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YEK 539.3 Ipymma T 51
PEKOMEHIALIVH

PacyeTH M MCOHTAHMA Ha IOPOYHOCTEH

MeTonm MHTeIPAJBLHENX YpaBHeHN ¥ NpPOIpeMMH pacdYeTa Ha
OBM ILTOCKEX ¥ NPOCTPAHCTBEHHWX 3JIEMEHTOB KOHCT pyKipmh

PeromeHnanmn
P 50-54-43-88

OKCTY 4103

Hacrosupme pexoMeHnaimu pPaclpOCTPARAWTCA HA pACYET Tpex-
MEeDHHX ¥ IIMOCKUX COCTABHNX OOBEKTOB, IONBEePREHHHX CTATHYeCKHUM
HAIpDy3KaM IIpY CMEUAHHHYX T'PaHAYHHX YCJOBHUSAX M pas3JM4YHHX BapHaH=-
TAx CONpSAXeHUS ONHOPOIXHNX 2JIEMEHTOB,

B pexoMeHBAIMAX TIPABOMNTCA YUCHEHHO-AHANUTUYECKUR MeTOxR
morerimaia | I1-9 | A pemenma mineflunx n mexumefHHX 3818Y Me-
XSHUKY ThepIHX NefopMHpYyeMHX TeRX, NDPUHIANVAALHO OTANYAOLAXCH
OT APYI'X YHVBEepPCAABHHX YUCHACHHHX METONOB (KOHEUYHHX 2JeMeHTOR,
CATOK, BAPMALMOHHO-DA3HOCTHHYX), CHUCTEMHHE CPEJCTBA DPeaa3alvn
KOTODHX TIONYHWIN HawooMblee DACHPOCTpaHeHue,

Yovmsa M lepeMemeHma 1o IPpoU3BOJABHOMY MHORECTRY TOUeK

OOSACTY CIpeneNAPTCH HA OCHOBE IMCKPETHOI'0 aHANMN3A CHCTEM

Py HKIMOHBILHNX ypapHenm#t, CcPOpMHPOBAHHNX OTHOCHTENBHO HeM3—
BECTHNX nepememeHnunit n peaxymii ka IpaHMie, W NOCJENLyLUNX He-
38BUCHMEX PHUYUCACHUN KARIOI0 OTIOeJJBHOIQ KOMIIOHEHTa BO BHYT—
peHHEnx Tourax, JloaToMy UpHM pearussidy MeTON& NOTeHMaNa JIUC-—
KpeTHU3aUMNY TIOHBEPTanTCA TOJRKO TPAHMIA OCGNACTH B YHCJO Olpe--
Iensoumx HeR3BeCcTHHX, IOJYUYSHHHY B peaydrrare pelieHns anupox--
cinmpyiomel cuoTaMil anredpangecrrx yparienul, coxpamaerecs o



CpaBHEHMI0 C CETOYHHMM MeTolaMK, COTcwla NopuleHUe 3POEKTUBHOC
TH BCETO BHYMCJHMTEJNBHOIO IIpoliecca, » YaCTHOCTH, COKpateHHne
ofreMa ¥ TPYIOEMKOCTH MONTOTOBKM MCxoinHOR mudo pmalim,

[IpeanaraeMuil MeTOI OPUEHTHUPOBAH HA ABTOMATH3UDOBaHHOE
NpOEKTHPOBAHME OTREETCTBEHHNX peaJhHuHX O0LEeKTOR TeXHMKW, B oc-
HOBR €I0 JIEXNUT UCCJASNOBA&HUE HAIIPAXSHHO-Iedo MAPOBAHHHX COCTO-
Al KOHCTPYKIMM B pas/MuHuX YCJOBUAX MX 3KCILyaTalMy U N3I0-
TOBJIGHIA C YYETOM CJOKHOCTH KOHQUTIYpAalu#d, OTPAHUYEHHOCTH UMK
0eCKOHEUHOCTH O0AACTN, BAPRUPOBAHUA CMENAHHHX TPAHNYHHX YCRO-
Bl COCTaBHHX 3/MIEMEHTOB, CHJOBHX W TeMnepaTypHHX HAI'DY30K,
JNHENHOCTH N HeJMHeNHoCTH nedo pMUPOBAHUA, NONHOTH HPOCTPAHCT-
BBHHOTO NpPENCT8BACHNA TeJa, BBENEHUA DASAUYHHX YRPOWADILX IN-
noTe3 ILJNA KCCHeNoOBaHUA OcofeHHOCTeR meeclenyeMore COCTOHHNA H
T .1,

UMcaeHHO-aHAMUTHYECKIE MeTol [OT8HIIUAND pPeaJIN30BAH B A=
xerax NpUKIAIHEX nporpamdm "Toremman-<" n "lloTemiMan-3" ¥
pazpuTe IMI "loremman-I", cnassoro » JocynmapcreeHunit ¥ Pec-
nySuvkanckul fommn anropurmos u mporpamm [ 7] .

[IOMHHNKY GporpaMM xpaHATCH B Kuescxkom opnena Tpymonoro
KpacHOro 3HAMEHH MH®EeHEepPRO-CTPOUTCARHOM MHCTUTYTe,

Pexovennanuu npeinasHavenn paa crnewmaaucros HW, Kb n
3apONCKUX nadoparopuit, 3aHMMADUMXCA pacYeTaMM HA HPOYHOCTH
A3neJ Uil MAaIMHOCT pOeHNA,

I. IPMIIHTHE OBO3HAYEHWA ¥ COKPAUIEHMA

E - womyns ynpyrocru, fla;

M - monyme cpeura, lla;

D -~ xosddmument Iyaccona;

HIC - nanpsmeHHO-IeHo pMUPOBAHHOS COCTOAHKE;
Il -~ nakeT NPUKAAAHEX IPOT'PAMM;

K’ - elmMHABA CepuUA;

IM — SAEKTPOHHO=BHYMCANTEABRAR MBIVHA

O - onepauyoHias CucTeMa ;

MI - marsgrHu# quck (ToM OpAMOTO HOCTYIA);

MJ - MaTNMTHAA NEeHMTa:
B3Y ~ pueumpne aanommpanume ycrpr#crsa;
ATLY - andaryrio-undporoe nevyaTawnee yCrpoRcTeo;



uJ‘J(/z*M/Kﬁ- nepememeHrA TOuxM A B HanpaRaeEmA ocH A J'
npx meflecTeEy B Touke K enmavuno#t cocpemoTowexnoft
OWIH B HANpDEBJEHMA OCH A &
L r.% {w)(K,¥) = KOMIOHEHTH TeH30pa HAOPAXeHM# B TOYKe A
r B uanpapaenmt oceft A opm nefictemm B Towxe K
emmuanguot cocpenoroyennolt cmm BHONE ockm AL ¢ .

2. TTOCTABOBKA 3ALAWM
2.1, TIpOOTPBACTROHHNE 38AYM TEODUH YOPYIOCTH

<.1l.1. Hocnenyerca HanpsxeHHO-HePOPMHDOBAHHOE COCTOSHUE
00%6KTa, KOTODHA 3aHMMAeT ofiactk § c ocasbnemuam So 0
pmeeT rpammyy ! (prc.2.I).



X s
///h 2.l LOOMBTDHUYBCKHAO XapAKTEDHCTHKE
NIPOCTPABCTBIHHOI'O 00BeKTa

1A onHCaHEA TOOMOTDRH HCIOAB3yeTCA 0O0UAad HeKapTOBA CHECTaMA
xoopmeHaT X, X, T, , B ofumeM cliyuae pACCMATDEBASTCA COCTABHOM
00B8KT C KYCOUYHO-NOCTOAHHHMH XAPAaKTOPHCTHKAMHE, lefopMuEpysMoe Ta-
JIO HaXOoIm¥MTCcA Noh ne#cTBEaM CTATHYOCKHM YDABHOBOUWIOHHON CHCTOMH
BHOWHAX CHJ ¥ pearuuft csaAze#l., 00odimeHHHSe HAT'DY3KR MOIYT DpslCTaB~
JATHCA TIONI6M MACCOBHX BHYTPOHHMX CHJI, KOTODHS B KaxioH# TouKe 34--
NaHH TIPDOSKIEAME BOKTODOB «, HA KOODHIMHATHHE ocm ¢ X, X, X,
H CHCTOMOff NOBODXHOCTHHX HarPy30K /A, TpPHJIOXSHHHX Ha rpaHuue /
[1OBEDXHOCTHHE YCHIHA /A ONPSNeJIADTCH CBOMME NDOSKUMAME /7 Kax
B CHCTOMS [1I£f , T4k 1 B MECTHOR CHCTOME OPTOI'CHAJABLHHX KOODAH-
HAT [ T, f , CBA3AHHOR C NPOE3BOJNBHOR TOUKCH A{,-e . HKOMIIOHOHTH
HaNnpAXe HEO-I18POPMEPOBAHHOI'0 COCTOAHHA B TOoYke A € S OyleM
CUETATh OTHECOHHHME K ODTOI'OHaJbHOX CHCTeMe KOOpmEHAT [«,f ¢
LGHTPOM B TOuKe A .

<.l.2. 1lpH pOUSHEE CTATHUYSCHKEX 33144 COCTOAHM® T8J& XapaKTe-
pH3yeTCA NOJSAMA NepemeweHnft <4/ , uMewuEx npoexumm <&/, Ha
BHOPAHHHe CMCTOMH KOoOpIMHAT. OTHOCETeJbHHe mefopmammu &, , onm-
CHBESNTCA NPOHUIBOMHHME IO KOOpAMHaTaM or &/, [15]

(C’:"/' ) 0"5(06}.!' " U_,-,g); /(;/‘z 7 2, 3/ - (2.1)

[IpimevaHEe. 346Ch 7 JaJes MHIPKCH, BCTPAYANIMACA B JIOBOH
H npasofft yacTAX JopMyn, OyIeM CUATATH CBOGOIUHHMHM ¥ CYMMMPDOBAHEA
110 HUM HE8 NpPOU3A0JMNTH,

<.1.3, Hanpsrennse 6;;: ¥ nejopmarmu E:y* CRA3AHH MEXIY CO-
Goff 3aK0BOM I'yka

G = o,Re 2wl (2.2)

w

roe £ - MOIYAbL yNpyroctTs, ) - xo3limumenr liyaccomna,
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A=Eq/tr+)r2))) ~ wospiunuent Jame, /£/=ajfﬂﬂ})f MOJLY b
cHBATA, E’=c§}£ ~ OTHOCHT®JbHAA 00BOMHaA IeJopMalIud,

(d,:=1,624)(8;; =0, {#S/ ~ CUMBOA KpoHexepa.
2.1.,4. CripaBeiEBH ypPABHOHHA pPABHOBOCHA
6\‘-5}"';“{' f X“ - 0. (2.3)
«.l.0., I'pavpysne ycﬂoanﬁ MOI'VT 380aBarThCi B HAIDAKSHEHX
’:") - 60 Z./' J; (2.4)

P8 £, . HanpaBliAWIOMe KOCHHYCH HODMANK K II0B8DXHOCTH -

2.1.6. CucroMy maddepeRIMANbEEX cooTHomeRn# (2.1)-(2.4)
3ABA PHADT YCJIOBEA HBDa3DHBHOCTH Iedopmarmil

N - | 5
Bu V&, *2(ArM)€; = - (X +X,,). (2.8)

P,
V =44 - oneparop Jlaniaca.

<.1.7. PeuisHee 3anavyw JuHefHOR TOOpME YNDPYIOCTH ONHCHBAST--
CA GACTOMOHl Tpex ypaBHeHH{l 2JUMOTHYGCKOIO THNE B NEPEMeloHHAX

A V‘?Z/‘; */’2 Wﬁ’?d' ?LXE =0: (2.6)

2.1.8, Ounosnavyiod onpensionme PyHximfi, BXONANMX B ypaB-
HoHua (2.1)-(2.6), npm 3anaHioffi cUCTEMO BHOMHAX HATPYSOK X, H
f}  3aBHCHET OT TOYHOCTH YIOBJSTBODSHMS I'DaHEYHHX ycuioBE# Ha / .
YaCTh I'PAHRYHOW NOBEDXHOCTH /& MOXBT HAXONETHCHA NOX HoficTBHOM
Takofl CHCTeMH HATDY3OK, NIPY KOTOpPOR B HPOM3BOJBHOK TOYUKS Ne/,
napamMelieKRA (/. OOPSIRJAANTCA 3ANAHHOR KuHemaTHdeckRo# PyHKIMEe i
/. (n) (neppasi kpassaf 3anava [9] )

U, (V)= Fv) (2.7)

B 9TOM C/yuae I'DAWNHYHHMH HOE3BOCTHHMH HABAADTCA KOMIIOHONTH
BOKTODA NOBODXHOCTHNX ycwimg 77 ., Ha apyro#f vacra rpawmm /A
WARACTHY CTATAYOCKME YCJHIOBHA

a2 TouxH NE /5 cROGONHH B CBOHX NEDPOMSHLOHEAX éd—ﬂ?? (BTOpAA
ki HIRAA 241893}, MOXBT TAKXa 38NABBTLCA COUATAHMS KAHOMATHYACKMX
¥ CTATRYACKEX [DARAYHHX yeaosui
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Uy (W) =5, (K), B) =L N), Nelyp, ks1=3, (2.9)

HOH3BOCTHHME ABJAADTCA HEXOOUPONSJEHHHe KOMIOHAHTH BOKTOpa Heps-—
memeHE® ;%) ® yemnut A () (rpersa KpaeBag 3anmava).

icrioJb3yoM olie IBA THIIA TDARMYHHX yciaopgit., Tar, ecam Mexty
BOKTODAME I'DAHBYHHX YCHIEN ¥ IopeMeiueHH# ¥MeeTcA HaKOTOpas JyHK-
IAOHANBEAA CBA3L BRIA

RV) =t u; W)/, (2.10)

TO 38J1a4a HAXOXISHEA HAN3BOCTHHX KOMIOHAHNTOB QOpMA&NBLHQ paspema-

eTCA ONpemeNeRmeM A (/) wnm U (¥) e/ . Yactuul exyuafl Taxoro

THIIA I'DAHHYHHX YJCJAOBE} - CBA3L MOXNY KOHTAKTHHME YCHJARAMM /~ W

[IoPOMOIHBHEAMH (/ H& NIOBOPXHOCTH TeJIA, ONMHMPANUOIOCA HA YNPYIrose

NapaMeTPEYECKO® OCHOBAHMS, paldoTB KOTOPOI'0 ONHCHBAGTCRK IHNOTe30#
BuEkaepa (I10]

/?[A/)__._.__é‘ fj;. {A/jr (2.11)

r'ne X} -~ KOSQJMIMONT NOCTeNH® YHUDYTOI0 OCHOBARNA (CRAJIADHAA BA--
JHIRHE ),

Eme OIMH BADHAHT I'DAHEYHHX YCJOBH} BOSHHRAST HA YYACTKS
KOHTAKTA IBYX YODYIEX TeJl, XOTA B BTOM C/YyURe I'DAHEYHHO YCJIOBRA
INA HAXEOro TeJA HOoE3BOCTHH, MOTyT OHTBE CPOPMYJHPOBAHH JyHK-~
UMM CBA3K BTHAX SJOMOHTOB (Hepa3DHBHOCTE, NPOCKANESHBEAHES, TDOHAN
®I¥ IDYrEe KoMOmMauuyu), Ha yuacTKe® CONUDAXSHUS IBYX TN BHISJIAOT-
CA 6 HO3ABHCHMHX KOMIIOHOHTOB BOKTOPOR YCRIHE u nepemeuenuft. Tor-
I& OCTAJLHHE 6 KOMIIOHOHTOB M3BOCTHH HJH BHPAXADNTCH 4Y8DS3 HABABH-
CHAMHE HOM3BOCTHHE ¥ Kpaepad 3afava TAKXe ONHO3HAYHO pa3pemuma,

Hanpumep, B CaydYas HeDPa3PHBHOCTH yCHAHR m nepememenuit Ha
I'PaHRle KOHTAKT& AMeVTCHA 6 COOTHOWSHHR BRIA

P ) =R, ") =T H),  (2,12)

B (2.12) munmexcamE I B 2 OTMOUORH KOMIIOHOHTH I'DAHRYHHX yC-
JOBHHR, OTHOCATUNACA COOTBATCTBEHHO K NODPBOMY B KO BTOPOMY ToJaM,

BO MHOTHX CJAYuadX I'DAHAUNHO YCJOBHA VAOCHQ 3413BaTh, 3aMa--
uag 4 m R kovmonentamm &Y w A, opRenTaImmA KOTOPHX
ONP2.ASAARATCA ODTOI'OHANBHHMY HATPARNOHNAME PHAmMHOW HopMaaR 7/, K
oceil /), , /13, OGHWHO CRA3HBASMNX C IVIADHHMH KDUBAIHAMN NOR2[--
xHocTa /.
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2.2, lnockue 3afaud TSODUM YOPYTOCTH

2oL, PACCMOTPSHHHE COOTHOWOHEA KIACCHYSCKOHR TeOpHE ynpy-
FOCTH YIOBJASTBODANTCA IPH HCCHASIOBAHMME MACCMBHHX T6J, HMODINX
NPOTAXGHHOCTR OJHOT'O NOPAIK4A BO BC8X TPOX HanpasloRHAX, [IpH
3HAYBTSALHOM YMSHBIIOHMHM ONHOI'O M3 XapaKTeDHHX pP&a3MepOB 10 CpaB-—
HOHHED C OCTAJBHHMY CTAHOBATCA BO3IMOXHHM I18DOXOM K CISLMAILHO
[I0CTDOSHHHEM YNIDOWSHHHM DACHYSTHHM MOLSJAM. B 4acTHOCTH, SCIE BRYT-
pu obnacT® S BCe IJIOMANKE ONHOT'O HANpaBJeHEA (HAIDEMeD, Nep~
NOHIMKYAAPHHS® K OCH X; ) SBAADTCA 38BOIOMO TVIABHHMEM, NPOCTpaH-
CTBOHHAA 3a]a¥a BHDORLAeTCA B miaockyn (15] .

2.2.2. IIpE BHBOI® OCHOBHHX COOTHOWAHHZ nyockoff 3anavs npen-
nonarastcs, uroe 6, ,=6,.=0, a Eys RAK paBHAdTCA Hyao (nnocKos
HAaOpAXOHHOS COCTOAHMWS ), WIM BHDaxaeTCHd depes &, B S,z {(mioc-
xan gajopMaumda), Paspamannas CECTeMA IBYX ypaBHoHu@t (¢,/=12 )
ocrasTcA noxoOnolt (2.6), Tle BMBCTO A  BaNECHBARTCHA Ao (A, =N
~ IUIA IocKoR Hedopmalmu, A,=2TuUR +24) % £V 7-PY ™ - 1aa naocko-
I'O HALDAXAHHOI'O COCTOSHEA):

Wiy * (M) E + K =0, (2,13)
I'DaRRYHNE YCHAOBHEA TAKERS [DOACTABIAANTCH HG3ABUCHMO OT L ,

3. METOL PHIIEHVH 3AJAYM

3.I. Teopema 0 B3AHMHOCTH padorT. HHrerpaibkue
o npeacTapnonnsa CoOMEIEAHA

3.1.1. MoT0A DooHEA I'DAHKYHHX 38KaY OCHOBAN NHa IDHMOHOHKN
IPUHIMIA B3AAMHOCTH OCOOWOHHHX padoT IBYX O0B8KTOB, MOXIY MHO-
XSCTBEMA TOYOK KOTODHX MOXHO YCTEHOBUTE ONHOSHAYHOS COOTERTCTBHG.
Hanpmee HHO-10POPMEDOBAHHOS COCTOSHES ORHOIO TeJXa -~ ODBOKTA MCCHAe-
ROBAHUA HAIOBEM OCHOBHHNM, & ApYroro - BenomMorarenbHwM. [Ipef-
nojaaraerca, 4To o0a Tejsa BHNOJHOHW WS HBOTPONHOIO MATODHAJA
C ORMHAKOBHMY (PUIHKO-MOXAHHUECKMMU XADAKTEpUCTHKAMU., OHM reo-
MOTDHMOCKM TOXIBCTDOHHW APYT RPYTY ¥ pasJHuapTCA JMED HAIPYES-
HUOM M 3SaKpenNeHueM.

' 3,1.,2. [Ipw nocTpoeHER pazpeUADIEX HHTSI'DANBHHX COOTHOUONER
YRCAOHHO-SHANRTHUSCKOTO MOTOLE TOTSKIKANA 1I8A8CO0CPA3HC OI'pANE-
YATh CHCTOMY BHEMNHUX BOSISNCTBHR BO BCNOMOTATOJBHOM COCTOSHHR
CONPAROTOYSHHNME QMUHAUHEMN HATDY3IKAME, HO HAKNAMHBAS KAKRX-JIRGO
OTDAHNISHEN HAa HATDYXAHRO T8JI8 B OCHOBHOM COCTOSHRH, llom ne#ct-
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BUoM oXuHNUHOHA cuwik O * B Touke A€ S ma rpaumue /  BeHO-
MOTRTOJBHOT'O TOJ8& BO3HHKAOT CHCTOMA DOAKTMBHHX YCHIml ~ “ W
nepemewesu#t &/ “7(¥) , opEeMTEDOBAMNEX B MOCTHO# CHCTSMS KOODIM-
var [»n,f ® rouex A€/ .

B oToM clyuyas ypaBHeHu#S (3.9) UDHHEM&ST BUA

5%, (k) = [ X, uldS + [ 4P P RN
r
(3.1)
(7)), ®),, (2)e ..
| £UIG T RN (j=4,4,3).

CoorTHoweRue (3,I) -~ MHTOrpanrpHoe NPEACTABRIGKES NepoMomeNNH
NPOM3BOJBHOR TOUKE A [0 HANDARJIGHEN of; , sHpaXeHHOMY QyuK-
LHOHANBHO YOpPe3 [OpOMOLBHUA r”‘}'/Aﬂ ¥ yCHAMA P’””(M} Ha
rpannne. /.

3.1.3. Paccmarpi#pad (3,1) xak dyaxumouan nepememsHER OCHOB-
HOT'O COCTOAHEA KM NPDUMOHAA K HoMy IxJpepoRUEanbNHEe OnepaTopH Ue-
Popmarmh (2,1) mnw 3axkod T'yxa (2,2), noayvasM NOJHYD CHCTOMY Hu--
TOrPDAJNLRHX TpeNCTABISHAE KOMIIOHAHTOR BOKTODOR lS8DOMIUSHER W TON--
30po8s medopmainuit ¥ HanpAaxeHuf,  AAA  PHPDANSHHA CHCTOMH

’
WHTOI'DAJbHHX NDENCTAB/AOHEY BBSIOM CHMBOA SC.,” , YKA3HBAN-
WHR HA NPOMIBOJIBHHR Xapaxrsp uHTBIPASLHOTO npancwaaneanﬂ..naﬁ
JMHSHOTO HAIDAXOHHO-18 JODMHPOBAKHOTO COCTOAHEA  JLig MO=

X3T pacCMaTPEBATLCH Kak nuplapeHumantrufl onepatop (2.1) wim
(2.2), neficTaynumii Ha JYHKUMOHANH TepeMOUeHMA ® HunpAxeME# BCno-
MOTATSJBAOTO COCTOAHRA, JTO HKBEBSISHTHO NOACTBHED BO BCIOMOI&~

TAIBHOM C??TO&HHH OTIBYHOI'O OT eMUHMTIHON CHJH MCTOYHEKA, BlavM-
w
HOT'O . P BUBHBALUAI'O HA T'paHun® -/  COOTBOTCTBYDIMA

MY 118 DPeMOUEHHA .52’;;"" & M0k N/ R DOGKTHBHHO YCHAUA
@R p ¥ g y)
TaxpM ofipasoM, 00600uPHHAR cHOTeMa MHTerpaabHHX Npef-
crapneHut Cyner uMETb BHN

o (n) = Bt IS (3.2)

ﬂl‘f *;: Ir‘f . "flr (’ﬂ‘r’ 1 o -
AN A 7 T A 7 A A 7L
- ‘s

O6uuno B (3.2) Xpaesue YCJOBAA ONPOABAANT JHENE (OJOBAHY

KOMIOHOHTOR ycHIu# ¥ nepemsiuasult ¥a rpasEne ' OCHNEHOI'O COC-
TOARBA, HOPYras NOJOBHHA KOMIOHSHTOR HNoJxHA OHTH HaljiemAR B 1'pO-

Hecee pausHEA I'pAHWIHON 3ANaYR,
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3.2. YunpopcalbHhe BCOOMOI'aTAJbHHO COCTOAHHEA

3,2.1. lig nocTpoeHna oluero YMCASHHO-ZHANATHYECKOI'0 MOTONLA

BO BCNOMOTATOABHOM COCTOSHEE DACCMATPUBASTCA 00JacTh O , BH-
8/0KEAA B3 O08CKOHOTHOTO H3OTPONHOTO NPOCTPAHCTBA Soo, ¢ PH3H-
KO-MOXAHWU9CKHAME XaDAKTeDHCTHKOME, COOTBETCTBYNMEME 3ANAHHHM
IJIA TeJia « B OCHODHOM COCTOSERF. DBCKOHAUHASA cpelf Se. Ha-
rpyxosa cocpenoroyensolt cmioh & “*(%) ., nox mesicremem xoropoit
Ha Tparmue © € See 06pasyeTcs CHCTOMA DPOAKTHBHHX ycwum# (N

n nepememenmfit ¢/, ‘(#) . OCpasoBaHHO® TakuM 0Gpa3oOM BCHO--
MOT'ATAJIBHO® COCTOSAHHG OyleM HASHBATH YHEBEDPCANbLHHM. JICTOUHEKOM
NOJYYOHRA YHEBODCSJALHHX BCIOMOTaTQJBHHX COCTOAHHHA FBIADTCA H3-
BOCTHEHO cHCTeMH (yHIAMSHTAIBHHX pomoHEil, onpejeidpuEX HOBOISHES
G8CKOHOUHHX HJE 4YaCTHYHO G8CKOHOYHHX Cpej nol IelcTamEeM cocpemo-
TOYGHHHX HAr'DY3O0K.

