•

C T a 6 H JI b HOC T b HJIH BocrrpOH3BO)],HMOCTb rrpH60pa - 3;
'CBOHCTBOOTClfeTHoro yCTpoHcTBa 06ecnelfHBaTb rrOCTOHHCTBOnOKa3aH
O)],HOHH TOH LKe BeJIHlfHHbI. B pe3YJIbTaTe CTapeHHH MaTepHaJIOB
BpeMeHeM HapyiliaeTcH cTa6IIJIbHOCTb nOKa3aHHH npH60pOB"

CTa6HJIbHOCTb npII60pa orrpe)],eJIHeTCHBapHaliHeH rrOKa3aHHH.
9TOMy rrpII yCTaHOBJIeHHHcTa6HJIbHOCTHHOpMHpyWT .n;orrycKaeMyw B'
PHaliHW - WI' ITOCKOJIbKY BapHaliHH rrpHHHMaeTCH C O.n;HHM3HaKO
a .n;onycKaeMaH norpeiliHOCTb HMeeT nJIWC II MIIHYC, TO Wp; = 0,5

Ha Bce II3MepIITeJIbHble npII60phI B TOH IIJIH HHO!I Mepe )],eiicTBy
MarHIITHoe nOJIe 3eMJIH. IT03TOMY pH)], 9JIe~TpOH3MeplneJIbHbIX npHO;

116

plll\ )],OJILKeH6bITb 3aIljllIljeH 0'1' .n;eHcTBHHMarHHTHoro rrOJIH, a TaKLKe
'l,1Il'lnpOCTaTIIlfeCKHx HBJIeHIIH. B CneliHaJIbHOH MeTpOJIOmlfeCKOHJIIITe-
paType pa3pa60TaHbI cxeMbI 3aIljHT I (60JIee BbICOKOH)H IIKaTeropHH.

B nOCJIe)],HHerO)],bI npII HCCJIe)],OBaHHllnpolieccoB B cTpOIITeJIbHOM
ffpOH3Bo)],cTBe CTaJIII IlIHpOKO npHMeHHTb 9JIeKTpHlfecKHe, 3JIeKTpOH-
1I!>,e,lfaCTOTHhle, pa)],IIoH30TonHbIe H ,lJ,pyme npII6opbI. KaK npaBHJIO,
'1IIIme rrpH60pbI Tpe6ywT CrreliHaJIbHOH 3aIljHTbI OT nbIJIH, BII6paliHH,
!'1I:la, CBeTa H )],p. OTcyTcTBIIe TaKOll 3aIljHThI MOLKeTBbI3BaTb norpeIlI-
IIllCTH, rrpeBbIIlIaWIljHe )],onycTHMble.

IT 0 B e p K a c p e )], C T B H 3 M e p e H H H npe)],ycMaTpliBaeT
llllpe.n;eJIeHHeII no B03MOLKHOCTHYMeHbilieHIIe norpeiliHOCTeH npH60pOB.
()lIpe)],eJIeHlIe norpeiliHOCTeH rr03BOJIHeT yCTaHoBHTb, COOTBeTCTByeT
Jill L\aHHbIHnpH60p perJIaMeHTHpOBaHHOHCTeneHll TOlfHOCTIiII MOLKeTJIH
11116bITb npHMeHHM L\JIH L\aHHbIX H3MepeHIIH.

ITPIi nOBepKe cpeL\CTB H3MepeHHH, eCJIH He Tpe6yeTcH BHOCHTb
IIllopaBOK B norpeiliHOCTH, onpeL\eJIHWT II yCTaHaBJIHBaWT, He BbIXOL\HT
Jill OMll 3a rrpe.n;eJIbI)],onycKaeMbIX 3HalfeHHH. IToBepKY cpe)],CTB H3Me-
Pl'IIHH rrpOIl3BO)],HTHa pa3JIIIlfHbIX ypOBHHX: OT CneliHaJIbHbIX rocYL\ap-
l'l'IleHI-IbIX opraHH3aliHH )],0 HH30BbIX 3BeHbeB. fOCYL\apCTBeHHble MeTpo-
JIOrHlfeCKHe HHCTHTyTbI H JIa60paTopHH no HaL\30py 3a CTaHL\apTaMII
II H3MepIITeJIbHOH TeXHIIKOH rrpOH3BOL\HTrOCYL\apCTBeHHbIH KOIITpOJIb
111106ecnelfeHlleM B CTpaHe eL\HHCTBaMep.

Ha BhICOKOTOlfHbleH3MepHTeJIbHble CpeL\CTBa rOCYL\apCTBeHHbleMeT-
IHlJIOrH"IeCKHeopraHH3aliHH BhIL\aWTCneliHaJIbHOe CBHL\eTeJIbCTBO,B KO-
'I'OPOMnOCJIenOBepKH YKa3bIBaWT HOMHHaJIbHble 3Ha!JeHHH H3MepHeMOH
IIl'JIHlfHHhI, KJIaCC TOlfHOCTH, rrpeL\eJIbHYW )],onycKaeMyw norpeiliHOCTb,
PC3YJIbTaTbInOBepKH norpeiliHOCTH rrpH60pa B BH)],eTa6JIHlibI, BapHaliHW
1I:IMepeHIl'H. ,UJIH npH60pOB MeHbilieH TOlfHOCTHCBHL\eTeJIhCTBOMOLKHO
Ill' BbIL\aBaTh, a 3aMeHHTb TOJIbKOyKa3aHHeM, lfTO npHOOp YL\OBJIeTBOpHeT
'l'pe60BaHHHM CTaH.n;apTa HJIH HHCTpyKliHH. BMeCTO HHCTpyKliIIH rrpH-
rll)p (¢YTJIHp) CHaOLKaWTKJIeHMOM nOBepKH.

113MepHTeJIbHble npII60pbI II yCTaHoBKH pa3JIHlfHbIX opraHH3aliIIH
1I0)(BepraWT OOH3aTeJIbHOHrocy)],apCTBeHHOH nOBepKe pas B 1-2 ro.n;a.
IlpH. xopoilleM 06paIljeHHH C npH60paMII 3Toro cpoKa BnOJIHe ,lJ,OCTa-
'llll[HO )],JIH rapaHTHpoBaHHoH 3KCnJIyaTaliHII. OL\HaKO B pHL\e CJIylfaeB
IH'JIeL\CTBHeHe6peLKHoro 06paIljeHIIH C npH60paMH HX 3KCrrJIyaTa-
IIIIOHHo-II3MepHTeJIbHhle xapaKTepIIcTHKII HapyIlIawTcH, Tpe6yeTcH no-

Ill'pKa.
B nepHoL\bI MeLKL\Y rocYL\apCTBeHHbIMII npoBo)],HT eeooMcmeefifiYfO

f/O{WPKY CpeL\CTBII3MepeHHH. 3TH rroBepKH no 06beMy pa60T HHor)],a
M:IJIO lfeM OTJIHlfaWTCH OT rocy.n;apcTBeHHblx. O)],HaKo, KaK npaBHJIO,
'Jilime nOBepKH npoBo)],HT no COKpaIljeHHOH nporpaMMe. IT03TOMY OHH
(lIl,/Iee ooepaTHBHble. lfeM rocy)],apcTBeHHhle, npoBo.n;HTCHno CneliHaJIb-
IfllMy rpa¢HKY, pa3pa6oTaHHoMy )],JIH .n;aHHoH opraHH3aliHIL

AHaJIH3 3KCrrJIyaTaliHoHHbIX KalfeCTB H3MepHTeJIbHhIX cpeL\CTB nOKa-
1111.11,lfTO npH60pbI II yCTaHoBKII, xpaHHMble 60JIee HJIH MeHee L\JIHTeJIb-
111)('BpeMH Ha CKJIaL\aX (1-2 rO,lJ,a), rro)],BeprawTcH cTapeHHw H yxy.n;-
111:110'1'CBOH CBoHcTBa. I1Hor)],a npH 9TOM norpeiliHocTH npeBhIIlIaIOT



11111,1J:\KT11KH;B HaH60JIbllieH CTerreHH HCKJIloqaTb CHCTeMaTIlqeCKHe
1I111110KH.)I\eJIaTeJIbHO TaK)Ke MaKCHMaJIbHO HCrrOJIb30BaTb Cpe,lJ;CTBa
1t:IMepeHHH C aBTOMaTHqeCKOH:3arrHCblO, HMeTb BbICOKYlO 9KOHOMHqe-
l'I(YiO 9epepeKTHBHOCTbrrpH MHHHMyMe 3aTpaT JIlO,lJ;CKHX,,lJ;eHe)KHbIX.H
MlIl'epHaJIbHblxpecypcOB. CJIe,lJ;yef oc060 rrOMHHTb, qTO CTaH,lJ;apTHble
IIJIII CrreUH3JIbHOC03,lJ;aHHbleCpe,lJ;CTBaH3MepeHHH rrepe,lJ;HaqaJIOM9Kcrre·
I'"MeHTa ,lJ;OJIlKHbI06513aTeJIbHOrrpOHTH MeTpOJIOmqecKylO rroBepKy HJIH
IIITCCT3UHlO. B rrpOTHBHOM CJIyq3e pe3YJIbTarbI 9KcrrepHMeHToB MoryT
1Il,(maTb B03pa)KeI-IHe HJIH )Ke 6bITb rrOJIHOCTbIOHe rrpH3H3HHbIMH.

npH BbI60pKe Cpe,lJ;CTBHe06xo,lJ;HMO M3KCIIM3JIbHO HCrrOJIb30B3Tb
l'r:lll,lJ;apTHO BbrrrycKaeMylO arrrr3paTypy, KOTOpa51 rrp11BO,lJ;11TCHB crre-
IUIaJIbHbIX e)KerO,lJ;HHK3X-KaT3JIorax: «Cpe,lJ;CTBa113MepeHHH, ,lJ;OrrYIUeH-

1I1,IeK BbIllYCKY B 06paIUeHHH B CCCP».

§ 5. npoeeAeHHe 3KcnepHMeHTa
fIpoBe,lJ;eHHe 9Kcrrep11MeHTa HBJIHeTCH Ba)KHeH-

III1IM H HaH60JIee TpY,lJ;OeMK11M9TarrOM. 9KcrrepHMeHT3JIbHble p360TbI
lH'o6xo,lJ;11MOrrpOBO,lJ;IITbB COOTBeTCTB11HC yTBep)K,lJ;eHHbIM rrJIaHOM-
IIporpaMMoH 11OC06eI-IHO MeTO)I.HKOH9KcrrepIIMeHTa. fIp11cTyrraH K 9K-
1'lIep11MeHTY,OKOHqaTeJIbHO YTOqHHlOTMeTO,lJ;IIKYero rrpOBe,lJ;eHIIH, rro-
l'Jll',lJ;OBaTeJIbHOCTbIICrrbITaHIIH. HHor,lJ;a rrpII 9TOM IICrrOJIb3YlOT MeTO,lJ;
PII1l,lJ;OMII3aUIIII, KOTOpbIH: 3aKJIlOqaerCHB TOM, qTO OrrbITbI rrpOBO,lJ;HT
II CJIyqaH:HOHrrOCJIe,lJ;OBaTeJIbHOCTH,orrpe,lJ;eJIHeMOHC rrOMorublO rrepeqHH
I'JlyqaH:HbIXqIICeJI. 3THM crroc060M IICKJIlOqalOT cHcTeM3TIIqeCKIIe 01lIII6-
101,KoTopble MoryT B03HIIKHYTb rrpH cy6beKTHBHOM Ha3HaqeHHH rrOCJIe-

jlOBaTeJIbHOCTHIICrrbITaHHH:.

,ll,orrycTHMble 3HaqeHIIH. fI09TOMy H3MepHTeJIbHble cpe,lJ;CTBa,XpaHIJlv.(
Ha CKJIa,lJ;e, rrepe,lJ; rrpHMeHeHIIeM Heo6xo,lJ;IIMO 110,lJ;BeprHyTb pa60'
110BepKe. .

Pa60qaH 110BepKa Cpe,lJ;cTB H3MepeHHH I1pOBO,lJ;IITCHB HH30a'.
3BeHbHx, T. e. HerrOCpe,lJ;CTBeHHoB opraHII3aIIJIHx, rrpOBo,lJ;HIUIIX II3
peHHH. TaKIIe rroBepKII rrpOBO,lJ;HTCHKa)K,lJ;bIM9KcrrepIIMeHTaTopOM
pe)J.HaqaJIOM II3MepeHIIH H Ha6JIlO,lJ;eHIIH.B rrpouecce pa60qeH 11OBep,
rrpHXO,lJ;IITCHrrpOII3BO,lJ;HTbpa3JI11qHMe orrepa~IIH: orrpe)J.eJIHTb ,lJ;Han
30H II3MepeHHH, BapHaUHH H3MepeHIIH: II )J.p. B OT)J.eJIbHbIXCJIyqa!
BbIITOJIHHlOTperyJIHpoBKy H rpa,lJ;yIIpoBKy Cpe,lJ;CTBII3MepeHIIH:.

fIo,lJ; pecyAupo8KoU rrpH60pa rrOHIIMalOTorrep3UHII, HarrpaBJIeHHble·
CHII)KeHHe CHCTeM3TIIqeCKHX 01lIH60K )J.OBeJIIIqHHbI, MeHbllieH ,lJ;orryc
MOH rrorpelliHOCTII. H3MepIITeJIbHble rrpH60pbI cHa6)KeHbI ,lJ;ByMHpe'
JIIIPOBOqHbIMH ,Y3JIaMH ,lJ;JIHperYJIIIpOBKII HyJIH II qyBcTBIITeJIbHOC,
PeryJIIIpOBKa HyJIH rrpe,lJ;H33HaqeHa ,lJ;JIHycTpaHeHIIH CIICTeMaTHqeCK
01lIII60K B )J.Harra30He Hy)KHOrO rrpe,lJ;eJIaH3MepeHIIH.

B pH,lJ;e CJIyqaeB B03HIIKalOT CIICTeM3TIIqeCKIIe rrorpelliHOCTII, .r.t
HeHHO B03paCT3lOIUIIe HJIII y6bIB3lOIUIIe C II3MeHeHIIeM II3MepHe~(
BeJIIIqHHbI. TaKylO rrorpelliHOCTb peryJIHpOBKOH HyJIH yCTpaHIITb
B03MO)KHO. Ee MO)KHO yMeHblllIITb C rroMOIUblO peryJIHpOBKII Y3
qYBCTBHTeJIbHOCTII. DOCKOJIbKY rrorpelliHOCTb pa3JIIIqHa Ha pa3H'
yqaCTKaX ,lJ;JIIIHbIllIKaJIbI, TO C rrOMorublO O)J.HOBpeMeHHoHperymrpOB
Y3JIa HyJIH H qyBcTBlITeJIbHOCTII )J.OCTHralOTcyrueCTBeHHoro CHII)f{eH'
CIICTeMaTIlqeCKOH 01lIH6KII rrpH60pa B HaqaJIe, Cepe,lJ;IIHeII KoHue ,lJ;IIl

na30Ha H3MepeHIIH. .'
fIo)J. cpaaYUP08K0t1 rrOHHM3lOT HaHeceHIIe MeTOK Ha llIKaJIy OTC'

TbIBalOruero yCTpOH:CTBarro 3apaHee H3BeCTHOHH3MepeHHOH BeJIHqII
ECJIH llIKaJIa paBHOMepHaH, TO rpa,lJ;yHpoBKa He rrpe,lJ;CTaBJIHeTKaK
JIII60 CJIO)KHOCTeH.fIpH rpa,lJ;yHpoBKe HeJIIIHeHHblX llIKaJI rrpe,lJ;Ba
TeJIbHO peryJIIlpylOT npH60p, KpenHT K HeMy llIKaJIy II HaHOCHT Ha
epep6JIaT ,lJ;eJIeHHH,cooTBeTcTBylOIUIIe 3apaHee II3BeCTHbIM 3HaqeHH'
H3MepHeMoH BeJIIIqIIHM.

HaH60JIee pacnpocTpaHeHHbIM cnoc060M nOBepKH npH60pOB'
oueHKH ero 3KCfTJIyaTaUIIoHHbIX xapar<TepIICTHK HBJHleTCH cna,
cpaBHeHIIH. CYTb era CBO)J.IITCHK carrOCTaBJIeHIIlOrroBepHeMoro rrpII6o'
C 06pa3uoBbIM. O)J.HaII Ta )Ke II3MepHeMaH BeJIHqIIHa oueHIIB3eTcH ;
BepHeMbIM II 06pa3UOBbIM rrpII6opOM. fIo OTCqeTaMcy,lJ;HT 0 rrorpelllE
CTHX, KOTopble BHOCHT B rroBepHeMbIH npH60p. .

Ba2KHbIM MOMeHTOMB opraHII3aUIIII 9KcrrepIIMeHTa HB,TIHeTCHBbl6
Cpe,lJ;CTBII3MepeHIIH. Cpe)J.cTBa II3MepeHIIH )J.OJI)KHbI:MaKCIIMaJIbHO '0'
OTBeTCTBOBaTbTeMaTHKe, ueJIrr II 3a,lJ;aqaM HHP; 06eCneqHBaTb BbI~
KylO rrpOH3BO)J.HTeJIbHOCTbTpy)J.a C HaIIMeHbllieH 3aTpaToH BpeMeR
BbIIlOJIHeHHe 9KcnepIIMeHTa B }303M02KHO KpaTqallllIIIH CpOK, Tpe6yeM
KaqeCTBO9KcnepIIMeHTaJIbHbIX pa60T, T. e. 3a,lJ;aHHylOcTeneHb TOlJHOC
np11 MHHHMaJIbHOM KOJI11qeCTBeII3MepeHHH:, BbICOKyro BocnpoH3Bo)i:
MOCTb 11 H3)J.e2KHOCTb;9prOHOMHqeCKIIe Tpe60B3HHH 9!{CnepHMer£
(aHTporrOMeTpIIqeCKHe, caHHTapHo-rIIrIIeHIIqeCKIIe, nCIIxoepII3HOJIOP
qeCKIIe H )J.p.); Tpe60BaHIIH TeXHIIKII 6e30n~cHocTII II 1102KapHOHnp;
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,UonycTHM, Heo6xo)J)IMO onpe,n;eJIHTb nOCJIe,n;OBaTeJIbHOCTbrrpOBe;
HHH nHTH OrrbITOB.fIpoHyMepyeM HX: 1,2,3,4,5. fIocTaBHM HM B co:
BeTCTBHemo6ble rrHTb nOCJIe,n;OBaTeJIbHbIXqHCeJI, B3HTbIXB JII060H cTpd
HJIH cToJI6rre CJIyqaD:HbIX qHCeJI, HanpHMep, BTopaH cTpoKa: 88, 4j
52, 92, 29 T. e. 1-88; 2-40; 3-52; 4-92; 5-29. PaCnOJIOLKHB c.Ji,
qaD:Hble rrH¢pbI B nopH,n;Ke B03pacTaHHH (y6bIBaHHH), nOJIyqHM noc'
,n;OB3TeJIbHOCTbrrpoBe,n;eHHHOnbITOB: 4,5,2, 3, 1 HJIH 1, 3, 2, 5, 4.

fIpH 3KcnepHMeHTaJIbHOM HCCJIe,n;OBaHHHCJIOLKHbIXnpOrreccoB qac
B03HHKaIOT CJIyqaH, Kor,n;a oLKII,n;aeMbIH pe3YJIbTaT nOJIyqaIOT n03:
qeM npe,n;ycMaTpHBaeTcH nJIaHOM. fI03TOMy HayqHbID: pa60THHK ,n;o!
LKeH npoHBIITb .TepneHHe, BbI,n;epLKKY,HaCTOHqHBOCTbII ,n;OBeCTII3KC'
pHMeHT ,n;o nOJIyqeHHH pe3YJIbTaToB.

Ocoaoe 3HaqeHHe HMeeT ,n;06pocoBecTHocTb npH rrpoBe,n;eHHH 3Kcrr
pHMeHTaJIbHbIX pa60T. 3Kcrrep:n:MeHTaTop ,n;OJILKeH¢IIKcIIpoBaTb fi'
xapaKTepHcTHKII HCCJIe,n;yeMororrporrecca, He ,n;onycKaH cy6'beKTIIBHO
BJIIIHHIIH Ha pe3YJIbTaTbI II3MepeHIID:. HHor,n;a MOJIo,n;ble HayqHble p
60THHKII, CTpeMHCb abICTpee rrOJIyqIITb HyLKHbID:pe3yJIbTaT, no,n;TBe
LK,n;3IOI1I,IIHrIInOTe3Y, BbI6IIpaIOT TOJIbKOTe 3KcnepIIMeHTaJIbHble ,n;8
Hble, KOTopble XOpOIllO COrJIacyIOTcH C TeOpemqeCKIIMH rrpe,n;rrOJIOLK
HIIHMH. B 3TOM CJIyq8e IIHor,n;a yrrycKaIOTcH rreHHble ,n;aHHble 06 HCCJI.
,n;yeMoM nporrecce, KOTopble BrrOCJIe,n;CTBllIIMoryT 6bITb BocCTaHOBJIed
C 60JIblllIIM Tpy,n;OM.

B rrporrecce npoBe,n;eHIIH 3KcnepHMeHTaJIbHbIX pa60T He,n;orrycTH
He6peLKHocTb, KOTOpa5l rrpIIBo,n;IIT K 60JIblllIIM IIcKaLKeHIIHM, 0lllH6Ka
B CBH3II C 3TIIM 3KcnepIIMeHTbI rroBTopHIOT, qTO YBeJIIIqIIBaeT rrpo,n;o:i
LKHTeJIbHOCTbHCCJIe,n;OBaHHH.

06H3aTeJIbHbIM Tpe60BaHHeM rrpOBe,n;eHIIH3KcrrepIIMeHTa HBJIHeT
Be,n;eHHe LKypH8JIa. cI>opMa LKypHaJIa MOLKeT6bITb npOII3BOJIbHOH,'
,n;OJILKHaH8IIJIyqlllHM 06pa30M COOTBeTCTBOBaTbHCCJIe,n;yeMoMyrrporre,
cy C MaKCIIMaJIbHOD:¢HIccarrIIeH Bcex ¢aKTOpOB. B LKypHaJIe OTMeqa ,
TeMy HHP II TeMy 3KcnepIIMeHTa, ¢aMIIJIIIIO IICnOJIHIITeJIH, BpeMH'
MeCTO npOBe,n;eHH5l 3KcnepHMeHTa, xapaKTepHcTIIKy OKpyLK8IOrrre:
cpe,n;bI, ,n;aHHble 06 06'beKTe 3KcrrepHMeHTa H cpe,n;cTBa H3MepeHH5l, p'
3YJIbTaTbI HaOJIIO,n;eHHH,a TaK}Ke ,n;pyrHe ,n;aHHble,n;JI5l OueHI<H rroJIylJa
MbIX pe3YJIbTaToB. .

)I\ypHaJI HyLKHO 3arrOJIH5lTb aKKypaTHO, oe3 KaKHX-JlIIOO IIcrrpa
JIeHHH. fIpII rrOJIyqeHHII B O,n;HOMCTaTIICTIIqeCKOMpH,n;y pe3YJIbTaTO
pe3KO OTJIIIqaIOI1I,IIXCHOT coce,n;HIIX II3MepeI-IIIH, IICnOJIHHTeJIb,n;OJILKe
3anIIcaTb Bce ,n;aHHble oe3 HCKaLKeHIIH II YKa3aTb 06CT05ITeJIbCTBa,C
rryTcTByIOI1I,IIe yKa3aHHoMy II3MepeHIIIO. 3TO rr03BOJIIIT YCT8HOBHT
rrpHqIIHbI IIcKaLKeHHH H KB8JIII¢IIrrIIpoBaTb II3MepeHIIH KaK COOTBeTC.
ByIOI1I,IIepeaJIbHoMy xo,n;y rrporrecca IIJIII KaK rpy6bIH npoMax. ECJIHB rIp,
rrecce H3MepeHYI5lHe06xo,n;IIMbI rrpOCTeD:lllIIe paCqeTbI, TO OHH ,n;OJILKH
6bITb BbIIlOJIHeHbIoe3ynpeqHO.

fIPII rrpOBe,n;eHHH3KcrrepHMeHTa IICnOJIHIITeJIb ,n;OJILKeHHerrpepbIBI{
CJIe,n;HTb3a cpe,n;CTB8MHH3MepeHIIH: YCTOHqIIBOCTbIOarrnapaTOB H yCT .
HOBOK, rrpaBHJIbHOCTbIOIIX rrOKa3aHHH, xapaKTepIICTHKaMH OKpYLKaIq

, I1I,eHcpeAbI, He ,n;onycKaTb nOCTopOHHIIX JII:III;B pa60qyIO 30HY. HcnoJt

L

1IIITeJIb 06H3aH CHCTeMaTHqeCKHnpoBo,n;HTbpa60qyIO rroBepKy cpe,n;cTB
IIIMepeHIIH. B cJIyqae, eCJIH pa60qaH rrOBepKa He 06eCrreqHBaeT Tpe-
(iyeMYIO TOqHOCTb rrpII60pOB, 3KcrrepIIMeHT Heo6xo,n;IIMOnpIIOCTaHO-
lIilTb: a cpe,n;CTBaH3MepeHIIH nepe,n;aTb Ha rocrrpOBepKY. fIepBOCTerreH-
IIlle BHIIMaHHe 3KcnepHMeHTaTOp ,n;OJILKeHy,n;eJIHTbKOHTpOJIIOK3qeCTBa
'lJ(cnepI1MeHTaJIbHbIX paaOT, T. e. 06eCrreqIIB8Tb Ha,n;@CHOCTbpa60TbI
I'pe,n;CTBII3MepeHHD:,BocnpOII3Bo,n;HMOCTbII3MepeHIIH, C06JIIO,n;aTbTpe6ye-
MyIO TOqHOCTb II ,n;OCTOBepHOCTbrrOJIyqaeMbIX pe3YJIbTarOB.

. O,n;HOBpeMeHHOC npOII3Bo,n;CTBOMII3MepeHIID: IICrrOJIHHTeJIb ,n;OJILKeH

IlpOBO,n;IITb rrpe,n;BapHTeJIbHyIO 06pa6oTKy pe3YJIbTaTOB II IIX aHaJIH3.
:l)(ecb oc060 ,n;OJILKHbIrrpOHBJIHTbCHero.TBOpqeCKII~Cnoc06HOCTH. TaKoD:
II11aJIH3rr03BOJIHeT KOHTpOJIIIpOBaTb IICCJIe,n;yeMbIHnpOL\eCC, KoppeKTII-
/lIlBaTb 3KcrrepIIMeHT, y JIyqIllaTb MeTo,n;HKyH rrOBbIlllaTb 3ep¢eKTHBHOCTb
IIKcnepHMeHTa.

BaLKHbI rrpH 3TOMKOHcyJIbTarLHHC KOJIJIeraMII rro pa60Te II oc06eHHO
(. HaY<IHbIM pyKoBo,n;HTeJIeM.B rrporrecce 3KcrrepIIMeHTaJIbHbIX pa60T
IIl'o6xo,n;IIMO C06JIIO,n;aTbTpe60B3HIIH HHcTpyKrrHH no rrpOMcaHHTapHII,
'I'l'XHIIKe 6e30rr3CHOCTII, rrOLKapHOHrrpO¢HJIaKTIIKe. HCrrOJIHHTeJIb)J,OJ!-
II(('H yMeTb opraHH30BaTb pa60Qee MeCTO, pyKOBO,n;CTByHCbrrpIIHrrIIrra-
Mil H3yqHOH opraHH3aLLHH Tpy,n;a.

Oco60 TI1I,aTeJIbHOHe06xo,n;IIMO C06JIIO,n;aTbYKa3aHHble Tpe60BaHHH
IIpl1 BbIIIOJIHeHHI1rrpOH3Bo,n;CTBeHHbIX3KcnepHMeHTOB. BCJIe,n;CTBHe60JIb-
IIIIIX 06'beMOB pa60T H 3HaQIITeJIbHOH HX Tpy,n;oeMKOCTH0IllH6KH, ,n;orry-
lI(l'HHble B rrporrecce 3KcnepnMeHTa, MoryT cyI1l,eCTBeHHO YBeJIHqHTb
IIP0,lIOJILKHT.eJIbHOCTbnCCJIe,n;OBaHHHH YMeHblllHTb IIX TOqHOCTb.

BHaqaJIe pe3YJIbT3TbI II3MepeHHH CBO,n;HTB Ta6JIHL\bI rro BapbH-
pYCMbIM xapaKTepHCTHKaM ,n;JI5l pa3JIHqHbIX II3yqaeMbIX BonpOCOB.
()'1CHbTI1I,aTeJIbHOII3yqaIOT COMHIITeJIbHblerrII¢pbI, pe3KO OTJIHqaIOI1I,IIe-
I'll OT CTaTHCTHqeCKOrOpH,n;a Ha6JIIO,n;eI1HH,OT cpe,n;HHX3HaqeHIID:. fIpn
111I:lJIH3errH¢p He06xo,n;HMO yCTaHoBIITb TOqHOCTb, C KOTOpOH HyLKHO
IIPOH3BO,n;I1Tb06pa60TKy OrrbITHbIX ,n;aHHbIX. ToqHOCTb 06pa60TKII He
/(II./OKHa6bITb BbIIlle TOqHOCTHH3MepeHHH (CM. § 3, rJI. 4).

Oc060e MeCTO rrpIIHa,n;JIeLKIIT aHaJIII3Y 3KcrrepIIMeHTa. 3TO 3aBep-
11I:IIOI1l,aHqaCTb, Ha OCRoBe IWTopOH,n;eJIaIOTBbIBO,n; 0 rro,n;TBepLK,n;eHIIII
III IIOTe3bIHayQHOrOIICCJIe,n;oBaHIIH.AHaJIII3 3KcrrepIIMeHTa - 3TO TBOp-
1/t'maH qaCTb IICCJIe,n;oBaHII5l. HHor,n;a 3a rrII¢paMH Tpy,n;HO qeTKO
Illll~)~CTaBIITb ¢H3UGeCKYfO CYIILHOCTb nporrecca. fIO,?TOMyTpe6yeTcH
fll'lIGO TI1I,aTeJIbHOeconOCTaBJIeHHe¢aKTOB, rrprrqHH, 06yCJIOBJIHBaIOI1I,HX
~II)\ Toro IIJIII rmoro rrporrecca II yCTaHOBJIeHrrea,n;eKBaTHocTH rIIrrOTe-
"101II 3KcnepIIMeHTa.

§ 6. MeToAbl rpaCIJH'IeCKOrO
H306pa)f(eHHSI pe3ynbTaToB H3MepeHHH

fIpH 06pa60TKe pe3YJIbTaTOB II3MepeI1IIH II Ha-
n,IIIIl)J,eHHHlllIIpOKO rrCrrOJIb3YIOTMeTo,n;bIrpa¢IIqeCKOrO H306paLKeHIIH.

Pe3YJIbTaTbI II3MepeHIIH, rrpe,n;CTaBJIeHHbleB Ta6JIHqHoir ¢opMe, He
1I1l:IBOJIHIOT,n;ocTaTOqHO BarJIH,n;Ho xapaKTepII30BaTb 3aKoHoMepHocTH



113YlIaeMbIX npOueCCOB. fpaqmlIecKoe H306 pallieHHe ,lJ,aeT HaH60
HarJI5I,lJ,HOerrpe,lJ,CTaBJIeHHe 0 pe3YJIbTaTaX 3KCrrepHMeHTOB, rr03BOJI;
JIylIIIIe nOH5ITb ¢H3HlIeCKYIO CYIUHOCTb llCCJIe,lJ,yeMoro rrpouecca, "
5IBIITb 06IUHll XapaKTep ¢YHKUIIOHaJIbHOH 3aBHCHMOCTH H3YlIae
rrepeMeHHbIX BeJIIIlIIIH, yCTaHoBHTb HaJIIIlIHe MaKcHMyMa II MHHIIM ._
¢yHKUHII. J

I10CJIe 06paOOTKH pesyJIbTaTOB H3MepeHHH H OueHKH CTeneHH l'
HOCTII Heo6xo,lJ,HMO IIX CBeCTII B Ta6JIIIUbI ,lJ,JI5I aHaJIH3a .lI.aHHbIe Ta·
Ta6JIIIU o6pa6aTbIBalOT rpa¢IIlIeCKIIMH MeTO,lJ,aMH.

.lI.JI5I rpa¢H'leCKOrO H306pallieHHH pe3YJIbTaTOB H3MepeHHH (
OJIIO,lJ,eHIIH), KaK rrpaBIIJIO, rrpHMeH5IIOT cIIcTeMy rrpHMoyrOJIbHbIX KQ
,lJ,IIHaT. ECJIII aHaJIII3IIpyeTC5I rpa¢HlIeCKIIM MeTO,lJ,OM ¢YHKUHH vi
= f (X), TO HaHOCHT B CIIC~eMe rrpHMoyrOJIbHbIX KOOp,lJ,IIHaT 3HatIe'

X7Yt

X
PilC. 4.2. fpa¢l!qeCKOe 1!306pa)l{eHile ¢YHKUl!il Y = f (x);
1- KpHBaSl no pe3YJlbTaTaM Henocpel\CTBeHHblllt H3MepeHHil; 2 .•• nJlaBHaSl KpHBaSl

PilC. 4.3. fpa¢I!QeCKOe 1!306pa)l{eHI!e ¢YHKUl!il Y = f (x) npu HaJIUqUI! cd

XlVI' X2V2, .•.• , XnVn (pIIC. 4.2). I1pelli,lJ,e tIeM CTpOIITb rpa¢IIK, H~
XO,lJ,IIMO 3HaTb XO,lJ, (TelIeHIIe) HCCJIe,lJ,yeMoro ~BJIeHIIH. KaK npaBH;
KalIeCTBeHHble 3aKOHoMepHOCTII H ¢opMa rpa¢HKa sKcnepHMeHTaT~
opIIeHTHpoBOlIHO H3BeCTHbl H3 TeopeTHlIeCKIIX HCCJIe,lJ,oBaHHH. .

TOlIKH Ha rpa¢HKe HeOOXO,lJ,HMO COe,lJ,HH5ITb rrJIaBHOH JIHHHeH, T'
tIT06bI OHa rro B03MOlliHOCTH OJIIIllie rrpOXO,lJ,IlJIa KO BceM 3KCrrepIll\.t
TaJIbHbIMTOlIKaM. ECJIH COe,lJ,IlHIlTb TOlIKH rrpHMblMIl OTpe3KaMIl, TO rr(j.
LIIlM JIOMaHylO KPIlBYIO. OHa xapaKTepIl3yeT Il3MeHeHIle ¢YHK~;
rro .n.aHHbIM SKcrrepIlMeHTa. 06bllIHO ¢YHKUIlIl HMelOT rrJIaBHblH xapaK'Ij
I103TOMy rrplI rpa¢IlqeCKOM H306pallieHHIl pe3YJIbTaTOB H3MepeHIlH 9

_ ,lJ,yeT rrpOBO,lJ,IlTb Melli,lJ,y TOlIKaMIl rrJIaBHbIe KpIlBbIe. Pe3Iwe IICKPIlB;
HIle rpa¢HKa 06bHCHHeTC5I rrorpeIIIHOCTHMH II3MepeHI-IH. ECJIH
SKcnepIlMeHT nOBTOpHJIIl C npIlMeHeHIleM Cpe,lJ,CTB 113MepeHIlH OOJIee
COKO}I TOlIHOCTIl, TO rrOJIylIIlJIH6bI MeHbIIIe rrorpeIIIHOCTIl, a JIOMa.
KpIlBaH OOJIbIIJe 6bI COOTBeTCTBOBaJIa nJIaBHOH KpIlBOH. '.

O,lJ,HaKO MoryT ObITb IlCKJIlOlIeHH5I. TaK, IIHOr,lJ,a IICCJIe,lJ,YIOTCH H~
HIIH, ,lJ,JIH KOTOpblX B onpe,lJ,eJIeHHbIX IlHTepBaJIaX HaOJIIO,lJ,aeTC5I Oblcr
CKalIKooopa3Hoe Il3MeHeHIIe O,lJ,HOHII3 Koop,lJ,IlI!laT (pIIC. 4.3). E)TO
HHeTCH CYIUHOCTblO ¢H3IlKO-xIlMIIlIecKIlx npoueccoB, HanpIlMep
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I\J,IMHnpeBpaIUeHHHMH BJIaffI rrpIl IlCCJIe,lJ,oBaHIlH rrpoMep3alOIUIlX CIlcTeM,
!lIl.l\HOaKTHBHbIM pacrra,lJ,oM aToMoB B rrponecce IICCJIe,lJ,oBaHHH pa,lJ,HOaK-
'l'IIIlIIOCTIl lIT. ,lJ,. B TaKHX CJIylIaHx Heo6xo,lJ,HMO oco60 TIUaTeJIbHO coe-
IlJllIHTb TOlIKII KpIlBOH. 06IUee «ocpe,lJ,HeHHe» Bcex TOlIeK rrJIaBHOH KpH-
lIoj'! MOllieT npHBecTIl K TOMy, lITO CKalIOK ¢YHKUHIl rrO,lJ,MeHHeTCH no·
I'pelUHOCTHMIl Il3MepeHIIH.

I1Hor,lJ,a rrpH nOCTpoeHIlII rpa¢HKa O,lJ,Ha-,lJ,Be TOlIKH pe3KO y,lJ,aJIH-
IOTCH OT KpHBOH. BHalIaJIe -HylliHO rrpOaHaJIH3HpOBaTb ¢II3HlIeCKYIO
I'YIJ\HOCTb 5IBJIeHl1H, H eCJIH HeT OCHOBaHII5I rrOJIaraTb HaJIHlIIIe CKalIKa
Illy IIKUHH, TO TaKoe pe3Koe OTKJIOHeHIIe MOlliHO 06bHCHHTb rpy60H OliIII6-
l(oj'! HJIH rrpoMaxoM. 8TO MOllieT B03HHKHYTb TOr,lJ,a, Kor,lJ,a ,lJ,aHHbIe
II:lMepeHHH npe,lJ,BapHTeJIbHO He IlCCJIe,lJ,OBaJIHCb Ha HaJIIllIIIe rpy6bIx
1IIII1160K H3MepeHIlH. B TaKHX CJIylIaHx
IIl'o6xo,lJ,IlMO nOBTopIlTb II3MepeHIle B ,lJ,H- Y
Ill1a30He pe3Koro OTKJIOHeHIlH TOlIKIl. ECJIII
IIpelKHee H3MepeHIle OKa3aJIOCb OIlIII601I-
IIJ,IM, TO Ha rpa¢IlK HaHOCHT HOBylO TOlI-
IIY. ECJIH llie rrOBTopHbIe 113MepeHIIH ,lJ,a,lJ,yT
IIpClliHee 3HalIeHHe, Heo6xo,lJ,IIMO K 3TOMy
II11TepBaJIy KpHBOH OTHeCTIICb OlIeHb BHH-
MIITeJIbHO II ocooo TIUaTeJIbHO rrpOaHaJIH-
""pOBaTb ¢H3HlIeCKYIO CYIUHOCTb HBJIeHH5I.
'lacTo rrpH rpa¢HlIeCKOM H306p'allieHHH pe-
~Y,TlbTaTOB 3KcrrepHMeHTOB npHXO,lJ,HTCH
IIMCTb ;;,eJIO C TpeMH rrepeMeHHbIMII: b - Pl!c. 4.4. fpa¢UQeCKOe U30-

) 6pa)l{eHUe ¢YHKUilU b = f (x,• I' (X, y, Z • Y, z):
B 3TOM CJIylIae npIlMeHHIOT MeTO,lJ,pa3- 1- z,; 2 - z.: 3 - z,; 4 - z.:

11l',TleHIIH rrepeMeHHbIX. O,lJ,HOH II3 BeJIHlIIIH 5 - z,
, II IIp e,lJ,eJIax IIHTepBaJIa II3MepeHIIH Zl-Zn
lli)\aIOT HeCKOJIbKO nOCJIe,lJ,OBaTeJIbHbIX 3HalIeHHH . .lI.JIH ,Ll,BYXOCTaJIbHbIX
IIl'peMeHHbIX X II Y (npII Zi = const) CTpOHT rpa¢IIKII y = 1'1 (x). B pe-
"YJlbTaTe Ha O,lJ,HOM rpa¢HKe nOJIYlIalOT ceMellCTBO KpliBbIX Y = fl (x)
I(JIH pa3JIIIlIHblX 3HaqeHIIll Z (pHC. 4.4).

ECJIII He06xo,lJ,IIMO rpa¢HqeCKli H306pa3HTb ¢YHKUHIO C lIeTblpbMH
II oOJIee rrepeMeHHbIMIl a .,- f (b, X, y, z), TO CTpOHT ceplilO rpa¢HKOB
1'IIIIa npe,lJ,bI,lJ,YIUHX (pm:. 4.4), HO Kalli,lJ,blH H3 HHX rrpli bl, ... , bn=
~ const, HJIH npIIHHMalOT H3 N rrepeMeHHhlx N - 1 nOCTORHHblMH
II l"rp05IT rpa¢IIKII: BHalIaJIe N - 1 = fl (x), ,lJ,aJIee N - 2 = f2 (x),
N- 3, = fa (x) H T. ,lJ,. .TaKHM 06pa30M, MORmo npOCJIe,lJ,IITb Il3MeHe-
IlIll~ JII060H rrepeMeHHoH BeJIIllIIIHbI B ¢YHKUIlli OT ,lJ,pyrIIx rrp~i rrOCTOHH-
III,IX 3HalIeHIIHX OCTaJIbHblx.8TOT MeTo,lJ, rpa¢HlIecKoro aHaJIH3a Tpe6yeT
"II\:rreJIbHOCTII, 60JIbillOrO BHIIMaHIIH K pe3YJIbTaTaM II3MepeHl-IH. O,lJ,HaKO
fill Il 60JIbIlIIIHCTBe CJIyqaeB HBJIHeTCH HaII60JIee rrpocTbIM II HarJIH,lJ,HbIM.

Ilpli rpa¢IItIeCKOM II306pallieHIIII pe3YJIbTaTOB 3KcrrepIIMeHToB OOJIb-
IIIYIOPOJIb IIrpaeT BbI60p CIICTeMbI KOopJJ:I1HaT IIJIII KOOp,lJ,IIHaTHOH ceTKH.
1(lIl1p,lJ,lIHaTHbI2 ceTKH 6bIBalOT paBHoMepHbIMH 1I HepaBHoMepHblMlI.
~ paBHoMepHblx KoopJ\IIHaTHbIx ceTOK 0p,lJ,lIHaTbI II a6cUIIccbI IIMelOT
plllllIoMepHylO IlIKaJIy. HarrplIMep, B CliCTeMe rrpHMoyrOJIbHblX KOOp-



npHMeHeHHe 3BM cyw;ecTBeHHO CHHlKaeT TpY,ll.OeMKOCTb
MHpOBaHHH.

Cxw;ecTByeT fleCKOJIbKO MeTO,ll.OB rrOCTpOeHHH HOMOrpaMM. ~:
:>TOrO rrpHMeHHIOT paBHOMepHble IIJIH HepaBHOMepHble KOOp,ll.HHaTH:
~eTKII. B CIICTeMerrpHMoyrOJIbHblX KOOp,ll.HHaT<pyHKUHHB 60JIblllHHd
~JIytIaeB Ha HOMOrpaMMaX IIMelOT KPIIBOJIIIHeHHYIO <POpMy . 3TO yBe:
tIIIBaeT Tpy,ll.OeMKOCTb, rrOCKOJIbKY Tpe6yeTcH 60JIblilOe KOJIHtIeC1"
TOtIeK ,ll.JIH HaHeCeHHH O,ll.HOHKpHBOH.

B nOJIy- IIJIH JIOrapH<pMHtIeCKHX KOOp,ll.HHaTHbIX CeTKaX <PYHKII!
HMelOT npHMoyroJIbHylO <pOpMyII COCTaBJIeHHeHOMOrpaMM yrrpow;aeT~

MeTO,ll.HKa nOCTpOeHHH HOMOrpaMM <PYHKUIIH O,ll.HOHY = f (X) H
MHOrIIX Y = f (Xl' X2' ••.. , Xn) nepeMeHHbIX OnIICaHa paHee H CBO,ll.HT
K nOCTpOeHIIIO KpHBOH, CeMeHCTBaHJIHCepHH CeMeHCTBrryTeM npHHH't
nOCTOHHHblX H HaXOIK,ll.eHHH O,ll.HOHrrepeMeHHOH:. CJIOIKHble aJIre6p
qeCKHe BblpalKeHHH ueJIeC006pa3HO CBO,ll.HTbK rrpocToMy rrpOH3Be,ll.eH,
,ll.Byx-1'peX 3HatIeHIIH, HanpHMep: d = abc f,ll.e a, b, C - <pyHKUHH,ll.B
1'pex rrepeMeHHblX. B 3TOM CJIytIae Heo6xo,ll.HMO BHatIaJIe, 3a,ll.aBlil
nepeMeHHbIMH, BbltIHCJIlITb a, b, c. naJIee, rrpH,ll.aBaH a, b, c rrOCTO
Hble 3HatIeHHH, HaHTH d: a, b, C Heo6xo,ll.HMOBapbIIpoBaTb B orrpe,ll.eJI
HbIX 3HatIeHHHX, HanpHMep OT 0 ,ll.0 100 tIepe3 5 HJIH 10. HaH6oJl'
3<p<peKTHBHbIMHBJIHeTCH TaKOH cnoc06 nocTpoeHHH HOMorpaMM, Ii,
KOTOpOM a, b, c rrpe,ll.CTaBJIHIOTCH KaK 6e3pa3MepHble KpHTep.
(CM. rJI. 3). . . .

§ 7. MeToAbl nOA6opa 3Mmo'pHLfecK,
qJopMyn
B rrpouecce 3KcnepHMeHTaJIbHbIX H3MepeHHH Ii

JIytIalOT CTamCm'1eCKIIH pH,ll. H3MepeHHH: ,ll.BYX 3HatIeHHH, 06'be,ll.Hiui
MbIX <pyHKUHeH y = f (x) (4.30). KalK,ll.OMY 3HatIeHHIO <pyHKU
YI'"'' Yn cooTBeTcTByeT onpe,ll.eJIeHHOe3HalfeHHe apryMeHTa Xl' ... , ,
3KcnepHMeHTaTOp ",ll.OJIlKeH6bITb yBepeHHblM B ,ll.OCTOBepHOCTHrrOJI,
'1aeMblx IIM II3MepeHHH (~M. rJI. 4, § 3). Ha OCHOBe3KcrrepHMeHT3JI;
HbIX ,ll.aHHbIX MOJKHOnO,ll.06paTb aJIre6paIItIeCKHe BblpalKeHHH, KOTOp:
Ha3bIBalOT 3MnHpIIlfecKHMII <popMyJIaMII. TaKIIe <pOpMyJIbI rrO,ll.6IIpa
TOJIbKO B rrpe,ll.eJIax II3MepeHHblx 3HatIeHIIH apryMeHTa Xl -Xn. 3Md.
pIIqeCKIIe <P0PMYJIbIIIMeIOT TeM 60JIblllYIO ueHHOCTb, qeM 60JIblile 0
COOTBeTcTBylOTpe3YJIbTaTaM 3KCrrepHMeHTa.

He06xo,ll.IIMOCTb B rro,ll.60pe 3MrrHpIIqeCKIIX <pOpMyJI B03HIIKaeT
MHOrHX CJIyqaHX. TaK, eCJIII aHaJIHTIIqeCKOe BblpalKeHlIe (4.30) CJIO,
Hoe, Tpe6yeT rpOM03,ll.KIIX BbltIHCJIeHlIH, COCTaBJIeHHHrrporpaMM n:.
3BM, TO qaCTO 3<p<peKTIIBHeerrOJIb30BaTbCH yrrpow;eHHOH rrpH6JIIIIK~ ~
HOH 3MrrIIpIIqeCKOH <pOpMyJIOH. OrrbIT rrOKa3bIBaeT, qTO 3MIlHpHqeCK'
¢OPMYJIbI qaCTO He3aMeHIIMbI ,ll.JIH aHaJIII3a H3MepeHHbIX BeJIHtIll\
K 3MrrHpIIqeCKIIM <popMyJIaM rrpe,ll.'bHBJIHIOT ,ll.Ba OCHOBHhlX Tpe60~:'
HHH - no B03MOIKHOCTIIOHH ,ll.OJIIKHbl6bITb HaH60JIee rrpOCTbIMII II To';
HO COO1'BeTCTBOBaTb3KcrrepIIMeHTaJIbHbIM ,ll.aHHbIM B rrpe,ll.eJlaXH3MeH
HHH aprYMeHTa. .

TaKHM 06pa30M, 3MrrllpHqeCKHe <pOpMyJIbI HBJI5IIOTCHrrpH6JIIIlKeH-
II!>IMHBblpaJKeHH5IMH aHaJIHTllqeCKHX <pOpMyJI. 3aMeHy TO'1HbIX aHaJIH-
THtIeCKIIX BblpalKeHHH rrpH6JIIIlKeHHbIMII, 60JIee rrpOCTbIMII Ha3bIBalOT
annpOKCUMa/1UeU, a <PYHKUIIH annpOKcuMupylO14UMU.

ITpouecc nO,ll.60pa 3MlIlIpHqeCKHX <pOpMyJI COCTOIITII3 ,ll.BYX3TarrOB.
lIa rrepBOM3Tarre ,ll.aHHbleH3MepeHllH HaHOC5ITHa ceTKy rrp5IMOlrOJIbHbI~
IWOp,ll.HHaT, COe,ll.HH5IIOT3KcrrepllMeHTaJIbHble TOqKH rrJIaBHOII KpHBOH
II BbI6HpalOT opHeHTHpOBOqHO BII,ll. <pOpMyJIbl. Ha BTOpOM 3Tarre BbIqHC-
JIHIOTrrapaMeTpbI <pOpMyJI, KOTopble HaHJIyqlllHM 06pa30M COOTBeTCTBO-
naJIH 6bI rrpHH5ITOH <popMyJIe. ITO,ll.60p 3MrrHpH:eCKIIX ¢OPMYJI He06xo-
HIIMO HaqHHaTb C caMblX rrpOCTblX BblpalKeHlIH.

Pe3YJIbTaT~ H3MepeHHH MHorHX 5IBJIeHHH ,H rrpoueCCOB arrrrpOKCH-
MHPYIOTC5IrrpOCTeHllllIMH 3MrrHpHtIeCKHMII ypaBHeHII5IMH THrra

y = a + bx, (4.31) y ~~ _
I')\e a, b - rrOCT05IHHble K03<P<PIIUIIeHTbI.

TaK, JIHHeapII30BaHHbIM ypaBHeHIIeM
(1.31) MOIKHO Bblpa3HTb 3aBHCIIMOCTbMelK-
IlY BJIalKHOCTblOII rrJIOTHOCTblOrpYHTa, co-
)(CpJKaHHeM ueMeHTa H rrpOqHOCTblO 6eTo-
lIa, KOJIIItIeCTBOM rrpOXO,ll.OBcMeCIITeJIbHOH
MalllHHbl H CTerreHblO pa3MeJIbqeHII5I rpyH-
'rH, rrp0,ll.OJIIKIITeJIbHOCTblOrrepeMelllHBaHH5I
ncepaJIbT06eToHHoH CMeCH H CTerreHblO ee 0
())\HOP0;lI,HOC1'HH T. ,ll..

IT03TOMY rrpH aHaJIII3e rpa<pIIqeCKOrO
MaTepnaJIa Heo6xo,ll.HMO rro B03MOIKHOCTl1
IICIlOJIb30BaTb JIHHeHHylO <PYHKUHIO.B 3TOM
l'JlytIae rrpHMeH5IIOT MeTO,ll. BblpaBHIIBa-
IlHH. OH 3aKJIIO'raeTC5I B TOM, '11'0 KpHBylO, rrOCTpoeHHylO rro 3Kcrre-
/JHMeHTaJIbHbIMTOqKaM, rrpe,ll.CTaBJI5IIOTJIHHeHHOH epyHKuHeH.

nJI5I rrpe06pa30BaHHH HeKOTopOH KpHBOH (4.30) B rrp5IMYIO JIHHHIO
11130,ll.5ITHOBble rrepeMeHHble X H Y:

X = fr (X, V); Y = f2 (X, V). (4.32)
B 3TOM ypaBHeHHH X H Y J.\0JIIKHbl 6bITb CBH3aHbI JHIHeHHOH 3a-

IlllCHMOCTblO

!
I
I
I
[
~
I
(x·

X
PllC. 4.8. fpa1Jll'leCKOe orrpe-
l\eJIeHlle rra paMeTpoB a II b =
= tg a

3HaqeHH5I X H Y MOJKHOBbltIHCJII1Tb Ha OCHOBepeweHHH CIICTeMbl
(/1.32). naJIee CTpORT rrpHMYro (Pl1c. 4.8), no KOTOpoi:i:JIerKO rpaqm·
IfeCKH BbltIHC.JlHTbnapaMeTpbI a (op,ll.HHaTa TOtIKI:I rrepeCetIeIUl5I np51MoiI
C OCbIOY) H b (TaHreHc yrJIa HaKJIOHa npHlvloH C OCbIOY):

Y'-ab=tga=~.
I

ITPH rpa<pHtIeCKOM orrpe,ll.eJIeHHH rrapaMeTpon a II b 06H3aTeJIbHO,
IIT06bI rrpHMaH (4.31) CTpOHJIaCb Ha Koop,ll.HIIaTHoH ceTKe, y KOTOpoii
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npHMeHeHHe 3BM cyw.eCTBeHHO CHH)KaeT TpYAOeMKOCTb HOMOrpa:

MHpOBaHI151. ."
CYI.I.I.eCTByeT HeCKOJIbKO MeTOAoB rrOCTpOeHH51 HOMOrpaMM. .IJ,

3TOrO'rrpHMeH51IOT paBHOMepHble HJII1 HepaBHOMepHble KOOpAHHaTH:
~eTKI1. B CHCTeMerrp51MoyrOJIbHbIX KOopAHHaT epyHKUHHB 60JIbIlIHHC'F.:
~JIyqaeB Ha HOMOrpaMMaX HMelOT KpUBOJIUHeilHylO epOPMY. 3TO YBe~
qHBaeT Tpy)1.0eMKOCTb, rrOCKOJIbKY Tpe6yeTC51 60JIbliiOe KOJIUqeC'F;:
TOqeK AJI51HaHeCeHU51OAHOll KpUBOll. '

B rroJIy- UJIH JIOrapUepMHqeCKUX KoopAUHaTHbIX CeTKaX epYHKIJ!;
HMelOT rrp51MoyrOJIbHylO epOPMYU COCTaBJIeHUeHOMOrpaMM yrrpOI.I.I.aeT~

MeTO)1.HKa rrOCTpOeHU51HOMOrpaMM epyHKUUll O)1.HOHY = t (x) H'
MHOrHX Y = t (Xl' X2' •••• , Xn) nepeMeHHbIX OnHCaHa paHee H CBOAH'I\
K rrOCTpoeHUIO KpUBOll, ceMellCTBa UJIUcepuu ceMellCTB rryTeM rrpIIH5l'(
nOCT051HHbIXU HaXO)KAeHU51 OAHOll rrepeMeHHOH:. CJIO)KHble aJIre6p,
qeCKUe Bblpa)KeHU51 ueJIeC006pa3HO CBOAUTbK rrpocToMy rrpOU3BeAeH:
)1.Byx-Tpex 3HaqeHUll, HanpUMep: d = abc rAe a, b, c - epyHKUUU AB"
Tpex rrepeMeHHbIX. B 9TOM CJIyqae He06xOAuMO BHaqaJIe, 3aAaBllII{
nepeMeHHbIMU, BblqUCJIUTb a, b, c. LLaJIee, rrpU)1.aBa51a, b, c rrOCTO.••
Hble 3HaqeHH51, HaHTII d: a, b, c He06xoAuMO BapbupOBaTb B OnpeAeJI.
HbIX 3HaqeHU51X, HarrpUMep OT 0 )1.0 100 qepe3 5 UJIU 10. HaH60JI
3cj:JepeKTHBHbIM5lBJI51eTC51TaKon crroco6 rrocTpOeHU51 HOMorpaMM, IT
lWTOpOM a, b, c rrpeACTaBJI51IOTC51KaK 6e3pa3MepHble KpuTep,
(CM. rJI. 3). ' '

§ 7. MeToAbl nOA6opa 3Mm"pHLIecK,
ClJopMyn
B rrpouecce 3KcrrepHMeHTaJIbHbIX u3MepeHHH IT

JIyqalOT CTaTUCTUqeCKUH:p51A u3MepeHUH: )1.ByX 3HaqeHUH:, 06beAuHR
MbIX epyHKuueH y = t (x) (4.30). Ka)KAoMY 3HaqeHIIIO epyHKU
Yl> ..• , Yn cooTBeTcTByeT orrpeAeJIeHHOe 3HatIeHUe apryMeHTa Xl' •.. ,
3KcrrepIIMeHTaTOp "AOJI)KeH 6bITb yBepeHHbIM B )1.0CTOBepHOCTIIrrOJI,
qaeMbIX UM II3MepeHIIH: (~M. rJI. 4, § 3). Ha OCHOBe9KcrrepIIMeHT8.JI'
HbIX )1.aHHbIXMO)KHO rrO)1.06paTb aJIre6paUtIeCKIIe Bblpa)KeHU51, KOTOp!:!
Ha3MBalOT 3MrrIIpIIqeCKUMII epopMyJIaMu. TaKIIe epOPMYJIM rroA6IIpa,
TOJIbKO B rrpe)1.eJIax II3MepeHHblx 3HaqeHIIH: apryMeHTa Xl -Xn. 3M II:

pnqeCKUe epOpMyJIbIUMelOT TeM 60JIbllIylO ueHHOCTb, qeM 60JIbllIe 0
COOTBeTcTBylOTpe3YJIbTaTaM 9KcrrepUMeHTa.

Heo6xo)1.UMOCTb B rroA6ope 9MIllipUqeCKUX epOPMYJIB03Hl1KaeT
MHOrHX CJIyqa51x. TaK, eCJIU aHaJIUTUqeCKOe Bblpa)KeHUe (4.30) CJIO.,
Hoe, Tpe6yeT rpOM03)1.KI1X BblqUCJIeHUH, COCTaBJIeHU51rrporpaMM AJI,
3BM, TO qaCTO 9epepeKTUBHeerrOJIb30BaTbC51yrrpow.eHHoH rrpI16JII1)Ke:
HOH: 3MTIIIpUqeCKOH: epOpMyJIOH:.OnbIT nOKa3bIBaeT, qTO 3MrrUplitIeCK
¢OPMYJIbI qaCTO He3aMeHl1MbI )1.JI51aHaJIU3a 113MepeHHbIX BeJIUql1
K 3MnUpUqeCKl1M epopMyJIaM npe)1.b51BJI51IOTABa OCHOBHbIX Tpe6oB.
HU51- rro B03MO)KHOCTI1OHI1)1.0JI)KHbI6bITb HaII60JIee rrpOCTbIMU n TO'
HO COOTBeTCTBOBaTb3KcrrepUMeHTaJIbHbIM AaHHbIM B rrpe)1.eJIaxII3MeH
HU5l aprYMeHTa.

TaKHM 06pa30M, 3MrrUpHtleCKUe epOPMYJIbI 5lBJI51IOTC5lrrpH6JIu)KeH-
III>IMUBblpa)KeHU51MU aHaJII1TUqeCKUX epOpMy.ir. 3aMeHy TOqHbIX aHaJII1-
'l'lltleCKHX Bblpa)KeHIIH: rrpU6JIU)KeHHMMU, 60JIee npOCTbIMU Ha3bIBalOT
annpOKcuMa/1uel1, a epyHKUHU annpOKcuMupylOU{UMU.

f1pouecc nO)1.60pa 9MTIllpHqeCKUX ¢OPMYJI COCTOHTU3 )1.ByX 9TanOB.
Iia nepBOM 3Tane AaHHble H3MepeHHH HaHOC51THa ceTKy rrp51MoyrOJIbHbIX
)(()OpAIIHaT, COe)1.UH51IOT3KcrrepHMeHTaJIbHble TOtIKH rrJIaBHOH: KPlfBOH:
1/ BbI6IIpalOT OpHeHTUpOBOqHOBII)1.¢OPMYJIbI. Ha BTOpOM 3Tane BbIqIIC-
MIlOT rrapaMeTpM epOpMyJI, KOTopble HaUJIyqllIUM 06pa30M COOTBeTCTBO-
Il11JIII6bI npIIH5lTOH: epopMYJIe. f10)1.60p 9MrrIIpIIqeCKIIX ¢OPMYJI Heo6xo-
I(IIMO HaqUHaTb C caMbIX npOCTbIX Bblpa)KeHuH.

Pe3YJIbTaTM 113MepeHIIH: MHorIIX 5lBJIeHIIH: ~ npoueCCOB annpOKCU-
MIIPYIOTC51npOCTeH:IlIUMII 3MnIIpUqeCKIIMU ypaBHeHH51MU TIIna

y = a + bx, (4.31) y
I')(e a, b - rrOCT051HHble K03epepHUHeHTbI.

TaK, JIHHeapH30BaHHbIM ypaBHeHueM
(1.31) MO)KHOBblpa3HTb 3aBHCHMOCTbMe)K-
IlY BJIa)KHOCTblO11nJIOTHOCTblOrpyHTa, co-
)(Cp)KaHUeM ueMeHTa II npOqHOCTblO 6eTo-
I/a, KOJIIIqeCTBOM npOXO)1.0BCMeCIITeJIbHOH:
MaIIIUHbI II CTeneHblO pa3MeJIbqeHU5l rpyH-
'I'a, np OAOJI)KUTeJIbHOCTblOnepeMelliUBaHU51
IlccPaJIbT06eTOHHOH:CMeCH U CTeneHblO ee 0
()J~HOP0)1.HOCTUIIT.)1..

[J09TOMY npu aHaJIII3e rpaepIItIeCKOrO
MaTepIIaJIa Heo6xoAuMO no B03MO)KHOCTH
IlCnOJIb30BaTb JIHHeilHylO epYHKUHIO.B 9TOM
l'JIyqae rrpllMeH51IOT MeTO)1. BblpaBHIIBa-
111151.OH 38KJIIOqaeTC51B TOM, qTO KplfBylO, nOCTpoeHHylO no
pl1MeHTaJIbHbIM TOqKaM, npe)1.CTaBJI51lOTJIUHellHOll cPYHKlmell.

LLJI51npeo6pa30BaHU5l HeKOToporr KpUBOH: (4.30) B np51MYIO
IlBO)1.51THOBbIe nepeMeHHble X Il Y:

X = h (X, y); Y = t2 (X, y).

!
1
I
I
[
[,
1

X·I
X

Pne. 4.8. rpa¢nqeCKOe onpe-
.n:eJIeHne na paMeTpoB a H b =
= tg a

B 9TOM ypaBHeHI1Il X U Y )J,0JI)KHbI 6bITb CB513aHbIJIIIHeH:HOH: 3a-
IlHCIlMOCTblO

3HaqeHll5l X II Y MO)KHO BbIlJIICJIIlTb Ha OCHOBepellIeHU5l CUCTeMbI
(4.32). LLaJIee CTpOSlT np51MYIO (pIlC. 4.8), no KOTopOIl JIerKO rpa¢II-
'leCKH BbIlJHCJIHTbnapaMeTpbI a (op)1.HHaTa TOlJKH nepeCeqeHII51 np5lMOI~
C OCblO Y) H b (TaHreHC yrJIa HaKJIOHa np5lMOll C OCblO Y): '

Y'-ab=tga=~. ,
f1pH rpacPIIlJeCKOM onpeAeJIeHI1Il rrapaMeTpoB a II b 065l3aTeJIbHO,

lITo6bI np5lMa5l (4.31) CTpOIIJIaCb Ha KOOp)1.IIHaTHOH:ceTKe, y KOTOpOH



I
Y = a+ bx'

I
HHH X = Z, rrOJIylJaeM rrpHMylO JIHHHIO Ha CeTKe rrpHMOyrOJIbHbf

KOOPJJ.HHaTy = a + bz. ECJIH rpa<pHK HMeeT SH,n; pHC. 4.9, e, HY
HO HCrrOJIbSOBaTbq:OPMYJIy

I
3aMeHH51 y= Z, HMeeM z = a + bx, T. e. rrp5J:MylO Ha

rrpHMoyrOJIbHbIX Koop,n;HHaT. AHaJIOrrrlJHO ,n;JIH ypaBHeHHH

I
y = a + bx + cx2

/
I

If
J

1/
)

V
J

,PHC, 4.10, 3KCITepHMeHTaJIbHaH KpHBaH (a) H Cl1p51M.
JIeHHaH (6)

I I
C Y = z HMeeM Z = a + bx + GX2• CJIOlKHYIO cTerreHHylO q1yHKII,H

y = aenx+mx2 (4.42) rrpe06pasyeM B rrpHMylO JIHHHIO. DPH 19 Y ='
19a - p; n Ig e= q, m 19e = r HMeeM Z = P + qx + rx2• C 1l0MOIII,b
rrpHBe,n;eHHbIx Ha pHC. 4.9 rpa<pHKoB H BbIpalKeHIIH (4.34) -- (4.42;
rrpaKTHlJeCKH MOlKHO Bcer,n;a rrO,lJ,OopaTb ypaBHeHHe 3MrrHpHlJeCKo"
<pOpMyJIbI.

:;
npHMep. no)(o6paTb 9MITHpHQeCKYIO epOpMyJIY )(JIH CJIe)(YI0~HX ll3MepeHHii;

I 1,5 2,0 2,5 3,0 3,5 4,0 4,5
15,2 20,6 27,4 36,7 49,2 66,0 87,4 117,5

Ha OCHOBe3THX ,lJ,aHHbIXCTpOHM rpa<pHK. KaK BH,lJ,HOHS pHC. 4.10
HMeeM THrrI!lJHbIH rpa<pHK ,lJ,JI51 rrOKaSaTeJIbHOH <pyHKUHH (4.35:
(pIIC. 4.9, 6). B 3TOH <popMyJIe HeOOXo,lJ,HMOHaHTH rrapaMeTpbI a H !J
OocJIe JIOrapH<pMHpoBaHHH 3Toro BblpalKeHIIH HMeeM Ig Y = 19a 'I

+ bIg ex. ECJIII OOOSHalJIITb 19Y = Y, TO Y = 19a + bIg ex, T, e:
B rroJIyJIOrapH<pMIIlJeCKHX KOOp,lJ,HHaTaxBbIpalKeHHe ,lJ,JI51Yrrpe,lJ,CTaBJIHe
CC60H rrpllMylO JIHHHIO, lJTO rrO,lJ,TBeplK,lJ,aeTCllpHC. 4.10. Do,n;craBH
B ypaBHeHHe KOOp,lJ,HHaTbI KpaHHIIx TOlJeK; 19 15,2 = 19a + b 19~.

?

19117,5= 19a+ 4,5 1ge IIJIH 19a=:,blge= 1,183; 19a+ 4,51ge-
= 2,070.

0,887
OTCIO,lJ,ab = 3;5 = 0,579; 19a = 1,183 - 0,254 = 0,929; a= 1,85.

OKOHlJaTeJ1bHO 3MrrIIpI1lJeCKall q:opMyJIa HMeeT BH,lJ,Y = 1,85eo,579.

DPH rro,ll,60pe 3MrrHpHlJeCKHX q:OPMYJI llIHpOKO HCrrOJ1bsYIOTrrOJIH-
HOMbIY = Ao + A1x1 + A2x2 + ... -+ Anxn, (4.43), r,lJ,eAo, ... , An-
rrOCTOllHHbIe K03<p<PIlII,IleHTbI.

DOJIHHOMaMil MOlKHO arrrrpoKcHMIIpoBaTb JIIOOhIepesYJIbTaTbI HSMepe-
HIIH, eCJIII OHH rpa<pHlJeCKH BbIpalKalOT HerrpepbIBHbIe <pyHKUHII. Ocooo
ueHHbIM llBJIHeTCll TO, lJTO ,lJ,alKe rrpH HeIISBeCTHOMTOlJHOMBblpalKeHHH
cjJyHKUHIl (4.43) MOlKHOorrpe,lJ,eJIHTb3HalJeHHH K03<p<PHUIIeHToBA. KpoMe
rpa<pIIlJeCKOrO MeTO,lJ,a,IISJIOlKeHHOro BhIwe, ,lJ,JIHorrpe,lJ,eJIeHIIHK03<P<PII-
UIIeHTOB A rrpIIMeHHIOT MeTO,lJ,bICpe,lJ,HIIXII HaIIMeHbWIIX KBa,lJ,paTOB.

MeTo,lJ, Cpe,lJ,HIIXOCHOBaH Ha CJIe,lJ,yIOIII,eMrrOJIOlKeHilil. Do 3KcrrepIl-
MeHTaJIbHbIM TOlJKaM MOlKHO rrOCTpOIlTb HeCKOJIbKOrrJIaBHbIX KpIlBbIX.
HaHJIylJWeH oy,lJ,eT Ta KpIIBa51, y KOTOpOH paSHOCTHble OTKJIOHeHIlll
HaHMeHbWHe, T. e. 2;" = 0. OOPll,lJ,OK paClJeTa K03<P<PHUHeHToBrrOJIII-
HOMa CBO,lJ,HTCHK cJIe,lJ,ylOIII,eMy. Orrpe,lJ,eJI51IOTlJIICJIO lJJIeHOB pH,lJ,a
(4.43). ODbIlJHO rrpHHHMaIOT He DOJIee 3-4. B rrpHHHToe BblpalKeHHe
rrOCJIe,lJ,OBaTeJIbHOrrO,lJ,CTaBJI51IOTKOOp,lJ,HHaTbIx H y m 3KcrrepIIMeHTaJIb-
HbIX TOlJeK Il rrOJIYlJaIOTcHcTeMy HS ypasHeHiliL KalK,lJ,oe ypasHeHHe
rrpHpasHHsaIOT cooTBeTcTsyIOIII,eMy OTKJIOHeHHIO

Ao -+ A1X1 + A2Xi + -+ AnX~ - Y1 = "1;
Ao -+ A1X1 -+ A2X: + + AnX~ - Y2 = "2;

Ao + A1X + A2X2 + ... + AnX~ - Y m = "m'
06hIlJHO lJHCJIOTOlJeK, T. e. lJHCJIOypaBHeHHH, DOJIbWe KOJIHlJeCTBa

K03ep<pHUHeHToBA, lJTO rrOSBOJIHeTHX BbIlJIlCJIHTb rrpH peweHHH CHCTe-
MbI (4.44). PasDHBaIOT cHcTeMy HalJaJIbHbIX ypaBHeHHH (4.44) rrOCJIe,lJ,o-
BaTeJIbHO cBepxy BHH3 Ha rpyrrrrbI, lJHCJIOKOTOpbIX ,lJ,OJIlKHODbITb paBHO
KOJIHlJeCTBYK03<p<pHUHeHToBA. B KalK,lJ,oHrpyrrrre CKJIa,lJ,bIBaIOTypaB-
HeHHH Il rrOJIYlJalOT HOByIO cHcTeMy ypaBHeHHH, paBHylO KOJIHlJeCTBY
rpyrrrr (ODbIlJHO2-3). PewaH cHcTeMy, BbIlJHCJIHIOTK03qJ<pHUHeHTbIA.

