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HOJrOBEYHOCTH OCHOBHHX KOHCTDYKTHBHHX SJeMeHETOBR Mary-—
CTDAABHHX TPYCOOPOBOHNOB, EEXORAEMXCA HNOK IeRCTREEM
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MHABMCTEDCTRO

CTPOHTONLCTBA | HDOBOXOB BA AOGATOBEYHOCTR HO | por o "
eXIpRATHE TOOPHRE IPOESALHMX IPOUMSCCOR 83pas OTaEH
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SOBOR IMDOMET—
JeHEOCTH
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I. (HME DOJOEEANA

I.I. Hacroamee PexOMERNAIEE DASpaGOTAHH B DASBHTHE Dasie—
JoB CHEIl "MarmcrpamrHHe TPYyGONDOBOXH,., HODMH IDOERTEPOBAHEA" IO
pacueTy TPYGONPOBONCE HA& MDOYHOCTH H OTDACHEBNX AOKYMEETOB [I),
[2] B woryr 6uTs mCmOmp3OBRAHN IpE pacueTe NOATOBEYHOCTE MAIH~
CTPAABHHX TPYOONPOBOAOB, BRINMAH BCe CTANME 6I'0 COOPYXEHHS X
SRCILIYATSINH .

1.2. llox BOUrOBEYHOCTED SJGMEHTOB MATHCTDANBHHX TDYGOIpO-
BOJOB I'OEMMAGTCH CBOACTBO SJEMEHTOB COXPARATE PACOTOCHOCOCHOS
COCTOAHEE X0 BaCTYILIeBEEd NDeNeIbHOI'0 COCTOSHAL, T.6. IOARICHES
MERDOTPOWHAE LIMEHCH <-O MM.

llorasaTeAMH HOATOBEYROCTH HRISDTCH PECYPC X CPOR CIyECH.

TexEAYeCKHAR pecypC XApaRTepEIyeTca HApadoTROR augeMerRTa OT
Ha98J8 CTPOHRTOSABCTBA TPYOONPOBOIA A0 Iepexond SJeMeHETa B Ipe—
IeXBHOS8 COCTOSRES,

CpoR CAyxOH SJ6eMeHTA PABEH RAJSHIAPHOR NMPOXOIXHTONLEOCTH
OT HATAKA BJRCILIYATAIME TPYOOIPOBONA IO IEPEXONA 3JIEMEeHTa B
npeneXpHOe COCTOSHHS, Pecypc (CpOR CiyxCH) Kak caydaliuad Be-
JEYRHE XADARTEDHSYSTCA TAKEME NORASATOASME: CPOIRME pecypc
(CpoR cXy=CH), ramMsa-TpoueETHHE pecypc (CpPOR CAyxCH) X EasEa—
YHHHR pecype (CPOR CAy=OH).

[lox BRSHAYGHHHM pecypcoM (CPOROM CIOyRCH) HOHEMASTCS CyM-
MapDHAH B8pasoTRE BIEeMEeHTa, IPH JNOCTEXSHEM ROTODOR ero IprEMeHe-
HEe B MArHCTDANBHOM TPyOONDOBONE NOJXHO GHTE MPEKDAMEeHO.

I.3. OCEOBBAR Iear NPDOBEASHAS DACYETOB SAEMEHTOB MAI'ECTDA-

JFHHX  TPYOONPOBOAOB HR ZOAI'OBSYHOCTS: B nNpoLecCs INpoex-

J0B a

BHeCEHH OTHEXOM ITPOYHOCTH | JTBODKASEH CPOR BBOZOHHES B
X HAIEXHOCTK KOHC OM Je#CTBHEE
MAT'N rpym 8/X11 I983 r. I/31 1984 r,




COCTOSHES OCEOBHHX SJXSMEHTOB TPYOOINPOBOXOB IPE 3KCILIYA&TALMOHEHOM
BArpyxcHEE, K S5TEM X2DARTEPDHCTHEKAM OTHOCATCA MAKCHMANLHHE B Mi-

HNMENEHHS BSHAYGHES KOMIOHSHT HANDAXSHER B SMEMEHTS E UHCIO KX
nmogBIGHER B TevenMe 1 roga SECIAyaTAlMHE EAM CDEINHHEEe SHAYGHES K
AMIUIETYAH HanpaxeHEE B TICHO HX IOSBACGHAE B TOYeHHMe TOr0 Xe Cpo-—
K8.

MaRCcHMAIbHHE H MAHAMANHHHE BSHAYEHEA KOMIIOHEHT HampAXeHw# B
SJEMeHTAX ONpPeIeAADTCA B TAKOR IOCIeNOBATeABHOCTH:

B OCHOBHEHX C6YeHHAX TPYOONpPOBOOA HAXOIATCA KOMIOHEHTH YCEH-
Juil ¥ MOMOHTOB pelleHEEeM 3aJ84YH 00 yHUPYI'OM DABHOBSCHHE IPOCTPaH-
CTBEeHHON cTepxHeBOM CHCTEMH, COOTBETCTBYWHEH HDHHATOMY KOHCTDYR-—
THBHOMY pPeEWlSsHAD TPYOOIPOBOIA, NIOH INeBRCTBHEM OCHOBHHX COYSTaHui
HAT'PYBOK ¥ BOBjeHCTBUE,

PACCUYUTHBAGTC A HAPAXGHHOG COCTORHHE  SIEGMGHTOB
nox IeRCTBHEM YKASAHHOX BHEE CHCTEMH YCEJIEE B MOMEHTOB, H IO
9THM IAHHHM BHYMCJADTCA HCKOMHE MAKCHMAJNBHHE M MAHEMAIHHHE 3HA—
9eHMA KOMIIOHGHT HAIpPAXEHHEH.

