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3AB1'1C1'1MOCTb AHT1'1Ų1'1nAŲ1'11'1 ŲEnVI 1'1CnOJlH1'1TEJlbHOro 
AE"1CTB1'1R OT !lPOCTPAHCTBEHHblX <!>AKTOPOB 

T.-P. 1'1o e aį;iw a, IO.Jl·a n e  

Oco6yt0 ponb e npoL1ecce perym1poeaH111A AB111>1<eH111RM111 aaH111MaeT yMe­
H111e npeABOCXll1ll.laTb peaynbTaT AB111>KeHll1A. AHT111L1ll1naL1111A L1en111 AB111>KeHll1A 
111n111 onepe>1<at0u.iee 0Tpa>1<eH111e o6cy>KAanll1cb MHor111M111 aeTopaM111 (Ei. M. Ten­
noe [28], M. A. EiepHwTeHH [4], n. K. AHox111H [2]. E. H. CoKonoe [25]. 
>K. n111a>1<e [30] 111 AP·l . Ei. e. YKpall1HL\eB [31] paanw1aeT ABa ·ocHOBHblX 
::rrana epeMeHHoro paaeepTb1BaH111R L1en111 aHrnL1111naL1111111: L1enenonaraHlllA 111 
L1eneocyu.iecTeneH111A. B npoL1ecce L1eneocyu.iecTeneH111R paHee eb16paHHaA 
L1eflb MO>KeT npeTepneeaTb 1113MeHeHll1R, KOTOPble npll1BOAAT K npeepau.ieH11110 
eepoATHocrn 6yAyu.iero e ct>aKT TeKyu.iero. Ei. <!>. JloMoe 111 E. L-1. CypKoe 
[18] OTMe'latOT, 'ITO nc111xonorn'1ecK111H aHan111a AeHCTB111A npeAnonaraeT lll3y'le­

H111e npoL1eccoe aHrnL1111naL1111lll. Jlt06oe AeHcTe111e, TeM caMblM 111 TeKyu.iaA pery­
flAL\lllA, ocyu.iecTBnAtOTCA np111 HenpepblBHOM y'lacrn111 aHrnL1lllnaL1111111. Ho Ha 
ypoeHe KOHKpeTHblX 111ccneAOBaH111i1 eu.ie Mano YAeneHo BH111MaH111A 3TOH npo6-
neMe. A. H. JleoHTbeB [16] n111can, 'ITO cy6beKrneHoe BblAeneH111e L1en111, cno­
co6Hoi1 YAOBneTeop111Tb noTpe6HoCTb, e nc111xonorn'lecKoM acneKTe npeAcTae­
nAeT co6oi:l Mano lll3y'leHHbli1 npoL1ecc. 

3KcneplllMeHTanbHOe lllCCneA0BaH111e aHrnL1111naL1111lll 6aa111pyeTCR Ha 111ay'leH111lll 
npOL\eCca 6YAYU1ero AeHCTBlllA TeKYll.1111M COCTOAH111eM c111rHanoe. L-13 60flbWOro 
Kpyra eonpocoa, CBA3aHHblX e npeABOCXlllll.leH111eM L1eneH AeMCTB111H, ne MHe­
Hll1IO E. L-1. CypKoea [18], Ha1116onbwee npaKrn'lecKoe aHa'leH111e 111MeeT npo­
CTpaHCTBeHHaR aHTll1L1ll1naL1lllR, KOTOpaA MO>KeT ocyu.iecTBflATbCA KaK Ha nepL1en­
TlllBHOM, TaK 111 Ha ypOBHe npeACTaBflSHlllH. noAp06HblH aHanll13 pa6oT, CBA3aH· 
Hb1X e AaHHoilr npo6neMoH, npeACTaeneH e TPYAe Ei. <!>. JloMoea lll E. 1'1. Cyp­

Koea [18). L1a Hero cneAyeT, 'ITO ny6n111KaL1lllll1 no 3TOM npo6neMe HeMHOro­
'1111cneHHb1, a 'ITO KacaeTCA aHTll1L1lllnaL1111111 B npocTpaHCTBe, TO OHa 111ccneAOBaHa 
HeAOCTaTO'IHO, XOTA Ha ea>KHOCTb 3TOro eonpoca YK83b1Ban111 MHOrne lllCCfleAO­
eaTenlll [2, 3, 19-22) . AeTOpb1 oTMe'latOT np111cyTcTe111e e111ayan111aaL1lll111 e no­
cTpoeHlllll1 o6paaa KOHKpeTHOM ClllTYaL\111111. npoL1eCC B03H111KHOBeHlllA o6paaa 
ABlll>KeHlllH, KaK noKaaano lllccneA0BaH111e E. L-1. CypKoea [18], npoxOAlllT 
HecKOflbKO cf>aa pa3BlllTll1A oT cxeMarnalllpoeaHHoro napų111anbHoro o6paaa 
AO o6paaa, B KOTOpOM CO'leTaeTCA naHopaMHOCTb npocTpaHCTBeHHblX npeA· 
CTaBneHlllH C AB111raTeflbHblM o6pa30M. naHopaMHOCTb Bll13yan111aaL1lllll1 IAC­
cneAOBanacb eu.ie <!>. H. WeMA KIAHblM [27) np111 crnHoeneH111111 MapwpYTOB 
nepeABIA>KeHll1A. 

L1ccneAoeaHHaA 8. 8. 3eecpenbAOM epeMeHHaA CTPYKTypa npocTpaHCTBa 
noKaaana 3Ha'llAMOCTb cf>aKTopoe paccTOAHll1R IA HanpaeneHll1A Ha CKOpOCTb 
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peaKL.1111111. 8 Teop111111 perynAL\111111 6b1cTpb1x AB111>1<eH111H A>1<. AAaMc.<l [32], 
P. WMlllAT8 [33] 111 B AononHeHlllAX K HeH "1. E. Ųi-t6ynbCKoro [29) cP8KTOpb1 
HanpasneHlllA ABlll>l<eHlllA 111 paccTOAHlllA o6oHA8Hbl BHlllM8HllleM. 

MHoro11111cneHHble pa6oTbl 8. n. 3111H'l8HKO [8, 12-14111 Ap. ]' nOCBAUĮeHHbie 
111ccneAOB8HlllAM 111cnonH111TenbHblX 111 nepL1enTlllBHblX A8HCTBl"IH, XOTA 111 OXB8Tbl­
ean111 ABlll>l<eHlllA, BblnOflHA8Mble Ha p83HblX Y'l8CTK8X MOTOpHoro npocTp8HCTB8, 
ct>aKTOpy nepeHOC8 AB111>1<8HlllH cneL\1118flbHOrO BHlllM8HlllA He YAenAnlll. 

lf1ccneAOB8HlllA TO'IHOCTlll ABlll>KeH111H, BbmonHeHHble M. A. Po3e [24], 
C. lf1. ropWKOBblM [9}, no cyUĮeCTBY ABflAIOTCA HCC08A088HlllAMH aHTlllL.111-
naL.1111111 aMnnHTYAbl ABH>K8HHH Ha HeKOHTpOnHpyeMOM yposHe H8y'leHHA, H 
XOTA HanpaeneHHe ABH>K8HHR PYKH H3MeHAfl0Cb, OHO He Y'IHTblB8fl0Cb npH 
8H8flH3e pe3ynbT8TOB. 

npo6neM8 HaWero HCCOeAOB8HHA - 8HTl!ll..111n8L\HA L1eI1H AISH>KeHHA pyKH 
B npocTp8HCTBe: HaMH BblABHHYTbl cne,D,ylOUĮHe r1.1n0Te3bl, KOTOpble npo­
eepAnHCb B HCCneAOB8HHIA: 1) L1enenonaraHHe npoHCXOAHT H8 ypoaHe npo· 
CTp8HCTBeHHblX npeACT8BneHHH nnOCKOCTlll; 2) B npOL\eCce Hay11eHHA 3HTH· 
L11An8L11AA no1A6peTaeT CBOHCTB8 06"beKTIABIApoB8HHOCTlll; 3) TO'IHOCTb perynA· 
L\HIA ABIA>KeHIAH onpeAenAeTCA cTeneHblO o6"beKTIABHpoB8HHOCTIA 8HTIAL11An8L11AIA. 