SeRele JHHBEDPCAILHO8 BCIOMOT'ATRJBR08 COCTOAHME A odmero
clyyas HCCJASNOBASHEA NDOCTDAHCTBOHHOI'O TeJa O  CTDOMTCA H& OC-
HOBO DoMeoHEA 3anagd KeJbDEHA [9.15] :

U‘?i{’(#ﬁ[&ﬁ// = [ ‘f6.ﬂ'ﬂ (‘f-p) r]“[(:}'ll IJ)E‘J *njn“‘r—ﬂ .(3.3)
B coornomenmax (3.1)=(3.3) /%= af v} s/ ~ paccrofgHue
MOXNY TOUKOR A€S H Touwkofl ANV€/ ; ¢ =I,2,3 -~ HHIBKG OCHE
cHcTeMr xoopumHar /o;f B Touke A , NO HaNDABAGHED KOTOPOf
neflcTEyeT 6AEHEUHNAA COCDSXOTOYeHHAsm cmaa & Y (K)=1,; / =1,2,3-
- HHIBKC OCH CHCTOMH KOODIHHAT, OTHOCHTSJBHO ROTODO# ONpeIeaAeT-

CHA IlIlepeMeligFHHAe,

J.2.,3. Bcam CHCTeMH KOODOHHAT { a(,«] K { A;f TPOE3BOJHHO OpPHOH-—
THPOBAEWH B LPOCTDARCTBO,TO NEpOMemMEHAR Toukr A&/ B cucreme (2, f
OT SIMHEUNHX CWI, NPERJSINBaGMHX B A 10 sanpamiesmn (< f
OIPeZeJASTCA BHDAROHNGM

Ul RN =y i (RN (3.4)

B (3.4) (:¢ ~ mMaTpEUA HaNpaBRAADUEX KOCHHYCOB, KOTOpad CBASHBAOT
cacrem (o} m (]2

G(g =C££/a‘t . (315)

3.2.4. 1 OoNpPeNSNOHAA KOMNOHGHTOR TOH30DPOB HAIPAXKSHHY BO
I
BCIIOMOT'ATOJRHOM COCTOAMUI NpE AsfcTBNX SNMHEIHOR CHJH d ’//()G Sow
HAOOXOIMMO K KOMIIOHOHTSM MATDHMIM nepemsiionmi Xeawnsura (3.3) npm-



Il
MBHNTE cooTHOmeHus (2.,2), Toria

a‘(-c)quﬂj# (XJ /V) = Q,( v m}qu “) % /A.; /w’

GO (RH) LT g LN Gy 4 By = (g 4

O He )™ * Say el /.

Ecnn B Toukax A€/ MecTHAN CHCTOMA KOOPNMHAT OPHSHTHDOBA-
HA TaxmM of0pas3oM, 49TO OCh 7, COBNAIABT ¢ BHAWHA® HODMANLDL,
T0 SJOMEOHTH MATDHIH ROKTOPOB yewimit onpemsasircs us (3.6):

s 2l p) = Cos L6, ”"//e ¥/ (3.7)

3.2.5., KoMmnoHaHTH ToHSODa HanpaxeHul B Toure A OCHOBHO-
0 COCTOSHNSA, BXOUAMMe B TOXRNSCTBO Compimana (3.2), NOJYYHM DDE
NelficTBUE COOTBOTCTRYDIMX JuPPePSHIMANEHEX ONSLATOPOB HA &L /K)

Dot (}) =[Gy A€W e 20 E [ UK <BLLR)  (3.8)

[lepeMemeHMA B EHTOTDANBHEX NpencrasieHEax (3.3) HanpaAxeHr# on—
DINANAOTCH BHDAXSGHAAM

'€ *? LA §
Gy U N = Cop €y 6,570, (R N) (3.9)

3.2.5., BessncTere TOXKOCTBANHOCTE ImplapenimanlkiuX olepa-
TOpOB, lsilcrayounx na mMarpruy KexbsuHa npu HopMAPOBAHMK KOMHUO-
H3HTOR II8DAMOIHSHUA MHTOTPAJBHHX NPSICTABJIOHUN HANPARSHHA M KOM-—
TOH8HTOR H&NDSMOHKE MHTOIDANLHEX NpeacTapieRpil nepemsuieHull B
MOCTHO# cucTeMe Koopmnar {72,/ B K €S , COBNANADT BOJH-
YHHH

f%%S{%FVQﬁ/KV E;f%f ) (3.10)

3.2.7. Ulpnvenas mmpfeperumanbHuli onsparop Hanpmsedak (3.8)
K KOMNOHOHTEM FNTET'DANEHOIO NpelcTa oM NepemsneHnil (3.6
NOJYOUM COCTARJANIRAS TOH30DORB Hanpamennﬁ HHTOTPAARHHX [N TaR~
JOHK{ nanpaxkeHny

6, ru)grﬂ/w//'/ /V) = Coy Cog a (a;e;/ )Hﬂ"{,ﬂd T
5: gf?}@.,/’#w’;/g/‘// == .ﬁﬁj//.eyﬁ?’r,?g))/fy&j é:";" fé;;'%'"é;féh }f

¢ ey

- , -5 *
+29r 55'35 + 5(!‘*‘)0)/" fci:ﬂté‘ ﬁ 5;/22 m/ ; :’h)/ AW}./?".-;.I’“
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- -
+g£j-;zm,3‘-+&;.ﬂ£¢.+é;£»ﬂ,,,f§,/*- 57" Fﬂmﬂg/{uﬁ]* (3-11)

£

KOMIIOHOHTH BBXTODOBR YCHAEN Ra rpanuile / O06JaCTH aHAJIOTNY-
Ho (3.7) onpszenserTca xar gacTHHi cayuvai (3.11):

6. VYK = Cot €t 6576, (0, 1) (3.12)

3.2.8. 1A ILIOCKOT'O HAIIPAXSHHOT'O COCTOANMA X IJocKoR nefop--
MALME YHRBAPCANLHOE BCHOMOIATSABHOE COCTOMANMS [OJyUYasM, BHIGAAA
06Ja8CTh 5 H3 COOTBSTCTBYOMmEH ABYMeDHOR CDOIH s ,HATDPYXSH-
HOR SIMHMYRELM COCDPSIOTOUSHHHM BO3INoiicTeMeMm. Marpmna KeapBENA B
STOM CJAyu&ae EMEOT BAL

& (o2) # =" mJ,, (»)*
UM = G 4y R, (3.13)

L{r'm%/a/f/ﬁ: A = ,Lfﬁgf. nrt-oed, tas ),

~f
rae H=l2Twlreae)]
& = 3-4) - LAA miockoft nedopMalmy;
e =(3 -))/7-Y L InA NAOCKOTO HANDAXSHHOIO COCTOAWNA.

3.2.9. Kax BEOHO 3 cpamBHomua (3.4) x (3,I3), Mexmy xommoO-
HoHTaMX 3THX QOpPMyZ CYHSCTBYST QopMANLHO8 COOTBETCTBHS, IloSTOMY
MOXHO OT'PAHEVETHLCH BHDAXOHEAME 1A NopoMomeRRfi m manpsxeHuil
BOIIOMOT'ATONBHOIO COCTOAHEA NPH o M /7,54 ., B BTOM CJydYae KON~
NOHOHTH HANPAXSHH# YHABEDCAJIBHOI'0 BCIIOMOIaT8JIBHOI'0 COCTOAHEA ILJIA
HHTATrDANBHHX NDPSICTARNOREN NepaMalaRKE EMenT BEX

B ) =l -2)8 2 + Gn, -
) ‘S*.; B/~ fron, r*7.

KOMNOHeNTH IPAHNUYHHX YCWIKZ 1A IBYMEDHOT'O HANDPAXSHEO-ASOD-
MEDOBAHHOI'0 COCTOSMAA onpameasnrca B3 (3,4), (3.I4) npm £ ¢, 4=
= 1,2

3.,2.10., A PHTATrDANBROTO NPOACTABIGHRA HANDARSHAR B IIOC-
Kot 3anave TOODEE YNDPYI'OCTH cnpasemised Takxe fopmyus (3.9) =
(3.I0). KOMNOHSHTH TeH30pOB HanpARoHE# YHMBEpPCANTRHOI'O BCIOMOI'8—
TOJALHOTO COCTOAWMA odpasymwrcs avenorwgdo (3.II) x mpr « =2,
ONPaASNAOTCA COOTHONSHKANA

6,06, (M) = K8 5 2y np 7

(3.14)

oA LA, *. - v g
(();,,/, /Z( "“:,' (5;£ 4"’”"%’ 1l'(5‘.""-"'*""4:-" <4 ’.z/ 1'ﬁcf»f.t":/' o 'sz:/}, é;:'f J‘J 7 3.15 )
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Yomwima Ha rpaHEne / TaKme ONMCHBAONTCH BupaxenmsMm (3.12).

3.3. JUCKpETH3AIMA HHTOI'DAILHHX NPORCTABJIOHER
3.3,I. Hurerpanpkte npeXcTaBJeHEA (3.2) OPDMATBEHO NO3BOJADT
CBECTH 3&7Aa4Yy IO ONPONSJOHMK KOMIOHOHTOB, X8DAKTOPH3YNUMX HaNpA-
XoHHO-I9POPMHDOBAHHO8 COCTOSHE® OO0BLOKTA HCCJASNOBAHEA A NPOE3-—
BOJBHOIO MHOXGCTBA TOYSK A: € &5 , K NOCASKOBATENHEOCTE HOSABRCE-
MHX BHYNCJOHRN Oond xkexgo#t ¢ ~# TOYKN.
PaccMOoTpUMm NPOK3BOJIbHEE MHOIOT'DARHHK (MHOI'OYT'OJE~
RER) S, . Onmamuh obnacrm S E MCNOJAb3YyeM 6o I'DaRHMLY

KaK 0a3y naA annpoxcHMaluu NeRCTBHTEJIbHOR NOPEpPXHOCTH (KOMTY-

pa) I'. lpeanonoamm, uro nam ,§' ocrastca » cuze Kpurepmf craa-
xpaeMocTH JlanyHosa Ha TeX yuacTKax IPaHMIM, rae OH Gua cnpasen-
JMB 1o annpoxcumarmu. Torma coornowenme (3.2) Gyner sxeusanenTHO

caAenyoueny Bﬂmm
(-f_} (/(/ Z [/0("}//,7_? t"‘-’//g (ﬂ#//f//‘//a//' B

/pfﬂj//fﬁ/ ﬁ?#/%/}d/-/ //r ("‘7’ "'c:/;S'

OCHE C ~ KOJMYSCTBO HOMCKDHBIOHHHX dasncnux anamanwoa ~ HEOTPa -~
RHYS8HHO BO3pacTtaeT C-—=eo , 8 S~ S.

3.3.2. B (3.1I6) JyHxi¥E TpaHEYHHX IJOTHOCTOH BJAACTOIOTEK-
IHAJIOB, ONDSHSJAMIIES 3HAUYAHEA NOpPeMENSHRY X ycuami# Ha I'DAHENS
/" OCHOBHOTO COCTOSHNA, TaKXe CJAGLYOT 3aMeNHTH DKBEBAJOHTHHME
QYHKIMAME HA& COBOKYTIHOCTH HOHCKPHBJIOHHHX OasMCHHX 3JIeMBHTOB.,
C aroft UesED MOT'YT NDAMSHATHCA DPA3JNYEHA BADHAKTH AINNDOKCHEMAIMHA
HoJmKOMAANEHEME (craafiHopuME) QyEKUEAME Ha NOCTpoeNHOM dasuce(3].
B HacToAme} padoTe 1A peUISHMA 334AY DPA3JMYRHX KjIaccoB JOy-
JI8M HCHOJL3OBATE fipocTeiuuil, HO B TO X8 BPOMA HOCTATOYHO OOMUEH
CHoco0 KYyCOWHO-IIOCTOAHHOI'O NPRICTABJISOHNA YCHInit ¥ I9paMalieHul
OCHOBHOI'0 HANPAXKAHHO-U8JODMRDYSMOI'0 COCTOAHRA MCCASILYSMOI'0 OOLAK
Ta S , OTORISCTRJIASGMOIO C MHOTOTDAHHHKOM S’ , 3TO LONYmMONKS
NDHPOOAT K lpeodpasosanmp (3.16) B Bune

Seme (K M) = 20 [ 0™ en) j P p A N,) A -

e

) S LRI R M)A T | X, S S

3.4, Anaﬂnanecnoe ONPANGJIOKAR YCHINY R NapemMailoHKi
BCIIOMOTATBJARHOTC COCTOSHRA HA HOUCKPERJIGHHHX
dazmcHHX JpArMeHTAX ITOBEPXROCTH

(3.16)

(3.I7)

3.4.7. 0 PHUMCNOHWA IWCKPOTHHX KxomrowexToR (3.17) paspa-
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6oTasa YHEBEDCAIBKAL MeTOMEKa [I~7] , 1O3BOAADINAA MyTeM NpOC-—
TofmuX NMpeodpasoBaHmMil cBECTH 8anavy MOJNYUOHMA 3HAUYSHHR onpels-
JIOHHHX HMHTOTDAJOB K CopMY onepaiuit Hajg MaTpulaMH, o0J8IanumMy
JoapHOk KOMIAKTHOCTED M XOPOUO RCCHeNOBAHHMHM CBOKCTBAMHM,
3.4,2. PaccMoTpEM NPOM3BOJIBHHE NIOCKHN Oa3MCHHE JparMeHT,
OTPaHWYOHHHY SaMKEYTHM MHOTOYTOJALHEKOM 4,4, A4, . B TOuUXe

A  umeeTcH HeKoTODaA NPAMOYTOJbHAAR CHCTOMA KoopmmHar /«.f
PaaMecTdM B TOuke A  eme OXHy CHCTeMy Roopmsmar 7/ 7, f  Ta-
KBM o0pasoM, 4YTOOH KOODIMHATHAA OCh /7, OHJa NOPHOHIUKYJASDPHA
K mnockocT™ A, A, .. A, . Koopmmarhne cucTeMH [« f u [/ f
B3aAMOCBASAHH C MOMOMBED MATPHIHN HanpaBJAOUEX KOCEHYCOB (),
(puc.3.1) .

3.4.3. Hcnoap3yd TOJABKO NPROCDA3OBAHMA BDANBHHA CUCTOM
KOOpIMHAT, wua coorHomewmul (3.3), (3.4), (3.0), (3.8),

(3.10) nmonyumm BHDARGHUA KIA NopeMeMeRHil ¥ HanpAkeHm#A, BH-
3BAHHHX NPOH3BOJBHO ODPHOHTHDORARHHMY BO3ISHCTBRAME BO BCIOMOI'a-
TeJBHHX COCTOAHRAX,

SHaueHKA EMTerpana QyHxuui#l ycuamjti ¥ NepsMemeNMyi BCIOMOI'a-
TEABHOT'O COCTOAHHA 1O OCJACTE IUVIOCKOI'0 MHOTOYTOJNLHEKA ONpene-
JADTCHA B PO3YJAbTATE NOCAORZOBATEJABHOI'0 CYMMMDOBAHUA IO TDPOYITOJbw=
HHM NONOGNACTAM A, A, 4,., , The K, & A A, A, KK, 1 4,4, A
(puc, 3.1)

/ 5?,..(:/}2;{”}7/{,4745 = Z " % &1 THY)AS | (3.18)
A4 . A \i_.;*f ,’: ¢ L by

q \\;_,.“ f _ /e
\\x\\#, A
/)
’rf .'I 4-“ 9
U

Puc., 3.1. llpuvenerus x O0a3smcHoR cucTome
MHTBI'PHPOBAHMA B TPOYMEPHOA BANAYS



IS

3¢4.4. BHYHCIOHNO BHAYSHEE ONDSUSJIOHHHX MHTOIDANOB No $op-
myne (3.I8) ynpomaeTcs np¥ ReneAH30BaANHE NPSOGPA3OBANEA BpAUGHMS!
B eInMHOR Pmxcuposanuoli cucTems Koopmmwar { Z.f : ock 4, = Z,
TPOXOIMT 4Yepe3 TOUKE A ® A, ; och Z. TGPNOHIHKYIAPHA K

AA ., Ex napajnenesEa A, 4, , .
Torna
) _ )
) 4{: = 7 ‘-7;'#; (3-19)
Wil th MaTpHEIle NOBOPOTA BOKPYT OCE 2, A Kaxnol CTODONH
, if O O
S, = ,0 cosp - $inb (3.20)
L : 4
¢ O | sinf Cose

3.4,5. Ucncapaya -Marpuny bpauek®sa (3.20), monryumm GopMysm
Uil IpeoCpa30Baiis KOMNOHONTOR HANDARSHHO-TePOPMEPDOBAHHOI'O COC-
TOSTHAA

tf/;"é//"’/f//r; A//deJ S(,, jé//ﬁ‘/ @/ﬂ(kwdf
A ’4 A 4 t*' Jﬁ ’
f ¢
e - 2 5 / e At
“ ",)‘""’” (3.21)
.-r » A .
/if /@2/*//1’ A/yﬂ//-_;v s ;,,. 5 .4,4-: ,A A 7'{J/¢¢?//—

WA o

3.4.6, Hpencwaananne $yHKIEA NON 3RAKOM HHTBPpaﬂa.(3 21 )
NOBBOJIAST NOCTPOXUTE MATPHIHN X&DAKTODHCTHE HANDAXKOHHO-I8OPMMDO-
BAHHOI'O COCTOHHEA B 3a4MKHYTOM BHII8 H OO0ecHSUETE D)[oKTEBHOCTE
BHYRCJHTONRHOTO npouscca, [ipH 8TOM KHTOIpalH Ke DACUIGHANTCA HA
CyMMy HpocTeiiinx, YTO NO3B80JAST COXPAHHETE HX PH3HYGCKEAR CMHCI.
HHTepaslbHNE XAPBKTSPHCTHKK BOJHUHH YCHIHNE H NepeMsiUlsHEfl HE HA-
ECKDHBJOHHHX Ga3ECHHX pparmeHTax B cEcTeMe /[ €; ¢ ONpeJeIA0TCH
BHDAXOHHOM A 2

=
/ (=
/ (’z/ {?/A/WW-/S’ / re_f, //A’Aﬂa/z’ 431(3.22)

r,ue ,_q /aczg:r_; ¥’ - paccTOAK¥e OT TOUYKM A,  Jio npsmoft A A vy [,'

l= P52 - LNEHA NPAMOR, OTCUMTAHMHAA OT TOYKM I1EDOCEYSHASA
npamolt 4, 4,, C NSPNAHIMKYJAAPOM &7 , B QOpMyJax, NPKBEHEHHEX
1288, OTORIOCTEAAATCA C £, , XADAKTEDH3YA JMKeiiHult pasMep
Hanpasianna; /- NPOSKIMA DPAJIRYCA-BOKTOPE /  HA NJIQCKOCTE,

Sedo7e QBMKHYTHO SHAJNTHUACKNE BUDARSHHA, ONPAIAJANIMB RN3

K TOMPAJILHNG XapPaKkTePHCTHKY lopoMelleHuit B yCunuil Ha TpaHmue Benu-
MOT'ATANBHOI'0 COCTOAHHMA CECTeMN aJiredDapuvackuX aHaNoLr0oB MHTAIDAIL -
kX npencraraoumit (3.12), NPENOI3HN B NPUJIORSHEAX,
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4. AJTOPMMTMI PHIFHMA, NEPEYEHDL MCYORHHX
JAHRHX 1 TIOIYYAEMNY PEQYILIATOB

4.1. Pewenue rpapuqHo# sanads

4.1.1I, Ha gepnoM 3Tane pacqers NOCTpoeHHHE (QYHRUMDHAABHHE
yDABHEHNS DOMADTCH HA OOHOBE UMCIEHHO-IHANWTHYecKoro Merona lip:
proM annporcuMApyonpe aunefinne anielpanyscHue  CACTEMH
MOXHO NPELCTABKHTL B 000eM MATPHYHOM BADE

(4} - (8] 141, (4.1)

e f4f  m o f 7 / OCELCNMHADT COOTBETCTHEHHO HEUIBECTHNE B U3 -
BYECTHHE MHCKDETHHE 2HAYEHUA INOTHOCTER HJACTOHOTRHIKAAOB B SARH=~
CUMOQPH OT IDANW HHX JOJNOBM ¥ Harpyxesud Texmay 4] m  [5] -
METTMOH, YIGHH KOTOPHX BHYMCAARTCA KaK WRTETpaXu qyrwxuwi KoMIOHGH-
OB BCNOMOTGTENBHHX accTomut (om, pasm. 3.2).

OupeneieHEe HEK3BOCTHHY I f CRARAHO ¢ ONpeleseHHLMu
FPYNHBOCTAMY KaR TEOpPeTHUeCROTO, TAK M BHYICANTEILHOPO XADPRKTEepd.
Lord DpUMEHEHME METON& NOTeHIHAa) a HE eORHHIY CHEXSET DPASMEPHOCTS
pAsSpemanigx COOTHOWEHME [0 CDABBHeHHMD C PABMEPHOCTHD CAMOR saxaqH,

NopANOK axredpanveckux cuerem (4.1) npu pacyere pPeANBHHIX OCBEK--
TOB BECEMa BHCOX (0OCOCEHHO LDH ECCASNOBAHMM TpeXMEeDHHX Tel).
Kpome Toro, Koodpmiuenr 3anolHeHms matTpmqu [A4)],
npeicrasaaouul codof oTHOWEHAE KOXMYECTBA HEHYJEBHX SXEeMEHTOB K
o0wsMy YHONRY VISMEHTOR MATPHUH, OOHYHO OAMBOK R exmHRmue. (03T oMY

XA GODMRDOBAHUR K pemenEs cucremy (4.1) npm d@caeBHoff peaamsamEl
HEOOXOMNMO UCTICNLIOBATL BHEWMHME 3anomyHapaMe ycrpniicrea IBM, uro

CYNECTBeHHO YCHOXHAET BWYMCIMTENbHWR npolecc.

4.1.2. B Hacrogmeld padore nNpUBOMMTCA  NpaMOfl AXTOpMTM Dpe-
@eHis UpaHNyHoft sanaua, Ipm ero mcnoabrSopaHEE MarpRuH (4] m [ 8]
GOPMEPYRTCA NOCAENOBATENPHHM OCXONIOM I'DAHMIH O0BeXT8 M BHYRCASHHOM

I kaxyol ysaoso# rouxm /¥, CTHOKH KOBDPAUHEHTOB LA HEUSBECT-

HHY B y3xax /lfm no gopamynam (3.21), rae NpEHAT KYCOYHO~IOCTOMMN-
AR SHKOH NSMeHEHWH HEMSBECTHHX B NpefileXax SAEMeHTOB I'DaHm[H {W .

NAHTOH TARGCTN KOTODHX OTORNECTRAANTCH O YSAORHMI TOUREMA NV o
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4,1.3. HNocrpoeHEe NPAMOIO LITOPHTMAE M AI'v CXOUEMOCTE 1IDH
CTYVEEHEE CETH HAESMENTOB HA TpaHgue / JOKAxeM HA OpEMepe crenyu-
mefl TpezmepHoff sagaum Teopuw yupyrecrd. KsagparHad ) OO8HEe ILIAG-
rana (prc. 4.)) 3amemaeHa N0 COKOBHM I'DAHAM, K IJIOGKOCTH 2, =/
NpEAGEeH] DPABHOMEDHO DACHpeJeNeHHad HArDYSKE eNUHJIHOH RHTEeHOHB-
ROGTH, NOBSPXHOCTR .2, = cBodouia, OTHOMEEMe TOMEHY /~ R
pASMEDY B nmaHe £, Afu.’ = I/4s T/2 v I. Monyns youpyroorw uaMTH yo-
JOBKO UTHHAT epuHuunbM, a Kos@dmyneyr Ilyacceoya == 0,3, I'paug vy~

HHS VCJOBEA B4KANR YADAKTEDUSYHTCH COOTHCUHEHAAME & Z exwtdpy
£ .:l’ I

3 ) e O O] 5/
=0(); P [M— g, A= () BOL =0 (13).