MeTo,lJ, Cpe,lJ,HHX ODJIa,lJ,aeTBbICOKOHTOIJ:HOCTblO,eCJIH lJHCJIO TOlJeK
AOCTaTOIJ:HOBeJIHKO (He MeHee 3-4). CTerreHb TOlJHOCTHMOlKHO rrOBbI-
CHTb CJIe,lJ,yIOIII,HMoopasoM. HalJaJIbHbIe yCJIOBHH rpyrrrrHpylOT rro
2-3 BapHaHTa H BbIlJIICJIHIOT,lJ,JIHKalKIl,OrO BapIIaHTa 3MrrIIpIIlJecKyro
cjJOpMyJIy. Dpe,lJ,rrOlJTeHHeO'Jf,lJ,aIOTTOH epopMYJIe, y KOTOpOH 2; ,,2 = min.

npHMep. BbllIOJlHeHO ceMb H3MepeHHii:

4 5 6 7 8 9 10
10,2 6,7 4,8 3,6 2,7 2,1 1,7

Heo()xO)(HMO ITO)(06paTb 9MITHpHQeCKylO epOpMyJly )(JlH' ITOJlHHOMa y = Ao +
+AjX1 + A2X2•

OO,lJ,CTaBHMB 3TO ypaBHeHHe TOlJKH II paSOObeM cHcTeMy HalJaJIbHbIX
ypaBHeHHH Ha TpH rpyrrnbI (1-'-2, 3-4, 5--7): Ao -+ 4A1 + 16A2



- 10,2= 101; Ao + 5Al + 25A2 - 6,7 = 102; Ao + 6Al + 36A2

- 4,8 = 103; Ao + 7Al + 49A2- 3,6 = 104; Ao + 8Al- 64A2

- 2,7 = 105; Ao + 9Al + 81A2 - 2,1 = lOa; Ao + 10Al + 100A2 (
_ 1,7 = 107, IToCJIeCJI02KeHIUI ypaBHemIii B Ka2K,LlOH IIO,LlrpyIIIIe IIMee'

2Ao + 9Al + 41A2 = 16,9; 2Ao + 13Al + 85A2 = 8,4; 3Ao +27 Al
+ 24A2 = 6,5.

OIIpe.!I.eJI5UI II3 9TIIX Bblpa2KeHIIH Ao, Al II A2, OKOHIJaTeJIbHO IIOJIy'
lIaeM CJIe,LlYlOmylO 9MIIIIpIIIJecKylO ¢OPMYJIY: Y = 26,168 - 5,2168x+ 0,2811x2• MeTO,Ll Cpe,LlHIIX M02KeT 6bITb IIpIIMeHeH ,LlJIH pa3JIIIIIHbI
KpIIBMX IIOCJIe IIX BMpaBHIIBaHIIH.

3
57,6

6
41,9

9
31,0

12
22,7

18
12,2

15
16,6

AHaJIII3 KpIIBOH B CIICTeMe IIpHMOyroJIbHbIX KOOp,LlIIHaT ,LlaeT
M02KHOCTb IIpIIMeHIITb <pOpMyJIy (4.33): Y = aebx•

ITpoII3Be,LleM BblpaBHIIBaHIIe IIyTeM 3aMeHbI IIepeMeHHbIX Y = IgM

X = 2,~3 . Tor,Lla Y = A + BX, r.!I.e A = 19a, B = b.

ITOCKOJIbKY Heo6xo,LlIIMO OIIpe,LleJIIITb ,LlBa IIapaMeTpa, TO pa36IIBae
BCe II3MepeHiiH Ha .!I.Be rpYIIIIbI IIO IJeTblpe II3MepeHIIH. COCTaBJIHeM

CeMb ypaBHeHIIH:

3
1,7604 = A + 2303 B;,

6
1,6222 = A + 2,303 B;

9
1,4914 = A + 2303 B;,

12
1,3560 = A + 2303 B;,

30
6,2300 = 4A+ 2,303 B;

15
1,2,201 = A + 2,303 B;

18
1,0864 = A + 2,303 B;

0,9494 = A + 2,~~3 B;
24

0,8129 = A + 2,303 B;
78

4,0688=4A + 2,303 B.

IToCJIe CyMMIIpoBaHIIH IIO rpyIIIIaM IIOJIylIaeM cIIcTeMy .!I.BYXypaBHet:
HIIH C ,LlByMH HeII3BeCTHbIMII A II B, pewaH KOTOpylO, IIMeeM A = J
= 1,8952; B = -0,1037; a = 78,56; b = -0,1037. OKOHIJaTeJIbHO'
y = 78,56e-O•1037• '~.

HaIIJIylIwIIe pe3YJIbTaTbI IIpii oIIpe,LleJIeHIIII IIapaMeTpoB 3a,LlaHHorq'
ypaBHeHIIH .!I.aeT IICIIOJIb30BaHIIe MeTO,Lla HaIIMeHblIIIIX KBa,LlpaTOJ3~
CYTb SToro MeTO,Lla 3aKJIIOIIaeTCH B TOM, lITO eCJIII Bce II3MepeHIIH <PYHKl;~
!LIllI Yl' ... , Yn IIpOII3Be,LleHbI C O,LlIIHaKOBQH TOIJHOCTblO II paCIIpe,Lle,.i
JIeHHble OlIIII6KII II3MepeHIIH COOTBeTcTBylOT HOpMaJIbHoMy 3aKoHy, TO"
IIapaMeTpbI IICCJIe,LlyeMoro ypaBHeHIIH OIIpe.!I.eJIHTCH IIprt yCJIOBIIII,,:
lITO cyMMa KBa.LlpaTOB OTKJIOHeHIIH II3MepeHHbIX 3HaIJeHIIH OT paClIeT"!
HbIX IIpIIHIIMaeT HaIIMeHbwee 3HaIJeHIIe. 4T06bI HaHTII HeII3BeCTHbI~,':

napaMeTpbI (aI' a2, ••• , an), IJIICJIO KOTOpblX n, J:ieo6XO,LlllMO peUlllTb

cIIcTeMy n JIIIHeHHblX ypaBHeHIIH:

Yl = alXl + a2u1 + ••• + anZl;

Y2 = alx2 + a2u2 + ••• + anz2; (4.45)

m m m
L yx = al ~ xx + a2 ~ xu +
I I I

m
+ an L XZ;

1
m

+ an L UZ;
1

m m m
L yu = al L UX + a2 ~ UU +
1 1 1

m m m
L yZ = al ~ ZX + a2 ~ ZU +
1 1 1

m

+ an ~ ZZ.
1

PelIIIIB 9TY cIIcTeMy, OIIpe.!I.eJIHIOT IICKOMble K09<p<pII!LIIeHTbI.

npHMep. Heo6xoll:IlMO orrpe,l\eJlIlTb K03tPtPllIJ.lleHTbI al Il a2 B ypaBHe,Hllll Kp=
t= al + (12 ll,M, r,l\e Kp - K09tPtPllIJ.lleHT pa3,l\Bll2KKIl 3epeH B 6eTOHe; ll,M - pacxol.\

IleMeHTHoro TeCTa B JlllTpaX rm I M3 6eTOHa.

IlOCKOJIbKy Tpe6yeTcH OIIpe,LleJIIITb .LlBaIIapaMeTpa, TO CIICTeMa ypaBHeHIIH

npe.LlCTaBJIHeTCH TaK: Y = alxl + a2u2; YU2 = alXlu2 + a2u;. 3,LleCb
!I = Kp; Xl = 1; U2 = IJ,M. TaK KaK ypaBHeHIIe JIIIHeHHOe, OrpaHIIIJII-
DaeMCH IJeTblpbMH cepIIHMII OIIbITOB (Ta6JI. 4.8). CHCTeMa HOpMaJIbHbIX

ypaBHeHIIH COCTOIIT II3 .!I.BYX: T 6 4 8
5,48 = 4al + 1l00a

2
, 1519= a JIll IJ.a .

1
= 1l00al +JI 3IJOa7eM35aOa2'0 P78

e
: U2 = llM I y = Kp u, yu,

uaH IIX, IIO Y 1=, . ,
(/2 = 0,0025. CJIe,LloBaTeJIb- --------;------;--------' .,.--------

IIO, OKOHIJaTeJIbHO IIMeeM 230 1,26 52900 289,8
CJIe,LlYlOmylO 9MIIIIpIIIJecKylO 255 1,32 65025 336,6

~P~bZ~~IJ,M.KP = 0,78 + ~§g \:~g 1~~~6g :A8:g
MeTO.!I. HaIIMeHbWIIX KBa.!I.- -----...:-------'--------'-------~

paTOB 06eCIIeIJIIBaeT pe3YJIb-
TaTbI BbICOKOH Ha,Lle2KHOCTII.



CTerreHb TOtIHOCTII K03<p<PHUlIeHToB A B (4.43) ,nOJI)KHa 6bITb
qT06bI BblqUCJIeHHble 3HaqeHHH y COBrra,LLaJIUco 3HaqeHUHMH HCXO'
HbIX Ta6JIHqHbIX. 3TO Tpe6yeT BblqUCJIHTb A TeM TOqHee, qeM BbI
HH,LLeKCA, T. e. A4 ,LLOJILKHO6bITb TOqHee (60JIbIlIe qHCJIO,LLeCHTHqH"
3HaKoB), qeM As; A3 ~ TOqHee, qeM A2 U T.,LL.)lJIH BblqHCJIeHHH K03.!
<pHIJ.HeHTOBA MeTO,LLOMHaHMeHbIlIHX KBa,LLpaTOBpaCqeTbI He06xo,LLli
rrpOBO,LLHTbno THrrOBbIM rrporpaMMaM Ha 9BM. .

§ 8.PerpeccHOHHbU~ aHanH3

B peaJIbHbIX yCJIOBHHX qaCTO BCTpeqaIOTCH
Tyall,HH, Kor,LLa O,LLHOMy3HaqeHUIO apryMeHTa cooTBeTcTByeT HeCKOJIq'
H3MepHeMblx 3HaqeHHH.

ITo,LLperpeccHoHHbIM aHaJIH30M rrOHHMaIOTHCCJIe,LLOBaHue3aKOHOM;
HOCTeHMeLK,LLyHBJIeHUHMH (rrpoueccaMu), KOTopble 3aBHCHT OT MHor
HHor,LLa HeH3BeCTHblX <paKTopOB. ECJIH ,LLBerrepeMeHHble 3aBHCHT,LLt:!
OT ,LLpyra TaK, qTO KaLK,LLOMy3HaqeHHIO x COOTBeTcTByeT orrpe,LLeJIeH
3HaqeHHe y, TO MeLK,LLyHHMH cyr.u.eCTByeT <PYHKUUOHaJIbHaHHJIU ,LLeT
MUHHpOBaHHaH CBH3b. '

O,LLHaKOqaCTO MeLK,LLyrrepeMeHHbIMH x H y cyIll,eCTByeT CBH3b,.J
He BrrOJIHe orrpe,LLeJIeHHaH. O,LLHOMY3HaqeHHIO x COOTBeTCTByeT'
CKOJIbKO3HaqeHUH (COBoKyrrHoCTb) y. B 3TOM CJIyqae CBH3b Ha3bIBa,
perpeCCUOHHOH. <I>yHKUHH y = f (x) HBJIHeTCHperpeCCHOfIHOH (KOp,
JIHUHOHHOH), eCJIH KaLKAoMy 3HaqeHHIO apryMeHTa COOTBeTcTByeT C:
THCTHqeCKHll pHA pacrrpe,LLeJIeHHH OTKJIHKa y. CJIe,LLOBaTeJIbHO,perp'
CHOHHble 3aBHCHMOCTH xapaKTepH3YIOTCH BepOHTHOCTHbIMH UJIH C
XaCTHqeCKHMH CBH3HMH. IT03TOMY yCTaHOBJIemle perpeCCHOHHbIX.
BHCHMOCTeH MeLK,LLyBeJIHqHI-IaMH y H X B03MOLKHO JIHIlIb TOr,LLa,KO!,
BbIilOJIHHMbI CTaTHCTHqeCKHeH3MepeHHH. CTaTHCTHqeCKHe 3aBuCHMo(ji'
onHCbIBaIOT MaTeMaTHqeCKHMU MO,LLeJIHMHnpouecca, T. e. perpeCCTh
HbIMH BblpaLKeHHHMH, CBH3bIBaIOIlI,HMHHe3aBHCHMble 3HaqeHHH x (¢
TOpbI) C 3aBHCHMOH rrepeMeHHOH y (pe3YJIbTaTHBHbIH rrpH3HaK, ¢YHKD;
ueJIH, OTKJIHK). MO,LLeJIb rro B03MOLKHOCTH ,LLOJILKHa6bITb rrpOCT0iI(
a,LLeKB3THoH. HarrpHMep, MO,LLyJIb yrrpyrocTH rpyHTa E 3aBHcuTj

era 06beMHoro Beca y. C B03pacTaHHeM 06beMHoro Beca YBeJIHqHBa
CH MOAYJIb yrrpyrocTH rpYHTa. 3Ta 3aKoHoMepHocTb rrpOHBJIHeT
TOJIbKO rrpH HaJIHtIHH 60JIbIlIOrO KOJIHtIeCTBa u3MepeHHll. )lJIH Ka,
AOH OTAeJIbHOH rrapHOH CBH3U E = f (y) Ha6mo,LLaIOTCH60JIbIlIHe OTK~
HeHHH. I

CYTb perpeccHoHHo-KOppeJIHUHOHHoro aHaJIH3a CBoAHTCHK yCTaHd
JIeHHIO ypaBHeHHH perpeccHH, T. e. BU,LLaKpHBOH Me}K,LLyCJIyqallHbI"
BeJIHtIHHaMH, apryMeHTaMH x H ¢yHKUHell y, oueHKe TeCHOTbI CBH3
MeLK,LLyHHMH H ,LLoCTOBepHocTHH a,LLeKBaTHocTH pe3YJIbTaTOB H3,',
peHHH. '

4T06bI rrpe,LLBapHTeJIbHO orrpe,LLeJIHTb HaJIHqHe KOppeJIHUUOHH
CBH3H Me)l{,LLyx Hy HaHOCHTTOtIKH Ha rpa¢uK H CTpOHTTaK Ha3bIBaeM
KOppeJIHUHOHHoe nOJIe (pHC. 4.11). ITo TeCHOTe rpyrrrrHpoBaHHH T01.(
BOKpyr rrpHMoH HJIH KpHBOH JIHHHH, rro HaKJIOHy JIHHHH MOLKBOBHS,:

I1JIbHOCY,LLHTb0 HaJIHtIHH KOppeJIHllHOHHOH CBH3H. TaK, H3 pHC. 4.11, a
lJH,LLHO,qTO3KcrrepHMeHTaJIbHble ,LLaHHbleHMeIOT orrpe,LLeJIeHHyIOCBH3b
MeLK,LLyx H y. B TO LKeBpeMH H3MepeHHH, rrpHBe,LLeHHbleHa pHC. 4.11, 6.
TaKOH CBH3H He HMeIOT.

KOppeJIHUHOHHoe rrOJIe xapaKTepH3yeT BH,LLCBH3H MeLK,LLyx H y.
rIo ¢opMe rrOJIH MOLKHOopHeHTHpOBOtIHO CY,LLHTb0 ¢opMe rpa¢HKa,
xapaKTepH3yIOIll,erO npHMOJIHHeHHyIO H KpHBOJIHHeHHyIO 3aBHCHMOCTH.
fI,aLKe,LLJIHBrrOJIHe BblpaLKeHHOH ¢OPMbI KOppeJIHUHOHHoro rrOJIH BCJIe,LL-
CTBHeCTaTHCTHqeCKOrO xapaKTepa CBH3H HCCJIe,LLyeMoroHBJIeHHH O,LLHO
3HatIeHHe x MOLKeTHMeTb HeCKOJIbKO3HaqeHHH y. ECJIH Ha KOppeJIHUHOH-
110MrrOJIe OCpe,LLHHTbTOqKH, T. e. ,LLJIHKaLK,LLOrO3HatIeHHH Xi orrpe,LLe-
IIHTb Xi H COe,LLHHHTbTOtIKH Yi' TO 6YAeT nOJIyqeHa JIOMaHaH JIHHHH.
:jTY JIHHHIOHa3bIBaIOT 3KcrrepHMeHTaJIbHOH perpeCCHOHHOH 3aBHCHMO-
CTbIO (JIIIHHeH).

HaJIHqHe JIOMaHOH JIHHHH 06bHCHHeTC5l pH,LLOMnpHqHH: norpeIlI-
IIOCTHMHH3MepeHHll, He,LLOCTaTOqHbIMKOJIHtIeCTBOMH3MepeHHH, ¢H3H-
IICCKOHCYIll,HOCTbIOHCCJIe,LLyeMoroHBJIeHHHH ,LLp.ECJIH Ha KOppeJIHUHOH-
110MrrOJIe rrpOBeCTH rrJIaBHyro JIUHUro MeLK,LLYYi' KOTOpa5l paBHoy,LLaJIeHa
11'1'HHX, TO nOJIyqHM' HOByro TeOpeTHqecKyro perpeccHoHHyro 3aBHCH-
MOCTb(JIHHUro) (CM. JIUHHro AE Ha puc. 4.11, a).

Pa3JIUQaroT 01l.HO¢aKTopHble (rrapHble) H MHoro¢aKTopHble perpecH-
1'1I0HHble3aBHCUMOCTU.

flapHaH perpeccHH. ITapHaH.3aBucHMoCTb MOLKeT6bITb arrrrpoKcH-
wlpoBaHa rrpHMoll JIIIHUeH, rrapa60JIOll, rHrrep60JIOH, JIOrapU¢MUtIe-
1'J(Oll, CTerreHHOH UJIU nOKa3aTeJIbHOH ¢yHKUHeH, rrOJIHHOMOM H ,LLp.
(I'M. puc. 4.9, a TaKLKe§7 rJI. 4). ,UByx¢aKTopHoe nOJIeMOLKHOarrrrpoKcu-
MllpoBaTb rrJIOCKOCTbIO,rrapa60JIOu,LLOMBToporo rropH,LLKa, rurrep60JIo-
IIJ\OM. ,UJIH n-rrepeMeHHblx ¢aKTopoB CBH3b MOLKeT6bITb yCTaHOBJIeHa
I' 1l0Mombro n-MepHororrpocTpaHcTBa ypaBHeHuHMu BToporo rropH,LLKa

n n n
II = bo + ~ bixi + ~ bijXiXj + ~ biix; (4.47), r.L\e Y - <pyHKUUH ue-

1 j 1

1111(OTKJIUKa) MHoro¢aKTopHbIX nepeMeHHbIX; Xi - He3aBUCUMble ¢aK-
TOpbI; bi - K03¢¢uuueHTbI perpeccuu, xapaKTepu3yIOIlI,Ue BJIUHHUe



<paKTopa Xi Ha <PYHKIJ,HIO lI,eJIH; bij - K03<p<PIfll,HeHTbI, XapaKTep,:
sylOIlI,He ,n:BOllHOe BJIHHHHe <paKTOpOBXi If Xi Ha <PYHKIJ,HIOlI,eJ1II. F,

npH nocTpoeHHH TeOpeTHqeCKOil perpeCCHOHHOil 3aBIfCIfMOCTH 0"
TIfMaJIbHOil 6y,n:eT TaKaH <PYHKlI,HH, B 'KOTOpoil C06JIIO,n:aIOTCHYCJI;

BHH HaHMeHbilIHX KBa,n:paTOB 2: (Yi - y)2 = min, r,n:e Yi - <paKT;
qeCKHe op,n:HHaThI nOJIH; y - cpe,n:Hee 3HaqeHHe op,n:HHaThI C a6ClI,If'
coil X, BhlqHCJIeHHOil no ypaBHeHHIO. nOJIe KOppeJIHlI,HH annpOKC'
MHpylOT ypaBHeHHeM npHMorr. J1HHHIO perpeccHH paCCqIfThIBaIOT'
YCJIOBIfrr HaIfMeHhilIIfX KBa,n:paTOB: Y = a + bx (4.48). npIf 3TOMKP;
BaH AB (pHC. 4.11) HaHJIyqilIHM 06pa30M BhlpaBHIfBaeT 3HaqeR.
nOCTOHHHhlX K03<p<plIlI,HeHTOBa H b, T. e. K03<P<PHlI,HeHTOBypaBHeH
perpeccHIf. I1x BblqIfCJIHIOT no BhlpaIKeHHHM

:Ey 2:xO
a = Y - bx = n- b n (4.50).

KpHTepHeM 6JIH30CTIf KOppeJIHUHOHHorr 3aBIfCHMOCTH MelliAY X
K JIIfHerrHOrr <PYHKUIfOHaJIhHOH 3aBIfCHMOCTH HBJIHeTCH K03<P<PHUIfe
napHoH HJIH npocTo K03<p<pHUHeHTKOppeJIHlI,HH f. OH nOKa3hIBaeT c'
neHI:1 JIHHeHHOCTH CBH3H X H y: .

rAe n - qHCJIO H3MepeHHH.
3HaqeHHe K03<p<pHUHeHTaKOppeJIHUHH BcerAa MeHbilIe e,n:HHHIJ,hI.

f = 1,0 X H Y CBH3aHbI <PYHKI.l,HOHaJIhHOrrCB513blO(B AaHHOM CJIy
JIHHerrHoH), T. e. KalliAoMY 3HaqeHHIO X cooTBeTcTByeT OAHO 3Haqe)
y. ECJIH f < 1, TO JIHHeHHQrr CBH3H He cyIll,eCTByeT. npH f= a Me~
x H y JIHHeHHOrr KOppeJIHUHOHHOHCBH3If He CYIlI,eCTByeT, OAHaKO 1'110
CYIlI,eCTBOBaThHeJIHHeHHaH perpeCCHH. 06blqHO ClJIfTalOT TeCHOTYCB:
YAOBJIeTBOpHTeJIbHOrr npIf f ~ 0,5; xopoillerr npH f = 0,8 ..:..-0,,'
,UJIH onpeAeJIeHH51 npOll,eHTa pas6poca (H3MeHqHBOcTH) HCKOMorr <Py;'
UHH Y OTHOCHTeJIhHO ee cpeAHerQ 3HaqeHHH, onpeAeJIHeMOrO
MeHlJHBOCTblO <paKTopa x, BbIlJHCJIHIOT K03<p<PHUHeIIT AeTepMHHa
K,tI - f2 (4.52).

YpaBHeHHe perpeccHH npHMoH MOlliHO rrpe,n:cTaBHTb
(4.48) HJIrr

n p H M e p. HMeeTCli CTaTHCTHtlecKHii: Pll,l\ rrapHbIX H3MepeHHii::

1 2 3 4 5 6 7 8 9 10
8 11 14 16 21 26 27 32 34 41

Heo6xo,l\HMO Haii:Tli YP<\BHeHlie npliMOJIliHeii:Hoii: perpecclili, Ol.(eHliTb TecHQ:
cB1l3eii: li Ol.(eHliTb CTerreHb ,l\OCTOBepHocTli. PaCqeT Be,l\eM B Ta6JIliqHoii: ¢og
(Ta6JI. 4.9).

x I y I x - x I y - y I (x - x)' I (y - y) 2

T a 6 JI li I.( a 4.9

x2 I y' I ~y I (~~~ ~
1 8 -4,5 -15 20,25 225 1 64 8 67,5
2 11 -3,5 -12 12,25 144 4 121 22 42,0
3 14 -2,5 -9 6,25 81 9 196 42 22,5
4 16 -1,5 -7 2,25 49 16 256 64 10,5
5 21 -0,5 -2 0,25 4 25 441 105 1,0
6 26 0,5 +3 0,25 9 36 676 156 1,5
7 27 1,5 +4 2,25 16 49 729 189 6,0
8 32 2,5 +9 6,25 81 64 1024 256 22,5
9 34 3,5 +11 16,25 121 81 1156 306 31,5

10 41 4,5 +18 20,25 324 100 1681 410 8i,0

55 1230 r - I - I 82,50 I' 1054 I 385 16344/15581 286,0

55 - 230 V82,50 V 1054X = 10=5,5; y =10= 23; CJx = 10=2,873; CJy = 10=10,27.

K03<p<PIfll,rreHT KOppeJIHlI,IfIf cor JlaCHO (4.51)

10 . 1558 - 55 . 230 0 99
f= (10 . 385 -552) (10 . 6344 -2302) = -, .

10 . 1558 - 55 . 230 230 55
YI3 (4.49) H (4.50) b = 10. 385 _ 552 = 3,55; a = 10 - 3,55 10 =

r..", 3,48. no (4.48) ypaBHeHHe perpeccHlI HMeeT BH,L\y = 3,48 + 3,55x.
B Ta6JI. 4.10 np IfBeAeHa cxo,n:rrMOCTh 3Kcnep HMeHTaJIhHOH

(Ta6JI. 4.9) If TeOpeTrrqeCKOrr perpeccHrr.

Y 8 11 14 16 21 26 27 32 34 41
Ys '7,1 10,6 14,2 17,7 21,3 24,8 28,3 31,9 35,4 39,0

KaK BHAHO H3 paClJeTOB, CXOAIfMOCTb xopOilIa5I.
K03<P<PIfll,HeHT AeTepMHHaUHH no epopMyJIe (4.52) K,tI = 0,992 =

r= 0,98. 3TO 03HaqaeT, qTO 98 % pa36poca onpe,L\eJIHeTCH H3MeHqH-
1l0CTblO X, a 2 % - ApyrnMH npHqHHaMH, T. e. 1l3MeHqHBOCTb <pyHK-
IIIIH Y nOqTH nOJIHOCTblO xapaKTepHsyeTcH pa36pocoM (nprrpoAoil)

(IJaKTOpa x.
npUMep. Heo6xo,l\HMO liCCJIe,l\OBaTb B~HOCJIliBOCTb 6eTOHOB (KQJIliQ'9TBO I.(liK·

JIOB Harpy'lKeHliSl 6eTOHHbIX 06pa31.(0B .1\0 ilX pa3pyweHlilI) B 3aBHCHMOCTH OT

CTerreHli liX Harpy'lKeHliSl (~).



T a 6 JI H u: a 4.11

(x _ x). I (y - y) ?:5x (x - x)

COCTamlM fl1rrOTe3Y HaYIlHOro HCCJIe,lJ.oBaHIUI. YI3 JIHTepaTYPH~
,lJ.aHHbIX 113BeCTHO, lITO YCTaJIOCTHOe pa3pyrneHHe MaTepl1aJIOB, B T
IIHCJIe H oeTOHOB, rrpe,lJ.CTaBJIHeT C060ll B 3HaQHTeJIbHOll CTerreHH Bep
HTHOCTHblH rrpOJJ;eCC, T. e. Ha yCTaJIOCTHOe pa3pyrneHHe BJIHHeT MHO'
CJIYlIaHHblX <jJaKTopOB. TI03TOMY MO)KHO OrrHCaTb JIHrnb HaH60JIee ~'
POHTHYIO 3aBl1CHMOCTb Me)K,lJ.y BblHOCJIllBOCTblO 6eTOHOB H HHTeHCn

HOCTblO Harpy)KeHHH (R:J.
AHaJI1l3 JIYlTepaTypHbIX llCTOIIHllKOB,' a TaK)Ke rroHcKoBblli 3KC"

pIIMeHT rrOKa3aJIH, lITO 3Ta 3aBIICIIMOCTb MO)KeT 6blTb orrHcaHa 3KC

1(. ~ 1(. 3!.-
HeHUHaJIbHOll 3aBIICHMOCTblO N = K1e RCT, HJIH N = K110 RCT, r'
a - rrpllJIO)KeHHOe HarrpH}KeHlle, MTIa; RCT - rrpOIIHOCTb 6eTOHa rr

113fll6e, MTIa, orrpe,lJ.eJIHeTCH B COOTBeTCTBllll C Tpe60BaHIIHMH roCT,
N - KOJIlllIeCTBO UIIKJIOB HarpY)KeHllH a, rrpll KOTOpblX 6eTOH pi!
pyrnaeTcH; K l' K 2 - K03rp<jJIIUlleHTbl. TIpIIMeHl1M ,lJ.JIH STOll KpH,
MeTO,lJ. rrpHMOJIllHellHOH KOppeJIHUHll. TIOllCKOBbIt:I 3KcrrepllMeHT rro'
3aJI, lITO pa36poc rrOKa3aTeJIell 113MepeHllH N OlIeHb BblCOK,
Tpe6yeMoe KOJIlllIeCTBO 06pa3UOB .n;JIH rrOJIYlIeHllH ,lJ.OCTOBepHbIX
3YJIbTaTOB rrpll TOIlHOCTll 113MepeHIIH ± 10 % II BepoHTHoCTll ee
JIYlIeHIIH 95 % COCTaBJIHeT 15 oSpa3uoB BO,lJ.HOH cepllll.

3aBHcllMoCTb llCCJIe.n;yeM B rrpe,lJ.eJIax R(J = 0,9 - 0,5. BblpaB
CT

(J
BaHlle 3aBllCIIMOCTll N R rrpHBO,lJ.I1T K pe3YJIbTaTY

CT
(J+K2 R' YlIllTblBaH, lITO rrOJIylIeHa rrpHMOJIIIHellHaH 3aBllCIIMOC;
CT

II lITO yCTaJIOCTHOe pa3pyrneHlle B 3HalIIITeJIbHOll CTerreHll rrpe.n;CT3
JIHeT C060ll Bep05lTHOCTHblH rrpouecc, B ,lJ.aJIbHelll1leM llCCJIe,lJ.OBaH,
llCrrOJIb3yeM ypaBHeHlle rrp5lMOJIllHellHOll KOppeJI5IUllll (4.53) Y - Y}
=r(Jy(x-x), r.n;e X-IIllCJIeHHbIe 3HalIeHllH JIOrapllepMoB KOJI':

(Jx

IIeCTBa UIIKJIOB Harpy)KeH1l5l, Ig N; Y - IIaCTHbIe 3HalIeHHH OTHOC'

TeJIbHOH HarrpH)KeHHOCTll.
.I(aJIee COCTaBJIHeM MeTOll,llKy OCHOBHblX 3KCrrepllMefITaJIbHbIX llCCJI'

nOBaHllll, B COOTBeTCTBllll C KOTOpOH rrpoBepHeM 3KcrrepllMeHTbI. 3"
crrepllMeHTaJIbHble .n;aHHbIe 3aHeceHbl B Ta6JI. 4.11, C llX rrOMoru.blO rrpq
H3BeJIll BbIIIHCJIeHH5I (n = 106). BbIIIHCJIHeM Y = 0, 7246; X = 4,269$,
ax = 0,1338; ay = 1,2390. COrJIaCHO (4.53) r= -0,937. YpaBHemII

(J
perpeccHll Y = 1,1566 - 0, 102x, R = 1,5566 - 0, 1012 Rg N, IIJI

CT

N = 11,5.10-9•9• TaKHM 06pa30M, K1 = 11,5; K2 = 9,9. TIOJIylIeH,

Ha51 epopMyJIa oTp'a)KaeT Ha1l6oJIee BepoHTHylO CBH3b Me)K,lJ.Y 3Hall"

HH5IMII N II R(J )l;JIH ,lJ.aHHbIX KOHKpeTHblx YCJIOBlIH 3KcrreplIMeiIT"
, CT

l.~138_...

I 0,91 0,1854 0,0343 2,1239 -2,1239 4,6049 -0,3970
2 0,91 0,1854 0,0343 2,5340 -2,5350 3,0151 -0,3212
3 0,91 0,1854 0,0343 2,2553 -2,2553 4,0582 -0,3727

105 0,58 -0,1446 0,0299 5,7982 +1,5289 2,3360 -0,2216
106 0,58 -0,1446 0,0209 6,000 +1,7302 2,9936 -0,2509

11,8980 \452,59881 1162,7350 \-16,4631

MHoro!lJaKTOpHaH perpeccHH. Ha rrpaKTlIKe IIaCTO B03HllKaeT rro'
1'pe6HOCTb B YCT3HOBJIeIIlIlI CBW31I Me)KJlY Y II MJIOrMMII rrapaMeTpaMH

Xl' ••• , Xn·
MHOrO<jJaKTOpIIbIe TeOpeTlIlIeCKHe perpeCClI1I arrrrpOKcllMHpylOT rro-

JIHHOMaMII rrepBOrO (4.43) llJIH BToporo rropH,lJ.Ka (4.47). MaTeMaTHlIeCKlIe
Mo.n;eJIHxapaKTepH3YlOT CToxaCTlllleCKHllrrpOll,eCC 1I3yqaeMOrO HBJIeHHH •
YpaBHeHl1e perpeCClIll orrpe.n;eJIHeT CllCTeMaTllqeCKYIO COCTaBJIHIOru.ylO,

II ol1l116KII pa36poca - CJIyqallHYIO.
TeOpeTllqeCKYIO MO,lJ.eJIbMHO)KeCTBeHHOll perpeCCIIH MO)KHOrrOJIyqll T b

MeTO,lJ.aMl1MaTeMaTHqeCKOrO rrJIaHllpOBaHIIH (CM. Hll)Ke), T. e. aKTIIBHbIM
:lKcrrepllMeHToM, a TaK)KerraCCIIBHbIM, Kor,lJ.a TOQKll <jJaKTopHoro rrpo-
l'TpaHCTBa BbI6HpalOTcH B rrpouecce 3KcrrepHMeHTl rrpOH3BOJIbHO.

§ 9. OnpeAeneHMe aAeKBiATHOCTH
Teopen"'1eCKHX peweHHH
B pe3YJIbTaTe 3KCrrepl1MeHTa rrOJIyqalOT CTaTll-

CTHqeCKHll pH,lJ. 06bIIIHO rr3pHbIX, O,lJ.HO¢aKTopHbIX (Xi' yJ HJIH MHO-
ro¢aKTopHblX (ai' bi' Ci, ... ) H3MepeHHH. CTaTHCTHllecKlle 113MepeHH5I
IIO,lJ.BepralOT o6pa6oTKe II aHaJIIl3Y, rrO,lJ.6Hpa1OT 3MrrHpllqeCKHe <jJop-

MyJIbI II YCTaHaBJIl1BalOT HX ,lJ.OCT013epHOCTb.
TIepe,lJ. rrO,lJ.60pOM 3MrrHpllqeCKHX ¢OPMYJI He06xo,lJ.IIMO eru.e pa3 y6e-

)(IITbCH B ,lJ.OCTOBepHOCTll 3KcrrepHMeHTa. KpoMe rrpHBe,lJ.eHHbIX pa'Hee
MeTO,lJ.OBoueHKII ,lJ.OCTOBepHoCTH, Heo6xo,lJ.IIMO OKOHlIaTeJIbHO rrpOBepllTb
CUJIaHHpOBaHHWH OCHOBHOH 3KcrreplIMeHT Ha BOCrrpOII3130,lJ.HMOCTb pe-
:IYJIbTaTOB rro KpHTep1I1O KoxpeHa (CM. § 3 rJI. 4). B rrpouecce rrpoBe-
!(eHllH 3KcrrepHMeIua B03HHKaeT rroTpe6HocTb rrpoBeplITb COOTBeTCT-
IIIle 3KcrrepHMeHTaJIbHbIX ,lJ.aHHbIX TeOpeTllqeCKHM, rrpe,lJ.rrOCbIJIKaM,
T. e. rrpoBepHTb rrplIrO,lJ.HOCTb rHrrOTe3bI HCCJIe,lJ.OBaHII51.TIpoBepKa
TeOpeTlIqeCKIIX ,lJ.aHHbIX Ha a,lJ.eKBaTHOCTb, T. e. rrpllro,lJ.HOCTb (cooTBeT-
cTBlle) TeOpeTHqeCKOll KpHBOll 3KcrrepIIMeHTaJIbHblM ,lJ.aHHbIM, He06xo-
)\I1Ma TaK)Ke BO Bcex CJIylIaHx Ha CTa,lJ.IIH aHaJIH3a TeopeTIIKo-3Kcrrepll-
MeHTaJIbHblX HCCJIe,lJ.oBaHlIiL MeTo,n.bI oueHKll a,lJ.eKBaTHOCTII OCHOBaHbI
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Jla - .z:UICrrepCml a,n:eKBaTHOCTII; Jlcp - Cpe,n:HHH ,n:IICrrepCII5I
9KCrrep1IMeHTa;

Ha HCrrOJIb30BaHIIII ,n:OBepHTeJIbHbIX HHTepBaJIOB, n03BOJIHIOI.IJ.HX C 3a,
,n:aHHOH ,n:OBepIITeJIbHOH BepOHTHOCTbIO orrpe,n:eJI5ITb IICKOMble 3HatIeHH'
Ol.l:eHIIBaeMoro rrapaMeTpa. CyTbTaKoH rrpOBepKII COCTOIIT B corrOCTaB,
JIeHlI1I rrOJIytIeHHOH IIJIH rrpe,n:rrOJIaraeMOH TeOpeTlItIeCKOH epyHKIJ,1I1I Y
= f (x) C pe3YJIbTaTaMII 1I3MepeHHH. B rrpaKTIIKe OIJ,eHKII a,n:eKBaTHOCT
rrpHMeHHIOT pa3JIIItIHble CTaTIICTHtIeCKlIe KpHTepHII COrJIaCIIH. ,

KpHTepHH <l>HIlIepa. B pe3YJIbTaTe BbIITOJIHeHHOro OrrbITa HMeIOTC"
9KcrreplIMeHTaJIbHble ,n:aHHble. 3apaHee Ha OCHOBe, rrmOTe3bI 6bIJIa rrO
JIytIeHa TeOpeTlItTeCKaH KplIBaH IIJIII >Ke 9Ta KpHBaH 6bIJIa rro,n:oopaIi;
(arrrrpOKCIIMlIpOBaHa) rro ,n:aHHbIM OrrbITa. YCTaHOBJIeHlIe a,n:eKBaTHOCTII '
9TO orrpe,n:eJIeHlIe OIlIlIOKII arrrrpOKCIIMaUIIII.

nJIH YCTaHOBJIeHIIH a,n:eKBaTHOCTII Heo6xo,n:IIMO paCCtIlITaTb 9Kcrrep "
MeHTaJIbHOe (orrbITHoe) 3Ha~leHlIe KplITeplIH cI>lIIllepa - Kq,s H cpaBHIIT.
ero C TeOpeTlItIeCKIIM (TarJIHtIHbIM) - Kq,T, rrplIHHMaeMbIM rrpH Tpe,
oyeMoH ,n:OBeplITeJIbHOH BepOlTHOCTH P lJ. (06bltIHO 0,95). ITplI 3TOM
eCJIII Kq" < Kq,T - Mo,n:eJIb a,n:eKBaTHa; Kq,s> Kq,T - Mo,n:eJIb Hea,n:6,
KBaTHa (4.54). OrrbITHbIll KpHTepHll cI>Hwepa BbItIHCJIHIOT rro epOPMYJI

K .LJ:a
q,s =n-,

,LJ,cp

m m
~ ~ (YiT - Yis)2

Jlcp = _1__ 1 _
mn

r,n:e YiT - TeOpeTlItIeCKOe 3HatIeHHe epyHKUHH ,n:JIH Ka>K,n:oro H3Mepe
HHH; Yis - 9KcrreplIMeHTaJIbHOe 3HatIeHIle epyHKIJ,HH; YiS - cpe,n:He',
3KcrrepHMeHTaJIbHOe 3HatIefIlIe (pyHKIJ,HII 113 m cepHH H3MepeHHH; n,
KOJIHtIeCTBO 1I3MepeHHll B O,n:HOM orrbITe (O,n:HOll ceplIH IIJIII KOJIn;.
tIeCTBO OrrblTOB); d - tIHCJIO K03epqmIJ,HeHTOB ypaBHeHIIH TeOpeTlItIec'>
KOll perpecclIlI. "

3HatIeHHe Kq,T rrplIHHMaeTCH rro TaOJI. 4.12 ,n:JIH JJ:oBepIITeJIbHO~
BepOHTHOCTII 0,95 H tIlICJIa CTerreHell CBOOO,n:bI; ql = n - d; q2 ='='1.
= n (m - 1). B ypaBHeHHH (4.56) YiT BbltIHCJIHIOT rro TeOpeTlItIeCKOll;
perpecclIH ,n:JIH epaKTopa Xi; !if - KaK cpe,n:HlIe 113 m cepHll 1I3Mepe·f

u _ 1 ,. ,
HIIH, T. e. Yis = - (Yls + Y2s + ... + Vms).m

npHMep. [10JIYQeHO KaKHM-JIH60 nyTeM TeOpeTHQeCKOeBblpalK€HHe Y = 80.11t
H ,1(JIHero nO,1(TBeplK,1(eHHHnpOBe,1(eH 9KcnepHMeHT. B KalK,1(oU H3 nHTH cepHH':
(noBTopHocTeu, (m = 5) Bb1l10JIHeHOno ceMb H3MepeHHH(n = 7). Pe3YJIbTaTbi npH.~
B€,1(eHblB Ta6JI. 4.13. Tpe6yeTCl! yCTaHoBHTb npHrO,1(HoCTb, T. e. a,1(eKBaTHocTh~
T€OpeTHQeCKoro BblpalKeHHlf. .

3HaqeHHHKq,T npn PlJ. = 0.95 lJ.JlHpa3JlHQHbIXq2

q,
I I 2 I 3 I 4 I 5

1
6 I 12 I 24 I 36

1 16 19 21 22 23 23 24 24 25
2 18 19 19 19 19 19 19 19 19
3 10 9,6 9,3 9,1 9,0 8,9 8,7 8,6 8,5
4 7,7 6,9 6,6 6,4 6,3 6,2 5,9 5,8 5,6
5 6,6 5,8 5,4 5,2 5,1 5,0 4,7 4,5 4,4
6 6,0 5.1 4,8 " 4,5 4,4 4,3 4,0 3,8 3,7
7 5,6 4,7 4,4 4,1 4,0 3,9 3,6 3,4 3,2
8 5,3 4,5 4,1 3,8 3,7 3,6 3,3 3,1 2,9
9 5,1 4,3 3,9 3,6 3,5 3,4 3,1 2,9 2,7

10 5,0 4,1 3,7 3,5 3,3 3,2 2,9 2,7 2,5
11 4,8 4,0 3,6 3,4 3,2 3,1 2,8 2,6 2,4
12 4,8 3,9 3,5 3,3 3,1 3,0 2,7 2,5 2,3
13 4,7 3,8 3,4 3,2 3,0 2,9 2,6 2,4 2,2
14 4,6 3,7 3,3 3,1 3,0 2,9 2,5 2,3 2,1
15 4,5 3,7 3,3 3,1 2,9 2,8 2,5 2,3 2,1
16 4,5 3,6 3,2 3,0 2,9 2,7 2,4 2,2 2,0
17 4,5 3,6 3,2 3,0 2,8 2,7 2,4 2,2 2,0
18 4,4 3,6 3,2 2,9 2,8 2,7 2,3 2,1 1,9
19 4,4 3,5 3,1 2,9 2,7 2,6 2,3 2,1 1,8
20 4,4 3,5 3,1 2,9 2,7 2,6 2,3 2,1 1,8
22 4,3 3,4 3,1 2,8 2,7 2,6 2,2 2,0 1,8
26 4,2 3,4 3,0 2,7 2,7 2,4 2,1 1,9 1,7

30 4,2 3,3 2,9 2,7 2,5 2,4 2,1 1,9 1,6
60 4,0 3,2 2,8 2,5 2,4 2,3 1,9 1,7 1,4
00 3,8 3,0 2,6 2,4 2,2 2,1 1,8 1,5 1,0

I I13MepeHHble 3HatIeHH5I CpelJ.HHe -;;,
;;:

'" Yi3 B cepnH 3HaqeHIHI '" m
I0 Yia = ,:;: ;;: !:...

:Q

Ybl Y2a\ Y3S1 Y431 Y5s

n I I ...
<::

=~ Yis/m
.~

0 ... ... ...
~ ;,~ 1 ;;: :;; i£ !:V'l-

1 0,2 12 17 15 14 16 14,8 16 1,2 1,44 4,4

2 0,3 23 21 24 25 23 23,2 24 0,8 0,64 2,4
3 0,4 30 34 31 35 35 33,0 32 1,0 1,00 3,8
4 0,5 38 43 40 39 42 40,4 40 0,4 0,16 3,6
5 0,6 52 47 48 49 40 47,2 48 0,8 0,64 16,4
6 0,7 59· 58 55 54 53 55,8 56 0,2 0,04 5,4

7 0,8 62 66 62 61 63 62,8 64 1,8 1,44 4,4

I 5,321 40,4

141



532;110 ¢opMYJIe (4.57) ~IiCl1epCIi5I aAeKBaTHoCTIi 'ua = 7' 1 = 0,89.;

3HalJeHIie d = 1, rrOCKOJIbKY B TeopeTIilJeCKOM BblpaJKeHIiIi O~IiH;
3HalJamIiH lJ,1JeH x. 'uIiCIlepCIi5I ,ucp BbIlJIfCJI5IJIaCb BHalJaJIe lloCTpo';"

o ~ (YiT - Y(9)2qelJHo ~JI5I tn, T. e. ~JI5I llepBolf CTpoKIf 'ul = _
m

~ ~ [(12 - 16)2 + (17 - 16)2 + (15 - 16)2 + (14 - 16)2] = 4,4.

,UJI5I BToPOH CTPOKIi 'u2=~[(23-24)2+(21-24)2+(24

- 24)2 + (25 - 24)2 + (23 - 24)2] = 2,4 Ii T. ~.
Tor~a Cpe~H5I5I ~IiCllepCIi5I Bcero 3KcllepIiMeHTa paBHa

n
~ JJ:i
1 - 40,4 .

'uCP = -n- = 7 = 5,77.

110 ¢opMYJIe (4.55) K<P9= 0,89/5,77 = 0,15.

TeopeTIilJeCKIie 3HalJeHIf5I KpIiTepIi51 <Dmuepa llpIiHIiMaeM
Ta6.1J. 4.13 llpIi CJIe~Y1Ow.IiX CTerreH5IX cBo6o~bI; ql = 7 _ 1 = 6

q2 = 7 (5 -1) = 27, K¢T = 3,75. fIOCKOJIbKY K<P9= 0,15 < K<PT=\
= 3,75, TO MO~eJIb a~eKBaTHa, T. e. l1oJIYlJeHHa5I MaTeMaTIilJeCKaH

jMo~eJIb C ~oBeplfTeJIbHoH BepoHTHoCTbIO 95 % XoPoIIlo ol1IiCbIBaeT Ii3Y-,:
lJaeMbIH llpoIJ,ecc. KpIiTepIiH <DIiIIlepa llpIiMeHHeTC5I IIlIipoKO 06bIlJHOr,
~JIH Ollpe~eJIeHIiH a~eKBaTHOCTlf MaJIbIX BbI6opOK. B 60JI bIIl IfX BbI6op-':
Kax llpIiMeHHIOT KpIiTepIiIf ITIipcoHa, POMaHoBcKoro, KOJIMOrOpoBa.'
3TIi MeTO~bI paccM8TpIiBaIOTcH HIiJKe. .

§ 10. OnpeAeneHHe 3aKOHOB
pacnpeAeneHHSi H HX aAeKBCllTHoCTH
3KcnepHMeHTanbHbiM AillHHblM

fIPIi llO~Be~eHIilf 3KCllepIiMeHTOB OlJeHb lJaCTO.'
pe3YJIbTaTbI Ha6JIIO~eHIIH o6pa6aTbIBaIOTcH B BIi~e Tex HJIIi IiHbIX SaKo-';
HOB paCnpe~eJIeHlfH (CM. § 5, rJI. 3). B TaKI-IX CJIYlJa5Ix BoSHI-IKaIOT ~Be;
oCHOBHble 3a~alJH; onpe~eJIeHlfe BH~a Bepo5ITHoCTHoro 3aKoHa, KoTOpoMy ,
no~lJI-IH5IeTC5I I-IcCJIe~yeMbIH npoIJ,ecc, T. e. annpOKCI-IMaIJ,I-I5I 3KCnepI-I-
MeHTaJIbHOH I-IH¢OpMaIJ,I-II-IKaKI-IM-JII-I6o saKOHoM pacnpe~eJIeHH5I, H npo-
BepKa npHro~HocTH, T. e. a~eKBaTI-rocnI 3Toro 3aKOHa 3KcnepHMeH-
TaJIbHbIMII ~aHHbIMII.

,UJI5I YCTaHOBJIeHIIH MaTeMaTlIlJeCKIIX Bep05ITHOCTHbIX MO~eJIeH BHa-
lJaJIe Heo6xo~HMO nocTpolITb rHcTOrpaMMy CJIYlJaHHOro npou:ecca
(pIIC. 3.8), KOTOpa5I xapaKTeplI3yeT o6mlIH BH~ saKOHa pacnp~~eJIeHIIH.
,UaJIee npOBO~5IT no flIcTorpaMMe ocpe~HeHHYIO KpIIByIO, BHeIIlHIIH BII~
KplIBoH n03BoJIHeT CY~IITb a TlIne 3aKOHa pacnpe~eJIeHH5I.

,UJI5I npoBepKII ee a~eKBaTHOCTII TeopeTHlJeCKOH KpHBoH Heo6xo-
AlIMO npHMeHHTb KaKoH-JIlI60 1I3 KpHTepHeB: ITrrpcoHa, POM8HoBcKoro
II KOJIMOropoBa. KpHTepnH I1HpcoHa - H,U100JIee llm:PQKO npHMeHfle.

3Ha~eHHH KpHTe H

I I
x' I I I I 5 I 6 7 81 2 3 4

0,606 0,801 0,909 0,962 0,985 0,994 0,9981 0,317
0,572 0,735 0,849 0,919 0,959 0,9812 , 0,157 0,367

0,557 0,700 0,806 0,885 0,9343 0,083 0,223 0,391
0,767 0,779 0,854! 0,261 0,406 0,5494 0,045 0,135

0,415 0,543 0,660 0,7575 0,025 0,083 0,171 0,287
0,423 0,539 0,6476 0,014 0,049 0,111 0,199 0,306

0,428 0,530,135 0,220 0,3207 0,008 0,030 0,071
0,091 0,156 0,238 0,332 0,438 0,004 0,018 0,046
0,061 0,109 0,173 0,252 0,349 0,002 0,011 0,029

0,075 0,124 0,188 0,260,006 0,018 0,04010 0,001
0,026 0,051 0,088 0,138 0,2011 0,000 0,004 0,011
0,017 0,034 0,062 0,100 0,1512 - 0,002 0,007
0,011 0,023 0,043 0,072 0,1113 - 0,001 0,004
0,007 0,014 0,029 0,036 0,0514 - 0,000 0,002
0,004 0,010 \ 0,020 0,036 0,0415 - - 0,001

1



npHMep. DpOll3Be)\eHO 250 H3MepeHlu'J: HeKoTophIX BeJIH'IHHXi,N = 250.
06XO)\HMO orrpe)\eJIHTh 3aKOH pacrrpe,l\eJIeHl'!H. JLJI5I 9Toro 9KcrrepHMeHTaJIhHhI
,l\aHHhle Y3i pa36HBalOT Ha ceMh rpyrrrr. Pe3YJIbTaThI H3MepeHHfI H3HOC5IT Ha CeT.,

Ky B rrp5lMoyrOJIhHhIX KOOp,l\HHaTax H yCTaHaBJIHBaIOT, '1TO KpHBa516JIH3Ka K 3a1
KOHy HOpMaJIhHoro pacrrpe)\eJIeHH5I. D03TOMY B Ka'leCTBe arrnpoKcHMHpYIOIIJ;e~'
npHHHMalOT KPHBYIO HOpMaJIbHoro pacrrpe)\eJIeHH5I, no KOTOpOll yCTaHoBJ:ieHbI
OTBeTCTBeHHOTeOpeTH'IeCKHe '1aCTOTbI:

28 2
27 1

x2 = (l - 1)2 + (23 - 27)2 + (50 - 57)2 (82 - 80)2
s 1 27 57 + 80 +

+ (58 - 57)2 + (28 - 27)2 -1- (2 - 1)2 _ 2 56
57 27 1 -, .

no KOJIHqeCTBY pa3pH,n:OB m - 7, KOHCTaHT HOpMaJIbHOrO 3aKOH"!
S = 2, q = 7 - 2 = 5. no Ta6JI. 4.13 P (2,56; 5) x~ = 0,774::
A,n:eKBaTHocTb y,n:oBJIeTBOpHeTcH, rrOCKOJIbKY 0,774 > 0,10.
TepUH POMaHOBCKoro

3,n:eCb qIlCJIO C1'erreHeH CB060,n:bI q BbITlIlCJIHlOT C rrOMoru.blO (4.63),;
A,n:eKBaTHocTb y,n:oBJIeTBOpHeTcH rrpIl Kp < 3. LLJIH paccMoTpeHHor,

256 5 ' .
rrpIlMepa Kp = ' - < 3.

V2.5
TaKIlM 06pa30M, rro KpuTepuHM nUpCOHa U POMaHOBCKoro mrro',

Te3a 0 rrpuHa,n:JIe)KHOCTU3KcrrepIIMeHTaJIbHbIX ,n:aHHbIX KpUBOH HOpMaJIb:
Hora pacrrpe,n:eJIeHI1H rrO,n:TBep)K,n:aeTCH. KpllTepUH KOJIMOrOpOBa K!
I1pUMeHHeTCH ,n:JIHoueHKu a,n:eKBaTHoCTUnpu 60JIbllIeH CTaTUCTUqeCKOU

BbI60pKe N. 4T06bI onpe,n:emITb 31'01'KpUTepUH, CTaTHCTHqeCKYIOKPlIBY
qaCTOT npe06pa30BbIBalO1' B CTaTUC1'UqeCKYIOUH1'erpaJIbHylO epYHIH.!.UIO.:
Haxo,n:H1' Hau60JIbillylO pa3HOCTb qaC1'01' Me)K,n:y 3KcnepUMeH1'aJIbHO·
C1'a1'HCTHqeCKOH HH1'erpaJIbHOH KpUBOH U COO1'Be1'c1'BylOru.eiJ1'eope~

THqeCKOH UH1'erpaJIbHOH KpUBOH: Do = max (LYsi - LYn,) (4.62). 33.\

1'eM BblqUCJIHlO1' 'A = Do VN (4.63). no 3HaqeHUlO 'A B cneUUaJIbHbI"
1'a6JIuuax Haxo,n:H1'BepmI1'Hoc1'b P ('A). A,n:eKBa1'HOC1'by,n:oBJIe1'BOpHe1'cH;
eCJIU P ('A) > 0,05, T. e. 3KcnepUMeH1'aJIbHble ,n:aHHble no,n:1'Bep)K,n:aIOJ)
1'eOpe1'UqeCKOe pacnpe,n:eJIeHHe. '

MATEMA TW·IECKHE OCHOBbl
nnAHJ?lPOBAHHSi 3KCnEPHMEHT A

II
§ 1. OCHOBHble nOH5ITHS1
nna"o~pOBaHa.HI3KcnepHMeHTa

OCHOBa 1'pa,n:UUUOHHHXMe1'o,n:OB 3KcrrepUMeH-
l'aJIbHOrO UCCJIe,n:OBaHUH- onpe,n:eJIeHUe 1'pe6yeMblx 3aBUCUMOC1'eH
IIpU U3MeHeHUU o,n:Horo epaK1'opa U nOC1'OHHC1'BeOCTaJIbHbIX (o,n:HoepaK1'op-
IIhII! 3KcnepHMeH1'). TaK, npot!HOC1'b 6e1'OHa 3aBUCUT 01' MHomx epaK1'o-
poB, rJIaBHbIMH U3 K01'OpbIX HBJIHI01'CH aK1'UBHOC1'b IJ.eMeH1'a, Bo,n:oue-
MeH1'HoeO1'HOilleHue U 1'. ,L\. npH 1'aKOMMe1'o,n:eyC1'aHaBJIHBae1'CHC1'erreHb
IlJIHHHUH Ka)K,n:oro rrepeMeHHoro epaK1'opa B OT,n:eJIbHOCTUHa npOqHOC1'b
~e1'oHa, UCCJIe,n:yeMoe HBJIeHHe UJIU 06'beK1'.

31'U Me1'o,n:bI 06JIa,n:alO1' pH,n:OM cyru.eCTBeHHbIX He,n:OC1'Il.1'KOB.OCHOB-
IIbIMU3 HUX HBJIHe1'CHHe Bcer,n:a KoppeK1'Hoe ,n:orryru.eHue 0 B03MO)KHOC1'U
l'Ta6uJIU3aUHU Bcex rrepeMeHHbIX UCCJIe,n:yeMoro 06'beK1'a rrpu nOCJIe-
IlllBa1'eJIbHOM BbI,n:eJIeHUH Ka)K,n:()H U3 HHX B IJ.eJIHX H3yqeHHH 06'beK1'a
l~,lI,OC1'aTOqHOHCTeneHblO 1'OqHOC1'H. KpOMe 1'oro, 1'pa,n:HIJ.UOHHbleMeTo,n:bI
IICCJIe,n:OBaHUHHCJIlOQU1'eJIbHOTpy,n:oeMKH.

B OTJIUqUe 01' Tpa,n:HIJ.UOHHbIX epOpM BbIIIOJIHeHHH 3KcrrepUMeHTOB
D rrOCJIe,ll}ree BpeMH Bce qaru.e npUMeHHlOTCH MeTo,n:bI MaTeMa1'UqeCKOrO
/lJIaHUpOBaHUH, rr03BOJIHlOru.ue o,n:HOBpeMeHHO u3yqaTb BJIHHHHe pH,n:a
II>aKTopOB (MHoroepaKTopHbIH 3KcnepUMeHT) Ha UCCJIe,n:yeMbIH 06'beKT.
DIm OCHOBaHbI Ha MaTeMaTUqeCKOH Teopuu 3KcrrepHMeHTa, KOTopaH
onpe,n:eJIHeT yCJIOBUH OrrTUMaJIbHOrO rrpOBe,lI,eHHHUCCJIe,n:OBaHUH,B TOM
llHCJIe H rrpu HerrOJIHOM 3HaHUU epH3HqeCKOH eyru.HOCTH 5lBJIeHHH. LLJIH
~Toro UCnOJIb3YlOT Ma1'eMaTH4eCKHe MeTo,n:bIHe TOJIbKO Ha CTa,n:HU06pa-
~01'KU pesyJIbTaTOB u3MepeHHH KaK ObIJIO paHbwe, lIO TaIGI<e rrpH IlO,n:-
1'()1'OBKeH rrpoBe,n:eHHH orrbI1'OB. Ma1'eMa1'HqeCI<He MeTO~~bIrrJI3IIHpOB3HHH
NI(CrrepHMeHTa rr03BOJIHlO1' HCCJIe,n:OBa1'bH OfITHMH3HPClB31'b CJIml<Hble
l'IIC1'eMbI U rrpOIJ.eCCbI, 06eCrreqHBa5l BbICOKYIO 3q)(!JeKTHBIIoCTb 9Kcne-
1"IMeHTa U TOIJ:HOCTb orrpe,n:eJIeHHH HCCJIe,n:yeMblx epaKTopoD.

BH,n:HbIH yqeHbIH B 06JIaCTH MaTeMaTI1QeCKOH TeopHH .9KCnepnMcIITa
II. B. HaJIHMOB CqH1'aeT, qTO rrJIaHUpOBaHHe 3KCrre!HIMCnTa _. 91'0
lJIITHMaJIbHoe' yrrpaBJIeHI1e 3KcnepHMeHTOM npH HenOJIIIOM (mallHn Me·
HIIIIH3Ma 5IBJIeHHH. 9KcrrepHMeHTbI 06bI4HO CTaDHTC51nCOOJIbl1lHMU ceo
pllHMH rro 3apUHee COrJIaCOBaHHoMy aJIrOpmpMy, Oll1'llMUJIhlIOMY D He·



KOTOpOM CTpOrO C<j:JOpMyJIJ1pOBaHHOM CMhICJIe. OOCJIe KaJK,n:OH He60JI"
lIlOH ceprur OIIblTOB IIPOIl3BO,n:IlTC5I 06pa6uTKa pe3YJIbTaTOB Ha6JI1o,n:eH:
Il IIpilHilMaeTCH CTpOrO 060CHOBaHHOe pemeHile 0 TOM, qTO ,n:eJIaTO ,n:aJI;
we. OJIaHilpOBaHile 3KCIIepHMeHTa Ha OCHOBe ero MaTeManIqeCKOH Te'
pilil MOJKHO paCCMaTpHBaTb KaK O,n:HO fI3 HaIIpaBJIeHI1H KI16epHeTI1K:
Bo MHorHX CJIyqa5IX, IIpI1CTyIIa5I K HCCJre,n:OBaHI1IOKaKOrO-JIIf6o 06be
Ta (IIpouecca), MbI He 3HaeM ero MexaHH3Ma. 003TOMY MOJKHO TOJIh:
Bbr,n:eJII1Tb OIIpe,n:eJI5IIOIIJ,Ile yCJIOBI15I IIp0T(:KaHI15I rrpouecca Il Tpe6oBaH'
K ero pe3YJIbTaTaM. Tor,n:a IIpe,n:cTaBJI5IeTC5I ueJIeco06pa3HbIM IlCrrOJIb9'
BaTh Kl16epHenfqeCKIlH rro,n:xo,n:, r,n:e 06beKT IlCCJIe,n:OBaHIl5I MOJKeT ObI;,
rrpe,n:CTaBJIeH B BIl,n:e «qepHorO 5IIIJ,IlKa». •

HayqIlTbC5I yrrpaBJI5ITb 06beKTOM, IlH<j:JOpMaUIl5I 06 3JIeMeHTapH~
rrpoueccax BHYTPil KOToporo qpe3BbIQaHHO MaJIa, C IlCIIOJIb30Bam(
Tpa,n:IlUIloHHbIX MeTo,n:OB 3KcIIepIlMeHTaJIbHbIX IlCCJIe,n:oBaHIlH oqe
Tpy,n:HO.3TO MOJKHO c,n:eJIaTb rryTeM IlCrrOJIb30BaHIl5I MeTo,n:OB rrJIaHilB
BaHIl5I 9KcIIepHMeHTa. OpH IIJIaHilpOBaHIlH 3KCIIepIlMeHTa B03MOJK'

peweHHe pa3JIIlqHbIX BOIIpOCOB, CB5I3aHHblX C Il3yqeHrfeM KIlHen(
Il MexaHIl3Ma 5IBJIeHI1H, I1CCJIe,n:OBaHileM 3aBIlCl1MOCTeH «COCTat3-cBQ
CTBO», BbI5IBJIeHileM Heo,n:Hopo,n:HocTeH IIpoIl.ecca Il I1X BJIIl5IHl1eM Ha B
xo,n:Hble <j:JaKTOpbI. KpoMe Toro, IIJIaHHpOBaHile 9KcIIepHMeHTa MOli{
OCYIIJ,eCTBJI5ITbCSI B ueJIHX a,n:aIITaUHIl TeXHOJIOmqeCKOrO IIpoueq'
K H3MeH5IIOIIJ,IlMC5I OIITHMaJIbHbIM yCJIOBH5IM ero IIpoTeKaHIl5I Il o6ec, ,
qeHIl5I TaKilM 06pa30M BbICOKOH 3<j:J<j:JeKHBHocTilero oCyIIJ,eCTBJIeHH5I Il .
B 3aBIlCl1MOCTil OT IIOCTaBJIeHHbIX B IlCCJIe,n:OBaHH5IX 3a,n:aq IIpIlMem(
pa3JIHqHbIe BH,n:bI rrJIaHOB. ."

TeOpH5I MaTeMaTIlqeCKOrO 3KcIIepHMeHTa co,n:epJKIlT P5l,n: KOHU¢:
UIlH, KOTopbIe 06eCIIeqilBalOT yCIIelIlHylO peaJIIl3aUillO 3a,n:aQ IlCCJIe

i
:

BaHIl5l. K HilM OTHOC5ITC5IKOHueIIUIlH paH,n:OMH3aUHH, IIOCJIe,n:oBaTeJIb~
ro 3KcIIepHMeHTa, MaTeMaTIlQeCKOrO Mo,n:eJIHpOBaHIl5I, OIITHMaJIbHQ
IlCIIOJIb30BaHIl5I <j:JaKTopHoro IIpocTpaHcTBa Il P5I,n: ,n:pyrIlx.

OpHHUilII pafiaOMUSal.{Uu 3aKJIIOQaeTC5I B TOM, QTO B IIJIaH 3KCIIef)'
MeHTa BBO,lJ,5IT9JIeMeHT CJIYQaHHOCTil. ,UJI5I 3TOro IIJIaH 3KCIIepIfMe~,
COCTaBJI5IIOT TaKIfM 06pa30M, QTo6bI Te CilCTeMaTIlQeCKHe <j:JaKTopbI, KOt
pbIe Tpy,n:HO IIo,n:,n:aIOTC5I KOHTpOJIIO, YQHTbIBaTb CTaTilCTHQeCKIf Il
KJIIOQIlTb B HCCJIe,n:OBaHIl5IX KaK CilCTeMaTIlQeCKile OlIlIl6KIl.

OPil nOCJlea08ameJlbfiOJrt npoeeaefiUU 9KCIIepIlMeHTa ero' BbIII OJIH51,
He o,n:HOBpeMeHHO, a II03TaIIHO, T. e. pe3YJIbTaTbI KaJK,n:oro 3TaIIa aH
JIH3IlPYlOT Il IIpIlHHM3IOT peweHHe 0 ueJIeC006pa3HOCTil IIpOBe,n:eH'
,n:aJIbHeHWIlX I1CCJIe,n:OBaHIlT' (pilC. 5.1).

B pe3YJIbTaTe 3KcIIepIlMeHTa IIOJIYQalOT ypaBHeHile perpeccIlIl,
Topoe QaCTO Ha3bIBalOT JrtOaeJlblO npol{ecca. ,UJI5I KOHKpeTHblx CJIyQa.,
MaTeMaTIlQeCKa5I Mo,n:eJIb C03,n:aeTC5I IlCXO,n:51Il3 ueJIeBOH: HaIIpaBJIeHHOC
rrpouecca H 3a,n:aQ IlCCJIe,n:OBaHH5I, C YQeTOM Tpe6yeMOH: TOQHOCTil B
WeHIl5I Il ,n:ocToBepHocTil IlCXO,n:HbIX ,n:aHHbIX. i

C II03HUilIf KIf6epHeTilKil IIO,n: JrtOaeAblO IIOHI1MalOT He a6COJIIOT
TOQHOe OIIIlcaHHe 51BJIeHIl51 (rro,n:06HO 3aKOHY), a rrpIf6JIIlJKeHHOe BbIpa
Hile HeIl3BeCTHoro 3aKoHa, KOTopoe y,n:oBJIeTBOpIlTeJIbHO xapaKTep'
3yeT 5IBJIeHile B HeKOTOpOH: JIOKaJIbHOH 06JIaCTH epaKTopHoro IIpOCTP



R ()y
Pi = aZl ;

CTBa. JJ.JIHrrpH6JIHMeHHOro orrHcaHHH O,ll,Horo li '1'01'0Me HBJIeHIHI MOll{'
rrpe,ll,JIOMHTb HeCKOJIbKO MO,ll,eJIerr, oo;eHKa KOTOpbIX 06blqHO rrpOH3f1:
,ll,HTCHrro KpHTepmo <I>HIuepa. TaK KaK CTerreHb rrOJIHHOMa, a,ll,eKBa'L',
orrHcbIBafOw.ero rrpoo;ecc, rrpe,ll,CKa3aTb HeB03MOMHO, TO CHaqaJIa rrbIl

fOTCHorrHcaTb HBJIeHHe JIHHeHH0l1 MO,ll,eJIbIO,a 3aTeM (eCJIH OHa Hea,ll,'
BaTHa) rrOBblillafOT CTerreHb rrOJIHHOMa, T. e. rrpOBO,ll,HT 9KcrrepHMe
rr09TarrHO. ,

O,ll,Ha H3 cyw.eCTBeHHbIX KOHo;errO;Hll B TeopHH rrJIaHHpOBaHHH }
crrepHMeHTa - OnmUlJ1aAbflOeucnOAb308aflue q;aKmopfl020 npocmpafl(j'
8a. OHa 3aKJIfOqaeTCH B TOM, qTO COCTOHHHe06'beKTa B KaM,ll,OM orrE
orrpe,ll,eJIHeTCHrro pe3yJIbTaTy O,ll,HOBpeMeHHoro OIITHMaJIbHOro BapbHc
BaHHH n ¢aKTopOB B n-MepHOM rrpocTpaHcTBe. 3'1'0 rr03BOJIHeT ,ll,06H,'
CH 3HaqHTeJIbHoroYBeJIHqeHHH TOqHOCTH paCqeTa K09¢¢HIJ,HeHToB'
JIyqeHHOll MO,ll,eJIHH YMeHbIIIHTb TpY,ll,OeMKoCTb 9Kcr:repHMeHTa. "

HaH60JIee H3yqeHbI, a rroToMy H IIIHpOKO HCrrOJIb3YfOTCH rrm1;
9KCTpeMaJIbHOrO 9KcrrepHMeHTa, KOTopble rr03BOJIHIOTorrHcaTb HCCJIe',
eMbIH rrpoo;ecc H BbIIIOJIHHTb ero OIITHMH3aO;HIO.3TH rrJIaHbI rrpe,ll,CTaBJI)
C060ll cHcTeMy OrrbITOB, CO,ll,epMaw.yfO B03MOMHble HerroBTOpHfOw.n
KOM6HHaUHH BbI6paHHbIX ¢aKTopOB rrpH 3a,ll,aHHbIX ypOBHHX HX BapbH
BaHHH. L!.aHHbIH MeTo,ll, rr03BOJIHeT O,ll,HOBpeMeHHOH3yqaTb BJIHHHHeM
rrrx ¢aKTopOB Ha HCCJIe,ll,yeMbIHrrpoo;ecc H ,ll,aeT B03MOMHOCTb rrOJIytI
rrOJIHHOMk-H CTerreHH (¢YHKo;HfO OTKJIHKa) ,ll,JIH MaTeMaTHqeCKOrO 0"
caHHH HCCJIe,ll,yeMoro rrpoo;ecca B HeKOTopOH JIOKaJIbHOH 06JIaCTlI ¢
TopHoro rrpoCTpaHcTBa, JIeMaw.ero B OKpeCTHocTH BbI6paHIIOH TO'
C KOOp,ll,HHaTaMH (Z01' Z02' .••.. , Zon)' DOJIyqeHHyIO ¢yHKo;HfO OTKJI
MOMHO HCrrOJIb30BaTb TaKMe ,ll,JIH OrrTHMH3aO;HH npOo;ecca, T. e. OIl'
D.eJIHTb napaMeTpbI, npH KOTOpbIX HBJIeHHe HJIH rrpOo;ecc 6Y,ll,eT rrpci
KaTb HaH60JIee 9rp¢eKTHBHO.,

9KCTpeMaJIbHbIH 9KCrrepHMeHT OCHOBaH Ha rrOJIOMemm 0 TOM,;
HCCJIe,ll,yeMYfOHerrpepbIBHyIO ¢YHKo;HfO y = f (Zl' Z2' .•. ,Zn)' HMefOui
BCe rrpOH3BO,ll,Hble B 3a,ll,aHHOH TOqKe C KOOp,ll,HHaTaMH ZOl' Z02' "
Zon' MOMHO pa3JIOMHTb B pH,ll, TeHJIopa: .

y = ~o + ~lZl + ~2Z2 + ... + ~nZn + ~12Z1Z2 + ... +
+ ~(n-l)nZn-1Zn + ~llZi + ~22Z~ + ." + ~nnZ;n,

r,ll,e ~o - 3HalJeHHe ¢YHKo;HH OTKJIHKa B HaqaJIe KOOp,ll,HHaT
••. , ZOn;

()2y
~ij = Gz.z.;

t I

PHI( TeHJIopa aHaJIOrHqeH ypaBHeHHfO perpeCCHH:

y = aO + alx1 + a2X2 + ... + anXn + a12x1x2 + ... +
2 2 2+ a(n-l)nXn-1Xn + anX1 + a22x2 + ... + annXn.