MeTOAMl<8. !llccneAOB8HHe COCTOAno H3 Tpex cepHH, K8>KA8A 1113 KOTOpblX 
6bina nocBAUĮeHa nposepKe onpeAeneHHblX r111n0Te3. 8 nepeoi:1 cep1111 IAC­
cneAoeanacb 38BIACHMOCTb L1enenonaraHIAA OT npocTp8HCTBeHHblX npeACT8B· 
neHHH nnOCKOCTIA, BO BTOpOH - 38BHCIAMOCTb 06"beKTIAB1ApOB8HHOCTIA 8HTIA­
L\i1n8L\IAIA OT KOnH'leCTB8 OnblTOB H TO'IHOCTb perynAL\IAIA, B TpeTbeH - 38BH· 
CIAMOCTb 8HTlllL11An8L11AH OT 'IHCna OnblTOB H oco6eHHOCTH cno>1<Horo npocTp8H· 
CTB8HHOro o6pa38 8HTIAL\1An8L\IAIA L1en1A ABIA>KeHHH. 

Bo scex cepHAX A11HH8 ropH30HT8nbHOro 0Tpe3K8, KOTOpblH HCnblTyeMblH 
AOJl>KeH 6bln nOBTOplATb, 6bln8 noCTOAHHa IA p8BHAfl8Cb 40 CM, HO B l IA 11 
cepHAX IA3MeHAnocb ero paccTOAHIAe oT nne11esoro cycTaea nepneHAHKynApHo 
cPPOHT8flbHOH nnOCKOCTIA OT 20 AO 60 CM c HHTepsanoM 20 CM. 8 111 cep11H 
0Tpe3KIA nepeMeUĮanlACb H8 Te >1<e paCCTOAHIAA, HO c K8>KAblM nepeXOAOM 
CMėUĮanlACb eneeo IAfllA snpaeo H8 15 CM napannenbHO cPpūHT8flbHOH nnOCKOCTIA 

11enoseKa. 
8 npoL1ecce CT8TIACTIA'leCKoro 8H8flH38 Bbl'llACfl'!fllllCb xapaKTepHCTIAKlll 

OWH60K. 3TO cpeAHee 8p1Act>MeT1A'leCKOe OWIA6KIA x. CT8HA8PTHOe OTKnO­
HeHIAe s„ cpeAHeKB8ApaTHoe OTKnoHeHIAe s2. TaK>1<e np11MeHAflCA A1Acnep­
c1110HHblH 8H8fllll3, ABYXcP8KTOpHblH perpecc1AOHHblH 8H8fl1A3, Kp111Tep1AH x2. 
PaC'leTbl BbmOnHeHbl Ha MlllKPOK8nbKynATope „3neKTpoH11Ka 63-21" e 
Bbl'llACfllATenbHOM L1eHTpe 81AnbHIOCCKOro rOCYA8PCTB8HHoro YH1AeepC1ATeT8. 
Pe3ynbT8Tbl CT8TlllCTIA'leCKIAX paC'leToe npeACT8BneHbl s e111Ae rpact>111Koe IA 
Ta6n1AL\. 

Bcero B onb1Tax y11aCTeosano 16 1ACnb1TyeMblX ( e l cep1.11.1 - 1 O, eo 
11 - 2, B 111 - 4) • K8>1<Ab1H IACnblTY8MblH Bblr!OflHIAn no 150 ABIA>K8HlllH B 
l cep1AIA, 576 - BO 11 H 1487 - B TpeTbeH. YIAcno IA3MepeHlllH AllA OAHOH He­
crpynn1Apo88HHOH nepeMeHHOH COCT8BflAno 15 B 1-H, 32 - B OCT8flbHblX 
cep111Ax. 

AnA l ceplAIA 6bina IA3roTOsneHa nnocKOCTb 100 X 70 CM, Ha KoTopoH 
orpaHIA'llATenAMIA 0003ff8'18nlACb TplA napannenbHblX 0Tpe3K8 AlllAHOH 80 CM. 
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3aAa'la 111cnb1TYeMoro cocToRna 1113 ABYX 3Tanoe. CHa'lana OH y'l111nCR Bbmon­
HeH11110 ABlll>1<eH111ilt pa3MaxoM e 80 CM . nocne onpeAeneHHoro '1111cna npo6, 
06bl'IHO OKOno 10, OH 6blfl cnoco6eH nnaBHblM ABlll>l<eHllleM eocnpOlll3BeCTlll 
3TOT 0Tpe30K. nocne Hay'leHlllR OH nplllCTynan K BblnOnHeHllllO OCHOBHOrO 
aTana - ebmonHeH11110 AB111>1<eH111R, pa3Max KOToporo paeeH nonoe111He Hay'leH­
Horo. TaKaR nocneAOBaTenbHOCTb aTanoe noeTOpRnacb eo ecex Tpex pac­
CTORHlllRX (20, 40 111 60 CM). Bo ecex onblT8X lllCKnlO'lanCR 3PlllTenbHblM KOH­
TpOm.. TaKaR npoueAypa onb1Ta no3eonRna aKcnep111MeHTMbHO nony'llllTb 
AaHHble He TOnbKO Q pacnono>1<eH111111 cy6l>eKTl!IBHblX ueneilt AB111>1<eH111R pyKlll, 
HO 111 o lllX AlllHaMlllKe OTHOClllTenbHO paCCTORHlllM. Ow1116Klll, 1113MepeHHble OT 
TO'IKlll, COOTBeTCTBYIOll.leilt OKOH'laHllllO nonOBlllHbl 0Tpe3Ka, cny>1<111n111 noKa-
3aTeneM BnlllRHlllR paccTORHlllR Ha o6pa3 ABlll>l<eHlllR 111 ero peryn111pyio11.1yio 
d>YHKUllllO. 

KpoMe ynoMRHyToilt nepeMeHHoilt (pacCTORHlllR oT Tena), 6b1n111 np�; .• 1eHeHb1 
e11.1e ABe - HanpaeneH111e AB111>1<eH111R cneea-Hanpaeo (fl-n) 111 cnpaea Haneeo 
(n-fl) 111 HanpaeneH111e nopRAK8 nepeXOAa OT OAHOro paccTORHlllR K APYrOMY 
(oT ce6R 111 K ce6e). On111caHHaR npoueAypa aKcnep111MeHTa no3eon111na np111-
MeH111Tb AflR aHan1113a AaHHblX MeTOAlllKY ABYx<t>aKTOpHoro perpecc1110HHoro 
aHan1113a [5]. 

AnR 11 cep111111 6bina 1113roTOeneHa cneu111anbHaR ycTaHOBKa, cocToR11.1aR 
1113 nnOCKOCTlll, Ha KOTOpoilt 6blfllll 3aKpenneHbl HanpaenRIOll.lllle CTep>l<Hlll 
AfllllHoilt 100 CM Ha HlllX Haca>1<111eani1cb non3VHKlll 1113 non111crnpona, 111Meiow111e 
ManeHbl<llllil KO�<t>111u111eHT TpeHlllR. npoueAypa 3KCnep111MeHT8 Ha 3TOM CTeHAe 
6blna ynpo11.1eHa no cpaeHeH11110 e l cep111eilt. TaK KaK e l cep111111 BblRCH111noCb, 
'ITO 1113MeHeHllle HanpaeneHlllR ABlll>l<eHlllR PYKlll He MeHReT AlllHaMlllKY Bbl6opa 
uen111, lllCnblTYeMblM BblnOnHRn TOnbKO ABlll>l<eHlllR cneea Hanpaeo. B AaHHOM 
cep111111 nepeXOA OT paCCTORHlllR K paccTORHllllO 6blfl cny'lalitHblM, T. e. 111cnb1-
TyeMblH He 3Han, KaK AMeKO OT Tena 6yAeT npOlllCXOAlllTb cneAYIOll.lee ABlll­
>1<eH111e. 

KaK B l cep111H, Ka>KAblM onblT COCTORn 1113 ABYX 3Tanoe: Hay'leHHe H Bbrnon­
HeH111e ABlll>KeHlllR AO nonOBlllHbl Hay'leHHOro 0Tpe3Ka. 06paTHaR CBR3b BO 
epeMR Hay'leHHR 6bina 3plllTenbHOM, HO TOnbKO nocne BbmonHeHlllR ABH>KeHlllR. 
Ae111>1<eH111A nocne Hay'leHHA ebrnonHAn111cb 6e3 3p111TenbHoilt o6paTHOJli ceA3111. 
Bo 11 cep111111 npoeeAeHo TPlll OAlllHaKOBblX onb1Ta e lllHTepeanoM e onH1.1-
ABOe CyTOK. 