Pac, 4.I. Toxcrasg sampMaeHBasg [JMTa

Crymexue paz¢uBOMHON COTHE H& IpaHMYHOf (OBEDXHOGTH NANTH
IPORSROMMAOCH B COOTHETOTEMM CO oxeMoff Ha puc. 4.2 (TOHKOR AMEHA-
é8 NOKasAR NDHEUKMN CPYWMEHHEA) HpE BHOODe OO TOMLEHE IANTH 2= 4,
6,8,10 ¢parmeriran. [pm MOHNOARSOBAHHN KYCOYHO-NOCTOSHHOR ANNMpPORCH-
MAUNE HOMSBECTHHX paspemamyag CHOTEMA NMOeT REXS

B /V e/ (78l €m,)

J-r{ PW(Nat)[ ” w N)dr"'

hzt-m*r t.w(Nm‘)f (d)P (N N)dT +
(F,+13)



I8

f

ke
t

I R 6 el S
&
2 (4.2)
f

N‘?fe/;"" u (M,+1&tem,):

aa Ny €15+ 1, (mort <T<my)

T my (n) (o) (n)
zj"’”ﬁr {Zt-r H (Nat)é‘tuk Y (N‘Vj" N) ol ~

" N[ RN, M)A T -

7 )
f/’},+f§)f /

— 7 | ' (el) /1) _
‘4; (A/‘f(')[cfk +f{ﬁ})ff1k' /‘3 (N?;N)a/r_] -

=g XL, [ WU Wy, M)dr (4.3)

Prc, 4.2, gparmeRTammsa I'pAENYHO! HOBeDXHOCTK

JAq OUEHKH RIMAHAS ESMEREENR pasCEBOURON ceTR IpAHAYHOR
DOPEPXHOCTE HA TOYHOCTH PE3YALTATOR LDK PASIMYHHX SHAYEHAAX BH-

TMCXSUTRCE NePEMEMEHEA </, ¥ HaOpAXEeHEA (B TOYKaX, PACHOJNOXEX

HHX BHYTPH OCBEXT& RNOAEL NpsamoR X, =X, =¢ PesyaprarH BHIACIEHHN

IORSBAHM HA PHC. 4.3 B BUNe IpajukoB WaMeHEHWA & @ G, BACHE
ocH X, .
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Puc, 4.3. Hanpaxense O, X NepeMONCHRE 4«

B TOACTOR nAAcCTHHE NpU X, -X =0

s wmx onepyer, uro aas A/< = 1,0 u 0,5 mocrarodHo weo-

TR QParMBHTOB (O TOJNMHe [MACTHHM, & ;IR #/Z = 0,20 - BOCHMH
fparmenron. IIpg »ToM sHAYEHHA LEpeMeljeHAR 4, IpE ROHTPOABHOM CI'y-
memmm oevsu ( 7 =8 mpx A/i=1,080,5un ~2=10 npu 7=
= 0,25) oraMvanTCH OT npenuiyuMx B Openerax ~ %, CXOMMMOCTSH
HagpAxeHk#t O, yXymuaeTcs NPH OPHCAMEGHEN TOYSK K CPAHUYHOR NO-
BOPXHOOTN DXNTH, IJe OCOCEHHO CHJBHO ONyHaeTCA HOI'DEMHOCTE KyGCOY-
HO~NOCTOSHHOR ANNpOKCAMAUEM NAoTHOCTER, Tem HE MeHee BANDAXRSHUA

G,, COBRNARapT B COABUMHCTEE TOYEX opAMof XuA rex xe sHayeHER na-
pameTpa paSOMBOYHON CeTH /7, WTO K MOpPEeMEHeHKA i« .
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He pac, 4.4. ¥BOOpARLHN Pe3YALTATH pEEHHA I'DEHEYHOR 3&~
AeYR B EHNe dh0p Rampaxerw#t O, (cm.omBad momA) ¥ 6,, (DyHRTHD-
HeA NHHEA) BEOAB HpAMOR Z, =//7 &, = Npm 4/4 = 13 0,6 pas
OPHBOLMMHX De3yALTATOB UDMHATO paszduemue 2= 63 npu A%Z= 0,25
/7= 10, HeoOxouumooTs MCNONb30BaHEA Oonee Tycrol pasCusOUHOR ceTm
P MeERneft ToamMHe IMACTHHH COBASAHA C yBEAHYSHEEM I'DALNeHT OB
HanpaxeHE}l Opu NpUCAMECHER K CBOCONENM rpaHsM (pEc. 4.4).

6 -

A4

Prc, 4.4. I'panvuHne HaUpAXeHEA O, © G,
B TOJCTOR miacTuHe upH x,=L/2,% ;=0

4.1.4, [Tpn pauucneHun Ko3GPULMEHTOR paspemianmgx CHC~

TeM ¢ noMomep cooTHomeHuM pasn. 3.4 pas3aMuud Mexny OCHOBHHMW BADH&AH -
TAMK DPRANUIAIMKU NMPAKTUNECKH HeryuecTReHHW. /lng unmocTpanuK BO3-
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BOSMOXHOCTH MCLOMB30BAHMA HHTEIDAJLHHX YPaBHEEME o »xacTONOTEH~
ORajeMM, COROPXamMMM KOMIOHEHTH KAK G OCOOGHHOCTAMN HMSKHX HOpAL~
KoB (HIpocToro  EBO#HOI'O cuIod), TAK B ¢ BHOOKOR cTEeNEHHD OMETY-
AAPHOCTE, MOXHO HCHOJAB3OBATH 8Sajiady, I'Me ONpelleagNoCh HaNpAXeHHO-
nedopMEDOBAHHOE OOCTOAHME KBANPATHOR NAAOTHHH O exwHmyHOR mammoll
CTOPOHH B YCMOBMAX OXHOOQHOTO pacTAXeHMA. Havaxo xoopmEHAT DpH-
HAMASJIOCHh B UEeHTpe O00XacTH, H8 CTODOHAX SAN8BAINCEH CTATHEYECKEe I'pa--
HRYHHE JOJORHA NPE o, = £ 75 0 =2/ A n-i upn 2, = £45:8 =0 =4.
Moxyxs yupyrocrm f - @JMHWYEH, anqxbmnem Iyaccoma 2= 0, 3.

B neppom BapmanTe paspemarHias CECTEMA CTPOMXACE HS GOOT-
HOHeHHH BUNA ¢, (A) B GOOTBETCTEEM G (3.21,6.1. 6.,2),  Yaors
X8paKTepHHX pesyAbtarcB pacyeTa B BEe nepeMemerxft Tovex I (0,5:
0,25) » 2 (0,25; 0,5) upr paadmexe xaxmof cTopons ma 6 x I8 ywacr-
KOB OpeJCTaRIeHa B Tadd., 4.l. AHATOrEYHO pemaxack ofpaTHad 3anaua,

Tadmmna 4,1

6 10.503{-0.074 10.248 | 0.154 |0.987 |1 10~

8 |0.501{-0.075 |0.249 | 0,152 | 0.998 |8 10 | 3 1076

e 3a18BasUeh nuneuaTuuecxue FPAHKYHHE YCJIOBUA
=L & =Vx [ "M BIMCIAINCH POAKTHEHNE YOWHA A(7), 4 (Z)
B raxHOM cnyqae OpX OoOpeneJeHEM TACKDPETHHX HER3IBOCTHHYX
JYHRUAOHANEHNE YPA&BHEHAR COIEPXKANY BJACTOUOTEeHIWANH, KOMIOH@HTH KO
TODHX fI0 I'DAHEYRNM CBORCTBAM CHIM Ee Xyxe norenmuuana KsolHoro ciosd,
a anredpamyeckaf cmarema opMMpOBaANACH U3 QHANOrOB ypapReHml /)
wn Y. lonyueHHHe Dpe3ynhTaTH CEANETENBCTBYOT 0C ONMHAKOBOR roﬂnoc~
TH pemenma XSK DepsOoR, T&K M ITOpoRl KpaeBHX 3amau,
L1 cpapHeHVA NDPUBSICHHER 38[0aY4 HpK CTATHYSCKHX YCHOBUAX

HA ROWTYpe / pemajack TAKKE n NMOMOMBO CHECTOMH ypaBHeHm#, DOCTpoeH-




Pt

HOR OTHOCHT@ANBHO HEMSBECTHWX nepewemerud « /4 ) 4 ¢/ ma ocHo-
Be coorHomeHmlt G, /tr) (3.26), (3.27).

B radi. { 2 NAHH 3HAYEeHUd BEeNUYHMH &-(7), & (Z) 1pad pag-
OMBKEe Kaxnod OTOpOHH InacTuHH Ha 6, 10 u 50 yttac-rxon. B rpadax
& (/) UPHBENEHH peBsyAbrartH, NOJYYCHHHE NpU 00pa3oBaHME ypaBEeHyd
43 MATErpAIbEHX npencranieHn DepememeRml «&. (4),8& B
G, (x) - HanpaxeHu®. B o0OMX BAPMAHTAX BEJNUTMHH O, (2) (%) onpe-
Aersmmck no opMmyram (3.21), (cm.6.4).

Tadmma 4.2

iy ket g il e

=50

02485

| {2 |0.9870

0.2b18 0.2003

0.5027 0.0002

0,1558 [~0.1548

-0,0746 |{-0.0773

U991

I | 1.0029 11,0014

Bunosnenduit pacueT uMmeeT IOCTATOYRG — oGuME  Xxapaxrep,
[MOCKONBKY IpH $OpMUPOBaHMHM paspemapuMX $yHKIXOHAJBHEX COOTHOm®HHR
¥S mpencrasnenut <« (A) ® & . (A) KCOONBSYWTCA NPAKTUYECKE BOE TH-
IR 3A&8CTONOTOHORANOB Banad Teopum ynpyrocre. Kar crnexnyer Hs
Tadn. 4,2, TOYHOCTP BHUYRCHCHRA HEMSBEOTRHX IIOTHooTel Ha oCHOBE
PaSANYHHX DPACOMOTPDEHHHX MOAXONOBR OK83HBACTCH NPRCIMBUTEALHO OJH~
Haropolk,

4.1,.5, Bce arropaTdH pacyers COCTABHHX OCLORFOB, DPSANN3O0-
panyne » I "Horemman", ocHOBAHH HA YHABEDCAXBHOR MET OZN—
Ke, npexmoxaraviiel popuupoBaHme paspesxiEX Oo0OTHOmEHMR npH pac-

WIEHOHUE O0BEKTA HA OTIHENLHHE DAeMOHTY . Ornaxo MEOToOADASKE R&~
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PHAHTOB CONPSEKEHUA DPAB3NNYHHX MHEXCHeDHHX KOHCTpyRumit sacranpiger
YyUMTHBATh NpY pelieHMM OCOOEHHOCTH NOCTAHOBKH OGBeNMHAESMHX THIOR
PPaHAYHHX 8ajla4. 1pYyIOEMKOCTD pacdera BO MHOTOM 38BHCHT OT OCmErc
KOMMYeCTBA CTHKYEMHX SJIEMEHTOB, MX KOHPWTypauumd, B3&8MMHOI'O DPACHO-
JIOXEHEA ¥ BAIA KOHTAKTA.

4.1.6. Bo BCex BADMAHTAX PA&CUYETOB TEJ PE&CCMAaTPHBEEMOr O
Klacca aII'OpMTMH EMERT Caeliypile XapaKrTepHHe grand. CHavazna xexnul
BHIEJEHHH) SJeMeBT S, MONBEpraeTcA INACKPeTH3amaM N0 T'PaHKUE
/j; -3 A < s X B COOTBETCTEMM GO OXeMO}#t, OpexcraBreHHO# mpH omuca-
HAM METONMKA pacyera OMHOPOIHHX OUBEKTOB, JOPMADYLTCH NOXCHCTEMN
afreCpaMdeCcKHX SHANOrOB., 3aTeM M3 YCRHOBUA HEDA3PHBHOCTH BBOJNMTCH

TOXICCTBEHHOCTE yJCWIMH M mepemelieHuil, BOZNMRARIMX B paccmar paE~
BaGMHX DJIeMEHTaX [0 I'paHuue coilpaxeHwA, [Ipy 3ToM yumTHBaeTCs nepe-
MelieHue B MPOCTPAHCTEE BHJEJEHHOT'O BJEMEHTa KaK XeCTROI'0 Uenoro,
9T0 OPUBONMT K HEOOXOIMMOCTH oOlpeleNeHNA NPOM3BOJNLHHX {JOCT OSHHHX
EHTEerpupopamud. [JonyueHHHE HORKCECTEMH OOBLENMHADLT B ONHy OOIYyL CH-
CTEMy M, [pOLOIEAd OonepauMd COYJCHEeHUA OTIEJLHHX CTyhneHel, Npons—
BOILAT naibHeliuee ee yxpynHenme, JTOT NPOUECC 3AKAHYMBAETCA OPHCOE~
IHHEeHUEeM D'paHMYHHX SJAeMEHTOB., MeTOonuKa fOCTPOeHMA paspemanipmx Co-~
OTHOmeHn{t He 3aBUCHT OT BHRA 3arpyxeHnda ¥ OCMMX IpaHRYHHX yCHIOBHH
sanayd, Tam Kek OCHYHO KaxnHi 9JEeMEHT &, OONpAraeTCA C OrpaHMYeH~
HHM UACJIOM COCEIHAX (paIMEHTOR o, , ., , TO AUIOPORCHMADYDWAA MAT DM~
ua nony4yaeTcsd HE MNOJHOCTHD BAMNOJMHEHHOR X ANA peUMOHANBHOIO peweHMs
3a5laudl NPMMEHANTCHA CHeuRaNbHHEe CHOCOCH HOIMHDOBAHMA K DelieHRd CUCTE -
ME ypaBHeHmB.

4,1.7, NipuseneM xapaxkTepHu! np¥mep, NozpoadimE NMpOAHANM~
SHDPOBATH HEROTODHE OCOCGHHOCTH WHCAEHHOI'O PEeleHMA I'PAHMYHHEHX 38-
184 COCTARHHX OJREKTOR, BOCHOAL3OBAHIACH DPE3yJbTaATAMH pacUYeTa KMC-
K& CTyIeHYaTO-jlepeMEeHHOR XeCTKOCTH, NOJNBEPEEHHOI'O pPAaBHOMEPHOMY
PAmRANTEHOMY DACTANEHMD ¢ [0 BHEWHEMY KOHTYDY (pmc. 4.5), DBuew~
Hée KOJBIO EeCTKO CBH3HBAJIOCEH GO BCTABROM - nuoroM, uTO B 00~
meM CJyvuae XapaKTepmsyeTos UYeTHPLMA KOMIOHEHTaMm HalpsxeHHoO~Ie-
dopmMupoBanHOI'0 cocrosHng. Haumume panuasbHOR cUMMETpPMH NO3BOAUAO
YCKJANYNTE KacaTesbHHe HeyapecTHHe. Koanryo, Marepuan XoTOPOI'0 Xapax-
TEPUSOHAACA BEJWUMHAMA S R Y, W BCTABRA ([, ’)a") HAXOQNUAUGH
B YOIOBHEAX MIOCKOTO HAIDAXEHHOT'O COCTOAHMA., 3apgada pemanach ¢ yuye-
TOM IByX Iiocxocreft cmmmeTpuun, BHemHsAs I'DAHKIA NMCKA H (QparMeHT
CONpAREHNT SnUpORCEMADOBa/MCEL 1B npAMOIuHEAHHME y4acTKaMm, & ¢par-
MEKTH, OTpDAHMYMBADIAE YeTBEPTE ROJLUA ¥ BCTABKAM B PAagN&NABHAOM HA-
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-_.._.._....-.-..“u’z'

0625 075 D878 1

Prc, 4.5, I'pajury pagAansHHX nepemenenui
B cocraBHoR xpyrosolt niactmHe
HDH 4=IKHB, 32;'-*')"!“45;

/.‘;,= 10000., 5., 1., 0.2, 0.000% xlla

NpaBNeHEM, pasémBamxch Ha 4 yqacrra raxnuit, HemspeorTHuwmm Ha Buemee X
IPEHETe NMCKS CWAH HODMajiBHHE [lepeMmefieHHMds, & H& (QPEI'MeHTe conpRxre-
HEA - HODME&JbLHHEe HANDAXeHAA W NepememeHmA. Ha panuMaNbHHX YI8CTREX
CAEOBAN0 ONDENeAMTH AMND KacaTesbHne NepemeleHus, llpy pemeHME Ha
BHEUWHe§ rpaHAue Konbua GopMMPOBANHCH REBATH YDAaBHeHWR, HA panUAb-
HuX ¢parmeHTax - no 16 ypasHendu#, Ha ydacTkex pasnead OnHO ypas-
HeHde GopMMpOBANOCE NDE HANDABXGHUE HODMANM BHYTDH BCTABRE ¢ YIOTOM
WS EXO-MEXAHNYECKEX XApaETeDHCTHR KoAbNA, BTODOE - HDE o0pATHOM HA-
DpaRNeHER ROpPMANZ AAA BOTABKM, 3afaHfHCE KyCOYHO-TOCTOAHHOR anlpoR-
cumayeft naorsocrell, Ha ocHope dopmysrn Comaamama NOXyYHAR:

,:3( )'"Z;.,[PW(M)[ P W*(/f A/}a//"w;f reu L)l -

~")f 52 P2 KNI -
) (n()
“’,Uzm(/\/ )f mngM} (A"N)G/f (4 )
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Arredpaudeckde caoreMH (4.4) JOpMEpPOBANMCHL M peWAANCH DU
= 3 ¥ DPaSAINYHHX COOTHOWGHWAX MOmynel ynpyrooTe <, /z."
Ha puc. 4.5, 4.6 noxasadu Ipadaxuy W3MEeHE HEA pannansmx

= Ly /L
HapAxeHull B mepememenudl OpM REXOTODHX SEAYEHWRX JyEKuul A = 4 /4
lloxydeEHNe PeSYABTATH CPABHMBAJUCH C HSBECTHHME AHAANTHYG CKUMK
pemenuaAMd. lpn £, /4, = J0000 (npaxruvecku adCcOADTHO EECTHaA

BCTABKRA) HEBASKA B NepeMeueHMAX He npesBmmang If, B HaOpANEHMAX -
iy 1\ S S /4= 0, Ol (mMcK ¢ orBepcTHEeM) HOBASKA COCTABRIAKA

0,3%. Kmmean& Hanpaxedus (puc. 4.7) P NHCRe-BOTABKE HM3MEHANTCK
AHAJOAYHO O, , & B Koabne NOHMEapTcA. Ha NMHRN ooflpAXeRMA KOXNE:-

8 ¥ BCTABKN HaNDANeHMA O, UpeTOpHOBADT PAa3pHB, BONWINEA KOTO-
por> opu  F = L0000, nocrmraer sHauenma 46,= 0,94902 lla, a npu

# = 0,000I (nuck ¢ orBepcruem) pamRa A4S, = 2,66656 [la,

) =,

f’s ey = — -l - el rrallie T = e a eyl - e ﬂ[_“-“ - - e e

14 |- ST SO (MRS if" - — g i
-
1.0 o IR B NN S S
B .
7] . — JESNUUUEN SO _.
$:1/
0.8 : S ALK
06 { I T AN .
N B — o0
0.4)- od N | S )

0 0135 pofk 0375 485 3435 075 2875 1

Pue, 4.6, ['pufrxu pagmancHux Hanpsxenwi

B cnorabuoll xpyroBo# nracruue

npe 4 = 1 kila, 1&_ - )Jf =03

&= 10000, 5., L, 0.2, 0,000 kils

‘ﬂ

AHEIOr#YHO BHA)NMSWPORAARGE PESYABTATH WPK &, <o = 7,
E: ﬁ <45 (pro, 4.8),
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Topof Macﬂme Ipu 1 xlia A/
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Puc. 4.8. I'pedure panusapuex Harpaxepgw® B cocranHoh

Epgmnoﬁ NAaCTHHE TIPRA )}rr 0., 0,1,0.2,
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4, <, ORPOROAGHRE ;a6 menio-LBhOMRDGRAREOI0
QOOTORMMA RO BRYVEHAWE TOYKEL O0XACYH

4.2,5, LomgOBGNTH, XSDHETODMSyONHe HOCHENy8MO8 HANDANERHL: -
ROOIMUPYSUOE COCTOMANS OO DPOMIBOALHOMY MyoxecTRy tousr Ae £
RECEDSTHG BUGRCARMIGE BY Qouone onspevorHu¥ fopwyz (3.21), HUpe
VM OLHGNO AN NOTHOYH PACYETH, TDPeOYEYCi OUPENeNwth YADARTeDuus

BOAW MRS ¢ DOLMKO B OSURHMAR A & ;’na HO B Halt*y UNMICHARTeARMI Y
AOWSOHETE S & e omu s DEE HEMTS ﬂ_gﬁ DEMEHAX DADROTH TANE RANAUM PO
s v Ay, ® T B O SAOFROOTR, HAS NOCTARNBANRE KOWISWTNAUER ROITe -
Seudl & FPeinepedt TORST WaRdosimal METEDEC UPSNCYARNIADT SHAUSHW
Cetr Cpgs Fag TG BECGLEAREM, MMECHAERM VETOCDRHCTBEHHC UA TDABRL;
€A;: £.7F o TUNHOC T BENIO AHEHU S ETOPROTD B|rans VACWETR SUMRCAT UT M -
FURAKE OAPOROAEHEA ROMIDSCTHEY JUCKPRTHMY TOAHMUHMY SHAUeHHR naov
ROCLER . HORLTL S LB DANTE CHUE FONOKTUY AHLTIHIR NOAMORHRE DE3Y LT -

TOR RAARCTPUPYEN CAORKYDUMM T DEME DENHK

4, 2# % . W AIGHER BANAMAN HaMubhiu KPRRGIYE BB HOB i D 1S e T W

BE OO PR RIS U PABARIHOE OTENSRLO NpUSIMEERXs * 7 DBo-
CuU LM Buelony o Eedcrams mayrpernsro (e, 4.9) ® opNsuneco
{pea. 4.10) mopwss sioro zepres®s ¢ Ha cfepuveckmd caofi. Panuy.
AoACCYE /), pasen moNOBMBe paamyca ©  mHemnc® ofepn /.. Pac-
worsif $paruchT - EOCHMEN  T80ThH  TONR, OTDAHMYSHHEA XOOD-
ANHGE Ml DACOROCOTIMM 7 =L RA KOTODHX B&IABAXEOD YOAOBHT CHM-
Wetpas: & =0 o =0 = ¢ Kogmuf supescuwud cfepuuccoxal dparseHT an-
DpoRCEMNpORANCK Hadopouw M3 X6 (nepsuft papwawe) uwam 64 (wropod na-
PEREE) EAOCKUAX TPEYIOALHMKOB, DPASCHBOUHAS C¢OTHL KOTOPHY OTDOMIALL
50 amaforass ¢ pme, 4.2, Ha nomepmoctAx  /,, 0ODABOBEMHHX ceve-
AMAMK 7 = &, 3anaBaARch 4 agementa mo pagEastHoft mam 4 (wm 8)
RO Xoxbuamoff xoopEmHaraM. KOMROHEeHTH TeH3Opa HanpAXeHER foche
BepBoro 9Tana pemen¥d I'DAHBYHOR 3an84A NPR KyCOYHO-HNOCTOAWHOR &l -
SPOXCIHMSIIAR DAOTROCTSR OUPERRAANMCE HA OCHOBE DeaXHMBANAM COOTHO-
menuf (3,21) |

Ue (K ‘=Z:Z,(8 (N ),J; Gee Uy (K N) AT =
|

o ) G R ORMIAT ] -
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C"!/C'; [&) (1) % ) .
*ﬂg%ﬁt Ccfj;f:[ ?V {'{f f’/ﬂ/\_)d/ . ( I
e } ‘{7‘):2“ ; L:,"jg’wg 4,5)

dpece O, (O, (7, - ROMepA NOCHNEIHWX BJIEMEHTADHHX IAQG-
KX TL2HAYHHX $PATMEHTOB, [IPRHARNERANWX COOTBETOTBEHHO /; /., /.

HopManbHHe HANDAKEHRA G, H G (mwe. 4.9, 4.10) onmpene-
ASNHCHL B CEUEHMAX A€ J Ha nyqe, nponenenuﬂm U3 USHTP8 ROODA¥HAT
B [epecexapueM nan@hxaocrb {; B TOYKE CO CHepMYeCKAMA KOODAAHA-
ramu ~=A F=@ =7 Taxkol BHOODP OCYCAOBAEH DACHONOEEHHEM UEHTPOB
affIPOKCHMEUAR HA MHOrOrpaHuuke, samesAnmem . [lonyueHHne 4YMCHO-

BHE PE3YJABTATH CPABHABSJMCHE C M3BECTHHM SHAAMTUYEORUM DENEeHHEM

(=1, ’45'“#3[0.?256;;'W’“Ri)wﬁg,(a,reSE’?-- )
(4.6)

Go=0.574r72[0.R59, (2r*R*)~g,(2r*+0,125R")]

Ha pac. 4.9, 4,10 TouHNe SHaveHHA C, ® O, [OKa3aHH
cuaomHOR B MTAXNYHRTHDHOR muHRAMM, OGo3HavYeRra ® ® 4 coor
PETCTBYDT BEANIHHEM c? np® pasdHere dasmgHOro cdepuyeckroro gpar
MeHTa COOTBETCTBEHHO Ha 16 n 64 nxocrux TpeyroAbHMRa, a T np =
BHAXOTHMHHM O, Ha /] M/ DACXOKNEHHA He NDOBWIADT 3% maa I6
# 0,5% nna 64 rpeyrunbnnnoa. B npArpaHWYHHX 30HAX HEBA3KA HECKOM -
KO ypeawuusaerca (6% npm I6 u 2% npe 64 rpeyronvEEKex). Oremua
cAenyeT, 4YTO Jaxe CPABHUTEJRHO I'pydas annpoORCUMAIMA TPsHEH odeche
TMBAET AOCTATOUHO BHCOKYD TOYHOOTH pPEe3yJALTATOB pemeHAA,

4,2.3. Nlpn ouerre ueaecooSpaASHOCTR RHOOPA KAKOTI'O-XMGO Ba-
DHAHTA aaredpsMveCROr'0 8RAA0Tra MHTEIDANBHHX yPDABHEHRRA ¢ pa3JHYHH-
MA CPOBCTREMM HEOGXONMMO VUMTHBATE HE TONBKO HX BAMSHHAE HA& TOYHOUT!
onpereneHus PPAHUYHHX NJAOTHOCTell, RO B HA BHIACJEHHAE KOMIIOHEHTOA
BO BHYTPeHHMX Toukax odnacTtE (ocodeHHO B TeX cayyasx, KOTHAA RGORe--
IYNTOA HaupAReHHO~Ne]OpMAPOBAHHHE COCT OHHNMA, XAPAKTePHRYTAMECSH Rb -
CORWAMA TDANWEHTAaMy BOJA3K I'DAHAUN),

4.2.4. PaccmoTpam pememwe aanagm Kepoa [ I6]

OKpyFHOGTE AUNDOKCEMADYETCA BHHCAHHHM
NPDARRAHHHEM MHOTOYTOARHAMOW ( T IH, M' £e) HOTDYARA UDWEI AL
RARTCA HA PAOSTOARAR 20 <7, Vin Lot poepmi paspemanmmy v pn aHe i
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A JUHOBS UPBEOTARRONER & A/ B DpEMONANEE KYCOUMO-EOCTOENNOR
05 pPORCIMAYNE HEOTHOOTEA BOXy TRy

;. -~ s (&} n zr
U )23 "W ] kN AT -
¢ ¢
f!
| ﬁ"}} 3 frij aﬁv % . o
U N ) Uy R !'K?/W_df I (4.7)
Bo BEOpoM SOJEARTH WSHIBBCTAML ML VISUTE HA TPANENS TEEW

SMUHCAATA, HOBOARIEJRE KEYS ILOEBENS NPBEGYEANORAEY Bl pas ounl
(o) (d) (fn, .
G ) -5 ,!ﬁ ) Cff (ROLL.

