BeeneHune Llenbto HacTosAwen paboTel aBnseTcsa pa3paboTka METOANKN MOCTPOEHUS
n3onapaMeTpu4eckoro TPEXMEPHOro KOHe4YHoro anemMeHTa (K3) cnsiowHonm cpeabl,
npucnocobneHHoro ans pacyeTta o06osioveKk cpeaHen ToAWNHbI NPpYU 0A4HOC/IONHON
annpokcumaumm no TonwmHe. ObbIYHO B NOA0BHLIX 371eMeHTax y3/bl pacrnosiaratoTcs
Ha CpeaVUHHOW NMOBEPXHOCTU N B Ka4ecTBe cTerneHen cBoboabl KpomMe npoekumnmn
BEKTOpPa NnepeMeLlleHnn NCrosb3yoT U Yrbl NOBOPOTa HOPMaJsibHOr0 BOJIOKHA.
HekoTopbin 0630p Taknx K3 npueaeH B [1-3]. O6bIYHO 3TN 3/1EMEHTHI
OEMOHCTPUPYIOT XOPOLLUYK TOYHOCTb N AOCTAaTOYHO 3(P(PeKTUBHbI B pacyeTax
o6on04ek Manonm n cpeaHen TONWNHbI, 0QHAaKO NX NCMOJIb30BaHME BeCbMa
3aTPYLAHUTENBHO NPU MOAENMPOBAHUK COMpsXXeHUn 06onoYeK C MaCcCUBHbIMU TeslaMu,
TaK Kak HeobxogmMmo BbipakaTb Y3J/10Bble MepeMeLlleHns TpeXMEPHbIX 3/1EMEHTOB
yepes yribl NoBopoTa 06os04e4HbIX K3. B 3TOM ciiy4ae NnpuxognTcsa UCMosib30BaTb
crneynasnbHble npouenypbl (BBegeHne cneunanbHbiX MHOXUTeNen JlarpaHxa,
MCnosib30BaHMe MeToda WwTpada 1 NocTpoeHne cemencTBa cneumnanbHbIX
nepexofHblX KOHEYHbIX 3JIEMEHTOB) OJ19 CThIKOBKMN TPEXMEPHbIX KOHEYHbIX 3JIEMEHTOB
N 371eMeHTOB 000/104€eK B €ANHYI0 pacYeTHYI0 MOoLesb WU CTPOUTb CreLlmnasbHble
TpexMepHbIe KOHEYHbIe 3/1IEMEHTbI CMJIOLWHON Cpeabl, BKJYatoLWme B KavyecTBe
cTeneHen ceobonbl ewie n yriabl NOBopoTa. Mo3ToMy Noay4Ynam pacrnpocTpaHeHmne
creuvanbHble 371eMeHTbl 060104eK, KOTOPbLIE UMEKOT B Ka4eCTBE Y3J10BbIX CTEMNEHEN
cBoboabl NepemMeLlleHNs Y310B, PACMOSIOXKEHHbIX Ha JINLEBbIX MOBEPXHOCTSX.
MpuMepbl NoA0bHLIX K3 1 nx ncnonb3oBaHuns onmcaHbl B paboTtax [3-6]. B
npenilaraeMoM KOHEe4YHOM 3J1IeMeHTe BBOAATCA n3onapaMeTpHYeCcKme annpokcumMaumm
reoMeTpum N HeEU3BECTHbIE KOMIMOHEHTbI NepeMeLLeHN. Y3/10Bble TOYKN
pacrosiaratoTcsa B BepLUMHAX 3/1eMEHTa, B JIOKaJIbHbIX KOOpAMHATaX
npeacTtasnsowero cobonm kyb. Mo ToNWMHE NCNONb3YEeTCA IMHENHas
annpokKcMMauuns, 4To 3KBMBAJIEHTHO BBEAEHUNIO KWNHEMATUYECKON rMnoTesbl 0
NIMHENHOM pacnpenesieHnn nepemMeLteHnin No ToWwmnHe ¢ y4eToM obxaTmsa 060n104KuN.
