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METOAU PO3II3HABAHHA ATEHTOM HEBILIOMOI'O
HABKOJIMIIHBOI'O CEPEJOBHUIIA

BuKiIaeHo METO/IH, 1110 BUKOPUCTOBYIOTHCS ar€HTOM [UIsi PO3IMi3HABAHHS HEBIZOMOIO HABKOJIHMIIHBOTO cepe-
JIOBHIIIA, B TOMY YHCIIi: METOX BU3HAUYCHHS BiJICTaHi 10 HAHOMMKIOTO BHIUMOTO 00’€KTa Ta KOOPIUHAT Tepe-
THHY 3 OUM 00’€KTOM IPOMEHs (K MOAEIHOBAHOTO HAIPSIMY 30pY areHTa), HAIPaBJICHOTO Bil areHTa; METO/
JIMHAMIYHOT 3MiHHU Tpajiallii KyTa MPOMEHS, SKUI HANPABJSIETHCS ar€HTOM Y HABKOJUIIHE CEPEAOBUIILE; METO
MoOyTOBY MHOXKHHH TOYOK, IO HAJIEXKATh BUIUMHUM 3 TOYKH IMOTOYHOTO PO3TAIIYBAHHS arcHTa OTOYYHOUUM
00’€KTaM HaBKOJIMITHBOTO CEPEIOBHIIA; METOJ] y3arajJbHEHHS areHTOM MHOXHHU TOYOK 3 OOYI0BOIO (par-
MEHTIB CEMaHTHYHOI Mald HEBIJIOMOIO HABKOJIUIIHBEOTO CEPEIOBUINA; METOAM PO3Ii3HABAHHS KYTIB MPHMi-

IICHb Y HABKOJMIIHEOMY CepeI[OBI/IHIi.

Kiro4oBi ciioBa: areHT, HeBiZloMe HaBKOJIMIIIHE CEPEIOBHIIE, CEMAHTHYHA Marla.

Beryn

B po6Gori [1] BUKOHAHO MMOCTaHOBKY
3a/1a4l po3Ii3HABaHHS HEBIJIOMOTO HaBKOJIH-
ITHHOTO CEPEIOBHINA, KA, 30KpeMa, BKIFOUYAE
70 CBOTO CKJIay 3ajady NoOyIOBU areéHTOM
Manu 1poro cepenosuina. Ciia 3ayBaxuTH,
[0 BHKOHAHA IIOCTAaHOBKAa 3ajadyi 3a CBOIM
3MiCTOM Mependavana moOya0By «CeMaHTHY-
HOT Marm» HaBKOJUIIHHOT'O CEPEIOBUINA, TTiJT
SAKOI0 po3yMieTbes [2] mama, sika JOJAaTKOBO
710 IPOCTOPOBOI iH(OpMAIIii TPO HABKOJIHUIIHE
CepeIOBHIIE TAKOX MICTUTh CEMAaHTUYHI Bia-
CTHUBOCTI, 3ICTaBJE€HI CYTHOCTSIM BIJIOMHX
KJIaciB, pO3TalloBaHUM Ha Marmi. Taki cemaH-
TUYHI BJIACTUBOCTI JIO3BOJISIIOTH PO3PI3HUTH,
30KpeMa, SK TUIW MPUMIIIEeHb (HAMPUKIA,
KIMHATy B KOPHIOpY), TaKk 1 00’€KTH, 110
pO3TalloOBaHl y NPUMIIIEHHAX (HAaIpUKIa,
CTOJIM BiJ CTUIBLIB). Buxoasuu 3 1poro, Bij-
MOBIAHO JO0 TepeiiKy 3aaad JOCIHiKEHb,
chopmynroBanux B [1l], B maHiii cTtarTi BH-
KJIQZICHO METOJU PO3Ii3HABAHHS areHTOM He-
BIJIOMOTO HAaBKOJIMIIIHBOTO CEPEIOBUINA, Ha
OCHOBI SIKUX areHT OyJye€ CEMaHTU4YHYy Mary
bOTO cepenoBuiia. Jlo Takux METOMiB, 30K-
peMa, HaJeKaTh: METOJ BH3HAYECHHS ar€HTOM
BIZICTaH1 OO0 HAWOIMKYOro 10 HHOTO BUINMO-
ro o0’ekTa Ta KOOPAWHAT TEPETUHY 3 UM
00’€KTOM TpOMEHs (K MOJETbOBAHOTO Ha-
MpsIMy 30pYy areHra), HalmpaBJIEHOTO BiJl areH-
Ta; METOJ| AMHAMIYHOI 3MIHM areHTOM Tpaja-
ii KyTa MPOMEHS, SIKH HUM HAIMpaBISIEThCS
B HABKOJIMIITHE CEPEIOBHUIIE; METOJ o0y 10-
BM arcHTOM MHOX@XHHH TOYOK, II[0 HAJIEXKAaTh
BHJIUMHUM 3 TOYKH TIOTOYHOTO PO3TAITyBaHHS
areHTa OTOYYIOUMM 00’€KTaM HaBKOJMIITHBO-

ro CepeloBHINA, OTPUMaHUX B PE3YNbTaTi
HAIpPAaBJICHHS HUM B HABKOJIMIIHE CEPEIOBH-
e TPOMEHIB 3 BU3HAYCHUM 3MIHHUM KYTOM;
METOJI y3arajibHEHHS areHTOM MHOXXHUHHU TO-
YOK 3 MOOYAOBOIO (PparMeHTiB CEMaHTUYHOL
Many HEBIJIOMOTO HABKOJMWIITHHOTO CEpeJio-
BUIIQ; METOJIM PO3Mi3HABaHHS KYTIB MpPUMi-
IICHb Y HABKOJUIITHHOMY CEPEIOBHIII.