B -111 cep11111 1r1cnonb3oeanacb Ta >Ke ycTaHoeKa, 'ITO 111 eo 11. 06y'leH111e 
npOHCXOAHno np111 Han111'1HH 3pHTenbHOM o6paTHOM CBA3H. nocne Hay'leHlllA 
npOBOA11nacb OCHOBHaA 'laCTb 3KCnep11MeHTa. B 111 cep111111 6blfl0 BbmOnHeHO 
4 onb1Ta: l - AB11>1<eH111A cneea Hanpaeo, 11 - ABH>KeHHA cnpaea Haneeo 
np111 Hay'leH1111 cneea Hanpaeo, 111 - AB11>1<eH11R cnpaea Haneeo, l V - ABH>KeH11A 
cneea Hanpaeo np111 Hay'leHl.1111 cnpaea Haneeo. 

Pe3ynbrarb1 l cepuu. CpeAHllle ap11<t>MeTH'lecK11e ow1116oK 111 CTaHAapntb1e 
OTKflOHeHHA no onb1TaM AflA Ka>KAOrO paCCTOAHlllA noeACTaeneHbl B Ta6n. 1. 

Ha OCHOBe AaHHblX B Ta6n. 1 pacC'IHTaHHble perpeCClllOHHble ypaeHeHlllA 
(6) AflA Ka>KAOrD paccTOAHlllA lllMelOT cneAYIOll.lllle KOa<t><t>111u111eHTbl: 1) AflA 

l paccTOAHHA y = -1,53-1,88 H - 1,03 y -0,43 Hy. r Ae -1,53, -1,88, -1,03 
3Ha'1111Mbl np111 a< 0,001, -0,43 31ia'IL1M np111 a < 0,05, 2) AflA 11 paCCTOAHlllA 
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T a 6 n H l.l a 1. 3BBMCMMOCTb ųenenonarBHMll OT OnblTOB 

OnblT 

l 
11 
111 
IV 

x 
o 

+ 1 
+ 1 
+1 
+1 

l 
nnaH 3KCnepHM8HT8 

H l y l Hy 

-1 --1 + 1 
+ 1 _, -1 
-1 + 1 -1 
+1 + 1 + 1 

Cp. api.1<t>MeT11<1ecKi.1e owi.16KH 
no p8CCTOllH11AM (x),MM 

l 

11,2 
-28,2 
-11,2 
-40,2 

l 11 

24,4 
-22,0 

-1,5 
-28,2 

l m 

-6,6 
-43,3 

16 
-26.4 

npMM8'18HM8. xo - nocTOllHHaA COCTaenAK>LŲBA perpecCHOHHOro ypaeHeHHA, H -
nepeXOA8 OT OAHOro paccTOAHHA K APYroMy (+1 - Ha ce6A, -1 - OT ce6A). 3H8K „-" 
B nepeoM CTon6HK0 p83M8U18Hbl HCnOnb30B8HHb18 B 3KCnepHM8HTe KOM6HH81.11111 

y= -0,85-1,78 H+0,8 y -0,67 Hy, rAe ace Ko:i<f:l<t>1111..u.rnHTb1 3Ha<1111Mbl np111 a< 
0,001, 3) AflR III paccTORHlllR y= 1,5 -1,98 H-0,66 y+0,14 Hy, rAe -1,65, 
-1,98, -0,66 3Ha<1111Mbl np111 a< 0,001, Ko3(fl<t>111u111eHT 0, 14 3Ha<1111M np111 
a< 0,05. 3HS'llllMble Ko3<flct>111u111eHTbl ypaBHeHllllii 03HS'ISIOT, '!TO Ha 3KCTpa­
nOJ1RLĮllllO ue11111 OK83blBSeT 3HS'l!llMOe BJllllRHllle KSK Hanpaa11eH111e ABlll>KeHlllR 
PYKlll, TSK 111 Hanpaa11eH111e nepeXOAa OT OAHOro paCCTORHlllR K ApyroMy. B11111R­
Hllle paccToRHlllR Ha no11o>KeH111e ue11111 npoaep1o1M, 111cno11b3YR ASHHbie 1113 Ta611. 1 
AJlR KS>KAoro onblTa OTAellbHO. Kp111Tep111ii KoxpaHa G AflR cpeAHeKBaApa­
Tl1'1eCKl1X ow11160K x OTAeJlbHO no onb1TaM CJ1eAYt01..U11iii: l onb1T G = 0,466, 
3Ha11111M np11 a< 0,01, lI onb1T G = 0,356, 3Ha<111M np11 a< 0,05, III onblT 
G = 0,567, 3H8'111M np11 a< 0,01, G = 0,463, 3H8'111M np11 a< 0,01. npoaepKa 
no Kp11rnp11t0 KoxpaHa G noKa3a11a, 'ITO paccTORH11e 3Ha<111Mo a1111ReT Ha 
BeJ111'111HY pacnpeAeJleHlllR ow1160K. YT06bl noKa3STb, KSK o6pa3 ue1111 ABlll­
>KeHlllR MeHAeTCA OT -pacCTOAHlllA, npoaeAeM rpacjJ1111ecK111ii 8Ha11113 ASHHblX 
e 11p11MeHeH111eM cpeAHero ap111cjJMeT111<1ecKoro 111 AOBep111Te11bHoro lllHTepaa11a 
cpeAHelii ap11Q)MeTlll'leCKOlii (p11c. 1 l . 

Pe3ynbTBTbl JI cepuu. B rn611. 2 npeACTaa11eHb1 pe3y11bTaTbl OTAeJlbHO AflA 
O.BYX 11cnblTYeMblX. 

npoaep11B no KPl1Tep11t0 KoxpaHa G OAHOPOAHOCTb pacnpeAeJ1eH11iii ow11160K 

� 
� l 80 i--------tr--r----1-11-----+-�-------1 
e? 

-40 -30 -20 -10 

dP 
10 20 y 40 

[p. ap1•f' 1-t. Otul/00k,1'1M 

1-----<f -2 ,...__ . ----1 3 
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P11c. 1. 3aa11C11MOCTb 1.1eneM AB11>K8HHM 
OT paccToAH1111 (a, 6, s): l, 11, 111, IV 
- HOMepa OnblTOB no nnaHy 3KCnepH­
M8HTa; 1 - 11anpaene1111e nepexoAa 
„Ha ce611"; 2 - HanpaaneH11e nepe­
XOA8 ,,OT ce6R"; 3 - ipl!tPMKl1 
pacnono>K8H11R 1.1enei'i ABH>K8H11R PYK11 
nocne nepecTaHOBK11 pe3ynbT8TOB l 
11 11 OnblTOB 



KeeAp8T CT8HA8pTHOro OTKflOHeHHR 
no paCCTORHHRM (s2)' MM 

l II m l 

Aoeep11TenbHb1i:i MHTepean 
cpeAHero (b.;c), MM 

II m 

38,5 28,8 40,7 4,9 4,2 5 75 
19,2 32, 1 33,6 9,4 4,4 4,5 75 
52 33.4 44,2 5 ,6 4,5 5 ,2 75 
29,2 23,5 20,8 4,2 3,8 3,6 75 

cj>aKTOp HanpeeneHHfo ABM>K8HMR PYKM -t-1 - (n-fl), -1 - {n-n}, Y - HanpaeneHHe 
B 3, 4 M 5 cron6HKBX 03H8'1B8T OTKnOHeHMe eneeo OT 06'beKTMBHOM AflMHbl (40 CM) . 
cj>SKTOpoB. 