Bapuauunsa noteHunanbHonm sHeprun aedopmauynm (pabota BHYTPEHHUX HAMPSXKEHUN
Ha BO3MOXXHbIX gedopMaLnaX) BbIHNCIAETCA YACSIEHHO MO KBagpaTypHoOM popmyne
aycca-JlexxaHapa (4Ba y3/1a No KaXX4oMy KoOoOpAMHAaTHOMY HanpasaeHuto). B Kaxaom
KBagpaTypHOM y3sie BBOAUTCSH CTaTU4Yeckas rmnotesa, obbl4HO ncnosibyemas oas
obonoyek cpenHen TONWNHBLI, 06 OTCYTCTBUUN BANSHNA NONEPEYHOro Hanps>XeHns Ha
MeMbpaHHble, n3rnbHble n aedopmaumm nonepeyvyHoro casura. PakTmyeckn 3agada
rnonepe4vyHoro ob)xaTmsa oToensaeTcsa OT KJlaCCUYeCcKon 3ada4vm Teopum obonoyek ¢
y4yeToM nonepeyvyHoro casura. NaBHbIA NCTOYHUK OLWINOOK, BO3SHUKAOLWMNX MPKn
ncnosab3oBaHUM NoaobHbIX K3 (ocobeHHO Ona narpaH>XeBow annpokCcMMaumnm
rnepemMeLlleHnn n reomeTpun B nnaHe K3), KOTopble AeatoT NX NMPakTUYeCcKun
HEeNpPUroAHbIMU, - MOSABIEHNE «NIOXKHbIX>» AedopMaLmni nonepeyHoro casura. ons
yCTpaHeHUs 3TOro HegocTaTKa npeanosiaraeTcsa NCNOJIb30BaHNE MeToha ABOVNHOMN
annpokKCcMMaumnm rno To4ykam CynepcxoammocTin. 1. TpexMmepHbIn n3onapaMmeTpmuyHeckuni
aneMeHT 060/104KKN cpeaHen ToNWwmuHblI B rnobanbHOM foekapToBOW cncteme



KoopAuHaT npegsaraembln K3 npeacrasnseT cobon NCKPUBNEHHbLIN
napasanenenunepn, y KOTOPoro BEPXHASA N HUKHASA MOBEPXHOCTU CyLLECTBEHHO
NCKPUB/EHDLI, @ YeTbipe BOKOBbIE FrPaHN ABAAKTCA TMHENYATbIMU MOBEPXHOCTAMMU
(puc. 1). Ona 3agaHnsa PyHKUUN PopMbl TaKOro 3J1IeMeHTa BBOAUTCSA SIOKasibHas
CucTeMa KoopauHaT (B KOTOpoW NpeacTaBsieHHbIN 06beMHbIN dneMeHT byaeT
NPAMOJZIMHENHbIM KyboM € rpaHamMu ). B obLwem cnyyae CBA3b MexX Ay KoopAuHaTaMu v
nmeet Bnga (1) Puc. 1 XapakTepHon 0CO6EHHOCTbIO 3TOro 3/IeMeHTa ABNSeTCH
NMHENHas annpoKCcuMauns rno TonwmnHe 060104kn. PyHKUKUN HOPMbI B MiaHe
KOHEeYHOro 3sieMeHTa, NpuBeLeHHOro Ha puc. 1, onpefenstoT CTaHOAPTHYIO
KBagpaTUYHYIO annpoKCuMaunto narpaH>xesa Tuna. M3onapameTtpuyeckas
KOHLLenuma npegnonaraeT onpeaesieHne BeKTopa rnepemMeLLteHuin B Buae,
aHaJIOrM4YHOM NpencTaB/IEHNIO FreoMeTpun, T.e. B BUae , 0Tkyaa BUAHO, YTO UCKOMbIE
PYHKUMN CYyTb 3HAYEHUS LEKAPTOBbLIX MPOEKLUNN TOYEK, JIeXXallnX Ha TNLEBbIX
NOBEPXHOCTAX 0060104KN. MaTpuLa XXeCTKOCTU CTPoUTCA creayrowmm obpasom.
NepBOHa4YanbHO onpepenseTca MmaTpuua 9kobn npeobpasoBaHUsa KoopaUHAT .