1. MeToa BU3HAYEHHH BiacTaHi 10
HAWO0JIMKYOro BUAUMOI0 00’ €KTa

[TpunmyctumMo, 10 pyXOMOMY areHTy
HEOOXITHO PO3Mi3HATH BUIUMI 00’ €KTH, IO
fioro otouyroTh. [ 1BOro BiH Yy KOXKHHI
MOMEHT 4Yacy CBOTO PYXy CKaHy€ OTOUYIOYe
fioro cepenoBulIIIe, MOCIIAOBHO HAMPABIAIOYH
BIIHOCHO ce0e MPOMEHI 3 MEBHUM KpPOKOM
KyTiB. PO3riIsiHEMO JOBIJIbHY CHUTYaLli0, KOJH
areHT y JACSKHI MOMEHT 4acy pO3TalllOBaHUMN
y Toulli A 13 METOI0 pO3Mi3HaBaHHSA OTOYY-
ouux Horo o00’ekTiB chopMyBaB IMPOMIHb
AB s BU3HAYECHHS BIACTaHI (JIOBXUHU
npsimoi AE) no Hailbnmxuoro o6’ekra Ta
KOOPJAMHAT X, VE TOUKH IEPETUHY IPOMEHS 3
M 00’ektoM Touku E (puc. 1).

TakoX NPUMYCTHMO, L0 Ha JAHOMY
PUCYHKY HaM BIJIOMI TIIbKH KOOPIAMHATH
TpboX Touok (A, C, D) Ta KyT oA Hampsmy
MPOMEHSI IIOJI0 TOTOYHOTO PO3TANTyBaHHS
arenta (touku A) B JlekapToBiii crcTemi Ko-
OpJIMHAT Ta KOOPAMHATA Xg «TJIMOMHU» CKaHY-
BaHHS HAaBKOJMIIHBOTO CEPENOBMINA («IJIH-
OWHa» CKaHyBaHHsS BU3HAYAETHCS Ha IOYAT-
KOBOMY eTari po3mizHaBanns), ae C, D —
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Puc. 1. Cxema po3ramryBaHHs areHTa Ioa0 o0’ €kTa, 1o NoTpedye po3Ii3HaBaHHS

KOOPJIMHATH MEXK JIESIKOTO JIIHIHHOTO 00’ €KTa,
mo noTpedye posmi3HaBaHHA (siki 30epira-
10TbCs Yy b/l onucy HaBKOJIMIIHBOTO cepero-
BHIIIA).
Kinnesa mera nporiecy po3mni3HaBaHHS
HaBKOJIMIIHBOT'O CEPEeIOBUILA areHTOM IOJIs-
rae y ¢opmyBaHHI HuUM BiacHoi bJl omucy
HaBKOJIMIIHBOTO CEPEJOBUIIIA.
Bukonaemo  HeoOximgHi
ITpokianemMo oci KOOpJAMHAT LI0J0 TOUOK A i
D (BBaxaemo, 10 areHT (QYHKIIOHYE B
JEKapTOBIl CUCTEMI KOOPJIUHAT).
3’eqnaemo touku A, D Ta B, D
npsMUMH, a 3 To4oK E 1 B mpoBeagemo mep-
neHAuKyasipu Ha npsimy AD . OgeBuaHo, 110
YTBOpEHI IpH LboMy TpUKyTHUKHM AEE; Ta

ABB, € momiOHuMM 1 JUIsl HUX CIIpaBeUIUBE

100yI0BH.

CITIBBITHOILIEHHS
AB _ BB,
AE EE,’

BB, )

. EE,
TakK dK SIN =——=T1a SIn ==
( b AE b AB

3BiicH MaeEMO LIyKaHy A0BXUHY AE :

_ ABCEE, M

AE
BB,

3natoun AE, 5erko BH3HAYHMTH IIyKaHi KO-
opmuHatTh xg Ta Ve (Xg = AEQ@0SApg;

Ve = AEGBina,g).
VY Bupasi (1) Ham HeBimomi EE; Ta

BB;.
Jns BusHaueHHs BB; posrmsnemo

NpsIMOKYTHUN TpuKyTHUK DBB;, B sxomy
HaM Bijomi rinoteHy3a BD Ta kyr b, (me
bz = aDA - aDB ) 3BiI[CI/I BBl =BD an bz.