{4.8)

Pasjass o8y BIAYONGNES NOUPAXSHNA OPSREEM © RIRBOTHIM aHA-
JETHRS CKANM POUsEeM

G ) =08 2+r% % qr1p4).
! , ¢ A+ 30K J (4.9)

Caa (M) =15 R 3 (rog?-y)

Ha anaxusa saca. 4.3, rae DpexcraRNeHV PRausRNE O, W O

N4 FPANEUG OTBEPCTAX [/~ =A) R B0 NRyTpAUMMX YOURAY { =
= 1,283 1,6K ; 2,0 R ), woggo cresash ampoH, TP u 000K
BAPRANTAX DONGNNS AN JROANGCMEE ([ DBOAXEM 7 (~) orpeasroN
X TOUHNM BEAVONEAM. B WAOTROOYE, Ha Ipanye orrepores { & = 0
g (k)= J) sorpsmxoots we spesusacr I0f npw /= I8 x cocvan-
amer wenee IS np /= 62, lips ONpeXLAONEN IONSPEOTHWY TPRNNERMX
nxonocnl ¢ ROMONWMD Jpammexuf (- (4) B EONYYDE OTHEDOTER

G,(£) ¥ & vro Eoxesser uaum 6,(7)0 % » xmm rouxax. o
nopm sapmsRte powemns G, (X) =7 l NosTOMy G (~) MAEORATON
YOURES, WM 3 NISDPBOM uum.
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4.3, Roxoxmie aemdiee 3 sspop ROFY YHe M X
PEIFALTRYOS

4.3.8, P EM "Toremymaz" passRvaprcs xea YO UK walo e -
unE, onwanpanee® odmext xcerero \ |

¢.3.2, Ha sepwon 3 xwx -~ mxoamow - XaEnEe npeXo?apiArTCs
8 KOMDARTHUX XS, HawdoNee yxolRoM NpE NAAroTORXE PORLIOBET2 AN
JCAIORRA pemacmoR saxaim. ORE woryr OMeA yCXORNO peazsxemy ks T
Tpynny: :

3} ARNREE, ONRCMPADEEE TDANNTLY OCRACYR B HALpFSKN:

2) JRIWKC~MEXPNNTECKNE XBPARTE DHCTRRN NATCPAR IR

J3) ROODNERATH TOYeR BRYTDR OORGCYN, SARMMACMOR 056 17 i

lepraeny wXORANY gamny Tpueeaen » racda. 4.4, Hupop-

M nepsdx RRyx rpynn A0CTATOTHO WA PeReRR A rranmsnnf

SALSYR. InA UOCTPOEHRA noseR rowmoHeHtoR nﬂﬂpﬂlﬂﬁﬂﬁ“nﬁfﬁpﬂﬁ;

pﬁ;ﬂHHHI COCYOMMAR BO BHMYTPEHIMY TOwRAX pOMERTS HeOAXORM® 1oauKi
HA0OD RYONHKY EAMHNX, BxAr-1Aomed poe TPR TLYNNM.
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FpAHAOH 00JA8TY

[[pABHAK CHhMMET DY
OCAACTHE, B3HUMEE~-
MOt OGRERTOM

Koxugecrso BapRad -
TOE Harpysed
OCEeKTE BHeupel’
I'pAHUYHOR HADIDYS-
KH

Kojmyecrso Crukye-
MHX SJCMOHTODB

SHAYECHKA MONYIHA
YUY IOCTE

JHayeHue xovdiuua -
enra llyaccora

Matpuya KOODRMHAY
CasSHCHNX JpalMeH-
TOB

Mat paija (noxe )
APE3HBKOR

Marpaua (novue)
IPEHUYHLY HATDY-
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Oxonvange raon, 4.4

Il L£LPS 1 (77 BenmauHa OTXOHA
110 RODMAXE BHYTDE
HOCNe Ly EMOr'o
o0BpeKTa OT UEHT-
paibHHX TOYEK I'pa~
HEYHNX 1% OCKHUX
dparMeHTor

INTEG LR Konwgecreo odpame~
HU# X CepRUCHHM
NONOpPCr paMMaM Bl
UCNHCHUA SOOI 2T
il Sy ¥ LAL ( 903, ﬁaﬂgc B [apuMerT 004
I BH3OBA CEDRUO~
) HHX JOAIDOrDEMM
: AN — e :
w 7R iNILGES (7800) Maccup Lp@siardy
I PHHANNRXHOCTH 20~

Yex TOMy WIN Kl CMY
35EMEHTY COCT&HROI O

»A)

B ASET

00T KT
I AMAS MaCcoKBH OO0%BEeMHHNY HE~
YMAS*™  #EAL (20) PRYSOR JAA RAZnGH

nogodaacry AccHeiye~
MOD0 20%EKT8

I o el M o4, [ - eyl g et st Ky o g Sl S . Ak - A AT el N W - a s e L

%)
Tk )

M =l

JanaercA PR pPACUSTS PTPEXMEDHHX GOBLEKTOR.
daraercsa DpN pacdere COCTRARHHX OJbEKTOS.

4.3.3. llpi nepexofe K¢ HTOpPOMy YPUBHD ~ OHE@DATHEHOMY Gy -
WSCTHAAETCR Tpeolpasoparme BXOAANY NGHHHUX K BULY, B KOTSLM 4B
HEIOCPENOTBEHRO HCHOAB3YNTOA B pAGOTe DaKera NPAKTBLHHY JIf - 'Fe,
He sTOM ypoBHE NMPOMCXONHT Nepexon OT HCoAeHyeMorn o001an. - v
LAGKPETHO} wmonexd, MRfupMmugma, ReOOXOIUMEBA NIA ONMCAHAR WIS LEEH
HOCKT lanpaHue OOGDUTHBHOR B 66 00%H8M SRAYITEALHC NDeBRIELLS AONN-
YEUTRY HXONHHY NaHUHX,

4.3.4. DXOIHHe foHHNS O PPAHVUE OONACTZ ¥ LUPDY3K&L nNpex-
“TABAGHH B BUJE TpeX Marpuy (reomeTpEM, NpPUSHAKOE A HATDY3RY) X
HEXOTOPOI'0 KOMRYECYBA NepPEeMerHEX, SARArMHX O4mue HDPENENBHHE Xapik -
TePHCTRKE JUOKDETHOR Moneu.

4.3.5, Xaa sapanms napaewerpop geppolf rpyome s [ “loren
quan” amuAr popparMeHTHuB cooCOG ONECHRER I'PAHMIH HCOXAAyeMoroc
oomexrra. locaendas pacCMATDUBLETCH KAaX COBOKYIMHOCYDL (PPEl'MeHTOB K&
HOHUYECREX NOBEDXHOCTeN ( (& 34cHNX PparMeRTIns), B NpPeIsmaX KOTODHX
NOGTOAHHN I'DURHYEHE YCA( A B AECH H3Moncuuf spegdell rpamwusol
Rarpysxu. Konugecrao TagAXx jpal'MeHTOB ONpenensercy nepemeHEol
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ANERAG  (rabia. 4.4), e BX DApAMeTDH 33HOCATCA B 1OJe KOODIA-
Har A 1o crporeM. OiHOJPeMELHO R Ticre NpU3HAXKOB JA  AAA Kax-
ROro GasyucCHOr'C ¢parmentTs BROIMTCA MHPODMSUNA O THOE TeomeTpudecxof
DOBePXHOCTH, APAMETDAX RHUCKPEeTH3AUHX ODH ANNPORCYMAUKA [NNOCKWMH
YeTHDPEXYTONEHEMA AR TPEYTOABIHMY 2JEMEHTEMH, T'DESHWIHHX ¥CJIOBMAX
% pygnax Harpyxenuft, 8 B HOMe HATDY30K A - BenWYMRH IPEHUYHKX
HATDY8OK. JTH (aQpaMerDH CJAYXAT MOXOIHHMA RAHHHMY XIS BeTBH, OCYy-
pecT aiADWel! nepepadorky BXORHON sEdOpManmM B ouneparweHyp. LOCTaB
OeDEACEHX MONYJe#, CTPYKTypa N8HHHX W NODAIOK KX 3aHECeHHA MOZPOG-
RO OnMcaHR B (71,

4,3.6, 3HoueHMA QA3AKO-MEXAHMYSCKUX X&DaKTEPHCTHR MATepra-
na (monyas ynpyroct® /£ & xoaddwrmenra HyaccoHa ) ) npucsam-
BAPTOA ONHOMMEHHuM NepemerHuM (radx. 4.4) ® DPAHATH NOCTOAHHHMH B
npepenax onHo# nogodaacrr. Ilpy paceMOTpeHHM COCTABHHX OCBLEKTOB 8TH
JeHHHE SAHOCATCR B MACCHBH £/ ¥ A7 , xaxgoe [ -e 3RAYERHE
ROTODHX COOTBETC TBYET (PMSHRO-MeXAHWYECKAM XaDAKTepHCTRKaM < ~#
nonodas cTH.

4.3.7, Xannue Tperrefl rpynny MoTyT OHTH NPEACTABIECHH BBYMS
pasAMvYHHMM cnocodamM, B neproM M3 HMX 38[I88TCH AMADA30H HOMEDOB
HEMCKDURIEHEHX 9JIEMEHTOR, ANNDOKCUMADYRNHX DE&NbHYD I'DRHMYHYO IO-
BEPYHOCTE, X SHAUEHWMEe ¢, OnpejiensAnuee ReJWYWHY CIBATA HEHTPANh-
HOR TOYEKM I'PDEHMYHOrO BAeMEeHT& BHYTPE HCCAEyeMoro OO0BeKTa 0T ero
rpammi, TO4YRM ¢ OXN¥HAKOBHM SHAUENMEeM fiapaMeTrpa ¢ TOJOXOTHYCCKN
00LeNAHANTCA B NOJe, HOMEpP KOoToporo & CoAykRT 1A BHOOpPA HYRHOIQ
SHAYCHNWA NAPAMETDODR M3 MACCHBOB AN, MA wm [fAS (radn. 4.4).

Bropoit cnocod npenycmaTrpuBseT KCIOIB30OBRHAC CEPBACHHX
BOZUPOTPEMM I/id BHIYMCHEHWA XOODIMHAT BHYTDPEHHAX TOYeR. HoumvecTBo
OOPameHAl K TAKMM [OIODOT PAMMAM (AS£E7) ® HeOoOXOmuMHe Hapa~
meTpH IAf ApX (MaccHMr J7 ) 3an8UTCA DoAb3orareseM, Kar BCIIOMO~
raTeNkHuR NPenyeMOTPEH BAIMAHT BROKA uRfopmaume Tperhel rpynmm He-
MocpeyoTBeHHO ¢ nepdorapr.

4,3.8, Honyuaemye B npouecce pemMeHES B8AaY DPE3YARTATH BH-
napTes HA anfaruTHOo-uudporoe rewaramnee yorpoflerso (AIJTY) w uma
NeodxOraMonTy BAKANAMRANTCA RA MATHATHOM JAOKP

4.3.9. Buxompan waformMAnwd, putepacmen ma ALY » apmieceoe
pacotw [, MoxeT AWTE yonOBHO DARIATR HA JRe I'DyNIKS

ARPOIMAIR A, DOMOTINMAG KONT MVTRROPATR NTPARRAREQOCTR JINRT0-
TOPKR BXOHHNX NAHHWY
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BHXONHHE NAaHHHE, HBIANMMMEcCH PeSYALTATAME pacyeTa Haups-
X6HHO-N6OPMMDOBAHHHX COCTOAHHR HccaenyeMoro OO0BeKTA.

4.3.10, Jlad KOHTPOXA ONOXNrOTOBKM BXONHHX RAMHHX Ha ALY
BHBOJIAT cd 00pasuu neppoxapr ¢ ExonHO# mHPOpMaumel, IT0 NPOHCXONMT
AUGO NpH ofHapyxeHME OporpamModl BpON& ONEORKE BO BXONHHX AAHBHX,
RGO OpU SaNAHMM NDHASHAKA DACHNEUATRE (/FPUL) (2) ~/).

Ecar 7FPUL7(7)=/ to HA ALY NOMHOCTHLD BHBOIMTCA BCH ONe-
PDaTHEHSA WHPODMAUMA B BHAS TACAAY, CONEIWANMX NOAA KOODRHHAT,
NPESHAKROB X HE&TPYBOK IAA DAOCKAX BAEMEHTOB I'DAHMYHOR NOBEIXHOOTH,
[loxayon pacnevarxy onepaTHRHON MHPOpMEUEE DPeXOMEHXYOTOS BHIOIHATEH
NpH OTAQNOYHHX IOCTAHOBKAX SajaYM, THAX KAK 3T0 OBABAHO 00 SHAYETO AR~
HYM pacIonoM OymaxHof aeHTH xad AlJLY.

Boxm JAPULT(1) =IFPyLl(2) = # 10 Ha ALY RHBOZNTOS TOXBKO
coodmeHre: “I'EOMETPUH TPAHUIR®,

B caxexyomefi cTpore XEOTRNIA yEKASHBADTCA OCmee MNCXO BaeO-
MEHTADHHX DAOCKEX PparMeHTOB M SHAUEHHe NPUSHAKE CHMMETDHE,

4,3.11, Pesyapreruy pemeRmA I'pDaHEYHOM sSanauy BHBOZKATOS HA
AIllY » Buge Tadauue nox oCmuM sarososkoM "PRIUEHUE I'PAHATHOHA 3A-
JAQM", llazee naAA Xaxporo IIOCKOTO SAEGMEHTA I'DAHNUH B CTDOKE TadiM-
OH pacNeYATHBADYCA SHAYEHHA KOODEEEHAT QeHTPAABHOR TO0YKH ¢parmeH=-
T4, & TAKK® KOMIIOHEHT BEKTODOB NepememeHu®® ¥ ycmauRk B meorTHOR
KOODUMAHATHOR cHcTeMe 72, 3aTeN IJIA Kaxnoro nond BHYTPEHHEX Touex
BHEANTOA €ro HoMep, roxe ROOPAMHAT R RENpABAADUME KOCHHYOW OCH A,
B I'A00axrHO#f ROODHNMHATHOA cHCTEME,

Komnonemru HIC na AUILY supongrcs B Empe rpynn o I< rovek,
PECNONORSHHHX B yeTHpeXx Tacxausx, llepsad H3 HEX CONEPXNAT KOMIOHEH-
TH BEKTOp8 nNepeMemeHER, BTOPAA R TPEThRA - KOMIIOHGHTH TEH30pa Ha-
npaxeHuit, B werpeproft Tadimuge cpeneHH SHAYGHMA TABBHHX HanpsizeHild
B Kaxnoif rouxe,

[locae nocrpoenus xomnonenr HIC xiaa Bcex TOYEX 09epeNHOro
noxs Ha ALY suparrosd MakCHMAABRHOE TIAABHOE M ORTABNDAYECKOE RA~
DPAXCeHEA, DO3BOAANIME ONpefeNdTh Hamdojlee HAUDEXSHHOE MECTO B DEC-
CMATDEBRaEMON KORCTDYKIMHM NDU SafaHHOM BapraHre sHemHuMX Bosaeiicrrult,
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5, [AKETH IPVHJAIHHX [MPOTPAMM "IIOTEHIMANL" W KX
VCTIOJIb30BAHME

5.1, MloACHUTEXEHAR 38NUCKA

5.I.1, OcHOBaHMe IJA paspadoTKM - [Iporpamma KoMILIeKCHOH
CTaHNAPTA3ALMY MO HayuHO-TexHmueckolt mpodseMe "PacueTH B HC-
MHTAHMA HA OpogHOCTR" HA 1986-1990 rr,

5.1.2. KpaTkasg xapakTepMCTHKA NpemjaraeMoro mMerona, Chpe=-
IeHMA 0 e10 a(peXTMBHOCTH, TOYHOCTH, YHVMBEDCAJBHOCTH, BO3MOXK~-
HOCTH apTOMATH3AIMM BCEX 9TANOB pacYeTa; 0COCHOBaHKe IpeaMy-—
MEeCTB, I'paHAl NpUMeHeHKS B peKoMexnyemoRl 00JeCTH pACHpPOCTpa~
HeHNA, & TAKKe HODMATHBHHE M JHTepPATYDHHS HCTOYHHKH LpHBene—
HN B HacTomme#t paGore n B |I-I8].

5.1.2.1. Yuupepcanpnag OTPYRTYPa MONTOTOBKM RAHHWX HAA
BROJE MexonHoi mHfopmanum ¥ fopma MpeRCTaBASHHA De3yAbTATOR
pacyeTa 10 IaHHOMY METONY NO3BOJAAOT B MAHAMAJIBHHNE® CPOKM NOO-—
I'OTOBNTEH CHEUAAINCTOR IAA oRcnayarTapu# MM "Horemmman"™, nc-
noank3yomero CTavmgapTHOE CHCTEMHOe MaTeMaTH4YecKoe ofdeclieyeHme,

9,1.2,4, [locnenoBATENEHOCTE peNEHNA ROHKPETHHX 3814aY,
HezapucmMoO oT odaacTn npmmederna IIII; TpedopaHMA K Kpanapu-
ke pado THEKOB ¢

5.,1.2.2,1, KOHOTpYRTHBHAA NMOCTAHOBKA 3alavH. /aXeHep-{po-
8KTHPOBIMK OnpelenAeT KOHCTPYKIIAM MMM X 3JAEMEHTH, IJA KOTO-
DHX BHIIOJHAWTCA pacyeTH, l[loxrorapsapaer dpaIMeHTH padounx
yepTereil, onpenesAnUMX I'eOMETPMUYECKHE [apaMeTpH MCCIeXyeMoIo
00BEKTA, pPACYOTHHE XAPAKTEePHCTHRY MATEepHANOB KOHCTPYKUAH K
IaHHHEe O BHEMHEX HArpy3kax. ChoeunualbHAA NOATOTOBKA MOXET OHTH
orpasuyessa oomw cpefeHmaMu O poamomuocTax I[N "lloresmnan"

% KPYI'OM pemaeMHXx 3a1ad,

9.1.2.2,2, [locTagonka 3amaun ¥ BHOOD AMCKpETHOH cxemu,
HimxeHep—pacyeTyuRk OONIOTABAMBAET PaACUETHYK CXeMy o0nexTa, OT—
BEYRDIYD [EJAM MCCAeLOoBaHnsg, C yueToM BO3MOgHOCTH IOl m mom-
pocTy IEM. llpm sTOM 00A3ATeNBHO M3YYeHMe HOKYMEHTaIMM, COIpO-
poxnapme#t IOl "llorermman” ("Onncaure nporpammu”, "PYKOBOICTEBO
nporpamvucTa”), Ing cnenyanpHoff HONIro ropK® TpedyeTcd NPRGJM3N-
TeNLHO HeJiesiH M HeKOTOpHi onuT npaxTHuyecKoM padoTH, KOTOpHH
MOReT OHTE npnodpetred B rnpoieccr ocpnagpa I,
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5.1.2,2,3, TIOOIOTOBKE MCXONHEX NAHHAHX B COOTBETCTBUM C
3anagHoRf pacueTHO#l cxeMoll MOweT BHIOJXHATHECH paCOTHUKOM, WMMe-
pmuM Keaguduran o TexHUKa-nporpammucra, Or oCecnedrmpaeT NYCK
sanayy ¥ NONY4eHHe pe3yALTATOR ee pemeHufd, JiIA creunansHol
IONTOTOBKN TpeldyeTCs OBAANEHVE HABHXAMM, NOJYUYECHHIHMN IIDH
p3yueRMn "PyxoponcTee nporpammucra® B Teusnue 1-< nHe#,

5.1.2.2,4, TlpencraBiaerue pesyaprTaToR - N0 fopMme HA AUC-
runre ("PyropomcTeo mporpammmcera").

5.1.2,2,0, [IOBTOpHHE MCCHAeNOBAHVA, BHINJRAeMHEe NIpH BADL-
MDOBAHMN NMAPAMETPOB DACYBTHHX CXeM, HeTPpYIO¢MKH N0 CDaBHEHHD
C NMepBUYHHM pPACYETOM, IOCKOJBKY COOTBETCTBYYIAA KOPPEKTHPOR-
ke wexonuoft mudopmalnum Tpedyer HeanHaynTeAhm'X waMmeneHu,

0.2, [Iporpamvuas HOKYMEHTELKMA M KOHTDOJEHHE [IpMMepH

ilporpavmmuan noxymentaivmsa Ha [Tl "Horemmman-<" ® "Horeh-
nuan-3" paspadoTaHa B claka po Bcecowsmw!t HaygHO-TeXHUYeCKUH
rrfopmaroHHE# 1eHTp (MHBERTApHHe HOMepa N (02840028549 x
% 02840056552), B HACTOAUMX PEKOMEHIAIMAX NPENOTABAGHH O~
caume nporpaMMy ¥ $opMmynAp, conepxampme HarooJee [ONHEE B 06—
e ceeleHnd O BoaMoxHoCcTAx III, ycaopus Bx sxcmayaTaunH,
NpAMeHenns, nepsrauy u T,.II,
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o0.2.1. OnucaHue NporpearmMi,

0.4.1,1I, M “lorenuman™ HaAURCEHH H& AATOPHYMEUCCROM ASHKE
optpad-1Y, HOBOAL3YOT CTAHREPTHOE MATEMATHUECKOE OCeclieueHMe ope—
pauuorHof cucrTemd OC EC, mepomm 4,1, 6,1 ¥ Oasppywrcs Ha OBM ce-
pur BC, Mmmimmanbaufl oGbem oneparupxofl namary 512 Koalr, olrewm
Huagonurenel HA MATBMTHHX JMCRAX Ke Mmexee 7,0 Mdalir,

ST "oTeHnuan™ cymectrnyoT B LAl OHCIMOTEKE GOhertHHX M
3u.PyL0IFHX MORYJIEeHl, KOTOIHE XDaHSY CH d& foMe NIMOro Jucryua,
Anst rpapcropreposxy [N monosbsyerc MADHUCHAA WSHT, HOTAPUBa-~
HUe CHONMOTOUHHX HAGODOB OCYMECTHAHETCH YTWIMTON [LAMOVE  Cux-
paiorHoR cucrenu OC EC.

5.2.,1.2. dyaxuponanbHoe HasHauenwe. I "loreruuan”™ 1rwmhiak-
Ha96H VAR pemeRHA Ha IC OBM sanav erarxry CAOXHHX HDOCTDAHCTBERN WX
KOHOTDYKUMR ¢ yueTOM Da3nuuHuX BHeuHMY nosueldcrsuit, O0terramm uc~
greAoBaHUE ABAANTCA KOHCTPYKUKE, HADDPALEHHO~ReGODMUDPOBEHHOE COCTOM
H¥€ KOTOPHX C JOCTATOWHOR #HECHEPDUOA TOYHOCTLE MOZCAUDYET pemenEe
TPEXMEPHOR 381a¥4 MEXBHUKY TBEDUHEX XeOopMApPYeMuX Tes IDH BaPREPO-
B/RAE OCHOBHHX IIapaMeTpOp DacusTHHX cXeM, MCNONB3yOTOA Caeayuiue
LI MOReneR: 1) MuCcEBHHE TeJd, KOTODHE MOTYT ODMRaThe) Hia Jupy-
fO0 OCHOBAREE NDH JPCOM SKAUSHWE KOS(QPUuUEHTa HOCTedd; &) oObeKTH,
GUPa B TEHHNE M3 NJACTHHYATHX 9JE€MEHTOB, PaclOlOZeHHWK L QOJeM
CLy“x€ B PASHHX [OJOCKOCTAX, NI ROGSJMYHHX BapMaHTa¥ 6 OLPDABSHNAA
Ho CAOEHLUM KpeBuM, O0xnacrtd Moryt OrpasdqyuparThCHA HPOUILONLFHME KDH-
BONMHE UHHME IOBEDXVGCTAME @ AMeTh OCASONEHEA B BRIE Hoa0ctrell K
TOHKKX DaspesoB., Mexuny OTIENBHHME dJeMeHT UM KOHCTDYKUHMH NOMYyCKe -~
NTCA Hauoonee pacOpoOCTpAHEHHHES BHJH KCHTaKTAa: HICANhHO® KOCTHOR
LOSIMHeHAe ] nepepada YORAAR# Jvilbk B ONHOM HAULABRAGHAE§ IIONHOE Of=~
CYTCTHEHE GRAZH; DASJUYHHE KOMCMHAUAHM CMEWsSHHUX JCIORFR COIDAXPHESR,

9.,42.1.3. Onmcaxre xormdeckoft oTpPyKTYPH. lxetd .pHEKASAHLX
fporpamM "lorenmuan®™ fnd pemeHud COCTABHHX JBYMEDMHX M FDEXMEp-
HHY OOBEKTOD MMEDT eJMHy©L CTDPYKRTypY (pwc. D.1). Oum cocroAr us
GJIOKOB: MCXOZHOR EMpopManue JA4A¢G | peweHHS I'paHUTHOR sajadm

Jé& ¢ , NOCTPOEHUS oA KOMIOHEHY HanpAXeHHO-Iedho DMIPOBEHHNY
COCTOAHMR BO BHYTDOHHMX TOUKaX JS¢'V M CEPEHMCHHX IPOI'pDEMM
SERVIS

B daore moxonHoft mRPopmaimm 440 OCYmECTBAANTCA BBOK
N neppadiad o0padorka NAHBEHX O MACKPETHOM CXEeMe HCCHeNYyEeMOro
00%exra, 6ro reoMeTpHIeCKHX N JU3BYeCKHX NapaMeTpax, 4 TARKE O
nefcTrByDIMX HA OCBEKT HArpysSKax, OTH JIoHHHE SSHOCATCA B TI® MATDR~

UH: noxe xoopnwrar A, none npHsSEakop J4 WM floNe HATPYROR A4
(cx.pasx. 4.3 ).
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Prc, 5.1. Yrpynrernas cxema IOl “Nlorerymax”™
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Ha HaganbHOM ®TaAIE BHYMCHMTEABHOrO [pOoUeccs OCyleoTBIf~
€rCcA IepBAYHAA 0o0paldoTRaE ROXOANHOR BMEPOPMAUME K BHLY, MCHOIHSYeMO-
My Ha oOllepaTRpHOM ypoBHe, Ha OCHOBE NBHHHX O (AaB0BHX TI€OMETpH-
JecKux dparmeHrax E napaMerpax JUCKPeTHSAnuA BHYRCHANTOA B 38HO-
CAYCH B HoOle IeOoMeTMHA KOODUHHATH HEHCKDHBIGHEHX SAEMECHTADHRX
dparmenron, llapaszesbHo nNepepadarHBapTCd NOIA NPUSHAKOE ~A X
Harpysox A4, Taxk Kak Mex)y HAME M OOJeM KOODHHMHAT JOAXHO Cy-
MeCTBOBOTH BSAUMAO OXHOBHAUYHOS 000TBEeTOTHEREe. XA XpaHeHES MAGCH-
BOB MHODMAUER ECHOJBLSYDTOH K&K oleépaTEBRHaR Namarh OBM, Tak H
BHOWHEE saloMEHapie yorpoficrsa (B3Y). Noxyam, ocymecTRAfpmde
NePERYHYD OGpasOTKy MHPODMAURE, BXOIAT B ONOK JSEAVIS. Cona xe
BKAUYEHH UpOrpaMMH, OCYMWECT RIADIEE KOETROXDL HDABMABHOCTH KCXON~
HHX JaHHHX. [Ipe odRapyreHME ONMCOUHHX NAPAMETPOB HA Hedaranimy
yorpoficrea OBM BHIAEeTCH IMATHOCTHYECKOe COOOmMEeHMe B RHIONHEHME
NporpaMMu N PEXpanaeTcH.