T a 6 n M ų a 2. 3&BllCllMOCTb noKaBM38ŲllM ųen11 ABlllKt!HllR OT paccTORHllR 11 KOBll'l8-
CTB8 onblTOB 

Cp. ap11cl>MeT11- CTaHAapTHoe AoeepHTen bH blM 
Kon. onblTOB PaccTORHHe 'leCKOeowM6KM OTKnOHeHMe lllHTepean cpeAHero n 

X,MM S, MM OWM6KH /::,.X, MM 

lo1cnb1TYeMaR A. 6. 

l 1,3 11 3,9 32 
11 -6,8 24,3 8,6 32 
111 -4,1 26,6 9,5 32 

2 l 9,2 8,9 3,3 32 
11 3,9 8,8 3,3 32 
111 -22,5 31,2 11 32 

3 l 9,5 22,3 7,9 32 
11 -2,6 19,8 7,0 32 
111 -21,1 23 7,5 32 

lo1cnblTY6MblM B. n. 
l -2,7 17,4 7,0 25 
11 -24,7 20,7 7,2 25 
111 -18,1 22,6 8,0 25 

2 l -12,3 8,9 3,2 32 
11 -13,7 17,9 6,4 32 
111 28,4 20,3 7,0 32 

3 l -2,7 9,2 3,4 32 
11 -13,8 14,5 4,2 32 
111 -24,4 35,6 12,6 32 

oT paccrnAH11iil, no11y111111i.1 AllA 11cnb1TyeMoH A. 6., '!To B l onb1Te G= 0,48, eo 
11 - 0,85, B III - 0,567, AllA 11CnbtTYeMoro 8. n. COOTBeTCTBeHHO 0,526, 
0,65 11 0,781. PacnpeAe11eH11A ow1160K 3Ha1111Mo pa3111111a10TCA (GKP 

= 0,49) 
eo ecex onbnax 33 11cK11io11eH11eM A3HHblX nepaoro onb1Ta JlllA 11cr1b1-
TYeMoH A. 6. 

Pe3yJ1bTaTbl Hay11eHl1A npeJĮCTaBJleHbl B Bl1Jle rpaq>HKOB OTJĮeJlbHO ,'.!JlA 
CTaHĮĮapTHblX OTKJ10HeHl1H 11 cpeAH11X ap11cf>M11'leCKl1X ow1160K (p11c. 2 a, 
6). KaK 811,ll,HO, CTaH,a.apTHOe OTKJ10HeH11e B KOHŲe Hay'!eHl1A He npeeb1waer 
12,5, a OWl16KH ·- 4 MM. 
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Pe3yn1>TBTbl 11/ cepuu. CraT111cr11111ecK111i'.1 aHan1113 noKa3an, 'ITO ao acex 
OnblT8X 1113MeHeHllle paCCTOAHlllA, Hay11eH111e, noaTop Hay11eHlllR, 1113MeHeH111e 
HanpaaneH111A Aa111>1<eH111R pyK111 3H8'1111MO an111A10T Ha ow1116K111. TaK,AnA 11 onb1Ta 
nepaoro AHA (Aa111>1<eH111e pyK111 cnpaaa Haneao) F = 164,46, 3H8'1111M np111 
� < 0,001, 11 onb1Ta aToporo AHA F = 10, 3H8'1111M np111 a< 0,001, IV onb1Ta 
nepaoro AHA (Aa111>1<eH111e cneaa Hanpaao np111 Hay11eH111111 cnpaaa Haneao) 
F = 102,4, 3H8'1111M np111a<0,001, IV onblTa aToporo AHA F = 90, 19, 3H8'1111M 
np111 a < 0,001, l onb1Ta nepaoro AHA (Aa111>1<eH111e pyK111 cneaa Hanpaao) 
F = 103, 18, 3H8'1111M np111 a < 0,001, l onb1Ta ai:oporo AHA F = 6, 11, 3Ha11111M 
np111 a< 0,001, 11 onb1Ta nepaoro AHA (Aa111>1<eH111e pyK111 cnpaaa Haneao np111 
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� P11c. 2. 3ae11CMMOCTb cTaHAapTHblX <l> c:i.. OTKnOHBHMM OWM6oK OT H8Y'l8HMA t...) 

(a) M eenM'IMHbl O WM6oK OT H8Y'IB-
HMA (6): 1 - pe3ynbT8Tbl, nony-
'18HHble B OnblTe e MCnblTYBMOiil 

15 30 4-5 o 80 75 9b H A. 6.; 2 - e MCnblTYBMblM B. n.; 
3 - nopAAKOBble HOMepa OnblTOB; 

1 .o. a 2 l. l!,ll!-3 N - KOnM'IBCTBO ABM>KBHMiil 
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P11c. 3. Pacnono>KeH11e ųeneH ABH>KeHHA HB nnOCKOCTH AO 11 nocne 3Kcnep11MeHTB 
(MacwTa6 1 :4) : 1 - cįl11rypa, nony'leHHBA nyTeM cOeAHH0HHA cy6"beKTHBHblX ueneil 

ABH>KeHHA nocne nepaoro AHA 3Kcnep11MeHTa; 2 - nocne eToporo AHA 3Kcnep11MeHTB; 
3 - cįl11rypa, OXBBTblBa10u.iaA ųen11 ABM>KeHMR no nnaHy 3Kcnep11Me1na; 4 - OTKflOHeHMe 
cy6i.eKTMBHOH uen11 oT o6i.eKTMBHoro ee pacnono>KeHMA no nnaHy 3Kcnep11MeHTa 

Hay11eH111111 cnesa Hanpaso) F = 48,23, 3Ha11111M np111 a< 0,001, 11 onbna BTO­
poro AHA F = 34,76, 3Ha11111M np111a<0,001. Pac11eTb1 noKa3a11111, 'ITO Hay11eH111e 
npOlllCXOAlllT MeAJleHHee AilA ABlll>K€HlllH, BbJnOJlHAeMbJX B npOTlllBOnOJlO>KHOM 
HanpaBJleHllllll no OTHOWeHlllKl K Hay11eHHOMy. no11o>KeHlllA ųe11eH ABlll>KBHlllH 
nOK838Hbl Ha p111c. 3 B M8CWTa6e 1 :4. 

06cY>KA8HMe pe3ynbT8TOB „ BblBOAbl. l cepUFI Oflb/TOB. L.l,eJlb 3TOH ceplllH 
onblTOB - onpeAeJ1111Tb ocyl.L\eCTBnAeTCA 11111 :..1e11enonaraHJ11e Ha yposHe npo­
CTpaHCTBeHHbJX npeACT8BJ10HJilH. 

npeAnOCblJlKJll AilA noCTaHOBKJll T8KOro eonpoca CYLL\eCTBYIOT He, TOJlbKO 
B noHATJllJll AeHCTBlllA, '!TO Y>Ke H8MJll o6cy>KA8Jl0Cb, HO Jll B CJllCTBMe yposHeH 
pery11J11p088HJllA ABJll>KeHlllAMJll [4]. 0AHJllM Jll3 yposHeH nocTpoeHJllA (pery11111-
pOB8HJllA) ABJll>KBHlllH ABnAeTCA yposeHb npocTp8HCTBeHHOro nonA, T. e. ypo· 
BBHb, 803HlllKWJllH nocne OCBOBHJllA 11enoeeKOM BCeH COBOKynHOCTJll CJllrHanoe, 
nony11aeMblX npJll BblnOJlHeHJllJll ABJll>KeHJllH B npocTp8HCTBe. no3TOMY AilA 
H. A. 6epHwTeHHa M_oTopHoe npocTpaHcTso CYLL\BCTsyeT He e BJ11Ae Ha6nKl­
AaeMoH 11acTJ11 npocTpaHCTBa, a KaK oceoeHHOe e npoųecce ABJ11>KeHJ11H, MMeKl-
1.L\Be 3H8'1HMOCTb AI1A ųenoeeKa. 
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On111cb1saR reHe3111c npocTpaHcTea, >K. n111a>1<e [23] noH111MaeT ero KaK 
CTpeM11eH111e K ot.ipa3oeaHMIO „rpynn nepeMeUĮeH111iA". To11bKO KOrAa c<Pop­
.M111pyeTCR „rpynna nepeMeUĮeH111iA" - nocneAOBaTeilbHble KOOPAlllHSUllllll 
(KOMn03111UlllR)' B03BpaTbl (o6paTlllMOCTb)' OTKIIOHeHlllR (accou111aT111BHOCTb) 

111 coxpaHeHllle n03111UlllH (lllAeHTlll'IHOCTb) - MO>KHO roeoplllTb o ccjx>pMlilpO­
eaHHOCTlll npocTpaHcTea. nocTpoeH111e rpynnb1 npeAnonaraeT TaK>Ke Ha1111111111e 
ABYX yc11oe111iil - noHRTlllR 06"beKTa 111 AeueHTpau111111 ABlll>KeHlllH Ha OCHOBe KOp­
peKTlilpOBSHlllR. 06"beKT - 3TO lllHeap111aHT, nopO>KAeHHblH o6paTlllMOH KOMno-
31111.ĮllleiA rpynnb1. 