Jns BusHaueHHs EE; posrmsanemo

JBa TPSAMOKYTHMX TpukyTHHka AEE; Ta

DEE,, y sixux € 3aranpHuii karet EE;. Kytn
by (b=apgtapxp) m@ by (b3=

= aDA - aDc) BII[OMI
Bpaxosyroun, mo AE;+ED=AD,
Ta npuitmatoun AE; =X, maemo: xQ@gb; =

= (AD- x) by,

3Bigcu X = ADC 1955 .
tgb, +tgb,
BpaxoByrouu, mo EE; = AE; Ggb,
Maemo:
eE, = D92 %55
tgh, +tgb;
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a00, micJIs NepeTBOPEHb:

EE, = AD(

[leperBoproroun Bupas (1), octaTouHo

Ma€eEMo:

AE = ABdA‘D(")_ sm?l.@lnb?, .
BD sinb, Gin(b, + b3)

Toni

in bl @|n b3
sin(b, + b3)

(2)

_ ag PP 59218 GQin b, Gin by

Xg =

BD ~sinb,Gin(by +b3) T (3)

Ye :ABdA\

-AD C.5':,inaAB @Qin b, Gin b,
BD sinb, Bin(b, +b3)

OCKUIBKH areHT MOXE pyXaTuch y pi-
3HUX HampsMax i 00’€KTH, 10 MOTpeOyIOTh
pO3Mi3HaBaHHSA, MOXYTh PO3TAIIOBYBATUCH 3
PI3HUX CTOPIH BiJl HHOTO, TO GOPMYJIH BU3HA-
4eHHs KyTiB by, by, b3 OymyTs pisHUME Y KO-

YKHOMY OKPEMOMY BHIIQJIKY (TaOJIHIIs).

Ta6mums. Knacudikaris cuTyariiii po3mizHaBaHHS areHTOM OTOYYHOYHMX 00’ €KTIB

Ne cut. | Hampsim nmpomenst / po3TanryBaHHsI CTIHU [Tpumitkn
1 2 3 4
A
\ [Ipominb y IV oxTanTi; Bli GAD — (AB
! ce °D CTiHA TOPU30HTaIbHA P2= ops — apa
\ B = 180° — apa
B
C
A = —
[Ipominb y IV oxTanTi; 1 _ GAB — 0AD
2 . B2= opa — opB
CTiHA BEpTUKaIbHA _
B B3= apa — apc
D
C
ITpominb Ha ctuky [ 11V | B1=360° — aap
3 Ae » B OKTaHTIB; CTiHA BEPTH- | B2= ODA — ODB
l KaJlbHa B3= apa —90°
D
C
B B1= (360° — a,AD)
4 [Ipomins y I okTanTi; + 0aB
CTiHA BEpPTUKAJIbHA B2= apa — 0pB
A B3 = apa —90°
D
/ i
oo I .| Pr=o0aAB— 0AD
> ce °b CTIi)gZ[;I:)B 33031;:13?:12 p2= opa—ope
P Bs=oapa— 180°
A
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3akiHueHHs Ta0IuIl

1 2 3 4
B
Ce oD [Tpominb Ha ctuky [1 11 | B1=90° — aaD
6 OKTaHTiB; CTiHA TOPH30- | 2= GDA — ODB
HTaJbHA B3= apa— 180°
A
‘\B
) . B1= 0aB — 0AD
Ce oD [Tpomins y II oxTanTi; _ B
7 \ CTiHAa TOPU3OHTANIbHA gz _ 322 B (108800
A
C
B . . B1= 0aD — 0aB
8 [TIpomins y II oxTanTi; B2= ops — @
CTiHA BEepTUKAJIbHA Bz _ 9DOBO 3 aDDi
A
D
C
[Tpominb Ha ctuky 111 III | B1= aap — 180°
9 B: 'A OKTAaHTIB; CTiHA BEpTU- | P2= 0DB — ODA
l KaJbHa B3= 90°— apa
D
C
A Moo 1 .. | B1=0aDp— 0AB
10 pomins y III okTanTi; B2= aps — oipa
CTiHA BEpPTUKAJIbHA Ba= 90°— apa
B D
A
1 Ce / oD ITpomins y III okTanTi; gl i zAD : ((:AB
CTiHA TOPU30HTAIILHA 2 _ P8 o PA
B3= 180°— apa
B
A
T [Tpominb Ha ctuky [I11 | f1=aap —270°
12 ce oD IV okTaHTiB; cTiHA TOpU- | 2= ODB — ODA
l 30HTaJIbHA B3= 180°— apa
B
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OTxe, B pe3yiabTaTi BUKOHAaHHS Kia-
cudikailii BUSBICHO NBaHAAINATh YHIKAIBHHUX
CUTYyaIlii pO3Mi3HABAHHS areHTOM 00 €KTiB
CIIOCTEPEIKYBAHOTO HABKOJIMIIHBOTO CEpPeIo-
BHIIA.