3,ll,eCb ao, ai, aij, au - K09¢¢HO;HeHTbI perpeCCHH; Xi - KO,ll,HpOBaH
rrepeMeHHaH, BBe,ll,eHHaHB o;eJIHX yrrpow.eHHH apH¢MeTHqeCKHX pacqe~'

Zi - Zoi L'lz zi max - zi min 'z Zi max + Zi min
H paBHaH Xi = --s:z;- ; i = 2 Oi = 2 •

CJIe,ll,OBaTeJIbHO, Xi - OTHOCHTeJIbHoe: MaKCHMaJIbHOMY 3HaqeHHfO
Zi max COOTBeTcTByeT Xi = + 1, MHHHMaJIbHOMY- Zi mln -Xi"':"-1.

K09¢¢HO;HeHTbI perpeCCHH B ypaBHeHHH (5.3) BblqHCJIHfOTCH Me-
TO,ll,aMHMaTeMaTHqeCKOH CTaTHCTHKH H rrpe,ll,CTaBJIHfOTC060H rrpH6JIH-
iKeHHyIO oo;eHKy K09¢¢HI~HeHTOB Bo, ~i, Bu, ... B ypaBHeHHH (5.1).
CJIe,ll,OBaTeJIbHO, ypaBHeHHe (5.3) orrHCbIBaeT HCCJIe,ll,yeMbIH 06'beKT
(rrpoo;ecc) TOJIbKO C orrpe,ll,eJIeHHOH CTerreHbfO TOqHOCTH.

YpaBHeHHe (5.3) IIIHpOKO HCrrOJIb3YfOT ,ll,JIH rrOJIyqeHHH MaTeMaTH-
qeCKOHMO,ll,eJIH06'beKTOB HCCJIe,ll,OBaHHH,XOTH OHO H He CO,ll,eplliHT He06-
XO,ll,HMOHHH¢opMaO;HH 0 MexaHH3Me HBJIeHHHHero ¢H3HKO-XHMHqeCKHX
CBoHCTBax. ,UeikTBHTeJIbHO, 3HaH ypaBHeHHH, aHaJIOrnqHble (5.3),
HeJIb3H BOCCTaHOBHTb HCXO,ll,HyfO rpyHKo;HfO, orrHcbIBafOw.YIO 06'beKT
HCCJIe,ll,OBaHH51.B TO llie BpeMH OHH HCKJIIOqHTeJIbHO rrOJIe3HbI ,ll,JIH
peIIIeHHH :)KCTpeMaJIbHbIX 3a,ll,aq. B MaTeMaTHqeCKOH TeopHH 9KcrrepH-
MeHTa pa3pa60TaHbI OrrTHMaJIbHble rrJIaHbI rrOJIyqeHHH ypaBHeHH51 THrra
(5.3) H HX HCrrOJIb30BaHHH ,ll,JIHorrpe,ll,eJIeHHH 9KcTpeMyMoB.

Ore,ll,yeT OTMeTHTb, qTO orrpe.n:eJIefIHe K09¢¢HO;HeHToB perp~ccHH
Tpy,ll,oeMKO H rpOM03,ll,KO, rr09TOMY, 3a HCKJIIOqeHHeM rrpOCTeHIIIHX
CJIyqaeB, HX BblqHCJIeHHe H aHaJIH3 ypaBHeHHH THrra (5.3) rrpor:3BO,ll,HT
C rroMow.bIO o;H¢pOBOH 3BM rro CrreO;HaJIbHO COCTaBJIeHHOH rrpo·
rpaMMe.

DJIaHbI OIITHMaJIbHOrO 9KcrrepHMeHTa peaJIH3YfOTCH B TaKorr rrOCJIe·
1\0BaTeJIbHOCTH: 1) oo;eHKa HH¢opMaO;HH H orrpe.n:eJIeHHe n ¢aKTopoB,
IIaH60JIee cyw.ecTBeHHblx .n:JI51HCCJIe.n:yeMoro rrpoIJ:ecca; 2) HCrrOJIb-
30BaHHe MaTeMaTHqeCKOll MO,ll,eJIHB BH,ll,eJIHHeHHOH ¢YHKo;HH OTKJIHKa;
,~raHaJIH3 BbI6paHHoll MO,ll,eJIH;4) HaXOlli,ll,eHHe 9KcTpeMyMa B 06JIaCTl1
n-MepHoro ¢aKTopHoro rrpoci'paHcTBa rryTeM HCrrOJIb30BaHllH rrOJIHHOMa
!I-n CTerreHH; 5) eCJIH MO,ll,eJIbHea,ll,eKBaTHa, TO B KaqeCTBe MO,ll,eJIHBbI-
6npafOT rrOJIHHOMbI 60JIee BblCOKoro rrOpH,ll,Ka.

§ 2. nnaH~poBsHMe 3KcnepHMeHTS
C u.enblO onMCSHHSIMccneAyeMoro
06'beKTS

HaqaJIOM rrJIaHHpOBaHHH 9KCrrepl1MeHTa HBJIH
eTCHc60p, H3yqeHHe H aHaJIH3 HMefOw.HXCH,ll,aHI-IbIX 06 06'beKTe. B pe-
3YJIbTaTe 9'1'01'0 orrpe,ll,eJIHfOT BbIXO,ll,HOHrrapaMeTp y H BXO,ll,Hble- Zi'

BbIXO,ll,HOH rrapaMeTp (rrepeMeHHaH COCTOHI-InH 06'beKTa) ,ll,OJIMeH
lIMen KOJIHqeCTBeHHYIO xapaKTepHcTHKy, T. e. H3MepHTbCH C ,ll,OCTa·
l'OqHOH CTerreHbIO TOqHOCTH H 0,ll,H03HaQHO xapaKTepH30BaTb 06'beKT
HCCJIe,ll,OBaHHH,QTO 06eCrreQHBaeT KoppeKTHyfO rrOCTaHoBKy 3a,ll,atIH.

BXO,ll,Hble rrapaMeTpbI Zi ,ll,OJIMI-IbI HMeTb rpaHHO;bI H3MeHeIlH~1
(Zi max - ZI mln), rrpHqeM rrpHpa3JIHqHbIX KOM6HHaO;HHX ¢aInOpOIl ZI
lIepeMeHHaH COCTOHHHH06'beKTa y He ,ll,OJIlliHa BbIXO,ll,HTb 11:1 O()Jlllt''I'/1
/\OrrYCTHMblX 3naQeHHH; Melli,ll,y ¢aKTopaMH Zi H 3HalICIIIH'M II II ('oCl·
XO,ll,HMO0,ll,H03HaqHOe COOTBeTCTBHe;¢aKTopbI Zi Me)K)(Y corioll U:UIIIMIlU
ne3aBHCHMbI. B HCCJIe,ll,OBaHHHX(B o;eJIHX yrrpOII(cmur llhlllll(~J10IH1A)



y,nOOHO nOJIb30BaTbCH OTHOCIfT~JIbHbIMIf (KO,nIfpOBaHHbIMIf) nepeMeH6
HbIMIf Xi:

Zl- ZolXl =----.
!'1Zi '

Zi max - Zi min.

2 '
Zi max, Zi min - HaHOOJIbWee If HaHMeHbWee 3HaqeHH5I (BepxmIii

HH:tKHHrr YPOBeHb) epaKTOpOB Zi; ZOi - Cpe,n:HHD:(HYJIeBOD:)

PilC. 5.2. Bil,l\hI rroBepxHocTeii OTKJIilKOB:

a - napa60JIJIOHl\a, 6 - CTal\HOHapHoi! B03BbnueHHOCTH, 8 _ xpe6eT,e - ceAJIO

epaKTopOB Zi; 3HaqeHl151M Zi max If Zi min COOTBeTcTByeT Xi max = 1
Xi min = -- I. OqeBH,n:HO, qTO eCJIH rrpH 3HaqeHH5IX Xi max H Xi min

KpaTHbIM HM CTaB51TCH3KCrrepHMeHTbI, TO BblqHCJIeHH5I
3HaqeI-IHe epaKTOpa, KOTOpOe epHKcHpyeTC51 npIf npOBe,n:eHHH 3KcrrepH.
MeHTa, Ha3bIBaeTC5I ero YPOBHeM.,~

Cpe,n:H rrJIaHOB 3KCTpeMaJIbHOrO 3KcnepHMeHTa HaHOOJIee rrpOCTbIMH\
5IBJI5IlOTC5InJIaHbI rrOJIHOro epaKTopHoro 3KcrrepHMeHTa (I1<P9) , B CJIyqae'
peaJIH3aUHH KOTOP~X onpe,n:eJI5IeTCH 3HaqeHIfe rrapaMeTpOB COCT05IHH5I;
06beKTa y rrpH Bcex B03MO:tKHbIX COqeTaHH5IX ypoBHeD: BapbHpOBamUI
HX epaKTopOB Zi' ECJIH MbI HMeeM ,n:eJIoC n epaK'topaMH, Ka:tK,n:bID:H3 KOTO.i'
pbIX yCTaHaBJIHBaeTCH Ha q ypOBH51X, TO ,n:JI51Toro, qT06bIOCYIIl,eCTBHTh;
llOJIHblrr epaKTOpH~D: 3KCrrepI1MeHT, Heooxo,n:I1MO nOCTaBHTb m =. q~1

"

OIIbITOB. HaH60JIbWee pacrrpOCTpaHeHHe IIOJIyqHJIH rrJIaHbI 3KcrrepH'
lVIeHTOBTHIIa 2n• C YBeJIHqeHHeM q pe3KO B03paCTaeT KOJIHqeCTBOorrbI-
TOB, n03TOMY eCJIH q > 2, nJIaHbI I1<P9 pe,n:KOHCrrOJIb3YlOTCH.

B COOTBeTCTBHIfC H,n:eeD:nOCAeooeameAbH080 nouclw I1<p9 rrpOBO-
AHTCH B HeCKOJIbKO3TarrOB. ,I(JI5I yrrpOIIl,eHH5I H3JIO:tKeHHHorpaHIfLlHMC5J
IIOJIHHOMaMH rrepBOD: H BTOpOD:CTerreHH. B ,n:aJIbHeD:WeMrrpOaHaJIH3H~
pyeM TOJlbKO rrOJIHbID: ,n:ByxepaKTopHbID: 3KcrrepHMeHT, COCTaBJIHeMbIH
C ueJIblO onHcaTb nOBepXHOCTb OTKJIHKa BToporo IIopH,n:Ka (pHC. 5.2).

,I(onyCTIIM, qTO Heooxo,n:HMO HCCJIe,n:OBaTbHBJIeHHe B 3aBHCHMOCTH
aT H3MeHeHHH ,n:ByX epaKTopOB Zl H Z2 MeTo,n:OMnOJIHOrO ,n:ByxepaKTOp'
Horo 3KcrrepHlVIeHTa. 06bIQHO B HaIJ:aJIerrpe,n:IIOJIarmOT, QTOOHO orrHCbI-

}(2
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PUC. 5.3. fIJIaHbI ,l\JIlI cjJyHKIl)IH Y = t (Xl> x2)

Puc. 5.4. fIJIaHhI ):\JIlI cjJYHKIJ:ilii Y = t (Xl' x2, xs)

BaeTCH JIHHeD:HbIMrrOJIHHOMOM, T. e. rrOBepXHOCTb OTKJIHKa rrpe,n:CTaB-
JI51eTc060ii rrJIOCKOCTb,xapaKTepI13yeMylO rrOJIHHOMOMy = ao + a1x

1
++ a2x2 (5,5).

4TOOJ:>InocTpoHTb rroBepXHOCTII OTKJIHKa B BH,n:errJIOCKOCTH,,n:OCTa-
TOqHO rrpoBecTH qeTblpe orrbITa. HaH60JIee y,n:OOHOBblopaHHble epaKTopbI
BapbHpoBaTb Ha BepxHeM H HH:tKHeM ypOBH5IX, QTO COOTBeTcTByeT
Xi = +I II Xi = -1. ,I(JIH y,n:06cTBa rrJIaHHpOBaHHH 3KcrrepI1MeHTa
COCTaBmllOT nJIaH (pHC. 5.3) H MaTpHuy (TaOJI. 5.1) ,n:ByxepaKTopHoro
9KcrrepHMeHTa, B COOTBeTCTBHH
C KOTOpbIMH H' npoBo,n:HT HCCJIe,n:o-
BaHH5I.

KaK CJIe,n:yeTH3 MaTpIIUbI, nep-
BbID: OnbIT rrpOBo,n:5IT npH [MHHII-
MaJIbHbIX 3HaQeHH5IX epaKTopoB Zl
II Z2' qeTBepTbID: - rrpII MaKCII-
MaJIbHbIX 3HaQeHH5IX Zl II Z2 , BTO-
poD: - npII MHHIIMaJIbHOM 3Haqe-
HIIII Z2 H MaKCIIMaJIbHOM Zl' a Tpe-
THB - Ha060poT.

<l>YHKl\H5l
OTKJ1HKa

y



AHaJIOrIItIHO COCTaBJIHIO
DOJIHHOM, rrJIaH H MaTpH~
rrJIaI-I!1pOBaHHH ~JIH npOBe
~eHHH 3-x, 4-x H 60JIbWer'
KOJIHlJeCTBa¢aKTOpOB. DJIa,
TpeX¢aKTOpHOrD 3KcrrepHMei
HTa rrpe~CTaBJIeHHa pHC. 5.4'
MaTpH~a - B Ta6JI. 5.2. .

KaK CJIe~yeTH3Ta6JI. 5.
H 5.2, rrpHH~Hrr rrocTpoeHH';
MaTpml, DJIaHHpOBaHHH rr04
HOrD ¢aKTopHoro 3Kcrrep~
MeHTa 3aKJIIOlJaeTCHB TOM
lJTO ypOBHH BapbHpOBaHH,

rrepBoro ¢aKTopa lJepe~YIOTCHOT orrbITa K OrrbITY, lJaCTOTaCMeHbIypoIl,
HeH BapbHpOBaHHH Ka)K~OrO rrOCJIe~YIO~ero ¢aKTopa B~Boe MeHblil.
lJeM y rrpe~bI~y~ero. Y rrOCJIe~HerO ¢aKTopa ypOBHH H3MeHHIOTC
Bcer~a ~Ba pa3a.

MaTpH~a rrJIaHHpOBaHHH rrOJIHOrO ¢aKTopHoro 3KcrrepHMeHTa
3TOM CJIylJae 06JIa~aeT CJIe~YIO~HMH CBOHCTBaMH:

<PYHKl\Ull
OTKJIHKa,.

Yi

m
~ Xij = 0;
j=1

m
\'-' 2
L..J Xij = m;
j=1

m

~ XiuXju = O.
i=l

3~eCb m - lJHCJIO OrrbITOB rrOJIHOrO ¢aKTOpHOrO 3KCrrepHMeHTa; j
HOMep ODbITa; i, U - HOMep ¢aKTOpOB.).

CBOHCTBO, BbIpa)KeHHOe ypaBHeHHHMH (5.6), Ha3bIBaeTCH opTord
HaJIbHOCTbIO, a MaTpH~a - opTOrOHaJIbHOH (rrpHMoYrDJIbHOH). Eh':
CBOHCTBOo6eCrrelJHBaeTOTHOCHTeJIbHYIOrrpocToTy BbIlJHCJIeHH5IK03¢¢If.
Ll,HeHTOBperpeccHH, KOTopble orrpe~eJI5IIOT DO ¢opMyJIaM:

m

ao = -k 1:Yi;
j=1

m

a.-~ ~X"Y"t- m~ It I'
j=l

m

aiu = ~ ~ XjiXjuYj.

j=1

cI>OpMyJIbI (5.7) rrpHMeHHMbI TOJIbKO~JIH BbIlJHCJIeHH5IK03¢¢H~He~
TOB opTOrOHaJIbHOrO JIHHeHHOro rrOJIHHOMa.B caMOM )Ke o6~eM BHJ(
K03¢¢HII,HeHTbI perpeccHH BbIlJHCJI5IIOTC rrOMO~bIO MHOrOlJJIeHOB4e6bJ;
weBa, o6eCrrelJHBaIO~Hx MHHHMyM CYMMbI KBa~paToB OTKJIOHeHHH.)

HeKoTopbIe H3 K03¢¢H~HeHToB ypaBHeHH5I perpeccHH MoryT OKa,
3aTbCH He3HalJHTeJIbHbIMH,T. e. rrpeHe6pe)KHMO MaJIbIMH. K03¢¢HUHeH!,
perpeCCHH 3HalJHM H HM rrpHHe6peraTb HeJIb3H, eCJIH I a I ;;?: DBt (5.8),.
r~e t ~ KpHTepHH CTbIO~eHTa (CM. Ta6JI. 4.2); 'uB - ~HcrrepcHHII!

rrpH orrpe~eJIeHHll K03¢¢H~HeHTa perpeccHH 'uo = 'uiilV m, 'uii""-"t
~HcrrepcHH cpe~Hero 3HalJeHHH ¢aKTopa.

DOJIYlJeHHble TaKllM 06pa30M ypaBHeHHH JIHHeHHOHperpecCHll rrpo~'
BepHIOT DO yCJIOBHIOa~eKBaTHOCTll (HarrpllMep, rro KpHTepHIO <PHlllepa).
MeKBaTHOCTb JIl1HeHHOrOrrOJIllHOMa MO)KHO orrpe.n,eJIllTb II rryTeM Bbl.

lJHCJIeHllH K03¢¢H~HeHTOB perpeCCHll a12, .•• , a(n-l)n, K.oTopbIe rrpH
a~eKBaTHOCTH JIHHelHIOro rrOJIHHOM3paBHbI HyJIIO.

B CJIylJae JIllHeHHOro rrOJIHHOMa~JIH HaXO)K~eHHHK03¢¢H~HeHTOB
er eCCHH HCrrOJIb3yH MeTO~ ~p06Horo ¢aKTopHoro 3KcrrepHMeHTaf.u&j) MO~HO YMeHblllHTb KOJIHlJeCTBOOrrbITOB,KOTopble rrpe~CTaBJIHIOT

C060H ~~~Tb MaTpH~bI rrOJIHOrO¢aKTopHoro 3KcrrepHMeHTa (HarrpHMep,
172 1/4 lJaCTb II T. ~.). TaK, lJTo6bI HaHTH K03¢¢I1~I1eHTbI perpeCCI1ll
YP~BHeHHH lj = ao + a1xl + a2x2+ a3x3 (5.9), He06xo~HMO DpOBeCTlI

BoceMb oDbITOB COrJIaCHO T a 6 JI H U a 5.3
MaTpH~e rrJIaHI1pOBaHHHrrOJI-
HOrD Tpex¢aKTopHOro 3KC-
rrepHMeHTa. O~HaKO HX MO)K-
HO HaHTH H rrpI1 YMeHbllleHHH
KOJIHlJeCTBa orrbITOB ~O lJe-
TbIpex, peaJIH30BaTb rrOJIO-
BHHy MaTpll~bI, rrOCKOJIbKY
rrJIaH Tpex¢aKTOpHOrO 3KC-
rrepIIMeHTa rrpe~CTaBJIHeTCH
B ¢opMe Ky6a, rrapaMeTpbI
KOToporo rrOJIHOCTbIOorrpe-
AeJIeHbI, eCJIH 3a¢IIKCHpO-
BaHa ~IIarOHaJIbHaH rrJIOC-
KOCTbH BepWIIHbI Ky63,JIe-
lK3~IIe Ha HeH (pHC. 5.4).
B 3TOM CJIylJae OCHOBy M3T-
PII~bI COCT3BJIHeTMaTpI1~a
AByx¢aKTopHoro 3Kcrrepll-
MeHTa, BapbHpOBaHHe Tpe-
Thero ¢aKTopa COOTBeTCT-
ByeT rrpOH3Be~eHHIO XIX2
(Ta6JI. 5.3). 3TO rrpe06pa-
30BaHI1e ~orrycTHMo, eCJII1 K03¢¢I1~I1eHT perpeCCl-IH a12 He3HalJHMIIJH:l

paBeH HyJIIO. rh
TaKoe rrJIalmpOBaHI1e 3KcrrepHMeHTa, Kor~a HeKoTopble 't'aKTOpbl

rrpI1paBHHBaIOT K rrpoH3Be~eHHlo HeCKOJIbKHX ¢aKTopoB, H33bIBaeTCH
rrJIaHHpOBaHHeMco CMelllHBaHI1eM. Ero 0603HalJalOT 2n-p

, r~e n - :HC-
JIO ¢aKTopoB; P - lJHCJIO¢aKTopoB, rrpHpaBHIIBaeMbIx K rrpoH3Be~e-
HI:lHM. HarrpHMep, OrrI1CaHHOeBblwe rrJIaHI:lpOBaHI1e(Ta6JI. 5.3) 060-
3HalJaIOT 23-1•

I1crrOJIb30BaHHe MeTO~a ,UcI>3 I1JII1~P06HbIX perrJII:lK ~aeT B03MO)K-
HOCTbB HeCKOJIbKOpa3 YMeHblllI1Tb lJHCJIOODbITOBrrpII HCCJIe~OBaHHI1
JIllHeHHbIX MO~eJIeH. B Ta6JI. 5.4 rrpHBe~eHa MaTpH~a rrJIaHHpOBaHHH
27-4, rr03BOJIHIO~aH rrpH BOCbMH OrrbITaX ODpeAeJIHTb K03¢¢H~I1eHTbl
perpeCCilH JIHHeHHOro rrOJII1HOMa: Y = ao + a1x1 + a2x2 + a3X3 +.+ a x + a5x5 + a6x6 + a7x7• (5.10). 3~ecb rrpHHHTo X4 = X1X2'

X ~ x
4

X • X - X X . X = X1X2X3 TaKHe paBeHcTBa Ha3bIBaIOT reHe-5 - 1 3' 6 - 2 3' 7 •
PHPYIOl.lI,I:lMHCOOTHOllleHHHMH,ilX BbI60p DpOH3BOJIeH,O~HaKOrrOBTope-
HHe He ~orrYCKaeTCH. IIlHpoKO HCrrOJIb3YIOT rrJIaHbI 23-1,25

-
2

, 26
-
3

,

HOMep I
OTIblT3 Xo

HOMepl
QnblTa

1 +1 -1 -1 -1 +1 +! +1
2 +1 +1 -1 -1 -1 -1 +1
3 +J -1 +1 -J -1 +1 -1
4 +1 +1 +1 -1 +1 -1 -1
5 +1 -1 -1 +1 +1 -1 -1
6 +1 +1 -1 +1 -1 +1 -1
7 +1 -1 +1 +1 -1 -1 +J
8 +1 +1 +1 +1 +1 +1 +1



27-3 II T. ,ll,., rr03BOJUIIOmIIe YMeHblllIITb KOJIIlqeCTBO OnbITOB B
II 60JIee pa3.

ECJIII 2Ke 3KCrrepIIMeHTaJIbHbI~ ,ll,aHHble He COrJIaCYIOTCH C JIIIHeHHO.
MO,ll,eJIblO, TO IICCJIe,ll,yeMbIH rrpouecc CTpeMHTCH orrIIcaTb rroBepxHocTb',
BToporo rrOpH,ll,Ka. I1cnOJIb30BaHHe nOJIIIHOMa BToporo rrOpH,ll,Ka ,ll,JIf
orrIIcaHHH 06'beKTa IICCJIe,ll,OBaHIIH Ha ,ll,BYX ypOBHHX BapbIIpOBaHJ{
¢aKTopOB Xi HeUOCTaTOqHO. I1PII IICrrOJIb30BaHIIII I1<lJ3 TIIrra 3n pe3K
B03paCTaeT KOJIHqeCTBO orrbITOB, nJIaH CTaHOBIITCH TpY,ll,OeMKIIM, ,
¢opMyJIbI .n.JIH BbI'IHCJIeHIIH K03¢¢IIUlIeHTOB perpeCCIIII - rpOM03JT,KIIM,

I1cnOJIb3yH KOHuenUIlIO ¢aKTopHoro npOCTpaHCTBa, M02KHO ,ll,orro'
HIITb ,ll,ByxypoBHeBbIH IIJIaH I1<lJ3 C onpe,ll,eJIeHHbIMII (3Be3,ll,HbIMH) TO:
KaMII (pIIC. 5.3). Tor,ll,a nOJIHOe KOJIIIqeCTBO orrbITOB M02KHO Bblpa3II'I:'
B BII,ll,e m = 2n + 2n + No (5.11), r,ll,e 2n - KOJIHqeCTBO o nbIT 6.
I1<lJ3 nplI q = 2; 2n - KOJIIIqeCTBO 3Be3.n.HbIX TOqeK; No - HyJIeBbJ.;
TOqKII. .

TaKIIe rrJIaHbI Ha3bIBalOTCH ueHTpaJIbHbIMII, KOMn03IIUIIoHHbIM;'
(UKI1). Pa3JIIIqalOT 0pTOrOHaJIbHble (rrOqTfI 0pTOrOHaJIbHbIe) II pOTar;
6eJIbHbIe UKI1. I1PII opTOrOHaJIbHbIX UKI1 KOJIIIqeCTBO OnbITOB orrpe,ll,~
JIHIOTno ¢opMYJIe m = 2n + 2n + 1 (5.12). I1PII 3TOM 3Ha'IeHHe 3Be3JJi
HOro rrJIeqa ex. 3aBIICIIT OT KOJIIIqeCTBa ¢aKTopoB n. ECJIH n = 2, 'I:'••'
ex. = 1,0; npII n = 3, ex. = 1, 215; B cJIyqae n = 4 ex. = 1,414 II T .....

. EOJIblllIIM rrpeIIMymecTBoM 3TlIX nJIaHOB HBJIHeTCH TO, 'ITO IIX M02K~'
rrOJIyqaTb II3 nJIaHOB TIIrra 2n• .IJ:JIH 3Toro K peaJIII30BaHHoMy rrJIaHp
JIHHeHHOro nOJIIIHOMa ,ll,06aBJIHIOT OnbITbI B npOMe2KYTOqHbIX «3Be3ILHbI~
TOqKaX II B ueHTpe rrJIaHa. I10JIyqeHHylO npII 3TOM «KOMrr03IIUIIIO» It
nOJIb3YlOT ,ll,JIH MaTeMaTHqeCKoro orrIIcaHIIH rrpouecca B BII,ll,e MHorQ,

2 '.,
q.neHa BTOPOll CTerreHII: y = ao + a1x1 + a2x2 + a12x1x2 + anXl
+ a22x~ (5.13). C yqeTOM II3JI02KeHHOrO MaTpIIua opTOrOHaJIbHor:,
UKI1 ,ll,JIH ,ll,BYX ¢aKTopoB rrpe,ll,CTaB.neHa B BII}(e Ta6JI.· 5.5.

Ta6JIIIua

CnCTeMa onbITOB
HOMep x,ODbITa x. X1X2 Yi

DOJIHbIH ¢aKTopHbIH 9KCTIe- 1 -1 -1 +1 Yl
plIMeHT JIHHeHHOH MOAeJIII 2 +1 -1 -1 Y2

3 -1 +1 -1 Ys4 +1 +1 +1 Y4

OTIbIT B ueHTpe TIJIaHa 5 0 0 0 Y5

OnbITbI B 3Be3AHbIX TOQKaX 6 0 +1 0 Y6
7 0 -1 0 Y7
8 +1 0 0 Ys
9 -1 0 0 Y9

154

B npIIHllTOll MaTplIue «0» nOKa3bIBaeT, '11'0 3HaqeRlHI Zi IlpHHllTbl
B HaqaJIe KOOp,ll,IIHaT (pIIC. 5.3). K03¢¢lIlllIeHTbI perpeccIllI B 3TOM CJIy-

'Iae BbIqIICJIHIOTCH C nOMOmblO ¢OPMYJI:

rue j _ HOMep OnbITa; i,n - HOMepa ¢aKTopoB . .IJ:JIH paCqeTa °lleHKII
}J,i'ICrrepCIIll npII onpe,ll,eJIeHIlIl K03¢¢IIuneHToB perpecllIIII IICnOJIb3YlOT

CJleJ,ylOmHe BbIpa2KeHHH:
2 m

A~ . mAaii \'-'. 2
IT = - +-- J Xij,,J.-J..ao m m_

j=!

m
~ (xijxiu)2
i=!



3Be3,l\Hoe mreqO

06Il.(ee KOJIHQe-
CTBO OrrbITOB

1553 I
X350)=g=172; al=if(410+116-88-306+101-350)= 6'

= -127; a2 = ~ (-410 - 116+ 88 + 306 - 161- 187)= 1~8= -26; all

I'
= if (88 + 116+ 306+ 410- 2 . 175+ 2 . 161- 2 . 187+ 101 + 350)=325

=54; G22 = 1/6 (88+ 116-306 + 410 - 2·175 - 161+ 187-2.101-
X 350)= 16/6=2,8; al2 = 1/4 (410-116-306+88) = 19.

KOs<jJcjJHI.(HeHTa22 He3H8QHM, 11'11MOlKHO rrpeHe6peQb. CJIe,l\OB8TeJIbHO, H'
r:OJIHHOMYI= 172-127xI -26x2 + 54xi + 19xIX2.'

7. rIo <jJopMyJIe (4.60) BbIQHCJIHMOl.(eHKy ,l\HcrrepCHH 8,l\eKB8THOCTH Jl
= 1/9- 6(112 + 102 + 22+ 42+ 32+ 122+ 112+32) = 528/3 = 176. CorJI'
,l\8HHbIM SKCl1epliMeHT8 .ucp = 256 KpHTepI1H <PHIuep8 K<jJ= 256/176 = I.{;
~ K<jJtn' T8KHM 06p830M, 110JIYQeHHblll 110JIHHOM8,l\eKBaTHO 0l1HCblB8eT HCKQ
38BliCHMOCTb. 3TOT r:OJIHHOMMOlKHOI1pe,l\CT8BHTbB H8Typ8JIbHbIX 3H8QeHll5IX.

B rI
TOpOB if H If'

(
B 05) ( rI ) (~ - 0,5)2Ro= 172-127 ~ --'- -26 ---25 +54 U +
U 0,1 U' 0,1

(-& - 0,5r (fr - 0,5) (rI )
+19 0,1 ·19 0,1 II-2,5=2479-7145~-121-&

( B)2 B rI
+ 5400 u: + 190II . II:.

BOJIee TOqHbIMII IIJIaHaMII IIO cpaBHeHIIIO C opTOrOHaJIbHbIMII HB
IOTCH p0TaTa6eJIbHble IIJIaHbI, qTO ,n:OCTHraeTCH 6JIaro,n:ap51 YBeJIHqeij
KOJIIlqeCTBa OIIbITOB B u,eHTpe IIJIaHa H cIIeu,IIaJIbHOMY BbI60py 3B
Hora IIJIeqa a (Ta6JI. 5.11). O,n:HaKo pOTaTa6eJIbHOe IIJIaHIIpOBaHHe

Ta 6 JI H l.(a 5.11 TOJIbKO 60JIee Tpy,n:oeMKO¢!------..,./-n-/,----2 ---"/-3-/-4--/-5- cpaBHeHIIIOC opTorOHa'
KOJIHQeCTBO HbIM, HO H BblqHCJIeHIIe KO'<jJaKTopoB

epIIu,HeHTOB perpeCCIIHII
II3BO,n:IITCH IIO OTHOCIITeJI"

ex 1,414 1,680 2,00 2,378 rpOM03lJ,KIIM epOpMyJIaM. '

l.JacToe IIpHMeHeHIIe op
rOHaJIbHbIX H pOTaTa6e'
HbIX IIJIaHOB 06n51CH51JIQ
TeM, qTO OHH II03BOJI51JIII
HOCIITeJIbHO IIpOCTO OIIpe
JI51Tb K03ep<pHu,HeHTbI perpe

CIIII II ,n:IICIJepCIIH. BbIIIOJIHeHHe 3KCIIepIIMeHTa Ha Tpex II 60JI
ypOBHHX B u,eJIHX IIOBbIIlleHIIH ero TOqHOCTII II ero 06pa60TKa TaK
IIpe,n:cTaBJIHJIH 3HaqIITeJIbHble Tpy,n:HOCTII, oc06eHHo IIpII paCqeTaX,B
IIOJIHHeMbIX BpyqHyIO. B CBH3II C pa3BIITHeM BblqHCJIHTeJIbHOll TeXHH
IIOHBIIJIaCb B03MO:tKHOCTb CqIITaTb OCHOBHbIM KpIITepIIeM OIITIIMaJIbHOC ,
HeopTOrOHaJIbHOCTb IIJIaHa, qTO II03BOJI51eT OTHOCIITeJIbHO IIpOCTO B'
IIOJIH51Tb BblqHCJIeHIIH. B. B, HaJIIIMOB yKa3bIBaeT, qTO 3epepeKTIIBH()C

LIHCJIO OrrbITOB
B l.(eHTpe rrJIaH8

ou,eHOK IIJIaHa OIIpe,n:eJIHeTC51 He TOJIbKO OIITHMaJIbHbIM CIIoc060M oopa-
60TKII pe3YJIbTaTOB 3KCIIepIIMC BTOB, HO II OIITIIMaJIbHbIM paCIIOJIO:tKeHHeM
roqeK IIJIaHa B epaKTopHOM IIpaCTpaHCTBe, qTO 06eCIIeqIIBaeT ero BbICO-
KyIO TOqHOCTb.

O,n:HIIM II3 Ba:tKHellIllIIX B CCnpeMeHHOll TeopIIII 3KCIIepIIMeHTa HBJIH-
eTCH KpHTepHll J(-OIITIIMaJIbHUCTH, KOTOPbIll Tpe6yeT, qTo6bI 06neM

T 8 6 JI Ii I.(8 5.12 n-Me~)HOrO 3JIJIIIIICOII,n:a pacceIIBaHHH ou,eHGK
MaTe;:JIIaJIOB 6bIJI MIIHIIMaJIbHbIll. OqeBH.lJ,HO,
B 3TO\1 CJIyqae II ,n:IICIIepCII51 IIepeMeHHoro CO-
CTOW lHH 06neKTa IICCJIe,n:oBaHIIH 6y,n:eT TaK:tKe
MIIH:iVlaJIbHOll, T. e. KaqeCTBO 3KcIIepIIMeHTa
6Y.lJ,er BbICOKIIM. DJIaHbI, y.lJ,oBJIeTBOpHIOllJ,IIe
3TOMy KpIITepIIIO, Ha3bIBaIOTC51 J(-OIITIIMaJIb-
HbIMH. OHH II03BOJIHIOT IIpOBO,n:IITb 3KcIIepH"
MeHThI, B KOTOpbIX epaKTopbI BapbIIpylOTcH Ha
HeCKr'JIbKIIX ypOBHHX - ,n:ByX, Tpex, qeTbI-
pex, nHTH H T. ,n:. B 3TOM cJIyqae 3ep¢eKTIIBHO
IICIIOJIb3yeTcH epaKTopHoe IIpocTpaHCTBo (pIIC.
5.5, n6JI. 5.12). DPH TaKOM paCIIOJIO:tKeHHH
TOqeX B epaKTopHoM IIpocTpaHcTBe MO:tKHO ,n:o-
CTaTOqHO TOqHO OIIIIcaTb HCCJIe,n:yeMbIll 06neKT.

KOJIlI'~eCTBO OIIbITOB He IIpCBbIIllaeT Heo6xo,n:IIMoro .lJ,JI51opTOrOHaJIb-
Horo IJ,KD (epopMyJIa (5.11)).

B pH,n:e CJIyqaeB u,eJIeC006p:13HO, qT06bI ypOBHII epaKTopoB H3MeHH-
IIHCb Heo,n:HHaKOBO, HaIIpIIMep P03MO:tKeH IIJIaH 51; 32; 23. 9TO 03HaqaeT,
LITO O,n:IIH epaKTOp BapbHpyeTC51 Ha
ll51TH ypOBH51X, .lJ,Ba epaKTopa - Ha
Tpex, TpH - Ha .lJ,BYX. 9TO HeCCliMeT-
11l1qHbIll IIJIaH. ECJIH Bce epa 1<T0PbI
IlMeIOT o,n:HHaKOBoe qIICJIO ypoBHell,
TaKOll nJIaH Ha3bIBaeTC51 CIIMtvleTpHq-
HbIM.

Pa3pa60TaHbI TaK:tKe A-OIITHMaJIb-
Hble IIJIaHbI (OHH HMeIOT MIIHIIM3"JIbHYIO
I\JlHHY ,n:HarOHaJIH np51MoyrOJlbHHKa,
onHcaHHoro BOKpyr n-nepBoro 3JIJIHII-
COH,n:a pacceIIBaHHH napaMeTpOB) H
E-OIITIIMaJIbHble nJIaH!:>I (,n:OCTHraeTC51
MHHIIMyM MaKCIIMaJIbHOll OCH 3JIHII-
COHlJ,a pacceHBaHIm). PeaJIH3au,II51
IIJlaHOB3KcnepHMeHTa orpaHWlHBaeT-
C51Tpe60BaHIIHMH He3aBIICIIMOCTII ne- PHC. 5.5. D-OflTHMaJIbHbIll IIJI811 l\JIli

<jJyHKl.(lillf (Xl' X2)
peMeHHbIX epaKTopOB. D03TOMY B p51,n:e
CJIyqaeB, oc06eHHO npII peaJIH3arJ.IIII
lIaH60JIee YIIHBepCaJIbHbIX HeCCIIMMeTpIIqHbIX nJIaHOB, Ha nepBoe MeCTO
Il KaqeCTBe KpHTepII51 OIITIIMII3au,HH BbI,n:BIIraeTC51 K03epepHu,HeHT napHOll
IWpp2JI51U,HH Me:tK,n:y K03¢epIIu,HeHTaMH, KOTOpbIH He ,n:OJI:tKeH npeBbI-
IlJaTb 0,5 (IIO fl. D. Py3HHOBy).

KOAHpOBaHHble
rrepeMeHHble

N. orrbITa Ix, x.

I -2 0
2 -I +1
3 -I -I
4 0 +2
5 ° 0
6 0 -2
7 +1 +1
8 +1 -I
9 +2 0



I13,lI.aHbI CrrelI,IIaJIbHble KaTaJIOrII rrJIaHOB .9KCrrepIIMeHTa (HarrpIIM,
KaTaJIOr, BbIITYIlI,eHHbIH MOCKOBCKIIM rocy,lI.apCTBeHHbIM yHIIBepcIITeTO'
B KOTOpbIX rrpOBO,lI.IITCH CpaBHIITeJIbHaH OlI,eHKa rrJIaHOB II ,lI.alOTCH peR'
MeH,lI.alI,IIII rro IIX BbIOOPY rrpIIMeHIITeJIbHO K KOHKpeTHbIM yCJIOBIIHM 5lE)
rrepIIMeHTa.

§ 3. OnTHMH3sLVUI TexHonofHlIecKHxj'
npo~eccoB C Hcnonb30BSHHeM
nnsHHpooSHHS1 3KcnepHMeHTOB

Ba)J{Hoe MeCTo B TeopIIII rrJlalmpOBaHIIH .9KC\
pm~,eHTa 3aHIIMaIOT BorrpOCbI OITTIIMII3alI,IIII IICCJIe,lI.yeMblx npolI,ecc'~
CBOIICTB MHorOKOMrrOHeHTHblX CIICTeM IIJIII ,lI.pyrIIx OO'beKTOB. I1x;
epeKTIIBHoCTb HaIIOOJIbiliaH TOJIbKO B OrrTIIMaJIbHbIX yCJIOBIIHX, xap'
TepII3yeMblx 5lKCTpeMaJIbHbIMII 3HaIIeHIIHMII Yi - rrepeMeHHbIMII coer"
HIIH 06'beKTa npII onpe,lI.eJIeHHbIX 3HalIeI-IIIHX rrapaMeTpOB Xi' OTMe
TaKJKe, lITO KalIeCTBO rrpolI,eCca 06bIlIHO xapaKTepII3yeTcH HeCKOJIbK',
<PYHKlI,IIHMII OTKJIIIKa. KaK rrpaBIIJIO, HeJIb351 HaHTII TaKoe COlIeTaHIIe}
lIeHIIH BJIII5IlOIlI,IIX epaKTopOB, rrpII KOTOpOM O,lI.HOBpeMeHHO ,lI.OCTIIra~
5lKCTpeMyM Bcex epyI-IKlI,IIH OTKJIIIKa. HarrpIIMep, MaKCIIMaJIbHa51 If,
II3BO,lI.IITeJIbHOCTb 5lKCKaBaTopa II MIIHIIMaJIbHa51 CTOIIMOCTb Korra
rpyHTa ,lI.OCTIIr3IOTC5I rrpII pa3JIIIIIHbIX peJKIIMaX pa60TbI .9KCKaBaT0'
D05lTOMY B 60JIbIlIIIHCTBe CJIylIaeB KpIITepneM OrITIIMaJIbHOCTII BhIOIIpi'
TOJIbKO O,lI.Hy II3 rrepeMeHI-IhIX COCT05lHn51 -- epYKlI,IIlO OTKJIIIKa, xapa
PII3YlOIlI,YlO rrpolI,eCC, a OCTaJIbHble rrpIII-IIIMalOT rrpHeMJIeMbIMII ,lI.JI5I ~
Horo CJIYlIa5l. '

OITTIIMII3aUH5I rrpouecca rrpe,lI.CTaBJI5IeT r060H IreJIeHarrpaBJIeH
rrOHCK 3HalIeHIIH BJIH5IlOIlI,IIX epaKTopOB, rrpII KOTOpbIX ,lI.OCTIIraeTCfi:
CTpeMyM KpIITepII5I OITTliMaJIbHOCTII. OITTIIMII3aUlilO rrpoueCCOB OOb::
ocyrueCTBJIHlOT B YCJIOBII5IX orpaHlilIeHIIH Ha BJIII5IlOIlI,IIe epaKTO
II IICCJIe,lI.yeMble epyHKUIIII OTKJIIIKa, rrOCKOJIhKY KaK <paKTOPhI,
II epyHKUIIII MoryT II3MeH5ITbC5I TOJIbKO B orrpe,lI.eJIeHHhIX rpaHIItt:
DPII 5lTOM IICrrOJIb2YlOT pa3JIIIlIHble BII,lI.bI rrJIaHOB (Dc:I>9, opTorOHIli
Hble II pOTaTa6eJIbHble UKD, JJ. - OITTIIMaJIbHble II ,lI.p.).::

DOKaJKeM, KaK MO)KHO IICrrOJIb30BaTb pe3YJIbTaTbI rrOJIHOrO epaK~:
Horo .9KCrrepIIMeHTa ,lI.JIH OITTIIMII3aUIIII rrpouecca MeTO,lI.OM KpyToro a
XOJK,lI.eHII5I IIJIII HaIICKopeHiliero crrYCKa. JJ.onycTIIM, lITO B HeKOTOp"
OKpeCTHOCTII TOqKl1 Yi C Koop,lI.IIHaTaMII Zl II Z2 IICCJIe,lI.yeMaH epyHK
OTKJIIIKa, xapaKTepII3ylOIlI,aH rrpouecc, orrIICbIBaeTC5I rrOJIIIHOM
y""-' ao + a1x1 + a2x2• .

Oll,IIH II3epaKTopOB, BhlpaJKeHHbIX B HaTypaJIbHhIX BeJIIIqIIHaX, rrp
HIIM3IOT 3a oa30BhIII, HarrpIIMep Xl' BbIlIl1CJI5IlOT ,lI.JI5I Hero rrpOII3Be,lI.eH"
al~Zl> r,lI.e a1 - K05lepepIIUIIeHT perpeCCIIII; ~Zl - IIHTepBaJI BapbIIp
BaHIIH rrepBoro epaKTopa. JJ.aJIee ,lI.JIH 6a30Boro epaKTopa BhI6IIpa
IlIaI' ,lI.BIIJKeHl1H ~ZOl' C yqeTOM KOToporo npOII3BO,lI.IITC5I onTIIMII3alI,ij,
OOhIlIHO ~Zl > ~ZOl' DocJIe 5lTOro orrpe,lI.eJI5IlOTi

AZ01V=--a1Azi •

3aTeM BblqIICJIHlOT IlIaI'll ,lI.BIIJKeHIIH K orrTIIMyMy ,lI.JIH Bcex OC-

TaJIbHhIX epaKTopOB, B ,lI.aHHOM cJIyqae ~Z02 - va2~z2 (5.25).
K orrTIIMyMy ,lI.BIIJKyTC5I II3 ueHTpa rrJIaI-Ia. Ha KaJK,lI.OM HOBOM IlIare

,lI.06aBJ1HlOT ~ZOi K cooTBeTcTBylOIlI,IIM rrpe,lI.bI,lI.yIlI,IIM 3HalIeHII5IM <paKTo-
pOB.Z

i
. Tm" oCYIl~eCTBJIHlOT OITTIIMII3alI,IIlO MeTO,lI.OM KpyToro BOCXOJK-

,lI.eHIIH. ECJIII JKe orrpe,lI.eJI5IlOT MIIHIIMyM epyHKUIIII y, TO HOBbIe 3HaqeHII5I
¢3KTOpOB HaXO,lI.HT 113 rrpe,lI.bI,lI.YIUIIX rryTeM BblqIITaHIIH ~ZO i' BbIITOJIHHH

HaHCKOpeHIlII1H crrycK.
JJ.BIIJKeHl1e K OITTIIMyMy rrpeKpaIlI,31OT, eCJII1 ,lI.OCTlirHyT OITTIIMyM

¢YHKlI,IIII KplITepHH OITTIIMaJIbHOCTII Y (B rrpe,lI.eJIax orpaHWleHIIH, HaJIO-
2:KeHHbIX Ha BHeIlIHlIe ¢3KTOPbI H epyHKQlI11 OTKJIIIKa). 3aTeM B 06JIaCTII
9KcTpeMyMa epyHKUIIII orrpe,lI.eJIHlOT ee HOBoe BhlpaJKeHHe B BII,lI.e rrOJII1-

ROMa.
npHMep. Heo6xo,Il,llMO onTllMll311poBaTb Kll'HeTllKY XllMll'leCKOro npou;ecca,

B KOTOpOM BbIXO,Il, peaKU;llH Yl (%) 3aBllCllT OT TeMnepaTypbI peaKU;llOHHOH CMeCll
ee) II KOHu;eHTpaU;lln peareHTa (%). B pe3YJIbTaTe nOJIHOrO <jJaKTopHoro 9Kcnepll-
MeHTa nOJIyqeHO a,Il,eKBaTHoe ypaBHeHlIe perpeCClllI Yl = 45,0 + 1,95xl - 1,35x2'

OCHoBHble xapaKTepllcTllKII nJIaHa 9KcnepHMeHTa npllBe,Il,eHbI B Ta6JI. 4.25.
OrpaHHQeHHlI Ha IlJllllIIOIIJ;lIe <jJaKTopbI HMeIOT BH,II, 30° ";;:ZI .,;;: 120°; 10 % .,;;:
.,;;: Z2 .,;;: 70 %. By,Il,eM onTIIMll3llpoBaTb IlbIXO,Il, npO,Il,yKU;HII MeTO,Il,oM KpyToro
BOcxolK,II,eHlllI. B KaQeCTBe 6a30Boro <jJaKTopa npllMeM ZI' mar ,Il,BlllKeHlllI Ha KPY-
'I'OM BOCXOlK,II,eHHll AZ81 = 4°. Tor,Il,a

v = ZOA1 = 1954 5'= 0,41; AZo2 = va2 AZ2 = 0,41 (-1,35) . 1=-0,55°.
al,-,zl , .

DpllHIIMaeM mar no KOHu;eHTpaU;HH AZ02 = 0,5°. Pe3YJIbTaTbI onbITOB, BbWOJl-

HeHHblX MeTO,Il,OMKpyToro BOCXOlK,II,eHlIlI, nplIBe,Il,eHbI B Ta6JI. 5.13.
Ta6JIIIu;a 5.13

XapaKTep H HOMep
Zl Zz Xl X. Ua UponblTa

UeHTp nJlIIHa 50 25 0 0
I1IiTepBaJl Ba pbllposa-

5 I 12HllH I
War ,Il,BlIlKeHllH 4 -0,5 0,8 0,5

DOJlHbIH <jJaKTopHHH 9KcrrepllMeHT

I 45 24 -I -I 45,0 44,5
2 55 24 +1 -I 48,0 48,1
3 45 26 -I +1 42,0 41,7

4 55 26 +1 +1 45,6 45,(l
5 50 25 0 0 44,5 45,0

KpyTce BOCXOlK,II,eHl1e

6 54 24,5 0,8 0,5 46,0 45,9
7 58 24,0 1,6 -1,0 47,2 47,0
8 62 23,5 2,4 -1,5 48,1 47,6
9 66 23,0 3,2 -2,0 50,0 48,5

10 70 22,5 4,0 -2,5 47,5 49,4

11 74 22,0 4,8 -3,0 46,5 50,3

6 3-194
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KaK Bli,L\HOli3 Ta6JI. 5.13, B onblTe 9.,L\OCTlirHYT MaKCliMaJIbHblH BbIXO,L\npo,
,L\YKTa peaKIJ,HH. J(aJIee ,L\JIHoKpeCTHOCTH TOqKH z1 = 66°, Z2 = 23 % orrpe,L\eJIlllo
HOBblH JII!HeHHI>!H nOJIHHOM perpeCCHH, KOTOpblH 60JIee TOqHO xapaKTepH3yeT rro.
BepxHocTb OTKJIllKa B OKpeCTHOCTHX OnTHMYMa.;:

"

HapH,ny C OIII1CaHHbIMMeTo,nOMtIaCTO HClIOJIb3yroT ,nJIHOnTHMH3aU:Hq.
lIpOu:eccOB MeTo,nbI fayca-3eu,neJIH, MeTo,nbI CHMlIJIeKCOB H ,np. no M~t
TO,ny fayca-3eu,neJIH OlITHMyM HCCJIe,nyeMoro rrpou:ecca orrpe,neJISuof
rrooIIepe,nHbIM BapbHpoBaHHeM Ka:»<,noro epaKTopa. npH 3TOM ,nocTHraro'
OnTHMyMa rro O,lJ,HOMyepaKTopy, 3aTeM rrpH ero epHKCHpoBaHHo,'
:,lHatIeHHH Haxo,nHT OnTHMyM rro ,npyrHM rrepeMeHHbIM. :1

CHMIIJIeKCOM HaSbIBaroT rrpaBHJIbHyro epHrypy, HMeroru:yro n + "
BepwHHY, r,ne n - tIHCJIO epaKTopoB, BJIHHroru:HX Ha rrpou:ecc. ECJI
n = 2, TO PIMeeTMeCTO rrpaBHJIbHbIU TpeyrOJIbHHK. B CHMnJIeKC-MeTo,n'
MO}}{IIO OT6poCHTb O,nHy BepwHHy H lIOCTpOHTb HOBbIU CHMnJIeKC, PI.',
rrOJIb3yH HOByro BepwHHy, rrOCTpoeHHyro' CHMMeTpHtIHO oT6pomeHHO"
ECJIH rrOCJIe,nOBaTeJIbHOoT6paCbIBan BepWI1Hy C caMbIM nJIOXHM 3HatI,
HHeM BbIXO,nHOUrrepeMeHHOU, TO ueHTp CHMrrJIeKCa6y,neT nepeMeru:aTbq\
K OlITHMyMy. 130JIee 3epepeKTHBHbIH MeHe8 Tpy,noeMKH lIJIaHhl WfOPOt
lIbpH,nKa (opTorOHaJIbHble H pOTaTa6eJIbHble UKn), ,[(-OnTHMaJlbHh;
H ,npyrHe lIJIaHbI ,lJ,JIHOlIpe,lJ,eJIeHHH OlITHMaJIbHbIX yCJIOBHH npouecc
TaK, B TeXHOJIOrHH 6eTOHOBnpH OnTHMH3aU:HHcocTaBOB u:eJIeC006pa3 •...
HCnOJIb30BaTb ,[(-OnTHMaJIbHble KBa3HopTOrOHaJIbHble rrJIaHbI Ha rrHf·
ueJIOtIHCJIeHHblX ypOBHHX C HCrrOJIb30BaHHeMMO,lJ,eJIHBToporo lIOpH,nK

,[(JIH olIpe,neJIeHI1H K03epepHU:l1eHTOB3TOU Mo,neJIH HClIOJIb3yeTC5IIIp'
rpaMMa «nOJIHHOM», KOTopaH TaK2Ke lIpe,nycMaTpHBaeT BbIqHCJIeH'
OTKJIOHeHH}I OlIbITHbIX 3HatIeHl1U BbIxo,na aT paCqeTHbIX BO Bcex TOtIK::l
rIJIaHa. npH BbltIHCJIeHHH K03epepHU:HeHTOBMo,neJIeU .Ha rretIaTb BbIBO,nH
C5I TOJIbKO 3HatIHMble HX BeJIHtIHHbl, a He3HatIHMble oT6pacbIBaroTC5I C n'
CJIe,nylOru:HMrrepeCtIeTOM OCTaBWHXCH. A,neKBaTHOCTb rrOJIY~IeHI-IbIXMO,n,.
.IIeu, KaK H npHl-IHTO B MaTeMaTHqeCKOU TeopHH 3KcnepHMeHTa, npOB
,nI1TCH rro KpI1TepHro <PHwepa. .

B Ka'leCTBe npHMepa paCCMoTpHM orrTHMH3alJ,HIO KOMrrJIeKCHblX XliMHqeCKli
cocTaBoB, COCTOHIir,lix H3 BO,L\opacTBopliMoro rrOJIliMepa (BPIT-I) H cKpy6epHo'
rraCTbl CliHTeTlIqeCKHX MOlOlIJ,liX cpe,L\CTB (CITCMC). ITPII BblflOJIHeHliH 9Kcnep
MeHTa HCrrOJIb30BaHbl rrJIaHbl HI! rrllTli ypOBHlIX (Ta6JI. 5.12).ITpH 9TOM YCTaHOB
JIeHO, '11'0 K09cjJqJHIJ,HeHT rrapHOH KoppeJIlIlJ,HH MelK,L\Y K09cjJcjJHIJ,lieHTaMli ..,;: 0,

BapblipyeMble cjJaKTopbl (B rrpOlJ,eHTax 01' MaCCbl lJ,eMeHTa) ,L\JIlI BPIT·I
+ CITCMC li liX 3HaqeHlill Ha KalK,L\OM ypoBHe rrpHHH1'bl CJIe,L\YIOIIJ,He:BPIT,.
(Xl); ° (-2); 0,0125 (-I); 0,025 (0); 0,0375 (+1); 0,05 (+2); CITCMC (x2A° (-2); 0,0025 (-I); 0,025 (0); 0,0375 (+ 1); 0,05 (+2).~,

B Kaqec-rBe BbIXOIl:HbIX <jJaKTopoB 6blJIH rrpHHlITbl: B03,L\YXOBOBJIeqeHlie (Wi
%), CHHlKeHHe BOll:OrrOTpe6HocTli (B, %); rrpoqHOCTb 6eTOHa rrpli ClKaTIlH nocmt
nporrapHBaHHlI (RIJIJ, MITa); rro pelKHMy (2 + 3 + 4 + 2) t~3= 85° C, qepea,
28 CyTOK (RZ8" MITa); 90 cyTOK (R90, MITa), MOP030CTOHKOCTb (Mp3, IJ,HKJIhlYi
H KOJIH'IeCTBO IJ,liKJIOB 1l:0 MOMeHTOB yCTaJIOCTHoro pa3pyrueHHlI (n . 103). Pe3YJIbo'

1.'aTbI MO,L\eJIHpOBaHHH Il:JIlI KOMrrJIeKCHOH ,L\06aBKli BPIT-I + CITCMC rrpHBell:eH.
B Ta6JI. 5.14. ITOJIyqeHHble MaTeMaTHqeCKHe MOll:eJIH y,L\oBJIeTBOpHIOT KpHTepHIO,i
¢Hruepa H HBJlHIOTCH all:eKBaTHbIMH (ex = 0,05). Ha pHC. 5.6 rrpell:CTaBJIeHbI HSQ-
JlHHlili rrpoqHOCTH C KOMrrJIeKCHOHIl:06aBKOrr rroCJIe rrporrapliBaHliH (R~n)' MaT6oo.
MaTliqeCKaJ'l MO,L\eJIb npe.l\CTaB'JIHeT co60it rHnep60JlOliA, rrpliqeM MaKCHMaJIbHa

(Ra ) "OCTHraeTCH rrpH BPIT-! = 0,0375 % H CITCMC "'"npOqHOCTb IJ[] ,max " 6° 0465 % BOJlee CHJIbHOe BJlHHHHe Ha npOqHOCTb 6eTOHa OKa3bIBaeT ,L\OaBKa
I;PrI'l, H ~~JIbKO rrpH BPIT·I > 0,0375 % (1'. e. Xl > 1) Ha6JIIO,L\aeTCH HX co'
BMeCTHoe B03,L\eHcTBHe, rrpHqeM BO Bcell 06JIaCTH <jJaKTopHoro rrpocTpaHcTBa npo;'

R7\ > RO (R 0 ~ 25 ° MITa). I1cCJIe,L\OBaHHH rro orrpe,L\eJIeHllIO R 28'HOCTb ITIJ n[] IJIT '

R~o rrpHBe,L\eHbI B Ta6JI. 5.14.

HaHMeHOB<lHHe IBwxoAHoro 3HaqeHHH

4,632 0,249 1,044 -0,092 - -w, %
14,209 1,933 0,994 -0,801 -0,243 -0,127

BI, %
RIJIT, MITa 30,270 1,790 -0,100 -0,592 0,322 -0,152

R2B, MITa 40,622 1,319 -0,489 -0,090 0,156 -0,240

R90, MITa 44,071 0,930 -0,036 -0,047 0,240 -0,148

331,797 25,054 18,303 -11,900 -11,428 -0,924
Mp3' l.I,HK,1bl
n . 103, IJ,HI5JIbl 78,578 9,332 4,487 -4,564 -6,050 -1,002

~
~' 0,05

~
0,0J75

0;0375 0,05
IJPfl-t %

5 6 11 CTH OTKJIHKa "JIll rrpOqHOCTH 6eToHa C ,L\06aBKOllPHC. ., 30JIHHHH rroBepxHo "
nOCJIe rrporrapHBaHHlI
PHC. 5.7. 1130JIHHHH ,L\JlH MOP030CTOllKOCTlI MP3 6eToHa C ,L\06aBKOll

MaTeMaTH'IeCKaH MO,QeJIb Il:JIH MOpOSOCTOllKOCTH npe,QCTaBJIHeT C060H rrapa:
60JIOH,Q C lJ,eHTpOM B TiO<me Xl = + I li Xz = -I. B pesy JIbTaTe HCCJIe,L\OBaHHlI
yCTaHOBJIeHO, qTO C YBeJIHqeHHeM KOHlJ,eHTpalJ,HH 06eHx, ~06aBoK B rr~ell:eJIax
0-0,0375 % MOP030CTOllKOCTb rroBblruaeTcH, rrpH'IeM MaKcHMa~bHoe 3Haqe~~
MP3 = 350 IJ,HKJIOB 1l:0CTllraeTCH rrpH BPIT-l = 0,0375 Yo II CITCMC-

max
= 0,0375 % (pHC. 5.7).

AHaJIH3 MaTeMaTH"leCKOll MOll:eJIH Il:JIH KOJIHqeCTBa IJ,HKJIOB ,L\O MOMeHT~
yCTaJIOCTHOro paspyrueHHH (n . 103) rrOKa3bjBaeT, '11'0 OHa rrpell:CTaBJIHeT c060ll
napa60JIOHIl: co CMellJ,eHHblM lJ,eHTpOM, rrpllqeM MaKCliMaJIbHOe 3Ha'IejlHe Il:OCTHraeTCll
npH BPIT·I = ° 03 II CITCMC = 0,0370 %. 113JIOlKeHHOe CBll,QeTeJIbCTByeT 0
ToM, '11'0 eCJIH B' KaqeCTBe BbIXO,L\HbIX3Ha'leHHll HCrrOJIb3yeTcH rrpOqHOCTb 6eToHa



B pa3JIHlJHOM B03paCTe, ero MOP030CTOiiKOCTb H KOJIHlJeCTBO UHKJIOB ,LW MOMeHTa \'
yCTaJIOCTHoro pa3PYllleHH5I, ~O npH OilTHM113aUHH ueJIeC006pa3HO peKOMeH,l\OBaTb!
MaKCHMaJIbHbllI BhIXO.l\ O.l\HOH BeJIHlJHHhI nprr npl1eMJIeMhIX 3Ha'leHHlIX .l\pyrHX; ,
TaK KaK OIITHMH3HpOBaTb O.l\HOBpeMeHHO Bce BhIXO.l\hI 3aTpY.l\HHTeJIhHO. MmKHO
peKOMeH.l\OBaTb CJIe.l\YI0ill;He KOJIHlJeCTBa 1l06aBoK OT MaCCbI ueMeHTa: BPn-1 == 0,03 %, CnCMC = 0,0375 %.

lfT06bI rrOJIyqHTb reOMeTpHlIeCKYIO HHTeprrpeTaumo rrOBepXHOCTH
OTKJIHKa BToporo rrOpH,n:Ka B 06JIaCTH orrTHMYMa, Heo6xo,n:HMO rrpo-,.
HSBeCTH KaHOfIHqeCKoe rrpeo6paSOBaHIIe ero ypaBHeHHH, KOTopoe

SaKJIIOqaeTcH B TOM, qTO HCXO,n:Hoe ypaBHeHHe y = b
o
+ 1: biXi

i
n+ r.biiXiXj + 1: biiX~ rrpeo6pasyeTcH K BH,n:yY - Y5 = 1: BiiX:, rA~

t</ i=1 ,
Y5 - SHaqeHHe BbIXO,n:HOHrrepeMeHHOH B UeHTpe rrOBepXHOCTH OTKJIH~
Ka; Xi - KaHOHHqeCKHe rrepeMeHHbIe; Bii - K03epqmUHeHTbI KaHOHH~
qeCKoro ypaBHeHHH. Depexo,n: K HOBOMy ypaBHeHHIO OCYI!l.eCTBJIHeTC"
nepeHOCOM HaqaJIa KOOp,n:HHaTB ueHTp rrOBepXHOCTH OTKJIHKa H rrOBO!
pOTOM oceH Ha orrpe,n:eJIeHHbIH yrOJI. DepeHOc HalIaJIa KOop,n:Ima'r
YCTpaHHeTo JIHHeHHbIe lIJIeHbI H CBo6o,n:HbIH qJIeH B ypaBHeHHH, a rro:
BOpOT oceH HCKJIIOqaeT BsaHMo,n:eHCTBHe epaKTopOB. 3TH rrpe06paso'
BaHH51 ueJIeC006paSHO rrpOHSBO,n:HTbC rrOMOI!l.bIO UH¢POBOH 3BM. I

feOMeTpHqeCKYIO HHTeprrpeTaUHIO ypaBHeHHH BTODoro rropH,n:K.'
c ,n:ByMH cj:JaKTopaMH BOSM02KHO rrpOHSBO,n:HTbno KpHTepHIO, KOTOPbU{
M02KHO rrOJIyqHTb B rrpouecce KaHOHHqeCKoro rrpe06paSOBaHH5I {)~'

= 4a
11

• a22 - ai2 (5.26), rJJ.eall' a22, al2 - K03cj:Jcj:JIlUHeHTbIypaBHe{
HH5I perpeccHH BToporo nOp5l,n:Ka C ,n:ByMH cj:JaKTopaMH.

B cJIyqae {) > 0 cj:JyHKUH5IorrHCbIBaeT 3JIJIHIITH'leCKHH rrapa60JIJIOII,n:,'
eCJIIl all > 0, TO IlMeeTCH MHHHMyM, eCJIIl all < 0 _ MaKcHMyM. {;

KorJJ.a {) < 0, rrpHBe,n:eHHbIn BbIille rrOJIIlHOM orrIlCbIBaeT rroBepxHocTb;
TIlrra «ce,n:JIo». fIPIl all = a22 - al2 ~c= 0 IlMeeT MeCTO rrJIOCKOCTh. ,}

1l0rrycTHM, He06xo,n:HMO HCCJIe,n:OBaTbrrOJIHHOM,orrIlCbIBalOI!l.m'i sa.;
B n

BHCHMOCTb rrpOqHOCTII 6eTOHa 01' if II u: ; Y = 172-127 Xl - 26x
2

+'~1'
+ 54x: + I9xlx2• B ,n:aHHOM CJIyqae rrOJIHHOM perpeCCHH orrHchIBaeT'~
rrOBepXHOCTb TI1rra «ce,n:JIo», TaK KaK 8 < 0.

1

OrrpeJJ.eJIIlM xapaKTepHyIO TOqKY ce,n:JIOBaHHH,B KOTOpor'i rro O,n:HOM
rrepeMeHHOH Ha6JIIO,n:aeTCH MaKcHMyM, rro ,n:pyroil- MI1HHMYlVl. llJI5I
EJTOro rrpo,n:Hcj:Jcj:JepeHIJ}IpyeMyKasaHHoe ypaBHeHHe rro rrepeMeHHbIM
X1 I1 X2:

oy . oy
OXl =-127+ I08xI + I9x2; OX2 =-26+ I9x

l
= O.

P 26ewaH 3TY cHcTeMy ypaBHeHHM, rrOJIyqaeM Xl = 19 = 1,37; x
2

=
21

== -19= -1,1.

TaKIlM 06pasoM; xapaKTepHa51 TOtIKa ce,n:JIOBHHhIHaxo,n:HTCHsa fIpe.
.n:eJIaMH BapbIlpoBaHHH ¢aKTopoB. lfT06bI YCTaHOBI1Tb ee nOJIOfKe.

Rile, He06xo,n:IlMO rrOCTaBHTb,n:orrOJIHHTeJIbHbIeOrrbITbI TaK, tITo6br ,n:aH-
HaH TOtIKa rronaJIa B rrpe,n:eJIbI BapbIlpOBaHH5I BJIIIHIOI!l.IlX cj:JaKTopOB.
B paCCMOTpeHHbIX rrpe,n:eJIax IlCCJIe,n:yeMaHrrOBepXHOCTb OTKJIIlKa npe,n:-
CTaBJIHeT c060n rrOBepXHOCTb, Ha KOTOpOH cj:JyHKUIlH Ij BospaCTaeT
c y6bIBaHIleM Xl Il X2.

BbIille 6bIJIH paCCMOTpeHbI OCHOBHbIeIl HaH60JIee rrpOCTbIe rrpmIUHrrbI
II MeTo,n:bIEJKCTpeMaJIbHoro rrJIaHHpOBaHIl5I 3KcrrepHMeHTa. B HaCTOHI!l.ee
BpeM5I 6bICTpO paSBIlBaeTC5I MaTeMaTHqeCKaH TeopIlH 3KcrrepmvleHTa,
qeMy crroco6cTByeT BOSM02KHOCTbillIlpOKoro HCrrOJIbSOBaHH5I3BM. )Ke-
JIaIOI!l.IlM IlSyqHTb MaTeMaTI1tIeCKYIO TeopIlIO I1 MeTo,n:bI 3KCTpeMaJIb-
Horo 3KcrrepIlMeHTa CJIe,n:yeT 06paTHTbCH K CrreUHaJIbHOH JIHTepaType.

AHAnH3 H OcDOPMnEH~E
HAY4HbiX HCCnEAoBAHH~

II
§ 1. AHanH3 TeopeTHKo-
~KcnepHMeHTanbHblx Hccne.qoBaHHH
H epopMynHpoBaHHe BblBOAOB
rot IJpe.q110meHHH

OCHOBOH COBMeCTHoro aHaJII1Sa TeOpeTHtIeCKHx H EJKCnepHMeHTaJIh-'"
[{bIX HCCJIe,n:OBaHHilHBJI5IeTC5IcorrOCTaBJIeHIle BbI,n:BHHyTOHpa60tIeH rH-
[WTeSbI C OrrbITHbIMIl ,n:aHHbIMH Ha6JIIO,n:eHI1iL

TeopenrtIeCKHe H 3KcrrepHMeHTaJIbHbIe ,n:aHHble CpaBHI1BaIOT MeTo-
I\OM corrOCTaBJIeHII5I COOTBeTcTByIOI!l.I1Xrpacj:JHKOB. KpHTepI1HMI1 corro-
CTaBJIeHHH MoryT 6bITb MHHHMaJIbHbIe, cpe,n:HHe H MaKCI1MaJIbHble 01'-

KJIOHeHIlH 3KcrrepIlMeHTaJIbHbIX pesyJIbTaTOB OT ,n:aHHbIX, yCTaHoB-
JreHHbIX paCqeTOM Ha OCHOBeTeOpeTHqeCKI1X saBHCHMOCTeil. BOSM02KHO
TaIC~e BbltIHCJIeHHe cpe,n:HeKBa,n:paTHtIeCKoro OTKJIOHeHHH H ,n:Hcrrep-
CHH.O,n:HaKOHaH60Jlee ,n:OCTOBepHbIMHCJIe,n:yeTCQI1Tan KpHTepHH a,n:eK-
llaTHOCTH COOTBeTCTBI1HTeOp-eTHtIeCKHXsaBHCHMOCTeil 3KcrrepHMeHTaJIb-
IIhIM.

B pesyJIbTaTe TeopeTHKO-3KcrrepHMeHTaJIbHOrO aHaJIH3a MorYT BOS-
HIIKHyTb TpIl CJIyQaH.

1. YCTaHOBJIeHO rrOJIHOeIlJIH ,n:OCTaTOtIHOxopowee COBrra}\('llll(' 1111
GotIeiI rIlrrOTeSbI, TeOpeTHtIeCKHX rrpe,n:rrOCbIJIOKC pe3YJlbT:ITilMIl OIII,1l11



DpH 3TOM ,ll.OrrOJIHHTeJIbHOrpyrrrrHpylOT rrOJIYlJeHHbIH MaTepHaJI
,ll.OBaHHHTaKHM 06paSOM, lJT06bI HSHerO BblTeKaJIH OCHOBHblerrOJIOlKeHH;
paspa60TaHHOH paHee pa60lJell rHrrOTeSbI, B pesyJIbTaTe lJero rrOCJIe,zi,
H5I5I rrpeBpaII.I.aeTC5I B ,ll.OKasaHHoe TeOpeTHlJeCKOe rrOJIOlKeHIIe, B Teo,.
pHIO.

