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NI PEAURCIOBUR

K pysxauenTaM PIyOooKOI'0 BAaHOX0HMA MQCTOBLX ONOD OPHQOHAT-
CH HMBKMO M BHCOKMO poorBopku w8 comall, croadon u odoxovex,

8 TAKES MACCHBEMO QYHASMOEYH, COODYZAGMWS C NOMORBD ON JOREMX
KOZOALGS KA XOGOONOS.

HUBKKO DPOCTBOPKM X MAOCUBHNO PYHAGMOHETM pPACOUHTLBHEDICH

10 TOXMUGOCKHEM YOROBEAN NPOSKTHDOBAHER XOXOBMOAODOREX, 83T0-
XODORHLHX ¥ TFOPOACKHX MOCTOB u tpyd (CH 200-62); BMCOKKS poOCE-
jopxs us oBafl, 0TONGOD UAM 0COAONEK AMAMATDOM Wemee I u -~ ne
TOXBKYQCKMN YEABAHMRM NO NPOCKTEPOBABND BHCOKEX OBIRHLX pOCE~—
peproB mMooxomx anop (YYBP-56); BMCOXES POCTEADKEK K8 OCJONO YR
Ausmorpod I M u Oomee ~ no TEXEWIGOXEM YKRSBHMAM [0 NPOSKZH~
DOBEHMD X OTPONTOALCTEY DyuAaMm HTOB B ONOD MOCTOB N8 COODHUX
X626800s rounux ofozodex (BCH 1I10-64).

MATOAKKA pacqora HEUBXMX M BNOOKEX DOCTBODKOB, [DHBOZOH~
mis 3 CH 200-62, TYBP-56 & BCH 110~64, ocHORGEN XR& DAaSAMUANX
NORORGHMAX, B CBASK ¢ YoM Na OGMMX Tpanuiax o0xacref mpume-
NOHHA 9TUX MOTOXHK UACTO DOAYVARYCA NPOTHBOPEYNELE DOIYELTAE-
T, [IporuBOpeNMA JOTDANADECA NIPR NCNOABHORSAEN DAl paboranned
3 UHUHCe zaGoparopuel ooHOBaHMA & $yUXaMONTPOB NMOCTOR X NpN-
BeAGHNOR 3 NBCTOREMX PeROMEEAAUNNX oXuuoR {00o0moxmofi) mero-
ANRH, OXsaruBapHell DACYETM BOSX THNOB dymAamentos raysoxoro
3aNOKOHNA (3 TOM WMCAS N MBOCKBEMX yHEKAMOHTOB).

POROMOBAGLNN pa3padoralN KABAUARTANE YOXHMUOOKUX HAYX
K.C.Bampyonuu u I'.C.Hnupo. B pavpadorye OTXSABHHX NYHKTOR P&~
xoMeMAaLlAR NPMRAMMANN YRACTUG KaHX.TOXH.BAayx H.M.I'zoros ¥ um-
zenep H.M.bBxOuna.

SaMeqaHMA ¥ NOROXAHMA NpPOCMM HANDABAATE OO axpecy: Moo-
xse U-329, UrapoxuRt npoesx, 2, BoeoowsHmH BayuHO-NCCHGZOBA-
TOALCKME MECTKEYT TPAHCHODPTROrO CTPOXTORLCTIA, OTHCXOHNE MC-
XYOOTBOHHMX COOPYROHUH.

SaMeoTuTOND AUDEKTOpA HBCTHTYTA

A .CHO B HHHOB
PYKOBOAUTONE OTACRQRKSA
MORJOCTROKAHX COOpYRORNE
HEOTKTYTH o CIINE



1. JORRE [OJZIOROHEA DACHETR SYRAAMSHETOR FAYOOKODO B38ICESERN

I.,1. Pacuern JysnamensoB rayCoOROI'O BaANOXGHRA NPOKBBOZATCH NHO
TPOM MpOReNEHNM COCTORHNAN,

o neppoMy npexenbsOMy COOPOAEED BHNOMHADTCA PACYETH
8) DPOYHOCTE KOBCTPYKHMR (YHZAMEHTOB NO MATEpPHANY :
0) npouroctr (Hecyme# onmocoOOGHOCTE) OCHOBABNSA

B) ycrofiunsoc?N §yHAaMeHTA NPOTHB IAyCOKOro chsmra (COBMOCTHNO O
PPYHTON) 0O KpyraonmABRBEpMuecXoft NOBOPXHOCTH CKOADREHHSA,

lo BrOpoMy npeAesnbBOMYy COCTOSHED BHRNONEADICA DACYHOTH:
8) BepTHRAALAOrO cMeneEnA (OCAARM) OCOHOBAHEA
0) PODHBORIIABRNX CUBAGHR BEpXa ONOpH.

flo TperseNy N[pPOAGALEOMY COCTOAEND BHIIOAHAPTCA PACYETH TPOHMHO-
CTORKOCTH X6ACB008TORHNX ROHCYPYNUNA $yHABMEHTOB,

MPHUBYAHNE. K ¢ynnamenras r:zoouoro aaxo’ennn OTHOCRTCHR POCTBOPKN N3
CBaR, OGOROYOR MWAR cT0n00B X), & TaKkxe MacowBENe fYRAa-
MEHTH, COODyRAEeMN® C NOMORBD ONYCKRHHX KOJNOANO® MIR Kec-
COHOB.

I.2. HacTorane Pexomowmmpsm COZepEaY WETOXRKY pacyera $yHzameH-
¥0B ray0oxoro BO“ORCHNA ONOp MOCTOR HA HKONAYATAUNOHHNO HArDY3IXH,NO8-
BONAONYD ONpOXOARTD NepereseHnA Onop, &8 TAKKE BRYTPOHHNE YCHIHA,AO0H-
CTRYDRNG B NOMNEPEYNHX CCUYCRHAIX MAcCCHBNOro JyRAAMEHRTA MJIR KAKIOT'O 30~
epra (cBam, oOoxouxe, cronfa) pocTmepra, M AQBNEHEA, BOSHAKADARE MO

NOBEPXROCTAM HX KONTARTA C IpYHTOM,

B PexoMeHZAuAX HE PACCMATDMBADTCA BOMPUCH NPUBEPXN NPOUROCTR
0 MATEpRAXy B TPEHMHOCTONKOCTE MACCMBHHX (yHAaMEHTOB N DACMOHTOB
DOCTBSDKOB, & T8KEE OfNpEeACNEHAN PACUETHHMX CONPOTMBAGHMHA IPYHTOBHX OC—
Hosasml BepTMRAALAOKY AABAGHAD R Hecymefl crnocodnocrs (nmo rpysary) caalt,

X) B oootnetctnz:’gagg;guggzz"Ynaaalnl no APOGRTEAPOBANND OCHOBARAR N

*gﬂal !ﬂrol X, 43¥CAODOXHHX R POPOACKNX MOCTOB N
\ peReRuAs) sACCH N Janee ExeprcA B BAXY:

i) cPAR ~ CITONHWO NAK NOXHE 3JGMeHTM C PAsMEpOM RoNepedvHO-
ro cevenps go 0,8 n norgy:aeuue B ngﬂ! C SAHPHTHM HMEENM KOH-
QOM, 8 TAKES ¢ OTputuM, BO Ges yAaneRuA TpyHTE X3 HX BHYTpeH! :H
NOXOC TN ;

G% 0GONONKN ~ IIONNEe WIM 3anorHenHne Getronod (nocne aarnyone-
AES B I'pDYHT) 3ACMEHTH, NOTDYRAOMHE C OTKDHTHM HAXEMM KOHOOM H BH-
eMROR TpyHTa M3 NX BHRYTpeHHefl nMOROCTH,

B) cTOn0H - BAEMEETH, COOpyXaeHMue nyTrew ycTpoAcTBA B IpyHTE
CKBAXMHH B NOC/ACAYDOErO 3aNONHCHHA AX CETOHHOY CMEChbw,
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0JUIIBYSK M CTOA0O0B Ha NPOAOABHYD HuI'DYy3KYys 9T BONPOCU A0NRH:
Of B COOPBETCTBMM ¢ AcHCTBYWRMUME HODMATHMBHHMM XHOKYMEHTUMH,

1.3, lips onpeAencHMd pacysTHHX COROT&HHE HArpy30HK TOLMOBL:
N4, BaBAX CYACB, NGBAcHKE Berpa, AABJCHWE JIBA8 YUMTHBALICA zieHCH
DIMME NWGO BAOAB, AKCO NouepeK ocH Mocra, Ha OfHOBpcMOHHOE Aeffct
ORHUX H3 3THX CHJN BJOAb, & APYrux MOHEpeK OCH MOCTA pacyeT QyHISM
opB HE [POKIBOAKTCSH.,

.4, YposeH® pacueTHOR MOBEPXHOCTW IPyHTA NPHHUMAETCH :

&) NP4 psoYeTS OCSAKM OCHOBGHHMA ONOpW 0T NOPMATUBHMK [OCTORHH:.
BArpy3ox - 008 Y4Y0Ta pa&BMKEBS I'DyHTAS

G) np¥ OPOYUX pacyerTax — ¢ YYETOM MECTHOrO pa3MhBa I'pyHTa ¥
ONOPH Npu pacYETHOM paCXORe BOAH,

I,5. IIp¥ NpOEGKTEPOBAHUM (PYHRAMEHTOE YCTOEB 383 PaCUCTHYD NOBE pX-
HOCTD T'PYHTA NPUHMMAETCH OCTULCTBEHHARA NMOBEPXHOCTH I'PYyHTa, & NPW HaIN
YKHK CTApOH HACHIM MAK HACHIH, BO3BEAOHHON HAMEBOM, — WX MOBEPXHOCTE.
B cnydyae oOueHb cnaGoro BEPXHEro ciAof rpydra (ua, TeKyuenyacTRYHan Inn
HA ¥ CYIIMHOK), 88 SCTECTBEHHYD NOBEPXHOGTH APHHHMAGTCH NMOXOMBA BTO-
PO CHOA,

1.6, PacyeTH YCTOHRYHBOCTH NPOTHB IAYOOKOTO CABHMIa (COBMcCTHO C
I'PYETOM) NO KPYPROUMAMHAPNUECKOH MOBEPXHOCTH NDOM3BOARICA XAA PyHAa-
MEHTOB QiOp, PACHONOXGHHMX Ha KPYyTHX KOCOTOpax, 4 TAKNe ANA YCTO6B
nIpy BHcOoT?a&X Hacunu Coxee 10 M BO BCeX cay4yadx, a [(pH BHCOTAX HACHNM
02 5 X0 10 u 3 cnyvae pacnoXOXOHUS NOA DOROWERON mMacoWsBO! (YHASMOHTA
NAP NAUTH POCTROPXKA NABCTA IANHMCTOIO rpynra. Do pacYoYH NPOMBROANPCSH
COr'Z80N0 NDREOXSHED I,

1.7. Ecas nox HecymUM NEACTOM I'pPyHTa, HENOCPEACTBOHHO BOCIPHRM-
MADRNM naBNicHME OT cBalk, OOOAOYEK WAM CTOACOB, Baaeraer cao# Goxee
¢Xaforo rpyHra, HeoOXOXMMO NPOBEPUTH HAIPAREHMA B ypPOBHE Bepxa STOIO
NOACTHIANAETrO CAOR., Takad NPOBEpPKA NPOHBBOAMTCH MO METORAUKES, NpMMEHA-
8MOR npu pacuere yHAAMEHTA MEJKOrO 3aXOREHMA, B KaueCTBE KOTODPOrO B
CAydae pOCTBepPKA DAcCMATPHBAECTCH YCAOBHWH dyHxaMenrT ¢ DasuepaMy, yCcra-
BAPANBACMHMM COI'XAacHO NPWIORSHHL 2, 8 B cCly4ae MACCHMBHOIO JyHpaMeHTa -
COPA3CHO N, 8.6,

I.8, Ocaaxa OCHOBUHHMA QYHRZEMBHTA I'IYGOKOr0 3aI0KSHMA OT HOPMATMB=
HHX NOCTOAHHWX HArpy30K ONpeAeHAfeTCs [0 METOAXKE, NpUMEHAeMO# npu pac-
4oTe QYyHAAMEHTE MENKOIO 3aNIOXEeHUA, B KAYECTHS KOTOpPOro B CAYyYas poCT-
BOpHA NpHHMMA TCA YCNOBHHU PyHAaMEHT C pa3MEpAMH, YCTaHAKIRBAESMHMN
COriacHO NPpUAOXEHWD 2, a B cClydae MICCHRHOTO PyHAAMOHTA -~ COTARCHO

NNe B.6,
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2. DCHOBHNGO NOJOXEGHHA pPACYSTA POCTBESDROB

2.l. Hacroname Pexomeupanum COAEDEAT METOAMKY pacueTs pocTsep-
XOB (U8 cBal, 006OROYOR MAM CTOAGOB) C NOJOMBAMEM ITTHT, pPaChONOXEHHHMS
KaK BHME YPOBHA pacueTHOM nMoBeDXHOCTH rpyHTa (BHCORMX pPOCTBEDPKOB),
TAK B HUXO BTOro ypoBHA (HUIRMX DOCTBEDKOB). MeTOXMKA NOIBONAET NPOUS-
BECTH pACUCT BHCOKHX M HHBREX POCTBEPROB Ha ANOHE HArDYSKM NpR A0GOM
pacnondxeHmy cpa™, 0060/JoueK MAN CTONXCGOB, B TOM YMCHE W ODH PACIONORe-
HMX KX B OXMH DRNX.

2e2+ [Ip¥ COCTABAGHRN COUYETAHWE HAPFPY30K ANS pacucsTa pPOCTBCPROB
CReXyer BMerh B BMXY, YTO DpabdAne HAarpysk® (BanpyMep, ropu30OHTANBHAN
BETPOBAA HAI'PY8NA M NSAOBAR HArpyska, peficTpynomie B OAHY CTOpDOHY,
HO NPRAOXGHHHE ORHA BuNE, a APYras HuEe YNPYroro HEHTpe) MOTyT BMBN-
BaTh YCHMARA B cB AX (0GONO'IKAX HAR CTOACAX) W NEpPEeMEHeHNA ONOopH pa3-

HRX 3HAK0B, B CRABU C UOM YMSHBEAHWE BEIUYMHH OTALNBHOR HATDY3KR MO~
X062 INPRBOANMTS K YBOANYGNND yCHAKE B CcBaAX R nNepouemenmi onopu OFT pagc-

CHETPEBSGMOIO COYGTAHMR RAPpYSOX. CReZyOY TaKES HNOTH B BEAy, YTO NO-
ENEGRNE YPORHA NPNXORSHEN rOopMBONPAXEHON HAPDYSRE MOXeT NPMBOAHTE X
yseAnqenA® ycHasit 3 cyenx M nepomeneHuf onopu. B CPABK C MBAO.ORELM, ¥
NOOOXOAMMHX OXYUAAX, IIpX NPOSKEMDOBAHRH POCTBODROB pacyerTd MX H3A0 Npo-
REBOANRTS HO TORBRO Ha NAMCOALENG® NATUPYBKUK, HO B NA MOHDLEWG, M HO TOAL~
KD NPRIORGHHHS P BARBMCENX YPOBHAX, HO R 3 OJOXee EMNBRNX.

JApYrMM UEHTPOM POCTBEDKS HABHBABTCH TOUYKR, PACMNONOXEHYAR B
BEDTHRANLHOR MAOCKOCTN CHMMETDHM pOCTBEpDKA B 00F3aapmas TEM CBORCTBOM,
YTO CKHAA, NpOXOAAMAR Yepes Hee ¥ nefcTByomas B yKa3aHHOW NJNOCKOCTH,
BHSHBAET TONBKO NMOCTYNATENBHOE CMEEEH¥Ee IJMTH DOCTBEDKA KM HE BH3HBE-
eT 8e NMOBOpoTa; MOoMeHT, AeficPByomuit Ha pocTBEepDR B TOR ®e INOCKOCTH,
BH3HBAET NOBOPOT INMMTH ROXPYI OCM, Npoxoxame#t uepea ynpyru# uesnTp.

Koopauraru Z. ® Z_  YNpyroro usHTpa, PACNONOXEHHOTO B n0C~
RocTH T2 pocmnepna, CHMNGTDHYHOPO OTHOCHTENEHO 2TOH MiockocTs (cu,

pc. 1,8 B G6), paBHu:

AR A (A AR A 4
L= 2L 22 3 °° 2 = hfrinfk' 22 e (2.1)
¢ Ea 'zcg zt.tc ¢ Qg zt’t'— zﬂ:: !

o

8 POCTBE PKA, CHMMETPAYHOIO M OTHOCHTENBHO IIOCKOCTH jﬁz , PaBHH:

o c z }. 2.2)
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{OODAUHAPH ‘g/ H Z  JyOpyroro mnesrpa, pacnoNOREHHOro B NA0C-

C
;/ﬁz pocreebra, cnwe'rpnqnoru OTHOCHTENEHO BTOR MIOCKOCTR (p®e,
1 B), PAaBHH:

7T -2 V4 -2, T
for R e PRl oo
& ce [ £ 8¢ cc fe

ICTBEPKA, CHMMETPHYHOTO K OTHOCHMTENBRO MIOCTOCTH .27 /)z‘_‘ s P8BHH:

z
14 (2.4)

— 0 - z =
Je= 0 % Cee

Beawumun C , Bxozsmme B dopuyan (2.I1)-(2.4), onpenenmorcs B
arsercrann ¢ dopuynaum (4.I3) n (5.9),
2.3, Pacyer HH3KMX POCTBEDKOB NMPOA3IBOAKTICA C YY6TOM COMNPOTUBASHKA

DYHTA NepeMemeHusM KaK cBaM, OGOAOUER uAM CTONCOB, TAK M MAKTH DOCTBEp-
¥a, [I[pH 3TOM PeaKTHBHOE AAaBJNEHME I'DYHT&E HA NANTY YCTAHABIMBAETCH TONBKO

HA yY8CTKAaX e6 OOKOBHX rpaHef, NepeMcEapmuXcs X IPYHTY.

2.4, Tlpy pacuere pOCTBEpKOB HB CBai, 060nAQUEK MAM CTONGOP (34
NCKIDYOHNEM pacuera OCAAKE OT MOCTORHHWX HATDY30K) IpYyHT, OKpyxanvumi
NiETYy, CBam, OCONOUXW B CTOACH, PACCMATDMBAECTCH KK ynpyras nmHe#ro-
AeQopMEpyeMas cpena, Xapakrepr3ayemMasg KoahpHuMeRTOM NoCTeNH,

Benuanua x02pPmOEeHTA NOCTENN CE, (s T/n3 ) rpysra N0 COKOBHM
IpaRAM MAMTH DPOCTBEpKA Onperennsrcsa no domyne:;

rae /725 - KOXDPMUIIMEHT MPONOPUAOHANEBHOCTH (B T/ﬂ“), xapaKrepuaynEuit
NaMeRaHEe ¢ rayomHoft Ko3aphrnMeHTa nocTtenu rpyira, pacno-
NOXCHHOIO BHEE NOXOMBH IJAMTH POCTBREpPHA:;

Z -~ rayomna (B M) pacnonoXeHMs TOUKM, NNA KOTOpoH onpepensier—
cA xoafdmuwenT nocrean (T.e. paccTosHMEe OT 3TOH TOUKHM NO

pac4eTHOR NMOBEPXHOCTH IPYHTA).

Beanuuna roahfmrumenra nOCTENH Cz (B T/u3) rpyira no GoxoBOH
MOBCPXHOCTH CPaM, OoCONOUKK MAM CTONOA ONpEeRENAeTCHA No fopMyne:
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rR8 /72~ KooOdMHREHT NPONPPUKOHANBHOCTH (B r/na) rpyirTa, OKpyzarmero
cBap, OCONMOURY HAM CrOnNG

Z ~rnyouda (B M) DaCNOAOEERRR TOYKRM, ZJA HoTOpOR ONpPOACIRET-
cf roodbdrumeHT nocream, no OTHONGHWD® K pacyeTHOR noBepxs
HOCTH IpyH?a (NpN BHCOKOM DOCTBEPKE) WIH X NOAONBE ILIHTH
pocTBepRa (/IpE ENBROM POCTBEDRE ).

- 3) I'pyHTa noa noxompol
CBaR, KMepmeR ymmrpeHmEe, OCONOUYKN HAH CTONCA Onperenserca NnNo dopuyas:

Benyynna xospimuymerTa NOCTENK C (B 7/x

sc
_ (2.7
%@~

rae (. ~ xaparrepmcraxa (» r/n3) I'pyHTa, PACNOZORBHROI0 NOX NOAON-
BO# cmam, OGONOUYUKE WAR crondas

a/ ~ TONIMHE (ImameT)d) OCHOBAHMA CBAR, OCGOAOURR Win crolta (» ),
¢ NPHHAUAEMAR DaBHOA NDK HAJWUNA YJUHDECRRF B RvxHell 4aCTH -~
Ha¥GONBEEMY NONECPEYROMY D8 3MEDY YUMDOHRA, & IPR OTCYTCTBHE
JEXpEHNR -~ Tonmuue (AMaMeTpy) CTBOAA OCONOUKH HAR CTONGA,

Snaqenne XapaKTepRCT RN C (» #113) HeCKANBHOT'O0 I'DYH?A ONDEAG~
agercA no popmyne:

a) npe éféIOH

( 10 m f1.8)

§) npw é/ > 10 u

C =m 1, (2.9)

;mecs - koShOHRIIEEHT NMpPONOPUNOHANBHOCTH (B r/n“) rpyHra,
pacnojoxeHHoro fnox nogomeoll cBam, OGONBUKM HIM CTONA-

Ga;

-A; - I'AyouHa (B M) DACNONOXeHHA NOXOKBH CBaM, OCONOURH
Hnu crondéa no oTHOWEHVWD K DacueTHOR NOBEPXHOCTH
TPpYHTA,

3iayenuc xapakrepucThk® (' CK&IBHOT'O TPYHTA NPRHAMAETCH B
COOTBETCTBYK C N. 2.8.

2eDe CHAYEHHMA KOADTHIUMOHTOR NPONOPHROHAJFHOCTH /?ZJ , /72 n
/7{, NPRHAMIOTCA 1O TaCl. |
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B npexcXaX BOXMYRH, YKa8aHHHNX B Tradn. I, xospPuuueHTy NpPONOPMUO—-
HANBHOCTN OPRHUMADTCA FeM COXp@MMU, Y6M NAOTEEeE I'PyHTH. /AR neckop L
oyneceff yxkasaHHue B CYpoRax 3-5 radua. I swaweuwun /72, sy o A,
OTHOCHTCA K IpyHTaN cpexsel naoTHOCTE; XAA RIOTHHX MOCKOB X cynecs
EanNCoxsuNe 7a0RWVRHO 3MaveRMA /77 NOBMEADYCH KA 30%.

2.6. Tipy HamMdEN B npegenax TAYOMRH /7, BANOSOHNA NOZCEBH NAMTN
pocrBepKa (HuXe DACUBTHOH MOBEPXHOCTM PPYHTA) HECHOXBXNX ON06B IpyHTA
padpemaerca CONDPOTMBACHNO TPYHTA NO OOKOBHM TPaKAM NXNTH ONpeASRATH Ii0
DPXBEACHHOMY BHAYBHUN /77, BHYMCHAOHHOMY Nno fpomyne:

m = EEEL/—“—& , (2,10)

[ 4

rRe /7Cs. - 3HAUSHNE ROSPOMUNEH?E NPONOPREOHARBPHOCTN 7. BEA { =T0
OOA I'PyHTS ;

é‘. - JORMMER ( -ro cxoa rpyira ( 23 éd m éﬂ )e

2.7, llpM HANMYKY B NpexeRax AAKHH CBaM (0GONOUNA MAM crox(a) HEC—
XONSKEX CAO6B I'pPYHTR pa3pesasrcs XAA ONPEAGACHEA CONPOTHBACHMA IpyH?a
30 OoxOoBOR NMOBOPXHOCTH OE8M NOABIOBATHOA ORHMM NDNBOAGRHMWM 8HaYOHNOM

/M« KcEu B npexesax raydmuu é,,z (B M) Or pacueTHOM UOBEPXHOCTR
rpyHea (npk BHOOKOM POCTBEpPKG) RAK OF NOZONBM NAMTH POCTBEpKA (RPN HE3~
ROM pOCTBEpEE), pamHON

A“-g/a/ﬂ/, (2.11)

pacnozoxeRr OAMH ORAOR T'PyHTE, TO NPNBEAGHMOE BHAYSHE® /77 HpHHMMAOT-
O DABHMM BHAYGHKD, COOTBOZCTBYDEGMY STOMY IpyNTY.