B1oR pemeHms rpapwqHOff safaYm S Y4  BHSHBAETCH OpH
SHaYSHERE XOTBYecKROR nepewmesBo} AJ/4 = /AU F, B cOoCTORT A3 MOLY-
Af POHOHHK CHCTEeMH anrelpagvyecKux ypashHeHult JA/77NA , yopapisp-
me# nporpamMu JOPMRPOBAHNA KOSPPUIMEHTOR CHCTEMH M IPABHX qacrel

AXG £ FF , 8 ragxe OHORA BHYACHEHES KOIGPHIMEHTOB JAX OXHOI'O
s XeMeHTAPHOTO (pArMeHTa I'DAHEYHOH NOBEDXHOCTE J[A'/ZF4 . Heodxo-
I¥MHE THI BCHOOMOI'ATENBHOI'O COOTOSHNA BHORDEGTCH APTOMATEYGOKH,

Iia pemenma comcremd ypasmermf#t B [l mcuoamrsyercs DporpaM—
Ma P77 MA, peanusyomas Cxounuit merox I'aycoa NI MOXHOCTHD Sa-
NOXNHEHHHX Marpay, MeToy TpefyeT reHepanaN IO HOMEDAM CTOACGA ¢
N QTDOXE , andoro xopdjummeHra axredpamdeckofi cucrems ypaBRHe-
Hull, Jlxa yXoBreTROpEHNSA STOro TpedOoBAHNA B ynpapispmell mporpamme
GOPMRPOBAHNS KODPIWIHERTOB NOUOXHSOBAH NDHHINI ONepexaomeroc mad-
X0H8, SAKIDYIADENACA B BHINCACHNE HEXOTODOTO KONWYECTBE Xooddmum-
eHTOR KA6TOYHOR crpoku (madiaoBa) no Toro, KAK OHM Oyxyr “sarpedo-
BEHH" OpOrpaMMolf pemeHEA CHOTOMH ypapHeHuf#i., KomaHpzoR Ha dopMEpO-
B&HEG OYSDENHOr'0 WaGAOHA CAYXNT SalIpoc Kos@fMumeHTs, BHXOLANBIO
88 DAMKE Npeanpymero madxoda, Taxmu o0pasom, NpOrpamvsa DPetieHms
paxTRyeCEN yOpaBRAder POIMAPOBAHNEM CNCTEMH AXreCpagyeckKmX ypaB-
HeHngl,

Cxenyer ormermrh, 4T0 B GnOKe JOPMEPOBAHNG DeaXHSOBAHE
BOSMOXHOCTD T'SHepauNN paSpemapEEX CHCTEM axrespamvyecKEX ypapReHNWi
C HOMOSBD NHTETDANBHHX NUPSACTABNCHHR K&K Depememexufl, Tax m Hampd-
ReHRR,
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BIOK BHYMCHEHMA KOSGGHOMEHTUB [V 7L JF JIAR ONHOIO &I6MSH-
THAPHOI'0 fparmMerra IMpeHMYHOf NOBSPYHOCTHE peaxsyer MarmuHull airo-
PuTM, IpelyoMarTpRBaEONHE BHYACACHHE OaSKECHHX HHTEI'pHJIOR B MOCTHOR
CHRCTEME KOODIHHAT ¢ NOCJA6AYKMEM MX NeDOeMROREHASM HA HANPaBIAOVMHE
KOCWHYCH. [ BUMUCHEeEWHM KOSPUIMEHTOB NCHONBIYOTCA SAMKHYTHE
AHAJHTHYE CKME (QOPMYJAH, SHAYMTENBHO COKPAMAKNIME BpeMd 3arpYySKA
BETPAIRH OO Iporeccope OB 1o CpaSpEEHMD O YHCIEBHEM HHTEIDREDO-~
BaHueM, JIAHHHR aNATOpHTM MpPOCT Opu peanxsauus HE IEM ¥ nosnoxser
AET'KO KOHTDOJAWDOBATH NPOMEXYTO4YHHE PEe3VALTATH NDH ero OTA&NKe,

PesynbTaTH peneHud IPAHMUHOJ 33184YM BHBONATCA HA ainpapaT-
Ho-neuarapmee yerpodcrso (ALY) B vadawunolf dopme M 380UCHBAKTCA
Ba B3Y I NOATOBPEMEHHOrO XpaHeHus (WAL 74).ONHOBDEMEHHO C STHM
MOKET BHYMCJATHECA R BHBOAMTLCA HA NedaTh HOPMAIbHAH COCTEBAAUWBA
TEH30Da HanpAXeHE}, OTMEeHTMPOBAHHAA BIEOJL KACATENBHOR K YYACTKY
KOHTypd, 9TO NOSBOAAET HCCAENOBaTH BAREYH O KOHUGHTDARKHE HaOpAKe-
HuH,

DAOK BHUYECHeHMA KOMIOHEHTOB Hall pAXeHH O~iedopMIpOBAHHEX
COCTOAHHR BO BRYTDEHHHX TOYKEX COCTOMT K3 YODABAANWEr'0 MOXYyAd SU)
¥ On0Ka GOpMMPOBAHEA KOPJUUMEHTOR JNA ONHOI'O BJEMEHTA I'DaHUUH,
RCOOMbBYEeMOro H NDH pemeHM® I'pakMqHol sajaus, JOUOIHMTENLHOR RH-
¢opmauneR XJaA 8TOI'0 CJNOKEZ CAYXAY XOODHHHATH TOYEK, B KOTODHX BH-
GHCAANTCA KOMIOHEHTH & N @'. Kpome oTHX BeAWIMH BHIKCAADT-
CA Takse BSHAYEEBA I'JaBHHX HAONPAXCHU§ B KAXNOR TOYKE W MAKCGHMAABHO®
OKTA3ZDEYECKOe HaNpaAXeHHe IAA I'pynn To4Yex, KOTOpHEe DOBSBOIALT CHe-
AaTb BHBOX O HNPOYHOOTHHX XAPAKTEPHCTHKEX DACCURTHBAEMOI'C O0BEKTE,

[lo sHa4YeHHAN HanpAXeHHfi B OnpeReNeHHHX COUYEHUAX MOTYT OHIL
HafineHH NPONOJBHHE X MMOUEDEeYHHEe OWAH, A TwX8 WSIE0ADIME MOMEHTH,
KOTOpHe MHCROXB3YDTCH KaK ACXORHWE RaRHHe AIA OGNOK8 SPMADOBAHRA,

Ana BHBONA DpOMEXYTOYHHY DeSyIBTATOB CYOT3, AOHONHATONE -~
HOM mHpOpMAUMM N JJIq4 yhpamieHEd NpoueccoM peueras samavu B [
"lloTenuman® mCOONE3yeTCA DAX AOTHYECKEX NOPEMEHHHX,

Pesyasrarsd pacyera moryr suuaparbcs #Ha AlllY B Bame Tad-
JH BTE Sa0ucHBarbog Ha BIY xad nocxenyovmelt o0padoTKE ¢ HOMOMED
NaKeTOR TpagavecKuX NpoI'pamMd Ha TIpafoloct POMTENAX HAM rpajuieo-
REX ZHCIReAX,

5.2,2, dopmyasp.

0¢2,2,1, OOnme cpemenun. lamerH NpEKAAEHEX nporpamu "Ho-
reHpas~<" 1 “loreyiman-3" paspacdorann B Kuepcrom WHXEHPPHO-GT DO~
TEYRHOM PHATETYTS . DRY OOpMACHH R pRHe CHGAMOTOR WCXOIHNY
(SHE2, TEvT Th e BOSEZ A E vlAA Y B O00BeRTUNX

f
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( SYSC.LOUD. TAVR B S¥S2. 2047, Vin/A ) mopyaelt. Kaxpasd nommpo-
rpaMMa ofopMnesa B RUIe OTHEALHOT'O paspena, B dndomorexaxy OCHEKT-
HHX MOJyJiel CONepxaTCA TAKEES B RKJe paslesioB sar'py30duHHEe MORYVIH
KexIor0 nakera.

5.2,2.2. OCHOBHHE XapaxTepHCTAKE. Twi OBM  EC-I1022 -
EC-I060, Onepaumonnaa cucrema OC EC, sepcum 4.I, 6.1.
O0reM oneparuBHOi DaMATH JIA BHOOAHEHHMA 3gnaHEa <50-300 K -
Tvo mamEHHOT'O HOCHTEeAA MArHNTHHE JNEeHTH, IMCKH,
fAsEx Dporpammupopanus @oprpar-1Y,
OcHOBHOX pexmM paGOTH HaxeTHHH.
Bxomaoe ycrpoftcTro nepdoxaprodHoe ycrpoficrsO BROAA.
Buxomnoe ycrpoftcrso ALY, MI,

+ A Tpadcnopraponry [l ucoonbk3ynTcAd MATHHTHHE JIEHTH.
Konuposanne ORGIMOTEYHHX HaCOPOB JNAHHHX OCYIUECTBAACTCH YTHJIRTOH
JEAMOVE  OnepaunMoHHOM cxcremu OC EC,

5.3. IpumepH pacyeTa

5.3.1. Il "lorexmman~-<2" u "lloreRuman-3" RCOONB30BAIHCE B
p a3MMYHHX OTPAaCHAX TEXHMKH I ODpAKTHYECKEX KOMIIJIEKCHHX HCCJeno-~
BaHn# OTBETCTBEHHHX KOHCTPYXKUM# B pa3HOOOSpa3HHX pexuMaX SKCIIya-
TAUME DX MHOTOBARIMAHTHOM NpelCTaBICHMH OCLeKTOB W KOMOMHApOBa-
HEH COCTSBHHX 3JeMEeHTOB, Peasmsaund TakKEX MccIemoBaHMil Tpedopana
ASMEHEeHHN! B WMPOROM OHAIl&30HE [OCTAHOBKH Sa4la4YM B 33 BHCMMOCTH OT
HasHayeHd o0BeKra, €T0 XapaxKTeMCTHX ¥ crajuil npoexrHpOoBaKud,

Ha RavaJBHHX HTranaxy OpOeRTHPOBAHAA OCHYHO BHIIONHANACH
CPEEHHTENLHO HeTpynoeMKad, HO JOCTaTOYHO OCOCHOBAHHAA OUEHKE& 80—
KESHHX BADHAHTOB C QEJBO BHABNEHUA BIKAHKA OTIENBHHX MHOI'OYHOAEH-
HHX OapameTpoB Ha NPOYHOCThE, KOJATOBEYHOCTH, SKOHOMAYHOCTE M JApyrme
X8PDAKTEePDHCTHRE ROHCTPYRIME, Ha 3axIOYATENBHHX HTaNax HCHoAB30Ba-
ARCH NPOCTPAHCT BeHHHE DACYETHHE CXEMH, KOTOpHe ¢ HamGoabme# HOJ~
Horo#t MOonenmpopaxm npuHATHR padoqud BapEaHT KOHCT DYK U¥H,

Ana  npuMmeps  Ha puc. 5.2-5.34 DORaSEHA YACTH PESYABTATOR
RCC/6NOBEHRA HaNpAXEHHO-REJHOPMADOBAHHHX COCTOAHAM pasJAYHHX O0BeX-
TOB TEXHRRHE, IIDA IDOS KTWPOBAHUN KOTOPHX OHJE BHABAGHH NpenAMyleQTRA

M "loTeHmman" nmo cpapHERAD ¢ NCHOABBOBSH MEM NDYTHX paCUYeTHHX
annaparos,

5.3.2. B MAxeHepHOA DPAKTHKE YACTO BOSHERaLT OOJBURE
SBTDYIHER¥s NPE pacyere COCTAPHWX NGHEKTOB, 3NEeMEHTH KOTODHX
PMEDT CJOXHYD KOH{WTI'ypauum ¥ cMemaHHHe yoNOBAA colpAxenns. Xapaw-



43

TEPHHM lLipEMEDOM HOHOTPYKUUE MaUMHOCTpOEHMA TA&KOI'0 THIA MOTyT Cay-
KNTH DASIEYHEE BUOH coeiwHeuuf nonarnk ¥ o00poB TypouH (pe, b, 2-
5.9).

JYe BUIHO, YTO KOCTATOUHO TOUMuH pacuer 8Tl KOHOTDYKIHH
ROMKEH CTPOr0 YyYRTHHATE COBMECTHOCTH DACOTH nonarku ¥ odoge., C
8rof UEHBO OCGWYHC HEJA&NTCA HOUWTKE OpHMEHEeHMA HOCTATOYHO &npolH-
POBAHHHX YHCJEHHHX CeTOUYHHX MeTOHOB. OAHAKO MclonbsomiHMe MKS unm
LPYUUX HOJOOHHX annaparTonB B 5TOM CAYy4ae h3 88 CHOEXHOCTH reoMeTDEN
OOBEKTE M HEOQOHYHOCTH €TI0 Hall WIXeHHO~TE O MUPOBAHHCIO COCTORHMA,
XUPAKTE PUSYKIETOUA DESKUM R YACTHM UM3MEHEHWEM T'DUJMEHTOB, Tpeldyer
BeChLMA HOUPOUHOY ¥ HepeIyIATROB nrckpetw ayur BCell ¢ocrapHolt O6-
nacTd. HOAI'Grushe TUKOM WCXOARON WHQCDMLIL MY MOXET JPEeBPATHTBOA B
CEMOCT CATEABHYR JIpOINeMy, 8 THYLROEMKOCTh pucveTa - IDeBHCHMTL BO3~
MOEHOCTDH CPENCTE Peanuddynk. lleuroMmMy B IpaKTUKe [NPOEKTUDOBOHESA
91 OULEKTH PAUCUNTUBARTCH, KuK NPauuic, HA OCHOBe DPACWICHCHUHA
COCTABHON KOHGTDYKIMH HB OTHENT HHE CAMuCTOHTeJBHHE TEéXN3, B KOTO-
PHX Hul'Dyski He YOODHLUX KPOMROX sanasrod B8 peayakPutd JJIOUMALLHHX

BROUSPUMEHTON MM WUTYUTHUHLX coolipaxeHBll,

5.3,3, Tloknxem na ipumepe, wro npumesenue [ "lorerunan™
LIS MOCAGNODAHMSA PHKAY COOTHRHUX OCLeKTOR I03BONAET OYeOTHEHHO
COKDPATUTE O0LeM BRONMMONR MHPOPMuULMYE ¥ YNTOCTHEL pemeHne SLHAYM
(HPU HPAKTHUECKH TOYHOR NUCTAHUBKE. llhn BTOPO PACCMOTPUM hacuer
COSQMHBHKA XBOCTOBOR yacTH JotaTku Naposoll rypSubn ¢ ofonom
AUCKA, NOKAJAHHOIO Ha pue, H.2.

SHAYHTENLHAN IDOTAKSHHOOTE ROKOTPYKUME B OKPYEHOM HANDAB-
JNOHKM LOIROJAGT HpeluTHLHTS €0 pado?y B yonopusax BAockod nedopua-
Uk, Leyrpodesnusd cuaa o1 BpalleHHA JONETHRE ParoMATDEBAETCHN B B~
I8 DUHHOMEDHU DPHONDENENSHHOH HelDyaks enyHRuHMOfd METOKOABHOOTH.
Xpooropas w80TH AMoka {(rpudor) xeoTkO sAawemnexa 1o ook 7'y (dpar-
MeHT 7-8), COEMEUTHOOTS PROOTH YJ8MENTOR OGSCLOYMBASTOA KOHTAaK-
TOM Ha ODODHEX kpomkux 12-13, 16-17, 20-21. Ha OuTanbHOM JuHRH
pasnena vJaOMENTOB OTOYTOTRYNT Hunpaxeidis., Moxynx ynpyrooTH I'puoxu
X XHOGTONON 4aCTM NON&TRM PabHH GOOTDOTCTHRERMO 4 « IS00 Mlu x
£, = 2100 Mla, xosqquumesru lyacaoRa ommuakosus ¥ = 0,3,

Bost rpamuils odbexTa &IPOKCHMEDOBRANAch <31 npatOMidHet iy
BJAGMOHTOM, BHYT[M oGnactd Cwrd sudpaHo I780 foyex, B KOTODPHX Ofl~-
pefeannoch HANDAXSHHO-n&GODMRDOBAKHOE 00Q¥VRHEE, HEPOpMAIMA O IeC
METDMN ¥ HOI'DY3Ke NpeIOTABAGHA B nuje Mary B Ta0n, 6.1 m 5,2,
doxoniue pARKWe 1A onuMoswdoff nHue wAxegYR NOK&sANW B Tads., 5.3.
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Ha pc, ©.3 HOK&38HH DEe3JARTATH pacyerTd B BULE KH3O0UMUHUH
KOpMUUBHEX HanpaeeHEd. Inad pemeHMs sagadu Ha KC--1033 norpedoBa-
Hock 80 mad.,

0.3.4., ABGNOrUYHO MCCASHOBRJIOCH S8YCUEKOBOE XHOCTOHOE
GOEIMHE NG, KMepmes I'IaZKyw rpaHMgy 3ySeen (pac, 5.4). Momym
yapyroctTy IsocrobBoll yacr® XACKa M O00HR OjuhaXond { £= 2100 Mila) .
sosdguupuerTn llyaccoHa ¥ = (,3. lUenTpodemuan cHMia or »paumapned -
UA LONATKY nepejlaeTcd B BHUE paclipefleNe iy Halpy3KA 7=
3,26 wlia, Ha yvacrrax KOHTarra Hpeiiuoiarasoch OTCyYuThBEe Xaga
s ALHKNY Halpamenn®., Mar#iys recMerpUd, HPH3HAKOL H HAPDYIOK Lo
du B oradt. .4 # 5.5, a uoxonHHe naHHHE B Tadid. 5.0, LIs peuedAn
PraME Y HOR SaRavl CHopMMDOBAHA R pelleHa cacTema 308 ypapaeHal,
sy U3 ooaacTa pudpapo 1233 rogkE, N0 SHaYSHAAM HalipAReHui B wov.
A HOOGT POBHE X30JMHUM i“?';f (pec. 5.95). Nua pemenug oroif sagauq
g W0-1US3 norpedoBaiioch 04 MEH.

6.3.5. B pasiuyHux o0BpeRTax MAHKHOCTPOEHUF MADPOKO MCHOAL-
SYWTCA AOHCTDYKIMM, WICOTOBJAEMHE U3 CTHKYeMHX HJEMEHTOB, pacio-
AUKEHHNX B PAsHHX NAOCKOCTAX. BOo MHOTHX cAydasdx Tarkpe IiacTHHYS -
rhc 9JIEMEHTH M3-34 OTHOCHTENHHO HeOOABUWOR TOMMMHE 110 CPABHEHHY C
KpYIUMH pasMepaMil XeparTepasypred OOABWOR IMOROCTED, H4TO HO3BOLM
eT ONACHTDL KX HSNPAREHHO=le HOPMEPOBAHHOE GOCTOHHAE YDABHEHWAMY
gaockod sanagd Teopum yapyroor¥ (T.e. ysecTr o0uyD XECTHOGTE CH -
MTEMR, (IpeHeOperafd MSIMOHOR XKE&CTKOCTHW OTHEHBLHHWX BACMESHTOR).

0.3.6, XapukTepHHM NPEMEPOM TAKOT'0 OJBERTA ABIHSTCA WHPG
HOLOJAA OBYTaBpoBas Callka, Jexamas H& BByX OHOpax M ocaadasAHaR
B CTeHKe orBepcrdeMm (mac. 5.,6). Uoaxw ¥ CcTEHKM JBYT&BpA NpelCran
H0F COCOR TOHKAE NJACTHHH o, KOTODHE pacCMarTpWBawTOHd Kaxk oT-
RENEHHE SJAEMEHTH COCTABHOR KOHCY DyRKudMu. Monyib yopyroCTR MaTephs
A4 KRyTABDA £ = 2,110° Mla, koagpuuuent lyaccorma ¥ = 0,3,

Hanuuwe oMMMETDHRM CAlNKA OTHOCHTEJNBHO OCH %, NO3BOJAAO
DACCMOT PeTh XMk €€ JeByD fonoBKRy (puc. 5.7). HonrypH KByrampa,
BFKIDYaA YYACTKM CONpAXEHWs, NpejicranJeHH <7 gparmeHtamu, Marpuon
I'eoMeT pull NMPASHAXKOB W HAI'DYSOK IPRBENGHH B T&0X, 5.7, ROXOAHHE
K4HHHE -~ B 180X, 5.8, BOxusm orsepcras Ouno BuGpaHo IX) Touex, B
KOTOPUX ONpeNeXANECH BCe XApAKTEeDHHE ROMIOHEeHTH HBUDAXGHHO-Iedop--
MUPCREHHOT'O COCTOAHAR, PAacoMATDUBAJNCE YeTHpE HONCKENMA RRAApAT-
HOVD 0T B POTHSA, CHMMETDHYHOI'0 OTHOCHTENRHO OCH 7,
Ha mo, 5.8 noxasayH pesysptArh pacyera s Buic E3IOAHHEE

1t NEC RAPAKTEPHHY BAA BTOLO CAYHAA HGnpEReREMR 7wt wrropHY
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CAeAyeT, Wro IO Mepe yRaAeHHA OTBEpCTHA O0F OCH 2, BOJU3H HEERNOH~
HHE yYACTEOB KOHType OcJaCIeHEs NOARIASTCA KOHUSHTpanud Happaxermif.
Iia pacuera gZeHHOR RoHcTpykuwm Ha EC-I033 Owro sarpayeno 30 muH.

5.3.7., AHanoryqHH# aqaims BHINOJHAETCH M pacdere ysiaa,
COCTOANEro K3 TpeX BSARMHO NEPNeHTURYAAPHEX OacTAH, OueHmBaxcd
XapaxkTep KOHUSHTPAUME HAUpAXeHAR BOJIMSH XECTRO{ TOYKA I8 Heno~
OpeJICTBEHHOM CCSNUHEHuH ®JemeHTOoB (pEc. 5.9) B OpM ECDOABSOBAHAH
KOHCTDYKTUBHHX MeponpuaTuft, yaywunapupx padory ysas (pue. 5,I10).
M&TpHUE TEeOMeTDMM, DPH3HE&KOB M HATPYSOK CBEEHH B Taci. 5.9, a
HCXONHHEe NAaHHRHEe NpelcTaBNeHH B Tadr, 9.10,

llo pesyabraram pemeHHS LHOGYDOCHH IPAfUKHM HSMEHOHHA KOd{~
JMIMeHTa KOHUGRTPATWE Hempamemult «, =0, /g BIOND OCK Z, HDH
JNATEHAN OT XECTKOR TOUKK Ha Z,=J, 60 /5 B 267, rie O =~
TOMIMHA nnacTrH, llpm npopenedHuyr  KOHCTDYKTUBHHX Mepounpasrui 1o
CHURCHHO KOHRUSHTDAUMM HAIDAXCHEN BOMM3K xaecTKO# TOoUkM (yCTaHOBRKSE
pacnpeie XTeJIbHHY TPeyTrONbHHX HJEMEHTOB KHEN - pnc. O.I0) mpusue
U3MEHEHHA o, = /(.KJ ) uMewr donee NOJOrRAf xapawrep, Hconegopamo
TaKse DOBEJleHne QYHKUUH of, = C,, / g X X, = 0,y /7 IpH YCTEHOBKE
KHML] H COOTBETCTByOIEM M3MECHEHMM TOYSUHON Nepenaddm HaArpysK:a HA
AMHeRHyL BIOAE CTODOH KHHI.