2. MeToa TMHAMIYHOI 3MiHHA
areHTOM rpajamii Kyra npoMeHs,
SIKUII HIM HANIPABJIAAETHCA
B HABKOJIMIIHE CepeloBHIIe

MeTton TIpyHTYe€TbCS Ha TO€IHAHHI
1€, Mo jJekaTb B OCHOBI KIIITKOBOI JEKOM-
no3uilii Ta o0pobku rpady ormsay [1]. YV
BUITAJIKY, KOJIM TPpaJiailisi KyTa IPOMEHs € TO-
CTIMHOIO, areHT MOJKE BTpadyaTH 1H(GOpMaIIito
[1]. Sk macninok, mist 3a0e3MeYeHHS MOTPi0-
HOT IKOCTi opMyBaHHs iHPOpMaIlii areHTOM
PO HABKOJUIIIHE CEpPeIOBUIIC HEOOXiIHO,
o0 115 rpajaris IMHAMIYHO 3MIHIOBANach y
3aJIe)KHOCTI BiA BiacTadHli g0 00’€KTa, IO
CHoCTepiraeTbcsi areHtoM. llpu upomy, sk
3ayBaxeHo B [1], 3a moCTaHOBKOIO 3a/1a4 J10-
CJII/PKeHb HABKOJIMIIHIM CEPEJIOBHILEM IS
areHTa € OyZiBil OpTOroHaIbHOI KOH}Irypa-
uii B 2D mpoekii 3 MOBUIBHOK KiJIBKICTIO
CTiH Ta oTBOpiB. Bimomo, mo ans takux Oy-
NiBEINb BJIACTHUBA NIEBHA MOJYJIbHICTh TeOMe-
TPUYHUX PO3MIpIB iX CKJIAJOBUX (SIK CTIH,
Tak 1 oTBOpiB). Jlns BUpimIeHHs 3a7adi Ju-
HaMI4HOi 3MIHM areHTOM rpajailii Kyra mnpo-
MEHS JOIITbHO BBECTHU MOHSITTS MOAYNS (e
pPO3MipHU CTIH Ta OTBOPIB OyAYyTh KpPaTHUMH
Horo 3HA4YeHHIO), KUl Oyne BUKOPUCTOBY-
BAaTUCh JJIs PO3OUTTSI MPOCTOPY, L0 BIAIO-
BiJlac HABKOJHUIIHHOMY CEpPEIOBHUIIY areHra,
OyZe BiAMOBiZaTH 3HAYEHHIO MOJAYMs (oue-
BUJHO, IO IEH IMAXiJ HMOJIOHHHI 3a CBOEIO
171e€0 CYTHOCTI MiJAXOAY KIITKOBOI JEKOM-
no3utii). OTke, Ha puc. 2 TOKa3aHO, IO
areHTy HeoOXiTHO BU3HAUUTH T'PaJIaIliio KyTa

o ~

Da sx arctar‘% 8, ne H — po3Mip cTopoHH
(!‘ -

KIITHHKY (3HAQYEHHS MOAyJs), X — MakCH-
MaJjlbHe 3HaueHHs no ocl X BifcTaHl 10 Ha#-
OJIFKYOro 00’€KTa, BUIUMOIO 3 TOYKH TOTO-
YHOTO pO3TAlllyBaHHS areHTa (B 3arajJbHOMY
BUIMAJIKy — II€¢ MaKCHMMajbHE 3HAYCHHS pi3-
Hull Mk KoopauHataMu X (abo Y) Touku
MepETUHY MPOMEHS 3 TaKUM 00’ €KTOM Ta KO-
OpJIMHATaMU PO3TAIllyBaHHS areHTa).
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Puc. 2. [Ipuknaa BU3HAYEHHS 3HaYEHHS Tpa-
Jarfii KyTa orjsiIy areHra

3. MeToa no0y10BY areHTOM
MHOKHMHH TOYOK, 1[0 HAJIEKAThH
BHIMMHUM areHTy 0TOYyI4YuM
00’€KTaM HAaBKOJHMIIHLOIO
cepeoBHINA

Meron TIpyHTY€TbCS Ha TOMY, IIO
areHT nocai008HO HAIpaBise IPOMEHI IPOTH
9YacoOBOi CTPUIKH, KOXKHOTO a3y 3MiHIOIOUYH
KyT Ha oOuucmioBaHe 3HadeHHs Da, ta Bu-
3Ha4ar4M (3a JOMOMOTO0 BHpasiB (3)) Koop-
OUHATH TOYOK MEPEeTHHY IMPOMEHIB 3 Hal-
OMMKYMMH BUAUMHUMH 00’ e€kTamu. SIk Haci-
JIOK, y areHTa (opMyeThCsS MHOXXHMHA KOOP-
JIMHAT TaKUX TOYOK, IO € YHMOPSAKOBAHOIO
(sx 1 y Bumanky oOpoOku rpady orusany), i
TOMY JO3BOJISIE CTBEpPIPKYBATH, IO MOJANIb-
M TIOCHIOBHUI aHami3 TaKuX TOYOK JI0-
3BOJIUTH 3T€HEPYBaTH CEMAHTUYHY Mally Ha-
BKOJIMIIIHBOTO cepenoBuina. Ha puc. 3 mo-
Ka3zaHo Tmporec (GOpMYyBaHHS areHTOM MHO-
KHHU TOYOK, II0 HaJIe)KaTh BUIUMHUM areHTy
00’€KTaM HaBKOJIMIIHBOI'O CEpPEIOBMILA, BU-
KOHYBaHMM 3aco0amMM MyJIbTHareHTHOI CHcC-
temu (MAC) CAT'A, npusHaueHoi A1 Moje-
JIOBaHHS TOBEMIHKM areHTiB (y TOMY 4YHCIi
oOy/I0BU CEMAHTUYHOI Malu) y HEBIIOMOMY
HaBKOJMIIIHBOMY cepeqoBHII. SK BUAHO 3
IBOTO PUCYHKY, Tpajallis KyTa OrJIsiy areHra
€ 3MIHHOIO.