B dopuyne (2.1I) wepea (’ o6osmaweHna Toammsa (XMaMeTp) OBaN,
060Z0NKR MAK oronda (B M),

Bcxn » npemenax rayouus /4, pacnoAoXeHO ABa OAOR TpyHTa, TO NpE-
POXOHHOS BMAYEHME //¢ ONPOAEAROTCA DO BOPUYRS:

A (2h -k )em (b -k ) .12
4 /

ny
@ oCxm TpE caon, T0 no dopuyae
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i /}/‘;Mx*[})*/fr‘/:%@/‘?/bf gz*”"fé;

, = TonmmEa I-ro (pepxHero) omof rpysral
/% ., o ronmuHu [J-ro m B-ro cnoes rpyusra (» npepenax ém )3
72 2.~ BHageREs KOSDHGRMUEHTOB NPOROPHROHANBHOCTE /77 R4

}/?7 u /7
£7 & rpynﬁ;n I, 1 n B cnoes,

3 (2.I3)

A Tacxuna I
Roadomumerrn nponopnmoBansHocT® (B /M) /72 77 u m,

QYAHAR /77 { 3HAUEHNA /77
AR odoxouex! znn cmaft
® cronCos),

m"'ﬂf’??o

HagMeHOBAHUE BMAQ I'DYHTE

¢
OKYYeNnNacTRYHHE CYIAKHEKN X DPANEM,

RAM 65-250
* B hetoaarad neke. s Banc

& NOCKR pHNNE ' 250-500
3 HyronzacTHYHHe CyNecu, CYrJHHRH X

gggg; NeckK Menkue n cpepieft Kpyn- 500800
b gggﬁuipgggzgn, CYPARHKR ¥ TJIMHHG 8001300
5 {leck¥ rpaBeaucrHe, rpaspit, ranrpka 1300-2500

oy =y s ———

2.8. Benuunna xaparrepucTdiw (C CRanpHOrO IpyHTa B OCHOBAHMH
0CON0YEK MIK CTOACGOB NpHHMMaeTCA (He3aBHCHNO OF I'AyORHH pacnonoxeyEd
OCHOBAHWA) NO 3HAYOHUD KYOHKOBOH NMpoYHOCTH AL#,cxanbnoro IPyETA.

19 /?M = J0O r/uz C = 3%10% T/uj; npw A::,af 2500 !/Ilzi

C = I,,SJtIO6 T/u3; MPA NPOMERYTOUHHX 3HAYECHHAX /f:_, 4 BenHuMEA C
NMPERENABTCH HRTEepnonsnmeit,

2.9, B pacueTHuX opuynNaX AaBneH¥Ee TPYHTA Ha NOXZOMEBY cBag (OGO~
AOUKY UXM CTONGA) YJCTARARAMB2LTCR N0 ReHCTRUTEALHUM PA3KEpaX NOAONBH,
8 B3 GOROBYD NOBEPXHOCTE: - RaR AAR padoramvmel B yCnOBRAX nnocroit sa-
ZayKk OTACNBHO CTOAmE} CRAK XBAAPATHOIO CEYEHMA C pacHerHoh muprrROHt

6,  Pacuersan mupmna &, (B M) onpegensercs no gopuyne:

11



8) AAA CTOAGOB M 000LOYEK

t‘:;=/t;°/d’-* 1)&' 3 Celé)
0) 4dA cBal
A . )
0, = K (1,5d +45), (2.15)

rae - TONEMES (gMaMeTp) cBaM, CGONOUKH WiM CTOJNGE (B M)}

K = Eo3ppMuMenT, paBEuM oRdHKNO NPE KBaapaTHOR GopMe HONODPOEY-
Boro cevenus ¥ 0,9 -~ nNpm Kpyraon;

A - roapdunuenr, NpEHMMaeMHU DABHLM

(,—'t;)xp
A=K+ —-‘:,-—/;,:’77-“ ’ (2.16)

H0 HE OOXBNO GREEHIH.
B dopuyne (2.16);

A; - KO3QPuUIMECHT, 3aBUCHRME OT yucas /7, o0o00AOYSK MEM CTOXGOX

B opRo#i BEepruKaXbHOR miocxXOCTH (B OAMOM PRAY), RNapaizensyoft
NAOCKOCTH XeHCTBHMR HarpysKH,

RPU n,=1 A= 1,03
" , = 2 A, > 0,63
" n, =3 k&, = (455
" , > 4 Jl‘, = 0,45;

oL = cpensee paccrosHue (B M) B cpery (Ha ypoBHe NOHEPXHOCTH IpyN~

/O
?8) MexAy OCONOYKAMM MNK CTORCAMK, DPICMOAOXCHUNME B PAGCMATDE-
BASMOR NMAOCKOCTH.,

B rox cayuanx, KOIrXa P DPA3HHX BEDPTHEAABHHY NAOCKOCTAX, HupanAERADb-
EMX ONOCKOCTH REHCTBHA HArpysKM (pusSHHX pPAAAX), PACMOAOXEHO paaH0oe
BOANYECTBO O6QNOUYEK i CTONCOB, KO3PIMUMEH? A NpPUUKNMBOTCA ORRHAKO-
BUM AXf BCeX OOOAOYEK M CTORGOB M DABHHM MOHbuOMYy M3 SHaUeHMER, NOXyYeH-
WMX XAA pasEuUX pAAOB, lipu orcyrcrsuu p0ONONEX UAM CTOA00R B KaxOoh-
AN00 BCPTHXRABHOR NROCKOCTM, NapanxonAbRoll NAOCKOCTH RelcrPuR BArpYs—

KN, NpEHEMAETYCH A = ], lipg pacnonoxesus 0oGOROYSK WNIM CTOAGOR B HAX-
12



NATHOM NODAAKE M NPA PACCTOAHMAX MexAy OCAMN COCGRHHX pAROB, Napanzelb-
RHX TLIO0KOCTE ReHCTBEM HaArpy3xm, MeasmmX ( a/ + 1) u, sBagetire 4
JCTARARANBAGTCHA KAXK ARA NPHBORCEAOro pana, NOAYIGHBEOMO NPOSKRYMDPOBARRON
060AOYSK HXM CTONCOB Ha MTOCKOCTH RefCTBEA HArPYIRE (pNC. 2).

mocxoers devcréng

neulbedennuw psd

BAON AOCIORONENUS
croados uvsv odorovex

Pmc, 2

Tipr pacueTe POCTEEPKS HA COBMECTHOE AefCTBHEC RArpysSKM BROADL R
nonspex OCK MOCT8 3BaueHve 4  NpHHEMAeTCR MCHBEMM N3 3mavenmil, no-
JIYSOHHHX ZAA KAXROro u3 I9THX HaNpariaeRHH.

2.1, Csau, o0ONOUKK ¥ CcTOAGH, NOrpyxXxeHHHE B HECRANLHHO I'DYHTH C
onupanresM mag Oe2 OoNMPaH¢A HMXMMX KORUOB Ra CRaldbANe nopoAn (de3 Ba-
OyYpPHBaHEA B CKaly), NpH pacdere POCTBEPKOB PACCMATPHBANTCA KaR pacno-
NOECRANE B OnHOpPOAHOH ynpyro# cpepe ¢ yHnpyro BarRpenieHHHME HMXHEMN
KOHOAMK; BAyOUHE A 3870RERARA CBaM (OGONOUKM WA CTORGA) B rpyE-
Te NpHHMMaeTCA paBHO# pacCTORHMO OT €& HAXHEr'O KOROA RO pacIerTHO# nomep-

XHOCTH rpyHTe (NMpM BHCOKOM pOCTBEpKe) KINM X0 MOROUBH IUIHTH POCTBEPKA
(I'P¥ HR3IKOM POCTBEpKE ),

fTrontu, 3a0ypeHHH: B 8Kany, PS8CCMATPHBENTCA KAK X6CTKO 33aRelaR-
13



NG 3 CONeHNM, PACHOAONOHHOM Ha Ak HEES goBepXHOCTH cxaxsxol
HOpORH; rayGuka A  saEomen¥A TawoR 00OXOUKE (cronda) nprarmaszCd
pABEOR DACCTONHER OF YEAJBHHOIO COROGHMR RO PAOYGTHOR TOBOPXHOCTE IpYyR-
*a (npM BHCOKOM DOCTPOPROG) WAK X0 NOZOEBH RJAMYH poor3spre (OpH HWBXOM
pocTsepke). BouNuMMa A/  SaBECHT OF BRAA OKGXBNOIMG TPYHTA M NPNHN-
MReTCA paBHOR:

8) DpE CXAGOM PRKyNEYHHK® MEM MOProAe Ak = d

6) NpE MSBECTHAKe MXM NECYAHEKE a/; = _;i_

B) NpE ApMcTaUNMYeCKOH NODOAS AA s 0,
J

2.11, Ramaexus O, H#a TpyHr nO OOKOBHM NOReprHOCETAM oBall, 000~

Aoyex REM CTONCOR Ha JEASAHHWX A8Xee IAYOUEAX AOANHN JROBNETBOPATE
JCRXOBED:

6; = 2: é Ffif? (rj'?‘(’?""c’): (2.17)

TR0 ZX - PAyOMHA O? paocweTnofi NOBEepXHUGEN Ipykrs (NpW BHOOKOM pPOCT=
BOpKO) WAM OT TNOAOWRH [AMTM pocraepxa (npa MUSMOM pOCTBEp~
28 )¢

Sﬁ ,C, « I’-— PAONOTHNE XADAKTOPMOTHEN (JTOR BKYTPOHROTO TPSHUA, CueM~
Zeane ¥ oCmoOMHNE DOO) I'DYATE, NDRHNMEONMO COIZAcHO . 2,133

é? - Ro3ppannenr, pa iudt 0,7 » cAyvanx onupaHMs Ha ONOPY pao-

7 TOPEUX NpoNeTBMX OPpooHull n pasuul 1,0 - » 00T&RIBHX CRY~
Nanx;

? - ROSQOHNIUOHT, YSNTANBADNUE ZOXD NOOTORHNOMN BArDYSKN 3 OyMMAD-
®  RoM, npxnmMacuMuit corxac:o 8. 2,14,

2,12, TayOugn Z , N8 XOTOPMX NPOBBPAGTOA BUNOTHOHNS YOROBNSN
(2,1I7), sanucar o NpuBexeRHOM I'XYOuNH I 38X0XGRAA B TpyuTe OBAaN,
00ORONXN MAN oTOROA, onpexoxaouMoR no Qopuyne:

kowoh, (2.18)

(. A ~ TAYOWRA BSAXOEOHXNA cRax B rpynre (corzacuo n. 2,10)%

c(‘_ - KoofrlumMenr xefopuanMu, BSAXYKHE ROTOPOIO ONPEASAAGTOR Bu-
PAXGHUOM ;

14



§
Ry Ll

¢ EJ (2.19)

rge £.J - ®ReOTROCTD NONEPSYNOPO OBUSHEA OTBOAA CBAN, OCOBOYRM MAN
cToxGa npw asrnde.

Beawummd  oC (» i ) COOPRETOTBYDRA® DaSAHYHHM SHANOHNAM

10
mé’ (» -13 ), npaseneNy B8 raln, 2.

£JT "
lipn I % 245 yonomme (2.17) noasmo BunONMRTHCR AXs rAyOmmE --3-
| /é (TIG- 190) E 2 & . | P é )l

3

[IpN £ > 2,5 B ciywae, ROrxa HamOOXBROE IODNBOHTANBHOS xmono
a2 0 nepsAHeR BaOTR COROBOM NMOB4pXHOCTH ReRCTRyOeT Ha IM'RYORHO ?'c

A

.::'-3-—- , yoroBme (2.I7) XOXXHO yAOBNOTBOPHTHCA NPR £ = 2’ { oCEN

/
g6 yrassmMoe HanGorpmee AaBnieHNEe fneforByeT Ha TaySmEe 2 > —-A-:— N

3
vo yjcaosme (2.17) zommmO yROBNGTBODRTRCA NpE £ = -—g."_.
fpx cRAAX, NOTPyZEHHHX B TPYHNT Ha rayommu OGones 10 (8a mexmi-

YORNENM CNy486B NOrPYREHRA B TERYUSINACTMUHNE TAHMHN N OYrANARR, NAM),
npoBepRa BHNORHONNR yonomxs (2.17) me npousmozmTcs.

2.13, Tlpn npoBepre (B COOTBETCTBHRE C N, 2.1I B 2.12) ropA3ORTANS~
RHY ZapneHmfit Ha IDYHT cAeRyeT NpHUEMETE:

a) npm norpyxeumy cnaft, o6onoueR maAw CTOXGOB B3O Bce rpyrRtH Ce?
NMOXMNRA MWAR MOrPYXSHENM KX C NOAMNBOM B fleCYaHHe PPYHTH, ECAH NMpON8BO-
ANTCA aoOMBKa WMARM BMODHDOBAHKE MOCJe OTHINUCHUA [IOAMHBA,

y; = 0,9 5‘&; (HOo He 6onee)tleu 5; - 20):

Co, 204 ¢c,

rae 5//: W C ~ HOPMATKBHHO X&DAKTEPHCTHEY (yron BHyTpeHHErO TPOMER
M CUONNEHKe) I'DYHTA;

6) BO BCEX OCTANBHHX CNYY&fX
s =0,85% ;3

P
= N
CP — '2 C” L

IS
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PacveTEHRN OGHOMHHN BEC I'PDYHTOB BCOX BHNOB NPHHAMAEGTCA C YYEeTOM
PEAPOCTATHIECKOrO AaBJeHKA.,

(pR BCCKONBKMX CNOAX I'PYHTa BHAYEHHA 5;’ v C, H ) pexouen=
AJETCA NPMHNUBTE CPEXHEBSBERMEHNHMM H2 yyacTKe 3Mops RaniaeHH#, Ha ROTO-

poM 9TR naBiedvR (nNonydeHHHe NO pacHYeTHWM GODMYNaM) MMeDT OAMH JHAEK.
2.14, Koapdbmanent /> MPNHWMAGTCA DABHLM:
2

M+ M
b — g L—+ '
é n/{,+% 7 (2.20)

Npu h o< 2,5 nprunMaeTcs /2 = 4, g npy L 25 »n o= 245
fipa 2,5 < /7 < 5,0 3nawenne /7 onpepensercs ARHeHHON MHTEpHOAAUMER.

B supamennn (2,20):

N

-~ MOMGHT OT BHOELAX [IOCTOAHHNX HAT'PYBOK B COYEHAM (YHAaMOHZA
Ha YPOBHE HMRHEX KOKLOB cBall, oConaoyexr Ma¥ CTONCOB;

M;s - T0 X8 OT BHEEANX BPOMENHHX Rarpy3ox.

Mowentn A7 = /% NpA pacyere OAHOPAAHNX QYHAAMENTOB HA Ha-
IPpYSKE, AeficTByDEMOG B BOPTHUXAABHON INIOCKOCTE, TNMEpPNeHAHKYAADROR pARY,
onpeneasprCcA OT BCOX BHONHMX HArpY3OK, & P OCTANMMLHX CNYYARX TOABKO OF

IOPRAOHTANDRKX HATDYSOK,

Ipr pacysre OXHOPAAHMX PYHRAAMEHTOBD Ha BPHOUEHTPEHHO TTPRIORSHHYD
BOPTHKANBHYD HArpyary, &8 Taxkme np¥ pacuere PyHZAMEHTOR OnNOp DHOEHE
CTATAYECKE HEOoNnpeAeNRMHX PACNODHHX CMCTEM CAezyeT NpHuRMaTh /¢ =z &

HOBABMCHMO OT 3HAUEHME Z

2,15, B cayuae, KOTaa TOpM3ONTANINHE AGBAEHNA (j; #a TpyNT Ke

YAOBROTBOPSDT TpeOoBaHRAM N, 2.11, HO nNpy aronm ropmaoHTanpHOe cMeme-
HNO BepXa ONOpH MEHBEO RONYCXAEMOTO, CRHEAYET YMEHBUWATH 3H.uEeHUe /7¢
X0 BEAMUMNHH, NPX XOTOPOH I'OPM3IOHTANBIOE NCpEeMEWEeHMe Bepxa ONOpH Noay-
gaeTC DABHHM RONYCRAGMOMY. ['ODH3OHTANBHuUE AABNEHNA oj_, Np® HOBOM
8BAYEHNH /7t RONXHH YROBIETBOPATH TpeGoBaHMAM n, 2,11, [lpn atom 3na-
YeRANN /72 CAGAYET ONpPECACNHTD M3rnCapmue MOMEHTH B NONEPEUHHX ceye-
Hnax cpafh, ofosovex wiy CTOAGOB KM NPOBOPATH NPOYHOCTH ITHX CEYEHRA,

llpw B60BM8 CAACOM BEPXHEM CN06 I'pYHTa paSpeudeTCsil He YUMTHBATH

oro CONpOTHBAGNNS, 7.8, D KAYEOTBE DPACYATHOR NMOBOPIHOCTE I'pPYHTA DEC
CMETDEBATS RERHNMD I'DANERY PTOrC CXOR,

2.16, Ixs ofecneyenEs HeoOXOAKMON{ Renymelt cnoCcOGHOCTH OCHOBaRRA
060N0OUYeR B CTOAGOR ¢ npupexenHoft rayoumodt /4 >2,5 (npr onmpauum Ha
HeORanBANY rpyHt) mam 4 > 4,0 (npm onupaumu Ha cKany), 8 Taxse CBall

I8



0A01yer npOBCSpATH BHIIQNHEHUE YCIOBUA

M £~ (2.21)

- pacyYeTHaAR RECYMAA cfoCOGHQCTH CBaK, OOOMOYKM UAM CTOAGA B4
0CeéBOE CRaTHUB,

TAS 113 - pacueTHOe NMPOZONBHOEC YCMAME B cBae, OGOJOUKE UM CTOA08;
Yo
o

B ocranbHHX CHYVWEHAX:

a) npk pacuere PyHAaMOHTOB C OCOAOYKAMU, 8 TAKEE CO CTORJaMM, HE
ganenaHHHMK B Cxaly, cllefycr yOeauThECA B TOM, YMTO HAMOGOXLEES XABROHUS
B MX OCHOPAHMAX HE NpEeBLEE8T paCuUEeTHOro CONDPOTUBACGHUA rpyHTa,;

G) npm pacuere JyHASMEHTOBR CO OTONGaMM, 3aXECXAHHWUMM B CKaNY,-CHE-
AYST NPOBEPATH NPOYHOCTD 33AENAKM NPH COBMECTHOM ZAOHcTRAM NpoxoabaOh
ChEH A, B3rudangEero MOMeHta /’/4 K nomepeunolt crau 4,4 , RBA-
XGHENX PACYETOM HAR TAYOHMRH X =/ (oM.n. 2.10); nps OpoBEpKS
APOYHOCTM 34NGNKM STH YOMAMA NPUKAAANBAKNTCA K 3aCYpOHHOMY B GKany
yIaCTKy CcToAG8 B YPOBHO NOBEPXHOCTH CKANH,

Eczu B c¢cBa , oOORQOuUKS MAM CTOACA BOAHMKAOT BHACPIMBADEES NDPOXOAP~
BO8 YCMIHe A , TO AOASHO BLNOAHATHECA YCNOBHE

vy lé A, (2.22)

rRe /? - pacyeTHas HeCyMad onocoSHOOTE: ¢BaM, OGONOYKM WIM CTOAGA
Ra BLASDI'MBAHAS,

2,17. Tipn paouere POCTBEPHOB CO CBAfiMM, OCONOYKaMM Wi oTONCAMH,
ONepTHMM Ha HECKERBHHH I'pPyHT, KpoMe NpoBepor (CM.l., 2.16) WX HecymoH
onocosqoory (N0 rpyH?y) HEOOXOAKMO NPOBUDHTH HECYRYD CAOCOCHOCTH pPOCT-
B6pPKA KAK YONOBHOIO MACCHBHOI'0 JYHZAMEHTA COIrNECHO NPMIOXEHUD 2,

2,18, [Ipn pacuere POCTBEPKOB TNEPOMEKEHWR TOJNOBH Haxjo# cBau, 000—
NOYKE Ay crTonda NPUHHMADTCAR MPAMO NPONOPEMOHAADHHMK AOHCTBYDOEHEM HA HMX
Harpy3ram, 8 XedopMalu¥ KOHCT pDYKIEK [IPEAMONAranTcA MARHMK 110 CPHBHOHHD
C pa3uepaMy €e 2JNOMeHTOB, B COOTBETCTBMM C 3TUM pacueT pOCTBEPHOB ITPON3~
BONRTCA OOHUHLMKH MCTORSMHM CTDPONTONBHON MEXaAHHKM,

lonosn cBall, odonouex uAM CTONGOB NPUHUMANTCH RECTKO 33ACAAHHHME
B NAUTH,

2.19, Mlpy onpeneneduy kospPuiMeH?a NPOZOVABHOIO M3rK6a pacYeTHID
AauHy <& cBalt (o0ono¥eK XAU CTONOCOB) CABAYET NMPUHUMATES

&) NpM ORHOPAAMOM pacnonomeHdu cpalf € =2 Cﬂ .
6) Rp¥ HaMMuMKM B pOCTBEpPKEe HAKIOHHKX CBall, NpPeuRTCTBYDUYX IOpPEBOR~-
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TSABHOMY CMEMENWD NUNTH B ao0oN HanpapAssu¥, ¢ = O.Sré;
B) B OCTANBHHX CAYYAAX ¢ = {M R

iy

ras éM - RAMHe MSTHOB cBau, onpependemas no popuyxe (4.6) npr AD-
6ux SHAUGHHMAX NpHBEREHHOM IAyORMHE 4~  BaXOBERAA
CBAX B rpyHTe,

lipp pacuete yCTOWIRBOCTH CTORCOB, BalOYyPEeHHHX B OKARY, Ba JEHAY A3~
PROa (IpBHRAMAETOA BEAKURNA (M , Bafinennan no fopuyne (4.6), HO He
gonse, ueM A+ {0 y TR (, ~ CBOGOREAR ANMUHA CTOAGA.

2.20, PacueT pOCTBUDROB B O0mSN CXyQae NPON3DQARPCA K&K npocrpaR-
crpenfol RoHCTpYKuMM. OnHAKO, POCTBEDR ¢ FSOTROR ~/ MANTOR, CHMMETpPEY~
Hill GTHOCHPENBHO BEDTMKANEBHON NAOCROBTH s MOXST pACOUHMTHBATRCH HAE
Harpysim, noilorayoRue B 210§t iinocrooTH, NO NAOCHOR pacuerHo# cxeme,
FoAyIaoMOH OPOSKTHPOBAHREM POCTBEPKE Ha NMAOCKOCTH AERCTBU HArpYSRN,

B pasgexsx 3-7 NpABORATCA opMynH’™=) pacYezE DOCTREPNOB ¢ XecT-
RUMN TIARTQMN.