KOMMOHEHTbI 3TON MaTpuLbl BbIYUCAAIOTCA NPSAMbIM AnddepeHLnpoBaHNEM
Bblpa)keHuns (1), npu 3ToOM BUAHO, 4TO OHW ByAyT 3aBUCETb OT KOOPOUHAT TEeKYLLEN
TOYKN , T.€. UX MOXKHO BbIYUCAATb TOJIbKO MOTOY€YHO. [pnBEAEHHbLIN BEKTOP
nedopmaynin (2) CTponTCs C NOMOLLLbI 0ObIYHBIX COOTHOLLUEHUN TEOPUN YNPYroCTr
rae NpousBoHblIe MO BbIYNCAAKTCSA Ha OCHOBE MaTpuubl Akobu cneayrowmm obpasom
MpennonaraeTcs cNpaBea/INBOCTb 3aKoHa NyKa, T.e. NpuUBeAEeHHbIN BEKTOP
HanNps>XeHUn cBsi3aH C (2) NpyY NOMOLLMN IMHENHbLIX COOTHOLWLIEHWW , rOe — MaTpuua
YAPYrux NOCTOAHHbLIX MaTepunana. CocTaBAAeTCA Bblpa>KeHne 4719 NoTeHUMaIbHON
3Heprumn gegopmaumnm . (3) AHaNNTNYECKU BbIYUCINTL BCe BCTpedatowmecs B (3)
WHTerpasbl MPaKTUYECKU HEBO3MOXXHO, MO3TOMY 0BbIYHO UCMOJIb3YETCHA YUCSIEHHOoe
MHTerpmpoBaHme. Tak Kak B 0611aCT N3MEHEHNA NapaMeTpPOB 3/IEMEHT npeacTaBiseT
cobonm Ky0, a noAablHTEerpasbHble PYHKLUN — NOJIMHOMBI, TO Hanbonee TO4YHbIE
3Ha4YeHNsa OalT KBagpaTypHble hopMybl [aycca-JlexxaHapa no Kaxkgom m3
KoopAuHaT . [pn 3TOM cnefyeT y4eCTb, 4TO 3/1eMeHT obbeMa B 3TUX KoopAuHaTax
TOXe BblpaXkaeTcsa Yyepes3 maTpuuy Akobu [J] B Buae . B pesynbTaTe hakTu4eckun
Bbl4MCNAeTCca cymma (4) roe — MHOeKCbl CYMMUPOBAHNSA MO KBaApaTYPHbIM TOYKaM
COOTBETCTBEHHO B HarnpaB/IEHNN OCEN ; — KOOPAMHATblI KBagpaTypPHbIX TOYEK; —
BeCOoBble MHOXUTeNW. Nopafok KBaapaTypHOW hopmybl onpenenseTca NCXonsa us
HeobX0AMMOCTM TOYHOr 0O BbIYUCEHMSA M1ABHbIX YJ1€HOB B Bblpa>keHUn sHeprun. Ong
KBagpaTUYHOM annpoKCMMaLun B NjiaHe KOHEeYHOro 3sieMeHTa 3TOT NopsLoK paBeH —
. OcobeHHOCTbIO NpenCcTaBAEHHON FPYNMbl 3JIEMEHTOB ABASAETCA TOT PAKT, 4TO
NCMNoJib30BaHME KNlaCCUYeCKUX TpeXMepPHbIX COOTHOLLEHNIN yNpyrocTu (3akoH Nyka)
NMPUBOOUT K HEBEPHbIM pPeLUeHUsAM Npu OTJNYHOM OT HyNs KoadduumneHTe MNMyaccoHa.
Tak Kak yaenbHas noTeHumasbHasa saHeprmnsa ABaseTcsa MHBapuaHTHOW BEIMYUHOW NO
OTHOLLUEHMIO K CUCTeMe KOOpAUHAT, TO, eC/in BBECTU LeKapToBY CUCTEMY KOOpAMHAT,
OpPUEHTUPOBAHHYIO OTHOCUTEJIbHO HOPMav, MOXHO y4eCTb rmnoTesy 0 MaJloCcTu



Hanps>XeHun ob>XXaTus, XapakTepHyto 414 Teopun obosiovek € yyeTom gecdopmaummn
rnonepe4vyHoro caBura. B cOOTBETCTBUN C 3TUM B KaXKL0ON KBaAPaTYyPHON TOYKe
BBOAMTCHA MeCTHasa AeKapToBa CUCTeMa KOOpAUHAT C opTaMu , OpUEHTUPOBaHHAs
Takum obpasom, 4ToObl OPT coBNafas c HopManblo. Jna onpeneneHHocTn bynem ee
BblOMpaTb B BMAE Pa3noXXmm BeKTOpbl Mo opTaM . NMonydmm rae Torga MoOXKHO
MOJIYYNTb SABHbIE BblPa>KeHUSA NPON3BOAHbIX MO MECTHbIM KoopAnHaTaM , rae B aTux
0CsAX MOoTeHuManbHasa aHeprmua gedopmMaumnm MoxXXeT bbiTb NpeacTaBsieHa B Buge , roe
(5) B npakTnyeckomn peanansaumnm Ncnosb3yTcsa MoagnuumnpoBaHHble usnyeckme