2. 3KcrrepHMeHTaJIbHbIe' ,ll.aHHble JIHlllb lJaCTHlJHO rro,ll.TBeplK,ll.aIq]
rrOJIOlKeHHe pa60lJeH rHrrOTeSbl H B TOH HJIH HHOH ee lJaCTH rrpoTHBope
lJaT eiL B 3TOM cJIylJe pa60lJyro rHrroTesy HSMeH5IIOTH rrepepa6aTbIB~i'
lOT TaK, lJT06bI OHa HaH60JIee rrOJIHocoOTBeTCTBOBaJIapesyJIbTaTaM 9K'
nepUMeHTa. 4aII.I.c Bcero npOHSBOJl,5ITJl,onOJIHHTeJIbHbIe KoppeKTUP9
BOlJHbIe 9KcnepHMeHTbI C lLeJIbrO rrO,ll.TBepJl,HTbHSMeHeHHHpa60lJeH rHno
TeSbI, nOCJIe lJero OHa TaKlli:e rrpeBpaII.I.aeTCH B TeopllIo.;

3. Pa60lJaH rHnOTesa He rrOJl,TBeplKJI,aeTCH9KcrrepHMeHTOM. Tor~
ee KpHTHlJeCKH aHaJIH3HpYlOT H rrOJIHOCTblO nepeCMaTpI1B3IOT. 3aTe
npOBO,ll.HT HOBble 9KcnepHMeHTaJIbHbIe HCCJIeJl,OBaHH5IC YlJeTOMHOBg
pa60lJeH rHnOTe3bI. OTpHU3TeJIbHbIe pesyJIbTaTbl HaylJHOH pa60Tbl, K~,
npaBHJIO, He 5IB,IT5IIOTCH6pOCOBbIMH, OHH BO MHorHX CJIYlJa5IX nOMora <
BbIpa60TaTb rrpaBHJIbHble npe,ll.CTaBJIeHHH 06 06'beKTaX, 5IBJIeHHHX
rrpoueccax.

'OocJIe BbIflOJIlIeHHOro aI-IaJIl1sa npHHHMClIOTOKOHlJaTeJIblme pellleHll
KOTopoe ¢OpMyJIHpyIOT KaK SaKJlIOlJeHHe, BbIBOJl,bIHJIH npeJl,JImKeflH
9Ta lJaCTb pa60Tbr TpeoyeT BbICOKOHKBaJIIH:!)HKaIUlll, nOCKOJIbKY Heo;'
XOj\HMO KpaTKO, LJeTKO, I-IaylIHo Bbl,ll.eJIHTbTO HOBoe H CYII.I.eCTBeHHct
lJTO 5lBJI5IeTCHPC3YJIbTaTOM I1CCJleJl,OBaHI1H,J\aTb eMy HClJepnbIEalOII.I.Y,
ouermy H onpCJLeJIHTb rryTH ,ll.aJIbHeHUlHX I1CCJIe,ll.OBaIlHH.06bIlJHO,
O,ll.Hoil TCMe He peKOMcH,ll.yCTC5ICOCTaBJIHTbMHoro BblBO,ll.OB(He 60JI;
5-10). ECJII1 :tKe rrOMHMOOCHOBHbIXBbIBO)J:OB,OTBelJmOII.I.HXnOCTaBJIe,
HO!"fueJIH HCCJIejLOBaHHH,MOlKHO C,ll.eJIaTbeII.I.eH ,ll.pyrHe, TO HX ¢OPM:
JIHpyIOT OT,ll.eJIbHO,lJT06bl lIe saTeMHHTb KOHKpeTH<:lrOOTBeTa Ha OCH"
I-IyIO Sa)LalfY TCMhI.

Bce BbIEO,ll.bI ILeJICco06paSHO paS,ll.CJIHTb Ha ,ll.BCrpynnbl: HaylJfl .
H npOHSBOJ\CTBeHHble. B HaYlJHbIX BbIBO,ll.axHco6xo,ll.HMO rrOKasaTb, K,
KOt'I BKJIa,ll. BHeCCHB HayKy B pcsyJIbTaTC BblHOJIHeHHbIX HCCJIe,ll.OBaH;
(HOBble npe,ll.JIOiKCHl15I,npHHUHrrHaJIbHOC paSJII1LJHCCYII.I.eCTBylOII.I.HX,0)
pOBCplKCHHC HCKOTOpbIX HSBeCTHbIX rrOJIOlKeHHr"fH .I\p.). B SaKJIlOlJeH~
HylKHO paspa60TaTb nJIaH BHe,ll.pCJ-lH51SaKOHLJeHHblX Hl1P B rrpOM:
BO,ll.CTBOH paCClJHTaTb Q)KH,ll.aeMbIH9KOHOMHlJeCKHH9¢¢eKT. OpH B.
nOJIHeHHH HaYlJHO-HCCJIe,ll.OBaTeJIbCKol'JpaOOTbI sa60THTCH 0 SaII.I.H1'
rocy,ll.apCTBCHHoro npHopHTeTa (nepBeHCTBa B pellleHlI!1 onpe.I\eJIeHHO
HaylJImH HJIH TeXHHLJeCKOrrsaJ\aLJH) Ha Hs06peTeHHe HJIH OTKpblTHe'

§ 2. Cocrae.neHHe OTllleTOB
o HaY~Ho-~C(neAOBaTenbcKo~
Bce MaTepHaJIbl, nOJIYlJeHHble B rrpouecce HCCJIe

.I\OBaHHH, paspa6aTbIBalOT, CHCTeMaTH3HpYlOT H O¢OPMJIHIOT B BH)];
HaylUIoro OTlJeTa. K HeMy npeJl,'bHBJIHIOTi'aKHe OCHOBEbleTpe60BaHH~,
lJeTKOCTb ITOCTpOeHH5IH JIOrHqeCKaH nOCJIe.I\OBaTe,7JbHOCTbHSJIO:tKeHH

MaTepHaJIa, KpaTKOCTb H TOqHOCTb ¢OpMyJIHpOBOK, KOHKpeTHOCTb H3-
JIOlKeHHH pe3YJIbTaTOB pa60TbI, y6e,ll.HTeJIbHOCTb apryMeHTaUHI1 If .I\O-

Ka3aTeJIbHOCTb BbIBO.I\OBH peKoMeH,ll.aUHll.
OpH COCTaBJIeHHH HaYlJHbIX OTlleTOB CJIe,ll.yeT PYKOBO,ll.CTBOBaTbCH

Tpe60BaHHHMH fOCT 19600-74. HayqHblll OTlJeTCO,ll.eplKHTTHTYJIbHbIH
JIHCT, crrHCOK HCnOJIHIfTeJIeH, pe¢epaT, COJJ:eplKaHHe (orJIaBJIellHe),
OCHOBHylOlJaCTb OTqeTa, crrHCOK JIHTepaTypbI H npl1JlOlKeHHH. B Reoo-
XO,ll.HMbIXCJIylJaHX B OTLJeTBKJIlOlJalOTnepelJeHb COKpaII.I.eHHH,CHMBOJIOB,
CneUHaJIbHbIX TepMHHOB H HX orrpe.I\eJIeHHH. OCHOBHa5I lJaCTb oneTa
13KJIIOLJaeT:BBe.I\eHHe;' pa3.I\eJIbI (rJIaBbI), OTpalKalOll~He MeTO,ll.HKy, CO-
il.eplKaHHe H pe3Y JIbTaTbl BblIIOJIHellHor"I pa60TbI; SaKJIIOLJeHHe(BbIEO,ll.bl
Ii npe.I\JIOlKeHH51).

BBe,ll.eHHe KpaTKo xapaKTepHsyeT cOBpeMeHHoe COCTOHHHeIfCCJIe-
AyeMoro Borrpoca, a TaKlKe ueJIb, HOBHSHy H aKTyaJIbHOCTb HCCJIe.I\OBa-
HH5l, .He06xo,ll.HMOCTb ero npoBe.I\eHHH. B pas,ll.eJIax (rJIaBax) H3JIaraIOT
rro,ll.p06HO H nOCJIe,ll.OBaTeJIbHOCO.I\eplKaHHe BblIIOJIHeHHOH HaylJHO-HC-
CJIe.I\OBaTeJIbCKOH pa60ThI, orrHCblBalOT pesYJIbTaTbI HCCJIe,ll.OBaHHH,
B TOM lJHCJIe H OTpHuaTeJIbHble. 3Ta lJaCTb OTlJeTa CO,ll.ep)KHT:KpaTKoe
HSJIO:tKeHHeBcex npe,ll.bl,ll.YII.I.HXpa60T paSHbIX aBTopOB no BorrpocaM
HCCJIeJ\OBaHHH,HX aHaJIHS H KPHTHKY; TeOpeTHlJeCKOe HCCJIeJJ:OBaHHe,
paspa60TKy pa60LJeil rHnOTe3bI, 060CHOBaHHe MeTO,ll.OJIOrHH, MeTOJl,HKy
9KcnepHMeHTaJIbHblX HCCJIe.I\OBaHHH, I1SJIO:tKeHHe3KcrrepHMeHTaJIbHbIX
pe3yJIbTaTOB, HX TOLJHOCTbH aHaJIH3, conOCTaBJIeHHe TeOpen:llJeCKHX
H 3KcnepHMeHTaJIbHblX ,ll.aHHbIX. 3TH pa3,ll.CJIbl 3aBepwalOTcH TpaKTOB-
Koil rrOJIyqeHHblX pesyJIbTaTOB H orrHcaHHeM HX BOSMO:tKHOrOrrpHMeHe-
HHH.

3aKJIlOlJeHHe (BbIEO.I\bl H rrpe.I\JIOlKeHHH) CO.I\eplKHT oueHKy pesyJIb-
TaTOB pa60TbI. B 9TOM pas,ll.eJIe HaMeLJalOTnyTH H ueJIH .I\aJIbHel'Jweil pa-
60Tbl HJIH MOTHBHpylOT HeueJIecoo6paSHOCTb ee np0,ll.OJIlKeHH5I.B SaKJIIO-
LJeHHH npe.I\CTaBJIHIOT TexHHKO-3KOHOMHqecKyIo 9¢¢eKTHBHOCTb BblIIOJI-
HeHHoro HCCJIeJl,OBaHHH.ECJIH "noro CJI,eJIaTbHeJIbSH, TO OTMeqalOT Ha-
P0,ll.HOX0351HCTB~HHYIO,HaylJHylO ueHHOCTb pe3YJIbTaTOB pa60TbI. B 01'-
LJeTaX ITO TeXHHlJeCKHM HayKaM OTMel.JaeTCHTaK:tKe ueJIeC006pa3HOCTb
npOBe,ll.eHHHOrrbITHO-KOHCTpy'KTopCKOil pa60TbI HJIH 3KcrrepHMeHTaJIb-
Horo npoeKTHpOBilHH51.

B npHJIO:tKeHHe BK,7JlOqaIOTBcnOMOraTeJlbHbIH MaTepIfaJI: npOMe)Ky-
TOlJHble MaTeMaTHqeCKHe BbIKJIa,ll.KHH paClJeTbl; Ta6JIHUbl BcnOMOraTCJIb-
HbIX lLH¢POBbIX .I\aHHbIX; npOTOKOJIbl H aKTbl HCITbITaHHH; orrHcaHHe
annapaTypbI H npH60pOB, HCnOJIb30BaHHblX B HCCJIe,ll.OBaHHH;HHCTpyK-
UHH H MeTO.I\I1KH,paspa60TaHHbIe B pesyJIbTaTe HCCJIe.I\OBaHHH; HJIJIIO-
CTpaUHH BcrrOMOraTeJIbHOrO MaTepHaJIa H ,ll.p. .

OTlJeT npe,ll.CTaBJIHIOTB BHJI,eTOMa (HeCKOJIbKHX TOMOB), OTrreLJaTaH-
Horo Ha MalllHHKe lJepes 1l0JITOpa HJIH ,ll.Ba MelKCTpOlJHblX HHTepBaJIa.
TeKCT OTlJeTa paS,ll.eJIHIOT Ha rJIaBbI, naparpa¢bl, nYHKTbI. l1x 3aro-
JIOBKH, HOMepa rrepelJHCJIHIOTB OrJIaBJIeHHH C YKa3aHHeM HOMepa CTpa-
HHU, Ha KOTOpbIX OEH rrOMeII.I.eHbI.l1JIJIIOCTpaUHH (¢OTorpa¢HH, CXE'.\lbI,
LJepTelKH) HMeHylOT pHcyHKaMH, HyMepylOT (HanpHMep, pHe. 1.2-
nepBaH rJIaBa, BTOpoil pHCyHOK), corrpoBolK,ll.alOT rro)J,pHCYllOll Iloii
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fD,L\nHCblO. Il,H<ppOBOlI MaTeprraJI peKOMeH,L\yeTc5IrrOMelll,aTb
KOTOpble HMelOT 3arOJIOBKH H HyMepyIQTC51(aHaJIOrnqHO
pHCyHKOB). ,

<POpMyJIbI BTIHCbIBalOTaKKypaTHo, qepHOlI TyillblO HJIH qepHHJIaMHj
HX HyMepylQT, 3HaqeHHe rrpHH5ITbIX CHMBOJIOBH Ko3¢¢HUHeHTOB npHS
BO,L\5lTrrO,L\¢OpMyJIOlI. '

B CrrHCKe JIHTepaTypbI paCTIOJIaralOT B TIOp5l,L\KeTI05lBJIeHH5I CCbIJICl
B TeKCTe OTqeTa HCrrOJIb30BaHH~e HCTOqHHKH (KHHrH, CTaTbH, OTQeTb
o HayqHO-HCCJIe,L\OBaTeJIbCKOH-,pa60Te, CTaH,L\apTbI, H306peTeHlU:I). _

CneUHaJIbHOH ¢apMOlI HayqHoro OyqeTa 51BJI5IeTC5I,L\HCCepT3UHd
KOTOp3H CO,L\eplKHTCBe,L\eHHH0 CaMOCTOHTeJIbHOBbITIOJIHeJ-IHOH3BTOpO,
HayQHOH pa60Te. Ee rrpe,L\CT3BJI5HOTHa COHCKaHHeyqeHOr':'rCTeTIer!H KarJ
,L(H,L\3T3HJIH ,L\OKTOpaHayK H 33ll1,HllI,alOTTIy6mlqli:O Ha 3aCe,L\aHHH COIl;
Ta, HMelOllI,erO TIp3BO TIpHHHMan K 3alll,HTe ,L\HCCepTaUHHrro ,L\3rIH8.
cneu,HaJIbHOCTH. !-LHccepTaIIH5! ,L\OJI:»ma CO,L\eplKaTb HOBbIe H3yqHlJ!,
JJ:'lHHble, rrOJIyqeHHble COBpeMeI-IHbIMH HayqHbIMH MeTO,L\aMHH HMelOllI,~
teopeTHqeCKOe H TIp3KTHqeCKOe 3HaqeHlIe. _,.

O,L\HOIIH3 H3qaJIbHbIX ¢OPM COCT3BJIeHH51HayqHbIX OTqeTOBH Hay;
HOi1 pa60TbI B ueJIOM HBJIHIQTCfIpeepep3TbI, C rrOMOlll,blD KOTOpbIX MOJi~
,L\OH HCCJle,L\OB3TeJIb(CTY,L\eHT, acrrHpaHT, MJIa,L\IllHH HayqHbIl1 COTpy,'.

)
,

HHK yqHTCH caMOCTOHTeJIbHO aHaJIH3HpOBaTb HayqHble ¢aKTbI, C:
CTeMaTH3HpOBaTb, KJIaCCH¢HUHpOBaTb H 0606ll1,aTb HX, Bb1CKa3bIBa~
KpHTHqeCKHe 3aMeqaHH5I rro cylll,eCTBy HayqHbIX rry6JIHKaUHlI.,:

DpH COCTaBJIeHHHpe¢epaTa 06blqHO TIpH,L\eplKHBaIQTC51TaKoro rr,n!<
Ha: BBe,L\eHHe,B KOTOpOM xapaKTepH3ylOT TeOpeTHqeCKOe H rrpaKTHB;;
CKoe 3HaqeHHe TeMhI; OCHOBHaHqaCTb pe¢epaTa, r,L\e H3JIaralOT Cylll,HOC
peepepHpyeMbIx ,L\aHHbIX H KpHTHqeCKHX 3aMeqaHHH Ha HHX; 3aKJIlO,!\
HHe; B HeM ,L\alOTC51oueHKa H BbIBO,L\bIaBTopa pe¢epaTa 0 rrpOaHaJIHl
pOBaHHOH IIH¢opMaUHH. CO,L\eplKaHHe HayqHbIX OTqeTOB peueH3Hpy'
H ,L\OKJIa,L\bIBalOTB HayqHbIX KOJIJIeKTHBax. HayqHbIH pa60THHK ,L\OJIJK',
BCer,L\aCTpeMHTbC5IK aBTOpHTeTHOHKpHTHKe CBOHX pa60T, qTO 06ecII:,
qHBaeT HX B~COKoe KaqeCTBO.

PeueH3H5I (OT3bIB 0 HayqHOH pa60Te) - 3TO pa60Ta, B KOTOP~
KpHTllqeCKH oueHHBalQT OCHOBHblerrOJIOlKeHH5I H pe3YJIbTaTbI peueH3":
pyeMoro HayqHOrO HCCJIe,L\OBaHHH. Oc060e BHHMaHHe 06palll,alOT
3KTY3JIbHOCTbero TeOpeTHqeCKHX rrOJIOlKeHHH, ueJIeC006pa3HOCTb H op
rHHaJIbHOCTb rrpHH5ITbIX MeTO,L\OBHCCJIe,L\OB3HH5I,HOBH3HY H ,L\OCTOBe
HOCTb rrOJIyqeHHbIX pe3YJIbT3TOB, HX TIp3KTHqeCKYlO TIOJIe3HOCTb. Dp'
COCTaBJIeHHHpeUeH3HH 06blqHO rrpHJJ:eplKHBaIQTCH T3KOH rrOCJIe,L\OB'
TeJIbHOCTH: 060CHOBaHHe He06xo,n:HMOCTH (aKTyaJIbHOCTb) TeMbI HCCJIe
,L\OBaHH5I;oueHK3 II,L\eHHoro II HayqHOrO CO,L\eplKaHH5I(OCHOBH351qaCT
peu,eH3HII), 513bIKa, CTIIJIH; rrOCJIe,n:OBaTeJIbHOCTbH3JIOlKeHII5I pe3YJIbTa
TOB HCCJIe,n:OB3HII5I;oueHK3 IIJIJIlOCTpaTHBHoro MaTepHaJIa, 06beMa IiG
CJIe,L\OBaHIIHII pyKOTIHCH H3JIOlKeHH5I(peKOMeH,L\aLIHH0 COKp3ll1,eHHHHJI
,lJ;onOJIHeHHH); 06ll1,He BbIBO,lJ;bI; IITorOBaH oueHK3 HCCJIe,L\OBaHH5I.

KpHTHKa peueH3eHTa ,L\OJIlKHa 6bITb npHHUHTIHaJIbHofr, Hay qH;
060CHOBaHHOH, B3bICKaTeJIbHOH, HO BMeCTeC TeM H qyTKOH, ,L\06pOJK
JIaTeJIbH01"1, cnoc06CTBylOllI,eH y JIyqIIIeHHlO HCCJIe,n:OBaHHH.'

!-LoKJIa,L\ HJIH C006ll1,eHIle CO,L\eplKaT KpaTIWe II3JIOlKeHIIe OCHOBHbIX
HayqHblX rrOJIOlKer!HH 3BTopa, HX np3KTHqeCKOe 3H3qeHIIe, BbIBO,n:bI.H
TIpe,L\JIOlKeHlIH. !-LJIH HayqHOrO ,lIOKJIa,n:a IIJIII C006ll1,eHII5I OTBO,L\51Tor-
paHIIqeHHOe BpeMH (10-20 MIIH), TI03TOMY OCHOBHble nOJIOlKeHII51, IIX
apryMeHTaUII5I ,L\OJIlKHbI6bITb Kp3TKIIMII II qeTKIIMII. He06xo,n:IIMO BbI,L\e-
.'T5ITbOCHOBHylOII,L\elO,n:OKJIa,L\a,He HylKHO ,lIeT3mI3IIpOBaTb oT,n:e.h:bItble
ero TIOJIOlKeHIUI. !-LoKJIa,lI (C006ll1,eIIlIe) I-Ie peKOMeH,lJ;yeTcH tllITaTb
TIepe,lI aY,L\HTopIIeH, ero IICTIOJIb3YlOTTOJIbKO ,n:JIHCTIpaBOK, qTeHIIH UII-
TaT. 3MOUIIOHaJIbHOCTb, y6elK,n:eHHOCTb,n:OKJIa,L\qIIKa, ero YMeHIIe rro-
JIeMII3IIpOBaTb 06eCrreqIIBalOT KOHTaKT C ay,lIIITOpIIeH, BHIIMaHIIe CJIy-
I113TeJIeH. rJI3BHbIM B H3yqHOM ,lIOKJI3,n:e51BJIHeTC5ICO,lIeplK3HIIe II Hayq-
HaH apryMeHTaUII5I. _

Bblp33lITeJIbHOCTb H ,L\OXO,lIqIIBOCTbpeqII rrpII II3JIOlKeHHII ,L\OKJIa,n:a
B 60JIbillOH Mepe 3allltCHT OT TeMTIa, rpOMKOCTII II IIHTOHaUHII. CnoKoti-
H3H, H(nOpOTIJIIIBa~ Ma1:Iep3 1I3JIOlKeHII5I 8Cer,lIa IIMrroHIIpyeT CJIyill a-
TeJIHM. !-LoKJIa,n:qIIKY He06xo,lIIIMO CJIe,n:HTb3a TIp3BIIJ!bHOCTblO JIIITepa-
TypHoro rrpOII3HOIlleHlIH, yrroTpe6JIHTb CJIOBa B COOTBeTCTBHII C IIX
CMbICJIOM.OTBeqan Ha BOTIpOCbICJIe,lIyeT Kp3TKO, no cylll,eCTBy, npOHB-
JIHTbCKPOMHOCTb B oueHKe CBOIIX l'iayqHbIX pe3yJIbTaTOB, BbI,L\eplKaH-
HOCTb II T3KTIIqHOCTb AalKe B CJIyqae pe3KIIX BblcTynJIeHIIH onrrOHeH-
TOB. CaMOKpIITIItlHOCTb II YB3lKIITeJIbHOe OTHOIIIeHHe K ,L\eJIOBOHTOBa-
pIIllI,eCKOH KpII'tIIKe - BalKHoe YCJIOBIIe yCTpaHeHIIH He,L\OCTaTKOB
B HCCJIe,n:OBaHIIII.

B pH,lIe CJIyqaeB TIO,n:OKJI3,n:yCOCTaBJIHlOTTe3IICbI, B KOTOpbIX KpaTKo
(1-2 cTpaHIIUbI) H3JIaralOT rJIaBHylO ll,L\ero, OCHoBy ,n:OKJIa,lIaII Heoo·
XO,L\IIMYlOapryMeHTaUIIlO. HayqHbIH pa,60THIIK ,n:OJIlKeHyMeTb BbICTy-
rraTb C KpaTKIIM II qeTKIIM ,L\OKJIa,n:OM,BeCTII 1:IayqHylO ,L\HCKyCCIIlO,y6e-
,L\IITeJIbHO 3pryMeHTIIpoBaTb CBOH HayqHhle nOJIOlKeHIIH. 3TO YMeHlle
BbIpa6aTbIBaeTcH cIIcTeMaTHqeCKOH HaCTOHqIIBOH pa60ToH Ha,lI pe¢e-
paTaMII, ,L\OKJIa,n:aMIIII BbIcTynJIeH1l5lllA:II TIepe,n: HayqHbIMII KOJIJI~KTH-
BaMII.

§ 3. nOArOTOI:II4:a Hay'lHblx
M8repH8nOB K ony6nHKoBaHH~
B ne"l8TH

I(B.K rrpaBIIJIO, rry6JIIIKYlOT paooTbI, CO,lIeplKa-
IIIfIe HOBbIe HayqHhle peSYJIbTaThI II KOHkpeTHble rrpe,n:JIOlf(eH1l5l, IIMelO-
IIIIIe Ba:lKHOe TeOpeTIIqeCKOe II TIpaKTIIqeCKOe 3HaqeHIIe. ~TO II3,n:B.HIIH,
1\0TOpble CO,lIeplKaT TeOpeTIIqecKyro paspa60TKY rrp06JIeM IIJIII Hay'moe
HCCJIe,lIOBaHIIe Bonpoca, IIJIII pe3YJIbTaThI IICCJIe,n:OBaHIIHB 06JIaCTH
HayKII. K HayqHbIM neqaTHbIM pa60TaM OTHOCHTCHMOHorpaqlHII, (Spo-
flllOpbI" CTaTbII, K yqe6H~M IIS,L\aHIIHM- yqe6HIIKII H yqe6HbIe noco-
6IIH.

MOfWcpa¢UJl - HayqHOe rrpOII8Be,n:eHIIe, B KOTOpOM H9JIO)l(eH HTor
BceCTopOHHero IICCJIe,lIOBaHHHorrpe,n:eJIeHHotl: TeMbI IIJIII npot'5JIeMhI, BhI-
nOJIHeHHOro O,n:HHMHJIII HeCKOJIhKIIMII aBTopaMII.



B Cmambe 1I3JIaralOTCH pe3YJIbTaTbI, rrOJIyrreHHble rro KOHKpeTHOM~
Borrpocy, lIMelOlllgMy orrpe,ll,eJIeHHOeHayrrHoe 1I rrpaKTl1rreCKOe3HaIJeHl1e:
CTaTblO rry6JIlIKylOT B HayIJHbIX )KypHaJIaX I1JII1 C60pHI1Kax. Ee 06be1i,'
He ,lI,OmKeHrrpeBbIllIaTb 10-12 MallilIHOrrl1CHbIX CTP3HIlI~, rpa<j:mrrecKlIif,
lIJIlI ApyroH I1JIJIIOCTpaTI1BHbIHMaTepHaJI ,lI,orrycKaeTcH B MHHHMaJIb-,!
HOM KOJIHrreCTBe,T. e. He 60JIee 2-3 pHCyHKOB.

Ytie6HUK - yrre6Hoe l13,l1,atII1e,KOTopoe cO,ll,ep)Kl1T Cl1CTeMaTH311poi'
BaRl-roe l13JIO)KeHl1eorrpejl,eJIeHHOH yQe6HOHJJ:HCU)lIIJIHHbIB COOTBeTCTBH,
C yQe6HOH rrporpaMMoH 11yTBep}KAeHO oepHQl1aJIbHOHl1HCTaHQl1eI1B K<,I:
IIeCTBe yrreoHHK3.

Y'te6floe noco6ue - yrreoHoe l13,l1,aHHe,rraCTHIJHO3aMeHHIOIlI,ee HJI,'
.lI:OIl'OJIH5110Ill,eeyrreoHHK H yTBep)Kn:eHHoe oepl1QHaJIbHOH l1HCTaHQH~,
B KaIJeC'rBe YQeOHOrO rrOC06l1H.(

nOjJ.roToBKY MaTepHaJIOB HCCJIe,ll,OBaHHHK rrerraTH HeoOxo,ll,l1MOrrpq
BO,ll,lITb B TaKoH rrOCJIe,ll,OBaTeJIbHOCTH.COCTaBJIHIOT rrJIaH-rrpocrreK..'
1I clIcTeMaT1I3l1pYIOT MaTepHaJI rrCCJIe,ll,OBaHlIH,rrpl1 3TOM cTporo rrp~
Aep)KI1BaIOTCH rrOJIO)KeHl1H 0 TOM, rrTO BTopOCTerreHHble CBe,ll,eHHHHJI,
y)Ke orrYOJIl1KOBaHHble p3Hee He CJIe,ll,yeT rrOMeIll,aTb B rrO,ll,rOTaBJIHB
eMoe l13,l1,aHl1e.3aTeM pacrrOJIaralOT rrO,ll,OOpaHHbIHMaTepl1aJI rro rJI,
BaM 11rraparpaepaM. 113JIaralOT MaTepl1aJI B HayrrHoM CTl1JIe, AJIH KOT'>
poro xapaKTepHbI 51CHOCTb l13JIO)KeHl1H, TorrHOCTb CJIOBoyrroTpeOJI;,
Hl1H, JIaKOHI13M, CTporoe COOJIIO,lI,elmeHayIJHOH TepMl1HOJIOrl1l1, rr03B;
JI5IlOmeH B B03MO)KHOKpaTKOH H 3KOHOMHOHepopMe,lI,aBaTbIJeTKl1eorrp~
:zt.eJIeHl151l1 xapaKTepl1CTI1KH HayrrHblx epaKTOB, rrOHHTI1H, rrpOQeccq
1I 51BJIeIU:IH.nOCJIeJJ;OBaTeJIbHOe l13JIO}KeHl1e rrpl1HHTOH TeOpeTl1IJeCKQ
rr03HQl1l1, JIOrl1rrHOCTb, rJIyooKaH B3al1MOCBH3b TeOpeTI1IIeCKl1X rrOJI,:'
lKeHI1H, Bblpa3I:ITeJIbHOCTbperrl1- xapaKTepHble IJepTbI HayrrHoro CTI1JI

Bce QI1TaTbi rrpI1BO,ll,51Trro rrepBOl1CTOIJHI1KaMC YKa3aHl1eM rrO,ll,JIH
HbIX aBTopOB IIl1TaT l1 I1CTOIJHl1KOB.IJ,I1TaTbI KJIaCCHKOB MapKCI13M~
JIeHl1HH3Ma,llOJI)KHbI6bITb rrpOBepeHbI rro rrOCJIe,ll,HeMyH3,llaHI1IOHX Tpy!
jl,OB; He ,lI,orrycKaeTcH QHTl1pOBaHl1eTpy,llOB K. MapKca, cI>. 3HreJIbC
B. Yl. J1eHI1Ha rro rry6JIl1K3QHHM ,llpyrl1X aBTopOB. "

MaTepl1aJIbI rreIJaTalOT Ha rrl111IymeH MallIl1HKe C KpyrrHbIM l1 rreTK;'
orrKOMJII1Tep, rrepe3 IJepHylO JleI-ITy. nOJI5I Ha CTpamlQe ,llOJI)KHbl ObIT
CJIeBa H Clm3Y - 25 MM, cBepxy -'-- 20 MM, crrpaBa - 10 MM. nl111I~
TeKCT Ha O,llHOH CTopOHe JIHCTa 'oyMarH epopMaTa A4 (210 x 297 MJ14
rrepe3 ,lI,Ba l1HTepBaJIa, IJTO06eCrrerrI:IBaeT B03N10)KHOCTbrrocJIe,llYI01ller,
pe,ll,aKTHpOBaHH5I H ,lI,orrOJIlleI-III5J. "

nOCJIe Toro, KaK pyKorrHcb COCTaBJIeHa,YTOIJH5IIOTee CO,llep)KaHHej:
O,ll,I-IOBpeMeHHOOCYIll,eCTBJI5IHTIlI,aTeJIbHOe pe,llaKTl1pOBaHl1e. Ha 31'0
3Tarre COKpaIll,alOT BTopOCTerreHHbIHl1JIH,lI,06aBJI5IIOTHe06xo,lll1MbIH MaTe'7
PH<,I.lj:,orrpe,lleJI5lIOT MeCTOB pyKorrHCl1 Ta6JIHQ H pl1CyHKOB. npH JI l1Tepa..,,
'fypI-IOM pe,llaKTl1pOBaI-Il1H pa60TalOT Ha,ll, YJIYIJllIeHl1eM I-IayIJHOrO CTl1JIH
rrp0l13Be,lleHI:I5I, rrepepa6aTbIBalOT OT,lleJIbHble IJaCTI1, epOPMYJII1P9BK~"
eppa3 B QeJI5IX ,lI,OCTl1)KeHI:I5IIJeTKOrO l13JIO}KeHH5I,rrpOBep5llOT opeporpa~;
epl1l0 I:I rryI-IKTyaQHIO, yCTpaH5IIOT apxaH3MbI, perreBble llITaMrrbI. 1136e:: ,
ralOT IJaCTOrO rrOBTOpeHI151O,ll,HI:IXII Tex }Ke CJIOB, 3aMeH5I5I I:IX CllH01
HI:IMa:VIll.

OcymeCTBJIH5I'TeXHllIJeCKOe pe,llaKTHpOBaHl1e, orrpe,lleJI5IIOT B pylw-
rrI:lCll a6SaQbI, YKaSbmalOT, KaKHe CJIOBa II rrpe,ll,JIO}KeHI:I5IHeOOXO,llI:lMO
BbI,lI,eJIHTbcrreQl1aJIbHbIMllIpWpTOM, rrpOBepHIOTrrp aBl1JIbHOCTbHamlCaHlIH
TepMlIHOB, Cl1MBOJIOB,'SHaKOB, lllllepPOB, oc06eHHO B MaTeMaTl1rreCKI1X,
XlIMl1rreCKHX l1 ,llpymx <j:JopMyJIax. O,ll,HOBpeMeHHOC 3TlIM orrpe,lleJIHIOT
pa3MepbI I1JIJIIOCTpaQI1H l1 Ta6JIl1Q, rrpaBllJIbHOCTb lIX oepopMJIeHlIH.
nOCJIe :noro Ha MallIlIHKe OKOHIJaTeJIbHOrreperreIJaTbIBalOT pYKOnl1Cb.
B MaIlll1HOrrI1CHOMTeKCTe OTMeIJalOTHa rrOJIHX MeCTO pacrrOJIO}KeHHH
pI:lCyHKOB 1I Ta6JIl1Il.. YCJIOBHbleSHaKlI, SaMeIJeHHble OrreIJaTKlI, <j:JOpMy-
JIbI, <j:JaMI1JIlIll lIHOCTpaHHbIX aBTopOB, KOTopble HeJIb351 rreIJaTaTb Ha
MallIlIHKe, aKKypaTHo l1 pa300prrI:lBO BrrllCbIBalOT 01' pyKlI rrepHbIMlI IJep-

IHI1JIaMll lIJIl1 TylliblO. )/
npl1 Brrl1CblBaHlIlI <j:JOpMyJIHeo6xo,lll1MO HCHO yKa3aTb, KaKlIe- IIS

Cl1MBOJIOB6y,ll,yT Ha6paHbI nporrllCHbIMlI 6yKBaMII, KaKl1e CTPOIJHbIMI1.
3TO OTHOClITCHK 6yKBaM O,llHHaKOBoro HaIJepTaHlI5I (S, s, P, pH T. ,ll.).
I1x rrOMeq'alOT oc060: rrpOITHCHble- ,lI,ByMH IJepTO~IKaMlI CHl1SY, CTPOq·
HbIe - ,llByMH IJepTOlfKaMl1 cBepxy. CrreQlIaJIbHbIMH SHaKaMl1 BbI,lleJI5IIOT
rrOKaSaTeJIlI CTerreHlI, I1H,lleKCbI; 6YKBbI rpeIJeCKOrO aJi<j:JaBHTaOOBO,llHT
KpaCHblMl1 qepHHJIaMlI. Bce CI:IMBOJIbIB ¢opMYJIaX rrOHCH5IIOTTeKcToM,
paCrrOJIQ}KeHHbIM Herrocpe,ll,CTBeHHo rro,ll, epOpMyJIOH. He ,llonycKaeTc5I
0603HarreHHe paSHbIX BeJIl1rrllH O,llHHaKOBbIMH6yKBaMl1.

I1JIJIIOCTpaQlIlI n:OJI}KHbI6bITb HCHbIMl1,IJeTKlIMlI. 4epTe)Kl1 (pI:ICyHKlI)
BbIIIOJIHHIOTqepHOH TyllI:blO Ha 6eJI0I1 6yMare I:IJIlI KaJIbKe. OHH .n:g.ry-
)KHbI yjl,oBJIeTBOpHTb Tpe6oBaHI:IHM rocyjl,apCTBeHHblX CT3H,lI,ap'toB
(faCT 2.401-68, faCT 2.418-68). cI>oTorpa<j:Jl1l11I CBeTOKorrllll rOTO-
BHT ,lI,OCT3TOIJHOKOHTpacTHbIMlI, rrT06bI o6eCrreIJI:ITb KaqeCTBeHHoe 1I3-
rOTOBJIeHl1eTl1rrOrpaepCKllX KJII1Ille. nO,llrrHCl1 ,llOJI}KHbI IJETKO'-mTaTbC5i
rrpl1 3a,llaHHOM YMeHbllIeHIII:I. K HJIJIIOCTpaQllHMCOCTaBJIBIOTorrIlCb rro,ll,~
PllCYHOIJHbIX TeKCTOB, KOTopble rrpllJIaralOT K MallJHHOrrllCHOMYTeKcTy
lIayrrHOH pa60TbI. '.

Ta6JIl1QbI COS,lI,alOT60JIbllIlIe y,lI,06CTBa npl1 rrTeHl1l1 TeKCTa. nOMe-
IlI,aH lIX B TeKCT, aBTOp ,llOJI}KeHqeTKO YHCHl1Tb ce6e, KaK OHa 6Y,lleT
BblrJIH,lI,eTb B HarrerraTaHHOH KHHre. He peKoMeH,lI,yeTcH COCTaBJIHTb
TaOJIllQbl C 60JIbllIlIM KOJIHrreCTBOMrp3fp, TaK KaK 31'0 3aTpY,ll,HHeT pas-
MemelIl-Ie l1.x B TeKCTe.

C1a11>51HarrpaBJIHeTCH B pe,llaKUI10HHyIO I<OJIJIerlllO HayIJHOrO }KyP-
HaJIa I:IJIII HaYIJ~,9-TeMaTHIJeCKOrOC60PHl1~~/ ?,1\:I5morpa<j:J1:IH-B Hay'~-
Hoe CrreIII:IaJIII311pOBarUWeII3,l1,aTeJIbCTBO.Bce MaTepHaJIbI, peKOMeH,lI,ye-
Mble K rreIJaTlI, rrpe,llCTaBJI5lIOTB IIBYX 3KSeMrrJI5'Ipax.



J.1306PET ATE.nbCKASI PAIiOT A
H EE OC06EHHOCTH

II
§ 1. 06uv~e cseAeHMS1

. DPH BblI10JIHeHHH H11P, oc06eHHO B oOJIac;
eCTeCTBeHHblXH TeXHHqeCKHXHayK, B p5I)I,eCJIyqaeB He06xo)l,HMOo¢o:.'
MJI5ITbomKpbLlnUft H u306pemeHufl. 3'1'0 CB5I33HOC 33Ill,HTOHrocy)l,apc
I3eHHOrO rrpHopHTeTa (rrepBeHcTBaB peweHHH orrpe)l,eJIeHHOiiHayqHg,
lIJIH TeXIIHqeCKOH3a)l,aqH). He065I3aTeJIbHO, qT06bI B pe3YJIbT3Te HI1
0¢OpMJI5IJIaCb 3a5IBKa Ha H306peTeHHe, H OqeHb pe)l,KO HayqI;I.'
HCCJIe)l,OBaHHe3aKaHqHBaeTC5I OTKp~THeM. 11306peTaTeJIbCKa5Ipa60:
M())KeT 6bITb opraHH30B3Ha caMOCT05ITeJIbHO.B 9TOM CJIyq3e H3~
6peTaTeJIH, He BbII10JIH51IOllJ,HeH11P, rJIy60Ko H uBceCTopOHHe H3'"
lIaIOT HayqIJyIo JIHTep3Typy rro cooTBeTcTBylOIll,eH OTpacmI Hay~.
1I TeXHHKH.,

o T K P bI 'I' HeM rrpH3HaeTC5JyCTaHOBJIeHHeHeH3BeCTHbIX paHe
06LeKTHBHO cyIll,eCTByIOIll,HX 3aKOHOMepHOCTeH,CBOHCTBH 5IBJIeHH
M3TepH3JIbHOrO MHpa. ABTOPbI OTKpbITH5IrrOJIyqalOTCrreUH3JIbHbIH)l,H"

J:IOM rrOCJIe O¢OpMJIeHH5I COOTBeTcTBylOIll,HX)l,OKyMeHToB H peweHH'
KOMHTeTa rro )l,eJIaM OTKpbITHH H H306peTeHHH CCCP. ABTOpCTBO0
KpbITHH, TaK )Ke KaK H H306peTeHHH, OXpaH5IeTC5I3aKOHOM.ABTopaM
OTKpblTH51MoryT 6bITb OT)I,eJIbHbleJIHua HJIH opraHH3aUHH.,

11 3 0 6 peT e H HeM CqHTaeTCHHOBoe, 06JIa)l,31OIll,eecyIll,eCTBe
HbIM OTJIHlIHeMTeXHHqeClKOepeweHHe 3a)l,aqH B JII060H 06JIaCTHHapo ,
Horo X035IHCTBa,B TOMqHCJIeB 06JIaCTHCOUHaJIbHo-KyJIbTypHoro CTpO
TeJIbCTB3 H 060POHbI CTpaHbI, H )l,alOIll,eerrOJIOlliHTeJIbHbIH9¢¢eKT. 3'1';
065J33TeJIbHble CBOHCTB3H306peTeHH5I. '. \

PeweHHe 3a)l,aqH )l,OJIlliHO 6bITb TeXHHQeCKHM.OpraHH3aUHoHHo~
pemeHHe B KaQeCTBe H306peTeHH5I He rrpH3HaeTC5I. He rrpH3H3IOTC5I",
H306peTeHH5IMH rrpe)l,JIOllieHH5I, npoTHBOpeQ3Ill,He 3aKOHaM rrpHpo)l,bI,)
H3rrpHMep H)I,eH 0 BeQHOM)l,BHraTeJIe, a TaKllie CO)l,eplliaIll,He TOJIbKOi

rrocTaHoBKy Bonpoca, a He )l,alOIll,HeKOHKpeTHoro TeXHHQeCKOrOpeme-,
HH5I. 06ToeKTOM H306peTeHH5I MOllieT 6bITb HOBoe yCTpOHCTBO,HOBoe'
BeIll,eCTBO, HOBbIHcnoc06 nOJIYQeHH5IH3)1,eJIH5I,BeIll,eCTB3H npHMeHeHHe
paHee I13BeCTHbIXyCTpOHCTB, cnoc060B, BeIll,eCTBno HOBOMy Ha3HaQe-:
HIIIO. 11306peTaTeJIbCKHe3a)l,aQH YCJIOBHO,no CJIOlliHOCTHI1X peWeHIi5I,'.i.~
)l,eJI5ITHa n5ITb ypoBHeH (Ta6JI. 7.1) .!, ,.
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CTa~HH TBOpqeCKOrOnpo~ecca

Bbl60p I B:~~"Jii ~~~c_'1c6o~a~~~op-1 n~:~~H~~eii In:::B:~~~_1 BHe~peHne
aaAaqn ~eHTpa~nn CTpYK~nID

1 I1cnOJlb- I1cnOJlb30- I1cnOJlb30- I1cnOJlb30- I1cnOJlb30- BHe,l\peHa
30BaHa BaHa rOTO- BaHbI llMero- BaHO rOTO- BaHa rOTO- rOTOBaH
rOTOBaH Ba51 nOllC- lll,ll€C5I CBe- B?e peIIIe- Ba51 KOH- KOHCTpyK-
3a,l\alJa KOBaH KOH- ,l\eHllH HH2 CTPYKlIJI5I U:ll51

u:enU:HH
BbI6paHo BbI6paHa BHe,l\peHa2 BbI6pa- BbI6paHa C06paHbI

Ha O,l\Ha O,l\Ha nOHC- CBe,l\eHH5I O,l\HO peIIIe- O,l\Ha U3 He- MO,l\H<jJHKa.
ll3 He- KOBaH KOH- H3 HeCKOJlb- HHe H3 He- CKOJlbKHX Il,HH rOTO-
CKOJlb- Il,enU:HH 1'13 KHX HC.TOlJ- CKOJlbKHX KOHCTpyK- Borr KOH-
KHX 3a- HeCKOJlbKHX HHKOB Il,HH CTpyKIl,llll
,l\alJ

C06paHHa51 I13MeHeHO I13MeHeHa BHe,l\peHa3 I13MeHe- Il OllCKOBa 51
Ha HC- KOHIl,enIl,ll5l IlH<jJopMa- ll3BeCTHoe HCXO,l\HaH HOBaH
XO,l\Ha5l H3MeHeHa Il,ll5l ll3Me- peIIIeHlle KOHCTpyK- KOHCTpyK-
3a,l\alJa npllMeHll- HeHa npll- U:ll51 U:ll5l

TeJlbHO K MeHllTeJlbHO
YCJlOBll5lM K YCJlOBH5lM
3a,l\alJll 3a,l\alJll

KOHCTpyK4 Harr,l\eHa Harr,l\eHa IlOJIYlJeHbI Harr,l\eHO C03,l\aHa
HOBa51 HOBaH no- HOBbIe ,l\aH- HOBoe pe- HOBaH U:llH npll-
sa,l\alJa llCKOBa5l Hble, OTHO- IIIeHlle KOHCTpyK- MeHeHa no

KOHu:enIl,llH C5!lIl,HeC5l Il,ll5l HOBOMy
K 3a,l\alJe

I1sMeHeHa5 Harr,l\e- Harr,l\eH IloJlYlJeHbI Harr,l\eH COS,l\aHbI
Ha HO- HOBblrr Me- HOBbIe ,l\aH- HOBblrr HOBbIe KOH- BC5l CH-
Ba5l TO,l\ HbIe, OTHO- npllHIl,lln CTpyKTllB- CTeMa, B K
npo- CHlll,HeC5I K Hble npUH- TOpyro BO
6J1eMa rrp06J1eMe Il,llrrbI Jla HOBaH

KOHCTpyK-
Il,IlH

HaH60JIee JIerKHMH, a CJIe)l,OBaTeJIbHO,H pacrrpOCTpaHeHHbIMH HB-
JI5IIOTC5IH300peTeHII5I nepBoro H BToporo ypoBHeH; HX KOJIHQeCTBO
rrpeBbIwaeT 75 % 0'1' 06Ill,ero KOJIIIQeCTBaI1306peTeHHH. 11306peTeHH5I
TpeTbero ypOBHH COCTaBJIHIOTMeHee 20 %, BToporo - MeHee 4%,
a IT5noro ypOBH5I, HaHOOJIeeCJIOlliHOrO- MeHee 0,5 % 0'1' 06llJ,ero
KOJIHQeCTBaH306peTeHHH.

BalliHoe MeCTO B HayQHO-TeXHHQeCKOM TBOpQeCTBe 3aHHMalOT
pattUOHaJlU3amOpcKue npe(}JloatCeflUfl - TeXHHQeCKIIe peweHHH, 51BJI51-
IOIll,HeCHHOBbIMHH rrOJIe3HbIMH)l,JI5I)l,aHHoro npe)l,npH5ITH5I, opraHH3a-
UHH, yQpelli)l,eHH5I, KOTOpOMyOHII npe)l,cTaBJIeHbI. OHH rrpe)l,ycMaTpH-
BalOT COBepweHCTBOBaHHeKOHCTpyKUHH, H3)1,eJIIIH,TeXHOJIOrHH npo-
H3BO)l,CTBaII rrpIlMeHHeMoH TeXHHKII, a TaKllie COCTaBaMaTepHaJIOB.

OCH()BHOe Tpe60BaHHe K paurrpe)l,JIOllieHHIO - HaJIHQHe TeXHHQe-
CKOro peWeHH5I. CTerreHb HOBH3HbIrrpe)l,JIOllieHH5IxapaKTepHa TOJIbKO
)l,JIH)l,aHHoro rrpe)l,rrpHHTII5I, yQpelli)l,eHIIH. Dpe)l,JIOllieHHe He 5IBJI5IeTCH
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pau,liOHaJIli3aTOpCKliM, eCJIli liCnOJIb30BaHlie ,n:aHHOrO TeXHliqeCKOrO pe·:,
WeHHH npe,n:ycMoTpeHO HOpMaTliBHbIMli ,n:OKyMeHT3Mli, npliKa3aMli liJIH'
paCnOpmKeHliHMli Ha npe,n:npliHTlili liJIli BblIIIeCTOHIIl,liX OpraHli3aUliH:.

§ 2. H306peTaTenbcTBo
KaK TBOp'leCKHH npoUaecc
COBpeMeHHbIH TBOpqeCKliH: liHlKeHep ,n:OJIlKe~(

yMeTb aKTliBHO npOBo,n:IITb 11306peTaTeJIbcKylO II palIIIOHaJIII3aTopcKy;'
pa60Ty, ,n:JIH KOTOpOH: xapaKTepI10 TBOpqeCTBO - nOJIyqeIme HOBbI~
0PIIrHH3JIbHbIX pe3yJIbTaTOB."

3aMeTHbIH BKJIa,n: B pa3BliTlie TBOpqeCKOrO MbIIIIJIeI-IHH BHec COKpaT'!,
rrbITaBIIIlii1cH rrpo6y,n:liTb 'CKpbITble TBOpqeCKlie crroc06HOCTli JIIO,n:e:
B npou,ecce ,n:II3JIOra, OCHOBHbIMli rrpli3H3K3Mli KOToporo HBJIHJIliCb
cB06o,n:HbIH 06MeH MHeHliHMli, rrpIIMeHelme aHaJIOrHli, BbIHBJIeHlle rrpo
TliBOpeqliH liT. ,n:. MeTo,n:bI rr03HaHliH li TBOpqeCn~a pa3BliBaJIliCb li rrO:
3,n:Hee. O,n:HaKO 3Tli pa3pa6oTKli liMeJIli B OCI-IOBHOMTeOpeTliIJ:eCKOe 3Ha
qeHlie li rrpaKTHqeCKH He rrpllMeH5IJIliCb B TBOpqeCKOH pa60Te, B TOM qHq
JIe li ,n:JIH peIIIeHliH H306peTaTeJIbCKIIX 3a,n:aq, nOCKOJIbKY «CJIyqaHHOe~
11306peTaTeJIbCTBO, MeTO,n: «np06 li OIIIII60KJ> y,n:OIlJIeTBOpHJI B TO BpeM'
TeMnbI H3yqHO-TeXHIIqeCKOrO nporpeCC3.

COBpeMeHHaH HayqHO-TeXHliqeCKaH peBOJIIOu,HH BOIIIJIa B npOTHB
peqlie co CTapbIM, MaJIOrrpOli3Bo,n:IITeJIbHbIM crroco60M MbIIIIJIeHIIH "
rrOIICKa HOBbIX peIIIeHIIH. B CBH3II C 3THM B rrOCJIe,n:Hee BpeMH rrOJIyqIIJI
3aMeTHoe pa3BIITHe 86pucmww - yqeHHe 0 MeTo,n:3X TBOpqeCTBa, 'IT,
criOC06cTByeT C03,n:aHIIIO cneu,IIaJIbHbIX MeTo,n:OB aInHBII3au,III1 TBOpq ,
CKOU pa60TbI. UeJIb 3TIIX MeTo,n:OB - HHTeHCIIepHKau,IIH rrpou,ecca reHe:
pHpOBaHIIH HOBbIX II,n:eH li rrOBblIIIeHIIe KOJIIIqeCTBa opIIrIIHaJIbHbIX II,n:e
B 06IIl,eM IIX nOTOKe. 06blqHO 3TII MeTo,n:bI HarrpaBJIeHbI Ha rrpeOJ\OJIeHI'I,
rrCIIXpJIOrIIqeCIWU liHepu,IIII, 3aTpy,n:H5IIOIll,eH rrOHBJIemle HOBbIX II,n:eH
nCllXOJIOrIIIJ:eCKaH IIHepUIIH CBH3aHa C pa3JIliIJ:H~MII epaKTopaMli, Ha
rrpliMep, 60H3Hb BTOprHyTbCH B qy)I{ylO 06JIaCTb, orraceHHe BbI,n:BliHyT:
II,n:eIO, KOTopaH MOlKeT rrOKa3aTbCH CMeIIIHOII, He3HaHIIe 3JIeMerlTapHbI'
rrplieMOB reHepIIpOB3HIIH 0pIIrllHaJIbHbIX II,n:eH II ,n:p.'

HaII60JIee I13BeCTeH MeTO,n: M03c;06020 UlmYlJMa, CYTb KOToporo CBO
,n:IITCH K CJIe).:(yIOlI\eMy. ,UJIH yCTpaHeHIIH rrCIIXOJICfHqeCKIIX rrperrHTcr'
BliH rrpou,eCCbI reHeplipOBaHliH li).:(eU li liX KpliTliIJ:eCKliH aHaJIli3 pa3,n:e\
JIeHbI BO BpeMeHli, rrpIIqeM OCYIIl,eCTBJIHIOTCH pa3HbIMli JIIO).:(bMII. ,UaHHO~:
HBJIeHIIe 06bHCHHeTCH TeM, qTO O,n:Hli JIIO).:(II60JIbIIIe CKJIOHHbI K reHepIi-'
pOBaHHIO II,n:eH, ).:(pyrIIe - K IIX KpHTliqeCKOMY aHaJIII3y. n03TOMyt
38).:(aqy peIIIarOT rrOCJIe).:(OBaTeJIbHO ,n:Be rpyrrrrbI JIlO).:(eHrro 4-12 qeJIOSeK:.
B KalK,n:oH.

nepBaH rpyrrrra TOJIbKO BbI).:(BIIraeT (rer-repIIpyeT) II,n:eII B Teqemle
20-40 MIIH. 3,n:ecb rJIaBHOe rrpaBIIJIO - 3arrpeIIl,eHa KpIITIIKa. B 3TY
rpyrrrry BKJIlOqalOT JIIO).:(eu, CKJIOHHblX K epafITa3IIpOBaHIIIO, a6cTpanrpo-
BaHIIIO. MOMHO BblCKa3bIBaTb JII06ble H,n:err, B TOM qIICJIe II 3aBe).:(OMO He-
peaJIbHble, epaHTaCTIIqeCKHe, IIIYTJIIIBble, KOTopble IIrpalOT POJIb CBoe-.,
06pa3Horo K3TaJIli3aTOpa, CTHMyJIIIpy5I rrOHBJIeHIIe HOBbIX, XOPOIIIII~i
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li).:(eH. BalKHo, qT06bI yqaCTHHKli wTypMa rro).:(xBaTbIBaJIli II pa3BIIBaJIli
BbI).:(BliHYTble li).:(ell. l1,n:eli BbICKa3bIBalOT 6e3 ).:(oKa3aTeJIbCTB II 3anIICbI-
BalOT B rrpOTOKOJI liJIli Ha MarHiiToepoHHylO JIeHTy, YCTaHaBJIIIBalOT per-
JIaMeHT Ha KalK).:(YIO II,n:elO, 06blqHO ).:(0 ,n:BYX MIIHyT.

,UpyraH rpyrrna JIIO).:(eu no OKOHqaHliII «IIITypMa» (pa60TbI rrepBoH
rpyrrrrbI) BbIHClCIIT cylK,n:eHlie 0 [(eHHOCTII BbI,n:BliHYTbIX li).:(eu. 91'0 rpyrr-
rra 3KcrrepToB, B Hee BKJIIoqmOT JIIO).:(ell C aHaJIIITIIIJ:eCKIIM, KpIITIIIJ:e-
CKIIM CKJIa,n:OM YMa. 9KcrrepTII3a rrpoBo).:(IITCH BHIIM3TeJIbHO, rrpo,n:yMbI-
BalOTCH Bce II).:(eII, ,n:3Me Te, KOTopbIe CqIITalOTCH Hecepbe3HbIMII II Hepe-
aJIbHbIMl1. I1poneccoM peIIIeHIIH 3a,n:aqII yrrpaBJIHeT pyKO'l3o,n:IITeJIb
IIITypMa, KOTOpbIH: qeTI<O C06JIIO).:(aeT rrpaBIIJIa IIITypMa, BbIIIOJIHH H CBOII
OOH3aHHocTH 6e3 KpIITIIKII, rrpHKa33HHu.

Mero).:( «M03rOBoro IIITypMa» 06eCrreqIIBaeT IIOJIyqeHUe XOpOIIIIIX pe-
syJIbTaTOB rrpII peIIIeHIIII He OqeHb CJIOiKHbIX II306peTaTeJIbCKIIX 3a).:(aq.
bbIJIH rrpe).:(JIOlKeHbI pa3JIIIIJ:HbIe MO).:(IIepIIKanIIII IIITypMa (IIH,Il.IIBII,n:yaJIb-
HbIH, rrapHbIH, M3CCOBbIH, «KOHepepeHlIIIH II,n:eH», «KII6epHeTIIqeCKaH
ceCCIIH» II T. ,Il..). O,n:HaKO II 3TII MeTo,n:bI 3epepeKTIIBHbI TOJIbKO rrpH pe-
weHIIII HeCJIOlKHbIX 3a,n:aQ. CyIIl,eCTByIOT II ).:(pyrne MeTO).:(bI aKTIIBII3a-
U,IIII rrOlICKa. 9epepeKTIIBHbIM rrpII peweHIIII II306peTaTeJIbCKIIX 3a,n:aIJ: KOH-'
CTpyKTClpcKoro rrJIaHa 5IBJIHeTCH Memo() MOprjJOAOc;UtieCKOc;OaHaAU3a,
CYIIl,HOCTb KOToporo COCTOIIT B CJIe,n:ylOIIl,eM.

B COBepIIIeHcTByeMou TeXHIIqeCKOH CIICTeMe BbI,II,eJIHIOT HeCKOJIbKO
xapaKTepHbIX ,n:JIH Hee CTpyKTypHbIX, MopepOJIOrnQeCKIIX rrpII3HaKOB
(1'. e. rrpII3HaKOB CTpoeHIIH CIICTeMbI). no KalK).:(OMy BbI).:(eJIeHHoMy MOp-
epOJIOrIIIJ:eCKoMy rrpII3H3KY COCTaBJIHIOT crrIICOK P33JIIIQHbIX KOHKpeTHbIX
BapIIaHTOB TeXHIIQeCKOrO BblpalKeHIIH IICrrOJIb30BaHIIH 3TIIX rrpII3HaKOB.
nepe6lIpa5I BceB03MOlKHble COqeTaHIIH B3pIIaHTOB BbI,LieJIeHHbIX MOPepO-
JIOrIIQeCKIIX rrpII3HaKOB, MOMHO BbIHBHTb HOBbIe peIIIeHIIH 3a,n:aqII, KO-
Topble rrpII rrpOCTOM rrepe60pe MOrJIII 6bITb yrrYIIl,eHbI.

MopepOJIOrIIQeCKIIll aHaJIII3 Be).:(eTCH B TaKOll rrOCJIe).:(OBaTeJIbHOCTII:
TOQI-IOepOpMyJIIIpyIOT ~a,n:aIJ:Y; COCTaBJIHIOT crrIICOK Bcex xapaKTepIIC-
TIIK, MopepOJIOrIIqeCKIIX rrpII3HaKOB 06beKTa (crroc06a IIJIII yCTpoHCTBa);
rro KaM,n:ou X3paKTepIICTIIKe rrepeQIICJIHIOT B03MOlKHbIe BapIIaHTbI; aHa-
JIII3IIPYlOT B03HIIKalOIIl,IIe rrpII 3TOM COQeTaHIIH; oT6IIpalOT JIyIJ:IIIIIe CO-
QeTaHIIH.

OpllMep: npe~JI02KIlTb HOBylO 9epepeKTllBHylO KOHCTpyKUlllO cHeroxo~a. Mop-
epOJIOrlllJeCKlle rrpll3HaKll: A - ~BllraTeJIb, 0 - ~Bll2KllTeJIb, B - orropa Ka-
OIlHbI, r - yrrpaBJIeHlle, JJ. - ol3ecrretJeHlle sa~Hero xo~a II T.~. BapllaHTbI
Al - ~BllraTeJIb BHyTpeHHero cropaHHlI, A2 - raSOBall Typ6llHa, A3 - 9JIeKT-
plltJecKllll •.• H T. ;1;., 01 - B03~YllIHbIll BllHT, 02 - ryceHllUbI, 03 - JIbI2Kll II
Bll6pOJIbI2Kll, 04 - CHerOMeT ••.• II T. ;1;.

\

B TaKOM BH).:(e COCTaBJIHeTCH rrepeQeHb BapliaHTOB rro BceM xapaK-
TepIICTliKaM. I10JIyQeHHaH Ta6JIIIlIa II3YQaeTCH, a HaII60JIe IIHTepeCHbIe
B3pH3HTbI COQeT3HliH: BbIITIICbIBaIOTCH, HarrpUMep: A2 - 134 - B7 -
- r3 - ... MopepOJIOrnqeCKIIUaHaJIII3 HBJI5IeTCH HpKIIM rrpIIMepOM
CIICTeMHoro rro,n:xo).:(a B II306peTaTeJIbCTBe.

no MeTO).:(y rjJOKaAbl-lblX 067JeKm06 rrpII3HaKII HeCKOJIbKIIX CJIyqaUHO
B~6paHHbIX 06'beKTOB rrepeHOCHT Ha COBepIIIeHcTByeMbIu 06beKT,



B peSYJIbT3Te IJ:erO nOJIyIJ:3IOT HeOObIIJ:Hble COIJ:eTamUI, n03BOJIflIOIIJ,H6,
npeO,Il,OJIeBaTb nCHXOJIOrHIJ:ecKyIO HHepIJ,HI01 TaK, eCJIH CJIyIJ:aHHbIM 001>eK":
TOM B3flT «THrp», 3 COBepweHCTByeMbIM (<jJOKaJIbHbIM) - «Kap3H,Il,311i», ii

TO lIOJIYIJ:3IOTCfl COIJ:eTaHIIfl TIIlIa «lIOJIOCaTbIH Kap3H,Il,aw», «KJIhIKaCTbIH ':
Kap3H,Il,aw». PaCCMaTpIIBafl 3TH COIJ:eTaHHfl H p33BIIBaH IIX, HHor,Il,3.'
y,Il,aeTCH lIpIIHTH K opIIrIIHaJIbHbIM H,Il,eHM. ",

DOJIyIJ:HJI p3cnpOCTpaHeHHe Memod lWHmpOJlbHblX 6onpoco6. Ero"
IJ,eJIb - C nOMOIIJ,bIO H3BO,Il,flIIJ,IIX BOlIpOCOB nO,Il,BeCTII K peweHIIIO II30-(
opeT3TeJIbCKOH 3a,Il,aIJ:H. DepeIJ:eHb (cnHCKII) T3KHX BOlIpOCOB lIpe,Il,;
JI3r3JIH MHOrHe aBTOpbI. THnHIJ:Hble.J30npOCbI: a eCJIH C,Il,eJI3Tb HaooopoT~
A eCJIII 3aMeHIITb O,Il,Hy3a,Il,aIJ:y ,Il,pyroH? A eCJIII H3MeH11Tb <jJOpMy oObek,
Ta? A eCJI11 B3HTb ,Il,pyroH MaTep113JI? 11 ,Il,p.:

O,Il,H11M113HaI100JIee C11JIbHbIX MeTO,Il,OBaKTHB3IJ,1111 nOHCKa HBJIfleTC'
CUHeKmUlW (B lIepeBO,Il,e C rpeIJ:eCKOrO 03H3IJ:aeT «COBMeIIJ,eH11e p33HO!
P0,Il,HbIX 3JIeMeHTOB»). B OCHOBy CHHeKT11K11lIOJIO}l{eHM03rOBOH WTypM
KOTOpbIH uBe,Il,eT lIpo<jJeCCIIOHaJIbHaH rpylIlIa JIIO,Il,eH, HaKOlIIlBwaH orrpe
,Il,eJIeHHbIIl OlIbIT peweHIlH sa,Il,aIJ:. DPII CIlHeKTIlIJ:eCKOM wTypMe ,Il,onyc'
TH MbI 3JIeMeHTbI KpIITIIKII, npe.nycMoTpeHO OOH3aTeJIbHOe IlCnOJIb30Ba:.,
HH: IJ:eTblpex ClIeIJ,IIaJIbHbIX npIleMOB, OCHOB3HHbIX Ha aHaJIOfI1I1: npH
MOIl (KaK pewaIOTCH 3a.naIJ:H, nOXOlKIIe Ha .n3HHYIO?); JIIIIJ:HOH- OTOlK

)I.eCTBJIerme C TeXHIIIJ:eCKIIM OObeKTOM (peWaIOIIJ,IIH 3a,Il,aIJ:y BJIIlBaeTC
B oopa3 COBepweHcTByeMoro OObeKTa, nbITaflCb npOIJ:yBcTBoBaTb TaKII
oopa30M 3a,Il,aIJ:Y); CIIMBOJIIIIJ:HOH- HeKOTopafl aOCTpaKTHafl aHaJIOrHH':
npii KOTOpOH TpeoyeTcH B napa,Il,OKCaJlbHOH <jJopMe KpaTKO (B )I.Byx-TpeXi
CJIOBax) C<jJOpMyJIIIpOBaTb <jJpa3y, OTpalKaIOIIJ,YIO CYTb 3a.na-IJ:II. B 3TO
CJIyIJ:ae y)I.aeTCfl COBepwIITb nepexo.n OT oOcylK.naeMoH np06JIeMbI B .npyfr
rHe c<jJepbI IJ:eJIOBeIJ:eCKOH,Il,eflTeJIbHOCTII, lITO YBeJIIIIJ:IIBaeT B03MOlKHOCT
peweHIIH npOOJIeMbI; <jJaHTaCTIIIJ:eCKOH- B 3a,Il,aIJ:y BBO,Il,flTCfl KaKlI ;
HIIOy,Il,b <jJaHTaCTI1IJ:eCKIIe cpe,Il,CTB3 IlJIII <jJaHTaCTIIIJ:eCKIIe nepCOHalKII
BblIIOJIHflIOIIJ,lIe TO, IJ:TOTpe6yeTcfl lIO yCJIOBIIHM 3a,Il,aIJ:lI (KaK II3MeHIITC$'J,
Bawa np06JIeMa, eCJIII nepeCTaHeT .neHCTBOBaTb CIIJIa TfllKeCTlI; KaK 3TYJ
3a,ll,aIJ:y peWlIJIII ObI CKa30IJ:Hble rep011? 11 T. n.). TaK3H aHaJIOr11H clI04
coocTByeT reHepaIJ,lI11 CBelK11X, 0p11rHHaJIbHbIX II,Il,eH, aKT11BII3lIpye,
TBOpqeCKOe MbIlflJIeHHe. .~

DPII IICnOJIb30BaHIIII MeTO,Il,a CIIHeKTHK11 <jJOpMIIpyIOT nOCTOHHHbI~:
rpynnbI B COCTaBe 5-7 IJ:eJIOBeK. PYKoBo,Il,IITeJIb COBMeCTHOC 3KclIepToM:
rWyIJ:HO HanpaBJIHeT peweHIIe 3a,Il,aIJ:11. . ,

fJIaBHOe .nOCT011HCTBO 3TIIX MeTO,Il,OB aKTIIBII3aIJ,IIII II,Il,eii - lIpO .."!
CTOTa II ,Il,ocTynHocTb. BMecTe C TeM, Bce paccMoTpeHHhle MeTo.nbl OCHO-!
BaHh1 Ha cTapoH TaKTIIKe nepeoopa BapIIaHToB, T. e. Ha MeTO,Il,e«np06 H;,
OWHOOK» II npIIrO,Il,HbI TOJIbKO ,Il,JIH peweHIIH OTHOCIITeJIbHO JIerKIIx'.

II306peTaTeJIbCKHX 3a,Il,aIJ: 1-3-ro ypoBHeii.
PeweHIIe 3a.nalIH l-ro ypOBHH Tpe6yeT nepe60pa HeCKOJIbKIIX Ba.'

p11aHToB, 3TO ,Il,OcTynHo Kalli)I.OMy IIHlKeHepy. Ha 2-M ypoBHe IJ:HCJIO;
BapliaHToB H3MepHeTcfl ,Il,eCflTKaMII, a ,Il,JIH 3-ro ypOBHH He06xo,Il,HMOi'

nepe6paTb COTHIl BapIlaHToB. LIT06bI pewIlTb 3a,Il,aIJ:y 4-ro ypOBHH,
HylKHo C,Il,eJIaTb ,Il,eCflTKII TbICflIJ: npoo Il oWII60K, a npli peweHHIl 3a,Il,atl
5-ro ypOBHH IlX IJ:IICJIOB03pacTaeT ,Il,0 COTeH TbICflq II MHJIJIIIOHOB. TaK,

8,Il,HCOHy nplIlliJIOCh nOCTaBHTb OKOJIO 5000 OlIbITOB, IJ:TOObI 11306pecTH
IIJ,eJIOIJ:HOHaKKyMyJIHTOp. Hapfl,Il,y C 3TIIM MbICJIeHHbIX onbITOB OH ocy-
u~eCTBHJI B HeCKOJIbKO pa3 60JIbwe. OTO Yllie He no,Il, CIIJIy IlHlKeHepy,
He06xo,Il,lIMhI ,Il,pyrlIe MeTO,Il,bI 3KTlIBIl33IJ,IlIl nOlICK3 0plIrHHaJIbHbIX

peWeHlIH: II306peT3TeJIbCKHX 33,Il,3IJ:.
3a,Il,3IJ:1I BbICWIlX ypoBHeH OTJIIIIJ:aIOTCH OT 3a.naIJ: HII3WIIX ypoBHeii

II ,Il,pyrHM BalKHblM CBOH:CTBOM.PeweHIIfl 3a,Il,aIJ: l-ro ypOBHfl HaXO,Il,HTCfl
06hIIJ:HO B lIpe.neJIax O,Il,HOHY3KOH CneIJ,lIaJIbHOCTII, sa.naIJ:II 2-ro ypOBHfl
II cpe,Il,CTBa IIX peweHIIfl - B O.nHOH:OOJIaCTII TeXHIIKlI. DPII 3TOM HylK-
HbI 3HaHIIfl TOJIhKO no OTHOCIITeJIbHO Y3KOH cneIJ,IIaJIbHOCTII.

PerueHIIe 3a,Il,aIJ: 3-5-ro ypoBHeH IJ:3CTO nplIXO,Il,IITCfl IICKaTb B pfl,Il,e
)J,pymx OOJIaCTeH TeXHIIKlI, T. e. nplIHIJ,lInIIaJIbHO HOBbIe peweHIIH
H3XO)I.flT «B CTopOHe», B )I.pymx OOJlaCTflX <jJIl3IIKil II XlIMIllI. D03TOMY
cnOCOObI (nplieMbI) peweHilfl II300peTaTeJIbCKIlX 3a)I.aIJ: BbICW11X ypOB-
Heii )I.OJIlKHbI OTJlIIIJ:aTbCfl OT nplIeMOB peweHIlfl 3a,Il,aIJ: 1-2-ro ypOBHfl.
O)I.HIlM II3 OCHOBHbIX lIpIIeMOB flBJIfleTCfl aJIrOpIITM peweHIIfl 1I300pe-

TaTeJIbCKliX 3a,Il,aIJ: (APH3).