Pasaoxu 3 » 4 coxepmar QODNYAH pacdera POCTBEPROB N0 NMAOCKAM CXe-
oM, Qopuyxu passtexa > oxmarupaws vacrunit cayweal pacuera ~ pacyer OA-

ROPARHHX BHOONMX POCTBODKOPB HE HBI'DYSKHM, A6HCYBYOEN8 B [IOCKOCTH, NBPneH~
INKYARpEOR miooROGEN pARA, & JopuyAK pasaexs 4 - ofami cayuait,

B paszexs 5 m8n0%6H npocrpaHcTBeRHME pacuer pPOCTBOpKOB, CHMMOTpNY-
HHX OPHOCKTENBHO OAHOR WAM XBYX BepYHRaNBHHX NRocROCYel. OOmnft cayuef
pacyera f1pOSTPRHCTBEHHOrO0 HEOKMMETPMYHOIO POCTBSDKA NAH B NaTDPUYHOH
popue B pabacXe 6] TaM xe NDEBSXOHH MATPRIM AAA pDACYETR DOCTBEDPKOB IO
NEOCKUM cxeMam, B pasmene 7 paccMorpeHi O0COGEHHOCTH pacqera ocTBep-
#a YOTOR C MNRYOR, DACNOAOXSHHOW BHEE NOBOPXHOCTR rpyama

X) %ece
no e

llz! TADYCA NUNTH Man#u KOTOPHX NOR Rarpyaskoff Hemennm
nenqg c NX nepeleueulalg

xx) BuCoKRR poCTREDK aerca CHMMOT PNY HH
B pacn noxeanu on wiax (kax o
ceROCTRY nl 8 ocrnepua npn 370M MORET OWTH HeCMM-~

T8
Igln noi lﬁretpnqaoro B3RO0 POCTBEPKA KpOME TOro, AOMEH3
CHMMRPPAYRADE HACTH NANTH, PACHONOROHHAA NERS pacaioTHON nO»spxs
*R I'pYR?A,

XXX) Hapsay © NPEBGXCHAMMN BODKYAGMN MOTY? WGNONE3OBATLCH M Apyrie,
OCHOBAHKME Ha TEX %e NMOADRCARAX.

) Une eCREs OCOGBHHOCTS gacuara PHCOKRX DUCTREPKOB yCTOEB 3aR~
ANYBeTOR B TOM, UTO CPeXF BHemfynX HArpy3oK EMeprcs TarmMe, XOTO-
pHe NPANONCHN nenocpexcrnenno R oBafM, OCONOYKAM MAKM CTORGAM.

ecnu NM( 6T MOCTO CHMMETDHA
78K K HAA NOBEPXHOCTHD
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3. FacYyeT OAHODHAHUX BHCOKUX )JKuB Ha HAD edCTBYVWKS
B IOCKUCTH, licpiuuMKyisipHOn 11T0CKOCTH pRAS

5.1. ropusonTaNnbHOE CMtMonkde (¢  [IOAOWBH JHTH POCTSCPrE W
jrod 73 ee NOBOPOTa OilPIACNANTCA ilu QOpPMyNnaM:

(d = //(j/] r- M(éf

/3 ‘—‘Hrs; +..4/Jj ( (3.1

rge /7 w 4/ - .onepeyHas CyAs
¥ BOrdupmut MOMGHT,
N LeficTBypuue CO CTOPOHH
MAKTH POCTBEPKa HA I'OJO-
M BY CBan (OOONOYKH HNN
/ cronfa): noaoEMTEAbHN,
ROrAa HalpabBAeHd COOT~
BETCTBEIUHO BAPABO U MO
qaCOfon crpeire (puc.2),

2

v L‘ i ég - I'OPHBOHTANFHOO
CMCWENNE B YI'On NIOBOPORA
ceyeHun cBam (co cBoGop~
HHM BEDXHMM KOHUOM) B
YPOBHE NOXOMBH [IKTH
pOCTBEpKAa 0T POPHBOMTaNb-
ROl cmaw A = 1, npumo-
XeHH0} B TOM Xeé YpPOBHE

(puc. 4,3);

(.7

llepoMemeHus (! ¥ /3 MNONOXUTENbHH, KOrAa HANpaBJOHHW COOTHBOT-
CTBEHHO BAPaBO W NO vacopol crpexke.,

Puc.

3,2, llonepeunsn cuna /A7 w maruGaonmyi momenr /47  onperenanrcs
B NpexnonAOmPHMM, YTO ZeHcTBRYDWAs Ha ONOPY BHEWHAR HurpyskKa MNOPOBHY
padcnpeneAABTCR MEXAY Bceuu)cnaﬂTEJ OGOXOYKAMM WI¥ CTONOAMM,

3.3, llepeMenenun c; .

A " Cg ORpeAenAsDTCA N0 JOpMYAaM:

el

3

¢, 2 o
4):323 *‘fm Cr; +265:” Ca+5;" ’ (3.2}



f

Q;
Yoolens nodowli

nAuric pocrlepan

[ e

il vt u—

\?

Puc, 4
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{-F%_+£u ’

e? (5.2)
g-‘?zj—'f +J:~,

TA6 é’ - CBOOOAHAf RAMHA CBaW, OCONOYEM HAM OTORO&, paBEag paccros-
HED OT NOAOCEBH OAMTH BHCOEBOI'0 pPOCTRODKa R0 pacyeTHOR No-

BEPXHOCTM I'PyEYB; MpN BWBKOM pocrsepxe < = 0

£.J - zecrrocTh Nonepevdoro CeYoEEs CTBONA CBaM, OGONOUNE MAM
CT0AGa p# msrude;

2D
d - POPH30OHTANFHOE CMEMBHNG CONOARA CBAN OOONOYXHM EAN CTOX-
" e (co cBoGoxBMM BOPXHEM HOHIOM) P YPOBHS pacsereEoll no-
BEPXHOCTH PDPYHTA(NPA BHCOKOM pocueplce)m NOAONBE NZE~
$H (Npd BEBHOM pPOCTBOPXS) 0T CAAH // = I, ppazomeHRO} B
rou x¢ yposae (puwc. 5,a);

-~ JrOX HOBOPOTE YRABaHHOIO CeweHWs Or CuEH /7, = I (ox,

A paCc. 5,8) paBEH#l IOPHBORTARBHONY OMCREHND q; 87000
CEY8HKA Of MOMOBTE 4; = I (oN.pac. 5,0);

cf - Jrox uunopora yEaBAHHOI'O CGUGERS 0T MONMOHTA M’ =1 (ou.

4 puc. 5,0).

J,Ilpl HYBEOM pOC napae 5 = 0 8 omeroBareNbHO, cf (f }

- (7
2 " ‘i;w ﬁﬁ( - ‘i;r'
Jekte Cfnna ca aﬂ czoxda ¢ POHEMM B OKREY HusHEM KORIOM NOpeMc-
SO HNK Z y ”” N ” BHURCARDROR 50 JOpNyRAM:

d, ':%749 ;
Cf £ [ (3.3
é; ag,;y & 5

AZR] OTOX0O0B B OCTANBHHE CAYYAAK, & TAKEO AXAA cBak ® OCGOZOYOK ~ HO

dopuyxsN:
4. oCET Gy Ry By,

ﬂf ) 5#
wor 35.7 C' 4,

(3.4)
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1 Gy dys
AT a{[J C + &.q” l

(3.8)

Bennynuw 4, , B | » & VA o

0 * ﬂ ? Pe 3 (1/ r f’/" ('ff’ {,1 ﬂ‘. ), LIJ
)

( o W ./, IPRHRMANTCA MO TAalR. 3 # 4 B 3aBRCHMOCTE OT npmseneiuoll
TAYOMHH /: A0NOREHRR B IpyHTE CHAM, OCOAOUKN unm cronla, onpepens-

eNo#t nmo dopuyne (2.18) n. 2,12 . Npn sHaveums /¢ 3 RIOYeHHOM
Mexay TaCnWUIHHMN 3HaqyeHmAMM DTOHR Bensuuaw, oMO npuuAMaeTCA pPaBRHM
OnnxaflueNy 3HaUeHWD /¢ NpEBCAGHAOMY B Ta6iuutax; npe  /; - 4,0

NpEHANGeTCA it = 84,0,

B dopuynax (3.4) woa)pmumenr A7 yumrupaer BARRHW® conporTmp-
AGHNA rpyHTa 110BOPOTY NOAOCNBL CBaA, ofoNouKY IR CTON0A HE GXNHRUHHE
nepewcwemna J , O = ¢, w (., . Jmavenne A, nan crpah
C yuppenmsMu, odoxoyek X CTONOOB yCcTawasampaercs 1o fopdyne

K = _,(;]_:'70 , (3.5)
/¢ C\Ct‘j

8 1A cpafl 6c3 ymupensil npunmmaercs /(/ a,
{

B dopuyne (3,5) /r - MOMEHT NHepnumu OocHoBaMNs cBAR (OUORAOYKE
rAW CTORGR), OnpeACAREMuH# npH HAANYHM
yurpeinss B nmxselt wacTu no HawGoasmeny
nonepeyHOMY pasMEpy YUupcHE®, & f1pr 0=
CYTCTBHN yImpeiHs - MO DAANEDIAN CTBOA]
CBAN,

B cnywadx, KOrpa npH ONRNpaHuy GyHzaMoHTH HA HCCKANBHHA 1pynrT
g > 2,5, a npu onupan B PYHAAMEHTE Ha C! aJyJ 4 3. 'y BAMAHRE

= 4
xosppunmenrta A , M2 MEpEMEmeNHAR (L” . v = Cumr M Jw”
CTaROBATCA HOCYHECTBEHHMM M HOXIO NPAHKMATH Al =

3.5. Benuumda ropuaoHraiLHOTO CMemeumws (77  Bepxa pH ofpege~
aferca no popmyne

{ / (J
= f !

a (2 i / (‘)ff r (-1 ) (J.ﬁ)

rane /L on — PABHOCTH OTMETOX BEpXa ONupW ¥ ROAOEBH NAMTH POCTBEpPKaj;

é; - F'OPENSONTAN HOO OMEMOHWC BepXa onopu B pe3yAanrate nedop-
Mallyn Teza OMOPH,

3.6, NarnGaomudl wowenr A7, u nonepeusan cana {, » nonc-
Y



—— i —— e

i

Bk aiipiaie

SHOMGT T A

o

B L

o /4

e e — M. N  ——— - — e e ——— — ———— el eyl o rdfialinii.

A

ik

L w - b - wp - - - ik

il -l - -

e W BN MR B PO N e o et e D ey e ey e O3 OO OO
mmammbmomm-qmmhumwcwmqmm‘

-l L -l L L)

.

b el e e i -

|
I R

—

- e Al s T

A
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0,06165
0,07192
0,11405
0,16986
0,24093
0,32855
0,4335]
0,55589
0,69489
0,84857
1,04381
1,18632
1,36089
1,53179
1,69344
I,84093
2,08081
2,23973
2,32960
2,371 14
2,38543
2,38887
2 ,40076

-

B

a

0, 12495
0,17982
0,24448
0,31868
0,40199
0,49375
0,59293
0,69811]
0,80737
0,91831
1,02814
1,13378
1,23218
I,32058
1,3987
1,45979
1,54546
I,58565
1,5914
I,59260
1,58606
1,58437
I,59986

A R o o T i —— — 4-—--——-‘

e ——r

0,49987
0,59961
0,69902
0,79783
0,89561
0,99180
1,08560
I,17605
1,26199
I,34213
1,41516
1,47983
1,53539
1,58114
1,61717
1,64405
t,67489
1,68521
1,68663
1,68717
1,69054
I1,71108
1,73226




A

m "DI' %Il Cu: hll &r hlr %- h? -521—-7 Aﬂ: Y| ___{_Ca
Cﬂd Coz ':n-r
_ | o .
h e 8By, Cps Ik | Ag { 3 ¢ g ! | .
o - b ® ‘ % Tz | Ky ferg e b Copp
. — S SRS PURIDE ) S S/t |
0.5 0.01563 1,035 | 0,00022 ©,IZS08 0,041  C,0.3¢2 | 0,I2506 ' 0,0625I | 72,0038 | 192,026 | $7¢,243
o 0,032 1,00907 | 0,00088 0,I%I2 0O7.. 082700 | 0,18720 | 010802 . 50,5065 | I'1,I49 | 278,063
c,T S /05003 101961 | 0,00163  0,24536 0 II:43  C,0%064 | 0,04339 ; 0,I7I6l | 36,7450 | 70,0228 [50,278
c,8 C,i02:b 1.0362¢ . 0,00354  C€,32092 C,I7096  0,08539 | 0,22I50 | 0,25632 | 28,1404 | 46,3428 88,2792 |
C.8 3,15¢2¢ >2.068% ; 0,0Q73% 0,42703 C.,o437% €,7258 | 0,40842 . 0,36%33 + 22,2442 | 33,0076 55,3068 !
2,0 C.295€2 1,Z1680 | 0,013%0  C,50437  0,33507  ©,2¢875 | C,507I5 0,50194 | 1£,030I | 24,I089! 36,4856 |
I,I C.36747 .18825  :.62464  C,6I351  0,44739  0,30600 | 0,61893 | 0,669 | 14,916l 18,1597 ' 25.1225
1,2 0,52159 1.8 C 04155  0.73%5  0.58347  C,238i2 | 0,74563 ¢,87232 | 12,5520 | 14,04I3| I7.9436
I.3 S T205¢8 T.43¢98 U,0672¢  0.5724¢  G,7é85I  C,5994I | ¢,88950 1,11430 | I0.7170 { II,1028! 13.2354 °
L.¢ ¢.97317 1.63126  0,I0502  1,G26lz  0,94033  0,808°% 1,06550 § 1.,40060 ! ¢,26520 ; 8,95355! 10,0501
3,5 1,28940 2.8535 0,18:2:  I,1998% ,15967  I,07050 I.,c47s1 ! {,73739 4 8,I1dT29 | 7,3487¢ .  7,23820 °
1.6 r,63092 23778 0,2349  I1,39777  1.44Cl6  1,39380 | 1,47275 2,I3135 | 7,15412 | 6,I2942! 6.768I2
1,0 Z. 16147 2,68%00  C,33903 I 52524  I,759%%  I,783919 1,74013 | 2.552G2 } 6,37546 ' 5,I89381 5,I3287
i.g 2,7T4738 3,265746 O 47543  I.32w”  Z,I36%2 @ 2,263% 2,06245 | 3,1233 | 5,779% & ,45580 @ 4,29924
1.9 3.45835 3,96650¢  0,66629  2,19946  2,58862  2.84910 | 2,45T43 ! 3,75048 5,19048 | 3,87760 ¢ 3.6732C |
2,0 4,353 $.8683C @ O0,°I1%5 2 .56685 3,.1586 3,546 39 2,9290C0 | 4.49397 ¢,73760 ' 3,4I819, 3,21%21 |
2, 5.61048 7,56366 | 1,63953  3,53371  4,3I845 5,384 &,24795 6,40194 | &,08I94 | 2,75594¢: 2,59096
b 5.33514 7,314 ° 2.82255  4,95295 ' 6,56998  8,0221% 6,28782 l 9,092I9 | 3,52575 . 2,32685  2,22692
2.6 I4.8881 16,7465 | 4,7008€  7,07186 | 9,62876 11,8205 | 9,46255 | 12,9v19 | 3,I6284 2,04629 ] 2,01292
z.8 22,1572 26,0649 ' 7,62613 ‘I1C.2647 | 14,2568 . 17,3360 14,4027 | 18,6635 ! 2,90543 1.36946 | 1,8884L
3.0 32 2879 37,3804  |12,1352 15,0925 121,327 . 25,4277 | 22,0673 27,1255 ' 2,72861 | 1,72752| L,BIB4S |
3.5 92.2108 0I,3%8  13:,8579 (41,0179 60,4747 |67,4982 | 64,7687 72,0478 | [.S50I7% 1 64075 | I,7¢726
: 4,0 , 266,056 279,990 l 05,013 | I14,722 |I76,79 | 185,995 | I30,8% 200,047 | 2,40080 1.62I001 1,7%058 |
I ! I ll | l | | ' | I !
B T BT ==




PeuBOM Ce4YeHEM CcBa® (OGONOUKE MAR cTonfa), a TaKze AABAGHWE 51‘
B4 rpyA?f 1o RoHramry c GORCBOH NOPepPXHOCTHD CBaHM, Biammame Ba

raycuge 2 (cw.n.2.4), onpenennmpecs no Hopuya :

M= S ET(% 4~ GBI MG D5 (5

-ty g Fog, M H
G = ph 28 5 G @B O

rge o(c - Ro3jprumenT xedopmManmm CpaE B I'PDYHTO, OnpezrexaeMuit
no dopuyne (2.I19) n. 2.12;

/P -~ KOIDOMUREHT NPONOPUNOHANEBHOCTH, XApaKTrCpESyDPERR BOB~
pacTanme ROSPPEUMEHTa NOCTOAR I'PyHTA 10 GOROBOR no-

BEPXHOCYR CBaM ¢ rayompoft /cu.popuyry (2.6)/: omnpe-
AGRAGTCR B COOTBCTCTBAN C N1, 2.5 W 2.7;

Aoy B Gl Ay By, O

) - 3nmveEun GyHNRIRN BAWSHNA, ONpBAGAACMEN® MO TalA, 5 B
9 i
8aPNCEMOCTR or npuscxenioll rayoasn 2 =o( Z , Ra
xOTopol BOSEWKAS? MHyTpenams ycmxmAa 47 ® 473 "

Z
xasremse G, 3

jo 7, % - NONOPEUR0e CUcHOHNS N JTOA NOBOPOTAE COYEHRA CBAR HA

yPOBH¢ pacueTROR DOBOGPXHOCTM I'DYHTA (IPE BHCORON
pPOCTBEPKE) EA NMORONBY HANTH (TPR HM3ROM POCTDPEDRE); Bo~
ANUENH NONONNTGALRN HPN CMCHREHWN CEYOHNS BNPABO B
nOBOPOTE 6ro HO 48COBOR cTpeaANe

- NIrnGaoaull MOMGHT R NONOPEYRAA CHNA B COYGHAR CBARM H&
yposue pacuerfofl nopepxHocrm rpyRTa(NnpR BHCOKOM pPOCT-
BCDKE) xR NMOROWBM IUINTH (IPH HRBKON POCTBEDRE); BONHUH-

x) Ecas ceam, 060ROYRR WAM CTOAGH ONEpTH HA RECRANLBHA TpPYHET M BX
npm%mmﬂ rayGnna 8aNONCHNA B I'DyHTE YAOBRGTBOPHET YCAOQw
BED < 2,5, TO H3rnCanvmne MOMEHYH A, R JIBBIEHRA 6 o &
TARRE NABREREA O, oM Gnie (CR.N, 3.9) MOry? ongeneaﬂu i 00
B

ggnee npocrum dopuyzam (9.1)-(9.3) pacuera maccHBHNX JyHAAMEH-
Be
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l

h

O O 9O CcC oW
M 4 = - -
O\U‘l&whr—dﬁ

- Clzn'h:—q

-k....-

e
U & Gt

o

- -l

D vy

-y

hﬁ\n‘ra:u.balu M v e P v M OO OO
~ -l
O B o

»
o

A

1,50000
1,00000
r,00000
0. 99998
0, 39991
C,999M
0, 99935
0,99360
0,99727
Q,99908
0,99167
0,98688
0,97927
0, 96908
0,95523
0,93681
0,91280
0.8820T
7,86313
0,79%67
0,73502
0,592
0,3465I
0,033T%

-0,38548
~0, 92809
-2,92799
-5,85329

Jnacenun J“} '

"2

3. L8000
0, 18000
0.20000
. 30000
0, 59999
C,4999%
0,59587
1,697
0, 79927
0,898%2
0,99722
1,09903
,19172
[,28640
Y,37910
T.+6839
1,55346
[.63307
T,70875
1,76973
1,3229
1,8871¢
1.87449
1,75474
I,49089
1.03679
T,87T172
5,94093

-

C, 00000
0. 00600
0, 02600
0,04500
0, 08000
0,12500
C 179%
Q,26493
0,31988
G472
0, $9940
0,60384
0, 7T 787
v, 8127
0,97313
L, [ Ta8k
I 26404
1,42000
1.58%8
[,75199
I, 92401
2,27217
2,60882
2.,96669
3,12065%
3,28675
2 , A6

- 0, 58879

0,00000
0.00017
0,0013%
0,00459
0,01067
0,0208%
0,03¢00
0.05716
0,08932
0,126
0,l6657
0,22362
0,28797
0,36636
0, 45587
0 55996
0, 67841
0, 81 192
00,9108
1,12634
1,30798
I,72039
2.,199%0
2,72380
3,28781
3,85829
A, IT72
§, 507

b

4

y

0, 00000
0,000 7
0,001 33
0, 00850
0,01067
0,02083
0,0 3600
0,05716
0, 08631
0,12144
0, 16652
0,2215T
0,2873%
0,36496
0, 5514

.0,55889

0, 67622
0, 80846

-0 , s

[,117T54

-1,29952

[.65%0]
2, 14113
2 62120

-3,10353
-3 54050
5, 91916
1,61430

A
&
C.00000
0, 00001
0,000{3
0, 00067
0,00213
0,00821
0,0%080
0.02001
0,03413
0, 05466
0.08329
0,1215¢2
0 7260
0.23760
0, 51954
0.4203%
G548
C, o800
0,.8671%

1,057

I1,3136
;,90553
2, 66038
35,9999
ik TITST

9. 374

By\uvenen &
CE 2
1,00000 ©,00800
1,00000 0,10000
0,999 0,20000
0,999 0,30000
0,997 0,39988
0,99%22 0,499
0,900 0,591
0,99630 0,69935
0,098 0,7585¢
V. 94524 0,8°70%
0.97T50I  0.9944S8
0,9597% [ 0%0I6
0,93783 1.1832
6,077 I,27320
0,86574 1,35827
0,81084 1,43680
0,73058 I,50895
0,64437 1.56621
0,32997 1,61162
0,38503 11,6398
0,20676 I,6k629
.0,27087 1,57337
0,94884 T 35201
-1,87738 0,91680
-3,10791 0,19719
b 6818 -0O,89127
10 3604 -5,85400
17.9186 -15,0755

+ B,

4

A

0. 00000
v, 00600
0, 02000
0.048500
0,08000
0,12499
0,17997
0,24490
0,319715
-0, 40443
G, 49881
0.60268
0,71574
-J,87153
-0,96%6
1,10468
- [,20808
-1, 59623
[ 64728
-I.69889
1,36818
-2 , 12482
-8 33 3901

- &4 2695
-2,34558
1,96927
[,0708

9,24375 0,3578%

-0,11631
-0. 1706t
0,24283
-0, 35299

0.44292

! 0157“51
-9,12950
-0,90984
-1.116II
-1,39643
-T 6l
-1 50573
.2,22748

2,57800

-3, 39935

N, 22816

-5, 14025

6,02301
6, 76432
6 731%

0, 99896
Q, 99741
0, 9960
0, 98908
0, 9032

0,634
0, 911’12
OJKW
0,82101
0, W45
0,66157
0,528;
0,37368
0,180T!