Yrcuno nogBueHE# DAHHMX HArDYSOK K BognmeRcTemft ¥ ®X codera-
HEE B TeYeHHe I IOfA DKCIAYATAIME XaPaKTEPHSYyeT M3MEHUKBOCTE
SKCIyaTAMOHHOI'0 HAIPYXSHEA.

Ha BTOpOM sTalle ONEHMBAOSTCA JOJTOBEYIHOCTEH SJIEMEHTOB 5(9;
IAHEEHN XapaxTepECTER HAIPAXSHHOTO COCTOAHEA, HallfeRHHM H& Iep-
BOM 3Talle pacyeTa. MOTOZEKA OLEHKK JOITOBEYHOCTHM SIAEMEHTOB Ma=
I'ECTPAABHHX TPYOONPOBQOA OB OaSHpPYeTCR HA TEOPMHM NpexelbHHX MNMpo-
JeCCOB HaTpyXxeHUsA [3]—[51.Ecnn B HEKOTODHX BIIeMEHTaX BeIMYUHA
pacyeTHOro pecypca OKAaSHBAETCH HHXE HABHAYGHHOI'O,CIGAYET H3ME-
HETP KOHCTDYKTMBHYO CXeMY TAKMM 00Da30M,YTOOH HANPAKSHHOCTE
A3HHOT'O SJIeMEHTa YKEHBMMWIACH ZO0 TpelyeMoro ypoBHA., B NMpOTHBHOM
Clyyae BO3HMHKAET HEOOXOZMMOCTHP B YMCGHEBNEHMM Ha3HAUEHHOTO pecyp—
ca JANf ZAHHHX BJIEMEHTOB.



OcaoBHHe OyKBEHHHE 0COBHAYGHHS,
XapPAKTEPDHCTHRA BHONHEX HATDYSOK M HaNpAxeHHo—
ZO6QOPMEPOBRHHOTO COCTORHEA DIGMEHT OB TpYOONDOBOAOR

F - HODMATHBHOC JABJIGRWe IV TPYOONpPOBOMHOE CEcTews,Mla
(KI‘C/CHZ);

P(t) - padouee (srCIIyaTamEOEHOE) LABNEHHe B TPYGOMPOBOZE,
Mia (B:I'c/cmz);
p,( (k =0,I,..., K) = OTHOCHTONHHHS AMILIATYIH padodero Is-
BJIGHHEA, XADAKTEDHSYIHHEE CIIEeRKTD BAT'DYXSHHA TPYSOIpOBOMA;
Wy(x=1,..., K) - JaCTOTH, HBIAKMEECH XADAKTEPHCTEEOHR
HBMEHIRBOCTH HAIDYXEHHS B NEPHON SKCIIYSTAIME, NPAYEM &)’ -
Hecymad TI'apMOHEEA ; -
M,,My,M;~ ROMIIOHEETH MOMeHTA M , S ROTODHX JBé IEDEBHE.
SBIAADTCA HSTECANMEMA, & TpPeThd — Kpyrame#, kM (Rrc.cM);
&, d>,4; - roMmoEeETH cEmH { , W3 KOTODHX JBe NIEDBHe AB-
TADTCA JepEpesSHBANEAME, & TpeThd — oceBoR, RH (kRre);
(5;;62; 63;623 , O;p — HOMRHANEHHO SEAYeHHA KOMIOHEHT HAIDIKCHAH,
COQTBETCTEYIIHE BEYTpPEHHEMy IRBIGHED P, MOMeRTYy M ® cHxe

q ;
7 ;, f: , g:— KOMIOHEHTH HMCTHHHHX HAIpAXCHHR B SJEMeHTe;
§,,8,,93 - HOMHHANBHHE SHAYEHHA KOMIOHEHT NIeBHATOpA HAIpDA-
XeHHH ;
§,,0,,03 ~ pacueTHHe 3HAYEHHA KOMIOHEHT NEBHATODA HAIDIXES—
HEH ;
6, - cpemHee SHAYGHHEe HAUDAXSHHH;
A — ofbeRTEBHEE RoOo(fRIMEHT KOHIEHTPAIIM HAIIpAXEHHH
B SJEMEHTEe TPYOONPOBOMNA NpH CTATHYECKOM HAIDYXCHHM, XapakTe—
PDE3YIIME HCTHHHEYD KOHIEHTDAIMD BANDAXeHER Nepel HX paspyueHdE-—
oM,
Ky - TeoperEIecKAR ROSGPMIMERT KOHUESHTPAIMH HaIpaxe—
HEA B 3JieMeHTe TPYOONPOBOIA IPE CTATHYECKOM HATPDYECHWH, XADAK-
TEPHSYUMR KOHIeETPAIMD HAIDAXeHEM B yopyroi oCJACTH;
A, - 5QPeRTHBHHE KOS(QMIMEHT ROHIOEHTPAIEA OCTATCIHHX
HaIIpAXCHAR TDH NepeMeBHOM HAI'DYXECHMH ;
X, 4 « dHCIa NHEIOB;
X,,X7,X3 - pacduerHHe 3HaYeHEA UECJA IMKJIOB (HapadoTka  3a