§ 3. AnropHTM peweHHSI
M306peT8TenbcKHx 38Aaq

APH3 _ sTo'inporpaMMa nOCJIe)I.()B3TeJIbHbIX, nJIa-

HOMepHO HanpaBJIeHHbIX )I.eHCTBlill Ha peweHIle II300peTaTeJIbCKIIX 3a)I.aIJ:.
,UJIH peweHlIfl II30opeTaTeJIbCKOH 3a)I.aIJ:H HeoOXO,Il,IlMO npeO,Il,OJlE'Tb

TeXHIIIJ:eCKOe npOTIIBOpeIJ:IIe, COCTOflIIJ,ee B TOM, IJ:TO eCJIlI yJIyIJ:WIITb
II3BeCTHbIMIl cnocooaM11 O,Il,Hy IJ:aCTb, O)I.IIH napaMeTp TeXHHIJ:eCKOii CII-
CTeMhI, TO He)I.OnycTilMo yXy.nWIITCfl )I.pyrafl ee IJ:aCTh, )I.pyroH: napa-
MeTp. KalK,Il,Oe TeXHIlIJ:eCKOe rrpOTHBOpeIJ:IIe 06yCJIOBJIeHO KOHKpeTHbI-
Mll <jJII3HIJ:eCKIIM11npIIIJ:IIHaMII, <jJ1I31IIJ:eCKliMnpOTIIBOpeIJ:IIeM (K O)I.HOH
11 TOM lKe IJ:aCT11 CliCTeMbI npe)I.bflBJIflIOTCfl B3aIIMonpoTIIBOnOJIO}l<Hble
TpeOOBaHIlfl). PaCCMoTpIlM )I.JIH npIlMepa TaKyIO 3a,Il,aIJ:Y·

DPlI nOJI11pOBaHII11 OnTIIIJ:eCKlIX CTeKOJI He06xo,Il,HMO no)I. nOJlIIpO-
BaJlbHIIK (OH C,Il,eJIaH Il3 CMOJIbI) nO)I.aBaTb OXJIalK)I.aIOIIJ,yIO lKII)I.KOCTb.

• DpOOOBaJIli )I.eJIaTb B nOJIlipOBaJIbHlIKe CKB03Hble oTBepcTIlfl )J,JIfl no.na-
IJ:H, HO nOJIIlpOBaJIbHIIK pa60TaJI xYlKe. KaK ObITb? TeXHIIIJ:eCKOe npoTII-
BOpeIJ:IIe 3,Il,eCh OIJ:eBH,Il,Ho: OXJIalK,Il,aIOIIJ,aH cnoco6HOCTb «)I.blpqaToro»
nOJIlipOBaJIbHIIKa BCTynaeT B KOH<jJJIHKTC ero cnocooHoCTbIO nOJIIlpOBaTb
CTeKJIO. CJIe,Il,OBaTeJIbHO, nOBepxHocTb nOJIlipOBaJIbHIIKa ,Il,OJIlKHa 6bITb
TBep,Il,OH:, IIT06bI c.nIIpaTb IJ:aCTIIUbl CTeKJIa, II «nycTOH», IJ:T06bI nponyc-
KaTb OXJIalK,Il,aIOIIJ,yro lKII,Il,KOCTh- B .naHHoM cJIyIJ:ae 3TO <jJ1I3IIIJ:eCEOe

rrpoTIIBOpeIJ:IIe.
B <jJ1I3HQeCKIiX npOTilBOpeIJ:IIHX CTOJIKHOBeHlle KOH<jJJIHKTyIOIIJ,IIX

Tpe60BaHHH npe.neJIbHO oOOCTpeHO. D03TOMY OHII KalKYTcfl a6cyp.n-
HbIMII, 3aBe,Il,OMO Hepa3pewliMbIMli. KaK C,Il,eJIaTb, IJ:TOObl nOBepXHocTb
nOJIIIpoBaJ1bHHKa ObIJla CnJIOlIIHOH «,Il,blpKOH:»H B TO lKe BpeMH cnJIOw-
HbIM TBep.nbIM TeJIOM? Ho IlMeHHO B 3TOM, B .nOBe,Il,eHIIIl rrpoTilBOpeIJ:IIfl
)I.O KpaH:HOCTIl H npOflBJIHeTCfl 3Bp1iCTlIIJ:eCKafl CIiJIa <jJII31IIJ:eCKOrOnpoTH-
BOpeQIIH. AHaJIlI3 3a,Il,aqil nOKa3aJI, IJ:TO,Il,aHHOe npoTilBOpeIJ:IIe MOlKHO



peilillTb nyTeM llCnOJIb30BaHllH ne e - "
npll KOTOpblX Ha BpeM51 B03HlIKaeT lfrO~~2J,tIbIX COCTOHHllll Bel.l\eCTBa i
TlIBOrrOJIOlliHblX CBoikTB ECJIll ' 0 Bp02J,e CymecTBOBaHll51 rrpo·:';'

. , HarrpllMep rrOJI p "
lI3 JIb2J,a C BMOpOllieHHbIMlI B Hero LJaCTIl aM' f1 OBaJIbHIlK C2J,eJIaTb "I

pOBaHIlll 6y,D,eT nJIaBIlTbC51 06eCneLJIlBa u. H a6pa3IlB3, JIe2J,npH nOJIlI-'
nOJIIlpOBaHHa5I nOBepXHOC;b OCT3eTC5I TH Tpe6yeMoe COLJeTaHIle CBOlleTB:;
Hee Be32J,e npOX02J,HT XOJI02J,Ha51 B02J,3. Bep2J,Oll Il B TO llie BpeM5I CKB03b,;

BO ~LJn:~T peIlleHH51 1i306peT3TeJIbCKIlX 3a,D,aq nOKa33JI LJTOIlK
KO~O bIe' CK3K npaBHJIO, peilialOTC51 C nOMOlll,blO 40 TIl~OBbIX
JIepo~ B ¢OPMYJIIlPOB3HbI COBeTCKIIM H306peT3TeJIeM r C

. bIIlle HCnOJIb30B3JIC51 npIleM 36. . .

OCHoBHble npHeMbl YCTpaHeHlHI

1. JJ:p06JIeHHe: pa3,l\eJIUTb 6 :
06beKT pa360pHblM' yBeJI

u
0 beKT Ha He3aBtICUMble qaCTlf' C'

2
,,,'IliTb CTerreH 6 '

• BbIlieceHue: OT,l\eJIHTb OT I, ,l\po JIeHUH.',
Bbl,l\eJIUTb e,l\UHCTBeHHO Hy)JmylO q~~beKTa «MeIllalOlIJ;JlO» qaCTb UJIH cBoncTBo;',

3. MecTHoe KaqeCTBo' ne en Tb HJIU Hy)Juroe cBoncTBo. '
BHeIllHen Cpe,ll;bl K HeO,l\Hop'O,l\H!n' ;~3~~le O,ll;HopO,l\HOn cTpyKTypbl 06'heKTa UJIU'
KaM,l\aH lJaCTb 06'heKTa ,ll,OJIMHa ~ qaCTH ,l\OJIMHbI HMeTb pa3HbIe epyHKU:HU
HblX pa60Te. aXO,l\flTbCH B yCJIOBUHX, HaH60JIee 6JIarorrpuHT:,

4. AcuMMeTpUl!' nep • • ;
,pwIHon. . eHTU OT cUMMeTpUlJHOn epOPMbl 06'heKTa K acuMMeT'Y

5. 061,e,ll;uHeHHe: COe,l\HHIITb ;
HbIX orrepaU:Hn 06'heKTbl; 06be,ll;HHII~~H~PO,l\Hble UJIU rrpe.l\Ha3HalJeHHble ,l\JIli cMeIBA
,paU:HH. 0 BpeMeHU O,ll;HOp0,lJ;Hble IIJIU CMeMHble olIe~:

6. YHuBepCaJIbHOcTb' 06,ch
y

I • 6 . 'heKT BblllOJIHHeT
'I' H'7u:uMH, JIaro,l\apli qeMy OTrra,l\aeT He06 HeCKOJIbKO pa3HbIx orrepaU:Hn'

. aTpeIllKa: O,l\IIH 06'heKT a3M XO,ll;HMOCTbB ,l\PYfllX.
{)IIepe,lJ;b, HaXO,lJ;HTCH BHyTpH TPe;be :w:eH BHyTpH ,lJ;pyroro, KOTopbln, B CBOIO:'
Jl ,lJ;pyroM. ro, O,lJ;HH06'heKT rrpoXO,ll;HT CKB03b 1I0JIOCTb!

8. AHTuBec: KOMneHcupOBaTb Be '
W:UM rrO,l\'heMHOn CIIJIon' B3aUM • C 06'heKTa COe,l\UHeHUeM C ,ll;pyrlIM 06JIa n;alO-

9. DpeJJ:BaplITeJIbHO~ Hall ~,l\eUCTBlIeM co cpe,l\on. "
rrpOTHBOIIOJIO)J{HbIe He,ll;OIIYCTII~~~eHpue~ 3apaHee IIplI,l\aTb 06bcKTy U3MeHeHlIll '

10. Dpe,l\BaplITeJIbHOe Hcrr a OlJlIM H3MeHeHIIHM. '
HelilI.e 06'heKTa, 3apaHee paccTa~~~eHHe: 3apaHee BbIlIOJIHHTb Tpe6yeMoe H3Ale·
B ,ll;e~~TBHe 6e3 3aTpaT BpeMeHH Ha blI~6~eKTbI TaK, lJT06bl OHII MOrJIII BCTynHTb :~'

· 3apaHee rrO,ll;JIOMeHlIaH rr ,ll; cTaBKy II C HaH60JIee y,ll;06Horo MeCTa ;
COKYll02 Ha,l\eMHOCTb 06'heKTa 3apaOH,l\leIllKa: KOMrreHclIpoBaTb OTHOCHTeJIbHO HeBbl~ '

· 3KBlIlIoTeHU:Ha'JIbHOcTb' H3 1I0,l\rOTOBJIeHHbIMII Cpe,ll;CTBaMH.
XOJJ:HJIOCb 1I0,ll;HIIMaTb HJIH OIIY~KaT:eH~Tb YCJIOBlIH pa60Tbl TaK, lJT06bl He IIpu,

13. Ha060poT: BMeCTO ,ll;encTBH 0 beKT.
BIITb 06paTHoe ,l\enCTBHe; C,ll;eJIaTb JJ:BH, ,ll;HKTyeMoro YCJIOBHliMH 3a,ll,alJH, ocyw:eCT'
HenO,l\BHiliHOH, a HenO,l\BHMHYIO HMYW:YIOCli.tlaCTb 06'heKTa HJIII BHeIllHen Cpe,l\bl
.HoraMH». - ,ll;BHMyw:eHCH; nepeBepHyTb 06'heKT «BBepx

• 14. CcjJepOH,l\aJIbHOcTb' ne n '
HeHHbIM, OT IIJIOCKHX _ K 'cepe/lle TH OT rrpliMOJIr:HeHHblx lJaCTen K KpIIBOJIH'

~;pe:~en K IllapoBblM KOHCTP;~~~~~'; o~c~aoc;~=o:a~u,l\e Ky6a HJIH rrapaJIJIeJIe·
1 . He pOJIHKOB, IllapHKOB,

5. JJ:HHaMHqHOcTb' xapaKTepH #TaK, lJT06bl 6bITb OnTII~aJIbHbIMII CTIIKII OO'heKTa HJIH BC ,l\OJIMHbl MeHlITbCH
Ha lJ

j
a

6

CTH, cIIoc06Hble rrepeMew:aT:caH KaM,ll;OM 9Tane pa60Tbl; pa3,ll;eJIIITb otheKT
· tIacTHlJHOe HJIH 6' OTHOCHTeJIbHO ,ll;pyr )'\pyra

6yeMoro 9ep<jJeKTa, Ha)'\o ~~JIbl:~~:O: peIlleHHe: eCJIII TpyiJ,HO rroJIYlJ~Tb 100 % T e·
meT cyw:eCTBeHHO yrrpOCTH!r,CH. lJyTb MeHbIlle» IIJIU «lJYTb 60JlbIlle»; 3all,alJa.'~o.

17. TIepexo)'\ B )'\pyroe 113MepeHlle: Tpy)'\HOCTU, CBH3alIHI,le C ll,BUMeHueM
HillI pa3Mew:eHlIeM 06'heKTa rro JIllHHU, yCTpaH5IIOTC5I, eCJIU o6beKT rrpllo6peTaeT'
B03MOMHOCTb nepeMew:aTbC5I Ha nJIOCKOCTH; 3a,l\alJU, CB5I3aHHbIe C )'\BIIMeHueM llJIII:
pa3Mew:eHueM B nJIOCKOCTll, yCTpaH5IIOTC5I I)pll rrepexo)'\e K TpexMepHoMy ripO'
cTpaHcTBy; MHor09TaMHa51 KOMrrOIIOBKa BMeCTO o,l\H09TaMHon; llcrrOJIb30BaHIHI'
06paTHon CTOPOHbl ,lJ;aimon I1JIow:a)'\H; HCrrOJIb30BaHHe OI1TfllleCKllx rrOToKOB,
naJJ;alOW:llx Ha coce,lJ;HIOIO nJIow:a)'\b llJIH 06paTHylo CTOpOHy HMelOw:enC5I.

18. HCI10JIb30BaHHe MexaHHQeCKIIX KOJIe6aHHH: rrpHBecTH 06'heKT B KOJIe6a-
TeJIbHoe )'\BllM'eH,He; eCJIll KOJIe6aHlle cOBepIllaeTC5I, YBeJIllQHTb lJaCToTY; BMeCTO
MeXalIUlJeCKIIX I1pHMeilllTb nbe30Bll6paTopbl; llcrrOJIb30BaTb YJIbTpa3BYKOBble
KOJIe6aHHH B COlJeTaHHll C ,weKTpoMarHHTHblMll rrOJI5IMII.

19. TIeplIo)'\lIlJeCKOe )'\eilcTBlIe: nepeHTII OT HerrpepbIBHoro ,lJ;eHCTBII51K l1epllO-
)'\HlJeCKoMY, IIMI1YJIbCllOMY; eCJIH )'\encTBlle yMe ocyw:ecTBJI5IeTCH rrepIIo,lJ;lllJeCKII,

H3MeHllTb rrepHo)'\HlJHOCTb.
20. HerrpepblBlIoCTb 110JIe3HOrO )'\encTBH5I: BeCTII pa60TY HenpepblBHo - Bce

lJaCTII 06'heKTa 110CTOHHHO pa60TalOT C nOJIHOn Harpy3KoH; yCTpaHllTb XOJIOCTble
II rrpoMeMyTOlJHble XO)'\bl II lIepenTII OT B03BpaTHO-rrocTyrraTeJIbHOrO )'\BHMeHll51

K Bpaw:aTeJIbHoMy.
21. TIpocKOK: rrpeo)'\OJIeBaTb Bpe)'\Hble IIJIII onaCHble CTa)'\HH rrpou:

ecca
Hii'

60JIbIllOH: CKOpOCTH.
22. Ol'5paTHTb BpeJJ; B rrOJIb3y: HCI10JIb30BaTb Bpe)'\Hble <jJaKTopbl )'\JI5I no.rry·

lJeHllH 110JIOMllTeJIbHOrO 9epepeKTa; YCIIJIHTb BpeJJ;Hbln cjJaKTop JJ;OTaKon CTeneHH.

lJT06bl OH rrepeCTaJI 6bITb Bpe)'\HbIM. '
23. 06paTHal'I CB5I3b: eCJIH olla eCTb, U3MeHHTb ee, BBeCTII 06paTHylO Ca5l3b.
24. TIocpe)'\HIIK: HCnOJlb30BaTb rrpOMeMyTOlJHbln 06'heKT-nocpeJJ;HIIK.
25. CaMo06cJIY)J{llBaHlle: o6'hel'T )'\OJIMe'H caM- ce6H 06CJIyMllBaTb, BbWOJIH 5151,

BcrroMOraTeJIbHble II peMoHTHble OrrepaU:Hll; IICI10JIb30BaTb OTXO)'\bl 9lIeprnll, Be-

w:eCTBa.26. KorrlIpoBalIlle: BMeCTO CJIOMHOrO 06beKTa llcrrOJIb30BaTb ero yIIpow:
eH

-
HbleKOI1HH; 3aMeHHTb 06'heKT OIITHlJeCKOn Korrllen-H306paMeHHeM, IICilOJIb30BaTb
H3MeHeHHe MacIllTa6a; eCJIH rrpllMeH5IIOTC5I Bll,l\llMble OrrTHlJeCKlIe KOI1HII, rrepenTll

K IIHeppaKpacHbIM llJIll y,JIbTpacjmOJIeTOBblM.
27. JJ:eweBa51 He,lJ;OJIrOBeqHOCTb B3aMeH )'\oporon )'\OJIrOBelJHOcTH: 3aMeHHTIJ

)'\oporon 06beKT Ha60poM )'\eIlleBblx, rrocTyrrllBwHCb HeKoTopbIlvlll KalJeCTBaMlI.
28. 3aMeHa MeXaHlIlJeCKOn cxeMbl: 3aMeHlITb 9JIeKTpll'leCKOn, orrTlIlJeCKOn"

aKycTIIQeCKOH, Tel1JIOBOn 1I1I1I «3arraxoBon» cxeMon.
29. HCIIOJIb30BaHlIe l1HeBMO- U rII)'\poKoHcTpyKU:lln: BMeCTO TBep)'\blx lJaCTeHo

o6'heKTa HcrrOJIb30BflTb Ha,L\YBHble, rlIJJ;poHarrOJIHeHHble, B03)'\YIllHYlO 11o)'\y III Ky ,

rH,lJ;pOCTaTHlJeCKlIe 1I rlI)'\popeaKTllBHble KOHcTpyKIJ,llll.
30. HCnOJIb30BaHHe rll6Kllx o60JIolJeK lITOHKIIX I1JIeIl0K: ll30llHpoBaTb

06'heKT OT BHeIllHeH cpe)'\bl.
31. TIpHMeneHJJe rropHcTbIX MaTepHaJIOB: BbIl10JIHllTb o6'heKT rropucTblM, JJC'

nOllb30BaTb ll'OplfCTbIe lJaCTll; 3alIOJIHHTb nopbI KaKllM-TO Bew:ecTBoM.
32. H3MeHeHJJe oKpacKU: JJ3MeHHTb oKpacKy 06beKTa HJIll BC, rrp03paQ'

HOCTb, rrpJJMeHUTb Kpac5IW:JJe )'\o6aBKJJ JJJIH MelJeHble aTm.,lbI.
33. O)'\HOPO)'\HOCTb: B3aHMoJJ;eiicTBy1oW:lIe 06'heKTbl c)'\eJIaTb H3 oARoro MaTe-

pllalla IIJIJJ 1I3 MaTepHaJIOB, 6JIll3K.Hx no cBoncTBaM.
34. OT6poc II pereHepaU:1I5I lJaCTen: BbIl10JIHHBIlla51 CBoe Ra3HalJelllle QaCTb

oT6paCblBaeTC5I, paCTBOp5leTC5I, ucnap5leTC5I, BH)'\oH3MeH5IeTC5I.
35. H3MeHeHHe cjJH3HKO-XUMHlJeCKllX rrapaMeTpoB: H3MeHHTb arperaTHoe

COCTOHHlle 06'heKTa: U3MeHllTb KOHu:ellTpaU:lllO llJIU KOHCHCTeHIJ,lllO, Jl3MeHHTb

CTeneHb fH6KocTll, H3MeHllTb TeMrrepaTypy, 06'heM.
36. DpHMeHeHHe <jJa30Bblx IIepexoJJ;oB: HCrrOJIb30BaTb 51BJIeHH5I IIpucjJa30BblX

IIepexo)'\ax _ H3MeHeHue 06beMa, Bb1)'\eJIeHlle HJIU IIOrJIow:eHHe TeIIJIa H rrp.
37. DpllMeHeHlle TepMUlJecKOrO pacIllHpeHll5l: HCIIOJIb30BaTb pacIllHpeHHe

IlJIll CMaTue, rrpHMeHIlTb HeCKOJIbKO MaTepHaJIOB C pa3HblMII K09<jJ<jJllU:HeHTaMlf

TepMHlJeCKOrO pacIllllpeHll5l.
38. DplIMeHelIlle CIlJIbRblX OKlICJIIlTeJIei'I: 060ranl'fb B03)'\YX KIlCJIOpO)'\OM,

rrpllMelUITb 030R 1 B03)'\ei'lcTBoBaTb 1l0HIl3IlpylOW:III,IIl ll3JIYQeHH5IMH.



39. YBeJIHtleHlle CTerreHIl IIHepTH .
Hoil, BBeCTIl B o6beKT HeilTpaJIbHble q~~~~' 113aMeH~Tb 06blqHYIO cpe,n;y HeilTpaJIb-

40. TIpliMeHeHlle KOMrr03I1I.1;IiOHHbIX Ma:e
ll

::;: aB~II, rrp~MeHIITb BaKyyM.
MaTepllaJIOB K KOMIJ03I1IJ;lIOHHbIM. P JIOB. IJepeliTIl OT O,n;HOpO,n;HbIX

UpIIBe,n:eHHbIH CrrHcOK rrplIeM
HbIH HHCTpyMeHT B pyKax H306o~T~eo,n:OJIeHHH rrpOTIIBOpeIJ:Hl1_ BaJK-
BbHIBJI5ITbrrpOTHBOpeIJ:HHa TaKle eJIH. Ho Ha,n:o yMeTb rrpaBHJIbHO
30BaTh, HyJKHO pacrrOJI~raTb K :~aTh, Kor,n:a H KaKOH rrpHeM HCrrOJIb-
pe3YJIbTaToB. A ,n:JI5I.'noro He06x~,n:m;H5IMH ,n:JIH OIl,eHKH rrOJIyIJ:eHHblX
3aKOHbI pa3BHTHH TeXHHIJ:eCKHX CHC~ xopowo 3HaTh epH3HKY, XHMH!O, '

He eM H T. rr.
xo,n:5I H3 3THX 3aKOHOB MOJKHO

H306p-eTaTeJIbCKHX 3a,n:aIJ: aJIro HTM rrOCTpOHThpporpaMMy peweHHH :
BapliaIITOB rro MeTo,n:y«rrp~6 H oJiH60 '»6~3 rrepe60pa MHOrOIJ:HCJIeHHbIX,
TH TeXHHIJ:eCKOe,a 3aTeM epH3HIJ:eCKK. 3TOHll,eJIbIOHe06xo,n:HMOHail- 7
JIellliH HCrrOJIb3YlO1' Crrell,HaJIbHbIH;pe rrpOTHf~OpeIJ:He.1LJIH HX rrpeo,n:o-
COCTaBJIeHHbIHHa OCHOBeaHaJIH3a 60JI

OH
,n:H30 peTaTeJIbCKHX rrpHeMoB"

a 1'aKJKe Ta6JIHll, rr HMeHeHII5I bworo KOJIHIJ:eC1'BaH306peTeHHH".;
CKHX peweHHH _ ~HKpe1'HbIX epH3HIJ:eCKHX3epepeKTOB,epOH,n:TeXHHIJ:e·'·

HeHlie epH3HIJ:eCKHX3epepeKTOBH rr:BHJI~~HO:.'HJIJIIOCTpHpyIOlll,HX rrpHMe-

Hap5I,n:y C 31'HM He6x,n:
TopaMH, Cpe).l,CTBaM~aKTH~aH~~ yrrpaBJIHTb rrCHXOJIOrHIJ:eCKHMHepaK-
JIOrlIIJ:eCKOH HHepUHH. 3TH ll, Bo06paJKeHH5I H npeo,n:OJIeHHHrrCHXO-

APH3, COrJIaCHOK01'OpOHpe;~:~:eHH65I H YIJ:HTbIBalOTCHMeTo,n:IIKOH;'
CH c BbI5ICHeHHH H aHaJIH3a cHTyall,~~O ~1'aTe~b;KHX 3a,n:aIJ:HaIJ:HHaeT-'
He Y).l,.OBJIeTBOp5IeT 1LJIH . 3TOH ~HTyaIl,HH Hac IJ:1'O-Td

DPH npOH3Bo,n:C~Berr rrpHMepa paCCMOTpHM TaKylO cHTyall,HIO.
IIHH apMaTypbI HCrrOJIb3t~~H~~p5IJKeHHOrO JKeJIe306eTOHa).l,JIHpaC1'HJKe-'
HbI 1I HeHa,n:eJKHbI BbIJI rr e ,n:paBJIHIJ:eCKHe,n:OMKpaTbI,HO OHH CJIOJK- .

T5IJKeHH5I apMaTypbI o,n:Ha~o,n:JIOJKeH3JIeKTpOTepMHIJ:eCKHil crroc06 Ha· 1
B CJIyIJ:ae lICnOJIb30~aHHH a ::1' rrpHro,n:eH JIHWb ,n:JIH06blIJ:HOil CTaJIH. ,
JIOCb, IJ:TOrrpH ee HarpeBaHP ypbI H3 BbICOKOCOpTHOHCTaJIH OKa3a- ;
lJHBalOlll,eil He06xo,n:HMoe ).l,JI~:e,n:o1'eMnepaTypbl Bblwe 700°C, 06ecrre- "
MeXaHHIJ:eCKHecBoilcTBa ~a HHe apMaTypbI, Tep5II01'CH ee BbICOKHe
MHHlIMaJIbHa5I, Tpe6ye1'~H H3~~~~~=HTHTb 31'01' He,n:ocTaTOK?31'0 3a,n:aIJ:a,
ll,Ime coxpaHHB BCIOTeXHOJIOrHIO 1L OJIbKOO,n:HHHe:,J.0cTaToK,B rrpHH-
ee MO).l,eJIb,KOTOpa5I n e eJIbHo' JIH pemeHHH 31'OHsa,n:aIJ:HCTpOHTCSI'
OTpaJKaeT cYTb 3a,n:aIJ:H~ :exHHIJ:e ynpOlll,eHHo, HO BMeC1'e C TeM TOIJ:HO
npO'fIIBOpeIJ:HH. CKoe npOTHBOpelJHe H 3JIeMeH1'bi3Toro

Mo,n:eJIb MOJKHOCepOpMyJIHp 0
liaR npoeOAOI(a ECAU H OBaTb TaK; aHbl menAoeoe nOAe U cmaAb-
Heo6xoOUMoe yaAUHel-lUea2~~eamb n~OeOAOK.Y00 700°C, Olia nOAyttum

B ' ympamum npOttHocmb
MOll,eJIH yC1'paHeHbI Bce JIHWH .

, Cnell,lIaJIbHa5I TepMHHOJIOrII5I OCT He 3JIeMeHTbI CHCTeMbI, yCTpaHeHa
He06xo,n:IIMbI H ,n:OCTaTOIJ:HbI,. IJ:T06:~JI~~:I TOJIbKOTe 3JIeMeHTbI, KOTopble
CKoe npOTIIBOpeIJ:He B 31' HO CepOPMYJIHpOBaTbTeXHIIIJ:e-
6apbepbI, B03paCTa~T OPHr~~a~?IJ:ae YMeHbWaIOTC5I rrCIIXOJIOrHlJeCKIIe'

1LaJIee epOPMYJIIIpVIOT HIT HOCTbuBrrOCTaHOB~e3a,n:aIJ:H.
T e J ",eaJIbHbIH KOHelJHbIH pe3YJIbTaT (HKP) .~

. • orrpe,n:eJI5IIOTHaH60JIee CIIJIbHbIH BapIIaHT perneHIIH 3a,n:aIJ:II II 0; i,~
180 ,Y

Hero oTcTyrralOT KaK MOJKHO MeHbwe. 1LJIH HaweH 3a).l,aIJ:II31'0 3ByIJ:H1'
TaK: menAoeoe nOAe o6ecnettueaem mpe6yeMoe yOAuHeHue npoeo/loK.u
U He nopmum ee. 3TO CIIJIbHOeH).l,eaJIbHOepeweHIIe, OHOOTceKaeT pewe-
HIIH HII3WIIX ypoBHeH. 1LaJIbHeHWHH OTceB BapIIaHTOB rrpOHCXO).l,H1'
rrpII epOpMyJIIIpOBaHHII epII3IIlJeCKOrO rrpOTHBOpeIJ:II5I: men/1080e, nOAe
OO/lJICHOHa2peeamb npoeO/lOK.YmaK., ttm06bl OHa yOAuHRAaCb, U He OOAJlCHO
Hacpe8amb np080/l0K.Y, ttm06bl OHa lie nopmUAaCb. 1LJIH rrpeO).l,OJIeHIIH
31'oro rrpOTIIBOpelJIIH JIOrrrIJ:HO rrpe,n:rrOJIOJKIITb pa3).l,BOeHIIe Belll,eC1'Ba
rrpOBOJIOKII (CM. rrepBblH rrpneM, c. 178), T. e. MOJKHO B3H1'b ).l,Be rrpo-
BOJIOKH.UyCTb 1'errJIOBOerrO,1eHarpeBae1' O).l,HyII He HarpeBaeT ).l,pyrylO,
rrpH'IeM y).l,JIIIHeHHe rrepBOH rrpOBOJIOKII 6y).l,e1' rrepe,n:aHO B1'OpOH. Ta-
KHM 06pa30M, B03HIIKae1' II).l,eH 06 3JIeKTpOTepMIIlJeCKOM ).l,oMKpaTe,
).l,RJIeeCJIe).l,yeTTeXHH'IeCKOe peweHIIe. AHaJIII3 3Toro peweHIIH rrOKa-
3d.JI, 'ITO OHO HBJI5IeTCHCIIJIbHbIM, OTHOCIITCHK 3-4 ypOBHIO peWeHII5I
II306peTaTeJIbCKIIX 3a).l,a'I II MOJKeT6bITb IICrrOJIb30BaHO rrpII peweHIIII
).l,pyrrrx 3a,n:aIJ:. 3,n:ecb He rroTpe60BaJIOCb rrepexo).l,a MHOJKeCTBaBa-
pIIaHTOB, O).l,HaKOHe06xo,n:IIMbI orrpe).l,eJIeHHble 3HaHIIH II lIaBbIKII MbIW-

JIeHIIH.
H3 pRCCMOTpeHHoro npIIMepa CJIe,n:yT, 'ITa APH3 BKJIlO'IaeT CJIe·

,n:YIOlll,MeOCHOBHbIe5lTi1nb1 peweHIIH H300peTatCJIbOKHX 3a).l,R'I:

113yqeHUe cliTyanllll, epOPMYJIlipOBaHlle H aHaJIII3 11306peTaTeJIbCKOll 3a,n;aqH;
nOCTpoeHHe Mo,n;eJIH 3a,n;a'lll, orrpe,n;eJIeHHe KOH<PJIIIKTYIOInIiX 9JIeMeHTOB (nap)
II cjJOpMyJIlipOBaHlle TeXHII'leCKoro rrpOTIlBOpeQlllI; aHaJIII3 Mo,n;eJIU 3a,n;aQIl, epOPMY-
JIUpOBaHlle I1KP II <p1I3HQeCKOrO rrpoTIlBOpeQlllI; yCTpaHeHlle npOTIlBOpeQllll, IIC-
nOJIb30BaHile ,n;JIli 9TOll neJIIi Ta6JIlin OCHOBHbIX nplieMoB yCTpaHeHllli npoTIlBope-
Qllll II rrpuMeHeHllli epll311QeCKliX 9cjJcjJeKToB II lIBJIeHlIll. <!>OpMyJIlIpOBaHlle cno-
co6a II cxeMbI pemeHllli 3a,n;aQIl; rrpei:\BaplITeJIbHali OneHKa nOJIyQeHHOrO pemeHlIlI,
ero aHaJIII3 II pa3BIITlle.

OrrIlCaHHblil MeTO,n: rrOIlCKR TeXHIllJeCKIIX peweHIIH 3Ha'IIITeJIbHO
nOBbIilraeT rrpOII3BO).l,IITeJIbHOCTbTBOpIJ:eCKoro TPYI-Ia II306peTaTeJIeil,
O).l,HaKOTeMnbI HTP yJKe Tpe6ylOT rrOIICKa HOBblX rrpIIeMOB. Pa3pa60TaH
o606lll,eHHbIH aJIrOpIITM rrOIICKa HOBbIX TeXHIIIJ:eCKIIXpeweHIIil, 51.BJI 5I1O-
lll,IIilc51. HaII60JIee rrOJIHblM II rro,n:p06HbIM c06paHIIeM rrOIICKOBblX rrpoll,e-
).l,YP, rrpIIMeHHMblX KaK ,n:JI5I3BM, TaK II ,n:JIHIlH).l,IIBII).l,yaJIbHOrO IIcrrOJIb-

30BaHIIH.

I1306peTeHile He06xo,n:IlMO rrpaBIIJIbHO OrlJOPMIITb
cor JIaCHO «YKa3aHIIHM no COCTRBJIeHIIlO3aHBKil Ha H306peTeHIIe»
(33-1-74). UpaBIIJIbHO oepopMJIeHHble MaTepilaJIbI 3a5IBOK Ha Il306pe-
TeHII5I no,n:aIOTC5IBO BcecolO3HbIH HayIJ:HO-IlCCJIe,n:oBRTeJIbCKIIHIlHCTII-
TyT rocy,n:apcTBeHHoH rraTeHTHoH 3KcrrepTII3bI (BHHHrU3), r,n:e IIX
rrpoBepHIOT Ha HaJIH'IIIe B HHX HOBII3HbI, cYlll,eCTBeHHbIx OTJIIllJIlil, rro-
JIe3HOCTH (rrOJIOJKIITeJIbHOrO 3epepeKTa).

Upe).l,JIaraeMOe TeXHIIlJeCKOe peweHIle OTJIII'IaeTCH HOeU3liOU B TOM
CJIylJae, eCJIII ,n:o ).l,aTbI rrpHopIITeTa 3aHBKil era CYlll,HOCTb He 6bIJIa
paCKpbITa B CCCP HJIII 3a py6eJKOM ,n:JIHHeonpe).l,eJIeHHoro Kpyra JIIIn;
HaCTOJIbKO,IJ:TOCTaJIOB03MOJKHbIMero oCyIIJ,eCTBJIeHile.ABTopCKIle CBIl-



.n:eTeJIbCTBa H naTeHTbI, BbI,/I,aHHb!e B CCCP H ,/I,pyrnx CTpaHax, COBeT-
a'ttHe H HHOCTpaHHble 1I3,/1,aHII5I, ,/I,errOHHpOBaHHble pyKorrIIcII, CBe,/l,eHII51
05 OTKpbITOM rrpHMeHeHIIII H306peTemJiI, 9KcnOHaTbI, rrOMeI.Il,eHHble Ha
BbICTaBKax, ,/I,llcepTaIIllH, aBTopeepepaTbI H ,/I,pyrne CBe,/l,eHII5I 0 TeXHIIqe-
CKHX peIIIeHH5IX MoryT paCKpbIBaTbcyI.Il,HOCTb, HOBll3HY rrpe,/l,JIaraeMOro
11306peTeHIl51. ,~

TeXHHqeCKIIe 3a,/l,aqll rrpII3HaIOTC5I 06JIa,/l,aIOI.II,HMH cYUiecmBeflflblJvtu;l
omll.utfu.RJvtu, eCJIH rro CpaBrleHIIIO C peWeHH5IMII, H3BeCTHbIMII B HaYK~;;i
II TeXHllKe Ha ,/I,aTy rrpIwpHTeTa 3a51BKII, OHll xapaKTepII3yIOTC51 HOBOH!
cOBoKynHocTbIO rrpH3HaKOB, ,/I,aIOI.II,llXrrOJIOiKHTeJIbHbIH 9epepeKT. B CB51,,,i
3ll C 9TIIM npe,/l,JIOfKeHIIe MOiKeT 6bITb rrpII3HaHO H306peTeHHeM, eCJIH OHO~
HeOqeBH,/I,HO ,/I,JI51CrreIIIIaJIllCTOB. HarrpHMep, H3MeHeHHe qllCJIa crrIIu,)~
B KOJIeCe, 3aMeHa MeTaJIJIHIleCKoro Koprryca Ha nJIaCTMaCCOBbIH B IIeJI5Ix,i
YMeHbweHH51 ero MaCCbI He MoryT 6bTTb rrpH3HaHbI H306peTeHII51MH,.,j
TaK KaK 9TH OTJIIIqH51 HeCYI.Il,eCTBeHHbI, OHH OqeBII,/I,HbI. .••~

DOJIOiKllTeJIbHbIH 9epepeKT - 9TO Ta rrOJIb3a, KOTOpyIO DpHHeceT;~
rrpHMeHeHHe ,/I,aHHoro II306peTeHH5I (pOCT npOII3BO,/l,IITeJIbHOCTII TpY,/l,a,';!
YBeJIIILfeHIIe BbmycKa rrpO,/l,yKIIIIll, yJIyqIIIeHIIe ee KaqeCTBa,9KOHOMII51~
MaTepIIaJIOB, 9HepmII H T. ,/1,.). OH ,/I,OJIiKeH6bTTb cTa6HJIbHbIM, 06eCrreqH-l!
BaTb He,/l,onYCTIIMOCTb 6eCnOJIe3HbIX, rrpOTIIBOpeqaI.Il,HX @CHOBHbIM 3a-~
KOHaM rrpHpO,/l,bI, Bpe,/l,HbIX II306peTeHIIiL;

TeXHIIqeCKOe peweHIIe, KOTopoe 06JIa,/l,aeT HOBII3HOH, CYI.Il,eCTBeH-jj
HbIMH OTJIIIqH5IMII H ,/I,aeT rrOJIOiKHTeJIbHbIH 9epepeKT, Ha3bIBaeTC51 oxpa.;~
I-IOcrroc06HbIM. Oxparwcnoco6flocmb - eCTb CBOHCTBO rrpe,/l,JIOiKeHII5I,01
6e3 KOToporo OHO He MOiKeT 6bTTb rrpH3HaHO H306peTeHHeM Ha OCHOBa~~
HHll ,/I,eHcTByIOI.II,erO 3aKOHa, T. e. rraTeHTbI H aBTopCKIIe CBII,/I,eTeJIbCTBa~
BbI,/I,aIOTC51TOJIbKO Ha oxpaHocrroco6Hble TeXHHqeCKHe peweHH51. •:1,

06blqHO npII ou,eHKe HOB1l3HbI peweHII51 ero CpaBHI1BaIOT C KOHKpeT-)
HbIM II3BeCTHbIM II306peTeHIIeM. BOJIbIIIIIHCTBO H306peTeHIIH _ 9TO'j~
ycoBepIIIeHcTBoBaHHble II3BeCTHble rrpoTOTIIrrbI. TOJIbKO He60JIbIIIyrg '~!
qaCTb COCTaBJI51IOTTaK Ha3bIBaeMble rrlloHepcKIIe II306peTeHli5I, KOT6~
pble He HMeIOT npOTOTHrrOB. 3TO OCflOBHble uso6pemeflU.R. OCT2JIbHble-r
i)onO.JlHUme.Jlbflble, OHll COBepIIIeHCTBYIOT OCHOBHbIe B IIeJIOMIIJIII
qaCTII, CB5I3aHbI C HIIMII TeXHIlqeCKH H IOpIl,/l,IIqeCKIl.

DepBbIH 9Tan IOpH,/I,llqeCKOrO oepopMJIeHH51 II306peTeHIl51 _ COCTaB-
,rreHIIe 3 a 51B K II Ha Hero, BKJIIOqaIOI.II,eH: 3a51BJIeHIIe 0 BbI,/I,aqe aBTOp.
CKoro CBII,IJ,eTeJIbCTBa HJIll rraTeHTa; OnIICamre H306peTeHH51C ero epop-
MYJIOH, qepTeiKH, cxeMbI Il ,/I,Pyme MaTepllaJIbI, HJIJIIOCTpHpyIOI.II,He
I1pe,/l,nOJIaraeMoe H306peTeHHe; aKT iIcrrbITaHHH, eCJIII rrpe,/l,JIOiKerme OT-
HOCHTC51K BeI.Il,eCTBY; crrpaBKY 0 TBOpqeCKOM yqaCTHH KaiK,/I,oro 113 co-
3BTOpOB B CO~,/I,aHIIH1I306peTeHHH. Hap51,/I,Y C 9THM, B 3a51BKY OT opraHII-
3aIIIl BKJIlOqaIOT: 3aKJIIOqeHIIe 0 HOB113He, cyrrrecTBeHHblx OTJIHqlJ5:IX
II rrOJIOiKHTeJIbHOM 9epepeKTe; crrpaBKY 06 HCCJIe,/l,OBaHHH 3aHBJI5IeMOrO
06'beKTa II306peTeHH5I rro naTeHTHoH II HayqHO-TeXHHqeCKOH JIIITepaType,
3HHoTaIIHIO, npHopiiTeTHyIO cnpaBKY 0 npIIeMe II paccMOTpeHHH Sa5IBKH
Ha II306peTeHHe.

B 3a5IBJIeHII11 YKa3bIBaeTC5I Ha3BaHIIe II306peTeijH5I, epaMH.TIIi5I, IlM5I,
OTqeCTBo coaBTopoB, IIX a,/l,pec; MeCTO pa60TbI, a TaKiKe YTBepiK):I,eHH@,
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qTO JIHlJ,a, Ha IIM5I KOTOpbIX 11CrrpaIIlHBaeTcH aBTopcKoe cBH,/I,eTeJIbCTBO,
,/I,efiCTBllTeJIbHO 51BJI51IOTC5Iero coaBTopaMll, II qTO rrOCJIe rrpHH5ITllH 3a-
fIBKH K paccMoTpeHIIIO H11KaKIle ,/I,pyrne JIIIIIa He 6Y,/l,YT BKJIIOr:raTbC51
B conaB coaBTopOB. ECJIll II306peTeHlle C03,/1,aHOB rrOp5I,/I,Ke cJIyiKe6Horo
3a,/l,aHHH, TO B 3a5IBKe YKa3bIBaeTCH II HaHMeHOBaHHe opraHH3aUllll,
npe,/l,npIU1THH. B 9TOM CJIyqae 3aHBKy nO,/l,ITllCbIBaeT PYKOBO,/l,llTeJIb 9TOH
opraHll3alJ,llII II Bce aBTopbI ll306peTeHHH. B CCCP 60JIbWIIHCTBO
11306peTeHllH (60JIee 75 %) 5IBJI5I!OTC5IcJIYiKe6HbIMII, 9TO rapaHT11pyeT
cBoeBpeMeHHyIO H Ha,/l,eiKHYIO 3aI.Il,HTy llHTepecoB aBTopa II rocY,/l,apcTBa.
TaKHe 3a5IBKII OepOpMJI5IIOTCH 60JIee KBaJIHepllIIIIpoBaHHo, CrrelJ,HaJIb-
HblMII c.nyiK6aMII 9TOH. OpraH113aUIIll, BCJIe)J.qBHe qero HX 9KcrrepTH3a

BO BHI1I1ff13 npoBo.!l.llTC51 6blcTpee.
OCHOBHOII H BaiKHeHIIleH qaCTbIO 3aHBKll 5IBJIHeTCH onucaHue uso-

6pemeHU.R, B KOTOpOM pacKpbIBaeTc51 ero TeXH11r:reCKa51CYI.Il,HOCTb11 II3-
JIOiKeHO TOqHOe II 5ICHOe rrpe,/l,CTaBJIeHIIe 0 HOBII3He, cyrrrecTBeHHblx OT-
JIllqII5IX II rrOJIOiKHTeJIbHOM 9epepeKTe 3a5IBJICHHOrO TeXHHqeCKOrO pewe-
HHH. OnHcaHHe H306peTeHII51 BKJIIOqaeT Ha3BaHHe II306peTeHfIH; KJIaCC
no MeiK,/I,YHap0,/l,HOH KJIaCcIIepllKalJ,HII MKI1; 06JIaCTb TeXHIIKII, K KOTO-
POH OTHOC11TC51II306peTeHlle; xapaKTepIlcTIIKa aHaJIOrOB ll306peTeHIIfI;
xapaKTep11CTllKa II KpHTIIKa npoToTHrra; ueJIb 1I306peTeHllH, ero cym-
HOCTb, OTJIllqIlTeJIbHble npII3HaKll; npIIMepbI KOHKpeTHoro BbITIOJIHe-
HHH, ero TeXHllKO-9KOHOMIIqeCKaH 11 ,/I,pyra5I 9epepeKTIIBHoCTb; rpaep11-
qeCKlle MaTepllaJIbI K 1I306peTeHIIIO. OrrllCaH11e 3aKaHqllBaeTc51 epOpMyJIOH

ll306peTeHIIH, ero HaIl60JIee BaiKHOH qaCTbIO.
<P 0 P M Y JI a H 3 0 6 peT e H II 51- 9TO KpaTKoe CJIOBeCHOe ll3-

JIOiKeHlle npll3HaKOB II306peTeHll5I, onpe,/l,eJI5IIOI.II,ee ero CYI.Il,HOCTb' II
06'beM. OHa ,/I,OJliKHa KpaTKO II qeTKO Bblpa)KaTb era TCXHllqeCKYIO cyI.Il,-
HOCTb, orrpe,/l,eJIHTb. rpaHHlJ,bI ll306peTeHH5I, CJIYiKllTb Cpe,/l,CTBOM oepa-
HUIf,8HU.R 06'beKTa 11306peTeHH5I OT ,/I,pyrnx, ,/I,aBaTb llHepopMaIIllIO cnelJ,Ha-
JIllCTaM 0 rrporpecce, ,/I,OCTllrHYTOM H306peTeHlleM, He ,/I,OrrycKaTb rrpo-
H3BOJIbH8rO llCTOJIKOBaHH5I II306peTeHll5I II qeTKO onpe,/l,eJI5ITb rpaHHIIbI
rrpaB ero aBTopOB. <popMyJIa ll~06peTeHIlH COCTOllT ll3 ,/I,BYX qaCTeH.
TIepBaH qaCTb - BBO,/l,HaH, o?-paHUIf,Ume.Jlbliafl ttaCmb, BKJIIOqaeT npH-
3Halm, 06I.I1,lle ,/I,JI51rrpOTOTllna II 06'beKTa II306peTeHIIH; BTOpa5I - om-
llu'f,UmC.JlbHafl, BKJIIOqaeT nOJIOiKHTeJIbHbIH 9epepeKT II rrpll3HaKll, KoTopble
ovmr:raIOT 06'beKT II306peTeHllH OT rrpOTOT11na. 3TH ,/I,BeqaCTll epOpMyJIbI
pa3,/1,eJIeHbI CJIOBaMH «0 T JI II 'I a IO I.II,11.H C H T eM, 'I TO ••• ».

B orpaHIIr:r11TeJIbHOH qaCTH epOpMyJIbI ll306peTeHllH MOiKHO yKa3bI-
BaTb rrpH3HaKll ,/I,aHHOrO II306peTeHll51, npHCYlIIHe rrpH3HaKaM TOJIbKO
O,/l,HOrO rrpoTOTllna. He LI,OrrycKaeTcH BKJIlOqeHYle B OrpaH11r:rHTeJIbHylo
qaCTb epOPMYJIbI ll306peTeHIIH COBOKyrrHocTII npll3HaKoB, B3HTbIX Il3
HeCKOJIbKllX npoToTllrroB. B OTJIHtIllTeJIbHOH qaCTll epOPMYJIbI np11BO-
,/I,HTC5I IIeJIb H306peTeHll51, HanpllMep - YBeJIHqeHHe K. rr.,/I,. yCTa-
HOBKH, YBeJIIIqelme BbIXO,/l,a BeII1,eCTBa, o6eCrreqeHfle Ha)J.eiKHoCTH Kperr-

JieHll5I II T .,ll;.
Henocpe,/l,CTl'}~HHO rrOCJIe YKa3aHH5I lJ,eJIII CJIeftYIOT OTJIHq11TeJIbHble

np113HaK11 II306peTeIlH5I, o6eCneQllBaIOI.II,He yKa3aHHyro B epopMyJIe
UeJIb. TIPH COCTaBJIeH11ll epOPMYJIbI II306peTeHIl5I MOiKHO rrpllMeI-IHTb
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TOJIbKO YCTaHOBHBlmleCR TeXHH~eCICHe TE~PMHHbI, HanpHMep, «BbICO.

KOaKTaHOBOe TOnJIHBO», «JIerKHH 6eTOH», «MaJIOnapa¢HHHpOB3HH3H

He¢Tb» H ,lJ,p., nmpOKO npHI-I51TbIe B Hay1moH J1I:ITepaType II ,lJ,alOmHe

npaBHJIbHOe rrpenCTaBJIeHHe 0 XapaKTepH3yeMoM HMH 06beKTe. <PO p_

MyJIy H306peTeHH5I H3JIar3IOT, KaK npaBHJIO, O,lJ,HI-IM rrpe,lJ,JIOllieI-IHeM.

TaK~e H3JIOlli6HHe ,lJ,OJIlliHO oxapaKTepH30BaTb cymHOCTb H306peTE;HI-IH,

onH.bIBaeMylo O,lJ,HHM HJII-I HeCKOJIbKHMH npH3HaKaMH. MI-IHHM3JIbIIOe

'lHCJIO npH3HaIWB 06eCnelJHBaeT aBTOpy 60JIee 1lII-IpOKylO OXP3HY ero
npaB.

B KaqeCTBe rrpHMepa paccMoTpHM onHcaHHe H306peTeHHH aBTopcKO-
ro CBH,lJ,eTeJIbCTBa 60497.

<P aM Jl JI Jl II a B TOp 0 B - rpylliKO 11. M., 'MIIXaiiJIOB A. <P., BeJIo-sa JI. A.
3 a 51 B 11 T e JI b - XapbKoBcKllii aBTOM06JlJIbHO-,I\0P0.lKHblH

11M. !\OMCOMOJIa Y]<paI1HbI.

H a II M e HOB ~ H II e II 3 0 6 peT e H II 51 - Crroco6 rrpllrOTOSJIeHII5I
cTpOHTeJIbHbIX CMecell.

06 JI aCT b T e x H II K II, K KOTOpoii OTHOCIITC5I H306peTeHHe _ l1so6pe-
TeHlle OTHOCIITCl1 K TeXHOJIOrll1l CTpOIITeJIbHbIX MaTepllaJIOB, a HMeHHO _ K crro-
c06aM, rrpHrOTOBJIeHII5I CTpOIITeJIbHbIX cMeceii, rrpeHMymeCTBeHtIO 6eTOHHblX.

X a p a K T e p H C T H K a a H a JI 0 rOB - I13BecTHbl crroco6bI rrpHro-
TOBJIeHH5I CTpOHTeJIbHbIX cMeceii Ha OMarHIJlleHHoii BO,l\e, rrpHlJeM B BO,l\y rrpe,n:Ba-
pHTeJIbHO BBO,n:5IT COJIH .lKeCTKOCTH H3 rpyrrrrbl CaC08, MgCO~, ~TO cTa6HJIHSH-
pyeT 3cj)(!JeKT OT Bos,n:efICTBH5I MarHHTHoro rrOJI5I.

O,n:HaKO B p~sy JIbTaTe ,n:06aBKH cOJIei'r B BO,n:y 3aTBOpeHH5I Ha rrOBepXHocTH
rOTOBbIX HS,l\eJIlllI rrOHBJIl1IOTC5I BbICOJIbI, a TaK.lKe CHH.lKaeTC5I rrpOlJHOCTb 6eToHa.

X a p a K T e p 11 C T 11 K a H K P H T H K a rr pOT 0 T II rr 0 B _ Upo-
TO:'lIrrOM IIso6peTeHH5I lIBJIlIeTCH crroco6 rrpHrOTOBJIeHH5I cTpOHTeJIbHbIX cMecei'r
rry ~.eM saTBOpeHH5I CyXHX KOMrrOHeHTOB CMeCH BO,n:oi'r, rrpe,n:BapllTeJIbHO rrpowe,n:-
weH MarHllTHYIO o6pa60TKy2. MarHllTHYIO 06pa6OTKY npoBo,n:lIT ,n:JIlI nOBblWeIIH5I
npOlJHOCTH nOJIYlJaeMbIX lls,n:eJII1ii, O,l\HaKo HeCTaOHJlbHOCTb rrOJIy'laeMbIX 3cjJCjJeKTOB
C,I\ep)]{HBaeT wllpoKoe rrpHMeHeHlle 3Toro crroco6a.

u: e JI b II S 0 6 peT e H II II - QeJIblO llso6peTeHH5I 5IBJIlIeTClI rrOBbIweHlle
nJIaCTHt:lHOCTll CMeCH II cTa6llJIllSaU;ll5I YBeJIlllJeHlIlI rrpOlJHOCTH 6eTOHa.

C y mHO C T b II S 0 6 peT e H H 5I - ,UJIlI 9Toro BO,n:y 3aTBOpeHH5I rrepe,Z!
OMarHHt:IHBaIUIeM rro,n:BepraIOT ,n:ea3paU;HH.

Upll ,n:ea9paU;HH 3a ClJeT y,l\aJIeHHlI paCTBopeHHoi'r B Bo,n:e ,n:ByOKIICII yrJIepO,l\B
peaKU;HH Ca(HC08)2 ~ CaC08 + H20 + C02t CMemaeTCH BrrpaBO,lJTO CIIoco6crBy-
eT IIpou;eccy 3apO.lK,n:eHIHI u;eHTpOB,KpHCTaJIJIHSaU;HH Ha OCHOBe CaCOa npll IICrrOJIb"
SOBaHlI1I eCTeCTBeHHoro COJIeBOro COCTaBa BO,l\bI.

U p H M e p K 0 H K peT H 0 rOB bI rr 0 JI H e H II H - rOTOBHT Tpll
paCTBOPHbre CMeCll Ha o,n:llHaKOBbIX llCXO,/\HbIX KOMIIOHeHTax: rrOpTJIaH,n:ueMeHT
MapKH «400», MeJIK03ep~HcTbIi'r rreCOK C M0.z<YJIeM KpyrrHocTli I,5, Bo,n:onpOB~;\Ha5I
Bo,n:a. Bo,n:y ,/\JI5I nepBoH CMeCH rro,/\Bel?raIO:I: ,/\ea:3paU;HH B BaKyyMHoii KaMepe
rrpli ,n:aBJIeHHH 20 MM pT. CT., a 3aTeM OMa'rHlIlJlIBaIOT rrpH Harrp5I.lKeHHOCTII B pa6o-
lJeM sasope MarHHTa 10003, rrOCJIe lJero SaTBop5IIOT elO cyxHe KOMrrOHeHTbI. B KOHT-
pOJIbHbIX rrpHMepax BO,l\y lIO.l\BepraIOT TOJIbKO MarHHTHoii 06pa6OTKe rrpli Tex .lKe
rrapaMeTpax MarHHTHoro rrOJI5I llJIll COBceM He o6pa6aTbIBaIOT.

x A. c. 404803 (CCCP). Crrocq6 rrpHrOTOBJIeHll51 cTpOlITeJIbHbIX cMecei!!1~~r· rpYWKO, A. <P. MliXaiiJIOB, J1. A. BeJIoBa. - Orry6JI. B B. 11. j 1971,

2 Muxali06CKuii }l,. C., JIeyc 8. JI. UpllMeHeHHe MarHHTHoi!! 06pa6oTKH BO,!\bI
B rrpOll3BO,/\CTBe 6eToHa.- BOlIp. Teoplill II rrpaKTllKll MarHHTHoi'r 06pa6oTKlI
BO,n:bI H BOJ,iHbIX cHcTeM, 1971, c. 214-217.

n 0 JI 0 .lK II T e JI b H bI ii :3 cjJcjJe K T - CpaBHeHHe CBOHCTB rrOJIyqeHHbIX
TpeMH cnocooaMllCMeceH nOKa3bIBaeT, lJTO MarHHTHa5I 06pa60TKa BO,n:bI crroc06-
cTByeT CHH.lKeHllIO rrpe,n:eJIbHOrO HarrpH.lKeHHH c,n:BlIra CMeCH Ha 27 %. Upli 9TOM
acjJcjJeKT YBeJIlllJeHH5I rrJIaCTlIlJHOCTH CMeCll, saTBopeHHoH ,n:ea3pHpoBaHHoH BO,n:OH,
nporne,n:weii MarHlITHyIo o6pa6oTKy, COXpaH5IeTC5I B TelJeIme ,n:JIllTeJIbHOrO Bpe-
MeIfH. UpliMeHeHlIe ,n:ea3pHpoBaHHoH BO,n:bl, 06pa6OTarIHOi\ B MarHHTHOM rro,ne
rrOSBOJI5ICT lIOJIyqHTb u;eMeHTHo-6eToHHbIe CMeCH TaIWH .lKe rrJIaCTlllJHOCTll, KaK
1I KOIFPOJIbHbre, rrpll IIOHll.lKeHHOM Bo,n:OL\eMeHTHOM OTHorneHHIL

UPOlJHOCTb u;eMeHTHo-6eToHHbIX 06pasIWB, llSrOTOBJIeHHbIX Ha OMarHllqeH-
HOH Bo,!(e, BospacTaeT Ha 30 %. [JpHpameIme rrpOlJHOCTH Ha 60-65 % HMeIOT
06pasTJ:bI B paHHeM BospaCTe, rrpHrOTOBJIeHHble Ha OMarHHQeHI-IOH Bo,n:e C rrpe,n:Ba-
pllTeJIbHOii ee ,n:ea9paIUIeH. 3cjJqJeICT yBeJIH'IeHH5I rrpO'lHOCTH Ha6JIIO,n:aeTcH KaK
B paHHHe, TaK H B 60,nee rrOS,,\Hlle CpOKH TBep,n:eHHH 6eToHa. PacrraJIy60lJHa5I
rrpOtIflOCTb 6eToHa, npome,/\IUero TerrJIO-BJIa,KHocTHyIO 06pa6oTKy, yBeJIHlJll-
BaeTCH rro cpaBHCHHIO C o6paSl\aMIl, rrpHrOTOBJIeHHbIMl1 Ha 06bIlJHOfI Bo,n:e, B 1,6-
1,7 pasa, a Qepes 28 CyTOI, IIpHpOCT rrpoqHOCTll 06pasu;oB, rrplIrOTOBJIeHHbIX co-
rJIaCHO Hs06peTeHHIo, COCTaBJI51eT 25-30 %, npHqeM 9cjJcjJeKT rrOBbIWeHH5I rrpOtI-
HOCTH cTa6HJIbHbIH.

Cj) 0 P M Y JI a H s ° 6 peT e H H H - Cnoc06 npllrOTOBJIeHH5I cTpOHTeJIb-
HbIX cMeceii, rrpeHMymecTBeHHo 6eToHHbIX, lIyTeM saTBopeHHil cyXHx KOMlIO-
neHTOB CMeCH OMarHl1qeHHoi'r BO,l\OH, omlluttalow,uiicH TeM, lJTO, B u;eJIHX rrOBbIWeHH5I
HJIaCTHlJHOCTH CMeCH II cTa6ll.nH3aL\HH YBeJIT.IQeHll5I rrpOlJHOCTH 6eTOHa BO,n:y sa-
TBOpeHH5I lIepe,n: OMarHHlJHBaHHeM rro,n:BepraIOT .l\ea9paU;Ull.

B rrpHBe,lJ,emWH ¢opMYJIe H306peTeH1-I5I, COCTOHIlJ,eH 1-13O,lJ,HOrOnpe,lJ,-

JIOllieHH5I, MOlliHO BbJ,lJ,eJIHTb HaHMeHOBaHHe, OrpaHHql-ITeJIbHYIO qaCTb -

lI.eJIb H306peTeHH5I HerO OTJIHqHTeJIbHYIO qaCTb rrOCJIe CJIOBa «OTJIHqaIO-

W.HHC5I». 3Ta ¢opMYJIa H306peTeHH5I - Ha crroco6, B HeH 113JIaraeTC51

nepeqeHb H nOCJIe,lJ,OBaTeJIbHOCTb orrepalI.HH, pellil-IMbI I-IX npOBe.u.eHH5I

H T. n. OTpallialOTC51 rrpH nOMOmH rJIarOJIOB ,lJ,eHCTBHTeJIbHOrO 3aJIOra

H3'b5IBI-ITeJIbHOrO HaKJIOHeHH5I. <t>OpMyJIbI H306peTeHH5I Ha yCTpoiicTBO,

BemeCTBO H HOBoe npHMeHeHl-Ie COCTaBJI5IIOTC5I TaKI-IM 06pa30M, XOT5I H

1-1 HMeIOTCH HeKOTopble HenpHHlI.I-InHaJIbHble oco6eHHOCTI-I. 06mee I1pa-

BI-IJIO COCTaBJIeHI-I51 ¢OPMYJIbI H306peTeHHIl: eC/lU o6'OeKm u306pemeHU51
co()epJICum npU3HaKU A, E, e, J]" E, a npomomun - npU3HaKU A, E,
e, mo ¢opMY/la 6y()em UMemb 6U(): Ha36afLUe, 8K/lIO'lalOw,ee A, E, e,
Om/lU'lafOw,eeC51 meM, 'lmo C /{e/lbfO (YKa3bt6aemC51 /{e/lb), 66eoeHbL J], u E.

B CJIyqae Heo6xo,lJ,HMOCTH, oco6eHHo rrpI-I O¢OpMJIemm 3a5IBKI1 Ha

yCTpoiicTBO, MaTepI-IaJIbI CO,lJ,epiH:aT HJIJIIOCTpI-IpyJOmHe ,lJ,OnOJIHeml51,

qepTelKH, cxeMbI, pI-ICyHKI-I, ¢oTorpa¢HH I-I ,lJ,p. ECJIH B p33pa6oTKe

I-I306peTeHH5I yqaCTBOBaJIO HeCKOJIbKO qeJIOBeK, TO COCTaBJI51eTCH no

rrpHH51TOH ¢opMe crrpaBKa 0 TBOpqeCKOM yqaCTHH Kalli,lJ,oro I-I3 coaBTO·

POB B C03,lJ,aHHH H306peTeH1-I5I. B cnpaBKe YKa3bIBalOT KOHKpeTHO, Kalwe

TBopqeCKOe yqaCTHe rrpHH5IJI ,lJ,aHHbIH coaBTOp B C03,lJ,aHHH KOHKpeTHoro

npH3HaKa ,lJ,aHHoro 1-I306peTeHI-I5I, pa3pa6oTaJI TeOpeTHqeCKOe 060CHOBa-

HI-Ie, nO,lJ,TBep,lJ,I-IJIOrrbITaMH, rrpe,lJ,JIOlliI-IJI HCnOJIb30BaHHe KOHKpeTHOfo

MaTepI-I3JIa H T.,lJ,.

3a51BKH Ha B~,lJ,aqy aBTopCKoro CBI-I,lJ,eTeJIbCTBa nO,lJ,aIOTC5I BO

BHI1l/Ir03, f,lJ,e OHH npOXO,lJ,5IT 9KcnepTH3Y B ,lJ,Be CTa,lJ,I-IH. Ope,lJ,BapH-

TeJIbHa5I 9KcnepTH3a npOBO,lJ,HTC51 B 15-,lJ,HeBHbIH CpOK co ,lJ,H5I nocTyn-

JIeHH51 3a5IBKI-I. aHa BKJIlOqaeT B ce65I YCT3HOBJIeHI-Ie ,lJ,aTbI npHopHTeTa

1I306peTeHH5I If C06JIIO,lJ,eHHe Tpe6oBaHIfH, rrpe,lJ,'b5IBJI5IeM~X K 3a5IBKe.



Do npHHHToH K P}lCCMOTpeHHlo saHBKe saHBHTeJl!O BbI,lJ,aeTCHcnpaBKa,t
SHalJeHHe KOTOpOII COCTOIITB TOM, lJTO OHa y,lJ,OCTOBep5J:eTnpIIHHTHei
saHBKH, y,lJ,OCTOBepHeT,lJ,aTy npHOpI:lTeTa HsoOpeTeHIIH. ;i,

focy,lJ,apCTBeHHaH HayLJHO-TeXHHlJeCKaH 9KcnepTHsa
npOBO,lJ,HTCHB CpOK He OOJIee weCTH MeCHueB CO ,lJ,HH nocTynJIeHH5{
saHBKH. opH 9TOM y saHBHTeJIH MoryT ObITb sanpOWeHbI,lJ,OnOJIHHTeJIb;/
HbIe MaTepHaJIbI, saHBHTeJIb M02KeT,lJ,onOJIHHTb H HCnpaBJIHTb saHBKy.,j
ITo pesYJIbTaT3M paCCMOTpeHHHsaHBKH 9KcnepTHsa npHHHMaeT peweHHe1
o BbI,lJ,aLJeoxpaHHoro ,lJ,oKyMeHTaJIHOO00 OTKase B ero BbI,lJ,alJe.B pewe{
HHII 0 B~,lJ,alJe npHBo,lJ,uTCH YTOlJHeHHaH ¢op¥YJIa HsoopeTeHHH, B pe~
weHHH 00 OTKase - MOTHBbI OTKasa. Ha OCHOBaHHHpeweHHH 0 BbI:
,lJ,aLJeaBTopcKoro CBH,neTeJIbCTBafOCKOMHsoopeTeHHH Bbl,lJ,aeToxpaHHbI"
,lJ,oKyMeHT-rpaMoTy aB~opcKoro CBH,lJ,eTeJIbCTBa,yKoMnJIeKTOBaHHy;
onHcaHHeM C ¢OpMyJIOH, nO,lJ,nHcaHHylO npe,lJ,Ce,lJ,aTeJIeMfOCKOMHSOO~
peTeHHH H CKpenJIeHHylO neLJaTblO.

ABTopcKoe CBH,lJ,eTeJIbCTBOy,lJ,ocToBepHeT npHsHaHHe npe,lJ,JI02KeHH4
HsoopeTeHHeM, ero npHopHTeT, aBTopcTBO H HCKJIIOLJIITeJIbHOenpaB
rocy,lJ,apCTBa Ha HsoOpeTeHHe. ECJIH BJIa,lJ,eJIbueM ,lJ,aHHoro TeXHH~
lJeCKOrO peWeHH5I HBJI5IeTCHrocY,lJ,apCTBo, ero MoryT HCnOJIbSOBaTbJIro(
oble COBeTCKHe npe,lJ,npHHTHH, ylJpe2K,lJ,eHHHH OpraIIHSaUI1H oes orpa'
IIHLJeHHH. ';,

ITo )KeJIaHHIO aBTopOB Ha IISOOpeTeHHe M02KeT ObITb BbI,lJ,aHH na1
TerIT - ,lJ,OKyMeHT, y,lJ,OCTOBepHIOIIJ.HHnpHsHaHHe npe,lJ,JI02KeHII5I HSOO~
peTermeM, ero npHOpI:lTeT H HCKJIIOLJHTeJIbHOenpaBO naTeHTOOOJIa,lJ,a
TeJI5I Ha ero HCnOJIbSOBaHIIe, T. e. HsoopeTeHHe M02KHO HCnOJIbSOBaT
TOJIbKO C paspeweHHH aBTopOB. B KanHTaJIHCTHlJeCKHX CTpaHax BhI'
,lJ,aIOTCHTOJIbKO rraTeHTbI. B CCCP naTeHTbI BbI,lJ,aIOTCH,B OCHOBHOM;
B TOM CJIylJae, eCJlII npe,lJ,nOJIaraeTC5Inpo,lJ,a2KaHsoopeTeHHH sa pyoe2K;)
ABTopCKHe CBH,lJ,eTeJIbCTBaH naTeHTbI MoryT TaK2Ke BhI,lJ,aBaTbCHH
npOMhIWJIeHHbIe oopaSUbI, TOBapHbIe SHaKII. '

llpOMblUl/leflflblM o6paSI{O/vl rrpHSHaeTC5I HOBoe H rrpHrO,lJ,HOeK ocy;
UJ;eCTBJIeHHIOnpOMbIillJIeHHbIM cnOCOOOMpeweHHe BHewHero BH,lJ,aHS,lJ,e-
JIHH, B KOTOpOM ,lJ,OCTIIraeTC5ICOrJIaCOBaHHOCTbTeXHHLJ~CKHX II 9CTe;
THLJeCKHXTpeOOBaHHH.;

TOBapflble SflaJW (SI-taKU 06C/llj:JKUBOflUfl) - 91'0 saperHCTpHpOBan'
HbIe B yCTaHOBJIeHHOMnopH,lJ,Ke OOOSHaQeHH5I,CJIy2KaIIJ.He,lJ,JIHOTJIHLJH,
TOBapOB (YCJIyr) O,lJ,HHXnpe,lJ,npHHTHH 01' O,lJ,HOP0,lJ,HbIXTOBapOB (yCJIyr;
,lJ,pyrHX. oPOMbIWJIeHHbIe oopasUbI H TOBapllble sHaKH OOhIlJHOpaspa~;'
oaTbIBaIOTCH ,lJ,HSaHHepaMH; XY,lJ,02KHHKaMH,apXHTeKTopaMH HJIH ,lJ,PY+'!!
rHMH JIHuaMH, BJIa,lJ,eIOIIJ.HMHHaBbIKaMH xY,lJ,02KeCTBeHHoro H TeXHHLJe~;\,
CKoro TBOpqeCTBa.'

3aHBKa Ha BbI,lJ,aqy ,lJ,HrrJIOMaeo OTKpbITHH BKJIIOLIaeT ,lJ,OKYMeHTbII)~
SaHBJIeHHe; OIHlcaHHe npe,lJ,rrOJIaraeMOro OTKpbITH5I; MaTepHaJIbI, HJIJIIO':'"
crpIlpylOIIJ.He ero; ,lJ,OKyMeHTbl, rtO,lJ,TBep2K,lJ,aIOIIJ.HenpIlOpHTeT OTKPbI-;
THH. B OIIIIcaHHH rrpe,lJ,rrOJIaraeMOro OTKpbITH5I ,lJ,OJI2KHbIOblTb npHBe-0
,lJ,eHbITeOP~THtWCKHe H 9KcnepHMeHTaJIbHble ,lJ,OKaSaTeJIbCTBa lJ-OCTO-"':,
BepHoCTH Bbl5IBJIeHHbIX saKOHOMepHOCTeu, CBOHCTB, HBJIeHlIll MaTepn.",
aJIbHOrO ~,4:Hpa, a TaK2Ke ¢opMYJIa, LJeTKO BbIpa2KalOIIJ.a5I CYU!,HOCTb':J

SaHBJIeHHOrO OTKpbITII5I. Ero npHopHTeT BbI5IBJIHeTC5Ino ,lJ,aTe, KOr,lJ,a
BnepBble ObIJIO' C¢OPMYJIHpOBaHO nOJIOLKeHHe, SaHBJIeHHOe B KalJeCTBe
9TK-PbITHH, JIIIOO no' ,lJ,aTe onyOJIliKOBaHHH YKaS3HHoro nOJI02KeHHH B
nelJaTH.

PaUIiOHaJIHSaTOpCKHe npe,lJ,JI02KeHH5IO¢OPMJIHIOTCHCOrJIaCHO «Bpe-
MeHHbIM yKasaHHHM 0 nopH,lJ,KeO¢OpMJIeHIIH, nOlI,allIl, J( paCCMOTpeHIIH
S3HBKH Ha paUHOHaJIHSaTOpCKoe npe,lJ,JIO)KeHHe», yTBep2K,lJ,eHHbIMfo-
cy,lJ,apCTBeHHbIM KOMHTeTOMno ,lJ,eJIaMHsoopeTeHHH H OTKPbITHH CCCP
01' 19 aBrycTa 1976 r. PaUHOHaJIHS3TOpcKoe I1pe,lJ,JI02KeHHenO,lJ,aeTC5I
B Ty opraHHsaUHIO, K ,lJ,eHTeJIbHOCTHKOTOpOll OHO OTHOCIITCH,B ¢opMe
SaHBJIeHHH, Ha OJIaHKe CrreUHaJIbHOrO oopasua, C KpaTKHM onHcaHHeM
CyIUHOCTH. B HeOOXO,lJ,IIMbIXCJIylJaHX K. SaHBJIeHHlO npHKJIa,lJ,bIBaIOTCH
HJIJlIOCTpHpyIOI4He MaTepHaJIbI H paClIeTbI. ECJIH npe,lJ,JI02KeHlle rrpHsHa-
HO paUHOHaJIHSaTOpcKHM, ero aBTopy B~,lJ,aeTCHy,lJ,ocToBepeHHe yCTa-
HOBJIeHHOrO oopas~a.