-0, 06652

0,69752

~1,59150

-2.82104
- 4 a0

-18 8262

23 1403



N NOROXNMTEHEBAM, ROI'ZA MOMORT I CHMjaa, NEpeRapREecH Or ROpX-
ueHl MAacYR cpal HA BREHDYO, HalNpaBiAeHH, COOTBETCTBEHHO, IO

sacopoit crpenns R nﬂpano
s npuseAenEHX TAyOHR £ = Z > 4,0 swavennn /1{!,_ . ez
X G, MOTY? MpYEEMATHCA PRBREME HYAN .
00pu3na (3.7) npx noxcraROBke ¥ Hee sEavenml 7

D; o COOYBRTCTPYDMRX npEBenesHof TAYCEne E 2 71' /L ia—-
6T SHAYGHNE HOmeAtE /V/z , ROHCYDPYBEOTO B OCHOBAHMM (n codenmy 10

noxomse) cCueN,
3,7, Buyrpesnme yomnug A/ w  // onpeneammrca mo opuynan:

/ y
Mf' =Mf//{fo ;

3.10
/7/’__-// (3.10)

lipn mmskom pocesepwe  C, = O u, cuexosarensno, H = Af

3.8, Nepeuenonnn ﬂa ¥ & onpeaensprfl mo GOpWynam:

(3.11)

3,9. Randouswse G, W SANWOWMENe G, . AaBAGEWN B ScNoPa-
XNE CBEX C Jampensen, OCOXOTKM AN cronfa OMpexSAANTCA MO GOPMYAS:

a/ M,
dﬂ? = + ] '(3 @ 12 )
4 S 4

mxe A - npogonskas cmxe B OCROBAHAN C3am {OGOXOYER KX CTOAGE);
F

> v W/ —nacwags B woweRy CONPOTEBAGNER OCHOBAANA CBAN,

xagenne Ag‘ PR ONNPAHNE CBAK HE HOCRANLHHE IPYRY BMSMCAASTY-
CR no domyxe:

/12=/V+63—7' (3.13)

& OpX ONWPAHNR H3 ckany - 00 dopuyne:

M =N+6 (3.18)
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3xeqs (> =~ paoyeTEWH BOC OBaN;

7' = pacwetTdas CRA8 TPOHNA TPYHTA 110 NApyxHO# OOBEpPX-
HOC ¥ OBaNH,

3.10. Jouaun, BOSHNEENERS B DAZXBRAPHHX COYGEHAX NORMX OGOXOYOK,
OLPSXOEADTCE B COOTHETOLBBR C NpUIONEHMEN 3.

5,11, B y6x onyqasx, ROPZAR OpM OlNpaHEd OBafl (OCOAOMEK HEM CTOX~-
GoB) Ba HeCRARBHNE rpydt 4 > 2,0, a APA ONHPAHEM HE CKANBUHH IPYHE
(3 TOM UNCAC ¥ Npu BalypuBaUMA RMXEEX KOHIOD OCQNQUeK B CKaxy)
/4 > 4,0, Beaguuna BaEGORBEETC NSrECupasro womsara 7, , nelicrryn-
ROFO N8 JYAOTED OBAN, PACHONOBSHHOM B I'pYHTO, NPNGANEGHHO MOROT NpE-
rhuarscs pansoll

K
i =M+H/¢; # &f) (3.15)

Koojduumenr K, ORpeAORAGYCA HO 2403, 6 B PABNCHMOCTE OF BO-
amgs o, 8 A& ,8upu 4 < 3,0 taxme W or BLPAXSHHOrO B N

xooddugHeHT A
C J

- .0 0 _

ZF7 ) (3.J6)

rxe C; - X08)PUNNOHE NOCTEZN PPYHETA NOX noxompoR cmam (CM. ON.
2ol B 243)3%
S

X
L - HOH PR EBENA MOMOHT HHGDUMH HOAOEBM caal.'}

3,12, B rox cryvadx, HOrZa Opu onwpaHRR csalf (OGOKOYGK MAN CTON~
G0B) HA HecKanbHuli TpyH? 253-2.5. 8 OpPR ONKpaHNN HA CHANLHHER Ipynt
k> 4,0, BuiOEReHEE BepaseHcTBa (2,17), OrpasuwBapWero BEAMYMHH A&B-
NesWd Ba IpyHT 20 GOKQBOff NOBEPDXHOOTH CBAK, MOXST OWTh NPOBEPORO ANA

PAyOMBR Z = —3-9— , DAO /zo - T'AyONRA, paBHasn

éa“ _35.55_ (8.17)
/ C
Eannaunihé%é/ , BOBHNKam#ee N0 GOKOBOR NOBAPXHOCTH CBAW HA TEyCR-
He X = 7 yomer OuTh ONpEAGNGHO N0 NPpUCRMRCHHOE (opMyne;

%

A

rF o

x) Popyyxu nn, 3.11 - 3.12 MOPYyT HCOONB3OBATHCA ODPE NPUOAMKEHHNX DaC-
474X pOCTBREPKOB
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JEaYeRAR ROIPPETMEeHRTa A P

o z = Z = é
C

o £ =1,5x107%| p =1,5x107>| 4 =I,5x10™2 | p=1,5x107* | 4 =1 521073} 4 =1,5x107°
0,100 0,65 | 0,9
0,125 0,61 0,88
0,150 0,57 0,81
0,175 0,56 0,78

= 0,200 0,55 0,75



rae é’ - RO3Ppunuetr, KOTOPHE npu {;Q,D npusuMastTcA pasuuM 0,7, &
B EETEpBAMg 2,5 ~ A < 4,0 oupenexserca no Gopuyze:

g =1,5-0,24 (3.19)

4, QM cyy4Yal pacueTa DOCTROPKOB NG [LI0CKEM pacue TN
c3enay

4,1, Paguer pocTBEpPKOB NPOMSBOXNTOH O WONONE3OBSHMEM NPAMOYIOAp-
Ho#l cECTeMM KOOpauEaT U7 .

Haweno cucrTeMM xoopauHag .TJZ cosMegaercs ¢ Touxof O mozomms
NAETH POCYBOpKa} HpH BecHMMETPUMHOM DAOCKOH cxeMe nonogenne 20qkm O
NpAERMESTCH NPOUSBOREHO, & NPH CEMMOTPNYHOB ~ HAB OCH CMMMOTDAEN.

Och . ropusoHTanbsa M HanpasieRa BOPABO; OCh £ BEPTNKAZLHA
M HanpaBuaeha BENE (pmc.6). Ba HemspecTHHE METOZAA nepeMeusHMlt NpHNHME -~
PTCA BOCTYNare.NbuMe Cy¥SHMEHUA @ ¥ C Youkw 0 B ganpaBXexsa 0coH
X W 2 COOTBEYCTBEHHO W JrOI ,3 NOBOPOTA WAWYH OPHOOUTERBHO arolt TOy~-
Kn. Ciemouida @ H ¢ [OUJOKKYCHBHH, KOTER OKEN COBI4Zap? C OONOXE-
TCADEMME HANPABNCHUAME 0GB T ¥ Z COOTRBETCTBEKHO; yron S RHONO-
ERTEICH, KOI'A3 NOBOPOT NUMTH NPOMCXOAMT NO HAOpaBISHUY YACOBOH crTpeX-
nl

4.2. BHouHuO narpyspmu, AGNCTBYV4ES HE& DOCYROPK, NPRBOAATOA K T0V-
ke O N pAOKAGANBAPICA HA CURH 4, W A , RanpaBaelRwe BACAd ocell
T H Z COOTBETCTMOHHO, N MoueHwT A4/ OrROCEY®ALHO TONKEM O , [lo=-
ZOXNTCNBENG BanpaBuemus A4, , A N A coBREZQDT ¢ NOROERWYEABEL-

M BARNPABNEHWAMN nepemeus¥md qQ , C W B 0007B6R¥CTBOHEO (OM.
pRC.6).

4,3, lloroxenue Kasxoll cBad (OGOAOYKN MAN 0P0308) HA HEOCEON pac-
ge?HOR cxemMe POCTBODKA ONPORCEAGTCA KOODRMEA®QR T SOUKE Kepeceye-~
EMA 6€ OCN C NOAONBOM NNMTH DPOCTBEpXA N yrEON ¥ Mezay vtod ochp N
BOpPTHEANDD.

Yron ¥ nmpsuEMeSTCH NONORMTENBHHM, KOTRG OGH CPAN PACAOEAr&eT~-
C8 CnpaBa 0f nposepsHuol wepes 6e ronosy seprwxaxm (cE.pEc.6).

4,4, Conpormsxenme cBam (OCOROYKH NNR C20&08) NEpOMERSHMAN LNN-

*H POCTREPEA XBPEKTGASYOTCA BEAUCHUAMM L0 , o 4 L N )3

Fae 4 - CANA, XeHCY2YDNAA EA NXWTY B HANPABASHNN OON CBAN HDE CHe-
/  memEN NANTH N8 SAMHNLY B 2TOM Hanpapmeuwx (pac.7,a);

/O - CEEQ, ACHCTBYDARR HA NANTY B HANPSBAOHNN NEPNEEARKYAADHOM
£ OCE CBAR NIPR CHEAOHNE IIANTH HA CARHMIY B JTOM HANpPSRAG~
wun (puc.?,06);
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A = NOMOBHT, ZCACTBYOUKA HA RAUTY NRpH CMOUCHHA 06 HA ORUHHULY
3 H4NPUBNOHHHK, NEPNOHARKYAAPHOM OCH cBam (puc.?,06) K, Ha

HOBAHER NPUHNKNA B3SWMHOCTK pcaxuui, cuna, asicrBybLAAA
AANTY B HaAnpaBleHUW, NEpneHRUKyARPHOM Ocy CPaM, NPH AOBOP
6 NNKTH HA exuHRUY (puc.7,B);

L = MOMBHT, neHCTBYOWHRA HE NAUTY NPW 66 NOBOpOTA HA GAMHRAY

(pc.7,B),
4,5, XapaKTepuUCTHEE L ONpeReaAfseTCA No Qopsyne;
| EF
ff’ 7;'—— J (411)

rIe £ F -~ &eCTKOCTH NONSPLUNGNO oAMOHWR (BaM. O0OJOYKM BAM CTONOA
IPK CERATHK;

*J'

¢~ AMMHA CXATHR CBad, QOONOYKM un¥ cToxla.

Jng opal o yuupeHHHMH OCHOBAHMAME, a T&KKS AAR QOOHOYSK M CTON-
GOR ZZWHA QXETHEA ONpeAeNAECTCA NO LODuyne.

C ‘

7EF
5 -C /tf'-‘ﬁ

g

7 (4,3)

rae ;,c, - cBOGORHAN ANKEE cpau™’ (npn t‘ﬂf?- B KayecTse C WOE-
HO NPUEHMATH DHECCTORHHME O Bepmunani OT NOAUWBH nnutu BHCO~
KOro pocTBepKa ZO MOBEPXHOCTH I'DYHTA); NpH HHBKOM puUCTBEp-
ke ¢ = 0;
/. -~ pnyOMHa 3an0XaHWs oBaM B rpyHnre (cM.n.2.I0);

C -~ RO3(MUHEHT NOCTEN® TPYET4 NUA NOXOUBOR CBaN, ONpeReAfie-
MH{l NpM HECKANBHON I'pYHTE B COOTBETICTBMH C RA.2.4 ¥ 2.5
8 NpY CKANBHOM I'PYHT® ~ B COOTBETCTBMM C N.O, 2.4 ¥ 2.8}
1¢: - NUOMaAb OCHOBAHMA OBAKM, ONpezeNdeMaf NPy RANKYEM YHUDEHHURA
B HMXKHOW 4aCTH NO HayOONbUEMy MNONepedYHOMy pa3Mepy Yymupe-

HuA, & Npy¥ OTCYTCTBHM YWHMpPEHUR - NO padMepaM CTBONA oBaN}
{3 - pacyeTHaa Hecywas cnocoOHOCTH CBAM HA OCeBOe CEuTue.

B gopuyne (4.3) anavenus ¢, u ¢, BHpaxanTcs B MeTpax, A
£ F B TOHKAX,

4,6, X4DPAKTEPUC VKM £ L ¥ O OUPGACKADICA U0 PopMyXaM:
3 9

1) 3R8CH K Aajee NOA TepuMuHOM "cpaa™ Anfl cORPALGHUA BaNMCH NOHKMAOT-
cA "cBan, 000J0YKa MM CTONCY,
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S,
/2" f'ér"a ;
ﬂ - {1 32 : (4.4)

ﬂ=mj ,
§, dn & "
rxe . é? | 2 nepemeuensn (cM.piuc 4 ), onpernenneMus cCoriaacHo
ni, 3.3 n 3.4.

B rex cayvasx, korma npK onmparun cBalt HA HECK&NbHWN TPYHT NpH-
Bezexnad (OesapasaNepHas) rayouHa mx sanoxesus /oM, fopuyns (2.18) »
(2.19)/ k > 2, 8 NpK ONApARMYM H& CKANBHHI PrpYHT (B TOM YHC]Ne R hpH
8a0yPHBAHAN HMXHEMX KOHIOB CTONGOB B CRany) /4 =4, XapaKTepHOTHKHK L4
Jg n )2 ANA NPMOARECHANX PACYETOB MOTYT OHTH TAKEE ONpageneH:H no‘g
PopuynaM :

BT ‘
8 2:‘ )

4

4

/5'_"7"65‘7 ; r (4 -5)

L 4ET
Vs ol

”»

/

rae £ J - XecTKOCTH NMONEPEYHOrO CeYeHUA CBAH NpM H3IRO

¢, ~ DAMHa R3rmCa CBA&M, onpezenneMas no opuyne:

225
(m"(f T (4.6)

e

4,7, llepemewesna @ , ¢ B A B o0UeM cayyae HOCHMMEeTPMYHOH
MAOCKON CXEMH pOocTBepKa ONpPEeREeNARANTCHA B PEe3yNbTATE POMOHHA CHC TOMM
KAHORNAYSCKAX YpABHOHHH METOAA nepemeueHuft

Qg _+C7, .+ 395"/4'05
Qe +€T, 7/ z% -P =0; (4.7)
240 C” P Ly M 20

Ecnu pacuer pocTBepxa IPOH3IBOANTCA Ha MHOPHO COYGTAHMA HBIDY3OK,
TO [ensco06pasno peueBue cucTeMH ypaBHeumit (4.,7) 38nacarnr 3 BAxe :
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ey
}
rae® K=8,(Tee Cap ;, ;

~ ~é y,
/t'# Af(zaa'{/y zf-'_-‘;ﬂ)’ (4.9)

A — £ _ T
1 anzccﬁ/ +27, zyzf—zczaf QQ'ZSA %ﬁ/a-ﬁc (4,10)

(ipM CUMMOTPHUHQH MIOCKOM cXeMe POCTBEPKE CUCTOME KAHOHMYGCKMX
ypaBsegu#t (4.7) ynpouaerch, Ee pemedHe B 3TOM CNyyas MOEST CHTH NDPOA-

CTABROHO B PBRRO,
@~(1,4,-,4,)4,

C"éj‘ 411D
LTt "%, ) 4,

rze ! "
A" I I
2 Tou Uy Gap (4.12)

4.8, Kosdxpuumonr KBHOHWYEGCKMX YpaBheHWE ompexeirpycA o Gopuy-
ihad %G-Z/%.Sc'a‘?yf- I/g.,.z_;;"‘
G © cd~ 2 fHngcosy
‘2?/9- s I/% X.Sin Pcos —[/6059:’+Zé°5 (4,13)
-Z'/%CO,S' ?*fog ;
T Lol =2 % 0‘59’1‘2/31*2/9502? s
27



L. e ' c
s z/ngca.s‘y-»z/g-t +eZfxSing+ X L +25.2'z }(4.13)
- )g ) 4) -/2) | (4.14)

5 = mEpmad (B RanpaBreHun, NEOPNEHANKYNADHOM pacuyeTHoft NROCKO-
CTH) YSB0TKOB NepeaHs# IPARRN NINTH DOCTBOPKA MAU TENP OfO-

| PH, PECOTONGHHUX B TpyHTe (cu.amopy & H& puC.6):

S, « 2’,__ ~ mnomajAs snwp KosfjmnMenra nocrenn C, (cu.prc .6)
BA Kam}OM YYac?e, Ha KOTOPON & = z.m,s't . CTATHYE~
CKRHl MOMEHT B MOMSHT MHEDUMH €6 OTHOCHMTENbHO OCH

A e

B popuynax (4.I3) 3Haky S5 OJHAYEDT CYNMYPOBAHES [10 BOSK UPAAM
pocTBEpPKA MAM MO BCEeM YYacTKaM nepenHed Ipauy NAHTH pOCTBEpKA, PAINH-

QapUEMUCA 3HAYEHMAMR UMDRHR &

Koagdmunerry nocrenn (. , TpyHTa no flepegiefl rpagn naurTy pocre
BepKa YCTAHABAUBEANTCH B COOTBETCTBRM C nn. 2 l4=246,4

Ecnm Ha yYacTKe IIMTH, DACNOMOXEHHOM B TpyH?e, & =CunsT W TPYHT
XApEKTEDPA3YETCA OZHHM 3HAUGHWEM /7¢s(CM.N,2.4-2.6), PO BOTHUMHN SbF,
25’,5' ) 2.'6’27 B Bupaxexuax (4,13) uory'r OHTH ONPOAGNBEN MO tbopuynaln

S6F°-6 ﬂﬁ—"— ;

g
565 =6 —/%éi; (4.15)
67 =65 “A

[lps pacyere BuCOKMX POCTBEPKOB B ¢opuynax (4.13) unemn ZJF' 2&9
3 6Tc , yurruBapaue CONpOTMBIEGHHE IDYHTA, OKPYXADUBTO MNAMTY pocnep-

KA, CNOAYET NPAKUMATH PABHHMN HYND,

nfi BepTmKanbHux cBa = 0; Sy = 0 x coSyp= 1,

lipn crMMEeTpHUYHOR NAOCKON CXEM® DPOCTBEpKa C BEpPTHKANLHHMM CBARMN
Sopuyau (4.I3) tipniwdant BuAL

zm 'ng +Z5F'c;

"‘10 g (4.16)
" Ga="2 5+ 265, ; |
Zxﬂz/o ;



“0 "
%

c
%-Zﬁxﬁzﬁfuzgjx (4.16)

4,9, Benpuuua Q' TODHBONTANBHOIO CMEWSHHA BEpXA ONOPH ONpeAedA-
arcA no gopuyne (3.6), Eonu nozcumganuoe f0 fopuyne (3.6) sHayeHHeO
YyAOBRETHOPAQT YCNOBHD |

a
‘a’|‘ D 7 (4.17)

30 Op¥ npoBepKe I'OPABOETANLHOTO OMEWSHUS BOPXA ONOPH 0N6XYST NPHKN-

M8T: a,ﬂ -—3-— »
4,10, MipoxonbHas c¥aa A , nomepeyHasd cuna # g u3ruCapumih Mo-
weur // , XeHoTsynuue 0O CTOPOHN NAMTH POOTBEPKA HA TONOBY CBad, On-

penensnICA MO (OPMUyRAM:
N =4 fasin g+ (c %B)COSY/
H-ﬁ/&casy—(mx/s)ﬁn y/—ﬂﬁ;
W=pp Blacosy-(c + Tp)g).

4.I8)

Ans BepTUKANbHHX cBajfl BupaxeHus (4.I8) ympowanTcA B NpBEEEMAN?

M f(CEp)
{ /2 - /L (%.19)
W hp e

Jounua ¥ , A B A [OROKMTENbHH, KOTA& OHM COOTBOTCTBOHHO
HanpaBneHH BHMB, BNpPABO M RO 4acoBOM cTpeAke (oM.pkc,3).

4,11, NaraGapune MOMOHTH M NONGPEYHHE CHEH, RORCTBYDUNE B MNOUO-
peuHHX COYGHWAX cBaf Ha YUACTHAX, PAcNONOMSHENX B I'DyHTO, {4 TAKRE
napAcBuA BA TPYHT, BO3BH¥KADJMME NOJA NOAOEBAMYE CBAR M NO EKOHTARTY C MX
GOKOBHMK NNOBEPXHOCTAMH, ONPEHOAANYCH KAK AAA BEPTUKARBRNX cBall, K
rof0naM KOTOPHX NPRAOXEHH warpyske A , A/ ¥ A , B COOTBETCTBEE ¢
oo, 3.6 - 3.9.

[ipg pacyeTe HHBKHX DOCTBEPKOB CO GBAAMN NOCTOAHHOTO CEYEGHNA HPOWe
HOCTHh HX CTBOXOD MOXKO NPOBEPATH N0 BeJAWYMHaM PACUGMHMX yluruit, aell-
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CTBYRUHX GO CTOPOHH NAWNTH POCTBEDKA H&A POJOBW CBall, B 3THX cayHadx

yonana A, m i, MOTYT He OnpezenATHCH.

4.12, Ecaw npm onwpanuy cpafl sa secxanbsy#l rpyHr 4 >2,0, 2 Aph
ONMpAHMA HA CKANBHHR PpYHT /?__,?,a,o. TO NPR NPHONUXEHHNX pacderax Ab-
nMycRaeTcs:

a) Penmyuey HauGonbmero M3rrbanuyero MOMeHTa B nonefeyuoM cevee
HAX CHR&W onpenesyATh Kag Conbmyn M3 ABYX BONHUNH: MOMEHTE /7 M MOMER-
ta 4/ , onpeaenneuoro cornacho n, 3.1I;

G) BunonHenue HepansHcrBa (2.17), OrpaHRYRBANLEro BENUUUHH A8B-
neRult Ra IpyHT MO0 GOKOBOM MOBEDXHOCTR CBaM, NMpPOBEpATH COrnacko f.3.12,

4,13, Yomnna, BO3HMKADUME B pAaZMaNbHHX CEUYEGRMAX nonux o0oNoYeK,
ONpeABNANTCA B COOTBETCTBHY C NPHIOEECHREM 3,

5. [IpOCTpARCTBOEHH pACcYET CPMMEBTPHURNX DOCTBEDPKOB

5.]. Pacuer pocTBEpKOB NPOM3BOAMTCA C MCNONL3OBAHMENM NDPEMOYIQIE-
nOR CUCTEMN ROOPIMHAT X 2 (puc.8),

Todowba riavrrres
/nacwnégyntar

Puc. 8B

Ocu = B ¢ TOPWIORTANLHH W PACRONOXEHH B MIOCKOCTH MOJONBH
INMTH DpocTBepKa; ock 2 - BepTHKanbid, OCE £ pacnonoxeHa B naoc-
KOCTH CHMMOTDMK POCTBEPKaj INOJOEATENHHOE HANPABNENME €€ BHOMpASTCA



NpON3BONbHO, [lONOXNTENbHO® HANpAaBJIEHHE OCR g BHO¥pDAeTCA TAK, 49TO0M
nocne NOBOPOTA OCH .L BOKPYI OCH Z 10 4acoBo# cTpenxe (npy BBIif-
ze ceepxy) Ha 90° nonmozMTENbHNO HanpaBieHMA ocell & K 4 cosnaza-
AK. 38 NONMOXUTENBHOE HAMpAaBNoHHE OCE 2 NPHHMMAETCH HANpPaBICHUS
BRH3 .

lpn BHCOKOM pOcTBepKe ¢ OAHON BePTURANBEROU NAOCKROCTHR CUMMBTDRR
Hayano CHCTEMH KOODAKHAT ;Eyz'connemaewcﬂ c TouKo O , nomoxeHuse
KOTOpOR BNOMpasTCfl NpOU3BOALHO; NIPM BICOKOM DOCTBEpPKEe C ABYMA BepTH-
KalbHEMM NIOCKOCTAMK chMMeTpuu TOuKd O npHHAMAOTCA pPACNOIOXeHHOU
HE UMM fepecavenus 3THX nirocxocredh. fpu Au3KoM pocreepke Touxa Q0
COBMEUEETCA C LEHTPOM TAXECTH MOAOWSN HJIRTH POCTBOPKA,

38 Heu3BECTHHO NepeMeueHMs MPUHMMADTCR NOCTynNarelbiNe CMONOHMA
« , 6, ¢ Toukm O nnurH B HanpaBnenmAx oced -t Yoy 2 M
YA oC ,/3 y 4~ MNOBOPOTOB NMAXTW BOKPYFr 3THX ocel.