I rox), o0yCIOBIeHHHE TexHONOTrMell mepeRadyx® npoaykra (ocTado~

o



B KC ¥ HIC, cyTrouyrne M Ce30HHHE KOoJAeO8HMA BHYTDEHHEIr'o ZaBie-
HMA Tas3a 4 T.0H,);
Na;/V;Ng;/VJ - 0a30BHE YHCHA IMEICE, HEOOXOIEMHE IIpM aNIIPOKCH-
MaIAR SRCHEPHMERTSJIBHHX NAHHHX N0 YCTA&IOCTHOR IIPOYHOCTH CTANE-
ERX 00pasnoB;
I - CpOK CJYXEOH TPYOOUPOBOJA, IOX;

U, t, -~ GasoBHE BpeMeHAa, HeOGXOJMMHE IPH ANIPOKRCHMAITKH

SKCIEPEMEHTAIBHHX I8HHHX IO0 NIATEXBPHOR NMPOYHOCTH CTAIBHHX 00—

PasHoB.
PacgeTrad X8PDAKTEPDHECTARA METALIa TPYO

¥ COQIMHETONLHHX netajel

K : ~ HOPMATHBHOE CONPOTHABAGHEE METANI8 TPy0 H COENEHE-
TeXbEHX Herase#, parHoe 0O , Mia (re/on®) ;

Og,07— COOTBETCTBOHHO MEHEMANLEHE BHRUCHHA BDEMOHHOI'O CO—
OPOTHBACHEA H YCIOBHOT'O Npelela TEKYYeCTH CTAIH, NpH STOM Be-
POATHOCTS NOABJICHHA BSHAYEHHEN BPEMERHOT'O COIPOTHRJIEHAAS ¥ Ipe-—
HeJl8 TEeKYYeCTH, MeHpIHXY HSTHX MAHAMSJILHHX SHAVYCHEHM, He IpeBHua-
er 0,05;

p* - ROSPPAIMEHT, DABHHE OTHOWEHHY IpeleJs TeKyYecTH K
IpeJiely OPOYHOCTH CTEIH, T.E. ﬁ**—' _g_'_r;

ﬂ“- ro3¢f®mMerT, paBHuit OTHOWEHED HERHOIO npeels BHHOC—~
JEBOCTE CTAIBHOro odpasma ¢ VY ~o6pasgoft BHTOUYKO# KO BpeMeH-
HOMy CONDOTHBIGERD CTAIH, T.6. P = £

B - roo(gEIEeHT, paBHME OTHOWSHHN NDEJIGNOB JCTANOCTH
CT&Nd UPE OyABCHPYXmEM OXHQOCHOM HATPYRERME ¥ CIBRT' NDM WHCIe
meaoB N, , T.e. /Bz=‘fji

By = rosdbmmerT, paBHui OTHOWEHHD IDPENIEJIOB YCTAIOCTE
P INYJBLCHPYDHEM IBYXOCHOM 6; = b7 65 i OAHODCHOM HATpPYREHUM
pK vdCIe UMKIOB, paBHoM N, , T.e. [F,= -5-:,'

n - xosddulMeHT Neperpysku, BHOMpaeMwB coraacHo CHull
"MarucTpanphHe TPYOONPCRBOZH. HODMH NPOEKTMPOBAHMA";

A; ~ EOSQEHIMEHT GeS0UACHOCTE CTANM IO CTATHISCKOR mpou-
HOCTH;

K; ~ roodfwimeHT, SEAYEHHE KOTODOTLO PaABRO BHAYEHED, IPHE-

BelleHHOMY B"MHCTDYKRIME MO IDAMEHEHRD CTANBHHX TPYS B rasosoft
A HeQTAROK NPOMHIIEHHOCTH", YMEHHECHREOMY Ha BEJHMIMHY OTHOCHTO-

JABPHOI'O0 TEXHOJOI'MYECKOI'0 JNOOYCRA IO TOMAHE TPYOH;
6



Ay — ROSOIEIMEHT Ge30NACHOCTE IO THCXY LHKIOB;

Ky = KOSPPMIIEEET HANEGXKHOCTH, OnpeNendeMuit COTJACHO  IJABe
CHull "MarucTpalbHHe TpyCOmPOBOIH. HOPMH MpOEKTHPOBAHEA":

f=R(t)- wuemmarsaoe sRaven¥e mpeNleNa NMPOYHOCTE  CTAIH,
COOTBETCTBYKUI6E SKCILIYARTAIAOHHOMY Ha8I'DYXCHKD 38 pecypc 7

R= R (!‘Z') - MEEMMANLHOE SHAYCHHE Ipelels YCTAIOCTE CTANA 34
JACEJ IMRKJIOB IPE CHMMETPHIHOM HAI'DYXGHRH;

RO p “iz) - MEHEMAJIPHOS BHAYEHEE Ipensts IIETEeNBHOR mpou-

HOCTH CT&JH, COOTBETCTBYXMee pecypcy < .