np111MeHl/ITeI1bHO K HSWeMy lllCCileAOBSHllllO nOBblWeHlile lllHB8plil8HTHOCTlll 
no110>1<eH111R cy61>eKTlllBHoiA ue11111 K Hanpae11eH11110 ABM>KeHMR pyK111, K 1113Me­
HeH11110 HanpaeneHMR nepexoAa 6yAeT 03Ha'laTb pe3YilbTST AeueHTpau111111 
npeACTaeneHlllR o n110CKOCTlll. 3TO Bblpa>1<aeTCR B yee1111111eHllllll TO'IHOCTlll 
aHT111ų111nau111111. 

lt13 p111c. 1 BlllAHO, 'ITO ue11111 ABlll>KeHlllH lllMelOT ABOAKOe pacnpeAeI1eH111e. 
np111 YASileHllllll IllllHlllH ABlll>KeHlllH, Ha KOTOPYIO 3KCTpano11111pyeTCR Ųeilb, 
CHa11a11a ue11111 cMeUĮalOTCR enpaeo , a OT 11 paccToRHlllR - eneeo. np111 nepeMe­
UĮeH111111 IllllHllllll ABlll>KeHlllH K 111cnbnyeMOMY ue11111 ABlll>KeHlllH nepe1111eUĮa10TCR 
eneeo. C y11eToM rnro, 'ITO cMeUĮeH111R AIIR l 111 11 dnb1Toe eneeo 6onbwe, 11eM 
enpaeb, MO>KHO Ae118Tb BblBOA, 'ITO yee1111111eH111e paccTORHlllA nplilBOAlff K 
cMeUĮP.HllllO 3KcTpano11Ru111111 ue11111 eneeo. noxo>1<111iil pe3ynbTaT on111caH 111 
E. VI. CypKOBblM [26] e 111ccneAoeaH111111 npocTpaHcTeeHHoiA aHT111ų111na1.4„n1 H<: 

nepuenTMBHOM ypoeHe. Yee1111111eH111e AlllCTaHul1111 3KCTpano11Ru111111 OT O AO 
60 MM np111ee110 1< yee1111111eH11110 ow1116K111, a e MHTepeane OT 80 AO 120 MM -
K yMeHbWeHllllO. 3TO CBOHCTBO lllC'le3ano np111 COOTHOWeHllllll AillllHbl 0Tpe3K8 
111 AMCTaHų111111, np111MepHo paeHoM 2,5. 

--1113 p111c. 1 TSK>Ke BlllAHO, 'ITO ow1116K111 pacnpeAeneHbl 8ClllMMeTplll'tHO Hyne­
BOH 11111H111111, T. e. aHT111u111nau111R uen111 ABM>KeHMR cneea Hanpaeo 111 Hao6opoT 
ocyUĮeCTBIIRIISCb KSK nepeBOA ue11111 ABlll>KeHlllR He K Hyneeoiil IllllHllllll, a K 
Apyroiil IllllHllllll 11111111 TO'IKe, OTHOClllT811bHO KOTopoiA IIOK81111138ŲlllR ue11111 
ABlll>KeHlllR RBIIR8TCR lllHBap111aHTHOH no OTHOW8HllllO K nepeMeHe HanpaeneHlllR 
AB111>1<eH111R pyK111. 

ŪTIIO>KlllB ow1116K111 ABlll>KeHlllH no OAHY Jll/IHllllO OTC'leTa, KSK noKa3aHO Ha 
p111c. 4, no11y11111M pacnpeAeI1eH111R cy61>eKTlllBHblX ueneiil OTHoc111Te11bHO Ha11a11a 
ABM>KeHMR pyK111. KaK BlllAHO 1113 p111cyHKa, cyUĮecTeyioT 11111H111111 c111MMeTp111111 
111 no3TOMY ow1116K111 HOCRT no OTHOWeHllllO K HMM 3epKanbHblH xapaKTep. 

np111Me11are11bHO eUĮe 111 Apyroe. KaK BlllAHO 1113 p111c. 4, IllllHlllR ClllMMeTpllllil 
AIIR ecex onb1Toe npoxoAMT np111MepHo e 20 MM OT no110>1<eH111A n11e11a 11e11oee­
Ka. ŪTCIOAS BblTeKaeT, 'ITO IIOK81111138UlllR ueneiil ocyUĮeCTBIIRilaCb B OAHOH 111 
Toiil >Ke no11ynnocKocT111, HO e 3ae111c111MocT111 OT HanpaeneHMR AB111>1<eH111R PYKlll 
OHa 111Me11a TO neeo-, TO npaBOCTOpūHHIOIO op111eHT8ŲllllO. 3To 111 np111ee110 K 
ow1116KaM 110Ka111113aų111111 ue11111, noKa3aHHblM Ha µ111c. 1. Yrny6nRRCb e pacno-
110>1<eH111e cy6"beKTlllBHblX ueneiil (p111c. 4) l BlllAlllM, 'ITO cyUĮeCTeyeT ynopRAO­
'leHHOCTb e Bb16ope ueneiil AB111>1<eH111R. CHa11ana cpaBHlllM ABa onb1Ta: l 111 111 -

ABlll>KeH111e PYKlll cneea-Hanpaeo, Ho Hanpae11eH111e nepexoAa pa31111111aeTcR, e l 
onb1Te - „oT ce6R'', eo 11 - „Ha ce6R". Hanpaw111eaeTcR BblBOA, 'tTO nocneAo­
eaTenbHO nepecTSBIIAR ow1116K111 B nopRAKe co 11 paccTORHlllR Ha 111, e 111 
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PMC. 4. PacnonO>KeHMe OTKnoHeHMM OT· 

HOCMT&nbHO COBMeu.ieHHblX H8'1Bn ABM· 

>KeHMiil: 1 - HanpaaneHMe nepexoAa 

„Ha ce6R"; 2 - HanpaaneHMe nepexoAB 

„OT ce6R"; 3 - nMHMR CMMMeTpMM 

)""(-�'.11>• Hal/ano iJ/Ju.JK:eHuR py1u1 
b 

a 

I 

l 
l 

JI!-/ 
l 

l 

-3() -20 -10 10 20 JO #7 �(p. apur/111.owutfo","'"" 
>-----< 1 -2 ,__.___., 

Ha l 111 e l Ha 11, nony'llllM noKa3aHHblH Ha p111c. 1 BlllA n0Kan1113a1.1111111 ųenei:r. 
noeTop111e 3TO 111 MR onb1Toe co II Ha IV, nony'l111M BlllA pacnpe,lleneHlllR 1.1enei1 
(wTplllXflYHKTlllpHaA n111H111R), K0Topb1iii no ceoeiii AlllH8M111Ke e 6onbw� 

CTeneHlll noeTopReT nony'leHHblH B 3KCnep111MeHTe pe3ynbT8T. 803MO>KHOCTb 
nony'leH111R pacnpeAeneH111iii e 111cnonb30eaHi.teM n0Kan1113aų1111o1 1.1ene.:1 np111 
APYrlllX ycnoei.tAX 3Kcnep111MeHTa npi.tBOAMT K Mblcni.t, 'ITO Ha ASHHoill CTSAllllll 
pa3BlllTMR 06pa3a ABlll>KeHlllA i.tcnonb3yeTCA HenonHoe npeACTaeneH111e npo­
crpaHcTea. lllcnonb3oeaH111e KaK 6bl „QnepaTlllBHoro 06pa3a" npocTpaHcTea, 
KOTOpblH opi.teHTMpyeTCR no HanpaeneHllllO ABlll>KeHlllA PYKlll, nplllBOAlllT K 
noReneHllllO cxeMbl n0Kan1113aų111111 ųeneiii, KaK noKa3aHo Ha p111c. 1. 

1113 pe3ynbT8TOB 3KCnep111MeHTa MO>KHO ,llenaTb BblBOA, 'ITO i.13-38 HeCOOTBeT· 
CTBlllR o6pa3a npeacTaenReMoiii nnocKOCTM e o6i.eKTlllBHO cy11.1ecTeyro11.1eiii 
noABnAIOTCR ow1116KM - CMellĮeHi.te ni.tHlllM ClllMMeTpi.tlll. A ecni.t AMCT8HŲMR 
8HTMŲ"mi.tpyeMoiii ųeni.t oųeHlllBaeTCR OTHOClllTenbHO CB060AHO Bb16paHHblX 
TO'leK o,, 02, .TO B03MO>KHbl Ha6nro,llaeMble OTKnoHeHlllA ųeneiii ABlll>KeHMR 
OT ni.tHllllll ClllMMeTpllllll. 