0.3.8., XaparTepHuMe O0BEKTaMU, HANDAXEHHO-NE(HODPMUDOBAHHO08
COCTOAHEEe KOTODHX nexecoolpasHo mceaezonarhd ¢ nomompn HINl “Horer-
an-2%, ABNAKTOA KOHCTPYKUMM, COCTABNEHHNE H3 OTHEJNbHHX DaHeNel
UpM pasaMyHuxX BapuaHrax yorpoficrsa coenuHeHmit, . Kax npumep
pe3yabTaros pacuerTa TarRoro odwerra Ha puc, 5.1 maolpameHH SMODH
HaNpAReHU, BOSHMRAONAES B NEepEeropolike, cocTosmel ®® veTHpeX nape-
Jefl, Op¥ BePPUKANABHHX M TODUSOHTANBHHX HAIDY3KaX. CBASE Mexny H&-
HENAMA OCYUWECTBJIAETCH JAUMND B HANDABJICHUE HODMSIHR K YYaCTKAM OO~
XEHUWH, & Ha gparmenrax A  sanaH MuesibHuRl RoHTart, HexomAne HaH-
HHe NpdBeAeHH B Tadka., 9.1l

IiA pemeHUA 38N1a49¥ KOHTYD DaHdeseyd, BKMOYEA YUYECTKM colpi-
XeHuA, annporcuMaposaxced 308 mpaMonureliuHMg orpesxemd. BRyrpM pa-
Hened duno BHOPAHO <415 TOYER, NO 3HAYCHMAM HanpAXeHRR B KOTODHX
MONTpOSHY SO PH,

D.3.9. Ilpn HcoaemOBAHMA HpOGNEeMH KOHUEHTDAUAM HanpsxeHu# B
WX MARMHOCTPOMTENBHNX KOHMCTDYKUMAX CTABATOS 34Ka4a, B KOTODPOR
peHABRHOA KOHCTPYRIMA allpPOKCHMADYEST A CECROHEYHOR WM 1RCTHYHO 0P~
penmeHnof odnacren, mvewneft orseperis, Oppmenerwe NI "Mores-
R R" {10 popdeT RUDCAHATE TAROK AHAAWR NPH DPOWRBONFHOM OTCPTAKRA
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LUJIA0ICHERA, CAQUMCYOM CT]OeHME ORLyisomed cpeir, vYacrTHuHOo# WM
NOIHOR BSAKAGAKH OTBEPCTEA BCTABKCH M3 JIpyroro sarepRana X APYIHEX
0COOGHHOCTAX KOHCTPYKIMH.

0.3.10, Jlug npmmepa pacCMOTDMM Pe3ysAbTaTH pacYeTa8 MACCH-~
B4, HaUDAXEGKHO8 COCTOAHHE KOTOPOr0 HCCACNOBANOCh NIDH H3MEHeHMH
KOHIMTy paudy MRINYSCKH NOBTOpAMMXCH ormeporelt (pwe. 5.I2). Mac-
CHB HOXONMJNCHA B YCJOBHAX NaocKolt nefopmanmm, MaTepvas XOHCTDyKOEH
X8PAKTE PUBOBAKOR MONYASNM VYIDYIOCTHE £ = 293-10° Kla, xosdhaqueH-
roMm IyaccoHa Y = (0,20 B BeciMa HESKOR CHOCOCHOCTER X ROCHPAATED
pacTATEBANIMX Hanpaxemm#, Harpysxa npefcramiaanach 48cC ,BHMB Chxa-
Mt (/= 236 H/M") MO OGNaCTH S ¥ DAHHOMEPHO DACHDENENEHHHM
RaBJeHMEeM Ha TpagWue /4. C yUsTOM YCIOBH} CHMMETDHM 38&YM pac-
CMATDHBANACH ONHA HEMYEeCKH NOBTOpADEadAcs dactd odascry. [p® Npa
MOYTOXBHOM OTBEDOTHU NOABIANMCE SHAYMTENLHHE PACTATNBADIME HAUpSI-
XE€HHUS B cepelfHe mpoxeTa, 4Td BUAHO X8 pre, 5,12, I'te M300pRXCHH
HSOJIMHAKE HODMAXLHHX HANDAXCeHUH BIOADL BEPTHRANPHOR OCH,

5.3.11. AHAJOI'RYRO PACCUMTHBANACE KOHOTDYKUEA, B EKOTOpO#
U0 CcpandeHMY ¢ npensmymel ssmayefl HEOKOIBXKO HSMEHANHCE HOXOXHHE
LasAHEe D OTBEPCTHL NMuanasach cropvaras gopMa, £ 5= 107 la, Yy =
- .2, g = 350 H/u® (pme. 5.I3). lipHHATSS cXeMA aliiPOKCHMAIHE
PEIRVTIH HeSHAYUTENBHO OTHRAYANACE OT NPEBENeHHOR BHue, B pesyasTa-
{2 DECY8TA U0 YJOTAHOBIEHO, YTO yoTrpORGTBO CBOHA yMeHbIaeY pac-
T HUARBPIE cSODAKCHAA B BHIHBEET [[OARIEGHEE OOXBIOIrQ pacropa y
w-v apkE (pue. 5, I4).

9.3.1<, Jlna manwcrpanuy Opouecoa HOGTOTORKA BXOXKHKX NBE-
ek nan T "lloremman-3" u aHaan38 TOYHOCTH NOJYUAEMHX pPE3yHbTH-~
tur PRGCMOTIEMM DAX NPOCTPAHCTBEHHHX B8J8Y O ROHUEBHPDOUMH HaNDAKe-
HEK o TOHKEX OIBQCTHMHAX ¥ OGONOUYKAX OpPR HAI'DYREeHWE DACTATE BaDHMMY
yeuwxmAMK, byrem npeAnonasrarh, 4TO DARMYC Of BEDCTHS COMVMEDHM C
TGO nxacTuHu, Torga pacnpepesncHue Hanpaxewmy sOmasm ocxadie-
HéA HOCHT CYMEGTREHHO TPEXMEDHH® XADaKTEeD I Moret? ONT. TOIHO One-
HEeHO JUMbL ¢ DO3UnEM ' pexmepHol recpan,

2.3.13, KiaccEuecrmM DpWMepOn OUDefeeHEs 1ol uisRHo~Ne —
| OOMEDCBIHOT'O COCTOAHNA BONMEE OTEEDPCTUA B TOHECE M30TpOnHoH
6ecxoRe 9ROl NAuCTHHE ABAAETCA peweHue naunyu Kepma [X5). Paccmor
pex HIG, mosnvwrapmee s paftore ocnadnenny WRKHADIYEGRAM OTBEpO—
raew pajmyeas A = I (pue. 5.15). ToamMAa man?e /4 =4 eée WADHHA
B a ~ 324 Mavepuarn xapaxremsyercs pexmuanamg £ = 2.06 x
x i0 m*/cuz i Y= 0,3, PgEEOMEDHO DAGHpRIANCHAAK BAI'DY3IKA B K~
HTHOR WRTEHCURHOCTH TIUA(KEHE K IDe7 i, IHpamiensiol nosR0 TH T, oty



Xg  y-:188.8 min

1 R —
- —— |
- ————r N
- 12 (.
Sl N -
- !
5 :
- .
- -
- -
0 o -
N - .
o o
- -
- -
: :
- -
. .
- o
o = =
x“ =!
..-. .
- o
o 4 -
.I.I.I.l.l-!llll 49583849
0 oF"
G'11(Gre)
— e P
300

Puc., 5.12. JmopH HODMEABRHX HanpsxaHail 611 g 021
B MACCHPO TODHHX TOpNN , 0CHE0JSHHOM

BHDAGOTROH



1 q: 2509,5
i ]
-~ ™,
I =
o b

}

t_ el——

) —

— =~

| e
! v
E < -

.
* 5f~‘
' -
; 2% g =
bz
l Ny
I "
i -2000 -1000 | $000 1500 §
t

& o

Pre. 5.13, Pacuarrag cxema cromuarol

BHDAGOTER

!

Puc., 5.14. Hsoxsemm sampaxesuii Oz y
OnopHOR DATH CBOXRA




65

HOCKOIEKY HOCASHYOMOE HANDARSHHO-ZeHOPMAPOBANHOS COGT O/~
HEe O0%EKTa MMeaT HP8 NAOCKOCTH CEMMOTDEH, B RA90CTBE OCReRTHE pas-
Y074 BHON[AOTOA WeTPeprs WMATH (bumeneHa Ha pHo. 5,15 yroxmernoft
mEuEeR) . B sToM cayuse sajgaercd CHENEANLHOS SHAYEHHE ODHSHARKA OHM-
werpem A4S . Teomerpus pacuernoro gparmenra (pmo, 5.I16) cooromr
B8 KBYX NJOCKEX YeTHPOXYI'ONbHHX $parMeHtTos, LBYX IAOCKNY {parsen-
TOB C OTBEDCTHAMM B yUYACTEE (MAAMEApEYECROR RoBepXHOCTE, TR {fpar-
NOHTH HIMHATH P RavecTBe CASMCHHX ¥ ¥X aONpPOKCHMAIMUA NINOCKEIMEA BXQ--
MOHTAMH OCYMECTBAAETOS MONYNAME OCPACOTHY BXONHHEX HEHHEX L0 3Araf.-
REM nepaMerpaM IMOKperHsamdd, AUDDOKCHMHDYDEEA CaTh, A0CTBET T yyw -
MRS ONePATHBHOMY JDPORUD TeoMeTpwyeckroff RHPOpMANEER, RSOUDEKR.R HE
puc. 5.16. Hapamerpu oasMcHNX $parmesToR I8HOCATES B HOXE RINLE-
gar A (redn., 65.12).

WHPopMaIMsA O rPalAdHEX §ONCERAX, OIM3BLAKIX HEaI'DYXeHNHL
PPaTHECHTOR B UApAMETDAXY NECEKDETHSAURH 3aROCHATCA » 10)e IPHSA8Y¥Oxn

I4

PpagnuHaR HAr'DySKR HA CASHCHOM (fparMeHtTe < SANAeYeK Noaso
SHHOR EHETEHCHEHOCTH [0 HRIpaBNeHMD BAGmHER HOPMANNR X NOBEDRHOGTE
¢paruenTa R 38HOCHTOA B fone Harpysor A¢.

OnmcAHHHEe BXONHHE NEBHHHE OOBOXuHEHH 3 fatn £ FAAN.

Tar xax Ha I'paHBUe RBCEr0 OCBORTE 39NSHW CTATHUSCKHE 1'pa-
HMYHNG YOXOBHA, HEESBECTHHE KROMIOHEHTH Bexropa nepememenm#t onpe-
XEAOTYCHA £ TOYHOCTHD IO OPOESBONBHNX HOGTOAHHHX, IT¢ DU YACASH-
HOM DemeH¥H HNPUEORAT K HeycrolumBofA oxeme wucxexHoM pessmsagna,

Ilne g8 Tpex NOCTOMHEHY NPEHMMALT LYNERHE SHAYECHAA K3-38
CHMMET PENM OCEKTA HOCHeNOBAHNA H, KAX CAEHOTBEE, BHOOPA R muadec~™

pe pacuerHoro fparmenra 1/4 niacTmHH,
SHayerde rpeTsefl NOCTOSHHOR onpejensdercA SAKDEONGHBEY Dr

HAIPSBAGHED OCH I, NUAOCKOI0O CPEHHYHOIC DAEMEHTE C HOMEpOoM (3
(peo. 5.16), Jua orofl yess mcmoabsyercs Haftn ¢ mMeHeM ¢ AQ.0/( 7
HOSBONAWITIE OFTKOPPEKTHPOBATH NOZE NDPU3HAIOB JA H i omepas =g 0m
RHPOIMAUMOHREOM YPOBHE,

dng oltpefenedBs 30HM MARCAMOJBHIX HEMpAXeHHR y ocnaduneHns
PACYSTHHA TOYRE DACHOJAT'S)MMCH BROLD NDAMHA, NPOXONATAX YPYES MEHT -
pe 60-ro u 66-ro DFOCHAX JMSMEHTOR IpaEEUROR OopeTxHOATR {pHe,5.T7H)
Ha PacoTOARERAX &, - £ /F, ~@B25k @.5K £ or rparuy dwexTa.
TomONOT'EYeOFKH BHYTPEHHME TOUKA “CBONFHEEH B IBA KONS (A 044N =,
DO ITH ‘rouer B kamyoM(l WLF-5) MR borManEs AAR BRYMCYRHES K0ODWHAT
PHYTPERHKEX TONEX BEOAMTAA 7 Paltn o umenam \ §74
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LpArMARTAImA PPBHNEIOR DOBLDIRNCTH




Tadma 5.12

liapame TpH

marpEqe 4 (7,7)
J=513=7{3=3]]

Crpaga J

Pa3CHBRH

wale

-
—

..i
|

A

F
—— i

ﬂ..-....
]
RIiwnl ™=
g m
oK. =
O
-
B o
el =
e o
5
) (0
B .
NE D S
Gm, g
Lo
)
(=T i ol
Q<O B2l O
LEEEE
O A
= 1 ~. L

{ I

l

T
3
4
4

™
ﬂ_ﬁwou_iInD...O
L
i n_,_.522222
S e e
vy
f.l.\nmu
e -1 ) =~ ]
P
..:..wnD_iIIII
T{rs N
MUI »
1
ﬁ.ﬂ._UIﬁ.III
N
IR T 1 Y ] ) O
N
Q
T_u_%ﬁo_i_ FAY 4] 1
LY '™
§
:222_33-

2
IJ./ ) ]

:
3
4



68

HonpodEas orpswI7ph BXONHMX JAWEMX, BBOAEMHX B Jaftzax
FORAN, @ AGRELT 5 457K, B NpaBRza KX SOAT'OTOBRE H3JOXCHH
8 7], B nacrogmeR padoTe OrpaHWUHMCS HeMcHCTpauwell BHEmEero na--
34 draKRae A DOArOTOBRE HXONHHX JAHHHX paccMmaTpapaeMof sajgaum

{radn. 5.I3). Tadmua 5.13

{'"scnnu T T B ’]

g:!#i,.-l.-!-;@..J‘lﬁ.tﬂ-!?*l‘;ii*ﬂ.;zni
2**1-tﬁﬁﬂ-"!-lﬂii"iﬁllﬁmt“lﬁni
9ﬂ-n1#'1-u?*16*r!-i?*lﬁ-12¢1ilﬂ.:lﬁ-t“ﬂ.l I

) 2‘1&!3‘3#!2‘1‘1l’*gﬂllﬁlllailﬁitz*i-'!

JAZ287,49% 8463 A(171=24v3A(24)92¢~1,

JAL31)m897,2¢1,2%594,293,:204,4,

PAI2)®12.6667,208,130:6687,2%0,11p.08667,

NFRAGHS KS=4iEwy,, -

[FPULTa 2%t 88,1,

8END

SXoRECY

JAI174)=3,

JEND

457K

NPRAX®? ,NPO ExS,

E’Sﬂﬂatwa-11‘5-!51'5151“111

NNN36D 66, NNARER,60,

4ENC

Hsodpaxemnue Ha pac. 5.I7 nsoMIEHME 6,, OOSBOJADT BHUGARTH

Hardonee ODACHYD 30Hy, I'le HAUDIAKEHNA CTAHOBATCA MARCHMANIBHHMY.,
Kmebwe pacnpemie/eHAR &, B 9Tofl 80He NOKAs3aHH HA pHc. 5.18. Ha
rpaHRue OAHTH OB 2, = * K L =K G, =28 r/72 (rmpag I ma
pac. 5.18). B cpexmHHOR DOREPXHOCTH IR %, =7 6, ~J/ r/la

(kpusaa 6 gRa pmo. 5,I18).
llonygexnre pesyXbTaTH CPABHEBANECEH C TOYHRHM DEmEHWEeM H CO

SHAYCHMSME (), , BHIMCJCHHEMA IO METOLY KOHEWHHX 3JeMeHTOP. Do
BCEX ysaex KpHBof 1 conocTaBiAeMH® PENNYAHH NPAKTHIECKH TOXNECT-
BeHHH, MoRanyeHme cocTaBIfeT yrioBag TOYxRa, Ile pesyasTaT OpaMe-
HEHHA MeTOona NOTeH|mana JaeT 0onee OARIEKME R TOYHOMY SHaYeHRR, &
MOTOX KOHEYHHX BJEMEeHTOB OnpefendeT HeCKOJHRO 3aBHNMEHHHR RoodpHE-~
mEeNT RoHueHTpamma (2.96). Pacnpenenemme manpsxenrd G,, B ope-
IHHHOR NOPEpPXHOCTH, OOpefeNeHHoe N0 MeTony fnorenpwana (Kpasas 6)
¥ 5o MKS (Rpmpag 8), DparTHdecKk® He OTANYEDTCH, 8 KOHIMMIReHT
KOHUeHTpamzu (3,08) COOTBETOTRYET TOYHOMY peMeHnm,
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D.3.14. lpopeneHril auaius NospojiseT nepeifru K oojee CAOK-
HEM 38JlaYaM ‘TAKOI'0 XAACCE, SHAMHTAYEsKOS DOUeHWE KOTODHX OFfCyTCT-

BRyer.,
B nepsyo oOdependb paccMOTpPHM ONMOAHHYD paHee 3&afa4dy Opd Oc-

NaCIeHUE P BAKe OTBepc1 A ¢ seHropkoft (cM. pmc. 5.19). Irydumua
S6HKOBKM 754 = A, Jyroj ee pacrsopa 90", OcransHue napamerpH

COOTBETCTBYRT LipeIHOyLe# sapage,
[losspneH¥e BEHKOBKY HPUBOLNT X M3MEHEHN® It ( »8T]HMYECKHX Xd-

pAFTEDUCTHK DAcYeTHO'O Pparmenra. Jua TpeTher'o va LCHOT  fparMeH-
T8 ABMEHAETCHA PafAyC OTBEPCTHSA, X/ NATOI'C - 3JHCOTe Niwhmnpe. Ho-
sapndAetcd Eectoll parmMeHT - KOHWYEeCKad JOBEPXKHOCTE ', k&Ml 9TH

B 3MEHEeHNA HEeCyluleCTBOHHO YBEJHMYRBAWT OO0BFEM BXOAHHX IaHHHX

(radn. 5.14) ®m N03BOAADT ¢ MMHMMYMOM KOPPEKTHMPOBOI MCIOJNB30BATH

BXOJHHE JaHHHe npenupyumedt 3agaud (cM. Tadxa. 9.43).
Tadmanga o. 14

- meemen T T
AFSE L et a2, 3%18,40,08,12016,.298,.2%1,,
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JAS2#2:2%34516:04(92)28,JA128) 8300y,
JAa{37)1m8=2,2%)04m6;:8%348,6,2%7,
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SeEND
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| SEND
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IloJly9eHHHE A HUZHeR rpa. NracTEHL 2 = 4254 HRIDSIKE-
Hwi S, (kpupagd 2 Ha pac, 5.I8) NpaKTHuecKH OBIANAWT © peue-~
Huem sanady Kupma M XapakTepusyioTcd MaKCEMaBHHM KO3ddsimenT oM
KOHUeHTpammMeE A = 2,86. OfHaxo 97# pO3)ALTATH OTHNIADTCH OF paAcC-—
fipe [e e HUu s G,,» BHUACTEHHHX o M (xpaBas 4) B cTOJUHY Gouee
OASBHOT'O yOHBAHEA SHAYEHAR FYyHRUW4 ¢ yBEJAWICHROM KOODHMAATH .2,
ilpg A = 4,54 (Bepyuaq rpaH: NAACIAKH) PACXONIEHWe 1O RANpAREe-
HUAM MPENY METONOM norewmwaxa (xpupag 3) u MKD (xpuran ") me ipe-

aumaer 2-44%,
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Pacupenenenne G,, B CpefmaHO¥ MOBEPXHOCTH NJACTHHH

(%, =) norasaHo Ha pHc. 5.18 (xpusaa 7). 3mecs G, =
= 4,2 klla npu 2, = A qTO coBhAnaeT cO SHAYEHMEM, NOJyIEHHHM
no MK3,

5.3.15. PacCcMOTpHM  HBNPAXEHHO-AEQOPMMPOBEHHUE

COCTOAHWE B 30HE LUJUHAPHUECKOro OTBEpPCTHH PpPal#yCOM

A,.p =/ B TONCTOR WAIMHIpNdeOKOR OGONOTRE (pmc, 5.19).

Tommpua odonoure 4 = A, o DHEMHRR ¥ BHYTPeHHUR DAEYCH MOBOIX-
HOCTH COOTBETCTBEHHO: £ =4/, 5 , Ko, =4 1K, o, BIHEE OGONOTKA
W32 K, p U0 TOPUAM NDHIORCHA DABROUMEDHO DaclUpemeneHHas PACTf -

IEBSXNGAN HATDYSRA SNWHMYHOR HRATEHCEBHOCTH. Marepual oGONOYRA XapaRrTe -
peayerca £ = 206 Ma & / = 0,3.

Beaxy CUMMET MR OCHEKTA H HarpysKE IaA pacyeTa NPBREATA
4yeTBepTh odonouknw (pmo. 5.I9). leomerpma pacueTHOro ¢parmeRTa 3a-
N8eTCA B BHAE COBOKYNHOCTH KOJABUEBOI'0 BAEMEHTS HIOCKOCTH
(pac. 5.20, 1), uernpex umwrmmappwaecruwx gparmenrop I[I-Y, Tpex sie-
MEHTOB JUIA DEANNSEUMH AATOPATMAE NOCTPOSHMA NepeCeveHus [~
yeckx nopepxpocre® (pmec. 5.20. YI-Jii).

Pacneyarra BXONHHX JIAQHHHX NpWpejyeHa B Tada, 5,.10.
Tadama 5.16

mT—r— — ——r ———— e —— = = - cm am mm - —
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4200, 1 6B 14%D .50 170Dy
601501 2%6p 992452, T712%8:12:7198,,68 #
S0, 80.2%00, 168 .12%0,
833, 1~3. 0000308,
I Y T W AY RS ERY L1 X
5.5,‘2-12*5111“!7' .
JARA . 5,308.,84297,8,2¢4,0A035)%4,Ja147)860~],
JAL6T ) e 1e2,3,8,258,8,4mb,1,2¢5,§,%,¢4,95,3¢9,3,3,1,
Pl i,
HFREG311|H5=2|EI11|K1l1ﬂ!
1FPUL Y201 5w, 1,
AEND
AROREGTY
JRC2651 =%, 1481284} =),
AEND |
L R3TX r
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EPSf ﬁ-n“ﬂ-l"ﬂ.’!'lil'zﬁ"jti'ilizti‘il
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Pac, 5.19. Pacwernuft fparmenr rorcrocranroro
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Ina moonenOBaARMA R0EH OCNAGNeHMSI BHIOOIHAZOCE AB& pPACYLTS
nonel BHYTPCHHMX TO4YeK, B fIepBOM M3 HEX ONPeBENANROD HANDARCHMS
BO BCceX TOMKEX, DOy Y8eMHX HYTeM CABATa BHYTPs O0TEKTa COBOKyI-
HOCTH USHTDAABRHHX TOYEK DJOCKAX BJAEMBHTOB, GNNpPOKCHMADywEMX da-
suogult gparmenr 6 (cm. pro. 5.16). JlaHEWe dTOr0 pacvyera ACHOABIO-
BEHH JUIA TIOCTPOGHMA Mso.muafl Hanpsmenuht &,, (pwe. 5.22 - 5.25)

A BHABRNEGHUA BOHH MAKCHMANBHHX HaITDAXCHHIL,

Usenyoumil pacueT BHOOMHANCA RAA yTOUHEHUA MARCHMANBHHX
JEaUeHUR RampaxeHni O, B NIOCKOOTH Z, = {. BBULY CIOXHOCTH
reoMerpun 00%exTa ROORKEHETH EHYTPEHHEX T(4ER B ®TO# 30He 3aganT-
¢ ¢ DOMOWBD cnenwanbHO HAOWGS8HROR Hopnporpammu AL £, sxonHad
AHPOPMAT@ER INA KOTODON 3aHOCHMTCA B MACCHB AL , saloandemull B
gattie & S7TA

Ha po, 5.21 m300paxeHH XpMBHE MBSMEHEHEA HaUpAXeRER O,

B S8BUCHMOCTH OT yBeNWYEHUA IJMHH AyrM ¢ OKDYBHOCTH (MKCHPOBAH~
HOTO pamuyca 0. S8 HavYaJ0 OTCYeTa pacCTOAHMA DPHHATA TOYRa nepe-
CeveHAs OKPYXHOOTH pajmyca A © NOBePXHOOTHED OTBEPCTUA. Hsodpa-
XeHH KDHBHE QUL TpeX SHAYeH:]t napamerpa o/ © =/f (rpusag 1) -

y HApyEHOA nopepxrOCTE oJonouKA; S =45 (£ +Ag ) (vpamag 2) -
I cperuHHOR MoBepXHOCTH } P ,?f” (kpuBaa 3) - y BHEyTpeHHe# no-
BEPXHOCGTH OCOJIOYKH,

0.3.16. Paguer JyHXAMEHTOB HOJ TaAXENHE
BHCOKOTOUHLKE MerajloodpadaTHBammme CTAHRE ,

5.3.16.1 Nooranopka 3anayu,

Ha mmo, 5.26, 5,27 1noxeszaHH COOTRETOTBOHHO BHN M rada-
PHTHHEe pasMepH GyHXaMeHTa NON I'OpHBOHTaNbHO~DAcTOwHO!! cTaHOK. Mac-
ca ofpadaTHBAGMOI'O H3jlemds &, , = 60 7. [onpukHNe JacT¥ CTEHRE Ie-
peMemanTcA IO OTAHEHe KS KpaflHero ZeBoro noxoxeHds <, B KpafiHee
opasce fonoxemie S, u EMewT Macoy &, = 93 1. Jia odecnevemms
yCTOAYABOOTH B Haumexuofl padoTH CTaHKa QYHIAMEHT BHIOJNHEH B HuJe
CJOXHOZ IPOCT pAHOTBEHHOf! KOHCTPYKUMM, H3TOTOBJAEGHHO# M3 MOHOJMTHO-
I'o xenesocerona, OcHOBaHMe HOX (YHRXAMEHTOM YKPEINEHO CIJIOWHHM
cBafliaM movem,