T'eoMe JeCKHEe Xa HCTHERE DJJEMEHETORB
IpYSOonpoBOTA

o Uy — BapysENit JEAMeTD TPYOH, M;
7, , Dy - HADYXHHE IEAMeTPH MATRCTPAIE X OTBETBICHEA TpPORHE-
KOB COOTBETCTBEHHO, MM;

/- HApYXHHI m¥aMeTp OTBOLA, MM;

0 - pacueTHAs TOAmMMHA CTERKH TPYO B COSIMHRTENBHHX J6-
Tanek, MM;

8* - TOJIXHA CTEHKH TPYO H COSIEHATENBHHX leralref  nmas
OIleHK¥ KOHCTPYKTHBHORX NPOYHOCTH COOTBETCTEYNIEI'O SJIEMEETAa TpYy-
OOIIPOBOJIA; PABHA& pacueTHO}f TOMOMHE, YMOHBUSHHOR HA  BeIAYRHY
LOMYyCKAEMOT'0 TEXHOJOTHIECKOI'0 OTKAOHEHHS LI MAHHOT'O SJABMEHTA,
MM 5
5u - pacuyeTHad TOJMIEES CTEHKE MAIMCTPAIBRHOE TacTE TpoR-
HERA, WM;

{ - yTOJX ROHYCHOCTE NEDexXONE¥Ka, DABHHE DONOBHHe yraa
KOHyca IIpH BepumHe, Pan;
{, - pamgyc IeHTpaspEOf OCE OTBOIA, MM;

r = CpenHEE pamEyc IONEPeYHOI'0 CEYSHHS TPYOH, MM
F,.J,W,W; - mromame, MOMGHT XHODIEM, MOMEHT CONPOTHBXGHEA,
nongpHHE MOMEHT CONpOTHBIEHHES NONEPEYHOre CeYeEMA TPYOH, Ompe-

Terdeagie 10 ¥ o “2' u‘*, “3' inl3;

J* - "IpHBEHNCHHHE"™ MOMEHT WHEPIHH OTBOISR HEJH SJICGMEHTOB

pacyeTHOR MOmea® TpoMHEEA, u“;
Ky, g - ROSQYEIMEHTH, ROTODHE YINTHBADT HoMOHOHHe HSIBCHOR
X6CTKOCTH OTBOJA IO CPABHEHHD C XSCTEKOCTBED TPYOH COOTBeTCTEyNmel

TOJIIAHH . .



<. (APELEJEHAE OCHOBHHX XAPAKTEPHCTHE HAITPSEERHOIO
COCTCAHMA SJIRMEHTOB MATWICTPAIRHHX TPYBOIPOBOJOB

<.l. JomycraeTcad BHOKDATEH PACYETHYD CXeMY MATHCTDAIBHOTO
TPYSONPOBOXA B BEOE IPOCTPAHCTBEeHHOR cTepEHeBof cECTeMH mepe-
MBHHOH XECTKOCTH, yIdTHBamle# Bce OTBeTBJISHHE ¥ ONODH.

Harpysk® Ha 8Ty CHCTeMy HOJXHH CONEDEATE BHYTDEHHEEe IAB-
JeE¥e, HEPABHOMEDHOE TeMiuepaTypHOe NoJe, pacHpeleJeHEHEe BeCO—
BHG ¥ BeTPOBHE HArpysK#, CHJH TPEHHA HA ONOPAX K OTNOD IPYHTA.

KoMmoHeRTH yemmaA ( % MoMeETa M cJenyeT ompele—
JATE METONAMM MEXAHWKA CTATHIECKE HeOUpeHneJHMMHX HeJRMHeRHHX CH-
CTaM,

lIpp 37OM 3HAYEHEA I'eOMEeTDPEUYSCKEX H MeXaHWYECKAX IApaMeT-
POB 3JEMEHTOB TPYOONpPCBOIA K rpyHTa, sSHaveHME Kos(drIEeHTOR
TPEHEA HA ONOpaX cleNyeT BHOMDATE B COOTBSTCTEMH C TpelOBaHE-
avi CHEll "MarmcrpalybEHe TpYyOONpOBOXH. HOpMH IPOSKTHPOBSHES" X
OTPACJCBHMY HOPMATHBHHMA ITOKYMGHTAME,

Tak, H3rHOHAA XE6CTKOCTH I'SYTHX ¥ CBRPHHX OTBONOBR CJSAyeT
H&XOMHATE 110 QOpPMYy.JIe

f«]*"—' tJ ’ (1)
CH ;
rne  KoadEHIMEeRT /(ﬁ-—'/‘(p(ﬁ;&)); §=§(ﬁ, _Z— ); (2)
JZ, -4 /7/?2,2
="2‘,‘2“ s &/7-'4(?57/& JZ ‘

B Ra4YecTBe pacueTHOR mMOlex® TPORRMKOBOIO COEIMHEEEA CJe-
IyeT pacCMATDHBATH MOLENE, CCCTOMMYD ES YeTHpPexX SJEMEeHTOB,

B "mpccBere" TpO#HMERA pasMemieHa adCOJOTHO XeCTKAd | -o0-
pasHas BCTABEA, JIMHH 3JEMEHTOB KOTOPO#{ DaBHH pamyyCcy MATHC~
TpareHO#l 4acTH coemdHerua, [lomxonsmEe K Heft ymupyr#e sJemeHTH
EMEDT K3THOHY®D EECTKOCTEH, DPABHYN XECTROCTH TPYyOH COOTBETCTEYE—
mel TOJEIWHEH,