COOTHOLLEHMS, B KOTOPbIX HAanps>XeHna ob)xaTusa 3aBUCAT TONIbKO OT gedopMaLmn B
BMAE YyNpOLLEeHHOro 3akoHa lNyka: , Hanps>XeHnsa CBsA3aHbl C COOTBETCTBYIOLLMMN
nedopMaynaMm COOTHOLLEHUAMMN, CNpaBenIMBbIMIN A8 NJOCKO-HANPSAXXEHHOIr o
COCTOSAAHUSA, T.€. @ B 3aBUCUMOCTSAX HaNpsS>XeHUn nonepevyHoro casura ot
COOTBETCTBYWOLWMNX AedopMaumnin BBOANTCA KO3 PuuneHT PansioHa , Y4UTbIBAOLLUNA
pasnmymne Mexay peasibHbIM pacnpenesieHneM 3TUX Harnps>XeHUn No KBagpaTU4HoMy
3aKOHY N pacnpegeneHneMm, cnefyowmm N3 COOTHOWEHNI YNPYroCTU U IMHENHbIX
annpokKcuMaLunim nepeMeLleHnin No ToswmHe (MOCTOAHHbIE 3Ha4YeHus). 30eCb BBeEHbI
OCU , KOTOPble OPUEHTUPOBAHbI OTHOCUTESILHO HOPMaJn TakuM obpa3oMm, 4TO
HanpasJieHa BOOJIb HEe, a onpedesnifAioT KacaTesIbHYI0 NIOCKOCTb K SKBUONCTAaHTHOW
MOBEPXHOCTU. BBOOATCA OHM CaMOCTOATESIbHO B KaXK40MN KBagpaTYPHOM TO4YKe no
cXxeMme, onmcaHHom paHee. Takum ob6pa3oM, COOTHOLWIEHNSA YNPYroCTU MPUHUMAIOTCS B
Buge, (6) roe . (7) 3gecb , — Moayib nonepe4yHoro obxaTmsa, — MoAyJib NOMepeyHoro
casura, — Ko guumeHT dPannoHa. NMepexon K geopMaymnsam U HaNPSXKEHNSAM B OCAX
OCYyLLEeCTBASAETCHA C MOMOLLbIO HanMpaBsAWNUX KOCUHYCOB OPTOB , onpeaensaiumx
NloKasbHble ocn . Ecnm BBECTU MaTpuuy , rge, , , ToO MaTpuua yrnpyrmx noCTOAHHbIX
OyoeT nMeTb BUA U B KaXKO0W KBaApaTypPHON TOYKE BbIHMCNAETCH CaMOCTOATENbHO. 2.
TpexMepHbIn n3onapamMeTpmnyeckmnm anieMeHT 0607104KK CcpegHen TONLWMHbBI C ABOVNHOW
annpokcumaumen geopMaumnm no To4kam cynepcxogmmocTtum Ansa ynobcrtea
nocTpoeHns nogobHoro K3 BBOANTCA TPOMHaA HyMepaLns Y3708 B COOTBETCTBUN C
puc. 1. Pagnyc-eeKTop annpokCcuMupyeTcsa B Buae bukeaapaTnMYHOro nosnHoMa rno
KoopAWHaTaM U JIMHEMHOro — B NonepeyHoM HanpassaeHum (No ToWmnHe), T.e. rge , n
3aal0TCA COOTHOLWEHNAMN BeKTop nepemMelleHnin onpenensaeTcs B BUae 41o
obecneymBaeT IMHENHOE U3MEHEHME NepeMeLlleHnin No TonawmHe obonovku. Beoaatcs
KOBapuaHTHbIE KOMMOHEHTbI gedopMauuni: (8) Ecnv BBeCTM B pacCMOTPEHUE TEH30pbI
nedopmaumin n, To OHU CBA3aHbl Mexxay cobon cnegytowmm obpasom . (9) Mpwu
Bbl4MCNEeHNN gedopMauuin (8) yepes nepemelleHns NCnosibyeTcsa MeTo ABOVHOWN
annpokcMmauunn. B cOOTBETCTBUN C 3TOW METOOUKON fedopMaL s BbIHUCNSETCSA B
TOYKax , N N0 3TUM 3HAYEHUAM CTPOUTCA KBaZpaTMYHada annpokcumMauma BAo b
KoopAuHaTbl U INHENHbIE BAOb U . [lehopMaumns BbIYUCAAETCA B TOYKaAX , U ANA Hee
onpenensTCcsa JIMHENHbIe NOJIMHOMBI MO N , U KBaZpaTU4iHble — Mo . ledhopMaums
06>)KaTuna BbIMNCAAETCA B TOYKAX , YTO AaeT KBaApaTUYHbIe annpoKCUMaumm no v, u
MOCTOSAHHOE 3Ha4YeHune Nno ToswmnHe. lebopMaumsa BbIHNCAAETCA B TOYKAX U



onpenenseTcs B BuAe JIMHENHbIX annpoKCMMaLnin no BCEM KoopanHaTaM.