4. Mertox y3araJibHeHHsl ar€HTOM
MHOKHHH TOYOK 3 00y 10BOI0
(parmMeHTIB CEMAaHTHYHOI MaIH
HCBiI[OMOFO HaBKOJUIIHbBOI'O
cepeIoBHIIA

Sk 3a3Ha4eHO y BCTYII, MiJ «CeMaH-
TUYHOIO Maroo0» HaBKOJIUIIHBOTO Cepeao-
BHIIIa po3yMi€eThes [2] Mama, sika 10JaTKOBO
70 POCTOpoBOi iH(popMalii Mpo HABKOIU-
ITHE CEPEJIOBHINE TAKOXK MICTUTh CEMAaHTH-
YHi BJIACTHBOCTI, 31CTaBJIEHI CYTHOCTSM Bi-
JIOMUX KJIaciB, pO3TalllOBAaHWM Ha Mmari. by-
JI€eMO BBa)XaTW Oa30BUMHU CYTHOCTSIMH, IIO
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Puc. 3. IIpouec popMyBaHHS areHTOM MHOKHHU TOYOK

po3TamioBaHl Ha Mami Ta HEOOXiJH1 and
po3mi3HaBaHHs OB CKJIAIHUX CYTHOCTEH,
CTIHM Ta OTBOPH, SIKI HaJeXaTb MPHUMIIIECH-
HSIM, IO pO3Mi3HarThCsA. ToOTO Ha modaT-
KOBOMY eTari nporuecy no0yn10BU ceMaHTH-
9HOT Mam¥ areHTy HeoOXiaHO chopMyBaTH
¢dbparMeHTH Ii€i Manu y BUIJIAAlI CTIH Ta
OTBOPIB, a Jalli, NUISXOM y3araJdbHCHHS Ii€i
iH(dopmarii, oTpuMaTH OiNbII 3arajibHy ce-
MaHTHYHY iH(}oOpMaIit0o Tpo HAaBKOJIWIIHE
cepeaoBUIIe (TUIU MPUMIIIEHb TOIIIO).

Ha pganomy erami OymeMo BBaXkaTw,
0 TpOIeC CTBOPEHHS CEMaHTHYHOI Mamu
SM, areHTtoM a Moxke OyTH HOAaHMH y BHU-

TSI KOPTExKY (4):
SM, = P,R>. (4)

Tyr P — MHOXHHa TOYOK, MOOY0-
BaHa areHtom (muB. m. 3 crarri); R —

IpaBWJIa MEPETBOPEHHSI areHTOM MHOXHHU
P y dparmenTun cemaHTHYHOI Mamu (CTIHH
Ta OTBOPH).

[TpaBuma R MOXyTh OyTH CTPYKTY-
pOBaHi Ha TPU I'PYyNHU: IpaBUJIa PO3Mi3HABAH-
HSl «TOPU3OHTAIBHUX» CTiH (y sKuX 30ira-
€TbCSI KOOpAMHATa Y B JIEKapTOBiil cucTeMi
KOOpJMHAT); TpaBUjia PO3IMi3HABAHHS «BEp-
TUKAJIBHUX» CTiH (y SKUX, BiAMOBiAHO, 30i-
raeTbcsi KoopauHata X); mpaBuUiia po3Mi3Ha-
BaHHA Ta OOpPOOKMU CUTYyallil 3MiHU TUIY CTi-
HU («TOPU3OHTAIBHOI» ab0 «BEPTHKAJb-
HOI»), 110 «CIIOCTEPIraeThCs» areHTom, ado
reomeTpii cTiHu (111 MpaBuja BiAMOBIIAIOTH
CUTYAIliIM pPO3Mi3HAaBAaHHS PI3HOTO POIY KY-
TiB IPUMIIICHB ).

@parment JicTuHry (opmanizarii
IIPaBUI PO3MI3HABAHHSA «TOPU30HTAIBHUX)»
CTIH 3a JIOIIOMOIOI0 NpPEAMKaTiB MOBH MpO-
rpamyBaHHs Prolog mokasano Ha puc. 4.
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f wall(pnt(X1,Y1),pnt(X2,Y2),S,S1):

% ftojfrvdlf Ptsj o oW  H o pnt( f ts iRzt y 1 ozl s HRZO st 7 wLCBh @ & s fyw

% ¢ ¢ dstOdir! s Sidh Isiplstz dpds;” dzd , M 5 SbitdnlsfO dz dpdsdzlzdts iy IS Gsdzde sz.60;" L dzO° Is
Y1=Y2,, prov_SG(pnt(X1,Y1),pnt(X2,Y2),S,S1).

prov_SG(pnt(X1,Y),pnt(X2,Y),S,S1):

%Y jteh d2 € dztpriov §@r@df' CIOSs'O o df OHES, Ctsdzd o' HBEZO O Isiidge’ ) &3 «
S=""1, S1="gam",w(N), N1=N+1,