[Ipy 2TOM A CB&PHHX TPOMHEROB ¢ YCAJWBAKUMME HEKISIRAMKA
TOJMIMHY CTEHKA 3THX SJ1eMEHTOB CJeIyeT YBeIMIUBATE HA IIOJIOBEHY
BEeJMYMHH TOJIMHEH HAKIALKM,

OTnop royHTa Z CAJMH TPEHHA Ha OIOpax JHONyCHKAETCH MOIe M-



POBATE C TOMONMED "HeyMAeHmEoM DpPOCTPAHCTBEHEOE IDYXMHH" ¥ B
pacydeTax HKCIOJLE30BATE METOE HOGISNOBATENBHHX OpHOJMxeHnii,

[Ipy SaIAKKE XaPAKTEDHECTHKY "HeleHeBHOR ImpocTpaHcTBeHBOM
NPYEEHH" CHCTEMYy ROODIHEAT DAIMOHANBLHC BHOEPATE TAK, YTOOH
BEPTEKAJIBLHAA OCH CHIA EanmpaBaeHA IO NEPUOEHIHKYJIADY K NOBEPXHO-
CTH I'PYHTa, & IBe IPYIEe OCH DACIOJOXeHH B IJIOCKOCTH, Iep-—
NeEIMKYJIAPHOX 2TOK OCH.

BepTrRaJBHAA NPYXHMHA XAPDAKTEPHEIyeTcA HeJmMHelHOM XecTroc-
TED, BaBACANIEH He TONBKO 0T BOVIMYMHH BEPTHRAJILHOI'O IepenNele—
HES, HO M OT HAIPABJSHWS IBEXCHEA TOYKH (BBEDX—BHHU3).

EeCTROCTE BEDTHEKSALHOM NPYXMHH NOJXHA 384BHCETH Ta&KXe OT
BEeJMIHHH YIVIA MeXIy IOPOIOJBHOK OCBHE 3JIeMeHTa TPYyOOmpoOBOIR  H
BEPTHERANED.

IBe IOpM3OHTAXbHHE IPYXWHH MMeNT HeJIMHellHHe XEeCTKOCTH, 3a-
BHCANME OT IepeMemeHud TOYKA B I'OPMSOHTAIBRHOM IJIOCKOCTAH.

<.<. POKOMEHIYETCA HCIOJB30BATH AITODKTM K ITPOTDAMMH IJIA
pacueTa J B M B TarEx cEcTemax Ha IR ['7]— [I6] .

CIelAaJ M 3KPOBARHHAA NpOrpaMMs IIA PacyeTa paSBeTBIEHHHX
IPOCTPDAHCTBEHHHX TPYOOmpoBOmOB CT-OI HHCTHTYyTa _ I'MIIDOKAyIyK __
[ I3] mosBosAET OUDENENETL KOMIOHGHTH MoMenTa M ¥ yowms {
# KOMIOHGHTH HOMHHAJBHHX RA&INPDAXeHHE B TPYOOUPOBONAX IOX JHeid~
CTEFEM BHIEYRABAHHHX HAI'DYSOK.

YEEBepcassEas Nporpama JIMAMKEK ("Jmpa") [I2] comepxar
PAN KOHEYHHX 9JEMEHTOB, HCHOIH30BAHKE ROTOPHX NOSBOJIeT CoJee
JETAIbHO YYMTHBATE DPAXN 0cO0eHHOCTeH RORCTPYKIMH.

[Iporpamma "AcTpa” [14] TAKXEe NpeIHA3HaYeHa IR pacyera
CJIOXHHX ITDOCTPAHCTBHHHX TPYOONPOBOIOB, IIPA HPNMEHEHHH KOTOPHX
CAEAYET PYKOBOACTBOBATRCA BHEEYKABAHHHMH TDPEOOBaHHMAMH.

CreIEa M SHPOBAHEHE ROMIUIGKC Oporpamd EHCTETYTA BEMACT [I5]
IpelAasHEavYed IAA pacyeTa IUIOCKEX A IPOCTPaHCTBEHHHX (COCTOAmMMX
H3 I8YyX YYSCTKOB, HaAXONAMMXCHA B IODH3OHTAJNRHOX H BEPTHRAINBHOHR

ILIOCKOCTAX) KOHCTDPYRTEBEHX CXeM NPORJIANKE NONBEMHHX TpySompo-

BOXIOB, B 2TUX NpOorpaMMex OTIOP I'DYHTA YIATHBSETCHA B ABTOMATH-
YeCKOM DexEMe.

<.3. HoMuAareHHEe 3HAYEHAR KOMIOHEHT HANMPDAXEHHHR,COOTBETCT-
BYIUie YCHIAD QP ¥ MomeHTy M , ROTOpHE BHIMCJIEHH COTVIRCHD
MM.<.L 2 2.2, HAXOAAT NO CHAELYOLdM BSABACHMOCTHM:

9
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A p(ﬂH‘ZJ*) _ 5 =1 M]+MZ +__g_§_.
6- J 2 W F 7
/ 20,

g _I__‘M SO Ke[02] 3
0,3< 3 . W, ’ ’ (3)

HoMABaxpHHe 3HAYEHWA KOMIOHEHRT NEBHATODE HAnpAxXeHEE on-
pexexanT mo Popmyxam (4) ® (5):

A A 2 A A2
s (0GP 06 b12P) (5)
6-'3
4 SHRYCHNEe CDPeNHero W - o fopuyae
+ b, =
60:_._7__‘_3_2__/0_. (6)

3areM HaxomaY pacdeTHHE 3HAYEHHES KOMOOHSHET NEBHSTODA Ha-
MpAXSHER IO COOTHONGHMEM:

190): 0-‘5.167*?3-"
A A A
6, =105l 5752""57{_[ b3=-96,; (7)
¥
IpX ) 3‘55?3— )
§,=8,, 8,=-8;, %=9,.