Ysen111'feH111e 111Heap111aHTHOCT111, T. e. noKani.t381.\MM cy6i.eKTlllBHblX ųeneiii, 
nony'leHHblX nplll COBMellĮeHllllll Ha'lan ABlll>KeHlllH, RBnReTCA AOK838TenbCTBOM 
Toro, 'ITO 8HT111Ųllln8ŲlllA npoi.tCXOAlllT B cy6i.eKTlllBHOM o6pa3e npocTpaHCTBa, 
KOTOpblH '18CTlll'IHO CKOOPAlllHi.tposaH e 06i.eKT111BHblM .., B KOTOpOM, no­
BMAlllMOMy, cy11.1ecTBYIOT npi.t3H8Klll „nesoiii" 111 „npasoiii" CTOpOH. 3TOT Q>aKT 
MO>KHO 061>ACHlllTb K8K cneACTBllle nepeHanpA>KėHHOCTM MblWŲ nesoill M npasoiii 
nonos111Hb1 Tena 111n111 cMe11.1eH111eM ųenoeeKa npi.t ycTaHoBKe pyK111 e Ha'lanbHOe 
nono>1<eH111e. 0AHaKo CMe11.1eH111R ,ųnR HanpasneH111iii nepexoAOB ,,oT ce6R" 111 
„Ha ce6R" pe3KO paan111'1Hb1. 0AHlll 111 Te >1<e np11111111Hbl (CMell.\eHi.te Tena, nepe­
HanpA>KeH111e) He MOryT nDlllBP.CTlll K CTOnb p83nM'IHblM pe3ynbT8TRM, nosTo­
MY H8AO nonaraTb l 'ITO onpepeneHMe n0Kan11138Ųllllll uen111 B OCHOBHOM 38BM­
ClllT OT ee npeACTaeneHi.tR. HanpasneHi.te ABlll>KeHMR MHAYL\i.tpyeT Hanpasne­
H111e 3KCTpanonAŲMl/I. 

8 npouecce 3Kcnepi.tMOHT8 BblRBlllillllCb HeKOTOPble HeAOCT8TKlll .., HOBble 
eonpoCbl. HeK0Hrpo11111pyeMb1iii ypoeeHb Hay'leHlllA ABi.t>KeHi.tiii 80 CM He no3BO­
mm oųeHlllTb BlllllAHllle Hay'leHMR Ha 8bl6op Ųelli.t ABlll>KeHlllH. no3TOMY pe3yllb­
T8Tbl - nMWl· 0Tpa>1<eH111e o,qHoro ypneHR npoųecca aHT111ų111naų1o1i.t. OcTanoCb 
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PMc. 5. 3aaMCMMOCTb noKanM-
3aų1o11o1 ųeneii ABM>KeHMM OT pac­
CTORHMR ... onblTOB (/-///) : 8 -

pe3ynbTaTb1, nony'leHHble a 
OnblT8X e MCnblTVeMoii A. 6.; 
6 - e MCnblTVeMblM B. 11. 3a­
WTPMXOB8HH8R 06n8CTb COOT­
BeTCTByeT o6'beKTMBHOMY pac­
n ono>KeHMIO ųeneii 

HeH3BeCTHblM, 'ITO H3MeHAeTCR npH ,QaJlbHt!iiiweM OCBOeHHH npOCTpaHCTBa 
ABH>KeHHH. 

C IĮeJlblO YCTpaHeHHA ,QOnyUĮeHHblX HeTO'IHOCTeiii H OTBeTa Ha eonpoc O 
BJlHRHHH Hay'leHHR Ha Bbl6op ue:neiii ABH>KeHHA H TO'IHOCTb perymtpoeaHHR 
6b111a BblnOJlHeHa 11 cepHR OnblTOB. 

11 cepuR Oflb/TOB. 1113 Ta611. 2 BH,QHO, 'ITO OT onblTa K onblTY cyuteCTBeHHO 
H3MeHRIOTCR OWH6KH .ABH>KeHHiii no cpaeHeHHIO e OWH6KaMH Ha :nane Ha­
y'leHHR. nepeXOA K ABH>KeHHRM C aMnJlHTYAOH BABOe MeHbWeiii, '!eM npH 
Hay11eHHH, HO BblnOJlHReMblM 6e3 3pHTeJ1bHOro KOHTp011A, npHBeJl K yeenH­
'!eHHIO nocTOAHHOiii OWH6KH H CTaHAapTHoro OTKJlOHeHHR. 3To cne,QCTBHe 
HOBblX, npocTpaHcTBeHHi!IX npH'IHH. Ha pHc. 5 a, 6 f10Ka3aHbl rpaQ>HKH H3Me­
HeHHR nocTORHHOiii COCTaBJlAIOuteiii OWH60K B 3aBHCl1MOCTH OT paccTOAHHA 
H OnblTOB. KaK BHAHO B l onb1Te, AJ1A o60HX HCnb1TYeMblX Bb16op noKa­
J1H3aUHH ueneiii HMeeT TY >Ke TeHAeHUHIO, 'ITO 111 e I cepHH, T. e. TeHAeHUHIO 
K CABHry ow11160K eneeo. Bo II onb1Te Bb16op uen111 ABH>KeHHA npo111cxoAHJ1 
no.Q enHRHHeM cny11aiiiHoro 11epe.QoeaHHA Q>aKTopa HanpaeneHHR nepexo.Qa oT 
paccToAHHA K paccTOAHHIO. Mo>KHO npe.QnonaraTb, '!To nony11eHHaR 3ae111c111-
MOCTb Jl0KaJ1H3aŲHH uenH OT paCCTOAHHA 111 OTpa>1<aeT BJlHRHHe cny'laHHOCTlll 
nepeXO,QOB. 
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Bo II onb1Te BMA KplltBblX pe3KO MeHAeTCR TaK, '!To HeOAH03H8'1HOCTb 
e1111tAH11tR .paccToRHMA 111c11eaaeT. Yeen11111eH111e paccTOAHlltR Bbl3bleaeT MOHO· 
TOHHoe cMeUĮeH11te ųen111 AB11t>KeH11tR eneeo. rpacp111K ow11160K AllR II onb1Ta 
II cep111111 611111aoK rpacp111Ky l cep111111 AllA AB11t>KeH11tA np111 yeen11111eH11t11t paccTOAHlltR 
(p111c. 5). CpaeH111eaR 3Tllt ow1116K11t, np11tXOA11tM K BblBOAY. '!TO eo II onb1Te 

II cep111111 ųenenonar.aH11te Ha ypoeHe npeAcTaeneH11tiil npo111cxoA11tno noA e11111R· 
H11teM 6onee cTporo coeMeUĮeHHblX nepųem111eHoro 111 npeAcTaenAeMoro 
o6pa3oe. 

B IU onb1Te cMeUĮeH11te ow11t6oK eneeo 11tMeeT no11T11t npAMon111HeiilHy10 
38B11tC11tMOCTb. TaK KSK nepexoA OT OAHoro paccTORHlltA K APYrūMY 6b111 
CllY'ISMHblM, TO A8HH8A 38BlltClltMOCTb nOK83blB8eT, '!TO K8>KAOe nepeMeUĮeH11te 
eocnp11tH11tMaeTCR He TOJlbKO TO'IHO, HO "' YHllteepcanbHO, T. e. ece CMeUĮeHlltA 
e naHopaMHO npeAcTaenAeMoM o6pa3e. B 3TOM cny11ae aae111c11tMOCTb noKa· 
11111381.Įlltllt 3KCTpanon111pyeMOM ųenllt OT paCCTORHlltR Bblpa>t<aeTCR H811t6onee OA· 
H03H8'1HO. 