%Y jtojodL dzOyy dedzy dzsBj ez Mls® dzd, Nhts tBtetsBds * Is! fw
retract(n_w(_),envir_a$sert(n_w(N1),envir_w),
f_w3(N1,Y,X1,X2).

prov_SG(pnt(X1,Y),pnt(X2,Y),S,S1):

% Hitzcdd?2 CpusSCofOM d&Oe df OHES, SCStdd Msod fls' dd dzj L &
S="gor",!, S1=5w4(Y,X1,X2).

prov_SG(PNT1,PNT2,S,""):

% Istejls' 2 Spiats S® tz@ jizh d & Ols ® d §OO Hste Sy W QL sz cilzCe 'frHseOmaz  fyls o )( L g
f w5(S,PNT1,PNT2),!.

f W3(N,Y,X1,%2):
X2>X1,!, X11 = Xdtep/2.0, X21 = X2 + stepfedlepi L dzO 4 j dzdg® Bis H Iz dze
% LBJ tejyJ dedzworlfme EH deGS@IsysEs MisOdzz Mis' dzd, NMts tsBtetsB dzt ‘' Is!
asser (wor k_w( N, " BtedL s5dzlsOdz' dzgO@ Mls' dzO" , pnt ( X11,YVY),
f w3(N,Y,X1,X2):
X11 = X1 + step/2.0, X21 =skp/2.0,
assert(work_w(N," 1ttedLtdzlsOd d&zO Mmls' d&zO ", pnt ( X1

f wa(Y,X1,X2):
abs(XIX2) =step% Mils' dzO' W ‘tefizm s@eB 2L Blso stelz)
f wa4l(Y,X1,X2).
fwa(Y, X1,X2): % E d&j3yOr fls' dzd odwedzj dets Blseo ' o
X2>X1,!, X11 = X1 + step/2.0, work_w(N,S,pnt(X0,Y), ),
% oddzzyj dedzy L 11y ftejHdCOE work_w twsBtysdt MlsOdlkz Mmils' dg
retact(work_w(_,_,_, ),envir_w),!, assert(wall_r(N,S,pnt(X0,Y),pnt(X11,Y)),envir_r),
X21 = X2step/2.0, n_p(NP), NP1 = NP +1,
retract(n_p(_),envir_w),!, assert(n_p(NP1),envir_w),
% HBSHOo Odzdzy e HJECOIE 411 pr_r we sfdfMe L' L ZOdsets ©
assert(pr_r(NPLf(L1,Y),pnt(X21,Y)),enviX20),= X21 + step, N1 = N+1,
retract(n_w(_),envir_w),!,
assert(n_w(N1),envir_w),
assert(work_w(N1,S,pnt(X21,Y),pnt(X22,Y)),envir_w).

Puc. 4. ®parment mictuHry 3 hopmaizaiiii po3ni3HaBaHHS ar€HTOM «TOPH30HTATBHUX) CTIH
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Ha puc. 5 mokaszano mpukmaj posmi-
3HaBaHHS NPHUMIIICHHS areHToM 3 (opmy-
BaHHSAM HHUM (ParMeHTIB CEMAHTUYHOI MamH
(3 OKpeMOT TOUKH PO3TallyBaHHS arcHTa).

Ha puc. 6 mokazano ¢parment BJ]
OINMCY HAaBKOJIMIIHBOTO CepeoBuINa, chop-
moBanoro B cepenosuiri MAC CAI'A Bpyu-
HY IUIIXOM MOOYIOBH MPUMIILEHB 3 OKPEMUX
CEeMaHTHYHO HE IHTEpIpPETOBAHUX JIiHIHN (BiJ-
noBizae puc. 3). Ha puc. 7 nokazano b/ onu-
Cy LBOTO X HAaBKOJIMIIHBOTO CEPEIOBHILA 5K
(dbparMeHTiB CEMaHTHYHOI Mamu, cPOpMOBa-
Hoi areHToM y cepenoBunlii MAC CATlA

(BimmoBijae cTiHAM YOPHOTO KOJIBOPY Ha
puc. 5).

Crig miaKpecIuTH, 0 Ha BIMIHY BiJl
B/l criH, sika MOKe CTBOpPIOBATUCH 3 (pparme-
HTIB JIiHIN 1 HE BIAMOBIAATH 32 3MiCTOM (hak-
THYHIA CTPYKTypi okpemoi crtiam, BbJl dpar-
MEHTYy CEMaHTHUYHOI Mamu, SIK BUIUIMBAE 3
puc. 7, MICTUTH IIJIICHE TTOJAAHHS CTIH K Ce-
MaHTUYHO 3aBEpIIICHE.

B mporeci pyxy areHt mocTiiiHO yTO-
YHIOE 1 J00YyJAOBYy€ CEMaHTHUHY Mary
(puc. 8, 3;1iBa HAIPaBo).