CoxHOCTE pacyeTop NOZOOHHX KOHCTDYRUME JyHIAMEHTOB oONpe-
ACAACTCHA B OCHOBHOM TeM, Yr0 O0CO00 OTBETCTBOHHHE JEeTAJM W Y3IIH
TAXEJOT'0 B SHEPIeTHUIEOKOI'0 OO0OPYNOBEHMA NOJKHH BHIIOMHATECA C BH-~
COREM RJIBCCOM TOYHOOTH 00paGOTKE, 8 Jedopmaum¥ QyHIOameHTa 0OX
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Prc. 5.22, Haomnum G, npw pﬂ.I25(7RH+ Reu)

Puc. 5.23. Msosmuuyn Opp mpm p o= 0.125(5Ry+3Rw)
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Kamsauwe [nura creHIa

O6padaThBanmull 18HTD

rura crTesia

Puc., 5.26. QyHnameHT nox 00padarHBapmHMit UeHTD

IefCTBHEM BPOMEHHHX ¥ IORBAXHHX HAIPY3O0K MOI'YT BAMATE HE llac-
NOPTHYD TOYHOOTH crtaERa (0COGEHHO HNpW OOPACOTKE TOPABOHTAJNBHHX FaH
kOB HoBepXHOCTH).UTodH mBdexaTh 3TOr0 HEXeAATEABBOTO spieHMA,NpR
NPOSKTHPUBAHME QYHRNEMEGHTOB XOJKHH JAOBAETBODATHCH XECTKUE TEXHO-
JordyecKue TpedoBaHNa lia OrpaHN4YeHuA BeJM4IuH gedopmaundt $yHIaMEeH~

T OT BHOWHMX HAT'DPYBOK. &K, B PAcOMATDABASMOM cJydae DPasHOCTh
nepememeHuit mMexny npouspoabHO# TOUKO# Ha odpadarupaemoit neranu

B [EHTPOM MAacC UONBMXHHX dYAcTell OTaHrRa He JOMxXAa OpeBHUATDH

~q05 s AU, ¢ 4,95 wn. (5.1)

Tpedosamme (5.I) orpanwwipaer mefopmauvu QyHIEMEHTA f1pH
VMCNOJB30OBAHNM CaMHX YYBCT HETEJLHHX K HAM PEeXMMOB OCDACGOTKY JIETH-
qeft ~ fpesepoBaHMA ® CTporTaHud. Hecodimuemte ycaosug (5,1) nprro-
IAT K SHAUNTENBHHM OTRIOHEHHAM 0T LPAMOJMHeRHOCTH Tpacc ofpndornm
Ieraa ¥ o0mreMy KCKSXEHMD D POeKTHHX IIocKocTell, Hapmpumep, DIm u:
IOTORICHUY A Nocnenypliell cOOpKRe §3JI0B ATOMIIX IHEPTrOCHIOBNX yoT i
BOK STH OTKIOHEHUS OT NJAOCKOCTA MOT'YT NPURBCTH K NOTepe Fepm T,
HOOTH ¥ JTRUKE pANMOSKTHMEHHX BEemecTsh.
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Kpome Toro, orprnarelbHEM (AKTOPOM, NPOABIAVIMMCH HA DEER-
MaX (pe 3epPOBAHME~CTPOraHne PR OTHJOHEeHMH OT NPAMOMMHEHHOCTH TDAQC
00padoTKE, ABIACTCHA M3MEeHEHWe TOMNMHH CJAOSA CHHMaeMoro MarepHaia.
J9T0 MOXOeT NOBIeYs 38 cOOON HEONPABUAHHO OHCTDHl MSHOC H HOpYy A0~
POrOCT OAMEr o MeTaxroodpadarypanmero KHeTpymMmenra, 3MeHenne ycuaul
pes8sHuA BereT K YCKOPEHHOMYy H3HOCY lleTaneft cTaHka, er0 yupaBIAN-~
MX OprafdoB K O0mMEeMy CHUKEKNK £rd mmaccHocrM. JIA HCCIenOBAREA
aunonHeHus yonosua (5.1) HeoOxommmo NOCTPOUTE QYHKUURA BIMALHHA 4 ¢/
Vil PASJMYHHX XAPAKTeIHHX TOYER NpH NepeMemeHWN IBUXYWHMXCA JaCTel
CTAHKE B Opefesax AX XOxa [0 HEUDaBAAOEMM CTAHAHH AJNA PEXAMOB JiDA -
Monyeeino} o0paloTKE,

Kpome yonosma (S5.1) frexHonoryueckuMu TpeCOBAHMAMM BBOAAT -
Cfi OTpaHNdYeHMA Ha MAKCHMAJLHHE yToJ OTRJICHEHHA OT I'OPK3OHTaXBHOR
[OBEPXHOGTH S

“40/5 %8 Lpax $ 0015 nr/n, (L.%

BenndauHa 4 ';fn 45 BBIAETCH MEpOl yrJa nOBOPOT& KM OHmpemesAeTt -
CA OTHOMEHMEeM pPasSHOCTH NPOruCoB K LOTOHHOMY METDY I'ODPHSOHTANBHOM
TPACCH.,

MecTHada npouHoocThs PyHEaMeHTa B 30HAX, [IPUMHKaOUMX K pado-
MM OpraHaM CTaHKa M cTeHIOpoff naomanke, HE KOTOpPO# pacliojnaramnTtcA
odpadaTHBAGMHE HNETANM, JONKHA NO3SBOJATL NAMTEABHY® SKCOAYaTAUUD
CTayka 0es Oo0pAasSOBAHUA TPENWH, CKOJOR M JIOKSABHHX OCTATOYHHX X6~
fopmaruil, OTpaxapmUXcHd H8 TOYHOCTW BHIOJHEHMA TEXHOJOIHYeCKHX Oone-
paurt n HapymaouEx UeJOCTHOCTE NONCTSHOYHHX HOMMYHHEERaumi.

Yra3aHHHe TDPeCOBAHMS He YUMTHBANTCHS OOHYHHMM NpeNOCHIKA~
MH pacyera (GyHLSMEHTOB B CTDOMTENALCTBE, IIDH KOTODPHX TEXO0 (yHIaMeH-~
T& MOXHO QYATATE 8C0COJNTHC XeCTKEM [Hom omoremoit mefteT synigux H4
HETO HAI'DYSOK, COCTOAUMX ¥3 COGCTBEHHOTO BECS ROHCTPYKUMA M KOM=
OMHauM¥ BpeMBHHHX Harpy3ok, [IpMBATHE B NpPAKTHKE CTpPOMTENLOT BE
OC&)IXM 3HAHEZ K coopyxeHMH H& HECKOJBKO NODANKOP IpEeBHIANT BEAE~
YKHH, KOTOpHE HEoOXONUMO yUOBAETBODHTL B COOTBATOTBEE © Tpedona-
Heama (5.1), (5.2).

ClenyeT TakXe OTMETKTh, YTO NepeMemeHUA GYHHAMEHTA MNoj
neicrnueM ¢OOCTBEHHOT'O BEC8 KOHCTDYRUME ¥ OCODPyROBAHHA HE OKE3H-
RAKT BIMAHAA HA TOYHOCTE OCpAdOTRM ReTaneidl, Tak RKAK KOMIEGHCHDYOT-~
CA NpM MOHTAXe X Hananke OCGOPYINOBAHMA; TEXHONCI'HYECKHE OPpaHHYe~
upA (5,1), (5.2) racawtoda nefoTBHA BPEMEHHHX HAT'DY3OK H OO BHUXHKX

YactTefl craHua, llo croell penwinHe 3TM HATDYAKA COCTHRIAANT JIMNMD
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I0-I5% meca (yHmameHTa ¥ CT&HK&, B TO Xe BpeMs TOXHOIOT'HYSOKHS
Tpe GOBAHUA NOJEHH BHIONHATHCA 00SBATEJNBHO,

Beuny Toro, 4ro oCHYHHe MeTONH pacdeTa JyHIaMeHTOB B
CTPOATENARCTBE HO MOTYT 00ecnevYuTh HeOOXOUMMY® TOYHOCTH Oonpenene-
HEA XADAKTeDHHX DapaMerpoB, HA CTAaANEM [OPOSKTHDPOBAHEA pPACYETH CAE-
IyeT BHOONHATH B JABa sTana. Ha nepsoM sTane NpPOUMSBOZATCA pacder m
KOHCTPYMPOBEHNE (PyHIAMEHTOB 0T OOWHMX CTATMYECKHWX HAI'DY3OK C yue-
TOM TpeCoBaHN:A, perjaMeHTUPYEeMHX B OTDOMUTENLOTEE, 8 TaKXe KOHQH-
PypeiM M xonudeorsa oGopynoBaHuA, Ha aToli oTaime HPOGKTHPOBAHHAA
LYHAEMERT CYUTAaeTCA XeCTKUM WTaMIOM, KOTODHA COOTARIAET €INUHO8
LeJI0e CO CBAKHHM I10JeM ¥ MACCHBOM T'DYHTAa, SaAKJOYEHEHM MeXIy cBasg-
M, Moryr OHTH HpMMEHEHH H JIpyI'He pacueTHHE CXEeMH ¥ YIpouabime
MHKCHODHHE METONH.

Bropas YacTh pacYeTa 38KINY8ETCA B ONpPeAeNeHHHM HalpAXeH-
HOI'0 COCTOAHUA M JleopMauHl HANSEMHHX ITOBEPXHOCTEH SaKOHCTPYEpO~
BAHHOT'O HA HmepBoM 9Tane (QyHIaMeHTa., JTOT pacyeT BHIOJAHAETCH RJH
GKCTPEeMEABHEX CO4YeT8HUA BPEeMEHHHX H NONBMXHHX HAT'DY30K, NOSBOAAA
nposepuTh Tpedopanud (5.I), (5.2). Jna mocTuxeHEd HEOGXOXHEMO)
TOYHOCTHY BHYMCJIACMHX XApPaKTepUCTUR (yHIAMEHT pPacoMaTpPUBAGTOS Kax
NPOCTPAHCTBEHHOe H3OTPOMHOe Texo, HanpaxeHHO~IepopMHpPOBAHHOE CO-
CTOAMME KOTOpOI'O OlipefiensdeTcd B pesSyJbTaTe pelleHHs TpeXmepHof
BaNAYM TEODUE YIOPYIroCTH.

0.3.16,2, Qu3nMKO-MeXaHUUYECKHE XapAKTeDMCTHKA Moxenel
¢yHIaMeHTa B OCHOBaHHS.

CU3EKO-MEXaHU Ye CKNO XapaKTepPUCTHKH HASHAUGHH IR KOHKpeT-
HOI'O QyHAaMEHTE M OJAOMANKM ero pasMemeHHS. MoZyab yHpyI'OCTE IS
MOHOMMTHOTO XenesodeToa E = 2-I0P r/M, KosdduumeHT IlyaccoHa

Y = 0,166, Iltan pyHnameHra, Ha KOTOPOM yKasaHH ero pec, rada-
PUTHHE pASMEDH , TDACCH JBEXEHHA WONOJHMTENbHHX OPI'@HOB CTAHEA &,
¥300paxeH Ha puc. ©.<8. Ha 3ToM X6 pUCYHKE YKaSaHO pacOoIoXeHue
Ha padoueM CTONE M BEC MEKCHMMAIBHON BpemeHHOf Earpyskd & . Ha
puc., 9,27 -~ paspess no cevweuman I-I, 2-2, 3-3,

Ind OKOHYATENBHOI'O OlpeleNeHHA pacueTHO! cxemH caenyerT
NpenBapuTenbHo SamaTh 38KOH, ONKUCHBALMMA COBMECTHYD padory npo-
CTPRHCTRCRHOI'O Teja ¢gyHuaMmeHTra co opaflHuM noxem, B pacoMsTph-
REEMOM BADUAHTE pPEMEeHus [PUHATO, UTO OPOOTPAHCT BEHHHU GyHIAMOHT
ONupaeTcA HA CIJOUKHOE HSOTPOHOE ynpyroe ocHopaume MHxnepa, Ta-
K8d HAeoNH3auMs CCHOBAUA HA OJASJyDIMX NpeANOCHAKHX:
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BO~{lepPBHX, YXOBJIETBOPEHAE TEXHOJOI'MYSCKUM TpeCOoBAHMWAM
npspnosxaraeT onpeneneHNe XapaKTEepPHCTHR HaNPAXREHHO-NedOIMUPOBAH-
HOI'O COCTOAHMA B 30HaX, DpUAErapmux K padodeil NOBEDXHOOTH PyHHa-
MpHTa, [Ipn 3am8HHHX TradapuTHHX pasmepax (yHIaAMEHTHOI'0 MACCHBE
BIMAHKE AOUCKPETHOr'O CBAJHOI'0 OCHOBAHAA B STHX 30HAX yX6 NDAKTH-
YecoKK He olymaercd. [Iponecc 3aTyxaHud BAUAHUA CBAHHOT'O MOJA HA
Han pAXeHH O~11e JOPMHPOBAHHOE COCT OgHNE [OAHOCTHD MNOITPRe DEIACT CA
pe3yaAbTaraMu pemeHus 3apaum o poorsepre (5,I)

BO~-BTODHX, CBa&#, (POHHIHBAKIHME BEeDXHWE CJOM TPYHTE H ONHE-
papumeca Ha dosee MAOTHHE M HeHapyueHHHe IOPM3IOHTH, pPAOOTANT KEK
CHCTEeMa OINHODONHHX yNpyrux orAzell, YTo B NOJHOH#t mMepe OTpaxaeTcs
runoresoff BuRknepa. Tak Kak ofpenendercd HanpIxeHHO-HeGOPMADPO-
BAHHO@ COCTOAHNE KOHCTDYRUMHM, JAexaile# HA ynpyroM OCHOBaHAH, TO
OTRa3 OT ydera donee TORKEX 9(jpeKTOB paldOTH peaSNBHOT'C OCHOBEHEA
He 11 0BJeweT 3a codoff HEKONJCHUSR CHAMEIKOM JONBUNX NOTpemHOCTEeR B
IOXyYSeHHOM pPEWCHAN;

R-TPeThMX, JHHE#HOCTH padoTH HAHHOT'O OCHOBAHHA O0ecnedd-
BaeTad TEeM, 4YTO Ha CTanulM KOHCTPYMPOBSHHEA B DACYETH SaNOXEHO HC-
nonpsopanwe Tonbko 0% Hecyme#t cnocoGHoCTE cpaft, & B TAKEX [pe-
nenax ocanky chafl auHeRHO 3aBRCAT OT NPUK ASAHBACMHX K HUM HArpy-
sor, Hononksopanue smme Manoff gacTw Hecyme#f cmocoGHooTH opaf
o0BACHAETCH OTBETCTBEHHOOTHD RGEr'0 COODYREHNMA ¥ OTCYTOTBMEM He-
O0XONMMHX HOpPMATHEHHX MA&Tepranos.

Ina onpeneneHus KOosGPUUMEHTA NOCTENH MOLEALHOT'O OCHOBAHWA
RCNOABLSOBEHH PE3YJABTATH HATY[HHX MONHTAHHR ONMHOYHOA cBaM, NpoBe~-
NeHHHE HA NJa0WAlKe Dp&3MemeHuA NpoeKTHpyeMoro ¢yxnameHra, Ha
PRC. 5.<9 NOKASAHH pPe3y/bTaTH MCOHTAHMA CBAM B BAJE I'PAJAKA 38BHCH-
MOOTK MeXIy HArpysSKofl Ra cBan A ¥ ee cocanxamm #.

Ha rpajuke oTmMeueHO SHAUEHHe NMpeNe’AbHO NONYCTMMOR HATDYSKH A4 =27/
cooTBeTCTByDmEe 20% Hecymelt cnocodHooT® csam, llpm A, safurcH-
poBaAHA yOpYrad Re(O[MAUMA CBAR W, = 0,03 om,

HexonHue naHHHe XAR ONpejeNeHMsa DSKBABAJEHTHOI'C RODHJM-
HeHTA NOoCcTeAN CJeRypime:

4= 14 m - pmua csayg; 4 = 12 M - pMEa sarayorenmof
qacrr oBany; S, = 35x35 cm® - maOmans nonepevHOr'oc CEuYEHMS CBAW;
Z'-f,mm 202,4 uz ~ odmas OJomanh NATH $yHRaAMeHTa; 2'5"., =
= 39x35x92 = 17,9 M2 - CywMapHaa naomans cevyeHuit cmaffHoro noad.



Puc., 5.29, I'paur monwralud ONMROYHOA CBaM

Ilo pTHM ONAHHHM MOXHC BHYMCXHTDH JCAOEBHHE KOSPEMUMEHT NOCTE-
AH aad onHoff cpan

rnd
/f;/‘.ﬂ——‘-"ﬁm“‘“" 210 ———-2=544IEI‘/0H3.
S, W I1.225:10° 3-10

Orcona noxywuM sxkerpaieHTHull xoeddsumen? noorems mAs
CLIONEOrO yNnpyroro OCHOBAHHA

f o fwlet | BU4I19 L oao 4w/l
nd zfpyﬁi X2 4

9.3.16,3. HasHaveHue pacyeTHHX CX6M.

B cooTreroTEUM ¢ ONAAyCOYHHEMM Yeprexamu (pyHIBMEHTa M a3 -
MemeHEeM craHka ® Harpysox (puc. 5.26 ® 5.27) sazama cxemMa NECKpe-
TUSSUME IpaHEvHOf moBepxHooTH gyRramerra (pmo., 5.30). [pmrATHH
BapuaM? pasORBKE HOSBOJAASYT ¢ NOCTATOYHON TOYHOOTEED ONpPENeNATE KOM-
AOHEHTH PEKYOpA NepememeRMP 2 TeH30pA HallpaxeHuB B pacoMAT pEBAOMUX
soHax. llpemyomarprsaercH ONHCBPEMENHOCTDH DBMEHWA HECKOALKUX [pa-
HUYHHX 88784 NpH pESANYIHOM NOJNORGHUR NOLBMRRON Harpysxu, Beany
TOr'0, 4T0 JOpTOBHA SAeMEHTH (oM. puo, 5.26), oxaflwianmue padogyw



Puc. ©.30, Inceparnaa cxema
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1OBEePXHOCTH, BHOOMHADT QyHKIME ONODHHX KOHCTDYKUMR HaoTHAa pado~
Jero MecTa ¥ He NpeJHASHEYEeHH IJA BOCODHATHA yCHAHA, BOSHUKEDIMX
nps padore CTEHRA, B pacueTHOR oxemMe OHM He YUMTHBANTCA. ANIDPOK-
cEMAuBA PYHEIAR HeM3SBECTHHX I'PAHWIHHX KOMIIOHSHTOB HalpAXeHHO-Je-
GOPMIPOBEHHOTO COOTOAHMA OCYMECTBAANACH HA Ja3Uce m8 368 NMIOCKAX
4eTHPeXyI'oABHEX dparmentTos (pmc. 5.31). OmHOBpeMeHHO oNpemeNAnnckh
TP B&DHASHTA pemeHAdA T'paHEYHON 3aKa4M, COOTBETCTByDIME TpeM Noaxc-—
ReHUAM pHemmed Harpysxu &,, = 93 T, ROTRE UEHTD ee NOCAeNOBa-
TeJbHO SBHEMAN NONOXEERA 4, J4,, &, . I9TH NONOXeHHS COBN&N&KT C
Kpaitieft nepoft, cpexuelt ¥ KpaiHeld npapofft BOIMOXHEMHM NOBMUHUAMHM pa-
dodet XOROHKHM, KOTOpHE OH& SSHMMAaeT NpPH BHIOJHEHHMH TEXHONOIHYeCEKUX
onepauxfi, Bo BoeXx Tpex BapMaHTaxX OCTANTCA HEeMSMEHHHMH BeJANYUHA H
MEeCTO DTHMAOXEHAA BpeMeHHOR HenonrMEHOR HArpyskm seca odpadaTrHBae-~
Mol merans &, = 60 r. IoAroroRteHEHe TAKAM OCpa3OM HCXORHHE
A8HHHE JUIA IeoMeTpHvecRoro odpasua JyHRaMEeHTHOI'O MACCHBa H TOHO-
JIOTHA CeTE BJEMEHTOB I'PABHUH IOSBOJANT HARTH HER3BEeCTHHEe IHOKpeT-
EHe SHBYEHES NJIoTHoore§l B pesynrraTe pemeHms OfHoOf cMcreMH aarelpa-
HIECKMX YypaBHEHKZ ¢ Tpemd HOPaABHMM Q&CTAMA, Taxkofl anropaTM KaeT

B 03MOXHOCTD OUEHHTH H3MEHEHHMA KOMIIOHE@HTOB HalDARXeHHO-Ie$HOPMRDOBAH~-
HOT'C COCTOAHEA (QyHmameHTa B Ipouecoe padoTH CTAHREA, HPAKTEYECKH

He YPeAUMYUBAA TPYHOSMKOCTH H SaTPATH MSWMKHHOIO BpeMeHE Ha ero

peasmsamy 110 CPABHEHEN C PacyeTOM NPH ONHOM (UECEDOBS8HRHOM OOJO-

seRmn &, .

0.,3.16.4. Hoocaexopamie nedOpMATHBHOCTH FYHIAMEHTHOIO MAC-
CKBAa ,

IIpn pemeHuM paccoMmarpiiBaeMOT'0 KJAACCA 848144 BechMa HATJIAN-
HO NpoABnzeTca OXHO H3 OCHOPHHX NPEHMMYHEeCTR YHCNeHHO-aHAJHTHIeCKO-
T0 MeTolna HOTeHUMSN A [0 CPaBHEHMD ¢ ADYI'EMH YRCJCHHHMHM MOTONaMHE !
BO3BMOXHOOTE NOJAY4YEHHA HEMBBECTHHX IepememeHNil B peakxusfl Hemocpel-
CTBEHEO HA I'paHAUE TeAxa (e3 MUOMNOAB3IOBAHEA MY CBASH C XOMIOHR HTE-
M HANPAKEeHHO-~-EedOPMMPOBAHHOI'O COCTOAHHA BHYTPH OCA8CTH., OTH He-
H3PECTHHE OINpeAeNmwTCA B NPOUeCCce peueHHs I'paHEuHoff Sansdusd, boak~
LAHCTRO TEXHOJOI'MUECKHX TpeCopaHM@B KA nedopMATEBHOCTE PYyHIAMEHTA
(5.1), (5.2) xacaprcs OTHOCHTEALHHX NepememeRnHf COOCTBEHHO I'pa-
REYHOA nopepxHOCTH., IloaToMy mpaAMoe CpaPHEHMe DPESYARTATOB DPeWOHAA
pAZA X&PAKTe DHHX BA&PMAHTOR TPAHHYHHX 341a% NaeT ncYepiuHBADINe OT-
BETH Ha& COAbLIYD Y&CTh NOCTARIEHHHNX BONpocoB, IlIpUBemeHHLe nanee
OUEHKR CTeleHd nedopMaruMBHOCTH (YRINSMEHTHOI'O MACOHMBA OCHOPAHRH Ma
pe3yAbTaTaAX DEemRHMA a/reldpaHvyecKuX cucTeM, CPOPMAPOBAHHMX KB
BHTEL paJLHHX Npelcrannemfl nepememeHR B y3aax annporRcEMaiMy,



BG

Ha mpocTpancTBeHHNX N3oMerpmueckrEx cxemax (pue.5.3I)

DokasadHH B BULE W3ONMHMA DaBHHX NepeMemeHuit <, peweHduA rpa-
HWYHHX B881AaY FId LByX KpalHux DosoReHUE HArpyskn ., NpH A, .=
= 3.J0% 'r/u'f‘ o aTUM pesSysLTATAM MOXHO CYIHTH O nefopMalMax BOETO
Tena gyHmamenra, Ho Tak Kak kpurepuu (5.1), (5.2) orpaHMdmBanToH
padoOYRMHE NOBEPXHOCTAMM, TO €CTH CMHGCJA IAaNee pacCMarpéupaTh Goxee

NOLPOGHO JMWhH BOHH, I'e HeoGXOZVMO yAOBAETBODUTH HTH TpeldoBaHuA.