2.4, Jlanee HeoGxomuMO Bal*H HCTHHHOE BAIDAXSHHO-Io(OPMEA-
POBaRE0E COCTOSHAE BJEMEeHTOB TPYyCONpOBONOB, JHAGO SHAYEHHd KO-
sddmEerTOB A, 27 A 4 » X8paKTeNHBymIEe BauoJee HAPAXeHHHE
OCJACTE SJEMEeHTOR.

opPerTHBENR xoS¢TMIEEHT KOBNEHTparpM HampaxemmR A . sxe-
MEHT OB MATMCTDPANBHHX TPYCONPOBOZOB CAGAYET ONDGAGAATE ANGO pe-
BOHMEK BRZAYM TOODMN MARHX YNDYro IAACTHYSCKMX xoQopMaiult Azxf
STEX SAEMEHTOB IOX He#fcTBEeM pacYeTHOH CHCTEMH HAIDYSOK, YCHm
A MOMEHTOR &EBAINMTHYECKH HJE YHCAOHHO, JACO IO DEeSYyARTATAM BKC-

10



NEPHMEHTOB C BATYDEEME JSTANAME JJ XX MOJSJAME, IOXBEPTHY-
THMH BAI'DYREGHED CHCTEMOR BIEICOYRASaHHHX HAT'DYSOK, yCHRxER X
MOMEETOB BILIOTE JO PASPDyRICHEL,

[IpE OTCYTCTBME RAHERHX MO K, JIOmyckasrTcd BHOHpDATHL KX
SHAYGHNEHA IO CHAGNYXIIEM 3ABHCHMOCTHM:

I CRADHHRX TYDORHEEOR 693 FCRJIABANIEYX BARISIIOX
! <y =07,
Ko=118u+085 P i<y < 045 ; (8)
Q14+ 46 Q5<p <10,

(9)

(I0)

(I1)

(12)

TeopeTEueCkufl KOSPIMIEORT KOHOSHTDAIMME STEX HAIpAXSEER
AR DBACMGHTOB TPYOOUPOBQROB ONpeaeAdeTCA  JAMOO0 PpeECHUSM
SAQNAYE 0 BEAUDAXSGHHOM COCTOSHEE BJAoMeHTa IoN INeHcTBHeM pacuYeT-
HOR CHCTGMH HASI'DYSOK, YCHIMR ¥ MOMSHTOB METOHNAME TEODHE YIDY—
rocTd (SEATHTHYECKE AIM YHCESHHO), JAGO SKCISPEMOHTARLHHMN Me—
TOJAME RCCASNOBAHEL HANDAXEHHO~-ToQOPMADOBAHEOTO COCTOAHHS BJe-
MEHTOB B YIpyrolk oCERCTX.

[Ipm OTCYTCTEBEE NARHHEHMX HO A ; JIOOyCEASTCHA BHOXDATEH X
SHAYCHAA II0 CIeXyNEM 3S&BHCEMOCTHAM:

L CBHREDHEM EHAKOR 003 YCELIEBATHEYX HARKAIANOR
D¢ 4 ips
K¢ =5 (10 + 0,15 5" ) (1,40, 5 ); (13)
LS JYOMRARCE C YCRAMBS&XHNIEMHE EAKIANTKAME

a »
& =0’25( J‘ al )'3 ; ‘14}
) IT



LI UTAMIOBAHEHX M WTAMIOCBADHHX TDPOKHHKORB
@M
e d

Ao = - ' (I5)
6 g5y -20°)+126,"
E DTBOQDE J
- 4
Kt = 0,9/ J rme A =—L7—; (16)
m KOHHYECRKOI'O 1IepEXOla
/‘/t = (.’05_?’ ; 0= K < 0,785-rax. (17)

YicTRHHOE pachpefieJieHNe HanpAXeHMR B OTIEJBHHX SJeMeHTax
TPYOOODOBOIA JAET pelleHAe COOTBETCTEBywme# 8amaY¥ TeOpHH yHpy-
[OCTE WJHM ILIRACTHIHOCTH C YCHOBEAMA , YVIATHBOIEMA
peHee HallMeHHHe SHAYEHUA E M .

PeieHAe MOEeT -CHTH HARNEHO AHAJMTHYECKH, JHMOO  YHECIESHHO
METOINOM ROHEYHHX HJIEMEHTOB, PeaJM30BaHHOro Ha OBM (mporpamma
"Iupa" [I2] , mporpammsa "Irask" [IS] ® mp.), JmGo SRCIEDEMEE-
TA&XBHO,

[[pH HCOONBE30BAHAM COOTBETCTBYNNEX &I ODHTMOB Iid oupene-
JEHBA HalupsaxeHHO-nePOpPMADOBAHHOTO COCTOAHKAA SJAEMEHTOB TPYOO—
[TIPOBONIOB, PEAJHMIOBAHEHX Ha JHM, caenyeT NPOBOOMT: OIEHKY TOY~
HOCTK IOJYyYEeHHHX S3Ha4YeHHAM HalpixeHHR.