-

- [o]x]|

Puc. 5. IIponec moOynoBu pparMeHTiB cCeMaHTUYHOI Manu

wall(1,pnt(8360,5080),pnt(8360,520

wall(2,pnt(8360,5200),pnt(8160,520  wal | _r (1, " J&O® d pmdzl Bd'6 RO 5
wall(4.pnt(8160,5400).pnt(8160.552 )
wall(5,pnt(8160,5520),pnt(8640,552 ~ Wal I _r (2, " |dOE d pmdzls Bdz'4 @20 Sfe
wall(6,pnt(8640,5520),pnt(8640,548  wa | | _r ( 3, "dtQi"ts lpdnSt & d8! 6B |, fifish -
wall(7,pnt(8640,5440jg840,5280)) .

wall(8,pnt(8640.5240) pnt(8640,520 ~Wal I _r (4, "4diOw d pwdzlt BE'0RO SfE
wall(11,pnt(8640,5200),pnt(8400,52  wal | _r ( 5, " JdO d wpmdzl§ BB'6 RO 5ft
wall(12,pnt(8400,5200),pnt(8400.50 ‘
wall(13,pnt(8400,5080),pnt(8360,50 ~ Wal I _ 1 (16, "dkQ & lpdnt Ads! 18 , pls2
C6EE6EE6666666666 wall r(7," [daodipmdl BRS®RO 5f
wall(27,pnt(8160,5280),pnt(8120,52

wall(28,pnt(8120,5280). pnt(EA20)) wal |l _r (8, "dQ"t §eSacxsni@A60,591))

wall(29,pnt(8120,5240),pnt(816§),52

Puc. 6. ®parment B/| cTin Puc. 7. B/l pparmMeHTy ceMaHTH4HOI Manu
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52 BiaoGpane i wamomunvoro cepeposnua |- [0 = Binospase i waskonuunsoro cepe gonu

Puc. 8. IIponec 100y10BH CEMaHTUYHOT MaIli areHTOM Y TPOLIEC HOTro pyxy

[Iporiec CTBOpEHHSI areHTOM CEMaHTH-
YHOI Maly aHaJIi30BaHOTO MPUMIIIICHHSI 3aBe-
PIIYETHCS TOJ, KOJIM areHT BXKE HE MOXKE JI0-
JaTy HOBOI iH(popMarii 10 Manu. 3ayBaKUMO,
110 TPOMEHI Ha puc. 3, 5 Ta 8 Moka3aHo yMo-
BHO, JIMIIC JUIS UTFOCTparlii 0cOOJMBOCTEM
MpOoIeCy PO3Mi3HABAHHS HABKOJIMIIHBOTO Ce-
penoBHIIIA.

5. MeToau po3ni3HAaBaHHA KYTiB
NPUMIllleHb B HABKOJIMIIHbOMY
cepeaoBHILi

Sk 3a3Ha4eHo B [1], KyTu nmpuUMilIeHb
MO’KHa YMOBHO PO3MOJUIMTH HA JIBa BUJH:
BHYTpILIHI (BIAMOBIJAIOTh TaK 3BaHUM «TJYy-
XUM» KyTaM y IPUMILIEHH], TOJIOBHOIO O3Ha-
KOIO SIKHX € Te, 1[I0 BOHH YHEMOXJIUBIIIOIOTh
MOJNaJbIINK PyX areHTa B iX HANpsMKYy) Ta
30BHIIIHI (TOJIOBHOIO O3HAKOIO SIKUX € T€, 10
KOXXHHI 3 HUX € KyTOM JIESKOT0 OTBOPY, 4e-
pe3 AKHil areHT MoXe MepelTH B iHIIe MpHU-
MilleHHs1 200 B 1HIIY YaCTHHY JAHOTO TPH-
MilleHHs). BianmoBigHO 10 1bOro po3poliie-
HO METOJM DPO3IMi3HABaHHS IMX JBOX BHJIIB
KYTiB.

Jlnst 3pydHOCTI BUKIIQJICHHS LUX Me-
TOAIB PO3TJISHEMO TPUKIAN TPUMIIICHHS
Ha puc. 9, B IKOMY areHT pO3TalIOBaHUH Yy
JEeSKIN TOYIll A 1 «CITOCTEPIrae» HaBKOJIHIITHE
Cepe/IoBHILE, HAIIPABJISIIOYM B HHOTO MIPOMEHI
3 IEBHUM 3MiHHAM KPOKOM.

Metoau TpyHTYIOTbCS Ha HACTYIHUX
MpaBUJIaX MPUHHSTTS PIICHb areHTOM:
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1. AreHT po3mi3Hae KyT NPUMIIIEHHS
K 6HYmMPIWHIN, SIKIIO BUKOHYETHCS HACTYII-
Ha mnepesipka (puc. 9): AE > AE;, AE >
> AE, (111 CIIiBBiTHOIICHHS TAKOX CIPAaBEIIIH-
Bl JUId BCIX 1HIIMX BHYTpimHiX KyTiB O, L, H).

2. AreHT po3mi3Ha€ KyTH NPHUMIIIECH-
HS SK 306HiWHI, SKIIO BUKOHYETHCS OJHA 3
HACTYITHHX MepeBipok (puc. 9):

2.1. 3a ymos nosnoi euoumocmi Kyma
(manpuknan, kyra B), konu dsa 6iopisku npu
ix 36e0eHHi Oalomb 3a2albHYy KOOPOUHAMY
(mampuknaa, BB: ta B2B natote koopaunaty
B) Ta BukoHyeTbcsa HacTynHa nepeBipka: AB
< AB31, AB < AB (11i CITiBBITHOIIICHHS TaKOX
crpaseymmBi A kytiB D, F, G, J, M, N, P).