Puc, 5.31. Usonunun nepemeneHuit

He pac. 5.32 g3o0paxeHd H30JMHEE BEPTHKAJIBHHX lepeMene-
Auft ToYeK padourx niaockocTeR JyHmameHTA OoN nelcTEmeM HENONBMX~

HOfl RAarpy3KE OF COCCTBEHHOro Beca odpadarnpaeMo merand &, =
= 60 T M NONBEXHOf HATPYy3KM OT Beca padouell xomoHHN .= 93 T,
RKorne nesrp neltormuA CUN Beca INONBMXHHX HArpysoKk J nOocaemoBa-
TeNbHO sammmaer nomcmere S, 8, m  45,. C ueaso mocxeno-
BaH#d nedopMATHBROCTE GYHNaMeHTa Ha npaMmMolit £ 47, npoxoiAme# de-
pes roury & (puc. 5.32), nocTpoeHH mpodwi nepememenkf &,
Taxof xe nmpofwnad nocTpoeH m Ha mpamoft 7, npoxomamed
qepes YCAOBHHI HEHTD NPUIOXEHMA HADIPYy30K ofpadaTHBAEMHX Leraseft,
rouxy A. Copmemas noayvenHHe NPOPMIR, MOXHO OPOBHANASAPOBATH HS-
MeHEeHHe BEeNHYFH OTHOCUTENBHHX NPOrneoB B NPOM3BOIBHO BHODAHEHX
TOUKAX UPH PABAMAYHEX NONOREHHAX padoueR xonoHHH, (onMelieHHHE HpO-

MR A TPRX nonoxeHu# rTourd /S NOXANAHN HE pHa. 9.33, rJe



Pac, 5.32. J3omMERE nepememieBuil U-1=IO5M Ba padodeil MTOBEDXHOCTE JyHIAMEHTA
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SHAYEHAA &, B TOYK4X, Jexauxx Ha ApaMoRt ~, 000sHEUeRH “o
a Ha npamolt (7 -“n” Pesyaprarh opapHeHmil B BHIe AMHAE MAKOH-

MEJBHHX OTHOCHTONBHHX HpOr¥0op 44, . (coAONEES NWHMA) R AMHEE

BUUSAHAA OTHOCHTENBHHX NDOTHOOD XA TouMR A, (44, (A) (DyHRTED-
Haa AMHWA) H300paxeHH Ha puc, 5.34, Koropuft cojiepxy? NOJMHYD NH-
fopmaumo o sumodmenEm ycxnoskft (5.I), (5.2). Us rpajura 44 ..
Ha pHuc. 95,34 oJenyer, 49TO 5T0 MAKCHMANBLHOE ¥HAYEHH® H8 [peBHmaeT
I..G'*IO"'5 M, [JOCRONEKY MBKCEMAJBHO ROOyoTHMHE nporudé B COOTBETCT-
BEE ¢ (5.I) coorTannsger AU, s f10 ™ 5'10"'5. *O CTeNeHh 8sanaca Mo
TeGOPMETHEHOCTH (yHNaMeHRTra cocrapider 2 %aax/7P _
£.10 d Aafmax
| —F =91
16 1/

CornacH0 NOCTPOGHHOR Ha pHC. S5.34 XNHEM BIMHHUA MAKCH-
MaZIbHOE SHAYEeHMEe Oporudop Ha pexume gpesepHOft oOpaCOTKE NEeTBAR UB~
MEHAGTCA B npefensx - 487 -/ % s a4, (A) s 1,34 T

Tpedosanme (5.2) rakse, OYEBHHHO, BHIONHAGTOR ¢ COABMAM
BAIACOM, TAK KAK NAXe MAKCHMANbBHOEe SHAUYSHHA® OTHOOHTEABHO NPOTrEdAa
Hg JMHMM BIAMAHEA HO NpeBHmEET SHAYEHHA I..:.’w'IO"5 M.

lonuToxuBas pesyAbLTarH DpOBePKM (YyRRAMEHTa, OJefyeT OT-
METHTL, 9TO RAHHAA KOHCTDYKIUA MMeeT CAANKOM OOnbume sanacd mo
xefopmauun (p 3-4 pasa), 4eM 8TO TpeGoparoch OH COOCDAXeHUAMH TEX -
Roaormgeckoro mopsnka (5,I), (5.2).

MoxHO czenaTh BHBON, YTO ¥ OpH KoaQduuuenTe mOGTEMH A, =
= 1-10 1.mM ° rexmomoruueckue orpanuuenEa (5.I), (5.2) no cpasHe-
HUO ¢ pacyYeTHHME BeXHYMHaAME XedopmaimB BLIEeEKHBADTCA C SaANacOM
donee gyeM » < pasa, OTO NOBBOJAAET e CONHNE CHESHTH Tpelyemuft
KoM MeHT HOoCTear k Onwxe NonofiTy K SHAaYeRMAM, XapDAKTepPHHM IS
Handonee pacilpocT peHBEHHX I'60JXOIMYECKEX yCAOBMHA pBANBHHX CY DOM-
TEALAHX NAOWANOK H B HEKOTOPHX OXYY8AX Boodme OTKESATHCH 0T YOTpoit
CTBA CHXOWMHOI'O CBAZHOI'O OCHOBSHHA.

9.3.16.5. Onpenexernue KOMIOHEHRTOR HaupAReHAR B rexe

pyanamenra or nefcrBMA BHOWHHMX HAI'DY3OK .

JAs NOGTPOSHEA KOMIORGHTOR T@HSOpa Ranpaxermfit O . (4) HC-
NOXBSOPAHO TOXNEecTRO Commymaka, HeuspecTHHE NXOTHOOTR BAacTONOTeH-
QEaX0B B 3TO0R Popmyne oUDENSNANNCEH KB paspemavuled cacTeMH Aumredpai-
Y6CKHX YPABHEHHZ, MOCTDOCRHOR HA OCHOBS HATEr PAXBHHX HpeRCTaBRICHKR
CTATHYE CKUX I'PAHMYHKX yCaOBE#,

MccaenopaHMe xapaxrepa pacnpeieneHus nosefl HanpsxeHuR B
NpOCTPAHCTBEHHOM JyHRAMEHTHOM MACOHBE HPOBONAAOCE NO XBDAKTADHHM

Ay
il




90

cevenraMm I-I, I[~I[I, pacnonoxenne KOTOpHX IOKas3aHo Ha puc. 9.30.
Couexme I-I npoxomuT yepe3 TOYKK UEHTPOB NDWIGKEHAA OONBUXHON
HaI'py 3K 6?{.,,, NEPNeHINKYAAPHO X HBIKEHM0 padouell KONOHHH, &
ceyeHue JI-II NpoxXomuT BIOND JUHMM ABEXKEHHA odpadaTHBRSMEro yeHTpa.

Ha pric. 5,30 n300po%eHH M3OJMHUN HanpsaxeHrit 6, , Ha ce-
yeyun [I-I1 yeHTP Mac¢ NOXPMXHHX YacTeli CTaHKa COHNADAET ¢ TOYKOR

S, , B Done HANpMREHM# O, NpUCYTCTBYET MCTOYHMK BOSMyWEHM,
00pasOHaRHH! pe3KUM WBMEHEeHYUEeM KPUBW3HH TDAHMLH ~ THIIA BXONLAUErO
yraa, B arolt xe 30He HAXOIWTCA M HCTOYHMR ROHWEHTDANYN HanpaxeHnll,
Ta8K K&K PXOAAui#t yr'on B pacCyeTHO ¢xeme IpuHAT a0CQJINTHO IIPAMHM
0e3 CKpyrZieHua wim nojpesku. TouHce onpemeneHue KOHUSHTpaUUd HE-
NpaxeHu He NPOoMBROJMAOCH, NO3TOMY 3HAYEHWT HanpakeHult B 30BaX
KORUSHTPATMH NPHBENEHH TAKUEe, KOTODHE COOTBeTCTBYyWI SalsHHOft nuc—
KpeTHOR cxeme, ONHAKO NONYREHHhWE Pe3yJABTATH HAKT BO3MORHOCTH oOue-
HABATE NpelelbHHS BeiMIMHE HaIPMXCHUY B 30HAX KOHUEHT paudl,

B nanmpmemiax O, (couenue O-II) raxxe OpoiBisgeTcd S~
$OXRT KOHUSHTpAUMN HalUpAXeHMR Ha pXopAleM yrve. B NpOCTpPAHCT BEHHOM
clyuae pacnpeieIeHMe Hanpaxenult o, 5 HO BHCOTE OEYeHNA MMeeT XO-
poIo EHPaxXeHHyD HeauHeliHoCTh. /18 aTHX De3yaAnrTaros cleryer, dUro
D pEMEHASMAA B 3alavax Usrn08 HHTeIDAJbHAA XapaKTepUuCTHKE Halpsoke -
U G, = MBIUCAmINil MOMEHT #,, (B IeHHOM clydae HempueN~
neMa).

PaccmorpumM Teneps pacnpenenenme Hampaxerr#t or (em no ce-
veHun I-I, npoxogAmeMy nepHEHIKKYAAPHO K JIMHWM IBIKEHMA pacodux
OPI'éHOB OTEHKH . JTO CEeUEeHHe OTJMUAeTrA 2T cevdeHus [~II
donee BHCOKO# CJIOXHOGCTEW OYELTAHNA TDAHMIH, XapaKTepHHM N1 DYH-
AGMEHTOPR MOJ TEXHOLOTHYECKOe 000DyAOBaHZe , CTYLRSHEeOOPAa3HHMMA fIeDpe-

XOnaMi ¥ M3MEeHeHUAMH TO/MMNMHH GYHISMEHTHOIO MacOouBa,
Ha puo. 5.35 moxasana cxema pacupeneneHun HaOpaxeHmd G,
no ceienmo I-1 B cayyae Xorhe Harpyska &, samuMaeT MOJOJEHHE
J,, B paccmaTIMBaeMHX NOAAX HaNpAXeHu#t NpUCYTCTBYDT yXe IBA
HCTOYHNKA KOHUEHTparmxA Hanpsaxeruft. lloardeHHWe DPes3yaAbTaTH H&OT
BalJiqnHoe npefcTaBleHBe O nepepaclpeneneHny yonauid no cevernrw I~I
OT HefiCTBHA NBYX HATDY30K ¢ . = 114.8 klla & I gem = 33 Klla.
Hanpaxekus g,, ® G,, 10 CEYEHID I-I nabT BOBMOXHGOTH
OUEKKTH padoTy Tesa QyHN2MEHTa Ha M3rA0 B HaOpamieHUH ocu L,
OT4eTaiBO BHRRIEHH XApAKTEpHHE DAcTAHYTHE X cxaTHe odxacry JyHIa-

MEBHTa.,
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Pre, 5,35, M3oamnum HaupAxIHail B cadenmax QyHIAMeHTS
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6. TPHJOEBSHUL

6.0, AHANETHUYOCKOS ONDBJsJSRNE
KOMIIOREHTOB MHTOIDAJLRHX [(PeICTABRJSHR{ TDAXMODPHHX
380389

6.J.I, B peayaprars OPAMOrO RHTEI'DHDOBANNA KOMIIONOHTOB HHTEIDAJB-
¥HX npelcraBaexmit X8 (3.21), mcnoak3ys JywaameMTasBHO® DolleRue
(3.12) noxyumm:

j %(ﬂ/Mfa/-#//{’/V/a/ﬁ = ,4{ [{5*-41))\,04, %W*Zj, (%/]/4;
' Vet 1

[ U™ hmas=al2,y sn-241/7

A

A
fd ru,”'”ag""’%r,/://a’.s =A[-Z, ¢ cos ] 4/ ’

}
7

r‘n/ f”fj(,y/alg A[(J-w){’ ~Z,9~(2,-r) SinPcosf+Z, ‘a‘}

Al“ e

UL(H)UJ(H“(K, V)ds - Af[("zf 3'}}1,{9_ Pw&i(fg)]/

AT -t

Lr YUK N)dS = Af(3-40)¢ -2, ¢ +

v (&, -r) SinPeos® + 2% + 0%/ (6.1)

J-f

fae A, *‘-'[.(‘f"))’/éﬂjr] ’ ‘{’z“‘?ﬁp* Z,¥,+aY,
=t (rp)2, H = ta(red )57, = arcty 2.2,(79)]

‘J‘H

f: o0o3HavyaeT, YTO NPE NOINCTAEOBKS NPSIeJIOB ACHOJAL3YNTCH
3RAYONNA ['9OMBTDHUGCKNX XADSKTODHCTHK, COOTBSTCTBYOIMX ToyxaMm A
2 A,, :

B (6.I ) Bxomar xoMmuoMeNTH ¥, , £, /° , BHBADHAHTHHO OTHO~
CHTSJIBMO TNOBOPOTA KOODAMHATHHX oce# BOXpyT ock Z, =7
6.1.2. PaccMorpem Gosise noapoduo npeodpasoBanms (6.1 )

NPX NOCTPOSHMW 3IHAYSHER HHTADALLMIX XAPAKTODHCTHK DepaMemeNmil
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BCIOMOT'ST@XBHOT0 COCT ORHWA HO HDOMSBOIRHQMY SAMKHYTOMY KGHT ypY.

. Hyecrs nas nepsoro wiena cymmu (3.21) cmorema XOoOpamEAT
fz;’/ = [72;{ B BenmuMEN nepeemermdt mo 44 A, A onpexerawros
BHpaxeHRAMK (6.1) . Juad moxyyeHEA SHaveHmit m“-erpa.mn OT mepeme-
HeRnll BCNMOMOTETENBEHOTO COOTOAHMA N0 CAGAYOMEMY TPeYI'OARHORY ¢par-
Mexty A A A/ ., OleIyeT NOBEDHTH OHCTEMY [Zf / BOKpYI oOX 27
Ha yroan 4 TaxaM 00pasOM, YTOOM 3/ "/ geaga OepleHAnKyagpHolk
K /;', /L .7+ UpONSBEEEM BHYMCNEHMS NHTErpaNbHNX XApAKTEDHOTEK He-
pemeneruRl B HoBofl cEoTeMe KoopAMEar fZ¢"/{ u DoxyuemEMe 3mave-
HEA X CHOBA NpHBEl6M K CHCTeMe /77 j = f/i. Q:cnmaya dopaym
(3.28) - (3.30). Teomerpavuecxre NpeodpASOBAHMA K STHM BHKIATKEM
NPORANDCT MPOBEBH DEC, 6.1. 3EAUeHEA HETEIpANbHHX XapaKTeMOTHK

i

FER

L 23 \‘
’ 'g'-’n, ‘\Hx"x..
Z_f +1 " *' A -
| ./_(f y) J .
. ? Aj 53 §
\AY VP Nz (%, )
K] |
Qa, ‘ Aj-ﬂ
4

Puc. 6.1. HETerpmposapme Ha SaumxEyroM gparmexre

l::fiu;:em N0 HATPARXEHHAM /72; § ma 4K, é /f/-ﬂ MOXHO Opese -
PaXeHHAMHE ¢

| (n f+1
[UTu™MkN) ds =cty el [u®u®tkon) d s =
AK, AR+ ok iR +1

A [5-4)l-2 8 2 e a )= (- ) [

ﬂj.pr

n},  (mn Jt1 o ft1 [ (B
afuriﬂnﬂﬁmjagﬁ=cﬂ!c;n buluﬁu*UQNdehﬂ
aj{‘ﬂji"” A f#J ‘fﬂl

= cos8[u, U, (kN Al s =88 U® U™k Mol 8 -
| K

8K AA 4t 4K, A Ai;'ﬂ
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R:41
<4, {z,4 [8in(v*8)cose+cos(¥*-8) Sing]-z,cos y'f :

Aivr
=4 Z,[‘l/ sz.m,P ~CoS8 J/.: 5

Uy U RN OlS = Gg Com [uPus 6N s -
‘ n.'*' AKﬂJ J'"

- sin U UKk N) s + cossluPu™ i, )dls =
A ﬂjﬂ .M(,ﬂ ﬂJ-ﬂ

=42 [[w.w ~8)cos8 « sin(p*-8)sing]y/~siney,}| *"=

ﬂJ-H

A
Al

=A% [-Cosyy! - sine y ' I T

]‘ (ﬂJ m} (%, N)C/g Cjﬂ J ! furt)u(ﬂ K, N)O/S .

AK;# "J“ AK,ﬂJ ﬂJ.ﬂ

= cos-‘eja;”a"’ (k,N)dS +.sm=9fum ke NS =
Ak, R, T

-Stnk cosaju"’u“’*‘(x N)o/8- SLnBCOSB’(f B A,N)dlS =
4&’1 z‘)i! 5‘(1-1

A 40002, (P b0 i

+ [eo8(¢™ 9 )e08 B (- cos(¢26) sinB-sin(p™tg)cose ) +

A
+ S (w‘-e)scne[cos (sﬂ”—G)SmB +8(n (Y*~8)cos 9)(;-@]/ " =

At
~A[-4(1-9)2, ($™ ¢, )+ a(3—41J)g/ +ay 4sin’g ~cosy’ smnpfz,-rﬂf "
¢
i Ut kN )els = j'um TN )olS =
A, QJQJ” dh‘.’l {) Jﬂ

= C0S°8 [ L%k, N)al's -sin 9 W00 ) dl'S —
sK Ay ‘jﬁ 4‘5*’
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~ 0S8 5(n6 uf’uf"*{x N)dls + cos8 stns[uZ U kN )dS =
8K, A4, 4 AK,,{,@H

-A,5-Q %'4005'5 SLHE-!-ZTCOS[(& -9)(105‘9—34{7(%-5);3039)395(:& -
~8)cos@-sin(y-8)sin(cos (¢-8)cosa-8in(pt 8)sina))(z, -
“"‘)}/ v =A [—agu §(nBcosl +(z-r) Coszkpﬂ]/ﬂ"*

J U NAls =Cla i [0 ’u‘” KN clS =
M Wb

= (DS 9 Uy Uy TN )ols + 8in afu” kNS
4 RJ‘H AK ﬂ ﬁJ'H

+00395m9ju"” Fk N $+8in GCosefu"’ LTk N ol s

4K, ﬂjﬂj"l Ak H.l AJ-H

=A,{-4(1-V)E, (P~ %)+ a(3-4V) Wi+ a yf cos*B +
+@-r)[cos*acos (y*-8)sin(pt-8)~sin®Beos (v~ p)sin (¢*-8)~
—5i18 Cos8Sin¥(Y8)+ 8ind cos B Cos (" B)J}/”J”

=4, [F401=9)2, (¢ "~ ) +a(3-49) Y] +a ' os® ~

Ai4e
~cosypfsiny’(z, - P)J/ o (6.2)
J

B (6.2) fyaxuwm V,, 519 , 55’ BEHPARADTCH TEMH X€ G0O0T-
HomemusMA, wro M B (5,1 ). TeoMerpudecKue napaMerpd MX GOOTBETUT-
HYDT BHAWEHMAM 4, Z,, £, TOYeK HONCTAHOBKE NpEeReNOE /;. B CHCTOM®
kxoopmHar /27" j ‘pas CTODOHH MHOTOyToMpHER A A .

6,1.3, ROMOOKGHTH BCLOMOI'STEJNBHOIO cocrémﬁﬂ m W “AN)
(6.1) mna 5AeMEHTAPHOrO GA3XCHOrO TPRYTONbEUKA 4 A, A 60~
NepXAT 3LEMEHTH, KOTODHE y KaXAoif BEPMHH 1'DAHEYHOIO moré’yrou—
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uaKa 4. He SABMOAT OT O[MOHTANNN CHCTEM KOOQMEATY | 277 (om
nog4eprEyTH B fopmyaax ( o.I1) , Illocme aBHAAOTMYHOro BHUNCIAGHRA HH~
TErPANLHEY XADAKTeDHCYEK 4/;’”4; (YA N) BEA CACRYOMETO DO HANDAB-
AeHdp o0xona sepurE A, A, ... aj,- TPeYyTONBHAKA A, /} A:., § BOTUHMHH

A. 0o0pasynTcd TAKEEe Xe HHBAIWMAHTHHE oooTamisonmMe (B (6.2) OHEm
vafxe DOA9e PREYTH) «

6.1.4. I nDonoradoBKe NpEeNeAOD EWHTEIPUPOBEHUA M CyMMHA-
pOBAHMS BRASKOB OTHEABRHX TPEYI'OXBHHKOB 10 fopmyaam (3.21) sTx
AHBADHAHTH BSAUMHO YJHEYTOXANTCA. [I09TOMY JUA BHYMOACHHRA Iepememe-
HHR BCIOMOT'ATEABHOI'0 COCTOAHNA MO SAMKHYTOMY I'DAHMUYHOMY MHOI'OYI OXb~
HAKY U8X6C000PDASHO BOCHONBSOBATLHOA cienyvnell marprueR MHTer palbHUX

Y4 PAKTE PHOTHK

4, [uBu™ e N s =
Al

Ih 2(1-2Y)2, (¥, = ‘P)*‘ ~Z, W, 4 ,@*
' +(3-4v)2, ¢

4(1-v)2,(H~p) + --05r
+ (3 _4))21 9}2

| HT-V)Z, (W~ |

+4(r—1))zz ¥, I ﬂj-i

(6.3)

6.1.50, KomnoHeHTH HanpsxeBmil BCHOMOI'&TEABHOI'O COCTOAHHEA
ARKCTBRA SIMANIHON COCDENOTOYGHHOR CHIH ONPOREAANTCH BHDAKE :

ﬁ : ./' Uf&”qu}((? N ) d‘s = %
Al
l*"f'(f-v)(‘f"%) (1-2V) 4, + 0
~B 2,2, PR +2,1&3!‘"/f2 ]
|
. 2V(¢-¢,) 052 1
22,2, " -

l - 20(F- ) 4.,
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ﬂ-—r U(E) (3)#(/( N)ds

Af"
~ (1-2V) ¢, + -—2(_:-1))(‘;"-9{,)-* ~ 05z T Ji/
+2EZ2, PN +2, 2,2, h? o
— | o (3-2V) Yy +052,r - _ -
= - 22) ?‘j_, e 0521
_ 2V 4, -
T ~?
| ~OS5Z 0 | ﬁj—d
A, MEJO"@ (K,N)d/ 8 =
“ i ,
0 052, r -2(-V) (-G )|
= l —_ — 052, p" 2(1-9) 4,052,
- — e 052,01
fi1 (6.4)

6.1.6. Komnomemrn ycmnufl MCXOREOT'O BOIOMOT&TeABEOr0 CO~
CTOAHEA, HOCTDOEHHOT'O RAA NPEeiCTARNICHEA NepEeMOreHE} &, (’A’) 0c-
HOBHOI'O COOTOSHMSA, OHDeNeNAWTrCA B aireltpamyeCKHX EH&JIOI"HI (5.21)
gopMynaMy THna nepsondpasaux (3.21) npm olrenHHeHEM ODOSKIEHN B
coorrercrTEaE ¢ (3.16),

6,1.7, AHaXOIWYHEM OOpPASOM CTPOATOR BHDAXGHHS, HE KMEDEMO
AABADAAHTHHX COCTABNADIMY, AJAA BHUMOAOHKA MECKPEWHHX HHTEIPAAbLHHX
XapaKTe (MCTHK BTOPDIO Bouwora'rennoro COCTOAMNA, CHOPMHDPOBEBHHOTO
KA mpejcTaBxeHud Haupaxemmdt o 7 . (x#) (3.1I), B ovou cayuse EH-
TerpedbHuE BHAYEHUA Nepememenuf df-(”"(/r; #) K8K GOOT&RAFOMAX

(3,2]1) HAXOmATCA M3 ycaoBm#t BpsamMHOCTH (3.]9), & YORIMA -~ HE OCHO=-
B¢ DESIYOIMX COOTHOWEHHHN:

A-T‘j (Z)!{z)#-(/(‘”)ds —



H

o8

-a,szf pr3

| ~&Z 1 X .- Nl .
X(1+225 523 K122 h 2l

Z2, " "H X a,5(12)r=

- X125, h% 2 ) —08E}T®
— - V2T

~T0 LAE] (&)
A |G RN d s =
Ar
2,2, "h" X 22,5 h X 0,6Vr -
X122 ar22 327 052%™
220 H %
X222 )+ ~052,Z,1"™
+0,5Z2,r™
20z 2, ]
"'ﬁ' 52,2_3 a -3
- (2) (&
AR RCIVELE
4
| . ‘q
0 0.5V Fr'~ ~(1-V)2 2, h 4 |

— USEZI (1)) R TR

~0,52,8, r3

— 052,27, 1"

Aj-q

qu

(6.5)
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6.0, AHAIIMTHUYBCKOS ONpP8IslieHN8 KOMIIOH8HTOR
HHTETDaNbHEX NPONCTABIOHUY IBYMSDHHX 38l4gY

0. 1. Bummcnenne yomymft m nepememieruff N0 HeROKDHINSHHOMY
BIEMEHTAPHOMY Oasmey A A, , (puc.6.2 ) NPHHOEOKANBHO H6 OTIEwA-
ETcHd QT aJIropUTMa onpeﬁmgm STUX X&PSKIEPHCTHX B TpexmepsHoll ag-
leue: OpA HoBOpOTE cueTeMH [/ B TOYKE 4 HA YTOX & nepe-
XOHUM K CHCTAEMB KOOPMRHAT f 7, / , B xoropolt ¥ npoucxomur BHUMC-
JeHKHe $RacTONOTEHIMANNER.,

Puc. 6.2. [lpupeneime x CaBHOHO# ouOTOM®
NHTOI'DEPOBEHEA B ABYMEDHHX S&J89AX

6.2.2, UnTerpasbiss XapaKTePROTHER NeDeMAUBHER HampAxeHuf
HOXONHOrO BONCGMOTarexkHOro coorosEms (3.13, 3.14), monosnrsyemo-
IO I8 NETErPAXBHHX HpeNcTaBioHWR nepememeH#R (3 11), (3.21) Amy-
MODHHX OO%@KTOB,OUPBAGAADTON BHPAKEHMAMN S
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A»
‘/‘%/%/H/J/A; V) ar, = A//f-a'byﬂ, # PR, (1-Lln /]{ bes

A
/ GG = A, sy
At Q‘A@ﬁ/y/ﬁﬁ///’.’: = /V//ﬁa?}@ 7, ‘rf)- 2/, (ﬁ/’]‘/'?"'*’,
A/t G "INty =AY (43, *2n, 0, /"{//f"'*’
L, 4 S M, < Hf(z-2tnr e 2

b

\

a1 {H/G; ’//( /V/ﬂ,” "/V///"//"zyé’/ ,;,2,7,’/’“74_4’:";

/ ".’zﬁ?/g,[”/‘/ 4 W‘?{Z; =M/ A//'//fz)ﬁ rZ p, ly 1 4 AJ;I}.

A

A,
| w6 (e = pH- 5t r 2
AL v

rae! Y = arcle 7, 27
(n)  (njg

UnTorpasbHHe XSDAKTSPHECTHKE ycuiamit & /4 ~ Ha rpasHune
HTOTO BCHOMOI'STAJBHOrO COCTOAHEA onpemetasanTcA no dopmyaam (3.I16).
6.2.3. KomnouerTH HanpsxeHm#t (3.15) u yomam#t (3.1I2) Broporo
BCTIOMOT'ATSNBHOI'0 COCTOAHMA, OGPASOBAHHOTO MAd HHTOI'DANBHHX MpPO X~

CTABJISHKZ HanpAxeHHH, BHUYKMCAAOTCA ¢ nomoueyn chasmayvoim#t dopmya:

676 ThMatn, = 4t s n2a2r),

(6.6)

AL
(676 WiMln, = bur 0, 1} 1Y
A& 6., IMan = duw'tm r*(7- 27, A

/4 6,076 (K Mar, = 4 Yym = (7-22°77;
6.7 6. v W)l = G s w207 1) (6.7)
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