38 NONOXMTENbHNE HANpaBACHUA HepeMemueHMHA NpMHAMADICSH S

a) ms cMeueHut a , 6 , C*- cMemeHWA, COBNAAANWUME MONOR.
TONHHUMU HBNDABACHHAMM Oocel T ; # Z COOTBETCTBEHHO,;

d) mna uosoporop X , 6 , 7 ~ NMOBOPOTH MO 4acOBOR CTDPEAKE
BOKpYyI oceft .r , ¥ 4 2 COOTBETCTBEHHO (npy B3rNAZe Ha TOYRy O
C NONOXUTENHHOIMD KOHLA OCH),

5.2. Harpysku, nelicTBywviaue H2 pOcTBEpK, NPUBOAATCA K TOouRe (O M
PacKIaANBANTCH HA CMAW /7. , /:;,, A, napannenbHue COOTBETCTBEHHO

OCRM T , Z o Wuowentu A/, A, A, OTHOCHTENBHO STEX

oceit (puc.9). llonoxurenpHue HanpaBAEHMA f&aaannux CHNT ¥ MOMEHTOB COB=-
NazanT ¢ NOMOEMTCNLHLMY HAnpOBICHUAMM cMeweHudh @ , 6 , ¢ hopo=
poroB X , £ , J7 (cm.n.,5.1).

9
5.3. Tlonoketne Kaxjolf cBam Ha pUCYETHO# cxeMe pOCTBEpKA OHpeJe -
AReTEA clepywumuu napaderpaun (pwc . 10):

8) KOOpAMHATAMR T :)/ﬁ TOYKK nepeceveHus OCH cBaM ¢ NOAOH-
BOR NAMTH pocTBEpKA;

6) yrnoM ¥ wuexpy ochw cBaK ¥ meprukaiso { 0 €Y < 900):

B) yrtod ¥ Mexay OChD T M TOPH3OHTANLHOW npoexumel OCR CBam
(0 <« ¥ e 360%); yron "% orcumrnBaeTcf no yacopofl crpenxe (mpM B3ITAA-
Ae chepxy) OT NONOXHTENHLHOTO HAMpPABAEHHA OCH * A0 NONOXUTENBHOIO
HanpaBieHWA NpOEKUMM CBaM, 33 KOTOPOE MPMHMMAETCA HanpABNOKMS OT ro-
NOBH CBAM K MPOEKUMM €€ HMXHBIO KoHua, Ang seprukanbrux c¢paif (¥ =0)
npunnMaerca ¥ = 0,
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Puc, o0

5.4, Conporupnenne cBAN NEepOMOUGHHAN IUIMTH POCTBEDKA Xaparteps-

ByeTcA JHAUCHRAMR O , L , L M [ (cM. n,4.4), a Taxze aga-
YeHREM /0 " nPencraBnnn MM uouenr,xﬂﬁcrnynmlﬂ HA NIINTY pocTBEpDKAE

3 nnocxuorn, nepnesAMKynApPHOH OcCHM cBaM, [IpE NOBOPOTE AAMTH BOKpPYD
arod OCH Ra yron, paBHuW eaWHNNe,

Xaparrepsuc THEN L L [ B L ONPREENADICH B COOTBOTCTBAN
c fin, 4.5 8 4.6 xapamepncrmca /0 anHllI&eTCH paBgoft O 2/0

5.5, llapeMesesa « , 6 , C , o , B3 # })7 pocrsepka c
OZHOM BEpTMKANLHO} NAOCKOCTLY CHMMETDMN ONpEAeNANTCA B pesynbrarts

POOHNMA CMCTOMH uauouuqecm ﬂ)&BHBHHH'

+C"C +/3

Qt,*C7T wz P-d

(5.1)
2Taa" Tl S Yy My O
51“ *OIT‘_(f‘rZ‘,, }$=0
5;“”(7, & KL ALY (5.2)

5'5_:-*0(/& )‘1:”',/14r 7,
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ypasrenun (S.1) ucnodbsyoTcf Aff pacuera Ha HATPyarM /1., A
2/, , nelcTeyouMe B MNOCKOCTE X/)ZCMMMOTDHE DOCTBOPKA, & yPaBHO=

A (5 2) ~ Ha ocTan HHE HarpysKH,

Ecan pacyeT pOCTBEPKA NPOM3BOAHICH HA& MHOPHE COYOTAHMA HArpy-
808, TO leXecooOpasHo pemcHMR cUcTeMn ypamseumit (5.I) ¥ (9.2) sanmch-

BaTh B BRUME:
a=KA+KP +A_‘,A§, ;

C =K U 1K A My (5.3)

/3-:1(‘/{ +/€'P+/t‘ ;

(5.4)

PRG suavesus £ , K’Z s e.o A, onpeaenswrca no gopuyraM (4,9) u

(4.10), 8 3HANCHHA K; . A’;g y eve A, = N0 Jopuynam:

A;I;A“(k: ;3' ‘:f);
%A% Yy Gl
"45(1& Lf B z-d-c zé?r)

fﬂ-d ('Z'g‘ l,—z‘f)"' (5,>
K~ 4 (g Tew™ Z“ &)
qu-is(’ 1Lh¢ ?Hn‘);
4, = - (5.6)

'Z-“ ok f/'zzlﬂ ?1‘(’ L 9-' z“{(r ”z‘«.’.
fipe poc?BApPKE G ZABYMA BODTHKANBLEHMKM MEOCKOCTAMU CHMMETDKK ON-

proMA KBNOEMYBOKUX ypasnesuf (5.1), (5.2) ynpowaercs, Es pemenue B
9TOM CAYNAS MOEOT CHTE MPORCTARNOHO B BAAO:

by



a=(’t), f_{u"'l,?’ﬁ;)d‘?;
C'!r_.&.

)
cC

P Tuhy "%, A )4, (5.7)
6-(,, Ay~ YoM )4y
X~ (Tgeh, - 2ety )4y
=
rr
rpe 4, onpezennerca no fopuyne (4.12), & 4, - no gopuyre:
/
4~ ) 5,8
Yoo T Y (5.8)
5.6. KoadduumeHrn KAaHOHMUSCKUX ypaBHEHHR onupegexsavnrof no fopuy-
xam:

’ZQ;Z/%ca_s?& *2 A +J b; e
'Za,; ‘Zc, =3 /00 COSY COS Y, ;
Yg % =3 .x g cosycosy,~2 LQeosptX b, S,
LI/OSI L
(5.9)

ZE/;' Z/,;Zx/oocos"’y +Z.z;/:£ +}_'/3 oS, ;
Y L e’y rEE el 2 pcosy e T (cas'y, )+

+X peosy +36 T ;

%
Ue =2 g coS 53-*2/@ Z5‘ F’



oo Zn“ﬁ-z'//%co,sycqs%ka/{; o8y —257 ‘.szca

'lgr" Zﬂ='fxﬂcdf%+}:l/gcosﬂ ca.sy}-—zx/@—
'Z/?;c‘asyx ;

Zd:Zy%cos"y+I;j‘g+22_;/gms?}+z/€(r_ms‘?ﬁ)+

rX cas +Z5.7
/3 /= (5.9)

L)Y o Zxy feosy cosy, T 4 peosy cosg T x feosg+
+£{f_.} -ﬁ)cosycasyx;
'ZI./[:';L‘._/%(I 005531“;""»5’53.)2+I/§{x:f;‘v+
*223 (xcant*-;casj;)n*Zﬁ st'azy +§.‘/_§. cosay*
1 3 3 c
‘(5426 r),

TR £ - XapRKTEPKCTHKa, OnpeZenneman no Jopuyne (4,14)3

5; v % - yDJH MBXXy Oochh CBa¥ ¥ MNONQXHTENbHLMM HaNpPaRNCHUAME

ocell X H y COOTBETCTBEHHO] ONpeASNANTCA N[O JOpuy~
nau

COS@_=S5in $Cosy),; }
{(5.10)

CO.S'sv} =500 p S,

6. « ©, - unpuiy (B HaNpaBNEHWAX, NEPNEHAWKYNAPHHX OCAK X H ¢
' COOTBOTCTBEHHO) Y4acTKOB OOKOBOR Ipau# NNMTH DOCTBEp-
Ka WIM Tena ONOpH, PacNONOXEHHHX B rpyhre (3nopu 5
o %; NNOKa3aHH Ha pHc.9);

- C
£y oS, v "~ nmouazb BnppH KUIPOMUMEHNTA NOCTEXK (e, (cu.puo.9) Ha
KAXZOM y4acTke, H3 KOTODOM 6, =mst  fecnm B Gopuynax
(5.9) nnowams /7 yuuoxaemca wa &_ f wan 6 = const

[ecnu B gopuynax (5.9) nnomazs /7° yuuoxaefﬁﬂ Ha é’],
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CTBTHUECKK! MOMEHT U MOMBHT UHEDUMM 88 OTHOCHPEIBHO
00 r .

B dopuynax (5.9) sHax > 03HAYaOT CYMMHDOBAHWE 10 BCEM CBASMN
pOCTBepDKA WIM NO BCBM YYACTKAM GOKOHHX I'paHeit naMTH poOCTBEDKA MIH
818 ONOPH, PpacHONOXeHHHM B TDYHTE U pA3ANYAOHUMCH 3HAUSHUAMM HU DH-
K 6&: Han é;. ]

Koagdulueurt nocrenu (ﬁ; FpYATA 110 GOKOBHM PpPaHAM nNUTH poot-
BahKa YCTAHABNMBANTCA B coornercrnuu C M. 2e4-2.6,

Ecam I'pyHT B npefienax 0T pacuyerHol nosepxHOCTH rpyHTa Z0 I'yOH-—
HY ;&ﬂ JANORSHHA TMOJOWBH ITUTH DOCTBEPHA X3PAKTODHU3YOTCH OXHMM

aadenmed /¢4 (oM. NMn,2.4-2.6), To:
5 ,c
-t _x-' 5-6’ .2-5/ ®

a) npu 6, = const Benutmuu SE.F°, 3 A
BxOnAuue B BHPAXCHHRA 2 1 e . n Lo ¢ MOTY®
{ FAAL! /‘!
GuTh OlipeAENoHH NO fpopuyn(hu /5 " 7 )‘,

C

(5.11)

) npH /f: = (‘fr,“:/ penmunan 3G £, 2
BXOAfluKE B Bupdeuuu S ¢, = "¢
GHTh OlpeiCHEHNH NO ([ OpPUYNOM

) (5.12)




lpx pacueTeé BHCOKMX POCTBOPKOB WIOHH, YUHTHBAORHe B dopuyrnax
(5.9) conpoTHBACERg PPyHTA nepeMeleHMAM MAMTH POCTBOpPKA, NPHAAMADT-
0f PaBHHMK HYAD,

lpu BepeRxanbiux cBasx ( Y= 0,50 3 0, C05¥= 1, coI¥=
oS f; = 0) dopuyau (5.9) npruuManT BHX:

Lo Lpr b F;

'\‘

. =C . ~0;

TR
Y2 £
Yo a2 A 5
Ui IZpr I T4,
NLTASL
Y= %2 2 5,45.: )
LA L L
LCIYRIT[IG L
g(r-t)"-cn _-Z I/} )‘
2 2 f J_c J ¢
Zr;Z/g(i +Y ) Il 5 (EEF +z§z'),

(5.13)

5.7. Beamumii g’ X & rOpPNSOBTENBHHX CMOLOEMH BEpXa OMNOpPH
(» manpasnesmax ocef x J COOTDETCTBOHNHO) ONPEAGAADICH HO
dopuyxzaM : ,
qQ=a 1"'/‘5/'::::»'1""““"’.';s '
/
- — v 5'1‘*
b ] a(/zm+{; ( )



T'[6 é_ ~ PA3HOCTE OTMETOK Beépxa OnopwN ¥ [10JOWBH [JIMTH DOCTBEp-
Ka;

ci « & - OMO0.\6HWS BEpXA ONOPH B HauPEBAOHHMAX oCef T ¥ g co-
" 0TBOTCTBOHNO B pesynsrTare AeJopMaUMM TSHA ONOpH,

Bonx nozoyuranEne no gopuynam (5,I4) sxavuenus <’ umm & YRAOB~
NeTBOPANT YCNOBHUAM S

on

@] <15
RIR (5.15)
, |
‘5 I‘I_f;)
¥0 HpH NpoBepKe rOpN3OHTANHHOrO OMBUEEHA Bepxa OfOpH cxexyer Hplku-
METH 2’ = -;- By b= .

0.8, Younug, RGUOTBYDLKHO B I'OA0RE CBAH, ONPOLEONADTCHA C KONOAb-
30BANMOM NPAMOYIONBHOW cHOTOMM Koopausar I, [1, I ¢ KavazoM, paonONO~
XOHHHM HA OOH OBaK Yy 66 roxoss (puc.IIl).

S ——
/ | ’

|

|

|

i

r

N

/
/
/

/

Puo, 11

Oos I coBNAzAaoe? ¢ OCHN CBAK} NONOXHTEUDLHMM AAR DTOHeOCH ABEN«~
6704 HanpABAOHA® OT IOXOBN CBAN K 6€ HMXHEMYy KOHLy, Ook [I nepnemzme

49



Rynfpsa Oock I K pacfofoxeH8 B BEGPTHHANSBOK NAOCKOCTM, fnpoxopdned ge-
pea och I} nNONOXMTENBHMM IR 3TOH OCH ABAAGTCA ManpaBieHEe® 0T r'OMA0=-
B cBau BHM3. Ocb U ropmsoHTanhHa K nepleHARKYAApHA ocAM I x {I; npw
B3rNAZE HA T'ONOBY CBAKM ¢ nonoxmrensHoro kouya ock [1 ocy B (es noro-
XNTENbHOE HANpPABICHKE) HANPABNGHO BNABO,

Ina pepruxansHolt ceax ( ¥ = 0) npusumaercr %= 0. B coorsercT~
BMH C 8THM Ochb [l pepTnKanbHOR oBam napainenbHa OCR X ¥ HanpasneHa

¥ CTOPOHY OTPHIATENLHOrO HANDABNOHAR OO 2 , 8 och I napannensua
och ﬂ H BafnpasneHa B CTOPOHY OTPHUATEABHOINO HANDABIGHEA OCH j

YocBrNUR, aAeidcTBYDIM® B roNOBe CBAR, OnpeLenantcH no Gopuynam:

’V”'jewﬁﬂzﬂﬂiiif*‘5:‘“’{; +4.005y);
{;H143{21&Jﬂu{9hdaggu-1;CEH@fJﬂMrpﬂiﬁEqujc)_
.:4g‘4x}55a§J-:/$tﬂﬂ‘ﬁﬁ’}
/E'/g mt,ﬂ'np -~ A; cosy ) -
7;(“ Co8 ¢ CoSyp *f CoSy Iin g -rﬁc'rz ¢)}3
M -/}{dm,i& + 0955; rycosy) j
Hf(4e8iny - 4 c19) +
+f0 (- X OBy Casy - gCos y S ySing)

(5.16)

A"./f(ﬂl €08 o COS W+ A, cisy SR ¢ ~ A! Jc'rty}+

+yf‘ﬁ‘}ﬁﬂlfﬁjyﬂﬂﬂﬁ"{);

rze /A - NpOACALHAR chl8, TNONOKMTERBHAH MpPU CXATHM CBAK;

<§.¢f!§%- nonepeunne CHAH, RelicTBypane BRoto oceh il n Ul coorser-
CTMOHHO ! NONORMTCABHN, KOrAad Acitc.BHE BEpXHEL HACTH
cBaM HA HHEHOO COBAQAAAET C TONOXRTENHLHHMM HAUDPBBAECHWRA -~

um oceft 11 n O;
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A7, =~ KPYTRUKE MOMEHT, & A W M - U3TRGADUMS MOMEHTH, Ze-

CTBYDWKE BOKPYI' oOcel “/fl ¥ Il cooTBercTBEHHO; MOMeHTH A

M, ® Af; TONOXATeNbHN, KOTZa NpK BALAAZE © NOAOXN~
Tenbuux KouuoB ocedd I, N1 ¥ [l cOOTBETCTBEHKO BABDXHAA

yacTh cBay JeHoTBYeT HA HMEHKD [0 YacOBO} CTpenKe;

4., 4, v 4, -~ cMeuCHHO TONIOBH CB&H B HAMPABIGKMAX Oceld X ,
¢ (/ X £ OCOOTBOTCTBOHHO, PABHHE

4, =a +rj5
d’ _5 _!./x ; “bll?)

A, -C-—d; -:-/ﬂm.

5.9. Harxmbapiue MOMGHTH W NONEpPevEHé CUNH, ASUCTBYDRHE B NONG-
pPOuHHX COUGHHRX coBait WA yvacTKax, puClCAOKSHHHX B I'DyHT8, 8 TAKEO
RQBACRMA HE IPYHT, BOSHHKADUNEG ROX NONOKBAMK OBall # 710 KOHTAK?Y O KX
COXOBLaK NOBEPXHOCTAME, ONPONGARDECA KAK RAR PEPTUKANBHHX OpaH, K Io-
X0BaM KOTODNX foMAONEHH HArpysxk A , # u A7 (B coorperorsus
¢ nN, 3.6+3.9) OF OROXYWAME IPYyOR younuii

Dy, Hety , M=M, ; YN H=He, M=-M,

CyMuMpopanue xamaeHiufl Ha rpyus 0t wasjodl W8 9TMX TPyNN yommll

nps NpoBepke BunonneHus yoroBui (2.17)/ #e npowasogEICN .

, O¢l0. JoMXNA, POSHMKADNNG B DAANQIMHNX QOYOHNAX MONHX OOTTUYSK,
ONMpeREXANTCA B COOTBOTOTBNE O IpuRoxexmeM 3.Upx srou BEAUSHUA &,

OpKENMANTCA HAHOONBENMM H8 NOAYNGHHWX HPH puoyere OCONONOK Ha rpynns
youxull, yxasaHHxe 3 8,5.9,

6. PagYer POQEAORKOR § MATRAMHON (QORMQ

6.1, Pacuer pocTROpPKOB HPOMABOAWTOR 0 RONOABBOBAHMOM IPAMOFTQAR-~
HOR OMOTOMH HOODAMHAT x;z C OochMM X M X+ PUCHONOXCHHHME 3
XOCKQETH NOAORNH NANTH poormepra (oM.pws,.B), [lps BMCOXOM POCTREPES
00b & R HAYAAO0 CMCTOMM KOOPAMMAT MMOMDARTCH NPOMBROXNBHO, [IpN HNB~
KOM pocTBOpKe OON X N J 4 OOBMOURNTOR ¢ OGHMN ORMMOTDHUN NIDANO-
yronabroR NOROCHBM NANTH POCTBOpRAE,

HenBBOOTHNG NOpOMONOHRA, NADAMOTPH, ONPEASXADENS NOXONEHNE RAK-
Xoff oBaM, XAPAKTOPMOTMKE 08 CONPOTNBIAGHRR NODOMOUOHMAM NARTH NPNHE-
MADTOA TAEKNMM X6, KK IIPK pactere CEMMETPRYMNEX POOTBODROB (CM.
an, 5,03 5.3 % 5,4), Tar %8, Rax x NPN DPACUSTS ONMMETPRULEX DOCTBSP-
ROR MPOMBBOXNTCA NPRBORGHMG BHewmel Harpysxu x touxe 0 (o xoropol
COBMOMAOTCA NAYANO OUCTOMH ROODANRAT .2:;3 ) % pE3NOROHNE BTOR HE-
SI




rPYSXR Ba OMNH A, f:g y P K MOMBHTH /17, /’j’,{ ,» M, (cM.n.5.2),
6.2. liapoMenesns naucy pocTBEPRA R yCWIWMA, ZelicTBYDEME B ION0-
B6 CBaR, OnpeResANTCA 110 JopMynaMs 1

a - [Z(A A 4 4} A) ‘/p . (6.1)

N-AAAa (6.2)
rae @@ -~ waTpuna nepeMeueBmit NANTE POCTBEDHA;
P M8TDRIA COCTABAADLMX BHENHMX HAIDYaoK HA POCTBEDK:
- Marpruta ycunmit, zelicrsynilix B roJOBEe CBAan,
A 7 A ~ MATPHUN NApPAMETPOB, ONPOZeARNIAMX NONOXEHHE CBAM B
poctBepke;
1!3 ~ MATPHLA XApAKTEPWCTMK, ONPEAEIADPRMX CONPOTMBIEHHKE CBaM

fopeMene AN NANTH pPOCYBOPKA S

1&7 ~ MATPRUA BHDALCHMU, YUNTHBADANX CONDOTUBIGHHE PPYHTA Nepe-
MOLeBHAM NNHTH pOCTBEpXA.

B dopuyne (6.I) asar S 03Ha4A6T CYMMHDOBSEHe [10 BCOM CBaAM
poCTBEpKRA, 8 IBB3AOUKA YRA3INBAGT RHA T0, UTO MATpMKa ABARETCH TpPAHC-
nongpoBarkoit™’/, B Jopuyre (6.2) BXOAAT MATDHMIUN A 1 " A , CO-
cTaBReHHNG anAa YOl cBaM, ANA KOTOPOK onpeaenﬂnrcﬂ nencrnynune B ro-
NUBG YOMARA,

6.3, llpm pacyere POCTBEPKOB NO [AOCKMM PAOYETHHM CXEMAM NPHHEME-
eTcAal

a, CE, .lei .,
N AT SR 4y

'ﬁﬁ/}/”" (6.3)

NoKo N A

”- /-4 /-{’/;/!n s (6.4)
M MMM
1 "2 / m

g BNOCKAX OXeM DOCTBEDKOB UaTp 2 CHMMETPHYHAA
cM.popuyny (8.7)/ , 8 no'rouy F

) o



By Hog oMy o
ﬁ- A A Zﬁm ;
(6.5
by My My Mo :
/ g a
=8 4 7 X B,
PP (6.6)

0 0 4 {6.7)
L 0 0
) : % AR (6.8)
A AR
I6F° o0 185
I'LJ- g o é p (6.9)
IS, o 6]

B warpmyax (6.3} - (6.5) soxMuNEs
A;- v Ao P B o; peACcTaszAnT ¢ ogolt uau{lu ooone!éruu‘o
)y c A Nk I PN K (oNan. 4.1; 4.2 ¥ 4,10) npa
/ -oﬂ KOMORNANUN BHOBHKX NArpyS0K, CMMCE BOXUIRE, BXOASANX 3 uaP?~

PRI (6.6) ~ (6.9), X NPABMAA BHEAKOD RAM HEX RANN B DiH, 4,33 4.4 &
4.8,

6.4, [IpN pacueTe RPOCTPAHOTBOHHMX DPOCTBOPKOD NPMHNMAGTCH:
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(6.10)

j
.- .5m nm ,« .p/.mrjv

an(pa1r;m1rJaLr.pu:ar;.

F ™
-
-t

L
\p

(6.12)

(6.)

7

o G0 0 7

g 00 00 71
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Sy Cosy Snrgsiny Casy o /4 0

(RIPCesy -Cosy Siny Sing o 0 0
Hay -co3y O 0 0 g
‘!f ] ) (6414)
0 0 0 S..gcasy SrgJgingy Cosy
0 /4 0 -Cafycesy -casyIny Siay
0 0 a Sinp -y a

(6.15)

B Marpruax (6.10) - (6.12) umdpu I, 2, see ) g see /77D ERNDE-
o&x OMBAYANT KOMONHANNM BHOREMX HArPYSOK, CMHOX BOAWYNR, BXOXARNX B

sarpus (6.10) - (6,16), m npasuna sHaROB AN HNX AARM 3 nOo, S5l -
- SI‘ 3 5 6|

6.5, XapaxrepmoTiXy Ly R p ‘ fj— CONPOTARALENS CIEN,
sxoxname 3 uarpmnd (6.8) x (6.15) , onpeisnaeron D COOTBOYOLIINR O
BeDok,
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Xapaxrepnc TEXN £ ® 0 uoryr Gutd ONpPejONOHM PAREO
B NATPRYION PRRO O oofhyxel ?