HedopMmauyna nonepeyHoro caBura BblHUCNSAETCA B TOYKaAX , N0 KOTOPbLIM CTPOUTCH
KBaZpaTuUyHasa annpokcuMaums no , IMHenHass — no 1 noctossHHaa — no . Casurosas
hedopmMaL s BbIHUCNAETCA NPU , U 3TO AaeT KBaLPaATUYHbIA MOJIMHOM MO , JINHENHbIN
MO U NOCTOSIHHbIA BOOJIb . Pe3ynbTaTOM Takux MocTpoeHun 6yayT COOTHOWEHUS rae
onpenenseTcs COOTHOWEHUAMM @ . — COOTHOLWEeHNnaMn [lanee 3Tn annpokcMMayum
noAcCTaB/IATCA B BblpakeHue (9), no3sonstoLlee Bbl4NCINTb gegopmauyun (5),
KOTOpble, B CBOIO o4epenb, BXOAAT B 3aKOH N'yka (6) ¢ MaTpuuen ynpyrumx
XapakTepuctuk (7). NoTeHumnanbHaa sHeprua geopmaumnm BblHUCNAETCA NyTEM
YNCJ/IEHHOr 0 NHTErpupoBaHMs No BCEM TpeM KoopanHaTaM , B BUae, aHasiorm4Hom (4),
HO B MECTHbIX KoopAnHaTax , T.e. B KayecTBe KBagpaTyp UCNOb3YyOTCSA popMy bl
Maycca-JlexxaHapa nopsaka CoOOTBETCTBEHHO Mo KoopAuHaTaM . MNoaobHble noaxonbl K
MOCTPOEHUNID KOHEYHO-3/IEMEHTHON MeTOANKM pacdeTa 060/104eK cpeaHen TOWNHbI
Tak>Xe pa3BumBatoTcsa B paboTax [6-17]. 3. TecToBble 3aaa4n B HacTosALweM pasgene
paccMaTpUBalOTCA NPUMepPbl YNCTIEHHOW peasin3aunn peeHnsa IMHENHbIX 3a8ad.
PaccMoTpeHbl ABe TeCTOoBble 3a4a4u, NPUBOONTCH CPpaBHEHMNE C N3BECTHbIMU
pe3synbTaTaMu. 3.1. Chepumnyeckmnnm Kynos. PaccMmaTpuBaeTcsa cBOOOAHLIN chepnyeckmni
Kynon nof encTBUeM CUCTEMbl CaMOypaBHOBELLUEHHbIX CUJ (puc. 2). DTa 3ajava
paccMaTpuBaeTCHA B KavyecTBe TecToBon B paboTax [16], roe oHa pewaeTcsa ¢
rnoMoLLlbio 9-y3710B0ro K9 € COKpalleHHbIM MHTErpnpoBaHMeEM 1 crneumaibHOW
npouenypow NoBbILLIEHUSA paHra MaTpULLbl XXeCTKOCTN 3ilemeHTa w1 [1]. NapameTpsbl
NPUHUMANUCh cnegywwmMmn: Puc. 2 N3 coobpakeHuin cmMMeTpum paccMmaTpuBaeTCcs
4acTb, pa3buTas Ha Tpu K3. To4yHoe pelwleHne gnsa npormba nog cmnamm gaHo B [16] n
paBHO . B Tabnnue 1 npmuBeneHbl 3HavyeHUsa norpewwHocTn (10) gna K3, mnoCcTpOeHHOro
rno NpuBeneHHON paHee MeTOAMKE B CPaBHEHUW C pe3ysibTaTaMu, nosyyeHHbiMu B [1,
16]. Tabnmua 1 Prog 1 Prog 2 [1]1[16] 8.9% 0.31% -0.4% 7.9% «Prog 1»
cooTBeTCcTBYeT K3, TexXHMKa NOCTPOEeHNA KOTOPOro npueeneHa B pasgene 1
HacTosawen paboTbl, «Prog 2» - 3TOMY Xe 3/IeMeHTY C ABOWHOW annpoKcumMaumen