§ 5. npaBa aBTopoB OTKpblTHH,
JIl306peTeHHH H pa •.••npeAnomeHHM
opaBoBble HOpMbI, KaCaIOIIJ.HeCH 1I300peTeHHH

II paUl1pe,lJ,JI02KerIHH, nOCTOHHHOCOBepweIICTBOBaJIHCb, OTpa2KaH npo-
Mcwe,lJ,WHe cOUHaJIbHO-9KOHOMHLJeCKHeHSMeHeHHH B HaweH CTpaHe.

B HaCTOHIIJ.eeBpeMH ,lJ,ellcTByeT «ITOJI02KeHHe00 OTKpbITHHX, HSO-
opeTeHIIHx H)aUHOHaJIIiSaTOpcKHX npe,lJ,JIO)KeHHHX»,yTBep2K,lJ,eHHOeCo-
BeTOM J'.iI.HHHCTpOBCCCP 21 aBryCTa 1973 r.

llJIH ooeCneqeHHH npaBoBoH oxpaHbI HawHxHsoopeTeHHll sa pyoe-
2KOM COBeTcKHH COIOS 1 11!0JIH 1965 r. npHCOe,lJ,IIHHJICHK ITapH:tKCKOH
KOHBeHI.LHH, OCHOBHaH ueJIb KOTOpOll COCTOIiTB ooeCneLJeHHH SaIIJ.HTbl
npaB HS)6peTaTeJIeli Ha TeppHTopHIi Bcex rocy,lJ,apCTB-LIJIeHOBKOHBeH-
UHH. oOJI02KeHHe KOHBeHUHH npe,lJ,ycMaTpHBaeT rrpHHUHII HaUHOHaJlb-
Horo pe2KHMa, KOHBeHQHOHHblH npHOpIITeT, HesaBHCHMOCTb naTeHTOB,
npaBO rrpe2KlI,eIIOJIbSOBaHHHH oxpaHy HsoopeTeHHll Ha BbIcraBKax.

ITpI~HUHrr HaUHOHaJIbHOrO pe2KHMa OSBaLJaeT, LJTOKa2K,lJ,aHCTpaHa
oxpaHHeT npaBa HHOCTpaHueB-HsoopeTaTeJIell Ha TaKHX 2Ke yCJIOBHHX,
KaK H rrpaBa rpa2K,lJ,aH CBoell CTpaHbI.

CYIIJ.HOCTb KOHBeHUHOHHoro IIpHopHTeTa SaKJIlOqaeTCH B TOM, LITO
S3HBHTeJIb, nO,lJ,aBS1HBKY Ha HsoopeTeHHe B O,lJ,HOHliS cTpaH-yllacTHHU
KOHBeHUHH, npH06peTaeT npaBO rO,lJ,IILIHoro npHopHTeTa BO Bcex ,lJ,py-
rHX CTpaHax. TaKHM oopasOM, nO,lJ,aBaHsaHBKy B HeCKOJIbKO CTpaH-
yLIacTHHU KOHBeHUIIII, B TeLJeHHe 12 MeCHueB saHBIITeJIb rapaHTHpyeT
npHopHTeT ceoe B 9THX CTpaHax H COOTBeTCTBeHHOaHaJIOmLJHble sa-
HBKH rpa2K,lJ,aH 9THX CTpaH OTKJIOHHIOTCH.

ITOJI02KelllIe 0 HesaBHCIIMOCTHnaTeHTOBCOCTOIiTB TOM, LITO Ka2KlI,bIll
naTeHT, rrOJIYlJeHHblll B CTpaHe-ylJaCTHHl.(e KOHBeHUHH, COBepweHHO
HesaBIICHM 01' rraTeHTOB, rrOJlYLIeHHbIXHa TO 2Ke HsoopeTeHHe B ,lJ,pymx
CTpaH13.x.

CYIUHOCTb npaB3 rrpe)K,lJ,errOJIbSOBaHHHSaKJIlOlIaeTCH B TOM, LJTOJIH-
QO, ¢aKTHlIeCKil I1CrrOJIbsYIOIIJ.eeHso6peTeHl1e ,lJ,0Toro, KaK OHO OblJIO



Sa5IBJIeHO ,ll.pymM JIJlIl,OM" M02KeT llCrrOJIbSOBaTb JlS06peTeHJle JI rrOCJIe'
rrOJIyqeHJl5I Sa5IBJlTeJIeM rraTeHTa.'

BbICTaBOqHbIIT rrpllOpJlTeT OSHaqaeT, qTO eCJIJlTeXHllqeCKOe HOB-:;
meCTBO, rrOKaSaHHOe Ha BbICTaBKe, 6Y,ll.eT B rrOCJIe,ll.yfOIIl,eM t's3HBJIeHO;,
KaK JlS06peTeHJle, TO ,ll.aTOIT SaHBKJI 6y,ll.eT CqllTaTbCH ,ll.eHb rrOMeIIl,eHJlR'
IIs06peTeHIUl Ha BbICTaBKe, II C 3TOrO ,ll.H5lorrpe,ll.eJIHeTC5l era npIlOpllTCT.

COIl,JlaJIMCTIIqeCKOe saKOHO,ll.aTeJIbCTBO B 06JIaCTH Hso6peTaTeJIbC1Ba;
rrpe,ll.OCTaBJIHeT Hs06peTaTeJl5lM II paIl,HOHaJIHSaTOpaM mll pOKHe JIHqHble'
npeHMyIIl,eCTBeHHble II HMYIIl,eCTBeHHble rrpaBa. ,

ABTOpOM Hs06peTeH~5l llJIH paIl,npe,ll.JI02KeHll5l npHSHaeTCH TOJIbKOl
TO JIHIl,O, TBOpqeCKHM Tpy,ll.OM KOToporo oim COS,ll.aHbI. )lJI5l npHsHaHllH:
coaBTopcTBa He06xo,ll.HMbI ,ll.Ba 3JIeMeHTa: coBMecTI-IbIH II TBOpqeCIiD H'
Tpy,ll.. B OT,ll.eJIbHbIX CJIyqaHX ,ll.onycKaeTcH BOSHllKHOBeHHe coaBTOpCTBa:
Ha IIS06peTeHHe rrpH OTCyTCTBHH COBMeCTHOrO TpY,ll.a, eCJIH .n:aTbI rrpH-;:
opHTeTa Sa5lBOK COBna,ll.afOT.

TBOpqeCKHH Tpy,ll. - HenpeMeHHoe yCJIOBHe B COS,ll.aHllH Hs06peTe-
HHHu H paIl,npe,ll.JIOmeHIIH, n03ToMY HymHo yqHThIBaTb, KaKoH TBOpqe-1
CKHII Tpy.n-BKJIa,ll. BHeceH Kam,ll.bIM II3 coaBTopoB B paspa60TKy npHSHa-x'
KOB, BKJIfOqeHHbIX B <POpMyJIy IIS06peTeHIIH. 3TO HSJIaraeTC5l B cnpaB.!?;
Ke 0 TBOpqeCKOM yqaCTHli. He,ll.OnYCTHMO oTcTynaTb aT 9Toro npaBHJJa',;
H BKJIfOqaTb B qHCJIO coaBTopOB Bcex JIHIl" yqaCTBOBaBIlIHX B KaqeClI ey
TeXHHqeCKHX HCnOJIHHTeJIeH, a TaKme JIHIl, ,ll.OJI2KHOCTHOro nOJIOmeHIUI ",
OHH IIMefOT npaBO Ha nOJIyqeHHe rrpeMIIH sa CO,ll.eHCTBHe B IIcnoJIbso:i"
BaHHH 'IIS06peTeHIIH HJIH paII,rrpe,ll.JIOmeHHH. CocTaB aBTopoB YCTaHaB-!;
JIHBaeTC5l CaMIIMU aBTOpaMII. CoaBTopaM npaBo aBTopcTBa H'a Hs06-,:2
p_eTeHue UJIH paII,npe,ll.JIOmeHIIe rrpllHa,ll.JIemIIT COBMeCTHO. I10P5l,ll.OK
JlCrrOJIbSOBaHHH rrpaB, npHHa,ll.JIemaIIl,HX coaBTopaM COBMeCTHO, orrpe,ll.e-
JI5leTC5l IIX COrJIameHHeM.+

I1paBo aBTopcTBa' Ha IIS06peTeHJle JlJIH paII,npe,ll.JIo2KeHJle-6ec-,'f
CpOqHOe npaBo. OHO He OTqy2K,ll.aeMO H He MomeT nepeXO,ll.JlTh no Ha-<
CJIe,ll.CTBy. I1paBo aBTopCTBa - a6COJIfOTHOe, CJI,e,ll.OBaTeJIbHO, Bce ,ll.PY-'
rIIe JIIIII,a o6HsaHhI BOS,ll.ep2KHBaTbC5l aT ,ll.eHCTBHI1, KOTopbIe MOrJIH 6hI
ero HapyllIIITb. I1s06peTeHue OXpaH5leTC5l nOJIHOCTbfO B rrpe,ll.eJIax CCCP j

paII,npe,ll.JIOmeHIIe - B npe,ll.eJIax npe,ll.npIIHTIIH.
I1pIISHaHJle aBTopCTBa IIJIH coaBTopCTBa Ha OTKpbITIIH, Hs06peTeHJlH

IIJIII paII,npe,ll.JIOmeHIIH npe,ll.onpe,ll.eJI5leT II ,ll.pyme HeIIMYIIl,eCTBeHl-IbIe
rrpaBa aBTopOB, rrpaBO rrpHopHTeTa, rrpaBO Ha HMH, cneII,JlaJIbHOe Ba-
SBaHHe OTKpbITH5l, Hs06peTeHH5l; Ha {)SHaKOMJIeHHe C MaTepIIaJI3MIIj
Ha O~HOBaHHII KOTOpbIX BhIHeceHO pellieHIIe no saHBKe; Ha sanHCb B TPy-
,ll.OBOII KHII2KKe; Ha TBOpqeCKIIe KOMaH,ll.HpoBKII; Ha BHeKoHKypCHbIH
rrpHe~ B YQe6Hble saBe,ll.eHII5l; Ha rrpe,ll.CTaBJIeHHe HX K saIIl,IITe ,ll.llCcep-
TaIl,IIH. ABTOpCKIIe CBII,ll.eTeJIbCTBa II rraTeHTbI rrpllpaBHHBafOTC5l K onyo-
JIHKOBaHHbIM rreqaTHbIM paOOTaM.

JIyqllIIIM Hs06peTaTeJI5lM II paII,llOHaJIIISaTOpaM, BHeCIlIHM KpyrrHbIH
BKJIa,ll. B TeXHHqeCKIIH rrporpecc H COBepllIeHCTBOBaHHe rrpOJlSBO,ll.CTBa,
TaKme sa MHOrOJIeTHfOfO Hs06peTaTeJIbcKyfO JI paII,llOHaJIJlSaTopcKylO
pa60Ty B JIf060H OTpaCJIJI HapO,ll.Horo xos5liicTBa MomeT 6hITb npHCBoe-
HO rrOtIeTHOe SBaHJle «3aCJIymeHHhIH JlS06peTaTeJIh pecrry6JIJlKJI», «3a-
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CJIymeHHbIH paII,JlOHaJIJlSaTOp pecrry6JIJlKJI», a TaK2Ke BbI,ll.aeTC5I Harpy,ll.-
HbIH SHaK «I1s06peTaTeJIh CCCP».

OCHO BHbIM IIMYIIl,eCTBeHHbIM rrpaBOM HsoopeTaTeJIeH JI paII,JlOHaJIJlSa-
TOpOB HBJI5IeTC5l npaBO Ha aBTopCKoe BOSHarpam,ll.eHJle, KOTopoe MomeT
6bITh rrOOIIl,pJlTeJIhHbIM (aT 20 ,ll.0 50 py6JIeii Kam,ll.OMY) sa caM <paKT JlSO-
6peTeHJl5l rrOCJIe BhI,ll.aqJl Ha Hero aBTopCKoro CBll,ll.eTeJIbCTBa, a TaKme
BOSHarpam,ll.eHIIeM sa JlCrrOJIhSOBaHIIe IIS06peTeHII5l II paII,npe,ll.JIOmeHIIH,
KOTopoe orrpe,ll.eJI5leTCH B SaBIICIIMOCTH aT SHaqeHII5l rrOJIyqeHHOrO 3KO-
HOMJlqeCKOro 3<p<peKTa. "~

ABTopCKoe BOSHarpam,ll.eHIIe - 3TO OrrJIaTa TBOpqeCKOrO Tpy,ll.a
aBTopOB OTKpbITIIii, H306peTeHHH II paII,HOHaJIIISaTOpCKHX rrpe,ll.JIO)f{e-
HJliL ABTOp IIMeeT rrpaBO Ha Hero HeSaBIICJlMO aT saprrJIaTbI II rrpeMIIii.
PaSMep aBTopCKoro BOSHarpam,ll.eHHH SaBIICHT He CTOJIbKO aT KOJIII-
QeCTBa <paKTIItIeCKOrO SaTpaqeHHOrO aBTopOM Tpy,ll.a Ha COS,ll.aHIIe aT-
KpbITII5l, IIS06peTeHHH H paII,rrpe,ll.JIOmeHIIH, CKOJIbKO OT BamHOCTH
pellIeHHoii sa,ll.aqII, OT KOHeqHhIX pesyJIhTaTOB, rrOJIyqaeMhIX aT IIX
peaJIIISaII,IIH B HapO,ll.HOM xos5liicTBe.

3a OTKpbITIIe BOSHarpam,ll.eHIIe BbIIIJIaqIIBaeTCH HesaBIICHMO aT IIC-
rrOJIbSOBaHJlH OTKpbITHH 'B HapO,ll.HOM XOS5lHCTBe, rrOCKOJIbKY yqJlTbI-
BaeTCHSHaqeHIIe ,ll.aHHOrO OTKphITIIH, era BKJIa,ll. B HayKy. 3a IIS06peTe-
HIIH H paII,rrpe,n:JIOmeHIIH BOSHarpalK,ll.eHIIe BhIIIJIaqIIBaeTC5l B TOM CJIy-
qae, eCJIH OHH IICrrOJIhSOBaHhI B HapO,ll.HOM XOS5lITCTBe. BOSHarpa2K,n:eHHe
sa IIs06peTeHIIe, COS,ll.afOIIl,ee 9KOHOMIIfO B rrpOII,eCce era IICrrOJIhSOBaHIIH,
BhIIlJIaqIIBaeTCH aBTopy B TeqeHIIe rr5lTJI JIeT rro 2 % OT 9KOHOMIItIeCKOrO
3<prpeKTa, MaKCIIMaJIhHaH cyMMa BOSHarpam,ll.eHJlH He ,ll.OJImHa rrpeBbI-
lIIaTb 5000 py6. sa OTKphITIIe II paII,rrpe,ll.JIOmeHIIe JI 20000 py6. - sa
JlS06peTeHJle.

BHEAPEH~E J.1 3CDCDEKTHBHOCTb
HAYI.fHblX J.1CCnEAOBAHHJI1

II
§ 1. BHeApeHJ1e 3aKOH~eHHbIX
HaY~HO·HccneAoBaTenbCKHX pa60T
B np0J13BOACTBO

u BHe,n:peHIle saKOHqeHHhIX HaYQIlblX IICCJIc)(onn-
HIIII B rrpOIISBO,ll.CTBO 5lBJIHeTCH saBepliiafOIIl,IIM 9TanOM H liP. IlIll';(flt'·
HIIe - 3TO rrepe,ll.aqa rrpOIISBO,ll.CTBy HaylJHOil IIPO;\YI<I\1I11 (OTIIt''/'M,



IIHCTpyKIl,HH, BpeMeHHble YKa3aHlUr, TeXHRlJ.eCKHe.yCJIOBH51, TeXHllj
qeCKHH npOeKT H T. ,D,.) B y,D,06HOii ,D,JI51peaJIH3aIl,HH epOpMe,06eCneqHi
BaIO~ell TeXHHKO-3KOHOMHqeCKHH3epepeKT.HayqHO-HCCJIe,D,OBaTeJIbCKa;
pa60Ta npeBpa~aeTC51 B npO,D,yKT TOJIbKO C MOMeHTa ee nOTpe6JIeHlI
npOH3BO,D,CTBOM. .

3aKa3qHKaMH Ha BblTIOJlHeHHeHHP MoryT 6bITb TeXHHqeCKHe ynpaB
JIeHH51MHHHCTepCTB, CTpOHTeJIbHble TpeCTbl H yIIpaBJIeHH51, npOH3BO '
CTBeHHble IIpe,D,npH51TH51CTpOHTeJIbHOHHH,D,yCTpHH,K5 H T.,D,.DO,D,p51
<JHK- HayqHO-HCCJIe,D,OBaTeJIbCKa51OpraHH3aIl,H5I, BbITIOJIH5IlO~a5IHHP,
COOTBeTCTBHHC nO,D,p5I,D,HbIM,D,ByCTOpOHHllM,D,OrOBOpOM,06513aH CepOPM.·
.JIllpOBaTb npe,D,JIOLKeHHe,D,JI5IBHe,D,peHH5I.DOCJIe,D,HeeB 3aBHCHMOCTHq
yCJIOBHll ,D,OrOBOpa,D,OJILKHOCO,D,epLKaTbTeXHHqeCKHe yCJIOBH5I,TeXHHq
eKOe 3a,D,aHHe, npoeKTHylO ,D,OKyMeHTaIl,l1lO,BpeMeHHylo iUICTPYKIl,HIO,
YKa3aHH5I H T. ,D,.Dp0Il,ecc BHe,D,peHH5ICOCTOHTH3 ,D,ByX3TanOB: nepBOrO'
OIIbITHO-npOH3BO,D,CTBemIOrOBHe,D,peHH5I; BTOpOrO - CepHHHOrO BRe.,
peHH5I (BHe,D,peIIHe HOBOll HaylCH H TeXHlIKI1).

KaK 6bI T~aTeJIbHO Hil IIpOBO,D,HJIHCbHHP B HayqHO-IlCCJIe,D,OB~
TeJIbCKHX OpraHH3aIl,H5IX, BCe LKe OHl1 He MoryT BceCTOpOHHe yqeCT
pa3J1flqHbIe, qaCTO CJIyqaHHble epaKTopbl, ,D,eHcTBylOliure B yCJIOBH
npOH3Bo,D,CTBa.D03TOMY HayqHa5I pa3pa6oTKa Ha nepBOM ::1Tane BHe
peHH5I Tpe6yeT OIIbITHOH npOBepKH B npOliI3BO,D,CTBeHHbIXyCJIOBl15I'

TaK, HOBbIe KOHCTpyKIl,HH MOCTOB, 3,D,aHHH, coopyLKeHIIII ,D,OJILKH
ObITb npe,D,Bapl1TeJIbHO H3rOTOBJIeHbl H HCnbITaHbl Ha nOJIIIfOHaX Hft:
3aBO,D,aX-II3roTOBHTeJl5IX.HOBbIe MaTepIIaJIbl, KpOMe T~aTeJIbHbIX JIac·
paTopHblX lICnbITaHHH B IIpOII3BO,D,CTBeHHbIXYCJIOBII5IX, npIIMeH5110T,D,.I¥
1I3rOTOBJIeHHH KOHCTpyKIl,llH Ha OnbITHbIX yqaCTKax. TexHoJIorl1qeCK
np0Il,eCCbI no,D,JIe)I{aTOI1bITHOHnpOBepKe Ha np0113BO,D,CTBeHHbIXnpe'
npH5ITH5IX. DPII 3TOM B p5I,D,eCJIyqaeB Tpe6yeTcH nepe060py,D,OBaH
1'pa,D,IIIl,IIOHHbIXTeXHOJIOrnqeCKHX JIHHHH C ,D,06aBJIeHIIeMHOBoro 060p
)l,OBaHH5I. ECJIH B pe3YJIbTaTe BblTIOJIHeHHHHHP npe,D,JIaraeTC5IHOB
MaWHHa, MexaHH3M HJIH KaKOe-JIH60 060pYJl,OBaHlle, TO He06xo,D,lIMO
rOTOBHTb onbITHMH 06pa3eIl,.

OIIbITHbIe 06pa3UbI KPHCTpyKIl,HH, MaTepHaJIOB, MaWllH T~aTeJIbH;
1I3yqalOT.B npOR3Bo,D,CTBe~HbIXYCJIOBll5IX npH pa3JIHQHbIX MHoroKpa
HblX B03,D,eilcTBHHX MeXaHHI:leCKliX Harpy30K H npIIpO,D,HbIX epaKTOpo ,
Ilpo,D,oJILKHTeJIbHOCTbTaKHX HCllbITaHHH YCTaHaBJIHBalOTCneIl,HaJIbHbIM
paCqeTaMH.

Ha OCHOBe pe3YJIbTaTOB onNTHOH npOH3BO,D,CTBeHIlOll npOBepK
aHaJIH3HpYlOT TeXHlIKO-3KOHOMHqeCKYIO 3epepeKTHBHOCTbOnbITHblX 0
p a3Il,OB. Oco6oe BHHMaHHe y,D,eJl5IlOT3KCIJ.llyaTaIl,HOHHbIM nOKa3aT
JI5IM KaqeCTBa 06pa3UOB, Ha,D,eLKHOCT11,,D,OJIrOBeqHOCTH,ce6eCTOliMOCT11
3KCIIJIyaTaIl,IIOHHbIM 3aTpaTaM, TeXHOJIorWIHOCT11113rOTOBJIeHl15I113K ••
nJ1yaTaIl,l1H, B03MOlliHGCTH cepUHH )ro n)OH3BO,D,CTBa, HeJ6xo,D,HMCCT
nepe06opy,D,OBaHH5I npOH3BO,l:lCfBeHHbIX npe,D,npHHTIIH..

Pe3YJIbTaTbl 11CrrbIT3HHll OepOPMJI5IlOTB BH,D,err05ICHHTeJIbHOII3mmc
KIl, K KOToporr npHJIaralOT pa3,lIlIQHble aKTbl CouelHWH KOHCTPYKTIlBHbIX'
TeXHOJIOrHqeCKHX, 3KCnJIyaTaIl,HOHHbIX, 3KOHOMHtIeCKHX, 3prOHOMH,
'qeCKHX,_caHHTa pHO-nrrneHHIJ:eClmX, npOTHBonmKa pHbIX, op r3H1l3aIl,11;

Il,l1OHHbIX H ,D,pyrHx oc06eHHQCTeH HCnbITyeMblx 06pa3Il,OB. AKTbl no,D,-
nHC~BaIDT npe,D,CTaB11TeJI113aKa3qHKa 111l0,D,p5I,D,Q11Ka.

I1HOr,D,aB 11CnbITaHHHOnbITHbIX Q6pa3Il,OB OCHOBHbIMKpllTep11eM 5IB-
JI5IeTC5IHX AOJIrOBelIHOCTb C yqeTOM C06JIlO,D,eHH5IBblCOKoro KaqeCTBa.
TaK, npH pa3pa6oTKe HOBblX KOHCTpyKIl,HH O,D,eM,D,aBTOM06I1JIbHbIX
Aopor BaLKHeHWHll Kp11Teplill - 9TO CpOK CJ1yLK6bl, 11CqHCJI5IeMbIH
10~30 ro,D,aM11.B TO Me BpeM5I npO,D,OJILKIITeJIbHOCTbHCnbITaHl15I onblT-
Ho-np0113BO,D,CTBeHH~X06pa3UOB BeCbMa OrpaHHqeHa. '
B TaK11X CJIYQa5IX He06xo,D,HMOnpnMeH5ITb MeTO,D,bIHaTypHoro MO-

AeJI11pOBaHH5I YCJIOB11HCJIyLK6bI KOHCTpyKIl,HH, YCKOp5IlO~He BpeM5I
(cM.rJI. 3); nOKpbITl15I)I.opor HCnblTblBalOTHa rrOJIHrOHaX KpyrJIOcyTOQHblM
AB11LKeHIIeMpaCqeTHblX no oceBOH Harpy§Ke H CKOpOCT11aBTOM06HJIeH;
HOBbIe MaTepHaJIbl npOBep5IlOT Ha CTOllKOCTbMHorOKpaTHbIMH CTaTHCTH-
qeCKHMH H ,D,HHaM11qeCKHM11Il,HKJIHqeCKHMII3arpyLKeHl15IMH, 3aMopaMH-
BaHHeM II OTTaHBaHHeM 06pa3Il,OB, ,D,eikTB11eMarpeCCHBHbIX Be~eCTB
H T.,D,.

DepBblll 3Tan BHe,D,peHHH Tpe6yeT 60JIbWHX ep11HaHCOBbIX3aTpaT,
3HaQIITeJIbHOH Tpy,D,OeMKOCT11B l1SrOTOBJIeHH110I1bITHbIXo6pa3Il,OB, CBH-
saH C npo,D,OJILKHTeJIbHbIMli(0,5-2 rO,D,a) rrp0113BOACTBel-lHbIMH11CIIbI-
TaH11HM11,QaCTOTpe6YlO~l1M11 ,D,O,D,eJIOKII llepe,D,eJIOK. Ha 3TOM 3TarreIHe06xo,D,HMO YQaCTHe aBTopoB B HCCJIe,D,OBaHII5IXOnbITHbIX 06pa3Il,OB

I H pa3pa6oTKe peKOMeH,D,aIl,Hll no HX cOBeprueHTBoBaH11lO II T. ,D,.ECJIII
i Ha n~pBoM 3Tarre HCnbITbIBalOT 06pa3eIl, MaW11Hbl, IIMelO~HH Hapo,D,Ho-

X035IlICTBeHHoe 3HalJeHHe, ero COBMeCTHOC TeXHHqeCKOll ,D,OKyMeHTaIl,l1-
ell nepe,D,alOTCneIl,HaJIbHOll KOM11CCHHHa rocy,D,apcTBeHHble HCrrbITaHII5I.

DpHKJ1a,D,HbleTeOpeT11qeCKHe11CCJIe,D,OBaHH5I11 OKP CtIHTalOTC513a-
BepweHHbIM11, eCJIHB COOTBeTCTBHHC ,D,oroBopoM no HHM pa3pa6oTaHbI
BpeMeHHble peKOMeH,D,aIl,H11,YKa3aHI15I IIHCTPYKIl,H11, npe,D,JIOLKeHII5I
H ,D,pynre PYKOBo,D,5I~l1e MaTepHaJIbl.

3aBepweHIIeM H BHe,D,peHHeM OnbITHO-KoHcTpyKTopcKHX p360:
ClIHTaeTC5I OllbITHO-npOMbIWJIeHHOe BHe,D,peIIHe npe,D,npl15ITHeM HOBOH
TeXHOJIOr11H; H3rOTOBJIeHIIe OnbITHOrO o6pa3ua npH60pa IIJIH o60py,D,o-
BaHl15I, nepe,D,aQa yCTaHOBJIeHHOH,D,oroBopoM napTH11 HOBNX MaTepHa-
JIOB HJ1H,D,oKyMeHTaIl,l1HSaBO,D,aM-113rOTOBHTeJI5IM.Dpe,D,J10LKeHl15I0 sa-
KOHqeHHblX HHP paccMaTp11BalOT Ha HayqHO-TeXHHlJ.eCKHX COBeTax,
a B CJIyqae oco60 Il,eHHbIX npe,D,JIOLKeH11H- Ha KOJIJIerH5IXMHH11cTepcTB,
II H3npaBJI5IlOT Ha np0113BO,D,CTBO,D,JI5I065I3a.TeJIbHOrO npHMeHeHII5I.
DocJIe OnbITHO-npOH3B04cTBeHHorOIIcrrbIT3Hl15I HOBbIe MaTep11aJibI,
KOHCTpyKIl,l1l1, TeXH0J10rmo BHe,D,p5IlOT B cep11HHoe npOH3BO,D,CTBO
KaK 3J1eMeHTbI HOBOll TeXHHKH. Ha 3TOM (BTOpOM) 3Tane HayqHO-
llCCJIe,D,oB3TeJIbCKHeopraHH3aIl,l1H He np11H11MalOTYQaCTl15I BO BHe,D,pe-
HHII. OHH MoryT no npocb6e BHe,D,p5IlO~l1X opraHH3aIl,HH ,D,aBaTb
KOHcyJIbTaIl,l1H HJI11OKa3bIBaTb HaYlIHO-TeXHHQeCKYlO nOMOIIl,b. .

50JIbWOe KOJIHqeCTBo HHP BbITIOJIH5IiOTno 33,D,aHHIOCTpOIITeJIbHbIX
rpeCTOB, ynpaBJIeH11H II ,D,pyrIlx nO,D,pa3,D,eJIeHHII.TaK11e KpaTKO-
CpOQHble HHP (06bIQHO np0,D,OJIMIITeJIbHOCTblOO,D,l1Hron) Hanp3BJIeHbI
H3 p33peweHHe aKTyaJIbllblX AJIH Jl,3HH0I1 opraHI13aUIIII HayTHIO-npo-
H3BO,ll,CTBeHHbIXBonpOCOB (COBepweHCTBOB3HIIe IWHCTPYKIl,HH c yqeTOM



MaKCHMaJIbHOrO HCrrOJIbSOBamUI MeCTHbIX MaTepIIaJIOB II Cpe,1J.CTB MeXa- >}'

HHsaIIIIII, paSpa60TKa HOBOD: TeXHOJIOnm CTpOIITeJIbCTBa, OpraHIISa-r
IIII5I pa60T MeTOAOM CeTeBOfO IIJI3HIIpOBaHH5I H T. ,1J..). B 9TIIX CJIyqa5Ix'
SaKOHqeHHble HI1P BHe,1J.pmOT C06CTBeHHbIM crroc060M, T. e. CTpOIITeJIb-!
HOD: Op raHHSaIIIIeD:. HayqHO- HCCJIe,1J.OBaTeJIbCKa5I OpraHIISaIIH51 rrpe,1J.-·,
CT3BJI5IeT SaK3SqIIKY KOHKpeTHylO, rrpIIrO,1J.HylO ,1J.JI5IBHe,1J.peHII51 TeXHII-<
4ecKylO ,1J.OKyMeHTall,lIIO (HHCTpyKIIIIH, yKasaHII5I, pa60qlIe 'lepTe:t:KW
11 T. ,1J..), KOTOpylO paCCMaTplIBalOT Ha TeXHH'leCIClIX COBeTaX OpraHlISa-:
!LHli, 1I rrOCJIe yTBep:t:K,1J.eHlI5Iee fJIaBHbIM lIH:t:KeHepOM HarrpaBJI5IIOT ,1J.JI5I)
BHe,1J.peHlI5I Ha npOlISBO,1J.CTBO.y

06beMbI TaKlIX BHe,1J.peHlID: orrpe,1J.eJI5IeT SaK3S'Um. OHlI MoryT 6bITb~
HeSHaqlITeJIbHbIMII B nepBbID: ro,1J., eCJIII Tpe6yeTC5I IIX npOIISBO,1J.CTBeHo<

~HaH npOBepK3, IIJIH 60JIbIllIIMII, eCJIII H3Y4Hoe ~pe,1J.JIO:t:KeHHe paspa60"
TaHO C MaKCIIMaJIbHbIM y'leTOM MeCTHbIX yCJIOBIIII, TI.IIaTeJIbHbIMlI JIa60,
paTopHbIMlI II nOJIeBbIMII l1CnbITaHlIHMlI, MO,Il,eJIlIpOBaHHeM BO BpeMeHlri
yCJIOBHH 9KCnJIyaT31LHII.

§ 2. 3«:1lClleKTMIJHOCTb HaYi.lHblX
HccneAoBaHMH H ee KpMTepHH

BHe,1J.pellIIe pesyJIbTaTOB HI1P 06eCne'llrBaeT
9KOHQ,lVIlIqeCKYIO9epepeKTHBHoCTb B HapO,1J.HOMXOS5IllCTBe. HayKa CTaJI~:t
O,1J.HIIMHS BII)I,OB 06IIIeCTBeHHoro rrpOIISBO,1J.CTBa. TIo,1J. 9KOHOMHqeCKOf!f"
9d)epeKTHBHoCTblO HayqHbIX IICCJIe,1J.OBaHIIllB ueJIOM nOHIIMalOT CHHi'KeHIIe.'
saTpaT OBeIIIeCTBJIeHHOrO II :t:KHBOrO Tpy,1J.a Ha npOHSBO,1J.CTBO npo,1J.YK:;'
uHlI B TOll OTpaCJIlI, r,1J.e BHe,1J.p5IIOTS3KOH'leHHble HI1P H OKP. .

3¢epeKTlIBHOCTb HayqHbIX IICCJIe,1J.OBaHIIll MO:t:KeT 6bITb P3SJIHqHOH::
9KOHOMH'leCKaH 9epepeKTHBHOCTb (pOCT H3uIIOHaJIbHOrO ,1J.oxo)l.a, nOBbI
memle npOllSBO,1J.HTeJIbHOCTll Tpy,1J.a, KaqeCTBa npO)l.yKUIIII, CHII:t:KeHII
saTpaT Ha HayqHble HCCJIe,1J.OBaHH5I); yKpenJIeHHe 060pOHocnoc06HOCT
CTpaHbl; COUIIaJIbHO-9KOHOMIIqeCKaH 9epepeKTHBHOCTb (JIHKBII,1J.auUII51TSI
:t:KeJIoro Tpy,1J.a, yJIy'lWeHHe caHIITapHo-rrrrIIeHIIqeCKllX YCJIOBHuHTpy,1J.a
OqIICTKa OKpy:t:K31OI.IIeH:Cpe)l.bI II T. ,1J..); npeCTH:t:K OTeqeCTBeHHOll HayKH

I1Tor BHe,1J.peHll5I HayqHbIX IICCJIe,1J.OBaHIIll B npOIISBO,1J.CTBOu- poc ".
rrpOI1SBO,1J.IITeJIbHOCTH Tp y,1J.a, CHII:t:KeHIIe ce6eCTOIIMOCTH HS,1J.eJIHH,nOBhI" I

weHIIe llX KaqeCTBa, ,1J.OJIrOBeqHOCTb, Ha,1J.e:t:KHOCTb. PeSYJIbTaTbI Hayq·.
HblX IICCJIe,1J.OBaHHH:BJIHHIOT Ha Bce CTOpOHbI paSBIITHH COUIIaJIHCTW:
4eCKoro 06I.IIeCTBa. B CB5ISII C TaKOH: POJIblO HayKH paCXO,1J.bI Ha Hee He-:
rrpepbIBHO BospaCTalOT. TeMnbI saTpaT Ha HayKy rrp~BbIwalOT TeMnb
K3nHTaJIOBJIO:t:KeHHH B HeCKOJIbKO pas. 3TO He CJIyqaIIHO. HayKa HB-
JI5IeTC5I HaII60JIee 9epepeKTIIBHOll cepepOH KarrHTaJIOBJIO:t:KeHIID:. B MllPO:
BOH rrpaKTHKe npIIHSITO CqHTaTb, qTO rrpH6bIJIb OT KanIITaJIOBJIO:t:KemIH
B Hee COCTaBJI5IeT 100-200 % II HaMHoro Bblwe npH6bIJIH JII06blX OT'
paCJIeH. TIo ,1J.aHHbIMsapy6e:t:KHbIX 9KOHOMIICTOB, Ha 1 ,1J.oJIJIap saTpaT
Ha HayKy npII6bIJIb B fO,1J. COCTaBJIHeT OT 4 )l.0 7 )l.oJI,TIapOB II 60JIbwe.

B HaweD: CTpaHe 9epepeKTHBHOCTb HayKH TaK:t:Ke BbiCOKa51. Ha 1 p.,
aaTpaLJeHHblit Ha Hl-1P II OKP, rrpH6~IJIb COCTaBJIHeT 3-8 p.

HayKa C Ka:t:K,1J.bIMrO)l.OM 06XO,1J.HTC5106IIIecTBy Bce JI,Opo:t:Ke. Ha Hes

paCXO,Il,YIOT orpoMHble CYMMbI. TI09TOMY B 9KOHOMHKe HayKH BOSHHKaeT
11 BTOpa5l np06JIeMa - CI1CTeMaTl1qeCKOe CHHlKeI-me HenOCpe,1J.CTBeHHbIX
saTpaTHa HCCJIe,1J.oBaHHH npH BospaCTalOI.IIeM 3epepeKTeOT EX BHe,1J.pe-
HHH. B CBHSlI C 3THM rro,rr. 3epepeKTHBHOCTblO H3yqHbIX IICCJIe,1J.OB3HHH
nOHI1MalOT TaKlKe no BOSMOlKHOCTH 60JIee 3KOHOMHoe npOBe)l.eHHe HHP.

TIOBbIWeHl1e 3epepeKTHBHOCTI1 HayqHbIX lICCJIe,Il,OBaHHll B KOJIJIeKTIfBe
MOlKeT 6bITb ,1J.OCTlirHYTO paSJIHLJHbIMI1 crroc06aMH:yJIyqmeHHeM nJIaHlI-
pOBaHH51 1I opraHlIsaUHH HHP; 60JIee 9epepeKTHBHbIM HCnOJIbS?BaHHeM
06opy,rr.OBaHll51; paUliOHaJIbHbIM HCrrOJIbSOBar-meM aCCHrHOBaHHH; MaTe:
pHaJIbHbIM CTHMyJIHpOBaHlICM HayqHOrO Tpy,rr.a; npHMeHeHHeM HayqHOll
opraHllS3UHH Tpy,1J.3 HHP; yJIyqWeHHeM rrCHXOJIOrrrqeCKOrO KJIHMaT3
B H3yLJHOM KOJIJIeKTHBe H T.,1J..

nJIH oueHKH 3epepeKTHBHOCTHlICCJIe,1J.OBaHHll nplIMeHHIOT paSJIHqHble
KpHTepHlI, xapaKTepHsylOI.IIHe CTerreHb HX pesyJIbTaTHBHOCTH.

<pYH,1J.aMeHTaJIbHble HCCJIe,1J.OBaHllH HaqHHalOT OT,1J.aBaTb KarrHTaJIO-
BJIO:t:KeHHHJIHWb cnycTH SHa'lHTeJIbHbIH nepHO,1J. nOCJIe Ha4aJIa pasp360T-
KH. PeSYJrbTaTbI HX 06bI'lHO WHpOKO rrpHMeHHIOT B paSJI1fqHbIX OTpac-
JI51X, HHor,1J.a B Tex, r)l.e HX COBceM He mKH,1J.aJIH. TIo,1J.'lac HeJIerKO nJIa-
HHpOBaTb OlKH,rr.aeMble peSYJIbT3TbI TaKHX I1CCJIe,1J.OBaHHH.

<PYH,ll;aMeHTaJIbHble TeOpeTI1'leCKl1e HCCJIe,1J.OBaHHH Tpy,1J.HO oueHlITb
KOJIIIqeCTBeHHbIMH KpHTepHHMH 3epepeKTHBHOCTli. 06bIqHO MOlKHO YCTa-
HOBHTb TOJIbKO KaqeCTBeHHble KpHTepHlI: BOSMOlKHOCTb IIlHpOKoro rrpH-
MeHeHHSI pesyJIbTaTOB HCCJIe,1J.OBaHHHB paSJIH'lHblX OTpaCJIHX Hapo,rr.Horo
XOSHllCTB3 CTpaHbI; HOBllSHa HBJIeHHll, ,1J.alOI.IIaH60JIbWOll TOJIqOK ,1J.JIfI
npHHUlinHaJIbHOrO paSBlITHH HaH60JIee aKTyaJIbHbIX I1CCJIe,rr.OBaHI1H:;cy-
I.IIeCTBeHHbIll BKJIa)l. B 060pOHOC-fIOco6HOCTb CTpaHbl; rrpliopHTeT OTe'leCT-
BeHHOH: HayKH; OTpaCJIb, r,1J.e MoryT 6bITb Ha'laTbI rrpl1KJIa,1J.Hble HCCJIe-
,1J.OBaHH51;WHpOKoe MelK,1J.yHapO,1J.Hoe npl1SHaHHe pa60T; epyH)l.aMeHTaJIb-
Hble MOHorpaepHH rro TeMe H UlITHpyeMocTb HX Y'leHbIMli paSJIIl'IHbIX

CTpaH. 0

TIpOI.IIe oueHHTb OlepepeKTHBHOCTbnpHKJIa,1J.HbIX HCCJIe)l.OBaHlifl H pas-
p36oTOK. B 3TOM CJIyqae rrpHMeHHIOT paSJIHqHble KOJIH'leCTBeHHble KpII-
TepHH.

06 3epepeKTl1BHOCTH JIl06bIX IfCCJIe,1J.OB3HHHMOlKHO CY,1J.HTbJII1Wb noc-
JIe HX saBepweHHH H BHe,IIpeHlIH, T. e. TOr)l.a, Kor,1J.a OHH Ha'lHHaIOT )l.a-
B3Tb OT,1J.aqy ,Il,JIH HapO,Il,HOrO XOS51HCTBa. BOJIbWOe SHaqeHHe npH06pe-
T3eT epaKTop BpeMeHH. llo3ToMy np0,1J.OJIlKHTeJIbHOCTb ,pa3pa60TKl1
npHKJIa,1J.HblxTeM no BOSMOlKHOCTH,1J.OJI:t:KHa6bITb KOp0'le. JIy'lWHM HBJIH-
eTCH TaKOH: BapHaHT, Kor,rr.a rrpO)l.OJIlKlITeJIbHOCTb HX paspa60TKH He
npeBbIwaeT 3-x JIeT. nJIH 60JIbWHHCTBa rrplfKJIa,1J.HbIX HCCJIe,1J.OB3HHH:
BepOHTHOCTb rrOJIy'leHlIH 3epepeKTa B HapO,1J.HOMxosHikTBe B 6JIH:t:K3UWee
BpeMH ,Il,OCTl1raeT 80 %.

3epepeKTlIBHoCTb HCCJIe,1J.oBaHI1HKOJIJIeKTlIBa (oT,1J.eJIa, Kaepe,rr.pbI, JI3-
60p3TOpHH, HHH, KB, Bysa) 1I O,1J.HOrOHay'lHOrO pa60THliKa oueHH-
B310T rro-pasHoMY. '

3epepeKTHBHoCTb pa60TbI HayqHOrO pa6oTHlIK3 oueHHBalOT pa3JIlf4-
HbIMH KpHTepHHMH: rry6JIliKaUllOHHblM, 3KOHOMH'leCKHM, HOBHSHOH:
paspa6oToK, uHTHpyeMocTblO pa60T H ,1J.p;



ny6JIIIKaUllOHHbIM KpllTeplleM XapaKTepll3ylOT 06\UylO .n.eHTeJIb-
HOCTb - CyMMapHoe KOJIlltIeCTBO MOHOrpa¢IlH:, ytIe6HllKOB, yqe6HbIX
nOC06HH:. 9TOT KpHTepHll He Bcer.n.a 06'beKTIlBHO otpallia.eT a¢¢eKTHB-,
HOCTb HayqHOrO pa60THllKa. DbIBalOT CJIyqall, Kor.n.a npll MeHbIlIeMJ
KOJIllqeCTBe neqaTHbIX pa60T OT.n.aqa 3HaqllTeJIbHO 60JIbIlIe, qeM OT 66JIb-":
IlIero KOJIllqeCTBa MeJIKHX rreqaTHbIX pa60T. 9KOHOMllqeCKYlO OUeHKy
pa60TbI OT.n.eJIbHOrO HayqHOrO pa60THllKa rrpllMemllOT pe.n.KO. qa\Ue
B KaqeCTBe aKOHOMHqeCKOrO KpllTepllfl HCrrOJIb3YlOT rrOKa3aTeJIb rrpo-
113Bo.n.llTeJIbHOCTll Tpy.n.a HayqHOrO pa60THllKa HJIH BbIpa60TKy B TbI-
Cflqax py6JIeH: CMeTHOH: CTOHMOCTH HI1P. KpHTepHH: HOBH3HbI H~P -
9TO KOJIllqeCTBO aBTopCKHX CBH.n.eTeJIbCTB H rraTeHTOB. KpllTepllll Ull-;
TllpyeMocTll pa60T yqeHOrO rrpe.n.CTaBJIfI~T C060H: q~CJIO CCbIJIOK Ha ero;:;;
neqaTHbIe pa60TbI. 9TO BTopOCTerreHHbIH KpHTepHH. ". \Jt

9¢¢eKTHBHOCTb pa60TbI HayqHO-HCCJIe.n.OBaTeJIbCKOH rpyrrrrbI HJIH.,~

opraHH3aUHH oueHllBalOT HeCKOJIbKHMll KpHTepHflMW rrpOH3B~.n.HTeJIb-.(.•.t.
HOCTblO Tpy.n.a, KOJIHqeCTBOM BHe.n.peHHbIX TeM, 9KOHOMHqeCKOll a¢¢eK- ~
THBHOCTblO OT BHe.n.peHHfI HI1P II OKP, 06\UHM 9KOHOMHqeCKllM a¢¢eK-.~

TOM, KOJIHqeCTBOM rrOJIyqeHHbIX a~TopCKHX CBll.n.e-:eJIbCTB H ~aTeHTO.B~••i1. "'.

KOJIHqeCTBOM npo.n.aHHbIX JIHueH3HH HJIH BaJIlOTHOH BbIpyqKOll. KpllTe-',
pHll rrpOH3Bo.n.llTeJIbHOCTH Tpy.n.a orrpe.n.eJI5I1OT rro ¢opMyJIe Kn = Co/P"
r.n.e Co - 06\UaH CMeTHafl CTOHMOCTb HI1P H OKP, TbIC. p.; P - cpe.n.-~
HeCrrllCOqHOe qHCJIO pa60THllKOB OCHOBHoro H rro.n.c06Horo IIepCOHaJIa;;
OT.n.eJIa, Ka¢e.n.pbI, JIa60paTopllH HJIH HI1I1.

06bIqHO Kn paCCqHTbIBalOT 3a ro.n., rrOCKOJIbKY yCTaHoBHTb CMeT- \
HbIe pacxo.n.bI HI1P 3a MeCflU HJIH KBapTaJI MOlliHO TOJIbKO opHeHTH-,
POBOqHO. Cpe.n.Hero.n.OBafl Bblpa60TKa HI1I1 H OKP Ha o.n.Horo pa60T.:~
HllKa KOJIe6JIeTCfI OT 5 .n.o 15 TbIC. p. ,

KpHTepHH BHe.n.peHHfI KB 3aKOHqeHHbIX TeM YCTaHaBJIHBalOT B KOHue}
KaJIeH.n.apHoro ro.n.a cyMMHpoBaHHeM 3aKOHqeHHbIX pa60T mB• BHe.n.pe-_
HHe TeMbI oueHHBalOT CTerreHblO 3aBepIlIeHHfI TeMaTllqeCKOrO nJIaHa;:'

KpllTepHH: 9KOHOMllqeCKOH: a¢¢eKTHBHoCTH BbIqllCJI5I1OT TaK: Ka = '
= 913. 3.n.ecb 9, 3 - 9KOHOMllqeCKllH: 9¢¢eKT OT BHe.n.peHH5I TeMbI Ii
3aTpaTbI Ha ee BbIITOJIHeHlle II BI-Ie.n.peHHe, TbIC. p.

9KOHOMllqeCKllH: a¢¢eKT OT BHe.n.peH1l5I HBJIHeTCfI OCHOBHbIM rrOKa3a-
TeJIeM a¢¢eKTllBI-IOCTll HayqHbIX llCCJIe.n.OBaI-IllH:. OH 3aBllCllT OT MHorHX
¢aKTopoB - 3aTpaT Ha BHe.n.peHlle, 06'beMa BHe.n.peHHH, CpOKOB OCBoe·
HllH HOB0I1 TeXHHKll II T• .n.. 9¢¢eKT OT BHe.n.peHllH paCCqllTblBalOT 3a
BeCb rrepllO.n., HaqllHafl co BpeMeHll pa3pa60TKll TeMbI .n.o rrOJIyqeI-IIl51
OT.n.aqll. 06blqHO rrpo.n.OJIllillTeJIbHOCTb TaKoro rrepllo.n.a rrpllKJIa.n.HbIX
llCCJIe.n.OBaI-IllH: COCTaBJIHeT HeCKOJIbKO JIeT. O.n.HaKO B KOHue ero MOlliP.lO
rrOJIyqllTb rrOJIHbIll Hapo.n.HOX03HH:CTBeHHbIll s¢¢eKT.

YpOBeHb HOBll3HbI rrpllKJIa.n.HbIX llCCJIe.n.OBaHllH: II paspa60TOK KOJI·
JIeKTllBa xapaKTepH3YlOT KpllTepHeM Ka, T. e. qllCJIOM 3aBepIlIeHHblX
pa60T, no KOTOpbIM rrOJlyqeI-Ibl aBTopCKHe CBll.n.eTeJlbCTBall rraTeHTbl.

§ 3. PaCLIeT 3KOHOMHLlecKoJii
3cjlcjleKTHBHOCTH HaYLlHblX HccneAOB8HHA

PaCqeT aKOHOMlltIeCKOH: 9¢¢eKTllBHoCTII HI1P
II OKP IIMeeT CBOll oc06eHHOCTll. Hall60JIee qeTKO 9TII pa60TbI pa3.n.e-
JlfllOTCH Ha TpH 9Tarra: BbI60p TeMbl, BbIITOJlHeI-Ille HI1P llJIll OKP,
Bl-Ie.n.peI-Ille B rrpOIl3Bo.n.CTBO. 009TOMY paCqeT He06xo.n.llMO rrpOH3Bo.n.llTb
n09TarrI-IO. Pe3YJlbTaTbl HaytIHblX llCCJle.n.OBaHllll, OC06eHI-IO Ha rrepBblX
.n.Byx aTarrax, tIeTKO yCTaI-IOBHTb He rrpe.n.CTaBJlfleTCH B03MOlliHblM.
B CBH31I C 9TllM paCtIeTbI 9KOHOMHtIeCK0J1 3¢¢eKTHBHOCTH HHor.n.a llMelOT
rrp0rH03HO-BepOflTHOCTHblH: xapaKTep. HayqHble lICCJIe.n.OBaHHfI pa3-
pa6aTbIBalOT 1I BHe.n.PfllOT B TetIeHlIe pH.n.a JleT (2-5 H 60JIee). 3HatIHT,
rrpH paCtIeTe 9KOHOMHqeCK0J1 9¢¢eKTHBI-IOCTlI He06xo.n.HMO yqHTblBaTb
¢aKTop BpeMeI-IH.

B COOTBeTCTBHH C TpeMfl9TarraMH HI1P pa3JlHtIalOT TpH BH.n.a a¢-
¢eKTHBHoCTlI: npe.n.BaplITeJIbHylO, ollilI.n.aeMYlO H ¢aKTHtIecKYlO. Ope.n.-
BapllTeJlbHaH 9KOI-IOMHtIeCKaH a¢¢eKTlIBHoCTb YCTaHaBJlHBaeTCH rrpH
pa3pa60TKe T90 HayqI-IOro HCCJle.n.OBaI-IHH II BKJllOtIeHlm TeMbl B rrJlaH
pa60T. PaCCtIHTbIBalOT ee rro opHeHTHpOBOtIHblM yKpyrrHeHHblM nOKa-
3aTeJlHM C ytIeTOM rrporH03HpyeMoro 06'beMa BI-Ie.n.peHH5I pe3YJIbTaTOB
lICCJle.n.oBaHHll B rpyrrrry rrpe.n.rrpHHTHll .n.aHHOJ1 OTpaCJlH.

OlliH.n.aeMYlO 9KOHOMlltIeCKYIO a¢¢eKTlIBHoCTb BbltIlICJIHlOT B rrpouecce
BbJITOJlI-IeHlIH HI1P, ee YCJlOBHO OTI-IOCHT(rrpOrH03HPYlOT) K orrpe.n.eJleH-
HOMy rreplIO.n.y (ro.n.y) BHe.n.peHHH rrpo.n.yKUllH B rrpoH3Bo.n.CTBO. OllilI.n.ae-
MaH 9KOHOMHH - 60JIee TOtIHbIll 9KOHOMlIqeCKlIll KplITeplIll rro cpaBHe-
HlIlO C rrpe.n.BaplITeJIbHOJ1 9KoHoMlIell, XOTfI B HeKOTopblX cJIytIaflx OHa flB-
JIfleTCfI TaKllie oplIeHTlIpOBOqHbIM rrOKa3aTeJleM, rrOCKOJIbKY 06'beM BHe-
.n.peHlIfI MOlliHO orrpe.n.eJllITb TOJIbKO opHeHTlIpOBOtIHO. O:am.n.aeMylO
a¢¢eKTlIBHOCTb BbltIlICJIfllOT He TOJlbKO Ha O.n.HH ro.n., HO H Ha 60JIee
.n.JIHTeJlbHblll rrepHO.n. (HHTerpaJlbHblll pe3yJlbTaT). OpHeHTlIpOBOqHO Ta-
KOJ1rreplIO.n. COCTaBJIHeT .n.o .n.eCflTlI JIeT OT HatIaJla BHe.n.peHlIH .n.JIfI HOBbIX
MaTeplIaJlOB 1I .n.o rrflTH JIeT .n.JIfI KOHCTpyKUlIll, rrp1I60pOB, TeXHOJIOflI-
tIeCKHX rrpoueCCOB.

<PaKTlItIeCKaH aKOHOMlIqeCKa51 9¢¢eKTlIBHOCTb orrpe.n.eJIfleTCH nOCJIe
BHe.n.peHlIH HaytIHblX paspa60TOK B rrpOH3Bo.n.CTBO, HO He paHee, tIeM
qepes ro.n.. PaCtIeT ee rrpOH3Bo.n.HT rro ¢aKTlItIeCKlIM 3aTpaTaM Ha HayqHble
lICCJle.n.OBaHlIfI 1I BHe.n.peHHe C yqeTOM KOHKpeTHblX CtOlIMOCTHblX rrOKa-
3aTeJIell .n.aHHoll OTpaCJllI (rrpe.n.rrpH5ITHJ1), r.n.e BHe.n.peHbI HayqHble pa3-
pa60TKII. <PaKTlItIeCKaH 9KOHOMlI5I rrOtITH Bcer.n.a HeCKOJlbKO HHllie OlliH-
,n:aeMOll: OlliH.n.aeMYlO orrpe.n.eJl5I1OT HI1I1 OplIeH'I'HpOBOtIHO (HHor.n.a
C 3aBbIIlIeHHeM), ¢aKTlItIeCKYlO - rrpe.n.rrpllHTlIH, Ha KOTOpbIX ocy\Ue-
CTBJI5IeTCH BHe.n.peHHe. Ha1I60Jlee .n.OCTOBepHbIM KplITeplleM aKOHOMlItIe-
CKOJ1 9¢¢eKTHBHOCTlI HayqHbIX lICCJIe.n.OBaHlIll HBJI5IeTCH ¢aKTlItIeCKaH
9KOHOMlIH OT BHe.n.peHllH.

B OCHOBe paCtIeTa aKOHOMHtIeCKOll 9¢¢eKTIlBHOCTH HI1P lIJIlI OKP
JIelliHT ¢opMyJIa rrplIBe.n.eHHblX 3aTpaT: 3np = C + EHK (8.1), r,n:e C-
ce6ecTolIMoCTb; K - KaITIITa.iIbHble BJIOllieI-II1H; EH - OTpaCJl6BOH: HOp-
MaTlIBI-IbIll K09¢¢lIIIHeI-IT 9KOHOMlIqeCKOH a¢¢eKTlIBI-IOCTH.



O)KH.n.aeMYIOHJUI ¢aKTHqeCKYIO 9KOHOMHQeCKYlO9¢¢eKTHBHOCTb :3
BbIQHCJI5lIOT no pa3HOCTH npHBe.n.eHHbIX 3aTpaT CTaporo (6a30BbIH
BapllaHT) 3np2 If HOBoro HayQHO 060CHOBaHI-IOrO npe.n.JIO)KeHlf5l (HOBbIH
BapIiaHT HI1P) 3npl Ha e.n.HHH:UY npo.n.yKUHlf: 3 = 3np2 - 3nPl (8.2).
3np2 .n.JI5l3KCnJIyaTlfpyeMoro rrpouecca, KOHCTpyKUIIII, TeXHOJIOrIIII II
T• .n.. 5lBJI5leTC5I B paccMaTpliBaeMbIH rreplIo.n. nOCT05lHHOH, 6a30BoH,
a 3npI B 3aBIICliMOCTli OT 9¢¢eKTIIBHoCTll lfCCJIe.n.oBaHllH nepeMeHHa,
T. e. MHoroBapliaHTHa. D09TOMY, onpe.n.eJI5I5l 9KOHOMHQecKYlO 9¢¢eK-
TllBHOCTb, Heo6xo.n.HMO npHHHMaTb TaKoH BapHaHT HayqHbIX pa3pa60-
TOK, nplf KOTOpOM OT.n.aqaB OTpaCJIH 6y.n.eT MaKCHMaJIbHOiL ECJlll B
npouecce HI1P llJIlf DKP Tpe6ylOTc5I .n.onOJIHllTeJIbHbIe KanHTaJIOBJIO-
llieHlf5l, TO BbIqlfCJI5IIOT ¢aKTHqeCKHH CpOK lfX OKyrraeMOCTH: .

T Kl-.K2
<1>= C2-C1'

3.n.eCb K1, K2 - y.n.eJIbHbIe KanHTaJIOBJIO)KeHH5I (Ha e.n.HHHUYrrpo~ .
.n.YKUHlf B ro.n.) rro HOBOMy If cTapoMy BaplfaHTaM; C1, C2 - ce6eCTOH-
MOCTb e.n.lfHIIUbI PPO.n.YKlLlflf rro HOBOMy II cTapoMy BapHaHTaM.

4T06bI oueHlfTb 3¢¢eKTHBHOCTb 3aTpaT, Tq, cpaBHllBalOT C HopMa-
TlfBHbIM TH .n.JI5I.n.aHHoH OTpaCJIlf:

1
TH=£.

H

ECJIH T<I>::( TH, TO KanHTaJIOBJIOllieHH5I B HI1P H OKP 3¢¢eKTHBHbI.
KaK OTMeqaJIOCbpaHee, nplf paCqeTe 9KOHOMlfqeCKOH 9¢¢eKTHBHoC-

Tll He06xo.n.HMO yqHT~BaTb ¢aKTOp BpeMeHll B CB5l3H C lf3MeHeHHeM
rrpOH3Bo.n.HTeJIbHOCTHTpy.n.a. B rrpouecce HI1P If HX BHe.n.peHH5I B03Hlf-
KaeT rroTpe6HOCTb B KarrHTaJIbHbIX 3aTpaTax B pa3JIlfqHOe BpeM5I. 3TH
3aTpaTbI Heo6xo.n.HMO npHBo.n.HTb K conOCTaBlfMOMY.BH.n.ynyTeM BBe;le-
HH5I pa3MepHoro MHO)KHTeJI5I.

DpIIBe.n.eM 3aTpaTbI K 6y.n.YIUeMy nepllO.n.y: KT = KH (1 +EH)T, (8.5)
r.n.e KT - 3KBHBaJIeHTHbIe 3aTpaTbI qepe3 T JIeT; KH - 3aTpaTbI B Ha-
CT05lIUee BpeM5l (TeKYIUHe).

ECJIH CpOK npHBe.n.eHH5IHe6oJIbillOH (T < 5 JIeT), TO MO)KHO nOJIb-
30BaTbC5I 60JIee npOCTOH ¢OpMyJIOH:

m

KT - L Ki [I + EH (T - i)].
i=l

3.n.eCb T - npo.n.OJI)KlfTeJIbHOCTb rrepHo.n.a; Ki - 3aTpaTbI Ha ion
ro.n. nepHo.n.a T.

DpHBe.n.eM 3aTpaTbI K HacTo5lIUeMY nepHo.n.y~

K - .KT #(8.7)
H - (1 + EH)T'

B ¢opMYJIaX (8.4)-(8.7) EH = 0,08.
npHMep~ DYCTb 1I0 lIepBoMy BapHaHTy Ha Bb!llOJIHeHlle HI1P II fiX BHeApe-

Hfle lIa IIllTIIJIeTKY oTlIyw:ellO 1 MJIH. p. Do BTOpOMy BapliaHTy Ha lIepBbIe '1eTblpe
1'0Aa BbI}J,eJIeHO 0,7 MJIH. p. fI Ha BHe}J,peHlle (lIlITbIll rOA) - 0,4 MJIH. llT06bl IIpa·
BflJIbHO Oll,eHIITb BapflallTbI, HyLKHO epaBHIITb paSHoBpeMeHHbIe KalIflTaJlOBJlOLKe-

Hflll, T. e. 0,4 MJIH. p. ,'fI IIplfBecTIl K cOlIocTaBflMoMY Bll}J,Y. Be3 TaKoro IIpflBe}J,e-
Hflll nepBbIll BapflaH! - 1 MJIH. p. BblrOAHee BTOpOI'O - 1,1 MJIH. p.

B AeHCTBlITeJlbHOCTfI }J,Jlll BTOpOI'O Ba paaHTa, IIpllMeHllll ¢OPMY JIY (8.7),

IIMeeM KH = 0,7 + (l +OO~08).1= 0,89 MJIH. p.

. TaKliM 06pasoM, eCJIfI IIpllHlITb BTOpOt!: BapflaHT, TO Ha paspa60TKe 1I BHeA-
peHll1l TeMbI }J,OCTllraeTCll.9¢¢eKTIIBHOCTb 60Jlee 100 TbIC. p. BCJIe}J,cTBlle Toro, '1TO
B Te'leHlfe qeTblpex JIeT 0,4 MJIH. p. He «saMopOLKeHbI», a IICIIOJIbSOBaHbI B OTpaCJIIi.

DPH paCqeTe OlliH;laeMOn 3KOHOMlfqeCKOH 3¢¢eKTHBHOCTlf B03MO)K-
HbI pa3JIHqHbIe CJIyqaH: onpe.n.eJIeHlfe 9)KH.n.aeMoro 9¢¢eKTa OT BHe,1I,'
peHH51 no cpaBHeHHIO C nJIaHOBbIM; paCqeT 3¢¢eKTlfBHOCTH B ueJI51X
cpaBHeHII51 pa3pa6oTOK CJIyqIIllfMH OTeqeCTBeHHbIMHHJIlf 3apy6e)KHbIMll
06pasuaMH; YCTaHOBJIeHlfe 9¢¢eKTHBHOCTlf no cpaBHeHHIO C CYIUe-
CTBylOIUHM06pa3UOM Ha .n.aHHOMrrpOH3Bo.n.CTBe.B Kalli.n.OMCJIylIae .n.JI5!
cpaBHeHII51 npHHlfMaIOTC5I .n.Ba BapHaHTa - HOBbIH II CTapbIH.

DocJIe BbIITOJIHeHll51HI1P C03.n.aeTC5I3KOHOMllQeCKHH nOTeHUHaJI,
KOTOpbIH peaJIH3yeTC5l rro Mepe BHe.n.peHH5Ipe3YJIbTaTOB HCCJIe.n.OBaHHH
B rrpOH3BO,1I,CTBO.3KOHOMHqeCKHH9¢¢eKT saBHCHTOT 06.beMa11 .n.JIHTeJIb-
HOCT11BHe.n.peH1151,OT 3aTpaT Ha YJIyqIIleHHe KaqeCTBa npo.n.yKUH11
11.n.p. I1Hor.n.a B03HI1KaeT He06xo.n.HMOCTbB CTpOHTeJIbCTBe11JIHpeKOH-
CTpyKUHII .n.orrOJIHHTeJIbHbIX06'beKTOB C Kan11TaJIOBJIOllieHH$IM11.

ECJIll 9KOHOMllqeCK11H 9¢¢eKT .n.OCT11raeTC5IB pe3YJIbTaTe H3Me-
HeH11513aTpaT Ha rrpOH3Bo.n.CTBOrrpO,lLyKUH11np11 rrpe)KHeM ee KaqeCTBe
(paCTeT rrpOH3Bo.n.HTeJIbHOCTbTpy,lLa BCJIe,lLCTBlle BHe,lLpeH1151HOBOrO
TeXHOJIOrllqeCKOrO rrpouecca), TO 9¢¢eKT HapaCqeTHbIH ro.n. T BblqHC-
JI51IOTrro CJIe,lLYIOIUHM¢opMyJIaM.

ECJIH rpe6YIOTC51 ,lLOrrOJIH11TeJIbHbIeKarrHTaJIOBJIO)KeH1151:

3m = [(C1 - C2) + EH (K1- K2)] Q. (8.8)
ECJIll B rrpouecce BHe.n.peHH51HI1P ll3MeH51IOTC51He TOJIbKO 3aTpaTbI

Ha rrpOll3Bo.n.CTBOrrpo.n.yKUHII, HO H ee KaqeCTBO, TO 9KOHOMIflleCKllH
9tP¢eKT paCCq11TbIBalOTCJIe,lLyIOIUHM06pa30M:

a) rrpH C03.n.aH1111HOBbIX llJIlf YJIyqIIleHHH KaqeCTBa CYlll,eCTBYIOIU11X
MaTepHaJIOB

3 = [(Ul- U2) + (C1 + EHK1) ~ (C2 + EHK2)] Q. (8.9)
ECJIll KarrHTaJIOBJIO)KeH~51rrp11 peaJIH3aUlfH HI1P He.Tpe6YIOTCH:

3 = [(C1 - C2) + (U2 - Ul)] Q, (8.10)
f.ue Cr. C2 - ce6ecToHMoCTb e.n.HHHUbIrrpo.n.yKUHlf rro cTapoMy H HO-
BOMy BapHaHTy; Kr. K2 - y.n.eJIbHbIe KarrHTaJIOBJIOlKeHH51rro HOBOMy
H cTapoMy BaplfaHTy; Q - rO,lLOBoH06'beM rrpO,lLyKUHII Ha T-n ro,lL;
Ul' U2 -- ueHa cTapoH H HOBOH TeXHllKH.

C!>OpMyJIy (8. I 4) MO)KHO rrpe.n.cTaBHTb B .n.pyroM BH,lLe:

3= [(C~ +EHK1) - (C2 + EHK~) + (C1 + EHK1) - (C2+EHK2)] Q. (8.1 I)

3,lLeCb C1, C2 - ce6eCTOHMOCTb rrpoH3Bo,lLCTBa CTapbIX 11 HOBbIX
MaTepHaJIOB; Kr. K2- y,lLeJIbHbIeKanlfTaJIOBJIO)Kemu:" He06xo.n.HMbIe.n.JI51
rrpoH3Bo.n.cTBa cTapbIx H HOBbIX MaTepHaJIOB;
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0) npII C03,n:aHIIII HOBbIX OOpa3QOB npIIOOpOB, OOOpYJl,OBaHII5I, Ma-
IlIIIH:

r,n:e U1' U2 - QeHa no cTapoMy II HOBOMy BapIIaHTy; Cl> C2 - ce6e-
CTOIIMOCTb e,n:IIHIIQbI npo,n:YKQIIII no cTapoMy II HOBOMy BapIIaHTy;
E1, E2-Ko?rpqmQHeHTbI YBeJIIIqeHII5I OO'beManpOH3Bo,n:CTBano CTapoMy
H HOBOMY BapHaHTy.

B npoQecce paCqeTa9KOHOMHqeCKotl: ;;>rprpeKTHBHOCTHHI1P
XO,n:HMOyqHTbIBaTb TaK Ha3bIBaeMble npe,n:npOII3Bo,n:CTBeHHbIepacxo,n:bI.
K HHM OTHOC5ITpacxo,n:bI Ha HilyqHbIe HCCJIe,n:OBaHII5I,ooopy,n:OBaHHe,<
H3rOTOBJIeHHe H HCnbITaHHe HOBbIX OOpa3QOB, onbITHo-npOMbIIlIJIeHHOe
npOH3Bo,n:CTBOpe3YJIbTaTOB HI1P.'

CpaBHHBa51 BapHaHTbI npe,n:TIpOH3Bo,n:CTBeHHbIX3aTpaT, HX TIpHBO-;!
,n:5ITK conOCTaBHMbIM 3HaqeHH5IM Ha nepBbltl: ro,n: BHe,n:peHH5I no rpop-~t
MyJIaM (8.5)-(8.7). B TaOJI. 8.1 npHBe,n:eH npHMep paCqeTa npe,n:np.o-1'
H3Bo,n:CTBeHHbIX 3aTpaT. J ,

T a 6 JI II U; a 8.1

3~TpaTbI no r0,l\aM. TbIC. p.

IfayqHO-llCCJIe~OBaTeJIbCKlie
pa60TbI
Jla60pa TOp Hble SKcne p HMeHTbI

. OnbITHoe CTpOHTeJIbCTBO
ITOJIeBble HClIbITaHHlI
ITo~roToBKa K BHe~peHHro
I1Toro '
ITpflBe~eHHe K rrepBoMy ro~y
(1985) BHe~peHlllI

10
5 5
5 10

10 10
15

20 25 25

24,8 29,0 27,0

25
10
15
20
15
85

100,6

15

19,8

3aTpaTbI 1981 r., npHBe,n:eHHbIe K 1985 r., paBHbI K4 = 15[1 ++0,08(5 - 1)]= 19,8 TbIC. p. 3aTpaTbI 1982 r., npHBe,n:eHHbleK 1985 r.,
Ka = 20[1 + 0,08(5 - 2)] = 24,8 TbIC. p. AHaJIoruqHO BbIqHCJIeHbI
COTIOCTaBHMbIe3aTpaTbI ,n:JI5I,n:pyrHx JIeT.

ECJIH B pe3YJIbTaTe BHe,n:peHH5I HayqHbIX pa3paOOTOK yCKop5leTC5I
BBO,n:B ,n:eHCTBHe,n:opor, MOCTOB, 3,n:aHHHII ,n:p., a TaK)J{e eCJIH cOKpa-
llI,aIOTC5ICpOKH KanHTaJIbHbIX peMOHTOB, TO 9KOHOMHlJeCKYIO 9rprpeKTIIB-
HOCTb onpe,n:eJI5IIOT rro rpopMYJIe 3 =EHl( (T H - T<\» (B.ll), r,n:e K -
3HaqeHHe OCHOBHbIX npoH3Bo,n:cTBeHHblx rpOH,n:OB, ,n:OCPOqHOBBe,n:eH-
HbIX B ,n:e:ikTBHe; TH - HopMaTHBHble CpOKH CTpOIneJIbCTBa pa3JIH'IHbIX
06'beKTOB B ropo,n:ax, YCTaHOBJIeHHbIe fOCnJIaHOM H foccTpoeM CCCP
IIJIII HopMaTIIBHbIe CpOKII KaTIHTaJIbHbIX peMoHTOB; T <\> - rpaKTHqeCKHe
CpOKII BBo,n:a 06'beKTOB B ,n:eHcTBIIe.