-7 {6.17)

raes

(6.18)

(6.21)

Cuucx meaANuNE, ProxAunx B marpruu (6.,19) - (6.21), » Qopuym
A KX ONpexenenms nouu B nn, 3,3 m 3.4,

6.6, N3rpbapune MOMOHTE M 11ONGPOUHNE CHANW B NONEPEYHOM COYSHNN
cB4R Ha TAyOmae = (cMm. n.,2.4), a raxme gpamnonmp no COKOBOR nomep-
XHOCTN CBaR, BO3RMRApARE HA TOR Xe rayCMHe, ONpepenAntCRA N0 Qopuyne:

T -K A;K; J AN (6.22)
J’ XMenT BNA:

l

o £J 7, J
3

K - 0 o« £J 7
4 [

7 o Dz

c

Marprmu K/ ’ Ké’ ) K_;

> 6.23)



(6.24)

(6.25)

(6.26)

rze Z - npRBeReHEGR rayoOxHa, Ha RoropoR onpezensnrca msraCapmnit
NOMOHT W NONepOYHAA CRAS B COMOGHNN CBAN R AGBAGHRE NO
e® COoXoBON NOBEPXHOCTN!

ZrxX £ ; (6.27)

AoLB ¢ D, A, By - C,

_JD - qaaueunn ¢yHKIIMH BANAMNA, OnNperennAcMue IO 7a01.5 P 3aPN-~
CHMOCTN OY RNpMBEZeMHO# TAyOmmn X

Marpuuy Tz A muoor Emx:
a) npm pacuers POCYROPKOB MO NAOCKMM PACUETHMM CXOMAM

M, A‘/”""
0,; L/7a (6.28)

& G
/AT § (6.29)

Ap LA ’




6) npH¥ OPOCTPANCTBEHHOM pacuers DOCTBEPXOB B clyyae pacuera Ha
BarpysKu /_1;/. N /’7;;/- (cH.n.5.9)

i

‘gﬁf Afmz o 42/’ i "{'im
75. - %ﬁ 9"2.. eu’j 0",, ) (6.30)
Gus o Gy G

H_.an M.
® B CEy4ae pacuera Ha Harpysxm /. m A/,

| Mo Moo Y “fzj '{“w

; N g Cge g?./‘__q"ﬂ ; (6.32)
Hﬁ;lf q'i:”'ql/'“‘u
= }‘f f I 4,,

¥ ,t ’b (6.33)

Ky KKy Mo

B supaseEmAx (6.28) - (6,33)1 A, ., (.. § 64; - n3racengal
wouenr A7, , momepeusax omia ¢, u Raaxexde G, To Goxoaok nozepxe
BOCTN CBAN, BOSHNKADANS HA IayOwue 2 OFf RPHUOXONMMX X I'OA0Be NArpYy-

sox N w H § Mg, , &s: 8 - 20 mo OF marpysox ‘4, »
'S ¢ Z 2f 4 2/
7. UcolOerioe JACYETE BHMOOKEX OB&M M A S0 RC

7.1, Bucoxme cmailiie POCTBEPKN yCTYO8R, KAR NPABRAO, PACOUNTHRA=~
PTCR TONBKO HA HATPY3IKW, AoHicTBynaNe BAORD OCE MOOTA, llpn »70M It
Pa0TOTM NPOMBBOAATCA A0 NAOCKEM DACHECTRMM CXOMAM,

7.2, TopusonTan»HO0E Q2 W BOPTHRANBR08 C ONGRGHRA youx® O
NOROSBR NXANTH POCTESPHA R YTON /J ¢ NOBOPOTR BORPYI 8%0H TOTEN Of=

8



PeAGNHDTICR B PEIYALTATE DCUORRA CRCTOMM XAHOHMUEGCKNX YpABHOHME METO-
K& nepeMeueHnil 3

az,,“*-cz,;/sz ~-—H--£0 COSy ;
ATt €Tt BT ~F - Z?J'my, (#1)

/‘*‘ C/M +/3 ﬁ=~2(1‘§ xq? KYY y)

Yparreuwrn (7.1) oranyantcon ot ypasueum#t (4.7) AMgE HanMYmeM B
NpaBuX YacTAX BHPAXCHHH, YUNTHBADUNX DAONPOACNEHHOE RABABHMO TIpYyHTA,
AefiCTBYOMES BHWE PBCUBTHOWR NOBEPXHOCTH I'pYHTa Ha nepexHme (co cTOPO=
NN HECWNR) CBaN Kaxjaoro pAxa, napannenbHoro NpoROABHOR ocw Mocra,
KosgppuumetTu XaHOHNYeCKRX ypaRKeHMM onpexsranron no dopuynam (4.13),
& BXozAuxe » 3TN JOPMYNH X&pAKTepMCTUKE cCBaR L, L LR L -

2 3 %
-~ B COOTBETOTEMN C NI, 4.5 % 4,6 n dopuynod (4.14),

B ypasHenmuax (7.I) /’§ " @ npe acTABAADT COGOR NBIRCENENH MO=
MOHT K NONADPBUNYD CMAY B BEDXHEM MONOMOYHOM CCYOHRKR CcPAX COOTBOTQYT-
BeHHO, NOACUMTAHNNG® ANR OCHOBHOR cHCTOMN MeTOX8 nepemewenmsit (pme.I2)
O Harpyske ¢ . HarrnGopxpd MoMeHT /”sa R nonepeyHas cwuna 47?_ [OR0~
ERTONbHH, KOT'AQ r'oN0Ba nBAR BO3AcUHCTBYET Ha NAUTY POCTBEpPKA B Hanpas-
NEHMAX MPOTHB HBCOBOW CTPCAKM ¥ BAEBO COOTBETCTBENHO,

[ipr onpernenenny BOAUUNH Q; " 'AG? CBan puccuarpunae;;n Kax
CTEPEGHD ANWHOW C; . BOPXHRU KOMCH KOTOPOTO B YPOBHE ROROBBM NANTH
POCTBCPKA MMEET RECTKYR 34AENKY, B HMEMRR KOHEN HA YDPOBHO NOBODXHOCTR
rpyste - yNpyryo 3af6AKY, KOTUPAR OT €ZRHUYHON FOPYBORTAALEOK CHAM
// = I cuemaerca HA dr M NNOBOPA&UYWBABTCR HA dgw (ppc .13,a), a o7

ewm /V I cuemefrcn NO MOPUICKTANK HA d,, OBOpEUNBESTCH BE
dSpnc:..,li ,0). BeAWUNHE OGANHRYHMEX hepeMeysHHR Jp js

iy ONPCACARNTCR B COOTBETCTBER C N.3.4,

(LA Py Vs

flpk Harpysxe 7’ , MaHADREHCH NO ANKOKMOMY 3BXOHY OT BHAYOERA gy
(xa ypomH® nofowBs HJMATH pOCTBEpPKE) A0 IHAYORNA 2@;‘“3 YypOBHE acTe-

CTREHHON [OBEPXHOCTH TpYHTA), YCHARR A7 w Qi onpefeNApTCR B pe-
3ynbraTe peweHNn CHCTEMH ypaBHeHMA: 4

P 3
15;‘*'€§§é4'“!% irija C"”fsq/f '
2
4g- bl (B B p)g m(mJ’ 8

(7.2)

>9
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Puc.l2




(?12)

r'ze /‘; n /(f - MOMGNT R nOnepeyHas CRXa B CEYOHMM crepxis (cBanm)
Ha ypoBHe ynpyroit aapeinxm (noBepXHOCTH I'pDYETA).

B marprusoft dopue ¢opMyna ArIA OnpenensHNR aHavweRmR A7, X 47
nony4YeHHag B pe3yibTATe pemennﬂ CHCTeMH ypaBKeHm#t (7.2), miee? nnn.

l; (L-£26K) (fyf’ 9,),

4
" 2 3?" b O
’;1- 4’: ; o ¢, *-(-,Z ) J-l_{n _Cgm ’
;_5, dl J(B-2Hd ] o
’ B ’
g 1 ,’ (ézF“* 15%;23*;f
g- 5 -t
(52N

7.3. Npozonbnas cwna /' | nonepeusas cmna /4~ % marmcapmmi
MOMEHT A4/ , medACTBYMRHE CO CTOpPOHM MIANTH POCTBOpPKA HA IonoBy Xaxgol

N3 nepeanmx (CO CTOPOHHM HECHNR) cBafl, OnNperenAnTCH no nepsolt w8 Qop-
Myn (4.18) n no dopdynam:

e
yopp oy erspians] 4,

ycunus N , &~ R A/ , ReficTByopEMEe Ha T'ONOBY Kaxzolf ma ocraih-
HuX cBalt onpemensoTcR no dopuynam (4.18),

6l

(7.4)



7.4, BHYTpOHHMS YCMAHA B NONSPEYHHX COYEeHMAX CBall ONpeASAADICH
RKAK RAA BOPTUKSALHHX QTOpENed OT ycunuk A , # w A , npunc-
S6HHMX K MX POjoBaM, a np¥ pacyers NEpeAHNE (CO CTOPOHH HACHNH)
Opajl - vaxye N OF PACHPERONSHHOTO ZBBAGHMA ¢ BayTpoHHUe yOUIMA
3 npnepevHyx COVEBMHX oBalh Ha YHaoTKAX, PacnoNOXEHHMX B Ipyirto, &
LAKXO ZaB/NOHEA HE DPPYHY QRPEACXALTCA B COQTBEICTBHH ¢ NO.3,6-3.7 HAK
NpR NPHOTHXBHHHX paguerTax B cOOTBEeTCTBMH O n.4.1Z2.

B'. !-!:‘E-:-l'-: l!-\-i'-dfi.ni I-:--!I : .:' L;-:.u'..‘lr -;‘."ul? ;*

8.I. I'pysy paocMaTP¥BEeTOR KAK YIPYras aukeidno~xedopumpyeuas
Cpeza O KOADPWYHEHTOM NOCTONH, HAPACTADEMM MPONOPUMOHARBRO TAYCHH® .
Koaddui e i NPONOPIMOHARDPEO0TYE /1 , XAPBKTOPUIYDKKK CONPOTHBREHUS
PPYHTE TFOPHaOHTANBHHM CMOWOHXAM W NOBOPOTAM GOKOBOM NOBBPXKHOCTH $yH-
RAMOHTA, NPURAME6TOA B 000TBETOTBUK O N.2.5 (KAR ARS8 000NOYEK ¥ 0204~
00B) L0 HaMMOHOBaHND PpyHY&, PRONOGROEOHKOPO BNKG MOZOMBE (yHXaMOHEA.

B cnyvnae nanyqus BRWO NORONBH (ysAaMenHesa EECHNAALHMX 0A08B I'pYyE-
8 6r0 CONPOTUAASENRO XApaKTEPNAYOICA OANMN RPWBSAGHHHM BHAUGHNeM /7T,
ONPORGARSMNM B COOTBOTCTBUM O N.2.7. IlpH wroy » fopwyre (2.11) nox o
GHEXYOT HOHKMATS DASMED B A TIOPH3OHPAABNOTO COYOHNE (yHAeMerTa (B
yPOBHO P&GUETHOH NOBSPXHOCTW I'PYKTA) B NAOCKOCTH AGHCTBNAR oRA. EcAu
ROAYNERRO® N0 BYOH HOpMyAs 3uavenwe A, Oxamercx COXLMe FAYOWEM A

SANOKGHNA QYHAGMOHTA 0P PAONGTHON NOBOPXHOOTM I'PYHTA, T0 GABXYOT AP~
AB2b 4’"- é o

8,2, Beawunua xosgduunents noorens ( (B 7/M°) rpyHra » 00HO-
BaHUM QyHAaMeH?8 OnlpeNSARETOR 1O opuyxe

a) npx 4 < 10 ¥

(, = 10m, (8.I)
6) npg A >10x
q = /??0 A ) (3-2)

rxe /71 - KoddphunMon? HPOBOPUROHANDHOOTH, OpKHMMAOMMN OOTXE0HO
N.2,5 NO RANMOHOBABNN TPYHTA NOX NOROANON QyHRaMeNHTa,

P oxyvamx onwpanss DyEREMONTOP HB JKAADHN® NOPOZ RPREMMAOTIOA
Co = { , rhe C - AGPRAKTEDNCTRKE CRANBEOI'D T'PYETA, BONNUNEE X020~
poll OnpeReXASTCA COrz&CHO N,2.8.

8.3, PaoyeTHAan NDNHA &, GHyRAQMEETA ONPBASAROTCA NO JopMYAS
(2.14), B RoTOpOR chReAyeT MPHRUMATL BHAUGHNE KO3(dMIREHTA A, B 0002~
POTCTRMN ¢ TAON.7?, BOXHUMBY & pABHON DABMAPY B .4 RPOSKINN OASSEAN

Y-



¢ysaamenrTa (B yposse pacuerHot NMOBEDXHOCTR IPYHT&) Ha NAOCKOCTH,
ROPNSHARKYAAPHYD MACCHOCTR peficTeEA cua, % £ = I,

Komwryrp CevenNur mou
vacmu dywdaménra

O71000U ON Oxa36¢ b6
7T LORUIONITI OAGNOE

TQEACHUE Ka &PIN¢

. gl

Inquexuve
xoseduyvmma A,

8.4 Onpenenesne npoaonsHol cunu /4, B ceyenmm no nozomee Qys-
XaM8HT3 NMPOKIBORHTCA C YUOTOM CHA TDPEHMA rpyHra O QyHaaMeHT NpR OnNN-
parnu ero Ea HeCcKANbHWMR rpykr M 0e3 yvuera 3TMX CMA IIpH ONUpaHum JyH-
naMeKYa HA CKANLHYD SIOPOAY.

B.5. llpr pacyere QyHaameHTOB, KpoMe xaBAeHMU, BO3HHKE&WAMX [0 MNO-
RORBE QyHAGMEHTA, NPOBEDKE NOAREXAT TMOPRAOKTANBHHE RABAEHUH HA TPYHT
G, , BO3HRKAPAHE MO KOHTAKTY C nepesseR W JazHel TPAHAMM (yHAaMeRTa
JTr XaBRGKRA HA PRAyOMHax (or pacueTHON ROBepXHOCTR TpyrTa) z==‘k
R 2 =/ RONEUN YA0BNOTBOpATH Hepapencrry (2.17). lipn arox xo%m-
UWeHT 5, CReRYST ONPEReNATH RO gopuyne (2.20), TpuHRB 1 = 4, &
3HAYEHNA PACYETHUX XapaKkrepucInl: %, , C, ®m )  ~-cornacuo n.2.I3
KaR B cayuaax cBaifl, odunayerk MAKM CTONO0B, NOrpyX8eMhX BO BCO I'pYyHTH
083 NMOAMHBA WIK ¢ HOAMMBOM B NecuaMHe IpyH?H, €CNH NMPOHSBOAMNTCA XO~

GUBKE MAN BUOPMDOBHHNE nocne OTKNINUYCHNA noaMuBa,

B.6. flpm pacyere Hecywell cnocoCHOCTR cnaGoro NOACTHIANAGI'O CNHOR
rpysza {cu, n,L7.), 2 Tarme np¥M onpeneAtHmn OCANROK OCHOBAHMA OT HOp-
MOTHBHHX NOCTOAHHHX Harpysox (cum. n.1.8)ycnmosnu#t pyspamenT npEHEMas?-
CR OrpasnueMuuM KonTypow abcd corascuo pmc.l4; npm 8TOM opeaRes3ne-
WeHHOe 3HAYEHME Y., DACUETHHX YITOB BHYYDEHHETrO TPEHNR AXA NMpoRReB-

HMX (yH7AMEHTOM TPYHTOB onpepennerc fio gopuyne (I) npeaomexms 2,
XOTOpOM NOA /= CAGRYST NORWMATH FAYORHY 8anoxeHRA GyifaMexea B IpyN-

16. Boc ycnosroro ¢yunauertra ONPSRGANRGTCA C yUIeTOM BECa I'DYH?A B Npa-
nenax koMrypa abc o/ «
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9. POPMYNIH pacyerd MIGCUbHHX QYHAAMEHTOB M3 ONYC KHHX
KOJOKUEB UAM KECCOHOB

9,1, ['opHaoHTansHOE ZaBIOHUS (5’3 , ZefcTBynuee Ha rayOHie =
10 nepehHel WY 3ar:ell rpaHfy YyRRaMedHTd, HAHOONbuEBse Giﬂaa: B HauM-
mesbuee (.., HNaBREHHR B OCHOBaHuH QyHZamerra (puc.I5), a Takze
paruGapunti moumenT A7, B nonepeyHoM CEUSHHK PyHZaMeHTa HA I'IyCuUHe

Z OonpexennwIcs No (POopuyyiaM, NOAyUSHHHM B NP RAAOHOXBHUM O OCKO-
BeyHo Coxbuoii XeCTKOCTH (QpYHAAMERTa:

6{'=mz(£ﬁ—z)w ; (9.1)

M Gl
dma:}_ /5 = 2" “

Pea ¥

3 (9.2)

/7

&, ma"
”@.-“””‘?*f/ff"w"“gr?”‘(“'%"q/, (9.3)

rae 2, - 3HaWenne ZF ;AR TOYKM (OCH) NOBOPOTA QyHXaMeH?8 §
¢&> - yron (B pazuaHax) nopopora JyHaaMexn?Ta
A « d - nNOLAZb NMOAOUBH QYHZGMOHTA M €6 DasMep B MAOCCKOCTH ROk-
CTBHA OMWA;
Ay - MPOZONBHAR CHAG B OBNGHHH 110 NOAOWBE PYHAAMOHTA;
M, 7 /4- HBI'HOapIKME MOMEHT ¥ NONOPONHAR CKIB B cAYBHHMM fyHAAMBHTA
H8 ypoBHe pacueri ¥ [IOBEPXHOCTM TpPyETa.

BanUYKHK Z ® <O OUPGENANTCA BHPAKCHUAMM

8 mA (44 + 34 k) #1200
- 7° : (9.4)
% 26 mhi(3m+2uh) '

12(3%+2///1)
) = 7"
5’;”? +36'C;.% ) (9.5)

r e J, - MOMEeHT HMHEDUHMH NOZOWBH (YHAAMEHTA OTHOCWTERBEQ LEHY~

panbHOR ocH, MNepNeHAMKYMAPHOHX HNOCKOCTH pedcTBUA Ha~
Irpyaxu,

/
9.2, 'opHBOKTANHHOE CMELeHMEe BEpXa ONOpH ONpeXeAReToR N0

Ny e
GOpMY s



Q' = co(2K+Ch)+G (9.6)

rx6 ¢ = paCCOTOSHME OT DacYeTHOH NOBOPXHOCTE PPYHTA A0 BEPXA OMNO=-
pug
cg - I'ODHSONTANBLHOS CMEIGHNO BepXa onopu Ba 0uer xepopuarmm

T8 ONOPH K Waore QyHRAAMEHTA, PAONOAORKOHRO! BHEE pac-
YeTHOH nNOBEPXHOCTH CpyHTA;

Af? & k; -~ KOOpPNuIMOHTH, YYHNTHBBOUHMO BIMRHNE KOHO6YHOH XOCTKOCTHE

PYHRGMERTA W NDpEHNMAGMNE [0 Ta0N.8 B BABMOMMOCTH 0T OT-
HOOMTENBHO! BHCOTH A = # NpUIOROREA paBHOASMC?T-
Bywuelt yownul 4 w 4 ' (ox momoweu Jynsauenra) m 0%
NPHBEAORHON I'JyONEN A B8 OX8ENWA B I'PYHTE NOZORBH (HyH-
aamesTaX’/,

fiprBeAenHan rayCupa 4 onpefenserca mo gopuynam (2.18) =
(2.19), npn sToM B Jopuyne (2.19) moa £ cnexyer NOHMMATH Xecr-
KOGTH NOMNEpeyRoro CeYeHMA MBOOMBROTO ¢ysaanesta (B ypoBEe pacuerrOll
NOBEPXHOOTR PTLYHTS&).

Tadnuna 8

Koagpn- 2
A fneit

0 2 | 4 1 e

1,6 K, 1,0 | 1,0 1,0 1,0 1,0

K, I.? I,I _ _I,I I..I ) I,I

I’B xj I!O IlI I|I I‘I I'I

Ay I,I 1,2 I,2 I,2 I,3

2,0 Ky Iyl I,I 1,1 1,1 I,2

K, 1,2 | I,3 1,4 I,4 I,u

2,2 PJ 1,1 I,2 I.éﬂﬂ- I,2 I,2

Ky I,2 I,5 1,6 I,6 1,7

>4 K, 1,0 ] 1,2 | 1,3 | I,3 1,3
' X 1,3 | 1,8 1,9 1,9 | 2,0

55 %, 2 13 T 18 | 1. 1,i

' A 1,4 1,9 2,1 2,2 2,3

= 2,5 OrpaHuunpaeT OONECTh NpPUMOHEHHA PE-

x) lipuBeneunas TAyOREA A
) Bgueuiaunﬂ . gpﬁyn m. 8.5; 9.1 - 9.2, l[puy A > 2,5 pacuer
MaccHBAMX QyHZSMerrOB MoXer OHTE BHINUNHEH KAK ONHOPAIHHX GyHnna -
MOHTOB #8 cBal wix OCONOUBK HA HAI'DYBRH, nedcrnynmng B NNOCKO-
ceN, nepnesAMKyapHol muocKoctk paxa (c¥. pasaer 3 "PexoueHpa-
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JprnoxeHye I
(g n, I1.I)

acueT OVHIAMOHTOBR ONOP NPOTHRB TI'AYOOKOTO ura

GOBMBCTHO £ TPYHTOM TO KPYLAORUNKHIDUUECKOR HO-
BEPXHOCTH

PAANY0 # NONOKEHUS OCHM BAuWGON6e OHAcHO# KpyTRouRAUHADHUSCKOH
NIOBepXHOCTH CKOJNBEGHKA NpM DACYETE ONDOAGAANT NOZRCOpOM, [I0BOPXHOCTH
SROABKEHHA, K&K NpeRMNO, He ROJAXHA nepecerarsh TelNo JyHAaMeHTa, Ba
BOKEDUGHHOM 0AYUaeR pacdeTa oBANHHX (QyHAZAMOETOB, B XOTOpH4L NOBEDX=-
HOCYTH CKONBESHRA oN6myar TaKEke OpHHuMAarTE nepecekawuged obau (npE Ha-
Xump cnon cnadoro rpyira - B 6ro upepenax),

Pacyer Op< B OKONBXOKKA 10 KPYTNOUMAMHAPEUSOKOX MOBOPXHOCTN
NPOWBBOAKTCA B CNEeAyVKOM MOpPAAKE.

JXf NPOUSBONBHO NPHEATOH UANHHAPUYECKOHR ROBODXHOCTH CHONSEOHHA
pazyca A oOnpenenR8TOR OTHOWGHHO MOMOHTA M CABETaplAX QHI OF=
HOOMTEABHO OO HWARHADKYOOKO{l NOBEDXHOO%TH (toqnn 0 na puo,1) K 1 =

XeXbHOMY MOMBHTY A7, OfROCHTONRHO TO4 Xe OGN, BT MOMOHTH BuKECHA-
DACA MO @opuy.nu"‘)

t'-"/f

z+7'z,+§z,. * Bz,

Mo = ‘_'_(/2; €05 o, {32_99 * ¢§ ;25 /24//7

r'Re Gﬂ - OBNa, PABHAA OyMM6 PACUOTHOTO Beca ( =~Of %acTH CHORA-
88n0eT0 MACCHBE, B4IIDUSAHOR MEXXY RBYMA BEDTHRSNBHHMH
[INOCKOC TAMM, M panaonaiornynmeﬂ pacnonoxeHHOK B €6 Hpo-
FoAaX BHGWHEW HAPDYSKH} fApE nanepxaousl CHONBAOHNAN,

nepecekandefl cpaM, B cnay O; He BRIPYAGTCA BEO ONOPH
N XABJIGHH® NPONSTHOrO OTPOOHNS §

’

¢, - IAG¥O OWMM (v; OTHOOMTONBEO TOVKE 0 (HONOEETENBEO

NP DACTONOROMRE QNI G ONpaBa O? BEPTNKANH, NPOXO-
Arkeft yepes touky O );

7;« '/Z ~ PacyeTHH® TOPRBOHTANBEHE CHAH, NOPOAABACMEC OIOX3ADWO -

My MaccHBY OT TODMOROHMA BPOMQAHOR HArpyS8KM B mpOROTS
M B& NACHMN 000TBOTOTBONHO}

X) {lpm onpezenexxm npezenpkoro MoMeésra 47,, conporuBnerwa oBak CKOXbe

EORED I'pPYyRTa NO upyrnouunaa HY8CKOlH NOBEpXHOCTE, negecenanﬂal

CBBH, HP YUYMTHBAGTCA, 47O CNeuUnBseT AONOAKRMTONMEHR Banac yc-
TONIHBOCTR ONOPH .