nedopmaunn (pasgen 2 ctaton). 3.2. OkaTbl uMnnHOp. PaccmaTpuBaeTcs
nedopMmpoBaHMe 3aMKHYTON KPYFrOBOW LNAMHAPNYECKON 060/104KM co cBOBOOHBLIMM
TopuamMm nNoa OencTBMeM CaMOypaBHOBELLEHHON CUCTEMbI BYX COCPenOTOYEHHbIX
cun (puc. 3). OcobeHHOCTbIO 3TONW 3a4a4n aBnsgeTca 6M30CTb HaANPSXKEHHOI O
COCTOSHMSA YNCTOMY N3rmnby, 4TO, Kak yKa3blBasioCb Bbille, NpencrasnseT
onpeneneHHble TPYyAHOCTU Npu ncnosb3osaHnm MK3. Hanbonee obLumpHbie
YMCNEHHbIE AaHHbIE HaKoMJeHbl Aaa 060104KK CO CrieayWMMM NapaMeTpaMu:
AHanuTu4eckoe pellieHue, nosly4eHHoe B NPenrnosIoKEHNN HEPACTAXKNMOCTH
o6onoykn B [7], naeT 3HavyeHme npornba nop CUAON: , TOrga Kak KOHEYHo-
3/IEMEHTHOE pelLleHne faeT HEeCKOIbKO bonbluee 3HavyeHne [17] . B Tabnunue 2
npencraBaeHbl 3Ha4YeHUs norpewHocTn (10) npu BblYMCeHU nporuba noa CUIon Ha
pa3fIMyHbIX ceTKax ansa 1/8 4acTtm 060/104KK C HANOXKEHNEM YC/IOBUN CUMMETPUMN Ha
Tpex rpaHax ons pasinydHblX TUNoB K3: «8-RI» — 8-y310BON 3/1€MEeHT C COKpaLLleHHbIM



NHTEerpupoBaHmem no pabore [17]; «9-DA» — 9-y3/710BOWN 3/71€EMEHT C ABONHON
annpokcnmaumnen gedopmaunin, nogodbHom onncaHHom paHee [17]; a Takxe K3 un3
paboT [1, 15]. OTMeTuM, 4TO 9-y3/10BON 3/1EMEHT C COKPALLEHHbIM NMHTErPUPOBaAHNEM
B OTOW 3aja4e NPMBOAUT K CUHIYJIAPHON MaTpuLe XXeCTKOCTU N He JaeT HUKAKOro
pe3synbTaTa [16]. Puc. 3 Tabnnua 2 cetka 2X2 5X5 10X10 Prog 1 -52.3% -22.7% -8.6%
Prog 2 -10.1 % -2.87 % -0.6% [15] - -27 % -0.8% [1] -1.7 % - - 8-RI [17] -15 % - - 9-DA
[17]-7.3 % - - 3aknto4eHne BblincanTenbHbIN S3KCNEePUMEHT nokasaJ, 4To
MOCTPOeHHbIN K3 6e3 aBonHOM annpokcMMaunn gegopMaumn (pasgen 1 ctatbn) gaet
npuemnemble pe3sysibTaTbl TOJIBKO MPU pacyeTe naacTuH. MNpu NoBbILLEHUN KPUBU3HbI
paccyMTbiBaeMon o61acTm TOYHOCTb pac4eToB Ha4YMHaAET Pe3Ko CHMXaTbcA. K3 ¢
OBOMHON annpokcuMaumen gecdopmaumnn (pasgen 2 ctaTbh) 4OCTAaTOYHO P PEKTUBEH
Ons nnactuH u obonoYvek cpegHen TONLWMNHbI, HE «3aKJIMHUBAET» C YMEeHbLUEeHUEM
TOJILWMHBI, @ TaKXe He NPUBOOUT K CUHTYJIAPHON MaTpuLe XXeCTKOCTU B 3aja4ax co
cnabo cBA3aHHON rpaHnLEen.