B pe3YllbT8Te 8H8Jlllt38 ,0,8HHblX Tpex OnblTOB BTOpoiil cep11t11t BblRCHlltllOCb, 
'!TO B npoųecce BblnOJlHeHlltR ABllt>KeHlltM yMeHbWSeTCR HeonpeAeneHHOCTb 
110K8Jlllt38Ųlltllt ųen111 ABllt>KeHlltR. 06pa3 MeCTOH8XO>KAeHlltR ųen111 nOA BlllltRHllteM 
Hay11eH11tR np11106peTaeT ynopRAO'leHHOCTb "' nplltBR38HHOCTb K nnocKOCTllt 
AB11t>KeH11tM. 

cl>aKT, '!TO 110K8Jlllt38Ųlltl1 ųeneiil CT81111t lltHB8p11taHTHblMllt HanpaeneHlltlO nepe· 
MeHbl paCCTORHlltR, CBlltAeTellbCTByeT o AQUeHTp8Ųlltllt cy6'beKTlltBHOro npo· 
CTp8HCTB8. 

3Kcnep111MeHT nOK83811, '!TO eepT11tK811bH8R npRM8R OTp8>K8RCb npeo6pa· 
3yeTCR B JllltHlltlO, lltMelOUĮYIO H8KJ10H "' CMeUĮeHllte no OTHOWeHlltlO K 06'beK· 
TlltBHOM JlMHlltllt. 

CT8HA8PTHble OTKJlOHeHlltR, K8K "' ClleAOB8110 O>KlltA8Tb, nocne pe3YllbT8TOB 
l ceplltllt He 38BlltCRT OT p83M8Xa AB11t>KeH11tR, a onpeAellRIOTCR paCCTORHllteM, 
KOTOpoe noCJle annpOKClltM8Ųlltllt Bblp8>K8eTCR ypaeHeH11teM npRMOM s = 0,6 + 

+ 1, 1 K, rAe K =-fn. rAe A - paccTORH11te; M - Al111tHa wara nepexoAa. 

CxeMa 110K8Jlllt38Ųlltllt ųeneiil RBnReTCR OTpa>KeH"1eM npRMOH, Ha KOTOpoiil 
06'beKT11tBHO Haxo,o,RTCR ųe11111. Cy6'beKT11teHoe pacno110>1<eH11te l..leneiil nerKo 
on11tC8Tb KOHcpopMHblM OT06pa>KeH11teM BlltA8 w = [l z l ei"°] n:m, rAe z - TO'IK8 
Ha nnOCKOCTllt AO 3KCnep111MeHTa; w - TO'IK8 Ha nnocKOCTllt noCJle 3Kcnep111-
MeHTa; 'P - yron, o603H8'18IOUĮlllH H8KJ10H seKTopa, coeAlltHRIOUĮlltH TO'IKY z 

e H8'18110M Bbl6paHHOM ClltCTeMbl KOOPAlltHaT; m- Bbl6paHHblH K03cpcp111ų111eHT. 
AaHHoe o6o6UĮeHHoe Bb1pa>t<eH11te no3eonReT AenaTb BblBOA, 'ITO 'leM MeHbWe 
p83Max ABllt>KeHlltH, TeM MeHbWe CMeUĮeH11te, "' 'ITO OAlltH8KOBble paccTORHlltR 
MoryT 6b1Tb pe3YllbT8TOM pa3HblX nono>KeHlltH TO'IKllt B OT06pa>KeHlltllt, eCJlllt 
11t3MeHReTCR HanpaeneH111e oTo6pa>t<aeMoro yrna. 

Bb1RCH11tnocb, 'ITO 6onbwoe 3Ha11eH11te 1-1MeeT KOl111t'leCTBO AB11t>KeH11tiil, Bbmon· 
HeHHblX H8 nnOCKOCT"1. C yee1111t'leHi.teM lltX 'llltCJ18 pacnpe,o,eneHi.te l..leneii\ K8· 
'lecTeeHHO M3MeHReTCR. BTopaR cepi.1A 111cC11e,o,oeaH111R nOATBep.o.111na 111 .o.onon­
HMna pe3YllbT8Tbl, nony'leHHble paHee. EC11M npM'llltHOH CABMrOB ųenM RBnReTCR 
yee11111'1eH

.
111e f>8CCTOAHMR, TO 3TO ,O,Oll>KHO 6b1Tb cnpaBeAJli.180 He TOJlbKO AJ1R 

HanpaeneHMA paCCTORHlltR, nepneHJlJ1KYl1ApHoro ropM30HT8JlbHOiil OC"1, HO ... 
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AilA Jll06blX lil3MeHeHlllH paccTOAHlllH Ha nnOCKOCTlil 111 Aa>Ke np111 3apaHee 
HaylfeHHblX ABlll>t<eHlllAX e aMnn111TYAOH 40 CM. AnA oTBeTa Ha 3TOT sonpoc 
6b1Ila npoBeAeHa 111 cep111Fi lllCCileAOBaHHH. 

111 cepuR onb1TOe. 1113 p111c. 3 BlllAHO, 'lTO ųen1-1 ABlll>t<eHlllH 06paayt0r npo· 
cTpaHCTBeHHYIO qmrypy, ClllilbHO ornw1at0ll.lYIOCA OT o6beKTlllBHOH. 0T4eTJll!IBO 
BlllAHO, 'ITO IIOKan111aau11A l..\eneH OTpa>Kaer 0611l111e CBOHCTBa aHT111Ųliln111pyeMoro 
npocrpaHcrsa cy6beKrnBHblX ųenei1. 

TaK, ųenlll Ha neBOH nonOBlllHe plllCYHKa CMell.leHbl TaK, YTO lllX nono>KeHllle 
Ha l 111 III paccTOAHlllAX noyrn lllAeanbHO cosnaAatOT, a ųen111 Ha 11 paccToAH111111 
CMell.leHbl raK, 'ITO Ill1Hllllll, coeAlllHAIOll.l"1e ųen111, o6pa30BaJIJ.1 ClllMMeTpltl'IHYIO 
cj:>111rypy. KaK BlilAlllM, aHrnų111nal..\lllA np111sena K ynpoll.leH111t0 11 ClllMMeTp11'1Hocrn 
111cxOAHOro pacnono>t<eHl!IA ųeneH. Ha npasoH cropoHe p111cyHKa cMeUĮeH11A 
1.1enei1 np111sen111 TaK>Ke K TOMY, '!To nepeceųeH"1A n111H111H 06paayt0T rpeyronb· 
HlllKlll, BepWlllHbl KOTOpblX CMell.leHbl (npaKTl!IYeCKlll cosnaAatOT) K npoeKŲHlil 
KOHŲa 0Tpe3Ka, Ha KOTOpOM npOlllCXOAHflO HaylfeHHe. Ųen11 Ha paCCTOAHHAX 
l H 111 cMell.leHbl snpaso. 06paa ųenel-1 Ha nnocKocrn oTpa>Kaer He cnyųaHHble 
nepeMeLUeH111A ųeneH, a 111x crpyKTyp1ĄposaH111e no nplllHl..\111ny „xopowel-1 cj:>op· 
Mbl". Ha116onee OT'leTnlllBO 3TO Bb1pa>t<eHO B neBOH lfaCTlll nnocKOCTl1, OT'faCTlll 
B npaBOH no OTHOWeHllllO K KOHŲaM 0Tpe3Ka Hay'feHlllA 111 no crpeMneHllllO 
K pacw111peH111t0 nnocKocrn snpaso. 

AaHHble sroporo AHA, KaK B.lllAHO 1113 p111c. 3, n0Kaab1sat0T peaKoe 1113Me· 
HeH111e n0Kan111aaų111111 ųenei1. Bo-nepBblX, B peaynbTaTe onb1Ta yMeHbW111n111cb 
Benlll'llllHbl OTKIIOHeHlllH. Bo·BTOpblX, paHee Ha6nt0AaBweeCA CTpeMneHllle 
CMeUĮeH111A 1.1eneH K KOHŲaM flll'IHHH HayYeH11A 11C'fe3fl0. Ho noABHIIHCb HOBble 
oco6eHHocrn. B neso!1 'facr111 p1-1cyHKa ųen111 CMeU1eHb1 sneao e 06U1eH TeHAeH· 
ŲHeH K ysenHYeHHIO CMeUĮeHHA OT pacCTOAHHA. Ta >Ke TeHAeHŲl1A np1-1cyU1a H 

o6paay B npasoi::i 'faCTH pHCYHKa. Ho Tenepb 3AeCb BblABHIIOCb CTpeMneHHe K 
np1-1611H>KeHl1iO ųeneH ABH>KeHHA Ha l H 111 paccTOAHHRX K lilX noBTopeH1110, 
T. e. crpeMneH11e K ynooU1eHHt0 pacno110>1<eH111A ueneH ABH>KeH111A. 