67



N
!
!

B

SUNUIRRYARRNE

‘

.' ‘ I
v = - "
- L] »
* o T
4

Pac. I



Ly U ¢, ~ Anedn cun 7 B 7. OTHOCUTONBRO TOoukn O
7} g ! 2

8 ~ ~ PREPOCTATHYECKOE RABAGHKE HA cnonadapmuit MaccuB, BHIBaH-
06 pPAE3HOCTHY YPOBHEH 1Opec8YeHUA KpuUBOH genpeccHu C
KUAKKIPUYSCKOK MOBEPXHOCTHD CKONBXOHMA

T, ~ MAeNo o 8 0THOCHTENABHO TOURM O

ol. =~ YUOJl MEeXZy BepTHUKanbp M PAAKYCOM, NDOBEACHHWM U3 TOYKH

{
0 X TOYKE mepecevenus CuNH (' © KPYTACUMAMHZPHUECKOH
{0BEPXHOCTDN,

¥. « C. - yron puyrpennero tpen#s (pacuersui)s cuennenue (pacuer-
HOE) I'PYHTA, HepecexasNoro MOBepPXHOCThD CKUJBXCHUA B

npeaenax ¢ -~ro ywacrxag ONpeAeAnwICH B COOTBETCTBMH C
ACUCTBYNANMK HODMAMM g

5’5 ~ cpennAn (YyCROBHAA) WHPKHA NOBOPXHOCTH CHONSAHHA T'DPYHETA
B NpeAenax ( =0 YUYROTKAS

L. ~ IAWHA NOBEPXHOCTA CHOXBABUA IDyHTA B npezenax ¢ =ro
yyacrua;

1 = YHCHO YYBCTKOB, HA KOTOpO6 Clon3amuuii MaccwB paszeneH
BEDIUKANBRHMK NAOCKOCTAMU (DEKOMSHAYSTCA NPREUMATH
/< ;B)n

lips onpeaenexun WMPUHH 4, NOBEPXHOOTH CKONBXECHMA M BECOB OT-
REABENX YHACTHOP CHON3ADAEro MAcCHBA nonepeymu#t paspes ¢ -ra ydacr-
X8 DPHHMMAOTCA B COOTBOYCTSMW C puG,2,a (B cayvyae ycros, NOZAGDXMBAD-
@ero HacHnp) mau 2,6 (B cAY4Ya® ONOpK, DPASTIONOXEHHOK HA KPYTOM CKNO-~
ue). Yepes & o B8 puc,2 0CO3RAUGHO NPUBOASHHOS (cpeaueBaBemennoe )

JNaYeHHS DACHETHOr0 YI'N8 TPEHHA RIA TDYHTOB BHASAGHHOr'O yYaCTKSE CRONA-
FapRelk YaCTN MacCHBA,

Pa3aOEBRY ONOABALMEIO MAcCHBA BODPTHHANBHHME NITOCROCTAMR clezyer
NpOH3BOAMTD TAK, JrOO0H NOBSPXHOCTH CKONABXCHEA B fNpepenax Kaxaof PG -
AEHHON YACTH MacoWBa NPOXOAWNA N0 OJHOMY CXOD I'pYyHTA.

3savesns A7, B M,, OnpenenAnICA AIA HECKONBKEX NLOM3BONBHO
3aAHHNX LRAUHADHUBCKHMX NOBBPXHOCTON CKONLXEHMR, DASAHYADUWKXCSH NMOAO=

BeunANY TOUKN 0 u 3nevcxwnMu pazEyca A HauGonshee 3 OTHOREODAN
79“ ¢ [TONRCUHTAHANX AN BCE6X 3THX NOBEPXHOCTEH CKONBECHHR, AONXHO
ne

yAOBAETBOPATH JCIAOBUR A/
— < P
Mo 207 & ’

rxe 77t = 0,7 - xoaguyuiinedr ycnopuih pacoTu,
69
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[lpunoxeuue 2
(R IIII.I-?, I!B'l 2"17)

[InoBepka Hecyuelh crnocOoxocTy (N0 DPRYKT QCTBEDKE K8R
CHOBROTO MaccuBHOro $yviraMeHTa

Jenopuuf MaccyBHHU yHzaMeHT npuuMMaeTcs B dopMe NPAMOYIOABEOTO
napannenenunefa, Ero pa3Mepu 5p¥ HUBKOM POCTBEpKS ONpOJensnIcs B CO-
OTBOTCTBHK ¢ pHc.] ¥ 2, a Npy BHCOKOK - pKc.3 ¥ 4, Konrypy abcd
YCAOBBEOI'O MAOCHBHOI'O yHZAMBHTE OnpezenapTcHd IO puc.l ¥ 3 B crydasx,
Korga KpaltHué cBaX (K& MIOCKO# paBCYETHON cXEeMe) HAaKIOHEeHH K BepTHKAlK
GOR yTAOM MOHBUUM WM 2= , ¥ NO puc. 2 ¥ 4 - B OCTANBHHX CAYUAAX}
BRech 529 - CPONHEB3BOWELHHOE 3HAYOEM® DACUOTHKX YI'JIOB BHYTPEHHODO
TPeRUA ZNA npONAGHHHX cBagMyu (0OOJNOUKAMHM MMM CTONGAMM) I'PYHTOB, Ofpe-
FenfAoM0e No (POpMyNe.:

z Y A

%’ -— P/; £ P (I)

rae Z;c_ ~ PACYSTHHU yron BHYTPOHHETO TPOHUR ¢ ~PO CAOR DPYHTA,
PaCSIONOXEEHOr0 B npefeniax TAYyOMHE /4 NOrpyxeREs cBait

B rpyE?: /c‘- ~ TOMUXEA BROIO CNOA.

Inf yonoOBHOrO MAOCHMBHOrO (YHAZAMOKTA AOXXHO BHIIOARATHCH YCNAOBRS
NPOYHOCTH I'pYHTOBOrO OCHOBA&HUA

dﬂ?dx < /? y (2)

1. Gma.x" BapOONbROO ZABNGHMO HA I'DYRT B CONGHME G¢ L0 NMOAOEBS
YONOBHOIO MacCUpHOro ¢yszamenra (pmc.l-4):

K = PACHOTHO® CONPOTHBAGHU® TPYyHTE B ypOBHE NOAOWBH yCAOB-
HOT'O MAcCCUBHOrO QyHza8MeHTA,

Jlapnenne @/m o ONPERGNASTCA MO dopuyne

==._££L_.,_Jifﬂg%372; *LE“?#’éf,)

IR 7
Yoy & (E 3y )
rxe N - CHNI8 XBBJSHWR N0 [IOZOEBE YCHOBHOI'O MACCHBHOPG JYHAGMEH-
J T4, ONpeAENfAEMax C Yy4YeTOM Beca TPYHTOBOrO Macc¥»a Qbcd
BNOCTE C BUKJINYCHHAHMM B HEM CBAAMH, & lpDR EHU3KOM POCT-—
Bepke H mantoM nocirexHero;
/], « M - TOpHIORTANBREH COCTABAANUNAH BHEMHei pacueTsEOf HArpy3EH
7 H 60 MOMERAT OTHOCRTEGNBHO I'TAaBROR NEHTpAXbLEOR OCHM I'OpR-
SOHTANIPHOI'0 CEYEHHA YCNOBHOI'O MACCHBHOTO (yKZAMEeRT8 B
YPOBHE DACULTHON TOBEPXHOCTH IpyHTR,

71
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.44 - I'TYOKWBA DPAcHoXOXeHWA NOAOEBH YCXOBHOTO MBCCHBHOI'O QyRB-

RAaMeHTa IO OTHOENGHHD X PaCYOTHOH MOBEPXHOCTH I'pYHTA
(pycI~4);

Q@ o 6 - pasMepn YCROBHOrO MACCNBEOTO (yHAaM6HTa B BANpaBIOHEN,
7 napanneabHoM NAOCKOCTH ASHCTBHA HAIDYSKK, N JIGDNOHIAMKY -
NAPHOM o} 3
HT - ROIPPARMOHT DPONOPRMOHANBKOCTH, ONpeaeaspaANi pocT C
rnyOonsolt ko3dpdmuumenra NOoCTOAR rpyHra, pacfOnOXeHHOTO
BHIN® NOAOMBH (QYHARaMeHTa;

C; « KO3(QPHIUORT NOCTEOAN TPYHTS B OCHOBAHME YCJNOBHOro Qymza-
NeHTa,

BefRYMHE /7 N C; CAOXYET NPHHHMATL COTNACHO YXAIBHNAM
nn, 8,1 ® 8,2 XxaK I1d MACCHBHOro ¢yxjzaMeHra rayCoKoro 3anOxXeHMA, NMB-
pUero pasaMeps, pPABHNG pasuepaM YCAOBHOro pyHaaMeHTa.
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[lpurozerge 3
(¥ nn.3,10, 4.I3 ® 5.I0)

OnpeyeneBue YCRIWH B PAMANLHNX COYEHHAX MOJHX
o 00NOUeK

HeruGapuue MOMEHTH B NPOROALHHE CUIH, ASHUCTBYDIRHE B paZHaNBHHX
OGYGHHAX Monao#t oCONQAUKE (T 9. B CEUEHUAX €8 NNOCKOCTAME, NPOXORANMME
q6pe3 och O0ONOYKM) Ha I'XyOMHE Z OT pacyeTHoi# NOBEpXBOCTH IpPyHETR
QpE BHOOKOM pPOCTBEDKE RAN OT HOAOWBH HRUTH NPX HM3KOM DOCTBOpKE, ORpe-

ReXANTCA 00 QopMyJram: ”Z B K;’// / ;z ﬁ"” /

A; -/%‘(:/ zg ’

e z%; : /ﬁ; " fg ~ R8ru0apiye MOMEHETH B DAJEANLHMX COYSHEAX I,
2, 3 (cM.puc,I) oGon0UKH, OTHECOHBHE K yua~
OTKY PaANalbHOT'O COUOREA ¢ BHcoTOH, pasmof
OVBRLE; NONOXKTENbHHE BHRUSEMA MOMOHTOB

COOTBEPCTBYNT PACTAXGHHD BHYTDEHEMX BOJIO-
ROB OCONOUKN

J
,h’c/x:éhewma? -
/74 THOCrTIO I8RO LPabnodedcmByouse
COoAPPVK OACHNUR GOOATYR S
HQ 20y HITT
Puc, 1

A; , AN v /!/3 - NPOAONBHHEG ONXH B DAAMANBHHX COYOHERX I,
2 B 3 OCONOYKE, OTBOCORHNE K YYACTKY DAAN=
aNBHOTO COYGHNA C BHCOTOH, PaBROR ©ZRHRLE

U



NIONOXKTENbHNO 3IHAYOHHA NPOROABHHX CHAN
COOTBETCTBYOT CXATHD PAAMANBHHX CEUOHHH

/—} » /2 7 1y 4, & v 4~ Oeapaauephye KOahnumenTs, OnperonAcuse no
IrpafHKy puc.2 B 3aBHCHMOCTM 0T (03p&sMep-
HOrO napauerpa

J
td /4 Y,
¥ =’35iz'4;ni§, R, ’

A, - KO3PPUMEHT, YUMTHBADUM} NPOCTPaHCTBEHENM XapaKTep pa-
COTH OCOJNIOUKM, npyHunacuuil paBHuM 0,75 AN y4YACTKOL
PAIMANIBHNX COUEHMH, DACIIONOKGHHHX BHNO YPOBHA, B KOTO-
poOM NaBlEHHE 6; paBHO Hyn®o, B paBHuM 1,0 p1R oc-
TAMBHHX YHacTKOB, [IpH HanWUiMy B HAUEHe} 4acTH OCONOYKH
CIJICWHOro GeTOHHOr'O 3AaNONHEHHA 3IHAYGHAC XOIPpHIUMOHTA

A NpHHMMANT paBHuM ,75 AnA BCOX YUACTKOB papHanb-

HHX C8YeHMU{ O0OCONOUKH;

i =6 6 - FOPHIOHTANBHOE ZaBNeHHe O0CGONOYKH HA T'PYHT, OTHECEHHOO
£ R OAMEUIE €€ JUINHH;

A - CPOmHMHA DaiMyC NONepPevyHOro ce4YeHUA OGONOUKH;
£ - MOXYMb YNPYTrOCTHM Marepyand OCONOYKHS
d u J ~ HApDYXHHA AMAMETD OOONOYKM H TONUNHA €6 CTOHKH;

/0~ KOIZYMUMEHT MPONOpUMOHANBHOCTH, XapaKTeprsynuuk BOapa-
cTaHue KOJPPUUMEHTA nocTesn rpyHra no G6oKOBOM noBepx-
HOCTM OOCOJNOUKA C YBENWuciiMeM IIyOund /cM.dopuyny (2.6)/;
ONpeneNAGTCA B COOTBECTCTBUKM C MN.2.,5 K 2.7;

(O, =~ FOpM3OHTaNbBHOE xapnerne 0O0OJOYRY HA I'pDYHT,; ONpORGAAET-
CA B COOTBETCTHBHK C nn, 3.6-3,.8;

é;, - pacyeTHaA WHPMHA OCONOYKM; BWYMCHNAETCA B COOTBOTCTBMA
C n|2|9i

2. llpyn BHOOpE YUaCTKOB papnanbHHX ceveHmd, HA KOTODHX NpOxaBso-
AHTCA NpPOBEPKA NPOUYHOCTH K TpeuUHOC TOMKOCTH 000NOYEK, CAEZYOT YUATH-
BaTh, YTO M3THO3puMe MoMeHTH A, /”é 3 /lfé BO3pacTaANT C
yBennyenneM ¢ (1, crepoBarTeysbHo, C yBOoIMNUCHUHOM 6"5 ) B yOuBa-~

OT C yBENMucHueM X
?5






[lpunoxenne 4

lipuKep pacuyeTa HH3KOI'O CBalHOrO DOCTBEDKA

CrenyeT NpoBepUTHh HUCYNMY® CNOCOOGHOCCTH NO CFPYRTY Hamoolnaee aarpy-
ZeHHOR CBAW HU3KOIr'O pocTHepra MocTOBOH onopu, M30GpaxeRAOro Ha pE-
CYHK@, ¥ I'OPH3OHTan ~0e CMBEAHMEB BepXxa OnopH, a TAKXS ONPEAGNHTH He-
OGXOn#MHE IIA NPOBEPKA NPOYHOCTH CBUN pacueTHHE BHYTPEMHHO YCHANA,
ROACTBYDEMHE B MX [HONEPEYHHX COYEHHAY,

PacdeT cneiyer MNpPOM3BCCTH HPH cAenypOuyuX AAHHMNX S

I, PacyerHHe BHemHMe HArpyaku, IllpHBe AeHHHG B TOYyxRe (), pacnoloxeH-
HOW B ypOBHE NOAOWYBH IUJL'TH POCTBEPKA HE8 NEPOCOYGHMH ABYX BODPTRKANBLHHX
NIOCKOCTER 6ro CHMMMBTpHM, COCTOAT u3 Bepruxanvioit cuam L= 1100r,ro-

pH3OHTANbHOK CHAN /#/,.= 75 T W Mouwenra A/ = 900 TM. HopmaTHBHHG
IHAYEHMA CHTH // W MOMeNTa M, cocraBasnr 80% OF pacHeTHHX,

2. llnnTa pocThepKka Ha 2,2 M 3arayOnesa B MATKOMJNACTHYHHA cyram-
HOK, Chay xenec3ocoeronnue, ceuenwem 35x35 cu; uapra Getona cpaft -
300; OHM NOTPYXCHH YEpe3a TONUWY MATKOMIACTHMYHOI'O CYTNEHKA HA TIYyGRHY
/t = 12  (cunmTam OT ypOBHA NOJAOCHBH FJIHTH POCTBEpKA) M ON6pPTH HA
rpasenuc T IpyHT; MX pacueTHaf HECymafA cnocoCHOCTH, ONperneNeHHas no

necTByomAM HOpMaM, coctapnner 115 .

3. Bepx onopu pacnonoxed 0F YpoOBHAi NONOWBH ANMTH pOCTBEpKaA HA
paccroAanun 12,0 u, Ha omopy ONMpPaOTCA NPONETHHE CTPOECHHA NpOJETOM
¢ = 33,0 M, HappynzamenTHAR YacTh ONOpH MAacCMBHAR W €e xepopManEa-

MM MOXHO fHEHeOpeus,

PacveT pOCTBEPpPpKSES

B coorBercTRv¥ ¢ nn, 1,25 ® 3,21 CH 365-67 pacuerHuit MOXyNb yn-
pyrOCTH 0€TOHA NMpHHWMAEM DABHLM

£ = 0,803,15010% = 2,52.108 1/u°,
OnperenfeM XECTKOCTM COUEHHH CBaM NpM CEATHH R HM3rkoe:
E£F = 2,52.108.0,35¢ = 3,09.10° 2}

£7 = 2,52.10% 9;.3_5.‘.'. - 3.15.10° mul.

[lpesaB (coraacuo n.2.9) &, = 1, no gopuyne (2.15) cnpexensnes
pacyeTHYn HMPHHY CBAN

6, = 1(1,5:0,3540,5) = 1,03 .
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B cooTBeTcTBYMA ¢ Tadia.l WA MATRONNSCTHYHOTO CYTANNRE MONOM
NPpHEATH 3HAYOHMA KOBGPMIMEHTOB NPONOPHHOHANHHOCTH (CM, N.2.4) paB-

HHMH
7t = 400 ‘r/n“ " m o= 300 T/u'*

Hs radn,2 HAXOZMM, 4TO SHAYEHHN BEJIHUMHH

5 5
IO mg - 0 '400' 03 - 13100 ""'5
E£J 3,15-155

CO0TBOTCTBYET 8HAYGHHO ROIPIUOMEHTE Aedopir.ammm

OCC = 0‘666 ll-I .
llo dopuyne (2.18) onperenfieM NMpHBEAGHHYD PAYOREY SaJl0X6HES CBAN

B rpyare
/i = 0,666412 = 8,0 .

Taxk gax peficrsypmme HA POCTBODK BHONHNEG HAINDYSRH POCNONOXGEN

B TUIOCKOCTE OI'0 CEMMOTpEME, pac¥eT polrhepKa RpOMSBOHMM 0O NIOCKOH
pacuerHoit cxewe (cu, n.2,20), T.6., B COOTBETCTBAN C pasjpoxoM & “Pe-

XOMeHRauni",
[fo dopuyne (4.2) BHUMCHAAOM PACUBTHYO ANMHY
a sareMm §10 Gopuyne (4.1) xapaxTepHC TRKY f; CBAK:

-3 5
- 770 ~o3 oJO° _

2
. 3,09.10° _ :
R = 2 = 110 2/

Iina onpeneneHRA XxapaxTeprCTHK /3 .y | /2 ¢cBax ngg:qu..
rusaed / no gopmynam (3.2) ® (3.#_)7 eAnENiHNe nepeMerenms O cf,:
| dj cpa (co ¢BOGOAHHM BEPXHEM KOHIOM) B YpOBHE OORONBH IJNTH

3
poc:mepxax). Mpuesp € = 0 & A, = 0 x mcnonsaya racdiNusye SRAYEHNA

A A o Co .
OTHOHE KRR =27, L0922 z—f cM.Tadn.4), noxydae:
Cg.f | cof o4 ( )'l n

~3
(f= Gr= o 2,44 = 2,62+10 u/r}
7~ M 0,66693,16010° ’
J’ = J’ = '——J——'} ¢« 1,75 = 0,835-10"3 I1/™a;
4 MM 0,666+3,15+10
onl=-

x) [p® NPROAAEAHHX PACUYSTAX XAPAKTODPNC TRKA L B L
peAeNADTCR A0 pgyn (4.5) Oes npennapnfégsﬂorojonpenaf%nnﬂ
nepeuMeeHA J?O N (g
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1

-3
f: J) = e« 1.62 = 1. 1610 I/T.
3 M 0,666°3,15.10°0 '

Ws gopuyn {4.4) crexyer:
P 0,835.107> 0,835°10
Z

S e ST g T e S
2.62:1077+0,835.10™°~(1,I6+107°)¢  0,840-I0

= 0,995+10% 1/u;

-3
1,16:107° _ 3

O = 222322 o = 1,38.10° ;

'3 0,840410 '

-3
2,6210 _ 3
L.~ 0,840+10 '

4
o opuyxam (4.I5) HBXOZMM BENTMUMHH, BXOAAMNME B BHpAxeRUA Kodd-

$BOIHCHTOB KBHOHUUOCKHX YPABHEHMH ,
¢ 2
> 5/4= D, 70 '!.—Oégll = 4'13-103 T/M;

2515:': 5,7 5—00—;3-8 = 3,03.10° o3

26’:{;= 5,7 EIQE%-ﬁ = 3,33.10° 1.