2.5, VSMEeHUMRBOCTE: HAIIPAREHHO-IeQOPMUPOBARHOI'0 COCTOSHAA
TPYGOIIPOBOZ OB B  Iipoliecce SKCIJIyaTagu¥M  ZAOJIXHA On-
peneJAThCA C INOMOMBK TaPMOHEYECKOT'O aHAJM34 BHAYEHNMH BHYTpEHE-
HET'0 IABIGHEA H TeMNepaTyPH TPAHCIOPTEPYEMHX BEmeCTB B TeYe—
HAE HECKOJBKEX JeT 3KcIyaTarmy (B kpallHeM cayuae JIONycKaeT—
cA TLOBOIMTH anams 3a 1 ron). C aTofl measm 3aROH MSMEEeHUA
BHYTPEHHEI'0 HARJIEERS MOXHO IPEICTABXTE B CACNYXIIEM BHIS:

p7(t)

o,

IpRIEM z%’/g =7,
a 3aKOH TPHMEHEHUS TeMnepaTypH TaK:
J
7(7) , . _ ]
AR ngz' sing, T, psT=i, (19)

IT_'_;?"-LEM \.7
D) g =7
(=1 7t

7
=P +2 P Sint) T, O<Tst (18)
oyt "’ ’

1<



AMLMTYIR P; B 49acTOTH (/; B OCHOBHOM XBDAKTEDHSYDT
A3MEHYABOCTD KOJEBUEBOI'O HaAIpAXEeHHA, & aMILIMTYIH g ;B YacTo—

TH {/; XapaRTepUSYDT KIMEHIHBOCTH OCEBOI'O HANDARCHAA,
py yonoBRE §; < F, nomycKaeTCA HAIDAREHHOE COCTOMHHE
BIEMEHTOR TpyOonpoBoZa XapaKTEepPUSOBATL Cleaynmeld SaBUCHMMOCTED:

s

7 ] . -
b, (T)=6,, (P, +2 Psin,T), (¢j=12),  (an)
L=]
rIe 6&*/‘ onperessivres no fopmysam (3).

3. OLEHKA JIOJTOBEYHOCTH SJEMEHTOR
MAIVICTPAJIBMHX TPYBOIIPOBOLOB

3.1. Ha3gadesRHi pecypc 5JeMeHTOB MATHCTDAIBHHX TPy OINpo-
BONOB NOVIXEH YIOBICTBOPATEH CIENYOIEMy HEPABEHCTEY:

IR(t)=(S, ~S,) 3, #3(4-28,- B )S,#8,)#6(f3,71)s,  (21)

rme 9, # O, ompemexpT mO cooTHOmeREAM (7),(3)-(5), a b, -
no QopmyJsie (6) npy Hambosiee HeGJIATONMPEATHOM COYETAHHE HArpy-
30K ¥ BO3NEHCTBHHA; K (t)raxomar B COOTBETCTEME C II.3.Z2.

3.2. oyugmmp R(f) maxomaT mo cuemymileMy COOTHOUEHHD:

/?H
R(t)=—5——
A7-K-K,

(22)

rae

7 (0) £ (1) Iy
2=p ROe)+ F RO g B R E )

s L2025 8)

KoaQQuIMeH T /(’; OOpeNeAnT M0 Tada.l B 3aBUCHAMOCTH
OT TEXHOJIOTHE M3COTOBIEHMA TPy ¥ COeIMEMTENBHHX IeTaled.

J
QYHKIMD IIMTEJBHOR IPOUYHOCTH /F’( / 3BACEAMOCTH (22) Ha-
XOIAT IO CAeNyDIeMy COOTHOWEHXD (A HEeKOPPO3MOHHHX M MaJoar-
PECCHBHHX Cperl):

I3



I
;{"' f /f_pi‘ ngtﬁ:t?
SR AN 17T
G / 5 K¢ 2
/?é/)z*/—{-6+ } — K 7SS,
/+p* 7 ¢ (23)
2K, bp < 2.
Tadmma [
» X8paKTEePHCTHRA TPYO H COSHEERTENHHHX SHAYORNE
1/ 1] eP EQM! _ _ O DA LIN B 1
I IpaAsomoBHHe TPYOH H3 JRCTOBOR CTaIM ROHTDOJHE- 1,29
eMOR nporaTkE (09T20F, 0820, 09T2CH- .
0, ICI20, ICT23B, IOPRIB-Y, LOTRII-Y

BchaEnEB%EaHHHe EE?;HB HO 30BAHAEON
cram [ oL, I , 1 &

SKTPO HHe IropAde eHHHe TPYOH K3 cTa-
w8 09120, JOrecl T orpent

H 3 I'opAdeRATAHHX DPYIAOHAEHX cTanef no
1928I—Bgq by

TpyoH npE I00%~HOM Y3 KORTpOZS M KOH -
%Elfﬂﬂnp ?MTRB ;III'? ? ICD;())' TT; %m OEHC;r
HEKK) , C (0-80 EKC),
™y 40/48/56-79. TY 20928940/48—79,
TY 40/48/56-8C, TY 20/28/40/48/56-79,
TY 28/40/48-78, TY 20/28/40/48-79,TY 40/48/56-79