PeaynbTaTbl III cep1-111 OllblTOB n0Kaaa11111, 11ro aHrnų11naųHA ųenei1, o6pa-
3YIOUIHX npocrpaHCTBeHHYIO cj:>Hrypy Ha l 3Tane, npolllCXOAHT B npocTpaH­
CTBeHHOM o6pa3e, B KOTOpOM npocne>1<11saeTCA AeHCTBHe HeKOTOpblX cj:>aK· 
TOPOB - 3TO crpeMneH11e K ynpoU1eHHIO cj:>opM - K ee CHMMeTpH'IHOCTH, 
CTpeMneHHe K nosropeHHIO n0Ka111-13aų1-1111 KOHŲOB yYaCTKa, Ha KOTOpOM 
npOHCXOAHflO Hay11eHHe, H CTpeMneHHe K CMeUĮeHHIO ųeneH Bneso B neBOH 
no11ynnocKocT111 H snpaso - B npasoH no11yn11ocKocrn. AHTHų11naųHA ųeneH 
Ha 11 3Tane onblTa xapaKTep11ayeTCA 6onbWeH „CllHTHOCTblO" e 06beKT11BHblM 
o6paaoM. TeHAeHųH11 K ynpoU1eH111t0 cj:>opMbl ab1pa>1<eHb1 cna6ee. Pacnpe­
AelleH111e ųeneH Ha Ka>KAOM paccTOAHHH OTpa>t<aeT HX noKaJIH3aŲl1IO He B KOH· 
TeKcTe 0606U1eHHoro o6paaa npocrpaHcrsa, HMet0U1ero H3Ha'fanbHble TeH· 

AeHŲHlll 11 op11eHT11Pbl, HHAYUHposaHHble npoueAypoH onb1Ta, npHBOAAUleH 
K TOMy, 'ITO aMnnHTYAa ABH>KeHHA crana IllllWb „MaTepHanoM", aanonHRIOUIHM 

npocTpaH�Tao, a a peaynbrare np1106pereHHoro onb1Ta, 06beKrns111poaaHHoro 
npeACTaarleHHA nnOCKOCTlll, 8 KOTOpOM YAaneHHe Bbl3blBaeT CMeUĮeHHe ųeneH, 
nOA06HblX onHcaHHblM 8 l 111 11 cepHAX. 

BblBOAbl. AsH>t<eHHA, KaK H3BeCTHO, HHrerp111pyt0TCR a npocrpaHcTaeHHO· 
apeMeHHOH o6pa3 ABH>KeHHA. npocrpaHCTBeHHblH KOMnOHeHT o6pa3a ABH>Ke· 

56 



H11A - ero aMnI111TYA8 - OTpa>KaeT COBOKynHOCTb ycnoe11H ee QlOpM11poeaH11A. 
no3TOMY noc11eAOB8TeilbHO paaeepTblB8IOU.Įl1HCA npocTpaHCTBeHHblH KOMnO· 
HeHT o6paaa OTpa>KaeT npocTpaHCTBO, B KOTOpOM npOl1CXOAl1I111 ABl1>KeH11A. 
06paa npocTpaHcTea, no11y'leHHbtH np11 n0Mou.Į11 TaK11x cpeaos, no cyT11 
ABilAeTCA o6pa3oM 8HTl1l.\l1nau11111, T. e. nOK83bl saeT. 'ITO npeABOCXl1ll.Į8110 
ABlll>KeHl1A. 0TCYTCTBl1e 3pl1TeilbHOM o6paTHOH CBA31!1 Bbl3blB8eT AOnOilHll!­
TeilbHble TPYAHOCTl1 8HTl1L\lllnau1111 L1e1111 AB11>KeHl1A, TaK KaK B A8HHOM cny­
'lae B03Hl1KaeT eonpoc o TO'IKe OTC'leTa. 06pa3 AB11>KeHl1A, K8K 113BeCTHO, 
ABilAeTCA peryilATOpoM, He 38Bl1Cl1MblM OT MeCTa BblnOI1HeH11A AB11>KeHl1A, HO 
AI1A no11y'leHl1A TO'IHOro COOTBeTCTBl1A ABl1>KeH11H p11cyH KY Ha n110CKOCTl<t 
H8AO Bbl6paTb M8CWT86 11 cy6"beKTl1BHble KOOPA11H8Tbl, COOTBeTCTBYIOll.li.te 
A8HHOMY p11cyHKy. 0TCYTCTBl1e 3pl1TeilbHOH o6paTHOH CBA3i.t KaK paa 11 Bbl-
3blB8eT TPYAHOCTl1 B Bbl60pe A8HHblX napaMeTpOB. no3TOMY cneAOB8I10 
O>K11A8Tb, 'ITO 8HTl1L\l1n11pyeMblH npOCTpaHCTBeHHblill o6pa3 ABl1>KeH11A 6yAeT 
OTp8>K8TbCA B ow116Kax ABM>KeH11H. 

Pe3YilbT8Tbl 3Kcnep11MeHTOB nOATBepAi.t1111 BblAB11HYTble rnn0Teab1. 
Uemmo11araH11e ocyu.ĮeCTBilAeTCA Ha ypoeHe npocTpaHcTBeHHoro npeAcTae-
11eH11A n110CKOCTM. Į.13 3KCnep11MeHTOB BO 11 cepl1M CileAyeT, 'ITO eepTl1K8IlbH8A 
npAM8A npeACT8BI1AeT co6oili H8KilOHeHHYIO BileBO I1MHl1IO. Į.13 111 cep1111 c11e­
AYeT BblBOA, 'ITO H8KIJOH eepTMK8IlbHOH I111Hl1M BileBO 11I1M enpaeo, B03MO>K­
HO, 38Bl1C11T OT ee no110>1<eH11A B npOCTpaHCTBe (e IleBOH 111111 npaeoili no11y­
n110CKOCTl1). 

no11HOCTblO nOATBepAll1Il.8Cb 11 r11n0Teaa O BI111AH1111 H8y'leHl1A AB11>KeHl1AM 
'ia TO'IHOCTb aHT11u11naL11111. EcrecTeeHHo, '!TO 6011ee TO'IHblH o6pa3 AB11>1<eH11A 
lpl1BOA11T K MeHbWeMy paa6pocy ow1160K, T. e. K yee1111'!eHl1IO TO'IHOCTl1 
>ery11Au1111. 
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VEIKSMO TikSLO ANTICIP ACIJOS PRIKLAUSOMYBĖ 
NUO ERDVĖS FAKTORIŲ 

T.-R. J o v a  i š a, J. L a p ė 

Reziumė 

nony11eHo 
21. 01.1984 

Straipsnyje aprafoma, kaip buvo nustatyta veiksmo tikslo priklausomybė nuo būsimų 
žmogaus judesių nuotolio ir nuo judesių išmokimo. Tuo tikslu trimis eksperimentq serijomis 
tirta šešių faktorių (atstumo, rankos judesio krypties, veiksmų nuotolio keitimo, išmokimo 
lygio, judesio pradžios kitimo, rankos judesio krypties pasikeitimo) įtaka judesių tikslumui. 

Iš tyrimo duomenų darytina išvada, kad judesių tikslo susidarymui turi įtaką erdvės vaiz­
diniai. Tiesi statmena linija yra atspindima kaip palinkusi. Išmokimas padeda susidaryti 
tikslesnį plokštumos erdvinj vaizdą. 

58 



THE DEPENDENCE OF THE ANTICIPATION OF THE EXECUTIVE 
OPERATION TASK ON SPATIAL FACTOR:S 

T.-R. Jo v a i  š a, J. L a p ė 
Summary 

The present study dears with the aependence of the objective operation localization 
on the positioning of human being in the distance and on the degree of training certain 
movements. To this end, three seriE:s ot experiments have been carried out, covering the 
effects of 6 factors (distance, direction of hand's movement, direction of transition from 
one distance to another, degree of training, the start of hand's movement, changing the 
hand's movement direction). 

The results of the investigation s howed that objective can be achieved in terms of 
spatial representation of surface. The image has the straight perpendicular line reflected as 
inclined. The process of training objectifies the spatial notion of surface. 
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