¥a aypaxenmit (4.16) caexyer:

2, = 2000,995.10° + 4,13°I0° = 2,40-10" z/u;

2o s ~20.1,38.10° + 3,03+I0° s ~2,46+10% x;

Z = 2041,6410% = 3,28010° 2/u;

a 2.5.1,64+10% (0,525% + 1,575%) 4 20¢3,12¢10° + 3,33.10°=
= 5,17.10°,

llo popuyne (4.12) onpenennes BeANUMEY 4, , BXOAAKYD B BHpaEe-
ang (4.I1) ZAR onpexeneRHR POPHBOHTANBHOIO Q ¥ BEPTHKARBHOTO
OMOROBEA T0YXM O nOXOWBN IAHTH POCTBEpKA, & TAKKE yrne 4 nomopo-
28 OARTH OTROOKTENBHO BTOR TOUKH

4, = _'—55—1'5———3:1 = —L'g.m
2,40+10%+5,17.10° - (2,46107) I,I8.1
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Ha gopumyn (4.11) cnexyer, uYTO HNp¥ ASRCTBHM HA DOCTBOPK paocveT-
HHX HAI'DY3OK nepeMeéuedus aq , ¢ H S padpfui

@ = (5,27.10°+75 + 2,46°10%+900) I_IEITOTG = 5,16+107° u;
¢ ®

0 -3
C o = 3,36:]0 7 u
328000 ’

B = (2,40:10%+900 + 2,46+10%75) f—I'aJFJm . 1,810
’ ®

lo jopuynam (4.19) onpoxeRReM NPOROXSHYN OHAY A ze, OONGPOU-
Hyp oRAy 4 & uArmOaoquit moMenr 7 , NeOpasavEUECA OF NAHTM DPOCT-
BOpKA HA INONOBY KaxXAOW M8 Hanbozeeé HAPPYROHHNX CBaH

Nomost 10649104 (3,36-1073 + 1,575°1,98°1073) = 107
K = 0,995010%45, 16010 = I,38010%¢1,98+10™ = 2,41 2
M ® 3,12.103:1,98010™> = I,38410°+5,I16+10™ a 0,9 tu

Hecy®as ClocOOHOOTH HAKOONO® Harpyxexyoit osau odecneyera, feik-
geBuTONsHO, A, .. % 1072 <R = 115 %,

Kononbays gopuyny (3.6) R yuususes npu nomomym rosdduumenta, pam-
goro 0,8, COOTHOWGHHO MOXZY HODMATMBUMMK W PAONOTHHMA SHAYOHUAMU
POPHBONTANBHON OMAY /. u MoMenta A7 , BAXOZEM I'OPRSORTAABHOS

B &
CMQuOLKe BOPXA ONOpH 0P HOPMATMBHHX HAIDY3OK

@' 0,8(5,16¢107> ¢+ 1,98¢1072¢12,0 + 0) = 23¢10° = 2,3 ou

{lpOBEDPKA IOPMBONTARBHOTO OMOWOHEA BODPXA ONOPH, NPOXYOMOTPOHR
B.55 CH 200~62 yzomaermoprerosn, JeHorsurensuo, @' = 2,3 ou < 0,5/C =
= 0’54 33 n 2;87 0“.
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[Ipunoxeuus 5

fipHuep pacuyera BHCOROI'C POCTBEpKa M3 000N0YBK

ARA onopH, cxeMa KOTOpoll K3DOpakeMa Ha pHCYHKe, TpeCGyercs npo-
BEpHTH Hecyuyo citocoOBHOCT: (Mo IpyH?TY) 3anonHeHHuX C6TOHOM OGONOYex
Ba NPOAOABHHE YCHARA M HANEAHOCTH MX BBASGAKM B I'DyHTE, a TaKkxe ON-
pezen®Th BeAMUNHY HapGOABMEro N3rnbammero MoMmeHTa, HEOOXOAWNMOIO
ANA pacueta npoysocT® (no marepmany) Takmx 000N0YEK, M TOPHIOHTANBHOE
cMemeHnre Bepxa OnopH,

PacuerHne BHemnMe HAPpya3RNM, NpXBejAeHHHMe Xk Toyke O , pacnono-
X6HHO# B ypOBRHE HM3a RANTH POCTBCPKE& HE8 NOPOCOYORAMM IBYX nNOCKOCTOH
CHMMOTDHM ONODH, COCTORT W3 BOpTrHaibRol cmmy A2 = 5000 7, ropuaoH-
TansHOR CuAH /= 500 * m momerra A/ = 3000 tM. Cuna 4, n mo-
meHr /7 BH3PaHW BpeMEOHHEMN HarpyaRaMH, H WX HODMATUBRHE 3HAYECHNA

NPAKTMYECKH COBNANBNT C pACUETHHME, »

KeneaoCeronuye 0GONOUKM nuepT BapyXault xmamcrp @ = 1,6 M %
ronumsy cresmm J = 12 cM. Mapra Oerosa oGonovex - 400, a sanonne-
Bua - 200,

OGonouxm npopeaant TOXNY TYIONAACTHMYHOK cynecu C yraosM BHyTpeR-
HEI'0 TPeHHA 5{; = 28° n cuennenmen c, = 0,7 :r/uz' B Onmpamrcn Ha
NXOTHHE MORxo3epuMctH¥ necox, PacyerHNS CONPOTHBIOHMA OCHOBAHER 38-
nonuosuux CeroHoM OCONOYOK W CHA TPEHNA rpyHra 00 XX GOKOBYD nOBep-
XNOCTH, OnpeieneLKHe C YYBTOM XOIpiuumerra ycnoBmd pador ', = 0,9
(cu.raln,I npnnoxeﬂuﬂ 21 ® CH 200-62), COOTBETC TBGHNO PAaBHN

R = ZBO'I‘/I M =3'r/u.
Pacuyuer pocrBepkKa

B oprofi BEpTEKAABHOR NIOCKOCTR Y PACCMATPWBAEMOI'O PyHKAAMEHTA
pACnoONOREeNH OcH He COojee ABYX 000 ouek, Hamuenpmee paccrosiiue (B
CBEeTy HA& ypOBHE NOBEPXHOCTH TDYHTA) MEXAY O0CONOUKAMI, PACIIONOKEHKH-
MM B OxHOH BepTRERanbHoOli NIAOCKOCTH, HapanneilbHol NAOCKOCTH AefCTBRA
HArpY3oOK, COCTapiafer!

o A6 _1.6= 7,3 .
,Qaa 2,5 + 2 - . .

Apmumuan A, = 0,6 (cM.n.2.9) no Gopuyne (2.16) onpenensnen Ko-
3pONUMEenT A° , BXOAAum#t B (OPMYNY NIA ONpPeneneHMA DACUETHOHX WKPMHN

6, 0GOXOUKR
0 6 (_'.'.Q.I_G.J_'_?.L- - I 16.
2(1,641)
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Tax xax nonyueusoe no gopuyre (2.16) suayense « > 1,0, npm-
HRueeM A = 1.0,

Npunse &= 0,9, no fopuyne 12.14) noxyuaeu
6, = 0,9 (I,6 + 1)+1,0= 2,38 u,

B coorvercrsun ¢ nn.I.25 m 3,21 CH 365467 pacueTHne MOQyAM yiI-
PYrocTH GeToHA NPUHRMAGM DABHHMN!

a) Zns oGonouer; 0,8+3,5.10° = 2,8+108 2/ué;

6) m18 sanonuenma: 0,8¢2,65-10° = 2,12-10° 7/u°,
OnpeZienneM XECTKOCTH MONEPEYHOro COUEHUA 3aNONHEHHOM OeTOHOM
000N0YK# / Ha uarnG R cmarme:

£J = 2,8-106 é;iﬂ(lisa - 1,36%) + 2.12-10° }.12;1,364 _

= 0,787+10% Tu°

2
£F= 2,8410° -3-:1-‘t (1,62-1,36%)+2,12-10° —53&4*—1—&26—-4.63-10"1.

B coorseTcTBEN ¢ N.2,5 ana o00Ja04YEK, NOrpyXeHHHX B Tyronna-

CTAYHYD CYnech cpeAHel NAOTHOCTH, NPHUHHMMaeM /7 = 400 r/u“.

Wa ratn.2 HAXOANM, HTO 3HAUGHHD BEJINYMHM

3
1’0 /7?6:5 - 105-400v 34 o= 119 0 u-—S
£ 0,787-10t '

COOZBETCTBYOT KO3¢Phuuent refopuaumu o = 0,260 w1,

flo ¢opuyne (2.18) onpepenneu npuBeReHKyn rNyOCHHY JZ' 33TOXECHAA
COONOYKE B I'pyHTe

A = 0,260.20 = 5,2.
IR MNOTHOTO MEAKOro HeoKa, PACNOHOREHHOTO NOZA NMOACHBIMH oqgno-
yen, npuBuuaem {COrnacHo n.2.5 K ra0a,.I) /7 = 1,3+600 = 780 1/u" u
no gopuynau (2.9) u (2.7) suuucnneu 3Havenus xapaxrepuctuxun C ¥
xoappuumenra nocrearn (1

C = 78020 = 15600 v/u°;

C = ?A-U. . 15600 = 48800 t/um>
[ ' 6

TaR KaKk ZeACTBYOEHE HA POCTBEDPK BHECWHAE HAI'QY3KR DICNONORERN B
a20CKOCTE €ro cHMMeTpMy, pacyeT POCTBEpPKA NpPOXIBOAMM NO INOCKOA pac—
geraoit oxeme (cu. n.2.20), 7.6, B COOTBEPCTBMA C pa3fenoMd 4 "Pexo-

. ]

x) Jlanee peyb RAOT TONBRO O IANONHCHHWX OETOHOM 00ONOYKAX, OAHAKO
cnoB& "sanoaneHHNe OeYOHOM" BO M308XaHme NOBTUPEHWH ONYCKAWTCH,
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MBHRAUMA® .

OnpezenseM nnoXazb #, OCHOBAHMA OGONOYKN M 3areM no gopuyne
(4.2) pacuernyo MnBy ¢, OXATHR OGONOUKKS

o 3.1&'1.62 = 2'01 HZ'

O ’

48800.2,01 = 83,0 u.

llo dopuyne (4.]) HOXOAUM BOAMUMHY XADAKTOPHCTHKM 49 0GOXONRH

/O = M-G- = 0,553'105 /M,
(4 83,0

Boxyusyu XapaKTepHoTUK /g s £ X jg O0GONOUKE ONPORGAAOM
00 NpROAMESHHHM GopuyzaM (4,5)3 AXR BTOro npexmapurTexbac no fopuyns
(4.6) suumonsien znmny <€, Marmoa OGOAOYRM?

(=16+3-t3=2--2&6u;
& 0,260

6
L = 12:0JBDI0. « 0,635.10° 2/u ;
2 24,6

6
= §:0,787.10_ , g ?BScIG4 I
24,6

6
- ﬂ:QaZz%’L;E. = 1,280+10° ou.

B radx,] Axs Bcex paxoB 000XOYex JyHZaMeHTA AAHM SHAYOHNH XOOp~
ANBATH 1 NODOCeveHEA NX Ocolf ¢ noxomBoi naMTN poorBepka H yraa ¢
MeXAY OCRME O0ONOuSX W BeprExanby (oM. M.4,3), B AaHROM GNy<ae mMe-
PICR B BRXY PAME, COCTORUN® N8 OOGOXOYER, OGN ROTOPHX NPOORTHDYDICA
Ba NIOCKOCTH Nelcrsms parpysxm B oxpy amamp (cM.pmcysox). B radx.l
TAKX0 pNBORCHN XAHHHO IO KOANYECTBY OCONOYOK P XAXAOM TAKOM DAAY N
BHAYOHKR Scv ¥ B COS ¥

lo popuyxe (4.14) HEXOZMM BHAUGHNR £ v & 8areM mo ¢opuyzas
(4.I3) - KO3PPUUKMOHTH KAHOHHYECKNMX YpABHERNH, BXOAANME B BHPAXGHEA
(4,II) a (4,I2) ropusonranssoro @ o BepruraxsEoro ¢ ouexenni

foYRM (O mANTH DOCTBOPKA, & TAKES yrXa _/3 HOBOPOTE NANTH OTHOCE=-
YONbHO 2T0H TOUMN:

L = 0,558+10° - 0,635¢I0° = 0,552.10° 2/u ;
2o ® 60,552:10°+0,196°+ 1240,635°10° + 0 = 20,32:10% 2/
85

<h WO




a8

Tacxmma I

0,980
0,980

0,980
0,980



e ™ 0,552-10°(2+3,75+0,196+0,980 + 4eI,25+0,196+0,980) -
- 0,78310" (640,980 + 6) + 0 = 0,395.10° 1 ;
0,552+10° (640,980% + 6) + 1240,635.10° = 6,58°10° =/ ¢

CC
Ly s m 0,552¢10° (2¢3,75%¢0,980% ¢ 4+1,25+0,9802 ¢ 4¢3,752) +
+ 0,635010° (63,752 4 4o1,252) 4 240,783-10% (2¢3,75+0,196
+ 81,25:0,196) + I241,28¢10% + 0 = 65,6+10° 7u.

Ha dopuyz (4.12) m (4.I1) crexyer:
A = I r
x ]
2 " 20,32410°+65,6.10° - (0,395.10°)° 13,16.1010

@ = (65,6+I10°+500. = 0,395+I07+3000) =
IS'IG'IO

= 2'1}0110-2 M= 2,40 CM;

5000 ~2
C = = 0,760¢10°° u ¢
6,58+10 ' ’

= (20,3210° 43000 = 0,395+I0° 500 I -
f = (20, ' ) 13,16-1010

= 3.12.107% pax.

Copu3oHTANBKOE CMEUEHUS BepXa ONOpH onpezenses no fopumyns
(3.6}, npexeoperas negopMaumeit rena on0pu,3genCTannanuﬂﬂ MaccHp-

HYD KOHCTpYKUHMD (CM,PDHCYROK), T.6., NPHHAB
@’'= 2,40:107% 4 3,12.107%.I5 = 2,87.10™% x = 2,9 cx
lpomonsHyn cuny A , nonepeunym cury #4# # H3rnoapmmit MOMEHT

A7 , neWcTBynUMMe cO CTOPOHH MAMTH DOCTBEPKA HA ronOBY Raxaoft H8 000-
noyek, onperenneM no gopumynam (4.,I8). Bce BHUNCHABHAA CBOXMM B 1a0N,.2;

IpX 9TOM NPHHAMAEM :

e 2 0:

_../g;ﬁ = 0,783+10%3 12.107% = 2,44 T;

LI 1,280+10°+3,12.107* = 40,0 Tu.
PeaynsTaty pacuyera KOHTPOAMpYEM, NPOBEPAR BHNONHEHHE YCONOBHH
P3aBHOBECHA TNIHTH DOC TBEPKA:

A2 =Z//V('05y’-//,s'c'/z y’)g;
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TaGarga 2
OnpezieneRRe MNPOAOAMEHX CHA A , NONEPEYHHX CMA # H E3IMCADANX MOMERTOB /47
B BEDXENX CeUeHEHX 0C00NOuex

. aggﬁe ' X, M| Sty | oSy :;;;:—;’—_: xS, M CrTp, Ik’+x£}f¥5f, (5)*(8),m
2 1 3 1 & 1 5 1 & 1 7 1 8 | 3

1 |-3,75 | <0,196 | 0,980 | «4,70.107° | -1,170°10™> | 6,43-10™> | 6,30.10~> | I,60-10™>
2 [-1.25 0,196 | 0,980 | «4,70.10™° | -0,390-107> | 7,21.10™> | 7,07.10> | 2,37.107
s |5 | o I 0 | <1,I70°10™ | 6,43°10™ | 6,43-I07> | 6,43+1073
6 | o 0 I 0 0 7,60°107> | 7,6041073 | 7,60-10~>
5 375 | 0 I 0 1,170-10™> : 8,77-10~> | 8,77-10~> | 8,77-10™>
6 | 1,25 | 0,Iv6 | 0,980 . 4,70.10~° 0,390-I0™> | 7.99°10™> | 7,83.10™> | 12,53+10™
? 3,75 | 0,196 | 0,980 | 4700103 I,170-107> | 8,77.10™ | 8,60-107> | I3,30°10™

—
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X Ces o, mo ((CrTp s g, | (11)-(12), m |plt)()] \Lpe)~(12)/\#-(7%) PSP S+15)
iy ] e 77 J e Ay 77 7 4 Tny g

1o orx 1l 12 413 1 14 | 15 ! 16 | 17

23,5010~ | -I,26.10™° | 24,8107 15,75
23,5.107> | ~I,43.10™ | 24,910~ 15,80
24,0107 0 24,0107 15,25
24 ,0-107> : 0 24,6107 15,25
24,001073 | 0 24061072 15,25
23,5.10~> | I,57-10™> | 21,9.107 13,90

23 5.10~> | I,72-10™> | 21,8°I0"> |  I3,85




Hx = Z//V,S'Efzy” +//Co,.5'¢} ;

/!9 =Z//VC'05_9¢’ -Hswmyg)x+IM.

Onpezensex npaBHe 4aoTH PABEHOTHB:

S (Veasy - Hsing) = ZNeosy - SH SR ¢ =
= (B9 + 20132 + 20700 + 7%42)+0,980 + 2(359 + 424 + 490) =
- (=I3,3 ~ 2¢13,4 + 2°11,5 + 1I,4)+0,196 = 4987 r:

z(/vsc:/z 7 //ca,s‘jp) = ININY+ SHCOSP =
= (=89 = 20132 ¢ 2700 ¢ 7%42)+0,196 + (I3,3 + 2.I3,4 + 2.I1,5+

+ I1,4)+0,980 + 612,88 = S0 =3

;[(QVXM¢§5V-AﬂJEAE9ﬁ)Jt-f,21A(==
= ~(89+0,980 + I13,30,196).3,75 — 2(132+0,980 + 13,4 x 0,196)X

XI,25 =~ 2+359+3,75 + 24490+3,75 4 2(700+0,980 ~ 1I,50,196) x
x 1,25 + (742¢0,980 - II,4¢0,196)¢3,75 - I54 = 2(I55 + 3+I48 +
+ I32) « 131 = 2996 7.

PasexncTBa, BHpazapuue YCNOBHA DABHOBOCHA IUTHTH pPOCTBEPKA C TOY-
HOCTBND, OOecneuypaemoit aorapuduuyeckof nMEeUko#t (¢ nomouwb®d KOTOPOM
NPONSBOMNTCAH HacTOAMME pacuer) YAOBNOTBODADTCA. JelcTBRYCAMHO,

P = 5000 v 4987 1
Hp = 5002 ¥350I 74

”{9 = 3000 M T 2996 7M.

B coorBercTBME ¢ N4 .11 nanwreumit pacdyer BuNONHAGM KAK A
PEDPTHKAABHHX OCONOUEK, MOTpYXEHHX B TPYHT HA TAyOmHy A M 3arpyxes-
AMX Ha paccroAmmnm ¢, 0T MOBEPXHOCTH I'pyHta cunamu A M /4 R xo-

wenron A .

Ina onpenencHyua AaBNcRAil B OCHOBAHWKY O0GOJIOYKH, HAXOJAMN €€ pac-
gerauft Bec ( (C yueToM I'MADOCTATAUYECKON'0 AABAGHMA) M pacyeTHynm
owny 7 TpeHHA PpPyHT& IO HApDYXHOM NOBEPXHOCTH OGONOYKM:

G = 2,0I36 (1,I-2,5 - 1,0) = 127 1;
7' L= 3114'I|6.20.3‘0 -~ 300 T'I‘

lfo dopuyne (3,I13) onpezeasieN NPOAONBHYD CWIy B OCHOBAHMM HAWOO-

ne6 HArpyXeHHO® OOCGONOUKM:
9



Aﬁ=/V+G-7'=742+127-300=569 T.

Tax Kak A = 5,2 > 4, 70 COPNACHEO N,3.6 MOXKO NPHHRTD MOMEBT, A6H-
cTBYDUAR B OCHOBaHMM OCONOYKH, PABHHM HYnD; Torza no gopumyre (3.12)

RAXOZHUM ¢

Grar® Gmin = -55-5-96-1- = 280 /.

Hecymas cnocoGROOTE OCONOYKM H& NpoZONEHO8 yCcuiIne 00ecnedyeHA.
Jeftic TBuTENABHO, é:;; & R = 280 'r/u .

Ha Tatdn.2 crenyer, YTO COOTHONEHHS MEXLY BONMUHHAMK # U A
VI BO6X OO00JOYOM OZMHMAKOBM, ITC O3HRYE6T, YP0 B HAMXYIUEM NONOKSHHH
10 JOROBEAM SBHSNKK B IpynTe ¥ pacoTh Ha HBIrAC ZONXHH OHTD OOONOYKRM
pAZI& B 2, B BepXHEM C6YeRMK KA&XJOW ¥8 KOTOPUX A6HCTBYWT Band_q_nmne
# u A . Tax Kag OCONOYKA ONEpPTH HE HEGORANBLHHHA I'pyHT B A = 5,2>
> 2,0, T0 onpeRensHue BONMNMHN BalOOnbuero E3rplbavuero MOMEHT4 B
IONepeyHOM 0OYOHUH 000NOYKM X NMPOBEDKY BMNORHGHMA HepaBercTBa (2,17)

NPORSBOANM B COOTROTCTBMM 0 Na 4,12,
puHuuas no radz.6 suadeswe A, = 0,75, no gopuyze (5.15) no-
AYYaeM

A = <155 + I3,4(16 + 222 ) = 98 1M <« |M| =155 mu .
H 0,260
Cxezoparelbio, HANCORBEMRA (N0 ACGCOANTHOMY BHAUOHAD) MOMSHT Xefi-
CTBY6T B BBDXHOM OSYOHAN 0GOJNOYKM ¥ paBen 155 i,

o dopuynay (3.10) maxoauu H3rrGanumit MOMEHT M NONGPBYHYD CNAY
D COYOHNN 00ONOUXNN R& YPOREE pacuetfHOR NOBOPXHOCTHM I'pyHTAS

/l; » =155 ¢+ 13,4¢J6,0 = 59,0 24

/4-134!.

o popuyas (8,27) ompeseaseu rIycmmy /4, , & sareM, HpRERD
& = 0,7 (oM, n.3,12), no Popuyze (3.18) - nmenn,' 6’,, / s BOSHN~
Rapase NO GOXOBOH NMOBOPXNOCTM CBAM E& FAyOMRe 2 = 3¢ 1 3

Ao' E% = 3,6 M;

d o 0 ¢ o . ’
n e 0,7= 2.2 /M
‘9{; 342,3449,62 ' 2

JONIOBRe HAROXHOOTH JAABJIRY CTO0AGOB B I'pyHTE O00BCNOMWBE&STCA, Jioli~

CTBRTONBHO, MOACTABAAR B HepaBeKcTBO (2.I7) sBaueHnus KOSPIHBUUOKTOB
= 4 =1, pacueTHde BHAYEHHMA YI1a BHYTPEHHETd TpEHEA rpynTa

9



ng= 0,928 = 259 u CHONNOBKA C'P = 0,4.0,7 = 0,28 '.r/uz, 8 T8KXS

POonMYRHY OOBOMHOr0 Peca I'pyHTa ¢ YYeTOM B3BGMKBAVELEr0o ASUCTBUA BOAH
/"= 1,0 2/6°, mieen:

2.2 2/8° < 1.1 —_ (1a0:20:0 ¥ 250 4 0.28) =
i!/ 4:‘;&—2?(3 ; +|)

= 7.9 2/u°
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OOm¥e noNoxeHMA pacuers QyHRaMORTOB rayGOROIO
JANOKOHHMA .eoveesvevsocacscrsaosssscsssoncsssasnss
UCHOBHHSG INMONOXSHMR pPACUYOTy POCTBADKOB cesescesve
Pacqer DAHOPAAHNX BHOORMX POCTBOPROB HA HAIMDYORM,
AeRCTBYDEK®O P NMAOCKOCTH, MNepneHAAKYAApHOU
ITOCKOCTH DPHARE ccccatoocvcvrsccscecsonnascscssons
OCmui cayyall pacyeTsa POCTBEPKOB MO IROCKRM
PACYETHHN CXOMUM +.0oe setrsasovoscatoraconecnsss
llpocTpaHCcTBEeHHWI pacyeT CUMMETPUYHHX pOCTBE p-
HKOB soecrdsesocsctosssensssssesansoscsrsanssassns
PacyeT pOCTBCPKOB B MBTDPUYHOHR POPME ..ecececsoen

OCcOOBHHOCTK pacueTa BHCOKMX CBARHNX pDOCTDEDPKOB
SCTOGB I N NN BN BN NN N RN BN R NN T RN RN BT RN B R N TN B R N R RN RY N RN RECRN R RN B B RN W N RN

OCHOBHLG NOJOXOHKA puCuYcTa MBCCHUBHMX ¢GyHAa-
MBHTOB M3 ONYCKHLX KOJOALUOB MJAK KCCCOHOB seavaeos
QopuyAH pacyeTa MACCHBHHEX {yHAGMOHTOB A3 Onyc-

KHEX KOJ/ioAL6B “Nn ROACAUGD UMW KOCCOHKOB ssecesvs

Ipunozetmne 1, Pacullr (pyHnzaMenTOB ONHOP NpoTHB rAy-

OOKOr0 CABMUIA COBMtCTHO C T'DYHTOM N0 KDPYI'AOLH-

NHHAPHYUCKON (OBUPXHOCTH o ccovonesoconsonsconsss

puaoseHMe 2. liposepka Hecywel cnocoGuocTu (no

'pYHTY) pPOCTIBDKA KAK YCHOBHOPO MACCHBRHOIO

‘pyHA'IHﬁHTH AN NI EEEEEEERENFNFE ENE N I I I I BE BN B B I B I B B

 PUACEOIINAE 5, OnpenuRoHMe YCHMAMB B DaaHanbBHX

GeYOHMAX NONBX OGONOUBK ecececcos s0s0cscaionncss

lipunogesue 4, lipuMcp pacyeTa HMuM3Koro csaltyoro

pOCTBGpRa N E R ELEEEEYYEEFE E R N RN RN EEENREENENNNNENENENENERNR

Crp.

21

32

40
51

58

62

65

67

71

%

77
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0oven 6,0 n.n, 3agas 445, Tepax 300 ek3
Poranpuur IHUNKC.