2.2. 3a ymoe uacmko8oi euoumocmi
Kyma, Koau 08a 8i0pi3Ku npu ix 36e0eHHi He
0arms 3a2a1bHOi KOOPOUHamu, MOKJIMBI JIBa
BapilaHTH:

2.2.1. Konu TOYKHM MEPETUHIB Haje-
KaTh TPSAMUM, IO NEepneHOUKYIsApHI OJTHA
onHi# (Hanpuxian, Toukn C; ta C, mpu Bu-
3HaueHH1 oTBopy C — puc. 9), TO BAKOHYETh-
cs mepesipka: AC >AC,;, AC<AC, (ui
CMIBBIAHOIIEHHS TaKOXX CIPABEATIUBI U Ky-
ta K Ta xytiB S, T nHa puc. 10). 3ayBaxkumo,
akmo € Tineku aBi Toukn (C,C;) 1 Tperiit
IPOMiHb HE JaB TOYKHM mnepernHy, To AC,
MpUiiMaeThCsl SIK HECKIHYEHHICTb, 1 IS mepe-
BipKa TaK0X BUKOHYETHCH.
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Puc. 10. ®parmeHT cxeMu po3mi3HaBaHHS KYTiB areHTOM, PO3TallIOBaHUM y TOUILll A

2.2.2. Komu TOYKHM TEpPETUHIB Haje-
XKaTh TPSIMHUM, IO napaieibHi OIHA OIHIN
(manpuxkmaa, Touku R1 ta Ro mpu Bu3HaueHH1
otBOopy R — puc. 10), ToO BUKOHY€ThCS TIepeBi-
pka AR<AR;, AR<AR,.

BucHoBkn

Peanizariis Ta BUKOpHCTaHHS 3aIpo-
nonoBanux meronis B MAC CAT'A noka3zaio
JOCUTh BHCOKY iX €(eKTUBHICTb sl BHUpI-
IIeHHs] 3a7adl pO3Mi3HAaBaHHS areHTOM He-
BIJJOMOT0 HaBKOJIMIIHBOTO cepenoBuina. He-
3BaKAIOUM Ha IIe, TPOIeypa PO3Ii3HABaHHS

Ma€ TEBHI HEJOJIKH, YCYHEHHs KUX IOTpe-
Oye MPOBEACHHS JOJATKOBUX JTOCIIIKEHb.
3o0kpema, BUXOISUH 3 1i€T MPOIeaypH,
areHT CHPOMOKHUHM PO3MI3HATU CTIHY, SIKIIO
Ma€e MOXJIMBICTH IpOaHali3yBaTH xoua O
JIBI TIOCNIITOBHO pO3TAIlIOBaHi TOYKH, IO
il Hanexxath. BogHowac B peanmbHHMX oOcCTa-
BUHAaX y HBOTO TaKOi MOXIJIHUBOCTI MOXe
He Oytu. Hampuknan, na puc. 11 mokazano
Bunagku (pparMeHTH Mamu, OoOBEIeHI Koja-
MH), KOJH areHT, BUKOPHUCTOBYIOYH 3aIlpo-
MIOHOBaHY IPOLEAYPY pO3Mi3HaBaHHS,
HIKOJIM HE 3MOXE 3aBEpPIIUTH (POpPMyBaHHS
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CEMAHTUYHOI Mald TaKOro MPUMIIICHHS,
OCKITTbKH (71e O BIH HE 3HAXOJWBCS) B HHOTO
3aBKau OyJe He BHUCTa4aTH HEoOXinHOT iH(DO-
pMarii Ui 3aBepUICHHS TPOIECy pPO3Ii3Ha-
BaHHSI.

Kpim Toro, mpomec po3smi3HaBaHHS
OTBOpPIB y MPUMIIIEHHSX, IO 3aCHOBYETHCS
Ha METOJax pO3IMi3HABAaHHS KYTiB MpPHMI-
IICHHS, TEX MOXE JIaBaTh moxuoku. Hanpu-
kian (puc. 12), areHT, KOPUCTYIOUHCH Ipa-

BUJIAMH TIPUAHATTS PIlICHb, BUKJIAICHUMHU B
. 5 CTaTTi, HE 3MOXXE€ KOPEKTHO BHU3HAYUTH
KyT Q, OCKUIBKM I CHUTYyallis (KOJU TOYKU
MEPEeTHHIB HAJEXKaTh MPSIMHM, IO NepneH-
Ouxynsipui ONHA OJHIN) Bimmosimae m. 2.2.1
npaBuiI, 3a SkuM Mae o0ytu AQ > AQq, AQ <
< AQ2, BogHouac sik 3a paktom: AQ < AQq,
AQ < AQ..

OTxe, 3aIpONOHOBaHI METOAM IMOTpE-
OYIOTh BIMIOBITHUX YIOCKOHAJICHD.

Puc. 12. ®parmenT cxeMu po3Mi3HaBaHHs KyTa areHTOM, PO3TAIllOBaHUM Yy TOYIll A
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