,opr AHH3ALJ.HSI lit nnAHHPOBAHH&
HAY"IHbIX HCCnEAOBAHH~

II
§ 1. nnaHHpOB8HHe
H nporHo3HpOBaHHe
HayqH~X HccneAOBaHH~
nJIaHIIpOBaHIIe HaytIHhIX IICCJIe,n:OBaHHH TIpe,n:-

,nOJIaraeT oTIpe,n:eJIeHHe OCHOBHhIXyCJIOBHHBbII10JIHeHIl5I HayqHO-IICCJIe-
)I,OBaTeJIhCKHX pa6oT: QeJIh, 3a,n:aqH, 06'beM, 3aTpaThI, CpOKH BhII10JIHe-
HH5I, IIcn OJIHHTeJIII, O)KH,n:CleMhIepe3YJIhTaThI IICCJIe,n:OBaHH5III ,n:p. ~
HallieH CTpaHe TIJIaHHpOBaHIIe HayKH IIMeeT o6llI,erocy,n:apcTBeHHhIII
xapaKTep, nOCKOJIhKY HeMhICJIHMO oe3 OpraHHqeCKOH CB5I3H nJIaHOB
;pa3BHTH5I npoII3Bo,n:cTBa, HayKII II TeXHHKII OOeCneqHTh BhII10JIHeHIIe
QeJIeH, npe,n:ycMoTpeHHhlx focy,n:apcTBeHHhIMII nJIaHaMH COUIIaJIhHOrO
M 9KOHOMIIqeCKOrO pa3BIITH5I Hapo,n:Horo X0351HCTBa cTpaHbI.

B cooTBeTCTBHH co CJIO)J{IIBllIeHC5InpaKTIIKoH nJIaHHpOBaHH5I Hayq-
:HO-HCCJIe,n:OBaTeJIhCKIIXp a60T COCTaBJI5IIOTnepCTIeKTI1BHhle (n5ITHJI,eT-
HHe) H ro,n:OBhIenJIaHhI. YCTaHOBJIeHhIOCHOBHhlerpOPMhI nJIaHHpOBaHI1~
HayqHO-HCCJIe,n:oBaTeJIhCKIIX pa60T II. IICnOJIh30BaHII5I ,n:OCTII)KeHHII
HayKII II TeXHIIKII B Hapo,n:HOM X035IHCTBe.

1. focy,n:apcTBeHHbIH n5ITIIJIeTHHH nJIaH TIO pellieHHIO OCHOB~hIX
JHayqHO-TeXHIIqeCKIIX np06JIeM, HMeIOIlI,HX Ba)KHOe Hapo,n:HoX035IHCT-
,BeHHoe 3HaqeHHe. 3TOT nJIaH yTBep)J{,n:aeTC5ICOBeToM MI1HHCTPOBCCCP
:Ii 5IBJI5IeTC5IcocTaBHoH qaCThIO focy,n:apcTBeHHoro II5ITHJIeTHerO ~JIaHa
,COQHaJIhHOrO II 9KOHOMIIqeCKOrO pa3BIITII5I Hapo,n:Horo X035IIICTBa.

2'; Koop,n:IIHaQIIOHHhIe nJIaHhI TIO pellieHIIIO 9CHOBHbIX HayqHO-TeX-
HIIqeCKIIx np06JIeM, BKJIIOqeHHhIX B II5ITIIJIeTHIIII TIJIaH, IIpe,n:ycMaTpII-
BaIOT BhII10JIHeHHe KOMnJIeKCa paooT HaqIIHa51 C HayqHhIX IICCJI~,n:oBa-
JIHH H KOHQa51HCIIOJIb30BaHHeM pe3YJIhTaTOB HX B Hapo,n:HoM X03HHCTBe,
yB5I3Ky pa60T Me)K,n:y HCnOJIHIITeJIHMII. 3TH IIJIaHbI pa3pa6aThIBaIOT
MHHHCTepCTBa H Be,n:OMCTBa,yTBep)K,n:aeT focy,n:apCTBeHHhIH KOMHTeT

no HayKe H TeXHHKe CCCP.
3. focy,n:apcTBeHHhIH ro,n:oBoH IIJIaH IICIIOJIh30BaHI1H B Hapo,n:HoM

X0351HcTBe HOBhIX Ba)KHeHlliHX BII,n:OB npO,II,yKQHH, TeXHOJIoruqeCKHX
II aBTOMaTHqeCKHX CHCTeMyrrpaBJIeHH5I, IIMeIOllI,HX o6llI,erocy,n:apCTBeH-
Hoe 3HaQeHHe. 3TOT nJIaH YTBep)K,n:aeT COBeT MHHIICTpOB CCCP. OH
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HBJUHnC51 COCTaBHOH lfaCTblO rOCy,lI.apCTBeHOrO ro,lI.OBOrO rrJIaHa COUll-,
aJIbHOrO II 9KOHOMlilfeCKOrO pa3BllTll51 HapO,lI.HOrO X0351HCTBa CCCP.:

4. OTpaCJIeBbIe II rocy,lI.apCTBeHHble pecrry6JIllKaHCKlie rr51TIIJIeTHIIe
H ro,lI.OBble rrJIaHbI HaYlfHo-IICCJIe,lI.0BaTeJIbCKliX pa60T rro IICrrOJIb30Ba-
HlilO HayKll II TeXHllKli B HapO,lI.HOM X035lHCTBe, yTBep.I:K,lI.aeMble oTpac-,
JIeBbIMli MllHllcTepcTBaMli II Be,lI.OMCTBaMli CCCP II rrpaBllTeJIbCTBa~lll
C0103HbIX pecrry6JIliK. "

5. D51TllJIeTHlie rrJIaHbI HaYlfHbIX llCCJIe,lI.OBaHliH B 06JIaCTli eCTec,:\-'
BeHHblX II 06IlJ,eCTBeHHblx HayK, pa3pa6aTbIBaeMble II yTBep.I:K,lI.aeMble
AKa,lI.eMlieH HayK CCCP.

6. D5lTllJIeTHlie II rO,lI.OBble rrJIaHbI HaYlfHo-llCCJIe,lI.OBaTeJIbCKHX rrpo-,
eKTHo-KoHcTpyKTopcKHX H TeXHOJIOrHlfeCKliX pa60T no llCrrOJIb30BaHllIo'
Jl,OCTll.I:KeHllHHayKH H TeXHllKli Brrp01l3Bo,lI.CTBe, YTBep.I:K,lI.aeMble MllHH-'
cTepcTBaMli H Be,lI.OMCTBaMH no Ka.I:K,lI.oHnO,lI.lfHHeHHoH opraHH3aUIIll.
B 9TH nJIaHbI BKJIIOlfaIOT Sa,lI.aHH5l Ha BbIITOJIHeHHe HaYlfHbIX HCCJIe-';
Jl,OBaHHH, BXO,lI.5lIlJ,lle B HapO,lI.HO-X0351HCTBeHHble II KOop,lI.llHaUliOHI-Ible'
nJIaHbI II ,lI.p., a TaK.l:Ke HHllUllaTllBHble II rrOliCKOBble HaYlfHO-HCCJIe,lI.OBa-'
TeJIb~KHe paOOTbI Ha OCHOBe rrpe,lI.JIO.I:KeHllHOT,lI.eJIOB, ceKTopOB, JIa60pa-I
TOpllll, Kaepe,lI.p II oOcy:lli:,lI.eHH5l HX Ha YlfeHblX COBeTax. TeMaTHKa HHll"'
UHaTIIBHbIX II rrOliCKOBbIX pa60T HarrpaBJIeHa, KaK rrpaBHJIO, Ha pewemte,
KOMrrJIeKCHblX, rrp06JIeM II pa3pa60TKy CJIO.I:KHBWllXC5l B HaylfHbM KOJ1"'i
JIeKTllBe HaYlfHblX HarrpaBJIeHllH. 3TH HaYlfHo-llCCJle,lI.oBaTeJIbCKlie paoli
60TbI TaK.I:K: TeCHO CB5l3aHbI C rrJIaHaMli pa3BllTll5l HapO,lI.HOro X0351HCTBa.:

B Hawell CTpaHe OOJIbWOe BHllMaHlie y,lI.eJI5leTC51 pa3pa60TKe II pea-;
JIH3aUlili KOMrrJIeKCHbIX HaYlfHO-TeXHlllfeCKliX ueJIeBbIX rrporpaMM,c
BKJIIOlfaIOIlJ,llX BeCbKOMrrJIeKC pa60T, lfepe3 KOTOpbIH rrpOXO,lI.llT HOBoe;
II3,lI.eJIlle; OT pa3pa60TKll ll,lI.ell, epYH,lI.aMeHTaJIbHbIX II rrOliCKOBbIX HC':
CJIe,lI.OBaHliH ,lI.0 cepllHHoro BHe,lI.peHll51 ero B HapO,lI.HOe X0351HCTBO. {jTIl'
rrporpa~MbI 06be,lI.HH51IOT B KPuyrrHble HaYlfHble KOJIJIeKTHBbI rrpe,lI.CTa-:
BIITeJIeII pa3JIIIlfHbIX 06JIac.:reli 3HaHll5l, 06ecrrelfllBaIOT KOOp,lI.IIHaUIItb:
II rrpOBe,lI.eHHe llCCJIe,lI.OBaHliH OT epYH,lI.aMeHTaJIbHbIX II rrOHCKOBbIX pa60r;
,lI.0 BHe,lI.peHII5l rrOJIYlfeHHbIX pe3yJIbTaTOB, yKperrJI51IOT CB5l3b HayKIIc'
C rrpOH3BO,lI.~TBOM. OHII orrIIpalOTC5l Ha TOlfHble paClfeTbI, HaueJIIIBaIOTC51'
Ha lfeTK~ CepOpMyJIHpOBaHHbIH KOHelfHbIH pe3yJIbTaT, rrOJIHOe peWelIIIe
3a,lI.aHHOH rrp06JIeMbI. B HIIX lfeTKO orrpe,lI.eJI5lIOTC5l 9TarrbI, Olfepe,lI.HOCTb
BbIITOJIHeHHH pa60T, JIHlfH351 OTBeTCTBeHHOCTb IICrrOJIHIITeJIeH II CIIC-
TeMa yrrpaBJIeHIIH rrporpaMMoH. B ueJIeBOH rrporpaMMe lfeTKO epOPMY-
JIIIpylOTCH neJIb II rrp06JIeMbI, KOTopble 6y,lI.yT peweHbl B pe3YJIbTaTe
BbIITOJIHeHIIH 3arrJIaHIIpOB3HHbIX pa60T, BbI,lI.eJIHeTCH ee CTpyKTypa
(pa

o

3,lI.eJIbI II TeMbI, 9TarrbI BbIITOJIHeHIIH pa60T), B COOTBeTCTBlili C KOTO-
pOH KOHKpeTHO YKa3bIBaIOTCH IICrrOJIHIITeJIll, CPOKli BbIITOJIHeHllH Haylf-
HbIX pa60T, pe3YJIbTaTbI, KOTopble 6y,lI.yT rrOJIYlfeHi>I, CpOKli llX BHe,lI.pe-
HHH, a TaK.l:Ke epllHaHCllpYIOIlJ,lle opraH1l3anHll II 9KOHOMlilfeCKliH 9ep-
epeKT OT BHe,lI.peHllH. Do neJIeBOH rrporpaMMe Ha3HalfaeTCH rOJIOBHaH
opraH1l3anllH, KoTopaH COrJIaCOBbIBaeT cO,lI.ep.I:KaHlie II Olfepe,lI.HOCTb
paooT co BceMll YlfacTHliKaMll, yTBep.I:K,lI.aeT rrporpaMMY B BblweCTOHIlJ,llX
IIHCTaHUllHX, KOOp,lI.llHHpyeT H K01-ITpOJIHpyeT pa60Ty OT,lI.eJIbHbIX
YlfacTHliKoB.

PYKOBO,lI.CTBO Hau60JIee KpyrrHbIMli rrporpaMMaMu ocyweCTBJIHeTC51
KOOp,lI.IIHanIIOHHbIMII COBeTaMH, BO rJIaBe KOTCpbIX CTOHT oTBeTcTBeHHbIH
pyKoBoJJ.IlTeJIb, Ha,lI.eJIeHHbIH cooTBeTcTBYlOIlJ.HMll rrOJIHOMOlfUHMH.

HaH60JIee KpyrrHoii rrporpaMMoH B H3weH cTpaHe HBJI5leTC5l Dpo,lI.o-
BOJIbCTBeHHaH rrporpaMMa, rrpllHHTaHMaHCKI1M (1982 r.) DJIeHyMoM
UK KDCe. Pa3pa60TaHbI H peaJII13YIOTC5I 06IlJ,eCOI03Ha5I I1 pecny6JII1-
KaHCKHeKOMrrJIeKCHble rrporpaMMbI HaylfHo-TexHIllfecKoronporpecca
,lI.0 2000 r. DOJIee 160 UeJIeBbIX HaytIHO-TexHulfecKHx nporpaMM pa3pa-
60TaHbI Il 6y,lI.yT peaJIH30BaHbI B O,lI.llHHa,lI.uaTOH rrHTHJIeTKe. B YKpallH-
CKOHCCP pa3pa6oTaHO II peaJIII3yeTC5I weCTb KpynHblx UeJIeBbIX Haylf-
HO-TeXHIIlfeKliX nporpaMM (ArporrpOMKOMnJIeKC, Caxap, Tp y,lI., 3Hep-
rII5I, MaTepIIaJIOeMKOCTb, OxpaHa Cpe,lI.bI), BbIITOJIHeHlle KOTOpbIX
KOHTpOJIHpyIOT KOop,lI.IIHaUHOHHble COBeTbI BO rJIaBe C 3aMeCTllTeJIeM
Dpe,lI.ce,lI.aTeJIH COBeTa MHHIICTpOB YCCP. Hap5I,lI.y C 9TI1M, pe3JIII3Y-
IOTC5I Me.I:KOTpaCJIeBbH:', pemOH3JIbHble H Jl,pyrHe rrporpaMMbI.

OrrbIT rrOKa3bIBaeT, lfTO rrporp3MMHO-ueJIeBOH MeTO,lI.rrJI3HHpOBaHllH,
opraHII3aUHII II yrrpaBJIeHllH HaylfHoH ,lI.e5ITeJIbHOCTbIO rr03BOJI5IeT cy-
IlJ.eCTBeHHO COKpaTHTb CpOKH C03JJ.aHli5I U OCBOeHII5I HOBOH TeXHIIKH,
rrOBbICIITb 9epepeKTHBHOCTbllCrrOJIb30'saHHH HaylfHoro rrOTeHUIIaJIa CTpa-
HbI, YCHJIllTb B3allMOCBH3b HayKII C rrpOH3BO,lI.CTBOM, rrOBbICIITb 9cjJcjJeK-
THBHOCTb B03,lI.eHCTBII5I rrapTIIHHbIX I1 rOCY,lI.apCTBeHHbIX opraHOB Ha
yCKopeHIle HaylfHo-TeXHIllfeCKoro rrporpecca B CTpaHe.

<I:>opMIIpoBaHue rrHTHJIeTHIlX rrJIaHOB B HaYlfHbIX Ylfpe.I:K,lI.eHII5IXrrpo-
XO,lI.llTrrpHMepHO ,B T~lKOH rrOCJIe,lI.OBaTeJIbHOCTII: rrpe,lI.BapIlTeJIbHO COBeTbI
Ylfpe.I:K,lI.eHIIHoOCY.I:K,lI.aIOTOCHOBHble HaYlfHble HarrpaBJIeHHH n51TllJIeTHerO
TIJIaHa C YlfeTOM YKa3aHliH BbIIlleCT05IIlJ.llX opraHU3aUllH llIIHepopMaUHOH-
HbIX MaTepHaJIOB. 3aTeM 06CY.I:K,lI.aIOTpa60TbI, HaMelfeHHble K llCnOJIHeHllIO
B TIO,lI.pa3,lI.eJIeHH5IX ylfpe.I:K,lI.eHHH, B rrpouecce lfero YTOlfH5IIOTTeMaTllKY,
orrpe,lI.eJI5IIOT OCHOBHble 9TarrbI paOOT, paCClfHTbIBaIOT IIX TpY,lI.OeMKOCTb,
Ha3HalfaIOT CpOKII BbIITOJIHeHllH TeM. naJIee COCTaBJIHIOT rrpoeKT CBO,lI.-
HOro rrJIaHa II 06cy.I:K,lI.aIOT Ha COBeTe Ylfpe.I:K,lI.eHllH II COrJIaCOBbIBaIOT
(yTBep.I:K,lI.aIOT) pa3paOOTaHI-IbIH nJIaH B BblweCTOHIlJ,eH opraH1l3aUlili.

fO,lI.OBble rrJIaHbI HaYlfHbIX llCCJIe,lI.OBaHliH COCTaBJI5IIOTB COOTl3eTCTBlili
C yTBep.I:K,lI.eHHbIM rrepcneKTllBHbIM rrJIaHOM. aIm cOJ\ep.I:KaT TeMbI, rrepe-
XO,lI.HIlJ.ue 113 nJIaHa npe,lI.bI,lI.yIlJ,erO rO,lI.a; HOBbIe pa60TbI, nO,lI.JIe.I:KaIlJ.Ile
BbIllOJIHeHIIIO rro YKa3aHliIO BblweCTOHIlJ.UX opraHII3aUllH; HOBbIe llHII-
uuaTllBHble paOOTbI, 0,lI.06peHHble BbIWeCT05lIlJ.eH opraHil3aUlieH. DepeJl,

. BKJIlOlfeHlleM TeMbI B rO,lI.OBOH rrJIaH COCTaBJIHIOT texHWieCKoe 3a,lI.aHlle,
COrJIaCOBbIBaIOT C 33Ka3lfliKOM (HaliMeHOBaHlie II CO,lI.ep.I:KaHlie pa60TbI
B ueJIOM no TeMe II rro 9TarraM, O.I:KII,lI.aeMble pe3YJIbTaTbI, rrOp5I,lI.OK
rrplleMKll pa60TbI II rrepelfeHb ,lI.OKYMeHTaullll) II pa3paOaTbIBaIQT TeXHllKO-
3KOHOMlilfeCKoe 060CHOBaHIIe, BKJIIOlfaIOIlJ.ee ueJIll, 3a,lI.alfII II MeTO,lI.llKy
BbIITOJIHeHll5I IICCJIe,lI.OBaHllH, orrpe,lI.eJIeHIIe rraTeHTHOH crroc06HOCTll, BbI-
Oop MaTepIIaJIOB bOopy,lI.OBaHIIH, paClfeT 3KOHOMIIlfeCKOH 9epepeKTIIBHOCTII.

Pa60TbI, BKJIIOlfeHHble B rrJI3H Ha OCHOBaHlili rrpamiTeJIbCTBeHHbIX
rrOCTaHOBJIeHllH, COCTaBJIHIOT rpyrrrry B3.I:KHeHWIIX, OHli rrOJIYlfaIOT rrep-
BOOlfepe,lI.HOe epllHaHClipOBaHlie U MaTepllaJIbHO-TeXHlllfeCKoe ooecrrelfe-
Hue. OTMelfeHHble epOPMbI rrJIaHlipOBaHliH HCCJIe,lI.OBaHliH -9TO llCXO,lI.Hbie



.rr.OKYM~HTbI.rr.JHIonpe.rr.eJIeHIIH qJIIHaHCOBbIX 3aTpaT, lllTaTOB, MaTepIIaJIb-
HO-TeX~H'IeCKOrO 06eCneqeHIfH HayqHO-TeXHIIqeCKIIX pa60T, qTO o6yc-
JIOBIfJIO TeCHYIQ CBH3b epOPM If MeTO.rr.OBnJIaHIIpOBaHIIH HayqHbIX IfCCJIe-
.rr.OBaHllH C epOpMaMll II MeTO.rr.aMIf IIX epIIHaHCllpOBaHIIH.

. Pa3MepbI 3aTpaT Ha HayKy onpe,n:eJIHlOTCH pa3MepaMll HaUIfOHaJIb~
HOro ,n:oxo,n:a. B HaCTOHr.uee BpeMH ,n:OJI5I 3TllX 3aTpaT B HaWeH CTpaHe
COCTaBJIHeT OKOJIO 6 % B COCTaBe HaUllOHaJIbHOrO ,n:oxo,n:a, B 1981 r.
Ha epIfHaI-ICllpOBaHlle HI1P B cTpaHe 6bIJIO BbI,n:eJIeHO 22,6 MJIP.rr.. p.
06r.uIfe 3aTpaTbI Ha HayKy B ueJIOM onpe.rr.eJIHlOTCH He TOJIbKO HaUIfO-
HaJIbHbIM ,n:OXO,n:OM,HO If 3a,n:aqaMll, KOTopble CTOHT nepe,n: HayKoH B Ha·
CTOHrullH nepllO,n:.

CeHqaC Ha6JIlO,n:aeTCH TeH,n:eHUIfH K nOBbIweHlllO y.rr.eJibHoro Beca
3aTpaT Ha peweHlle epYH,n:aMeHTaJIbHbIX np06JIeM eCTeCTBeHHbIX If o6r.ue-
CTBeHHbIX HayK, OCHOBHbIX HayqHO-TeXHllqeCKllX np06JIeM. <PIfHaHCll-
pOBaHlle HayqHbIX llCCJIe,n:OBaHllH B CCCP ocyrueCTBJIHeTCH 3a CqeT
aCCllrHOBaHIfH ll3 rocy,n:apCTBeHHoro 61OJJ::JKeTaII co6CTBeHHbIX cpe,n:CTB
npe.rr.npllHTllH II opraHll3aUIfH. 3aTpaTbI Ha HayKy 3a CqeT rocy,n:apCT-
BeHHoro 61O,n:JKeTa pacxo.rr.YlOTCH Ha pa60TbI, KOTopbIe 06blqHO npe.rr.Y-
CMOTpeHbI rocy,n:apCTBeHHbIM nJIaHOM pa3BllTIfH Hapo,n:Horo X03HU:CTBa
llJIll nJIaHaMll aKa,n:eMllqeCKllX llHCTllTYTOB. TaKIfe llCCJIe.rr.OBaHllH Tpe-
6YlOT ,n:JIIfTeJIbHOrO BpeMeHll, llX pe3YJIbTaTbI MoryT 6bITb llCnOJIb30BaHbI
He O,n:HIfMKaKllM-JIll60 npe,n:npIfHTlleM, a ueJIOH OTpaCJIblO, II He cpa3y,
a cnycTH onpe,n:eJIeHHOe BpeMH.

Cpe.rr.CTBa, Bbl,1I.eJIHeMbIe Ha HayKy npe,n:npllHTIfHMll, KOHueHTpllpy-
lOTCH B MllHIfCTepCTBax, Be.rr.OMCTBax II ueHTpaJIIf30BaHHO llCnOJIb3YlOTC5I
npll peweHllll aKTyaJIbHbIX ,n:JI5I ,n:aHHOH OTpaCJIll HayqHO-TeXHIIqeC-
.KllX BonpOCOB. Ilpe,n:npllHTIf5I TaKtKe llMelOT npaBO HanpaBJI5ITb qaCTb
cpe,n:CTB, nOJIyqeHHbIX rtyTeM 3KOHOMIfll OT CHlltKeHll5I ce6eCTOllMOCTH
npo,n:yKUllIf npOTllB nJIaHOBbIX ,nOKa3aTeJIeH, Ha HayqHbIe llCCJIe,n:OBaHll5f
OTHOCIfTeJIbHO HII3KOH CTOIIMOCTll. Pe3YJIbTaTbI 3TllX pa60T MolryT 6bITb
IfCnOJIb30BaHbI B 6JIlltKaHWee BpeM5I, B TOM qllCJIe II B nepllO.rr. llX BbI-
rrOJIHeHll5I .

OT,n:eJIbI (Kaepe,n:pbI) COCTaBJI5IlOT ro,n:OBbIe nJIaHbI pa60T: nJIaH HHP
u OKP;BHe.rr.peHll5I 3aKOHqeHHbIX HHP II OKP; rro.rr.rOTOBKll pa60T ,n:JIH
ony6JIllKOBaHll5I; no,n:rOTOBKll .rr.OKTOpCKIfX If KaH.rr.If,n:aTCKIfX ,n:llccepTa-
UllH. IlocJIe yTBeptK,n:eHIf5I 3TIfX nJIaHOB If 06eCrreqeHIfH epIIHaHCIfpo-
BaHIf5I (3aTpanI Ha 3apnJIaTy, MaTeprtaJIbI, npIf6opbI, o6opy,n:OBaHIfe
II Jl.p.) llX Jl.OBOJl.51TB epopMe rrJIaHOB-3a,n:aHllH: K IfCrrOJIHllTeJI5IM, KOTopble,
orrpeJl.eJIHlOT Tpy,n:oeMKOCTb KatKJl.OH TeMbI, COCTaBJIHlOT nJIaHbI-npo
rpaMMbI, onepaTllBHO-KaJIeHJl.apHbIe nJIaHbI II KaJIbKYJI5IUIflO TeMbI.

COCTaBJIeHlle nJIaHOB II Bce paCqeTbI npOll3BOJl.5IT Jl.0 HaqaJIa nJIaHll-'
pyeMoro rOJl.a. B COOTBeTCTBim C pa60qeH nporpaMMOH HayqHbIH pyKO-
BOJl.llTeJIb TeMbI Bbl)l.aeT 3a,n:aHllH llCnOJIHIfTeJIHM Ha pa3pa6oTKy OTJl.eJIb-
HbIX BonpOCOB. HCnOJIHIITeJIll mlrnyT JIllqHble KaJIeHJl.apHbIe nJIaHbI"
B KOTOpbIX npeJl.YCMaTpllBalOT BpeMH Ha BbIIIOJIHelme Bcex 3TanOB Hayq-
Horo IICCJIe,n:OBaHllH. B OTJl.eJIbHbIX CJIyqaHX COCTaBJIHlOT KBapTaJIbHble"
MeCHqHble II ,n:pyme nJIaHbI pa60T. HayqHbIH pyKOBO,n:IITeJIb TeMbI yT-
BeptKJl.aeT 9Tll ITJIaHbI II KOHTpOJIllpyeT HX BbIIIOJIHeHIfe. . ._J

ITJIaHIIpOBaHfle HaytIHOH pa60TbI n03BOJIHeT 06eCneqIITb PiiTMIIq:
HOCTb, ueJIeycTpeMJIeHHOCTb H 3epepeKTHBHOCTb BbIIIOJIHeHIIH HayqHOIf
pa60TbI H II36etKaTb HeonpaB)l.aHHbIX 3aTpaT BpeMeHII u II cpeJl.CTB.

IT p 0 rHO 3 H P 0 B a H II e HayqHbI~ llCCJIeJl.OBaHHH IIMeeT ueJiblO
onpeJl.eJIHTb BepOHTHoCTHylO oueHKy rryTeH IIX pa3BHTIIH II ,n:OCTlltKeHIie
pe3YJIbTaTOB B 6YJl.yrueM, a TaKtKe Tpe6yeMblx Jl.JI5I IIX peaJIII3aUllll

pecypcoB H opraHll3aUHOHHbIX Mep.
YCKopeHHe TeMnOB HayqHO-TeXHllqeCKOrO nporpecca Bbl)l.BHraeT

saJl.aqy llIIlpOKO OCMbICJIIIBaTb ,lI,OJIrOCpOqHOe nporH03IIpOBaHIIe pa3BH-

8peMff . OOHOof/&HIJR meXHU'IeCKUX
xapat<mepuamUK, eotJlJI

PIIC. 9.1. BpeM51 06HOBJIeHII51 TeXHIIQeCKIiX xapaKTeplicTIlK pa3JIIIQHbIX BII,liUB

npOMbIIIIJIeHHOH npo,n;yKII.1I1I

TIIH HayKIf H TeXHIIKIf. 9TO 06yCJIOBJIeHO KopeHHbIMli II3MeHeHIIHMII
B'KOHuerrUH51X HayKII II TeXHllKIf. ECJIli paHbwe TaKIIe 113MeHeHllH rrpo-
llCXO,n:IIJIII OJl.IIH pa3 B 100 II 60JIee JIeT, TO B HacTOHruee BpeMH OHH
npOIIcxo,n:HT B HeCKOJIbKO pa3 qarue, a B OTJl.eJIbHbIX CJIyqaHX - qepe3
KatKJl.ble 10-15 JIeT (pIIC. 9.1). B 3TOH CiiTyauHII Heo6xoJl.IfMbI HayqHble
nporHo3~-rrpeJl.BllJl.eHllH, qTo6~ npaBllJIbHO npIIH51Tb HarrpaBJIeHHH

llCCJIeJl.OBaHliH II pa3pa60ToK. u

06ruecTBy Bce Jl.opotKe 06XOJl.51TCHCJIyqaH, KorJl.a B KaKOH-TO oTpac-
JIH BOBpeMH He npOBeJl.eHbI HCCJIeJl.OBaHHH, qTO He rr03BOJIHJIO peaJIll30-
BaTb peweHHe, HaIIJIyqWHM 06pa30M o6eCneqHBaIoruee Jl.OCTIItKeHHe
ueJiH. HaYQHO-TeXHYlqeCKHe npOfH03bI, onepetKaH pa3pa6oTKY 3KO-
HOMIIqeCKHX npOfH030B, nOMoralOT npaBHJIbHO OTBeTIITb Ha BatKHble
BonpOCbI, B03HIIKalOruHe rrpH pa3pa60TKe nepcneKTHBHbIX nJiaHOB
pa3BHTHH HapO,ll,HOrO X0351HCTBa. O,ll,HaKO HaYQHO-TeXHHQeCKIIe,. KaK
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H ,n;pYfHe IIpOrH03bI, HMelOT BepOfITHOCTHbIH XapaKTep. 3TO 06yCJIOBJIeHO
HeB03M02KHOCTblO IIpH IIX pa3pa60TKe yqeCTb BCe ¢aKTOpbI, BJIIIHIOIII,IIe
Ha pa3BIITIIe BayqHO-TeXHlIqeCKOrO IIpOrpeCca.

B HaCTOHIII,ee BpeMH COCTaBJIHIOT IIpOrH03bI, paCCqIITaHHb,Ie H3
10-20 JIeT Bnepe,n;. BbI60p TaKoro neplIo,n;a 06bHcHHeTcH TeM, qTO IIX
,n;JIIITeJIbHOCTb COBrr3,n;aeT C npo,n;OJI2KIITeJIbHOCTblO UIIKJIa «IICCJIe,n;OBa-
Hlie - npOII3Bo,n;CTBO», T. e. 3a 9TO BpeMH HayqHaH H,n;eH IIpoH,n;eT qepe3
Bce 9TaIIbI HHP II OKP II BOIIJIOTIITCH B HOBbIe 06pa3UbI, BbIIIYCKaeMble
ceplIi'IHO rrpe,n;IIpIIHTIIHMII. 3a 9TOT IIeplIO,n; y,n;BaIIBaeTCH KOJIlIqeCl B)
BbIIIOJIHeHHbIX HayqHbIX pa60T. OKaHqlIBaeTCH CpOK ,n;eikTBIIH IIaTeH-
TOB, y,n;BaIIBaeTCH KOJIlIqeCTBO TeXHlIqeCKIIX cpe,n;CTB npOII3Bo,n;CTBa,
Ha rrepe,n;OBylO JIIIHIIIO IIporpecca BbIXO,n;IIT HoBoe rrOKOJIeHlIe CIIeUlla-
JIIICTOB. YK33aHHble rrpOrH03bl IICXO,n;HT 06blqHO II3 BrrOJIHe orrpe,n;e-
JIIIBllIlIXCH B HaCTOHIII,ee BpeMH B03M02KHOCTeH HayqHO-TeXHlIqeCKOrO
nporpecca.

HapRn.y C 9TIIM COCT3BJIHIOT rrporH03bI, paCCqlITaHHble H3 40-50
JIeT II 60JIee. 3a 9TO BpeMH B HayKe y,lJ.B3IIBaeTCH KOJIHqeCTBO KOHuerr-
UIIH, TeoplIH II TpaKToBoK, IIpOIICXO,lJ.IITrrOJIIIaH CMeI-Ia IIOKOJIeHIIH. 3TII
nporH03M ,lJ.alOT B OCHOBHOM KaqeCTBeHHwe nOKa3aTeJIII H 633IIPYlOTCH
Ha llIlIpOKOH CIICTeMe HayqHbIX IIpe,lJ.CTaBJIeHIIH, a He Ha CJI02KIIBllIIIXCH
KOHuenUHHX B KOHKpeTHOH OTpaCJIII 3HaHIIH. MHOrOqlICJIeHHble Me-
TO,lJ.bI npOrH03IIpOBaI-IIIH HayKII II TeXHIIKII ·CBe,lJ.eHbI B Tpii' OCHOBHbIe:
;:lKCTpanOJIHUIIII, 9KCIIepTHbIX oueHOK, Mo,n;eJIlIpOBaI-IIIH. MeTO,lJ.bI 9KC-
TpanOJIHUlI1I OCHOBaHbI Ha IIpe,lJ.CTaBJIeHIIII 0 6y,n;yIII,eM, 633IIPYlOTCH H3
npHMOM II Henocpe,lJ.CTBeHHOM np0,lJ.OJI2KeHIIII ,lJ.eHcTBylOIII,IIX B HaCTOH-
III,IIH IIeplIO,lJ. 3aKOHOMepffOCTeH. 06blqHO 9KCTpanOJIIIpYlOT CTaTllCTWle-
CKII CKJIa,n;bIBalOIII,IIeCHTeI-I,lJ.eI-IUIIII II3MeI-IeHIIH Tex IIJIII IIHblX KOJIlIqeCT-
BeHI-IbIX xapaKTeplICTIIK (pOCT HayqHblX Ka,lJ.poB, HayqI-IO-TeXHlIqeCKOH
IIH¢OPMaL~HII, 3aTpaTbl Ha HayKy II Tn.).

DPIIIi:UIIIIlIaJIbHOe 3HaqeHIIe IIpli IICnOJIb30BaHIIII 9KCTparrOJIHUIIOH-
HbIX MeTO,lJ.OBHMeeT BbI60p npe,lJ.eJIa 9KCTp3nOJIHUIIII. DpaKTHK3 rrOKa-
3bIBaeT, qTO 3a 10-15 JIeT 60JIbllIylO qaCTb HayqHO-TeXHlIqeCKIIX ,lJ.aHHbIX
M02KHO 9KCTparrOJIIIpOBaTb C TOqHOCTblO ::':: 15 %.

MeTo,n;bI 9KcnepTHblX' oueHOK CBH33HbI co C60pOM II CliCTeMaTII3a-
ulIeH pa3JIIIqHOrO po,lJ.a 9KcnepTHbIX oueHOK. 3KcnepToM M02KeT 6bITb
Be,lJ.yIII,IIH yqeHbIH CrreUlIaJIIICT B KOHKpeTHOH 06JIaCTII HayKII, Bblpa60"
T3BllIIIH rllrrOTeTlIqeCKOe rrpe,lJ.CTaBJIeHHe 0 ee p33BIITIIII.

OOblqHO lICrrOJIb3YlOr MHeHHe MHorlIX 9KcrrepToB (MeTO,lJ. KOMllCCIIII).
OueHKII 9KcrrepToB rrepeBO,lJ.HT B IWJIlIqeCTBeHHYIO ¢bpMy (63JIJIbI),
qro rr03BOJIHer rrOJIyqeHHylO IIH¢OPM3UIIIO 06pa60TaTb MeTo,n;aMIICTa.-
TIICTIIKII. 3eprpeKTIIBHoCTb MeT-O,lJ.a3aBIICHT- OT rro,lJ.6opa KOMIICCIIII II ypOB-
HH opraHII3aUIIII ee pa60TbI. O,lJ.HaKO MeTo,n;aM 9KcnepTHblx oueHOK
ITpHCyIII,II He,n;OCTaTKII: He Bce 9KcnepTbi paBHoueHHbI, IIX MHeHIIH
cy'5beKTIIBHbI, Ha oueHKII II cy2K,n;eHlIH 9KCrrepTC:lB BJIIIHIOT aBTopIiTeT-,
3aCJIyrii KOJIJIer, paHee BbICKa3aBllIIIX CBoe CY2K,n;eHlIe, HHepUIIOHHOCTb
B rry6JIIIqHOM oTKa3e OT CBoero MHeHIIH H T. rr.

M~TO,n;bI Mo,n;eJIIIpOBaHIIH HayqHO-TeXHlIqeCKOrO rrp0rH03IIPOB3HIIH
TOJIbKO pa3pa6aTbIBalOTClI, o,n;HaKO IIX nepcrreKTIIBHOCTb OqeBII,n;Ha. Cpe,n;Il

9TIIX MeTo,n;OB CJIe,n;yeT OTMeTHTb Me'TO,n;«IICTOpIItleCKOH aHaJIOrHII», B CC-
HOBe KOToporo JIe2KIIT 3aKOH CIIlIpaJ1H. C?rJIaCHO 9TOMy MeTO,n;y TeXHIIKa
pa3BIIBaeTClI, OIIlIpaliCb Ha HaKOIIJIeHHbIlI OIIbIT, II B CBoeM ",lJ.BII)KeHII~
B03BpaIII,aeTCli K «CTapbIM» II,n;elIM, IICIIOJIb3YlI IIX Ha HOBOII HayqHOH

OCHOBe.

Pa3paoomKU Haywlo - meXHU'IeCKUX.
npo2Ho30!i U ux ymoepJHOeHue

DmpacneOble MUHucmepcmoa
u fjeiJoMCmOG eee p

pa3paoomKO np02H030b meXHU'{ecK020
u 3KOHOMU'IeC/<020p03fJumuB no om-

tJenbHblM ompaCf1f1MCCCP u UX ymfJepH<iJeHue

Pa3paoomKO MoiJeneu MGwuH _
U OoopyiJooaHufi 6yiJyUJ,eeoPa3paoomifU

np.oeKmob •
npeonpUfimuu

HG iJf1ume!1bHllfO
nepcneKmuoy

HOy'lHO- uccneoooamenbcKue,npoeKmHO-KgHcmfYKmo
CKue u meXH01702ULfeCKue IjlJpeJH eHU

npoeKmupooaHUe npef}npuflmuCl, npeoocxof}flUJ,UX
no meXHUKO -8KOHOMUlfeCKuM nOKa3amef1~M
tJeuCmOljfOllJUe omelfecmoeHHble U (Japyoe)/(Hble

Bce 60JIbllIee 3HalJeI-IlIe IIplIo6peTae'f pa3pa60TKa MaTeMaTlIqeCKIIX
MO,lJ.eJIeH ,n;.ITH IIporH03HpOBaHII1I I-IayqHO-TeXI-IHlJeCKOrO nporpecca.
B llpOCTeHllIeM CJIyqae IICIIOJIb3YlOT 3aKOHbI CTaTIICTlIqeCKHX paCIIpe,n;e-
JINIIIH HanpHMep ,n;JIHTeJIbHOCTb pa60TSI MaCCOBbIX TeXHlIqeCKllx
Cpe,lJ.C;B XOpOIliO a~IIpOKcIIMlIpyeTC5I 3aKOHOM HOpMaJIbHOrO paCllpe-

,lJ.eJIeHWH. CTOlIHCTB3
Ka2K,n;bIH II3 MeTo,n;oB IIporH0311pOBaHH5I IIMeeT CBOII ,n;o .'

or aHlIqeHII5I II He,lJ.oCTaTKll. O,lJ.HaKO KOMIIJIeKC :OBpeMeHHbI~ MeTo,lJ.OB
H~qHOr9 IIpOrH03IIpOBaHIIH IIpe,n;CTaBJIlieT co6oII Ha,lJ.e2KHbIlI IIHCTpy-
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MeHT HayqHO O{)OCHOBaHHOrOnpe,ll,BI1,ll,eHlUI,qTO Il03BOJHieT npaBI1JIbHO
onpe,ll,eJII1Tb nOJII1TI1KY B O{)JIaCTI1 pa3BI1TI1H HayKI1 11 TeXHI1KI1.

HeCMOTpH Ha TO qTO MeTO,ll,HKaCOCTaBJIeHHHnpOrH030B HayqHO-TeX-
HHqeCKOro nporpecca elIJ,e ,ll,aJIeKa OT COBepIl1eHCTBa, COBpeMeHHbIll
ypoBeHb 3HaHl1ll:' 11 HaKOnJIeHHbIll:OnbIT n03BOJIHroTY2Ke B HacT05IlIJ,ee
:BpeM5I peIl1aTb nOJIe3HbIe ,ll,JI5I npaKTHKH BOnpOCbI npOrH03I1pOBaHH5I
HayqHO-TeXHfIqeCKHX I1CCJIe,ll,OBaHI1ll:11pa3paOOTOK. I103TOMy COCTaBJIe-
Hl1ro nepCneKTHBHbIX (n5ITHJIeTHI1X) Hap0,ll,HOX035IH:CTBeHHbIXnJIaHoB
npe,ll,Il1eCTByeT pa3paOOTKa HayqHO-TeXHl1qeCKI1X nporH030B.3TO onpe-
;lJ.eJIeHOI1ocTaHOBJIeHI15IMHUK Kncc 11 COBeTa MIIHHCTpOB CCCP,
B COOTBeTCTBHHC KOTOpbIMHB CTpaHe opraHH30BaHa CHCTeMaTl1qeCKa5I
paOOTa no COCTaBJIeHl1roHayqHO-TeXHl1lJeCKI1X nporH030B pa3BI1TI15I
Bcero HapO,ll,Horo X035IH:CTBa11OT,ll,eJIbHbIXero OTpaCJIeH: Ha ,ll,JII1TeJIb-
HbIll nepl1o,ll, BpeMeHH (15 11 ooJIee JIeT).

Onpe,ll,eJIeH nOp5I,ll,OKCOCTaBJIeHIIHrrpom030B (pIIC. 9.2). rocy,ll,ap-
CTBeHHbIH:KOMI1TeTrro HayKe H TeXHI1Ke COBMeCTHOC rOCnJIaHOM CCP,-
AKa,ll,eMl1eH:HayK CCCP 11 rOCCTpoeM CCCP Ha OCHOBe rrpe,ll,JI02KeHI1H:
OTpaCJIeBbIX MIIHI1CTepCTBpa3paoaTbIBaeT II yTBep2K,ll,aeT HayqHO-TeX-
Hl1lJeCKIIH:npom03 Bcero HapO,ll,Horo X035IH:CTBa,B KOTOpOM¢OpMyJIl1py-
roTC5I OCHOBHbIerrp06JIeMbI pa3BIITH5I HayKI1 II TeXHI1KII, rrpe,ll,JI02KeHH5I
no I1CrrOJIb30BaHI1ro IIX ,ll,OCTI12KeHIIH:,onpe,ll,eJI5IeTC5IypoBeHb TeXHH-
lJeCKOrOpa3BIITH5I OTpaCJIell HapO,ll,Horo X035IH:CTBaH Ba2KHeH:Il1IIeHayq-
HbIe IICCJIe,ll,OBaHII5I,a TaK2Ke TeXHIIlJeCKIIe pa3pa60TKH, He06xo,ll,IIMbIe
,ll,JI5I C03,ll,aHH5IHayqHO-TeXHl1qeCKOrO 3a,ll,eJIa. OTpaCJIeBble MHHIICTep-
CTBa, YlJHTbIBa5Irrpe,ll,JI02KeHlI5IHayqHbIX yqpe2K,ll,eHHH:11YKa3aHII5I BbIIl1e-
CT05IlIJ,IIX,opraHII3al(HH:, ,ll,eTaJIbHO pa3pa6aTbIBaroT HayqHO-TeXHl1lJe-
CKHll rrpom03 pa3BHTH5IOTpaCJIII. B COOTBeTCTBHHC 3THMHaylJHO-HCCJIe-
,ll,OBaTeJIbCKHe,npoeKTHO-KOHCTpyKTopcKHe H TeXHOJIoruqeCKHe ylJpe2K-
,ll,eHI15I,By3h! rrJIaHHpyroTCBOH H11P H OKP.

I10,ll, 'opraHH3al(Hell HaYlJHbIX HCCJIe,ll,OBaHHH:
nO,ll,pa3yMeBaroT cHcTeMy B3aHMOCBH3aHHbIX CTpyKTyp H ¢YHKl(HH:,
06eCrreqHBarolIJ,HXOnTHMaJIbHbIll: pe2KHM H HerrpepbIBHoe COBepIl1eHCTBO-
BaHHe HayqHOrO Tpy,ll,a C l(eJIbro nOJIyqHTb HaHJIylJIl1l1e pe3YJIbTaTbI.

_ B cooTBeTCTBIIH C l1epapXIIell CTpyKTyp HaYlJHbIX yqpe2K,ll,eHIIll II
Be,ll,OMCTBpa3JIHQaroT opraHII3al(Hro HaYQHbIX HCCJIe,ll,OBaHHH:Ha. pa3HbIX
ypOBH5IX: Tpy1l,a HayQHOrO pa60THHKa, pa60TbI nO,ll,pa3,ll,eJIeHHHlmYQ-
HOro ylJpe2K,ll,eHHH,,ll,eHTeJIbHOCTI1OO'be,ll,HHeHHll:HayQHbIX ylJpe2K1I,eHHH
B CHCTeMeaKa,ll,eMHll, MHHHCTepCTBH ,ll,pyrux Be,ll,OMCTB,a TaK2KeB CHC-
TeMe COBeTa MHHHCTpOB CCCP.

HaYQHbIe OCHOBbITBOpQeCKOH:pa60TbI OKOHlJaTeJIbHOelIJ,e He pa3-
pa60TaHbI. O,ll,HaKOY2Ke cell:lJac M02KHOrOBopHTb 06 OCHOBHbIXnpHHl(H-
nax, cnoc06cTByrolIJ,HX rrOBbIIl1eHHro3¢¢eKTHBHoCTH HaYlJHOll ,ll,eHTeJIb-
HOCTH. Ba2KHOe MeCTO B cOBOKyrrHocTII3THX rrp11Hl(IInOB 3aHHMaeT
HaylJHaH opraHH3al(II5I HayQHOrO Tpy1l,a (HOHT), OCHOBHbIerrO~02KeHIIH
KOTOpOll: npe,ll,ycMaTpHBaroT: BbICOKyro opraHII30BaHHocTb Tpy,ll,a HaylJ'

- 6 eHl1e pe2K11Ma11rHrHeHbryMcTBeHHoro
aoro pa60THHKa, CTporoe c~ ~~~OTbI KpII'THKy H caMoKpl1THKy; KOHT-
TpY,ll,a; nJIaHOBOCTbHaylJHOH BaH~e e3 JIbTaTOB pa60TbI, o6ecneQe-
pOJIHpOBaHfle H TOlJHO~¢~;~:!OHCnOJIb;OB~HHe Cpe,ll,CTB,ll,JIHMexaHH3a-
HHe pe3epBa B HayQHOH Po' aTeJIbHbIX Onepal(IIll, CI1CTeMYMeTO,ll,OB
l(HII 11 aBToMa:II3al(IIH BcnOM; OBaHl1ro rraMHTH HaylJHOrO pa60THHKB,
H yrrpa2KHeHHH no cOBepweHc B

KOJIJIeKTIIBHOCTbB HallJHOll pa6o-:~H 6bITb BbICOKOopraHH30BaHHbIM.
Tpy,ll, HayQHOrO pa OTHI1Ka,ll,OJI0 n II,ll,e 2KHBaTbCH onpe,ll,eJIeHHbIX

HaylJHblll pa60THHK 06H3aH C:~~~bI E aB~JIbHO opraHII30BbIBaTb pa-
rrpaBI1JI, pe2KHMa II nopH,ll,Ka d66JIro,ll,~TbPHeo6xo,ll,HMYrorrOCJIe,ll,OBaTeJIb-
OOQeeBpeMH, MeCTO, CTporo T a e,ll,HHCTBOB MeTO,ll,HKe,TexHHKe,:
HOCTb npol(eCCOB H npHeMoBMJI~~;H' BecTH YlJeTBblflOJIHeHHOll HaylJHOH
TepMHHOJIOrHH,CTHJIeH o¢op C~6H B npol(ecce IICCJIe,ll,oBaHHH:OT
pa60TbI. Ba.lKHO yMe.:rb orpa,ll,IITb HeJIb3H OCJIa6JIHTbBHI1MaHIIe K Ha-
BTOpOcTeneHHblx II,ll,eH 113aMbICJIOB,

YlJHOll rrp06JIeMe. cJIe,ll,yeT cTporo c06JIro,ll,aTb rl1rHeHY yMCT-
O,ll,HQBpeMeHHoC 3TIIM IITaHIIH BJIaroycTpoeHHble yCJIOBIIH TpY,ll,a

BeHHoro Tpy,ll,a, pe.lKIIM n ~HIIe H I1rparoT 60JIbwyro POJIb B no-
C03,ll,aroTXopollIee pa60lJee HaCTpo BeKa O,ll,HaKOMOJIO,ll,bIeYQeHbIe,ll,OJI.lK-

- BbIllIeHIII1 pa60Tocnoc06HoCTI1 QeJI~II a60TaTb B JIro6bIX, I1Hor,ll,a He(jJIa-
HblYMeTb rrpeO,ll,OJIeBaTbTpy,ll,HOC , P ax) HaJ(JIIOneIIHfl no-

( anpIIMep B 3Kcne,ll,IIl(IIn. V A
rOnpIIHTHbIX yCJIOBIIHX H a60TOC'rroco6HOCTb Y {)OJIbllIHHCTBBJIIO,ll,ei%
K33aJIH, lJTO YMCTBeH~aH p H'e "Ha 3aTeM OIIa na)l.aeT, a 13 BCqepIIHe

Ha B nepBOH rrOJIOBH A £1,

MaKCHMaJIb . C 18.00 ,ll,0 21.00, D03pacTacT.
lJaCbI, flpHMep~o B rrepHo,ll, 6 ero )l.IUI I~eJIeCoo(5pa3IIo HCnOJIb30BaTb

HalJaJIbHbIH nepHo,ll, pa Oq oeMKHX Teo eTIIQeCI01X paCSoT, ana-
)l.JIH BbIflOJIHeHIIH naII60JIee TPi~JIbHbIX )l.aHH~Ix. DocJIe nOJIy)l.HH pe-
JIII3a II 0606lIJ,eHHH 3KcneP::;;e IIMeHTaJIbHbIe pa6oTbI, B BeQepHee
KOMeH)l.yeTcH BbIrrOJIHHTb P B HOlJHOeBpeMH pa60TaTb He 2KeJIa-

BpeMfl JIYQW~ lJIITaTb JI:;~E:;~~~ PHTMIIQHOCTHB TBOpQeCKOll pa60Te
TeJlbHO. Heo XO)l.IIMO HO II B TeQeHIIe He,ll,eJIII, MeCfll(a, rO)l.a. -113-
He TOJIbKO B TelJeHIIe )l.Hfl, HOll a60TbI 3HalJIITeJIbHO YMeHbwaroT
BeCTHO, lJTO 3¢¢eKTIIBHOCTb Ha~yQCJIOB~eHOTPY,ll,HOCTbro npeO,ll,OJIeHHH
,ll,JIHTeJIbHblerrepepbIBbI, lJTO 0

IIHepl(HII HaQaJIa pa660Tb~'IIKOBpeKOMeH,ll,yeTcH aKTHBHbIll OT)l.bIX (pe-
,UJIH HaYQHbIX pa OT u a60TbI )l.03II OBaHHOll¢II3HlJeCKOH:npe,ll,-

ryJIHpHaH CMeHa yMcTBeHHO
H

P CIICTeMa~HlJeCKOe3aHHTIIe ¢II3KYJIb-
nOlJTHTeJIbHeerrpa3,ll,HOrOOT,ll,bIxa).HHeTTBOplJecKyro pa60Tocnoc06HOCTb
TypOll: H crropTOM,ll,JIHTeJIbHOCOKP~6MeHaBelIJ,eCTB,peryJIHl(1111,ll,bIXaHHH
YQeHOro BCJIe)l.CTBl1eyJIylJllIeHIIH con'pOTHBJIfleMOCTH opraHII3.Ma.

6 eHHH nOBblweHI151.
H KpOBOO palIJ" e t1-.11311lJeCKHeynpa.lKHeHI1H yTpOM,
He06xo)l.HMO rrpoBo,ll,HTb KOpOTKH 't'

BnOJI)l.eHb 11 BeQepOM (rrepe~Hb~~) '3aHI1MaeT nJIaHHpOBaHHe pa60Tbl
Ba2KHOe MecTO B CHCTeMe cce KOTO oro YCTaHaBJII1BaroTJIOrHlJe-

HaylJHOrO pa60THI1Ka, B rrpol(e P H11P onpe)l.eJIHfl np113TOM
CKyro oQepe,ll,HOCTbBblflOJIHeHI1H3a,ll,aHI1H~H:

eM
n ~ BbIflOJIHeHHI1 I1CCJIe-

rJIaBHOe H cocpe,ll,OTOlJl1BaflBHHMaR
He

Y
QI1BB Ha~aJIe rO)l.a TeXHI1lIeCI{Oe

}l.OBaHHHHa Ka.lK,ll,OMero 3Tarre. OJI



3a.n;aHHeHa HI1P, HaytIHbIH pa60THHK COCTaBJUleTrrJIaH_ orrpe.n;emleT
cO.n;ep.IKaHHe BOrrpotoB, CpOKI1 BbIIIOJIHeHH5I, ytIaCTHHKOB pa60TbI Ha
Ka.IK.n;OM.9Tarre. YCTaHOBHTb tIeTKHe rpaHHIIH Me.IK.n;y.9TarraMH Tpy.n;HO.
HanpHMep, pa~OtIyIO rHnOTe3Y YtIeHbIH pa3pa6aTbiBaeT, KaK rrpaBHJIO,
C rrepBbIX .n;HeuHHCCJIe.n;OBaHH5I.O.n;HaKO He06xo.n;I1MO rrpH.n;ep.IKHBaTbC5I
yCTaHOBJIeHHOH rrOCJIe.n;OBaTeJIbHOCTHHaytIHOH pa60Tb!.

Hy.IKHO HMeTb rpa¢HKH pa60TbI Ha MeC5Iu, He.n;eJIIO,.n;eHb, HaCTOH-
tIHBO .n;06HBaTbC5IHX BbIIIOJIHeHH5I. ITJIaHbI HaytIHbIX pa60THHKOB .n;OJI-
.lKHbI 6bITb CTpOrO YB51!1aHbI C rrJIaHaMH pa60T HaytIHbIX KOJIJIeKTHBOB.
XO.n; HCCJIe.n;OBaHH5IHe06xo.n;HMOtIeTKO' KOHTpOJIHpOBaTbH ¢HKCHpOBaTb
Ha BCeX ero ..9TarraX, B TOM tIHCJIe H co.n;ep.IKaHHeH3ytIeHHOrO MaTepHa-
JIa, HH.n;HBH.n;yaJIbHbIX6ece.n; H KOHcyJIbTaUHH, 3aMetIaHHH TOBapnrueH
c06CTBeHHbIX MbICJIeH. Ba.IKHe:ihIIee 3HatIeHHe HMeeT TOtIHOCTb 3arrHcd
Ha6JIIO,n:eHHH, H3MepeHHH. Pe3Y.JIbTaTbI HCCJIe.n;OBaHHHueJIeC006pa3HO
BeCTH B CrreUHaJIbHbIX .lKypHaJIaX,a .n;pyrHe 3arrHCH _ Ha OT,n:eJIbHbIX
KaprOtIKaX, B .n;HeBHHKax, TeTpa.n;5IX.

YtIeHbIH.n;OJI.lKeH Bcer.n;a IlMeTb pe32pB BO BpeMeHH, MaTepHaJIaX,
aCCHrHOBaHH5IX, a TaK.lKe B TeMaTHKe, tIT06bI 3aCTpaXOBaTb ce65I OT
oTpHuaTeJIbHbIX rroCJIe.n;CTBHHpHCKa, KOTOpbIHHMeeT MeCTO B HaytIHOH
pa60Te. OT.n;eJIbHbIeTpy.n;HOCTIl, rrpOTHBOpetIH5I H .n;a.IKeoWH6KH .n;OJI.IK-,
HbI 6bITb BOBpeM5I rrpeo.n;OJIeHbI,n:a.IKeB TOM CJIytIae, eCJIH He06xo.n;HMO
rrepepa60TaTb tIaCTb HCCJIe,n:OBaHH5I.3.n;eCbCKpOMHOCTbytIeHOrO .n;OJI.IK-
Ha COBMeI11,auTbC5IC orrepaTHBHOCTbIO, OTtIeTJIHBOCTbIOH yrropCTBOM.

HaytIHbIH pa60THHK ,n:OJI.lKeHCHCTeMaTIltIeCKH COBepweHCTBOBaTb
CBOuIOnaM5ITb - 3arrOMHHaTb, COXpaH5ITb H BocrrpOH3Bo.n;HTb rrpow-
JIbIH OrrbIT. XOpOIlla5I rraM5ITb - 3TO He TOJIbKO rrp05IBJIeHIle HOpMaJIh-
HbIX nCIlXHtIeCKHX crroc06HOCTeH, HO H B 3HatIHTeJIbHOH Mepe pe3YJIbTaT
rrOCToHHHOro ee BocrrHTaHHH Il COBepIlleHCTBOBaHHH.

9¢¢eKTHBHOCTb pa60TbI ytIeHOrO MO.IKeT6bITb 3HatIHTeJIbHO rrOBbIwe-
Ha rrpH HCnOJIb30BaHHH cpe.n;CTBMexaHH3aUHIl BcrrOMOraTeJIbHbIX orrepa-
UHH HaytIHOrO pa60THHKa, KOTopbIe MoryT 6bITb 06~e.n;HHeHbI B TaKHe
rpyrrrrbI: BbItIHCJIHTeJIbHaHTeXHHKa (HaCTOJIbHbIeKJIaBHIllHbIe 3JIeKTpOH- )
Ime MaIllIlHbI, 9BM H .n;p.•- CM. § 3, rJI. 9); cpe.n;cTBa MH KorrHpoBa-
HHH Il pa3MHo~eHHH MarepIlaJIOB (rrHwyI11,HeMaIllHHKH, cBeToKorrHpo-
BaJIbHbIe yCTpoHcTBa); cpe.n;cTBa .n;JIHMexaHH3aUHIl orrepauHH HaKOrrJIe-
HHH HaytIHOH HH¢opMaUHH (KHHoarrrrapaTbI, ¢oToarrrrapaTbI) H .n;eMOH-
;TpaII;HH HH¢opMaUHOHHbIX MaTepIlaJIOB H tITeHHH MHKPO¢HJIbMOB
)I.HarrpoeKTopbI, 3rrIl.n;HocKorrbI, CrreUHaJIbHbIe npH60pbI .n;JIHtITeHHH
MHKpO¢HJIbMOB, KaMepbI JIa60paTopHoro TeJIeBH.n;eHHH); arrrrapaTbI .n;JIH
3arrHCH H BocrrpoH3Bo.n;cTBa 3ByKa (MarHHTO¢OHbI, .n;HKTO¢OHbI, yCHJIH-
TeJIH 3ByKOB H .n;pyrmI arrrrapaTypa).

ITpHHUHrraMH HOT ,n:OJI.lKHbIBJIa.n;eTb Bce HaytIHbIe pa60THHKH H
oc06eHHo Ba.IKHO, tIT06bI HX yCBOHJIHMOJIo.n;bIe,HatIHHaIOI11,HeHCCJIe.n;OBa-
TeJIH, B TOM tIHCJIe acrrHpaHTbI H cTy.n;eHTbI. Y.lKe B HatIaJIe HaytIHOH
.n;e5ITeJIbHOCTHHe06xo.n;HMO BbIpa60TaTb paUHOHaJIbHbIH pe.IKHM Tpy.n;a.
OtIeHb Ba.IKHO pa60TaTb pHTMHtIHO, 6e3 pbIBKOB, rrOCJIe,n:OBaTeJIbHO,.9Tarr
3a 3TarrOM, IIpaBHJIbHO tIepe.n;OBaTb rrepHo.n;bI pa60TbI H OT.n;bIxa.

HaytIHOe TBoplIeCTBO CTaHOBHTCHBce DOJIee KOJIJIeKTHBHbIM, lITO

OOyCJIOBJIeHO,C O.n;HOHCTOpOHbI, KOHueHTpaUIIeH YtIeHbIX B HaYlIHblX
ytIpe.IK.n;eHIIHX, a c' .n;pyroH - paCWIIpeHIIeM COBMeCTHbIXuHaytIHbIX
rrOIICKOB, B33IIMOrrOMOI11,HII KOHTaKTOB. B CBH3HC 3THM ytIeHbIII .n;OJI.lKeH
yMeTb rrOJIb30BaTbCH rrpeHMyI11,eCTBaMIIKOJIJIeKTIIBHoro Tpy.n;a B Kpyrr-
HOH IICCJIe.n;OBaTeJIbCKOHopraHH3aUHII, BOCIIIITbiBaTb y ce6H tIyBCTBO
TOB8pIIlII;eCTBa, yMeHHe YtIIITbIBaTb MHeHIIe II orrbIT CBOIIX KOJIJIer. ITo-
3TOMy oco60e BHHMaHIIe rrpIIo6peT8IOT BorrpOCbI opraHII3aUIIII HaytIHbIX
KOJIJIeKTIlBOB, CTpyKTypa KOTOpbIX.n;OJI.lKHa06eCrretIHBaTb B03MO.IKHOCT~
KoorrepaUIlII H CrreUHaJIII3aUIIIl Tpy.n;a ytIeHbIX H yrJIy6JIeHH5I 3HaHII~
B orrpe.n;eJIeHHbIX HarrpaBJIeHIIHX, tIeTKOe pacrrpe.n;eJIeHIIe ODH3aHHOCTeH
H paBHOMepHOCTb3arpy3KII IICIIOJIHHTeJIeH, npOBe.n;eHlle pa60T C HaIl-
60JIbWIIM 3¢¢eKTOM,C03.n;aHlle e.n;llHoH CIICTeMbI rrJIaHllpOBaHllH, opra-
lIll33UllIO H KOHTpOJIb BbIlIOJIHeHHbIX pa60T.

B HaCTOHlII;ee BpeMH Hall60JIee pacrrpOCTpaHeHa tIeTbIpeX3BeHHaH
CTpyKTypa HaytIHOrO ytIpeM.n;eHllH:rpynrra, JIa60paTopIIH, OT.n;eJI, ytI-
peM.n;eHHe (llJIll rpynrra, Ka¢e.n;pa, ¢aKyJIbTeT, llHCTllTyT). ITpaKTllKa
rrOKa3bIBaeT, tITO OIITIIMaJIbHbIH COCTaB rpyrrnbI - 3-10 HaytIHbIX pa-
60THllKOB (MeHbwee KOJIHtIeCTBO xapaKTepHo .n;JIH ¢YH.n;aMeHTaJIbHbIX
llCCJIe.n;oBaHlln 60JIbWee - .n;JIHpa3pa60ToK). HapH.n;y C 3TllM B rpynny
MOMeT BXO.n;H;b OT 5 .n;o 10 tIeJIOBeK BcnOMoraTeJIbHOrO nepCOHaJIa
(60JIbWee KOJIlltIeCTBO- B rpyrrrry, BbIIIOJIHHIOI11,YIOpa3pa60TKll).
COCTaB JIa60paTopllH KOJIe6JIeTCH OT 20 .n;o 60 tIeJIOBeK.

ITPllHHTO CtIHTaTb, tITO OnTHMaJIbHOeKOJIIltIeCTBO rrperro.n;aBaTeJIefl
Ha Ka¢e.n;pe - 10-12. C ytIen)M ytIe6HO-BcnoMOraTeJIbHbIX JIHU., Ha-
ytIHbIX pa60THHKOB COCTaBKa¢e.n;pbI MOMeT ,n:oCTHraTb 30-,50 COTpy.n;-
HHKOB. KOJIJIeKTHBbI nepBHtIHbIX HaytIHbIX rro.n;pa3,n.eJIeHHftB TaKOM co-
CTaBe opraHll3YIOT CBOIO pa60Ty HaH60JIee 3¢¢eKTHBIIO.

O.n;HaKO He TOJIbKO KOJIlltIeCTBO HaytIHbIX COTpy.n;HHKOBorrpe.n;emleT
pe3YJIbTaTbI HaytIHOH pa60Tb!. BaMHoe 3HatIeHlle HMeeT rro,n:60p llX rro
KBaJIII¢HKaUllrr II CrreUHaJIbHOCTH. PeKOMeH.n;yeTcH, tIT06bI B JIa60pa-
TOpll5IX II Ha Ka¢e.n;pax pa60TaJIll JIIO.n;Hpa3Horo B03paCTa, onbITa, rrOJIa.
TaK, ueJIeC006pa3HO, tIT06bI Ha Ka¢e.n;pe 6bIJIO 1-2 rrpo¢eccopa, 5-6
.n;oueHTOB, 4-5 aCCHCTeHTOB,10-12 llHMeHepoB, rrOJIOBIlHa pa60THII-
KOB MOJIO.IKe30 .ireT H tIT06bI Ha HH.lKeHepHbIx Ka¢e,n:pax .lKeHI11,IlHbIco-

CraBJIHJIIl 25-35 %. '
B TaKOM KOJIJreKTHBeB03MO.IKHO06eCrretIIlTb tIeTKOe pacrrpe,n.eJIeHIIe

06H3aHHocTeH B COOTBeTCTBHHC KBaJIH¢IIKaUlleH H HaKJIOHHOCTHMHco-
Tpy,D"HHKOB. HeJIb3H .n;onyCKaTb, 'IT06bI BbIcOKOKBaJIII¢IIUllpoBaHHbIe
pa60THIlKll (.n;oKTopa, KaH.n;ll.n;aTbIHayK) BbIlIOJIHHJIIl TeXHIltIeCKYIO pa-
60Ty JIa60paHToB. B HaytIHOM KOJIJIeKTllBe .n;OJI.lKHa6bITb C03.n;aHa
6JIarOnpHHTHa5I .n;JI5ITBOptIeCKOH pa60TbI 06CTaHOBKa. Ba.IKHO, tIT06bI
rrepe.n;.KOJIJIeKTllBOMCTOHJIHYBJIeKaTeJIbHbIe, CMeJIbIeIl nepcr:eKTllBHbIe
3a.n;atIll, KOTopbIe 6bIJIH 6bI .n;OCTaTOIJHOTpy.n;HbIMIl, HO C .n;pyroH CTOpOHbI
II He BbI3bIBaJIIl 6bI pa30tIapOBaHIIe.

CIIOc06cTByIOT ynpOtIeHHIO KOJIJIeKTIlBa, rrOBbIweHHIO .9<}l¢eKTHB-
HOCTHpa60TbI ero co6CTBeHHbIe Tpa,n:llUHIl. HyMHO, tITODbI 3TH Tpa,n:II-
UllII rrpIIyMHO.IKaJIHCb, pa3BIIBaJIllCb. O.n;HOBpeMeHHO C 3TllM .lKeJIa-
TeJIbHO llCnOJIb30BaTb rrOJIe3HbIe CBe,n:eHll5I, rrOJIYlIeHHbie CO CTOpOHbI.



qJIeHbl KOJIJIeKTIIBa )J.OJI2KHbI C03HaBaTb OnaCHOCTb O)J.HOCTOpOHHeH
OrpaHlIqeHHOCTII, caMoycnoKoeHHOCTII, CTapaTbC5I paClillIplITb OOJIaCTb
CBOIIX I1HTepeCOB.

Ba2KHYIO POJIb IIrpaeT pyKoBO)J.IITeJIb, OOblqHO Ha3HaqaeMbIH 1I3
qlICJIa HalIOOJIee KBaJIlIqmI.I.lIpOBaHHbIX II aBTOpliTeTHbIX HayqHbIX paOOT-
HIIKOB. OH cpOpMlIpyeT HayqHylO TeMaTIIKY, Ha,n; KOTOPOH paOOTalOT
nO)J.qlIHeHHbIe eMy COTpy)J.HIIKII, opraHII3yeT ee BbUIOJIHeHlIe II HeceT
nepCOHa~bHYIO OTBeTCTBeHHOCTb 3a pe3YJIbTaTbI HayqHO-IICCJIe)J.OBa-,
TeJIbCKOII,)J.e5ITeJIbHOCTIl pyKOBo,n;IIMoro IIM HayqHOrO KOJIJIeKTIlBa. PyKO-
BO~IITeJIb )J.OJI2K

u
eHyMeJIO COBMeilIaTb CBOH npocpeCCIiOHaJIbHbIH, CJIy2Keo- .

HbllI II ~IIqHbllI aBTopiiTeT. He rrpeHeOpera5I coocTBeHHoH HayqHoH!
KapbepolI, OH 005I3aH SaOOTlITbCH 0 qeTKOH II 9cpcpeKTIIBHOH paooTe2
KOJIJIeKTlIBa. OCTaBJIHH 3a COOOH OOilIliH KOHTpOJIb, PYKoBo,n;IITeJIIO"
KOJIJIeKTII~a I.I.eJIeCOOOpa3Ho rrepe,n;aBaTb OT,n;eJIbHble CPYHKI.I.IIIIrro,n;qIIHeH-' .
HbIM. CBOII aBTopliTeT PYKoBo,n;IITeJIb ,n;OJI2KeH IICrrOJIb30BaTb He)J.JI5'L
rro,n;aBJIeHIIH MHeHIIH rro,n;qIIHeHHblx, a Ha060poT- ,nJIH IIX IIH,n;IIBII-t,
)J.yaJIbHo!'o pa3BIITlIH, C03,n;aHIiH TBOpqeCKOH oocTaHoBKII, pa3BIITIIfl,i'
3,n;OpOBOIl )J.IICI.I.lIrrJIIIHbI. .

PYKoBo,n;IITeJIb KOJIJIeKTIIBa oOH3aH rrOCJIe)J.OBaTeJIbHO rrpoBo,n;IITb;(
MepbI rro CrrJIOqeHlI!? KOJIJIeKTIIBa BOKpyr OOilIHX I.I.eJIeH, pa3BIITilIO '1'0-,1,
BaplIII.I.eCKlIx CBH3eII, yCKOpHlOilIliX perneHlle TBOpqeCKOH 3a)J.aqll. " ,

DepBIIqHble HayqHble KOJIJIeKTIIBbI OO'be,n;I:IHeHbI B OT,n;eJIbI (Hl1l1)" •
IIJIII cpaKYJIbTeTbI (By3bI). CTpyKTypa HayqHbIX yqpe2K,n;eHIIHBKJIlOqae'I;\ .
rro,n;pa3)J.eJIeHIIH, paooTalOilIlie rro 3aKa3aM (TeMaTIIqeCKlIe rro,n;pa3)J.eJIel,
HIIH - JIaOOpaTopIIH, Kacpe,n;pbI), II crreI.I.'lIaJIII3lIpOBaHHble rro,n;pa3,n;e~'
JIeHIIH, paooTalOilIlIe rro TeXHOJIOmqeCKoMY rrplI3HaKy (cpYHKI.I.HOHaJIb';
Hble rro)J.pa3,neJIeHIIH -oT,n;eJI~r: IIHcpopMaI.I.IIOHHbIH, cplIHaHcoBbIH Ii,
MaTeplI~JIbHO-TeXHlIqeCKOrO CHa02KeHIIH, OIIOJIIiOTeKa II )J.p.). TaKYKll
CTpyKTypy Ha3bIBalOT cMernaHHoH, OHa HBJIHeTCH HalIOOJIee rlIoKo.if~
B yrrpaBJIeHlIll. .

B OT,n;eJI (cpaKyJIbTeT) BXO,n;IIT 3-6 JIaOOpaTopllH (Kacpe,n;p). CTPYK-'
Typa HHcTllTyTa OOblqHO BKJIlOqaeT 3-6 OT,n;eJIOB (cpaKyJIbTeToB). B Ha",
CTOHilIee BpeMH B llHcTlITYTe paooTaeT OOblqHO 500-1000 H oOJIee coo;:
Tpy)J.HHKOB. HayqHble yqpe2K,n;eHHH opraHH30BaHblrro rrpHHI.I.Hrry e,n;IIHo-(: .
HaqaJIIIH, T. e ,n;HpeKTop (peKTop) OCYilIeCTBJIHeT Bce rrpaBa, rrpe,n;ocTaB-';~\'
JIeHHble HayqHOH opraHH3aI.I.IIli, pyKOBO,n;HT HaytmoH ,n;eHTeJIbHOCTblO,,'
orrpe)J.eJI5IeT TeMaTIIKY II HarrpaBJIeHHe HayqHbIX HCCJIe)J.oBaHHH, rrOJIb3 y_<,:
eTCH orrpe,n;eJIeHHbIMH rrOJIHOMOqHHMH B Bonpocax rrJIaHHpOBaHHH, CPll-1.
HaHCHpOBaHHH, MaTepHaJIbHQ-TeXHHqeCKOrO CHa02KeHHH Ka,n;pOB. CqlI- ,,'
TaeTCH I.I.eJIeCOOOpa3HbIM, qTOObI BO rJIaBe HayqHOrO yqpe2K,n;eHIlH ObIJl\
KpyrrHblH yqeHbIH (rrpocpeccop, ,n;OKTOp HaYK). 13 rrOCJIe,n;Hee BpeM'"
B CBH3H C YCJI02KHeHlIeM opraHl'!3aI.I.HH HayqHOH ,n;eHTeJIbHOCTH Bce qailI
BbI)J.eJIHIOT TIm yqeHOrO-opraHIl3aTopa HayKII HapH,n;y C yqeHbIM-Te-,
OpeTlIKOM II yqeHbIM-3KcrrepIIMeHTaTopOM. ':

13 HayqHOM yqpe2K)J.eHHII oopa3YlOT COBeT, KOTOpbli1: HBJIHeTCH COBe-'.
ilIaTeJIbHbIM opraHOM rrpH ,n;HpeKI.I.HH (peKTopaTe). B COCTaB COBeTa'i
IlXO)J.HT pyKoBo,n;HTeJIH IIHCTInyTa, oT,n;eJIOB, JIaOOpaTopHH, cpaKyJIbTe-
TOB, Racp8)J.p, Be)J.YilIlIe yqeHble H rrpe)J.cTaBHTeJIII OOilIeCTBeHHbIX opraHII-
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saI.I.IlH. COBeT paCCMaTpHBaeT HayqHble li TeXHIlqeCKHe rrpOOJI8MbI, rrJIaHbI
HHcTHTyTa, paooTy OT)J.eJIOB (cpaKyJIbTeTOB), JIaOOpaTopUH (Kacpe,n;p)
H ,n;p. Ba2KHYIO POJIb B ,n:eHTeJIbHOCTII HayqHOrO yqpe2K)J.eHH5I IIrpalOT
OOilIeCTBeHHble opraHII3aI.I.HH, B rrepBylO Oqepe,D,b napTIrrrHaH opraHH-
SaI.I.HH, IIMeIOilIaH rrpaBO KOHTpOJIlIpOBaTb ,D,eHTeJIbHOCTb a)J.MHHIICTpaUIIII.

§ 3. Hcnonb30lU.HHe 3BM B HayLiHoM
HccneAoBaHHH
Cpe)J.CTBa BblqIICJIIITeJIbHoH· TeXHIIKII rnlIpOKO

nplIMeHHIOTCH BO Bcex OOJIaCTHX HayKII. l1x rrpaBIIJIbHOe rrplIMeHeHHe
CYilIeCTBeHHO BJIIIHeT Ha 3cpcpeKTIIBHoCTb IICCJIe)J.OBaHHH, 3aMeTHO H3Me-
HHeT opraHH3aI.I.HOHHble CPOPMbIHayqHOH paOOTbI. OCHoBHaHTpy)J.HOCTb,
C KOTOpOH CTaJIKHBaeTCH MOJIO,D,OHCneI.I.IlaJIHCT - 9'1'0 He3HaHIIe B03-
M02KHOCTeH 3BM II Tex 3a)J.aq, KOTopble M02KHO pernaTb C ee nOMOilIblO.

3BM ,neJIHTCH Ha ,n;Be OOJIbrnHe rpymlbI: aHaJIOrOBble - 3JIeKTpOH-
Hble Mo,n;eJIH H I.I.HeppOBble 3BM. B HaCTOHilIee BpeMH C03)J.a1OTC5I aHaJIO-
rOBO-I.I.HcppOBbleMaIllHHbI.KOTopbleOO.be)J.IIHHIOT nOJI02KHTeJIbHble Ka-
qeCTBa aHaJIOrOBbIX H 9JIeKTpOHHbIX BM. AHaJIOrOBble BM IllIlpOKO
npHMeHHIOT B HayqHbIX HCCJIe,n;OBaHHHX. l1x OCHOBHoe )J.OCTOIIHCTBO-
ObIcrpOTa H HarJIH)J.HoCTb peIlleHHH. Pe3YJIbTaT HeMe)J.JIeHHO npOCMaT-
pHBalOT Ha 3KpaHe OCI.I.HJIJIOrpacpa. JIerKO H3yqlITb BJIIIHHlIe OT)J.eJIbHbIX
cpaKTopOB Ha rrpOTeKaHIle rrpOI.I.ecca. He,n;OCTaTOK aHaJIOrOBbIX BM -
IlK MaJIaH TOqHOCTb ()J.O HeCKOJIbKHX npOI.I.eHTOB), OTCyTcTBlIe xpafllIMOH
B naMHTH nporpaMMbI, a TaKlKe HeOOXO)J.HMOCTbCOOpKH, pa300pKH H Ha-
CTpOHKH OJIOK-CXeMbI )J.JIH KalK,n;OH HOBOH peillaeMOH 3a,n;aqH.

OCHOBHoe npHMeHeHIle aHaJIOrOBbIX MaIllHH - HHTerpIlpOBaHHe
HeJIHHeHHbIX ,n;HcpepepeHI.I.HaJIbHbIX ypaBHeHIIH, peIlleHHe KOTOpbIX
B 3HaJIHTHqeCKOM BH,n;e He MOlKeT ObITb rrOJIyqeHO. HapH)J.y C 9TIlM,
C IIX rrOMOilIblO peillalOT aJIre6paIIqeCKIIe ypaBHeHHH, 3a,n;aqH OnTUMIl-
3aI.I.IIII II MIlHIIMIl3aI.I.IIII, 3a)J.aqII CTaTHCTHqeCKOrO Mo,n;eJIIlpOBaHHH, on-
pe,n;eJIHIOT KOpHII TpaI-ICI.I.eH;.~eIITHhIX yparmelmt1.

3TanbI peilleHIIH 3aJ\aqH IIl1 aIIaJIOrOBblX 13M cJIe;'\YloilIIIe: MaTeMa-
THqeCKaH epopMaJIH3HI\IHI yCJIOBIIfl3a)J.a1III (cocTaBJIeIIHe CIICTeMbI ypaB-
HeHIIH II onpe)~eJICIIHe KpaeBbIX, HaqaJIbHbIX YCJIOBIIH), COCTaBJIeHIIe
OJIOK-CXeM.bI; pacIIeT MaclllTaoHblx K03epepIII.I.IIeHTOB; c60pKa H HaCT-
pOHKa OJIOK-CXeMbI; npOOHoe peIlleI-IIIe II OTJIa)J.Ka nporpaMMbI, peilleHIIe
3a)J.aQII II pemCTpalUIH pe:IYJIbTaToB.

13 CCCP BbUIycKacTcH MI-roro YHIIBepCaJIbHbIX aHaJIOrOBbIX BM
(MH-7, MH-14 - JIaMIIOIlLle, MH-lOM, MH-17M, «3JIeKTpOH»). HeKo-
Topble II3 HIIX, HaIIpllMcp MH-17M, crrocooHbI peIllaTb cHcTeMy )J.IlCP-
<!JepeHI.I.IlaJIbHbIX ypallIIcIlHH, IIMeIOilIIlx rropHj\oK oOJIee 50 CTOqHOCTblo
,no 2 %. Y3KoCnCl\}IaJIH3IIpOBaHHaH aHaJIOrOBaH 13M «OnTIlMyM-2»
C03)J.aHa )J.JIH PCUICIlHH 3a)J.aq JIIlHeHHOro rrporpaMMIIpoBaHIlH, «3KcTpe-
Ma-l» - )J.JIH sa;.\aq OI1TIIMij3aI.I.IlIl, «AJIb<!Ja» - )J.JIH paCqeTa paMHblx
KOHCTpyKI.I.Hi:'r H T.,n:.

DOJIee 'IllHPOKIIMH YHIIBepCaJIbHbIMII B03M02KHOCTHMII no cpaBHe-
HIlIO C aHaJIOrOBbIMH BM 06JIaj\a1OT I.I.Il<PPOBbIe 3BM. l1x BOSM02K-



HOCTH n03BOJUlIOT HrpaTb B llIaXMaTbI, mlCaTb CTHXH, My3bIKY, ynpaB-
JIHTb npOH3BO,n:CTBOM,peWaTb CJIO)KHble HaYlJ:Hble 3a,n:alJ:H(nJIaHHpOBa-
HHe H 06pa60TKa u9KCnepHMeHTOB, CTaTHCTHlJ:eCKOeMO,n:eJIHpOBaHHe,
peWeHHe ypaBHeHHH, ,n:OKa3aTeJIbCTBOTeOpeM H ,n:p.).

Ba)KHOe npeHMYIIJ.eCTBO UH<PPOBbIX9BM - HaJIHlJ:HeCrreUHaJIbHbIX;
Cpe,n:CTByrrpaBJIeHH5I, rr03BOJIHIOIIJ.HXBbII10JIHHTb,n:eHCTBHHHa,n:lJ:HCJIaMH'
B orrpe,n:eJIeHHOH rrOCJIe,n:OBaTeJIbHOCTH(rrpOrpaMMbI), 3a,n:ar-IHOH O,n:HR
pa3 rrepe,n: peWeHHeM 3a,n:alJ:H.DOKa 3a,n:alJ:aHe 6y,n:eT peweHa, BMewa-
TeJIbCTBOorrepaTopa He Tpe6yeTCH. HapH,n:y C 9THM, Ba)KHeHWIIMll ,n:OCTO-;
IIHCTBaMH IIll<PPOBbIX 9BM HBJI5IeTC5IHX TOlJ:HOCTb,yHIIBepCaJIbHOCTb.

Ull<PPOBble 9BM rr03BOJI5IIOT rrpOH3Bo,n:llTb BbllJ:IICJIeH!l5I C JII060ii
,TOlJ:HOCTblOII ,n:OCTaTOlJ:HO6b1CTpO. 9TH MaWHHbl 9<p<peKTIIBHOpewalOll
pa3Ho06pa3Hble 3a,n:alJ:H, B TOM lJ:IICJIeH B ,n:llaJIOrOBOM pe)KHMe; B rro"
CJIe,n:HeMCJIylJ:ae MaWHHa rrpeBpaIIJ.aeTC5I B M0IIJ.HbIH rrpII,n:aTOK lJ:eJIOBet
lJ:eCKOrOM03ra. OCHOBHOHHe,n:OCTaTOK- OrpaHHlJ:eHHa5I rrpOH3Bo,n:HTeJIb'
HOCTb, lJ:TO He Bcer,n:a y,n:OBJIeTBOpHeTTpe60BaHII5IM HaYlJ:HO-TeXHIIlJ:ef
CKoro rrporpecca. MaWIIHa «MHp-2» HMeeT cpe,n:HIOIO rrpOII3Bo,n:IIf
TeJIbHOCTb 12000; «HaHpH-3» -; 10000, EC-1022 -80 000 orrepaUH,.
B ceKyH,n:y. 3mozo lie BcezaaaoCmamO'ilio. B HaCT05IIIJ.eeBpeM5I C03,n:aHb
Ma~lIIHbl (139CM-6), rrpoII3Bo,n:IITeJIbHOCTb KOTOpblX - 1 MJIH orrepa-;
UHII B ceKyH,n:y.

PeweHIi~ 3a,n:alJ:Ha UII<PPOBblX 9BM COCTOHTII3 TaKHX OCHOBHbl~
9TarrOB: MaTeMaTIIlJ:eCKa5I <pOpMyJIIIpOBKa 3a,n:alJ:II; pa3pa60TKaaJIrO'
pHTMa (Bb160p MeTo,n:apeWeHH5I), COCTaBJIeHHerrporpaMMbl ,n:JI5IKOHKpeT-\
HOH UI1<PPOBOH9BM, rro,n:roTOBKa rrporpaMMbl II UII<PPOBbIX ,n:aHHbl
K BBO,n:yB MawIIHy: pa60Ta Ha UII<PPOBOH9BM - OTJIa,n:KarrporpaMMb:
II peweHIIe 3a,n:alJ:II.

Ba)KHO rrpaBIIJIbHO Bbl6paTb UII<PPOBYIO 9BM ,n:JIH BbII10JIHeHIIH
HaYlJ:HblX pa60T. HepaUIIOHaJIbHO IICrrOJIb30BaTb 60JIbWIIe MaWIIHbl ,n:mI'
peWeHll5I HeCJIO)KHbIX3a,n:alJ:,Ha HIIX CJIe,n:yeTpewaTb 60JIbWlle rro 06be-,
My 3a,n:alJ:ll. 3HaKOMCTBO C UII<PPOBbIMH9BM II IIX B03MO)KHOCT5IMIICJIe-
,n:yeT HalJ:IIHaTb C MaJIblX MaWIIH TIIrra «Mup», «HaIIpII». 113 cpe,n:HIIX
H60JIbWIIX MaWIIH HaII60JIee rrepCrreK'fIIBHbl Mo,n:eJIIIcepIIII EC H rrpo>
rpaMMHO COBMeCTHMble C HHMH Mo,n:eJIII ACBT (arperaTHble cHcTeMbI'
BbllJ:HCJIHTeJIbHOH TexHIIKH).

C MOMeHTa rr05IBJIeHH5I B 1946 r. rrepBoH UH<ppOBOHMaWHHbl UH<p-
pOBble 9BM rrpOWJIII B CBoeM pa3BIITIIII CJIO)KHbIH rryTb. CMeHIIJIOCb
TpH IIX rrOKOJIeHII5I. Ha cMeHy HM rrpHxo,n:IIT lJ:eTBepToe - MHKp09BM,
KOTopble rro CBOHMxapaKTepHCTHKaM (CTOHMOCTb, 9HeprorrOTpe6HOCTb,
6bICTpOAeHCTBHe, Ha,n:e)KHOCTb)3HalJ:HTeJIbHOrrpeBocxo,n:5IT CBOHX rrpekl
weCTBeHHHKOB. MHKp09BM CTpyKTypHO rrOBTOp5IeT CHOHX rrpe,n:weCT~"
BeHHHKOB,HO B OTJIIIlJ:lle OJ:HIIX OHa ueJIIIKOM BbII10JIH5IeTC5Irro HHTer-,;
paJIbHOH TeXHOJIOrIIII Ila MIIHIIaTlOpHOM rrOJIyrrpOBo,n:HIIKOBOMKPIlCTaJI';
JIe, KOTOpblH JIerKO BCTpaHBaeTC5I B aBTOM06IIJIb, CBeTO<pOp, cTaHoR;,
C lJ:IICJIOBbIMrrporpaMMHblM yrrpaBJIeHIIeM, p060T, 9JIeKTpOHHble BeCbl,~
KaccOBoii arrrrapaT, B CJIO)KHbIH HaYlJ:HbIH rrpII60p II MHorHe ,n:pYrHei
&,CTpOHCTBa,B03MO)KHOCTIIKOTOpblX MoryT 6bITb cYlIIecTBeHHo. paCWH-'
peHbI 6JIaro,n:apH rrpHMeHeHHIO TaKoro «9JIeKTpOHHoro M03ra». Oc06eH-

HOCTbUH<PPOf\bIX9BM COCTOHTB TOM, lITO peweHHe nOCTaBJIeHHOH3a,n:a~
lJ:HnpOHcxo,n:HT rrpe06pa30BaHHeM HCXO,n:HbIXUII<PPOBbIXKO,n:OBB UHlPPO-
Hble KO,n:blpe3YJIbTaTa rryTeM aBTOMaTHlJ:eCKOrOBbII10JIHeHHH rrOCJIe,n:OBa·,
TeJIbHbIX onepaUHH rro Hanepe,n: 3a,n:aHHoMy aJIrOpHTMY.

l1CTOpHlJ:eCKIlCJIO)KHJIOCbTaK, lJ:TOB HalJ:aJIeUH<pPOBble 3BM rrpHMe-
HHJIHCb TOJIbKO ,n:JIH,peweHHH MaTeMaTHlJ:eCKHX,<pH3IlqeCKHX H 9KOHO·
MHqeCKHX 3a,n:aq. Dpouecc no,n:rOTOBKH ,n:aHHbIX 6bIJI ,n:JIHTeJIbHbIM.
CaMH ,n:aHHble HaHOCHJIHCbnyTeM nep<popaUIlIl Ha CrreUHaJIbHble HOCH-
TeJIH, a 3aTeM Me,lI.JIeHHOBBO,lI.HJIIlCbB UII<PPOBYIO3BM, HMelOlIIYIO OTHO-
CIlTeJIbHO 60JlbWOe 6bICTp0,lI.eHCTBIle. HayqHO-TeXHIlqeCI<HH nporpecc'
rrpe,lI.bHBHJI Tpe60BaHHH nOBblweHHH npOH3BO,lI.HTeJIbHOCTHH K yCTpOH-
CTBaM BBO,lI.a~BbIBO,lI.a, Il3MepIITeJIHM, rrpe06pa30BaTeJIHM HH<popMaUIlH.
13bICTpo,n:elicTBIle II TOqHO\.Tb llX CTaJIIl OTBeqaTb 6bICTp0,lI.eHCTBHIO
H TOqHOCTIl UH<ppOBOH3BM. 3TO rr03BOJIHJIO HCrrOJIb3~~aTb IIH<ppOBble
3BM He TOJIbKO,lI.JIHaBTOMaTIl3aLrHH IlHTeJIJIeKTyaJIbHOH ,n:eHTeJIbHOCTH
qeJIOBeKa B pa3JIIlqHbIX 06JIaCTHX ero ,lI.eHTeJIbHOCTH,HOH ,n:JI5IaBTOMa-
TH3aIIIIIl HayqHblX llCCJIe,n:OBaHllll.

ABTOMaT1l3aUIlH HaYlJ:HbIX I1CCJIe,lI.OBaHIlH- Ba2KHbIH <paKTOp rrOBbI-
weHllH rrp01l3BO,lI.HTeJIbHOCTHTpy,lI.a yqeHbIX, a TaK)Ke ypOBHH caMHX
llCCJIe,n:OBaHIlH. Do,n: aBTOMaTH3aUHeH HayqHblX llCCJIe,n:OBaHlIH rrOHH-
MaeTCH C03,n:aHlie II llCrrOJIb30BaHIIe aBTOMaTH3HpOBaHHblX HayqHbIX
rrpII60pOB II CHCTeMaBTOMaTH3aUHH 9KcrrepHMeHTOB, rrpHMeHeHHe MeTo-
,lI.OBH Cpe,lI.CTBKH6epHeTHKH (rJIaBHbIM 06pa30M UI1<pPOBbIXII aHaJIOrOBbIX
BM) ,lI.JIHMO,lI.eJIIlpOBaHHHTBOpqeCKOrO npouecca opraHIl3aUHH HayqHbIX
KOJIJIeKfHBOB, rrJIaHHpOBaHHH HaYlJ:HbIXHCCJIe,n:OBaHrIll.3Ta 06yCJIOBJm-
BaeT aBTOMaTIIqeCKoe yrrpaBJIeHlle rrpOUeCCOM9KcrrepHMeHTa II ero KOHT"
POJIb 6e3 Herrocpe,n:cTBeHlloro YlJ:aCTIIH lJ:eJIOBeKa.

3KcrrepIlMeHT HBJIHeTCH HeOTbeMJIeMOH COCTaBHOHqaCTblO HayqHblX
IICCJIe,lI.oBaHIIHHero aBTOMaTIl3aUHH y,n:eJIHeTCHocoooe BHHMaHIIe KaK
B HaweH CTpaHe, TaK H 3a py6e)KOM. DPOHCXO,lI.HT3aMeHa MeXaHHlJ:eCKIIX
cpe,n:cTB aBToMaTH3aUHII 9KcrrepHMeHToB rrOQTHBO Bcex OOJIaCTHXHaytI-
HblX HCCJIe.rr.OBaHHHcpe,n:CTBaMH 9JIeKTpOHIlKH. BmKHOCTb 9TOH rrp06-
JIeMbI OObHCHHeTCfl TeM, lITO B rrpouecce pa3BIITIIH 3HaHIIll 0 rrpIIpo,n:e
CTaHOBHTCHHe06xo,n:IlMbIMII HCCJIe)l,OBaHIIHBce OOJIeeCJIO)KHbIX OObeK-
TOB II HBJI~HIIH, rropolO YHIIKaJIbHbIX rro CTOIIMOCTH, BpeMeHIl CYlIIeCT-
BQBaHIIH II',n:p. HanpIIMep, BpeMH )KH3HII 9JIeMeHTapHbIX qaCTHIl cocTaB-
JIHeT MIIJIJIHOHHble ,lI.OJIHceKyH,n:bI, HX llCCJIe,n:OBaHIle Tpa.rr.llUlIOHHbIMil
MeTo,n:aMH HeB03MO)K!IO, Tpa.rr.llUlIOHHoe rrpOBe.rr.eHHe9KcrrepIIMeHTOB He
n03BOJI5IeT nOJIyqlITh 0 HI1X .rr.OCTaTOqHOrOKOJIIIlJ:eCTBa IIH<pOpMaUIIII,
AOCTHlJ:bTpeoyeMot\ TOlIHOCTII pe3YJIbTaTa 3a 3a.rr.aHHoeBpeMH llJIIi .rr.a)Ke
BbIfIOJIHHTb IlCCJIe.u.OI3l1lureB ueJIOM. K TOMy 2Ke9TO npIIBO)J.IIT K yCJIO)K-
HeHHIO annapaTypbl )\JIH HayqHbIX JICCJIe.rr.OBaHIIH,YBeJIIlqeHHIO OObeMa
H CJIO)KHOCTIIMaTCMaTIlqeCKOH oopa60TKII pe3YJIfuTaTOB 9KcnepHMeHTa.

MeTo.rr.OJIOfHfl aBTOMaT1l3aUllii HayqHbIXIlCCJIe,n:OBaHIIH OTpa)KaeT
OCHOBHble .rr.lIaJIeKTlIqeCKlle cTyneHH n03HaHlifl. Ha Hll)KHeH cTyneHII
Haxo.rr.5ITCH HaOJIIO.rr.eHIlfl, 9KcnepIlMeHTbI, HaKOIIJIeHHe <paKTOB, T. e.
nOJIyqeHHe IIH<popMaUIiH. BTopaH cTyrreHb ~ a6CTpaKTHoe onlicaHIIe
1I3YlJ:aeMOrO npe,n:MeTa, 06001IIeHlle, T. e. nOCTpoeHHeMOll.eJIII. TpeTbfl
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cTyneHb COCTOIIT BO BCeCTOpOHHeM HCCJIe,n;OBaHHH MO,n;eJIH II epOPMYJIIIPO-
BaHHH BbIBO,n;OB H TeOpeTHqeCKliX nOJIO.IKeHHll. ABTOMaTH3HpOBaTb Ha-
yqHbIe HCCJIe,n;OBaHlI51 B03MO.IKHO Ha nepBbIX ,n;BYX cTyrreH5IX n03HaH1I5l.

I1cCJIe,n;OBaTeJIb Ha OCHOBe rrOJIyqeHHbIX ,n;aHHbIX BbillOJIH5IeT TBOp-
qecKylO paooTy - epOpMyJIHpyeT BbIBO),J,bI, TeOpeTllqeCKlie rrOJIO.IKeH1I5l,
3aKOHbI, CTpOliT TeOpIIII H T.,n;.

THnOBb~e epyHKU;lIH, BbillOJIH5IeMbIe B npOu;ecce aBTOMaTH3aU;lIH IIC-
CJIe,n;OBaHIIH, COCT05lT B CJIe,n;ylOIIJ:eM: COOp IIHepO"pMaU;lIlI II npeOOpa30-
BaHHe ee K BII,n;y, y,n;OOHOMy ,n;JI5I aBTOMaTIIqeCKOrO BBO,n;a B 9BM
C nOM0IIJ:blO aBTOMaTIIqeCKliX ,n;aHliKOB (qYBCTBIITeJIbHbIX SJIeMeHTOB
aHaJIoro-U;HepPOBbIX rrpeOOpa30BaTeJIell, H3MepIITeJIbHbIX npliOOpOB): ~':
rrpe,n;BapIITeJIbHa51 OOpaOOTKa HHepOpMaU;lIH (epHJIbTpaU;lI5I, YCTpaHeHII~ ~t
H30bITOqHOCTII, ,CTaTliCTHqeCKa5I OOpaOOTKa, JIliHeap1I3aU;H5I II T. n.);1
OCHOBHalI OOpaOOTKa, KOTOpa51 rrOJIHOCTblO onpe,n;eJI5IeTC5I ll,eJU:IMli H 3a· \t',
,n;aqaMH HCCJIe,n;OBaHIIll.'i\i

Ha STO~ STane yqIITbIBalOTClI pe3YJIbTaTbI rrpe,n;bI,n;YIIJ:IIX STarrOB IIC-~'
CJIe,n;OBaHHH, cepHH SKcrrepIIMeHTOB, rrpli Hecioxo,n;lIMOCTH rrp01I3Bo,n;lITC5I,iil;
,n;onOJIHHTeJIbHa51 oopaOOTKa H HHTepnpeTaU;H5I nOJIyqeHHbIX pe3YJIbTa-;J
TOB B BH,n;e HeKOTopOll MO,n;eJIH. 5:1"

B HaCT05lIIJ:ee BpeMlI onpe,n;eJIIIJIHCb OCHOBHbIe HanpaBJIeHH5I MaTe- :",
pHaJIbHOrO ooeCneqeHIIlI B OOJIaCTli aBTOMaTH3aU;lIH HayqHO-TeXHIIqe-[(
CKoro SKcrrepHMeH:a, KOTopb~e CJIe,n;yeT paCCMa1;pIIBaTb KaK cOCTaBHYIO.1
qaCTb KOMrrJIeKCHOH npOOJIeMbI aBTOMaT1I3aU;HII HayqHbIX HCC,lIe,n;OBaHHll. ij.",~:
K HHM OTHOC5ITC5I: C03,n;aHHe aBTOHOMHbIX KOMrrJIeKCOB aBTOMaTH3aU;lIH '\
SKcrrepHMeHTOB, B COCTaB KOTOpbIX BXO,n;51TSKcnepHMeHTaJIbHble YCTa-;~!.
HOBKII, H3MepIITeJIbHalI anrrapaTypa II cpe,n;CTBa oopaOOTKII HHepopMa- .:i~:'
U;IIII (9B M); C03,n;aHlie CliCTeM aBTOMaTll3aU;1I1I SKcrrepIIMeHTOB Ha oa3e ''It'''1
cpe,n;HHX 9BM, B KOTOpbIX u;eHTpaJIbHbIll rrpou;eccop (BblqHCJIlITeJIb)JJ
~6CJIY.IKIIBaeT ,n;eClITKlI SKcrrepIIMeHTaJIbHbIX ycTaHoBOK; C03,n;aHHe CIIC-C.',
l~M, HCrrOJIb3YIOIIJ:IIX 9BM OOJIblllOll MOIIJ:HOCTII, ,n;JI5I aBTOMaT1I3aU;lIH,il$

YHHKaJI.bHbIX HayqHbIX HCCJIe,n;OBaHHll, C03,n;aHHe YHHepIIU;lIpOBaHHbIX .,.'.••...'•.•..•.......'.....'..HHepopMall,1I0HHO-1I3MepHTeJIbHbIX cpe,n;CTB, OOeCneqHBalOIIJ:HX CB5I3b:,'
9BM C OO'beKTaMli aBTOMaTH3all,lIH II BHYTpIICHCTeMHbI~ HHepopMaU;HOH- '. :,
Hble CB5I3II Me.IK,n;y OT,n;eJIbHbIMH 9BM. TaKHe KOMnJIeKCbI C03,n;aIOTC5I ,,'
B KpyrrHbIx HI1I1, BbillOJIH5IIOT OOJIblllHe 06'beMbI MHOrOrrJIaHOBbIX "~,
HayqHO-IICCJIe,n;o~aTeJIbCKIIX, B TOM qHCJIe H SKcrrepHMeHTaJIbHbIX pa60T. 'If,

u XapaKTepHOli ocooeHHOCTblO aBTOMaTH3aU;1I1I HayqHbIX IICCJIe,n;OBa- .
HHII 51BJI5IeTC5I TO 00CT05lTeJIbCTBO, qTO CliCTeMbI, OCYIIJ:eCTBJI5IIOIIJ:IIe 3a-
,n;aqII aBTOMaTH3all,HII II 9BM, epyHKU;HOHHpyIOT, Haxo,n;5ICb B Herrocpe,n;-
CTBeHHOM H HerrpepbIBHOM IIHepopMaU;lIOHHOM KOHTaKTe C OO'beKTOM
.9KCrrepIIMeHTa, ero IICTOqHHKaMli II npIIeMHII'KaMH IIHepopMaU;lIH. B STOM
npou;ecce npIIHIIMalOT yqaCTlie TpH OCHOBHbIX 3BeHa: OO'beKT 3KcnepII-
MeHTaJIbHbIX IICCJIe,n;OBaHIIll, CHCTeMa aBTOMaTlI3aU;HII HayqHO-TeXHH-'
qeCKOrO SKCrrep!!MeHTa IIHCCJIe,n;OBaTeJIb (SKcnepHMeHTaTOp).
. CHCTeMa aBTOMaTI13aU;lIH no epYHKU;HOfIaJIbHOll CTpyKTyoe 51BJI5IeTC5I
CJIO.IKHOll II co,n;ep.IKHT B CBoeM COCTaBe CJIe,n;ylOIIJ:He no,n;CIICTeMbI H SJIe-
MeHTbI: no,n;CHCTeMy CB5I3II C sKcnepHMeHTOM, C SKcnepHMeHTaTOpOM, SJIe-
MeHTbI perll(~TpaU;lIlI II xpaHeHH5I SKcnepHMeHTaJIbHbIX ,n;ali:Hblx, no,n;CHC-
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TeMy sKcrrpecc-oopaooTKII 9KcnepHMeHTaJIbHbIX ,n;aHHblx Ha MiIHH-3BM,
no,n;cHcTeMy xpaHeHlI51 II HaKOrrJIeHH5I ,n;aHHbIX, SJIeMeHTbI,n;oKyMeHTIIpo-
BaHHlI pe3yJIbTaTOB, no,n;cHcTeMy CB1I3H C ,n;pyrHMH CliCTeMaMII, B TOM
QHCJIe C CHCTeMaMII H 9BM OOJIee BbICOKoro ypOBH5I.

I10,n;CIICTeMa CB1I31I C 9KcrrepHMeHTOM oOeCneqIIBaeT rrocTynJIeHIIe
B cHcTeMy IIHepopMaU;lIH 0 COCTOlIHlIlI OO'beKTa HCCJIe,n;OBaHlilI H Bblpa6a-
TbIBaeT Heooxo,n;HMble yrrpaBJIlIlOIIJ:Ile B03,n;ellCTBIIlI, KOTopble rrepeBo,n;lIT
OObeKT B HOBoe COCTOlIHHe B COOTBeTCTBliH C rrJIaHOM 3KcrrepIIMeHTa.
I10,n;CHCTeMa CBH31I C IICCJIe,n;OBaTeJIeM npe,n;OCTaBJIlIeT eMy B03MO.IKHOCTb
nplIHHMaTb aKTlIBHoe yqaCTfle B rrpou;ecce ynpaBJIeHlIlI SKcnepHMeHTOM.
I10,n;ClICTeMa 9Kcrrpecc-oopaOOTKH BbIIIOJIHlIeT onepaTIIBHylO oopaooTKy
nOJIyqeHHOll IIHcPopMaU;IIIl B u;eJIlIX rrpe,n;CTaBJIeHIIlI CBe,n;eHIIll 0 xo,n;e
rrpou;ecca IlCCJIe,n;OBaHilH. I10,n;CHCTeMa xpaHeHlI5I II HaKOnJIeHHlI ,n;aHHbIX
co6IIpaeT OCHOBHble CBe,n;eHHlI, Heooxo,n;HMbIe ,n;JI5I peaJIH3aU;HH aJIro-
pHTMOB oopaOOTKil lIHcPopMall,HH H 5IBJI5IeTClI rrocyTII «oaHKOM ,n;aHHbIX».
9JIeMeHTbI perIICTpaU;HH, xpaHeHHlI H ,n;OKyMeHTlipOBaHHlI, pe3YJIbTaTOB
ocyru:eCTBJI5IIOT xpaHeHue, BbIBO,n; H rrpe,n;CTaBJIeHIIe B TpeoyeMoH epopMe

pe3YJIbTaTOB 06paOOTKH 9KcrrepHMeHTaJIbHbiX ,n;aHHbIX.
Heooxo,n;HMbIM yCJIOBHeM aBTOMaT1I3aU;IIII HayI:JHO-TeXHHI:JeCKOrO SK-

cnepHMeHTa, KaK Y.IKe OTMeI:JaJIOCb, lIBJIHeTClI HaJIHqHe 9BM C pa3BIITbIM
MaTeMaTHI:JeCKHM ooecrreqeHHeM. B coCTaB rrOCJIe,n;Hero BXO,n;lIT Ha60p
nporpaMM oopaOOTKH ,n;aHHblX, nJIaHHpOBaHHlI H yrrpaBJIeHIIlI 9Kcne-
pHMeHTOM, cepBHCHbIe nporpaMMbI, OOeCrreI:JlIBalOru:He' y,n;OOCTBO CB1I3H
HCCJIe,n;OBaTeJIlI C CHCTeMOH aBTOMaTH3aU;HII. I1oCJIe,n;HIIe HrpalOT OCOOO
3HaqHTeJIbHYlO pOJIb, TaK KaK n03BOJIlIIOT 3KcrrepHMeHTaTopy ObITb
aKTHBHbIVI 3BeHOM B CHCTeMe aBTOMaTH3aU;HH H npe,n;OCTaBJIlIIOT eMy
:B03MO.IKHOCTb He TOJIbKO HaOJIIO,n;aTb 3a TeI:JeHHeM 9KcnepHMeHTa, HO
H BMelllHBaTbClI B ero xo,n;, T. e. ynpaBJIlITb 3KcnepHMeHTOM.

B COCTaB KOMnJIeKCa arrnapaTypbI TeXHIII:JeCKorO ooeCneI:JeHH5I BXO-
,)J.HT, nOMHMO 9BM H HHcPopMaU;HOHHO-1I3MepIITeJIbHbIX yCTpOHCTB,
eraK.lKe cpe,n;CTBa BH3yaJIbHOrO npe,n;CTaBJIeHHlI 9KcrrepHMeHTaJlbHbIX
,~aHHbIX H ,n;OKyMeHTIIpOBaHII5I pe3YJIbTaTOB IIX oopaOOTKII (,n;IICrr.JIeII,
:rpacPonOCTpOIIreJIH, IIIICppOneI:JaTalO:II.IIe yCTpoHcTBa, I, yCTpoHcTBa IlH-
,~IlKall,HH II ,n;p.). AHaJIII3 3a,n;aI:J 3KcnepIIMeHTaJIbHbIX IICCJIe,n;OBaHIlH
nOKa3bIBaeT, I:JTOrrpH aBTOMaTH3aU;IlH HayI:JHO-TeXHHI:JeCKIIX SKcrrepHMeH-
'TOB, npOBo,n;HMbIX B yCJIOBHHX JIaOOpaTopIIll, u;eJIeC006pa3HO npIIMeHSlTb
MaJIbIe U;HcPpOBble 9B M C onpe,n;eJIeHHbIM HaoopOM BHelllHIIX yCTpOitCTB.
lI,eJIeCOOOpa3HOCTb IIX HCnOJIb30BaHIIH orrpe,n;eJIHeTC5I CJle,n;YIOru:IIMII

cPaKTOp aMII.
1. 9KOHOMHI:JHOCTblO. .IT.JlH MaJIbIX 9BM xapaKTepHbI HeOOJIblllaSl

'CTOIIMOCTb II OTHOCIITeJIbHO HeOOJIblllHe 3aTpaTbI Ha HX 9KCnJIyaTaU;HIO.
2. CPYHKllHOHaJIbHOH CneU;IIaJIH3aU;IIeH. MaJIble 9BM u;eJIeCOOOpa3-

Hee Bcero rrpHMeHHTb ,n;JIH pellleHHlI cpaBHHTeJIbHO npocTbIX, qaCTO no·
BTOpHIOru:HXCH 3a,n;aI:J. I1cnOJIb30BaIIHe OOJIblllHX 9BM ,n;JISl 9THX ll,eJIeH

SKOHOMHqeCKH HeBblro,n;HO.
3. I1pOCTOTOll BHeceHHH H3MeHeHHll. B CHCTeMax C MaJIbIMH 9BM

BbIIIOJIHHIOTCH cpaBHHTeJIbHO npocTo Heooxo,n;HMble H3MeHeHHH KaK

:B cTpyKType CIICTeMbI, TaK H B oT,n;eJIbHbIX 9BM.



4. YCTOHtIHBOCTbIO KBHeIIIHHM B03,ll,eHc'tBH51M. MaJIble 3BM C03,ll,a-
1OTC51C ytIeTOM B03MOMHOCTH pa60TbI B YCJIOBII51XIIIIIpbKoro ,ll,Harra30I-Ia
TeMnepaTypBHeIIIHeH Cpe,ll,hI, HeperyJIHpyeMoH BJIaMHOCTH, BbICOKoro
ypOBH51 BH6palJ,HH II T. ,ll,., T. e. ,ll,JI51pa60TbI B JIa60paTopIIHx II rrpoH3-
BO,ll,CTBefIHbIX rrOMeIIIeHIIHX. BOJIbIllIIe 3B M rrpe,ll,Ha3HatIeHbI ,ll,JIH pa-
60TbI B 60JIee 6JIarOrrpIIHTHbIX yCJIOBIIHX, B CrrelJ,IIaJIbHbIX rrOMeIIIeHII51X
C onpe,ll,eJIeHHbIMII BHeIIIHIIMII B03,ll,eHcTBIIHMII.

5. Y,ll,06CTBOM 3KCrrJIyaTalJ,IIII H IICrrOJIb30BaHIIH Cpe,ll,CTB rrporpaM-
MIIpoBaHII51.

C rrOMOIIIb1O MaJIbIX 3BM opraHII3yeTcH HIIMHI1H ypoBeHb B IIepap-
XiitIeCKIIX CIICTeMax aBTOMaTII3alJ,IIII HaytIHO-TeXHIItIeCKOrO 3KcrrepIIMeH-
Ta. BepxHIIe ypOBHII B TaKIIX CIICTeMax CTpOHTC51 Ha OCHOBe Cpe,ll,HIIX
HJIII 60JIbIIIIIX 3BM. TaKa51 IIepapXIIH ,ll,aeT B03MOMHOCTb O,ll,HOBpeMeH-
Ho 06CJIyMIIBaTb 60JIbiliOe KOJIHtIeCTBo 3KcrrepIIMeHTOB, BKJ[1OQa51 BO-
rrpOCbI aBrOMaTII3alJ,IIII Bcex CTa,ll,IIH II pa3HOBII,ll,HOCTeH HaytIHblX IICCJIe.
1J,0BaHIIH. .

,UJI51 BbIITOJIHeHIIH HaytIHbIX IICCJIe,ll,OBaHIIH, B TOM tIIICJIe IIX aBTOMa-
TH3alJ,IIH, nepcneKTIIBHO IICrrOJIb30BaTb aHaJIOrOBO-lJ,IIeppOBble KOMnJIeK-
CbI (AU)\), cOCT051IIIIIe II3 ,ll,ByX II 60JIee aHaJIOrOBbIX II lJ,IIepPOBbIX 3BM,
KOTopbIe 06be,ll,HHeHbI 06IIIeH CIICTeMOH ynpaBJIeHII51 II nepe,ll,atIII IIH-
cpopMalJ,IIII. ,UonOJIH51H ,ll,pyr ,ll,pyra, 06MeHl1BaHCb IIHepopMalJ,IIeH, aHa-
JIOrOBble II lJ,IIeppOBble 3BM n03BOJI511OT yBeJIIItIIITb TOtIHOCTb aHaJIOrO-
Bora MO,ll,eJIIIpOBaHIIH B HeCKOJIbKO ,ll,eCHTKOB pa3 H O,ll,HOBpeMeHHO BO
£TOJIbKO Me pa3 nOBbICIITh CKOpOCTb tIIICJIeHHOro peilleHII51 nyTeM rrOBbI-
IlleHIIH CKOpOCTlI BBO,ll,a IIHepOP MalJ,IIII. .'

YcrreiliHoe rrplIMeHeHIIe 3BM B HaytIHblX IIcCJIe,ll,OBaHII51X, B TOM tIIIC-
JIe II 3epepeKTlIBHOCTb IIX aBTOMaTII3alJ,IIII 3aBIICIIT 01' B3aIIMonOHlIMaHIIH
!l B3aIIMO,ll,eHCTBH51HaytIHOrO pa60THHKa, C O,ll,HOHCTOPOHbl, II rrporpaM-
MHCTa II onepaTopa, 06CJIyMlIBa1OIIIlIX 3BM,- C ,ll,pyroH. l'IcCJIe,ll,OBa-
,TeJIb 06513aH XOpOiliO 3HaTb B03MOMHOCTII 3BM, a nporpaMMIICT II one-
paTOp - lJ,eJIh, 3HatIIIMOCTb II cYTb HayqHorO IICCJIe,ll,OBaHIIH. B 3TOM
cJIytIae 06eCnetIIIBaeTC51 HaII60JIbililIH 3epepeKT IICnOJIb30BaHII51 3BM
B HaytIHOH pa60Te.

§ 4. YnpasneHHe HaYI.IHblMH
HccneAOSCllHHSlMH

YnpaBJIeHIIe HayqHbIMII HCCJIe,ll,OBaHIIHMII rrpe,ll,-
CTaBJI51eT C060H lJ,eJIeHanpaBJIeHHOe B03,ll,eHCTBIIe Ha KOJIJIeKTIIBbI Hayq-
fIblX pa60THIIKOB ,ll,JIH oprafIII3alJ,IIII II KOOp,ll,IIHalJ,IIII IIX ,ll,e51TeJIbHOCTII
B npolJ,ecce npOII3BO,ll,CTBa HOBblX HaytIHbIX 3HaHlIH 1I3epepeKTHBHoro
IICnOJIb30BaHl151 HX Ha np3KTIIKe. .

P a3JIIItI a 101' 3 KOHOMIIqeCKHe, op raHlI3 alJ,IIOHHO~p aCnOp5I,ll,IITeJIbHbIe
H COlJ,II.aJIbHOcnCIIXOJIOriitIeCKlIe MeTO,ll,~ ynpaBJIeHII51 HCCJIe,ll,OBaHH51MII.

BIWflOJvtU'leCKUe MeTO,ll,bl ynpaBJIeHII51 onpe,ll,eJI511OTC51 3KOHOMIItIeCKII-
MII OTHOilleHII51MII, ypoBHeM pa3BIITII5I 3KOHOMIIKII CTpaHbI.

C O,ll,HOHCTOpOHbl, rocy,ll,apCTBo lJ,eHTpaJIII30BaHHO epIIHaHcIIpyeT H3
61O,ll,MeTa HaytIHble HCCJIe,ll,OBaHII5I, yCTaHaBJIIIBaeT epOH,ll, 3apIIJIaTbI,

aapa6oTHy1O rrJIaTy HaytIHblM COTpY)l,HIIKaM, a C )l,pyroH - nOOIIl,pHeT
HCCJIe,ll,OBaHll5IHa OCHOBe X03HHCTBeHHbIX )l,OrOBOpOB MeM)l,y HaytIHbIMll
H npOH3BO)l,CTBeHHbIMH opraHII3aUII51MII B nOCJIe)l,HeM uCJIyqae HaytI-
HbIe pa60TI1HKII 3aHHTepeCOBaHbI B paCIllIIpeHHH CBH3elI C npOH3BO)l,-
CTBOM, npOBe)l,eHHH npHKJIa)l,HbIX IICCJIe)l,OBaHIII1 )l,JI51 np0I13BO)l,CTBa,
BHe)l,peHIIII pe3YJIbTaTOB HI1P B npaKTHKY, X03)l,OrOBOpHaH TeMaTIIKa
BbIrO)l,Hfl II npe)l,npH51TIIHM, TaK KaK OHa C03)l,a~T. yCJIOBII51 )l,JIH BbIITOJIHe·
HIIH Heo6xo)l,lIMbIX HaytIHbIX IICCJIe)l,OBaHIIII KBaJIlIepIIUlIpOBaHHbIMlI-

HaytIHbIMII pa60THIIK3MII.
Ba)KHbIM 3TanOM B pa3BIITlIlI 3KoHOMlIqeCKIIX MeTO)l,OB HaytIH~X

IICCJIe)l,OBaHIIH HBJIHeTcH rrepeBO~ OTpaCJIei3hIX Hl1l1, KB Ha HOBy1O
CliCTeMY IIJIaHHpOBaHIIH II 3KOHOMIItIeCKOrO CTHMyJIll pOBaHII51.

Opca!-lusal{UOflHhle MeTO)l,~ ynpaBJIeHIIH cy;u-eCTBY1OT B epopMe opra"
HII3aUIIOHHoro II paCnOpH)l,IlTeJIbHOrO B03nelICTBlI51.

MeTO)l,~ opraHlI3aUIIORHoro B03)l,eHCTBliH onpe)l,eJIH1OT OTHOCIITeJIbHO
YCTOHtIliBble OTHOIlleHllH II CBH3II HayqHOrO ytIpeMneHII51, HanplIMep
ero CTpyKTypy, HopMaTIIBHble )l,OKyMeHTbI, KOTopble 1I3MeHH1OTCH qepe3
rrDO)l,OJIMIITeJIbHble npOMe)KyTKlI BpeMeHII. D03TOMY opraHII3aUIIOHHoe
B;3,ll,eHCTBlIe lIMeeT IIepIIO)l,lIqeCKIIH xapaKTep, T. e. ero IICrrOJIb3Y1OT:
Kor,ll,a B03HIIKaeT Heo6xo)l,lIMOCTb B nepeCTpOHKe YCTOHtIIIBbIX yCJIOBI1II
HaytIHOrO Tpy)l,a, 06YCJIOBJIeHH~X pe3KO ll3MeHH1OIIIIIMIICH )l,OKyMeH"

TaMII 6 ,j.,
PacIIopH)l,IITeJIbHOe B03)l,eHCTBIIe - 60JIee aKTIIBHaH II fH. Ka51'}'Op-

Ma. OHO HarrpaBJIeHO Ha yCTpaHeHIIe B03HlIKa101UlIX B Xone BbIIIOJIH;HlIH.
Hl1P pa3JIIItIHbIX OTKJIOHeHIIH 01' nOCTaBJIeHHbIX a)l,MlIH~CTpaUlIelI 3a-
natI II peaJIII3yeTcH B epopMe IIpI1Ka30B H pacnop51MeHIIII. PaCrropH)l,W
TeJIbHOe B03)l,eHCTBIIe onIIpaeTCH Ha BC51Koro pO)l,a a)l,MIIHII~TpaTIIBHble
aKT~, YCTaHOBJIeHH~e MeTO)l,aMII opraHII3aUIIOHHoro B03)l,errCTBIIH.

COl{UaJlbflo-nCUXO.l102U'leCIWp. MeTO)l,bI ytIlITblBa10T crreUIIeplIKY TBOp-
tIeCKOrO llHTeJIJIeKTyaJIbHOrO Tpy)l,a B cepepe HayI<II. 3TII MeTO)l,bI npII-
06peTa1OT oc060e 3HaqeHIIe B YCJIOBIIHX K~JIJIeKTIIBII3alJ,1I1I II IIH)l,YGTo
pIIaJIlI3aUlI1i Hay':rHOro Tpy)l,a IICCJIe)l,OBaTeJIeH, qTO CTaBHT rrepe,ll, yrrpaB-
JIeHHeM HayKoH pH)l, HOBbIX 3anatI. Pa3peUHlTb HX MO)KHOTOJIbKO IIyTeM
COlJ,IIaJIbHbIX, BocnlITaTeJIbHbIX, rrCIIXOJIOriitIeCKIIX H MOpaJIbHO-3TlItIe-
CKlIX Mep B03neHCTBliH Ha HaytIHbIX' pa60T~lIKOB. . u

3epepeKTlIBHOCTb HaytIHOrO TBOptIeCTBa B 3HaqIITeJIbHOlI CTeneHII 3a-
BIICIIT 01' IIo)l,60pa HaytIHbIX pa60THIIKOB, 01' B03)l,eHCTBHH Ha HX rrCIIXHKY
co CTOpOHbI PYKOBO)l,HTeJIeii, KOJIJIer-tIJIeHOB K?JIJIeKTIIBa. COUlIaJIbHO-
IICIIXOJIOrntIeCKlie MeTO)l,bi BKJI1Oqa1OT, C O)l,HOII CTOPOHbI~ rron60p :01'-
PY)l,HIIKOB J\JIH COBMeCTHOH neHTeJIbHOCTlI, a e )l,pyroH- B03J\eIIC1-
BIle Ha rrCIIXHKY pa60THl1KOB tIepe3 OIIpe)l,eJIeHHble cPOPMbI nOOIIIpeHII51,
CTIIMyJIHpOBaHIIH B ueJIHX )l,OCTHMeHIIH HaIIJIytIIlllIX pe3YJIbTaTOB Hayq-

HbIX IICCJIe)l,OBaHHH. . u
YnpaBJIeHlIe HaytIHbIMli IICCJIe)l,OB3HIIHMH BKJI101l3eT pH)l, epYHKUlIll:

IIO)l,60p, paCCTaHOBKa, nOBbIIlleHIIe KBaJIlIeplIKaUIIH H BOCrrIIT3I-IIIe Ha-
YllHbIX KaJwoB; rrJIaHIIpOBaHlIe; onepaTIIBHoe ynp~BJIeHIIe H KOHTpOJIb
3a BbIIIOJIHeIIHeM; BHe)l,peHHe ye3Y~bTaTOB HaytIH~n P?60;hI; opraHH3a-
IIH51 CJIyM6bI naytIHO-TeXHlItIeCKOII IIHepopMaUIIII, pa3BJ1 me IIaytInOro
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KOJIJIeKTIIBa yqpelKAeHII5I; COBeprueHcTBoBaHIIe HayqHOH OpraHII3aIJ.IIH
HayqHOrO TpYAa; opraHII3aUII5I <pHHaHCOBOH Ae5lTeJIbHOCTII II sapnJIa-
TbI COTPYAH~KOB; MaTepIIaJIbHO-TeXHIIqeCKOe o6ecneqeHIIe HayqHbIX
IICCJIeAOBaHIIH, oxpaHa COUIIaJIIICTIIqeCKOH c06cTBeHHocTII; 06ecneqeHIIe
yqeTa II OHeTHOCTII Ae5lTeJIbHOCTH HayqHOrO KOJIJIeKTHBa (yqpe)KAeHH5i)'
TeXHIIqeCKOe II opraHII3aUIIOHHO-X0351HCTBeHHoe 06CJIYlKIIBaHIIe BbITIOJI:
HeHII5I HI1P; oxpaHa TpYAa, yJIyqrueHIIe 6bITOBbIX yCJIOBB:H II OTAbIxa
pa60THIIKoB.

ITpouecc ynpaBJIeHH5I HayqHbIMH IICCJIeAOBaHII5IMII MHororpaHeH,
HO OH IIMeeT CBOII cneUH<pIIqeCKIIe 3aKOHOMepHOCTII, cIIcTeMy, KOTOpyro
MOlKHO Ha3BaTb TeXHOJIOrIIeH ynpaBJIeHII5I. OHa BKJIroqaeT CJIeAyroIll,IIe
onepaUIIII: OrrpeAeJIeHIIe ueJIH ynpaBJIeHII5I II c60p IIH<popMaUHH, ee
nepepa60TKa; npHH5ITHe perueHII5I; opraHII3aUII5I BbIIIOJIHeHH51 npII-
H5ITOrO perueHII5I; yqeT II KOHTpOJIb 3a tlbITIOJIHeHIIeM peWeHII5I. ITpouecc
ynpaBneHII5I HayqHbIMII IICCJIeAOBaHII5IMH npOTeKaeT HenpepbIBHO. ElKe-
AHeBHO uB HayqHOM KOJIJIeKTIIBe B03HHKaeT nOTpe6HocTb B npHH5ITIIlJ!
perueHIIII no MHOfIIM BonpocaM. KOJIJIeKTIIB nOJIyqaeT H rOTOBIIT IIH<pOP-
MauIIro, npOBoAHT opraHII3auHro BbIIIOJIHeHII5I II KOHTpOJIb sa IICnOJIHe-
HIIeM paHee npIIH5ITbIX perueHIIH.

ITPIIH5ITIIe perueHII5I - HaII60JIee BalKHbIH aKT ynpaBJIeHII5I. 3THM
saHIIMaeTC5I PYKOBOAIITeJIb HayqHOrO KOJIJIeKTHBa. Kpyr BonpOCOB,
rro KOTOpbIM rrpIIHHMaroT perueHIIH pyKoBoAIITeJIII pa3HbIX KOJIJIeKTII-
BOB u (PYKOBOAHTeJIb rpynnbI, 3aBeAyroIll,Hii Ka<peApoii mill JIa60paTo-
pHeII, AIIpeKTop ~JIII peKTop HayqHOrO YlJpelKAeHII5I), pa3JIHqeH.

OTBeTcTBeHHbIII HCnOJIHIITeJIb TeMbI HI1P (pyKoBO,ll.HTeJIb rpynnbI),.
HenocpeAcTBeHHo ylJaCTByH B. npOBeAeHHII HayqHOrO HCCJIeAoBaHH5I.
OCYIll,€CTBJIHeT orrepaTHBHoe ynpaBJIeHHe, KOHTpOJIb 3a Bbl:rrOJIHeHHelM:
TeMbI HI1P, BHeApeHHeM nOJIyqeHHbIx pe3YJIbTaTOB B 3B().uC:TB10.
OH A06HBaeTc5I, qT06bI Bce 3TanbI HaylJHOrO IICCJIeAOBaHHH BbInOJIH5I-
JIIICb cTporo B YcTaHOBJIeHHbIH CpOK, cBoeBpeMeHHO COCTaBJI51eT nJIaH-
rrporpaMMY TeMbI uHaYlJHOrO HCCJIeAoBaHH5I, pyKOBOAHT npopa6oTKoH
HayqHO-TeXHIIqecKOH HH<popMaUIJII, 06ecrreqHBaeT MaTepHaJIhI, 060PYAO-
BaHIIe, npII6opbI, He06xoAIIMbIe AJI51 BbIIIOJIHeHH5I TeMbI.

3TOT pyKoBoAHTeJIb HenocpeAcTBeHHo Ha pa60qeM MeCTe pyKoBOAIIT
TeXHHqeCKHM nepCOHaJIOM (JIa60paHTaMH, TexHHKaMH), Hayql)bIMH co-
TpYAHHKaMH, B nepByro Oq~peAb MOJIOAbIMH pa60THHKaMH, oc060e BHH-
MaHHe YAeJI5IeT oxpaHe TpYAa. OH CJIeAHT 3a TeM, qT06bI Bce lJJIeHbI era
rpynnbI 6bIJIHu paBHoMepHo H B nOJJHoii Mepe 3arpym:eHbI pa60ToH.
OTBeTcTBeHHbIH HCnOJIHHTeJIb CJIeAHT 3a AHCUHnJIHHOH B ero rpyrrrre,
OTHorueHH51MH MelKAY pa60THHKaMH.

3aBeAyroIll,IIH Ka<peApoii (JIa60paTopHeii) oTBeqaeT 3a BbIIIOJIHeHH~;
TIJIaHHpOBaHH5I HayqHOii pa60TbI, onepaTIIBHoe yrrpaBJIeHrle H KOHT-;~'
POJIb 3a BbIIIOJIHeHHeM HI1P, BHeApeHHe pe3YJIbTaTOB HI1PB TIpOH3-.
BOACTBO. cOBeprueHcTBoBaHHe BOHT, oCYIll,ecTBJI5IeT BOCTIHTaHHe H py_
KOBOAHT nOBbIrut'HHeM KBaJIH<pB:KaUHH HayqHbIX KaAPoB. OH BHOCHT
TIpeAJIOlKeIme pyKOBoAcTBy HayqHOrO yqpelKAeHH51 rro BorrpocaM TIOA-
60pa H paccTaHoBKH HayqHbIX KaApoB. pa3BHTHro Ka<peApbI (JIa6opa.
TOpIIH), MaTepHaJIbHO-TeXHHqeCKOrO 06ecnelJeHH5I BbIIIOJIH5IeMbIX rro~
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ero pyKOBOACTBOM HI1P. 3aBeAyroIll,Hll Ka<peApOH (.na60paTopHeH)
KOOP,llHflHpyeT HayqHO-HCCJIeAOBaTeJIbcKyro pa60Ty MelKAY OTBeTCTBeH'
HbIMH HCrrOJIHIITeJI51MH TeMbI.

3TOT pyKoBoAHTeJIb 06513aH peruaTb rrepcrreKTHBHble rrp06JIeMbI. Ha·
rrpHMep, <pOpMHpoBaHHe HayqHOH rrp06JIeMbI H COOTBeTCTBeHHO HayqHOH
TeMaTHKH Ha n51THJIeTHe, pa3BHTHe KOJIJ!eKTHBa, MaTepHaJIbHO-TexHH-
qeCKOe 06eCrrelJeHHe H .up. OH TaKlKe pyKOBOAHT ny6JIHKaUHeii pe3YJIb-

• TaTOB HCCJIeAOBaHH5I B rreqaTH, O<popMJTeHHeM aBTopcKHX 3a5lBOK Ha H30-
6peTeHH5I H T. A. PyKoBoAHTeJ1b Hayq1:IOro yqpelKAeHH51 npHHHMaeT
perueHH5I no BceM <PYHKUH51MyrrpaBJIeHHH HayqHbIMH HCCJIeAOBaHH51MH

u
'

OH yAeJIHeT MHoro BHHMaHH51 KoopAHHaUHH BbITIOJIHeHH51 HCCJIeAOBaHHH
rroApa3AeJIeHIIHMH HHcTHTyta, opraHH3aUHH CJIYlK6bI HH<popMalT,HII, <PH-
HaHCOBoro II MaTepHaJIbHO-TeXHHqeCKOrO 06eCrreqeHHH. TeXHII'leCKOrO
H opraHH3aUHOHHO-X03HHCTBeHHoro b6cJIylKIIBaHII51, a TaK)Ke BbIIIOJII·le-
HIIro HI1P, oxpaHe TpYAa. yJIy'lrueHYlro 6bITOBbIX yCJIOBIIf! 11 oTAblxa
pa60THHKoB.

PyKoBoAIITeJIb y'lpelKAeHH51 npIIHIIMaeT perueI-IIIe 0 rroA6ope 11 pac-
CTaHOBKe KaApOB. BalKHeHruee MeCTO B pa60Te pyKoBoAIITeJIfi 3811HMfIIOT
perueHHH rro nepcneKTHBHbIM rrp06JIeMaM pa3BIITIIH H ).!.e5ITeJlbIIOCTH
yqpelKAeHH51, orrpeAeJIeHHH <PYHKlT,HHKalKAoro rro.upa3AeJleHIIfI. qeTI{OrO
pa3rpaHHqeHH51 np8B II 06513aHHocTeH KalliAoro pa60THIIK8 B coomeT'
CTBIIII C YCT8BOM HaylJHOrO Y'lpelKAeHH5I. ITpIIHIIMafi Te IIJlII IIHble pelue·
HII51, pyKoBoAIITeJIb yqIITbIBaeT MHeHIIe napTIIHHOH II 06Ill,eCTBeHHbIX
opraHII3alT,IIH. CBOII perueHII51 OH O<popMJI51eT B <popMe rrpIIKa30B.

HeorpeMJIeMbIM 3JIeMeHTOM ynpaBJIeHII5I IICCJIeAOBaHII5IMli Ha ypoBHe
lIayqHOrO yqpelKAeHIIH 5IBJI5IeTC5I opraHII3alT,II5I AeJIOrrpOII3BOACTBa-
pa60Tbl C AOKyMeHTaMH. KOTOpa51 BKJIroqaeT rrplieM AOKyMeHTOB. pefII-
CTpalT,IIro IIX, HarrpaBJJeHIIe Ha IICnOJI1:IeHIIe, IICrrOJIHeHIIe AOKyMeHToB,
KOHTpOJIb 3a IIcnOJIHeHIIe'VI II QTnpaBKY AOKyMeHToB II3 HayqHOrO
yqpelKAeHH5I. B HaCT05IIll,ee BpeM5I opraHII3yroTCH MexaHH31IpOBaHHbIe
II aBTOMaTII31IpOBaHHble cnoco6bl 06pa6oTKH AOKyMeHToB, AJI5I qero Bce
rulipe IICrrOJIb3yroT TeXHIIqeCKHe cpeACTBa, 3BM II aBTOMaTIIqeCKlie
CIICTeMbI yrrpaBJIeHIIH (ACY).

CrrelT,II<pIIqeCKHe oc06eHHocTI! IIMeeT yrrpaBJIeHIIe HayqHblMII IICCJIe-
p,OBaHII5IMII Ha ypoBHe aKaAeMliH HaYK; MIIHIICTepCTB II ApyrIIx rOCYAap'
CTBeHHbIX BeAOMCTB, rAe npIIHHMaroT perueHII5I B OCHOBHOM no 60JIb-
liOMy Kpyry BorrpOCOB, KOTopble 51BJI5IroTC5I 06Ill,IIMIIAJI5I p5IAa Hayq-
HblX yqpelKAeHIIH. BOJIbruOH YAeJIbHbIH Bec saHIIM8roT perueHII~ no
npOOJIeMaM nepcrreKTIIBbI pa3BIITII5I HayKII II HayqHblX. OTpaCJIeII. Ha
9TOM ypoBHe yrrp8BJIel-IIIe nayKoH paCCMaTpIIBaeTC5I KaK npouecc <pop-
MIIpoBaHHfI II oCyI.u.eCTBJIellYI5l onpe;.~eJIemIOH HayqI-IOH rrOJIIITIIKII. 3AeCb
pa3paOaThIBaIOT crpaTenllIecKylo )~OI(TPHIIY Hayql-IOH rrOJIHTHKII. B Ha-
lief! CTpaHe, rrpIIHIIMaloT BH)I<Hhle PClllCHH51 no OAHOH II3 OCHOBHblX 3a-
Aaq pa3BHTH5I COBpeMeI-IHOH HayKH - npeBpaIll,eHHro ee B HenocpeACT-
BeHHyro npOH3BOAcTBeHHyro II COlT,HdJIbHYro CHJIy COUHaJIIICTH'leCKOro
06Ill,ecTBa. .

CTpyKTypa HayKH B CCCP (pHC. 9.3) n03BOJI5IeT ueHTpaJIII30BaHHO
yrrpaBJISITb HayqHbIMH HCCJIeAOBaHII5IMII, rrO)J.lJHHSITbHayqHyro AeflTeJIb-
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HOCTb HHTepeCaM pa3BHTIIH HapOJ.!.HOro X03HikTBa B CTpaHe. H8 ypoBHe

CTpaHbI,pecny6JIHKH, OTpaCJIeH npOMblillJIeHHOCTII, aKa,neMl:IH HayK

C03,naeTCH aBTOMaTII3IIpOBaHHaH CIICTeMa ynp8BJIeHl:IH HayKOH.

C03,n8HIIe :)TOH CIICTeMbi OXB8TbIBaeT pa3pa6OTXYHayKoBe,nqeCKHX,

9KOHOMIIKO-MaTeMaTIIqeCKHX II IIHlpOpMaUl:IOHHbiX MeTO,nOB nO,nrOTOBKl:I

peilleHl:IH no npaI\THqeCKHM 3a,naqaM yrrpaBJIeHHH HayKOH II HayqHbIMH

J;J,rh)

'·::~1'
"1~i
'..~J'.'.'
~~.

PHC. 9.3. CTpyKTypHMI cxeM8 opr8HH381.\HH H8YKH B cTp8He: '~~
I - UK Kl1cc: 2 - oTi\eJ, HayKu H yqe6HbIX 3aBei\eHHit; 3 _ I1HcTuTyT MapKCH3Ma-JleHHHH3Ma:' 1'/
4 - AKa,l\eMH5I 06m;eCTBeHfIbIx HayK; 5 - BbIcUlaH napTHitHa5I UlKOJla; 6 _ Be pxoBHblit COBeT \'
CCCP; 7 - COBeT MHHHCTPOB CCCP; 8 - focY,l\apcTBeHHblH KOMHTeT no HayKe H TexHHKe; ']'
9 -·OOCTOHHHbIe KOMHCCHH naJIaT no Hayl<f' H KyJIbType; 10 - AKa,n,eMHB HayK CCCPr';1,
11 - focDJ1aH CCCP; 12 - AKa,~eMHH Hay" eOI03HbIX pecny6J1HK. HaYQHO-HCCJleAOBaTeJlbCKHe ""
HHCTHTyTbl, AKaAeMHH HayK CCCP; 13 - I1HcTHTYTbl HHq,opMaQHH; 14 _ KOMHTeT no AeJ'al.1.,' ~
OTKPbITHH H 11306peTeHHit; 15 - HaYQHO-llCCJ1eAoBaTeJ1bCKHit 9KOHOMHQeCKHit HHCTHTYT;I~'
16 - MHHBY3; 17 - By3bl H HI1I1; 18 - MmmCTepCTBO npocBell\eHHH; 19 _ By3bI; 20 _ AKaAe. '~
MH5I ne,ll.arOrHT:JeCKHX HayK; 21 - MHHHcTepCTBo 3lJ.paBooxpaHeHHH: 22 _ Me,ll,HIJ,HHCKHe eysbJ:"","
23 - AKa,l\eMH>I MeAHQHHCKHXHaYK; 24 - MHHHcTepCTBo CeJlbCKoro x03HitCTBa; 25 - OTpaCJle. "
Bble HI1I1, OnbITHbIe CeJ1bCKOX035IHCTBfHHbIe cTaHQlIH; 26 - By3bI; 27 _ BACXHI1JI; 28 _ OT"'~'
paCJleBbIe MHHHcTepcTBa; 29 - OTpaCJleHbie HI1H. KB H i\pyrue Hay'IHble YQpe>KAeHHll; 30 _ '!j.'
HHI1 npH 3aBoAax, KB. 3aBoAcKHe J1a60paTopHH; 31 - opraHbl HayQHOH 06ll\ecTBeHHoCTH (npH ~
BUcnC, UK BJIKCM l! i\pyrHx rOCYi\apCTBeHHbIX opraHH3aQH5IX); 32 _ HaYQHble 06ll\ecTHfl, I.
YQeHbIe cOBeTbI, YHHBepCHTeTbl, HHCTHTyTbI. Jla60paTopHH. Kaq,eAPbl. pa60TalOll\He Ha o6ll\ecT. '
BeHHbIX HaQaJlaX; 33 - BcecolO3Hoe o6ll\ecTBo H306peTaTeJ1eit H paQHoHaJ1H3aTOpoB; 34 _ Bce.
,COlO3Hoe o6m;ecTBo «3HmlHe»;35 - perHOHaJ1bHble oTAeJleHH5I 06m;eCTBa; 36 _ BcecolO3Hbill
COReT HayqHO~TeXHHqeCKHX o6m.ecTB; 37 - BCeCOJ03HbIe HaytIHo-.TeXHHtIeCKHe OOI.IJ;ecTB3 .Ii JiX 'j

'perHOHaJ1bHbIe OTAeJleHH5I; 38 - BbIcUla" KOMCOMOJ1bCKaHIllKOJla (npH BUCnC); 39 _ BbIClllSn
KOMCOMOJlbCKa5IllIKOJ1a ( UK BJIKCM)

IICCJIe,nOBaHIIHMH, ynopH,nOqeHI1H CYrueCTBYfOLqHX CTpyKTyp HayqHhIX
yqpelK,nemIH, ueHTpOB. H ,nOKyMeHTorrOTOKOB. i

HaKOnJIeHHbIH OnbIT nOKa3bIBaeT BbiCOKYfO "epepeKTI1BHOCTb aBTO. j
MaTH3aUI1I1 npOueCCOB yrrpaBJIeHI1H HayKoH, qTO n03BOJIHeT OIITHMH3I'1.",

pOBaTb HayqHbie I1CCJIe,nOBaHI1H I1 rrOJIyqaTb MaKCHMaJIbHbie pe3YJlhTaTbI '
rrpI1 MIIHIIMaJM,HbiX 3aTpaTaX Cpe)~CTB 11 lJpCMeIlIl. '

I. AAbmUlYAep r. C. TBOptIeCTBO K8K TOtIH811 H3YK8.~ M.: COB. p3)l.Ho,1979.-

175 c,

2. EeUle!lee C. !1.., rypeUtt <:P. r • MaTeM8THKO-CT3THCTHtIeCKlle MeTO)l.bI9KcnepT·

HhlX Ol.\eHOK.- M.; CT3THCTHK8, 1980,-262 C.

3. EAeXM.aH H. H., MbtUlKUHC A, !1.., naHoeKO fl. r. TIpHKJIai\H311 M8TeM3THK8:

npel\MeT, JIOrllK3, oc06eHHOCTH nOl\XOl\a.- K.: H3yK. JJ;YMK3, 1976.- 270 c.

4. EOHaapb A, r., CmamlOxa r. A. TIJI3HHpOBaHHe 9KcnepllMeHT3 B XllMl1qe-

CKOH TeXHOJIOrHH.- K,: BHlI.\a llIKOJI8, fOJIOBHOe ll3l\-BO, 1976.- 182 c.

5. B03HeceHcKUu B. A. CT8THCTHQeCKHe MOl\eJIH nJI3HUpOB3HHlI 9KcnepHMeHT8

B TeXHHKO-9KOHOMHQeCKHXHCCJIel\OB8HHlIX.- M.: CT3THCTHK8, 1981.- 262 c.
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