CIIMDaTLHOMOBEHE TPYOH: 1,25

H8 JHCTOBOR CcTAm RO eMOR ITPOKATRH
09206, I(I235-Y, IO%%ngg

H3 DYJOHHOfRt crasm O8I'Z2C00b, O8I2CPT

3 rOpAYSKATAHHX PYJOHEHX cTaneR o
I'OCT I928I-73

TePMAIQCKH O49HeHHHE H I8 DYIXOHHOR cTra-
o I'7T1C, C-y, IVTQEgyG B

TpycH mpr I00%-H KO ¥ perymEpyemoft
nponang no TY 4874%?56-$§E3 P

MEOrOCXOREHE oO0edaeuHHe TPYOH HS ropAdeKara-
HOR pyxorroR craym Q9TCP

2 IlpAMOmMOBHHE TpPYOH:

8 cTaym® I7TIC-Y mo TY I4-3-I138-82
" I3T2A2 nmo TY I4-3-K~I138-82 1,35

CHEEEHBHOWOBHHB TPpYOH B3 cTam 177202 mo
TY [4-3-721-78

CoeNMHATONbHHEe NeTaJE MATHC HHX %pydonpo—
88%0%6 Haroronaerrue no OCT EO2—54—8 .

2~62~-81
I4



[IpM SKCOAYATAUMK TPYGOIPOBOXOB B YCIOBHAX CPeHBaTrpecC KB~
HHX CD8Z CHASAyeT MCIOABSOBATH CAGXYOEAS COOTHONGHKO:

f‘f_'_f)* O-Sfﬁlt”‘
Rly) e, ¥ /
= r. .\ £ S \
A, A o %0 5.
° ‘4%, by <t oy
{

CYHKIIKD IMRINIECKOR NMPOYHOCTH AY (1) SABECEMOCTE (22) pe-
KOMBHIyeTCA HaXOINTh I0 TAKRON 3aBHCHMOCTH:

Ry =(1-P )0 (g) gu(9)+ 4h(y), 2

rae QPyHRORA ;0, ONpeEeXTeTCHA CAeNyNIEM 00pasoM:

7 < A .
j/;g USQHN]:
1) =1 04/ mwE Ny<d <No,
L% Yosy. e
3HeCh 5{
X / / /A t@ﬁ@
= —~[— = . (27)
¢f@d Kt m; &J Z?ij

/ ﬁsysN;
Bly) - s e
2? KC‘(/(C‘/) p Vo NZSQE“:N&;
7 ¥ (28)
K, /Vg(y,
SyExiEa (). sapmaeTcd COOTHOMGHMEM
P* ’ y UéyéNﬂ
_ x (g 3 £q 5
i) I 72%’3_ -p” -5:\2 L Azsy<hy,
2* 5% ¢ No f-V—a Nﬂ < ?' (29)

I,
B "Pmmn}n" ;oz] npnangfﬁ-r(a;)dm, COAepEamie BHa-

JeHEN FyHxmHi R =R J(g) 4 (g) ILAS WHPOKOT'O KJIAC—
Ca TPYOHHX cTanefl, XApDAKTEPDHSyoMHX SHAYSHEAMH IAPAMETDPOB B
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qj4anasode 0,6 < P* < C,83 # C,(03 = P** = (C,I; 4
SHaYeHER RoodiMImeRTA B IManasoHe I-O; I8 3HAUeHHR RODGPAI—
esTa Kt: B IHSNAZ0HE 1-3 ¥ BCEro IAANAROHA 4YACEe] ITAKJIOB "
3HAYEHHH INOJrOBE4YHOCTH,

, DCIF ESBECTHO MCTEHHOE HANPAXEHHOE COCTOSAHHEe 5;,5 2* , 6}*2;
6,3 » pacder cuenyeT mpopomETh mo QopMyuam (3)-(7), (2I)-
(29), moncramnas BMecTo 6,,6,,0,,,9;3 COOTBETCTEyWmEE 3HAUE-
HYS 6;6;,5;2,5;3 B Kp=Kg=1

SHavenra KoaddmuzenToB /), /), ~,, F3 A COOTBETCTBYOMEX M
yPoBHel napaCoTKKM 3a rog X, , A, X 3 (YWHCJIO ITHKJIOB), & Tak-
xe KoofMMerTa K, IONyCKAaeTCA BHOEDPATH IO Tall. 2.

Tadma 2

SHa4YeHud KO

HanmeHOBaHKE
MATHACTPAIBHHX
TPYOOIPOBOIORB ;
K HXI?aCTROB

_ 2 3 4.
JaTECTDaIEH —
rascmporox ~ C,85 0,05 0,05 ©,05 I0° 10° 1I0% I,0

MaraCcTpaspHHMK 2 4 ;
RedTemposon. 0,7 0, I 0,1 1007 I0% I 3,0

OOBA30YHHIA
§By00np030n

C IIEHTPO EX— 2 3 5
HEME I11A 0,9 0,2 0,2 C,I 610" 2107 2°'10° IC

OOBABOYHHA TPy-

dompoBonm KC c¢

I OPWIH € BHMA PHA

D YCTaHOBKE z & -
DECHBEDOB 0,5 0,2 0,2 0,I 1I0° 2.10% 2-I0° IC

OOBABOYHHE TPYy-

domposon KC ¢

[IOPUWH € BHMY EﬂA

0e3 YCTAHOBKH 3 - S
pPECHBEPOR 0,5 c,I ¢C,2 GC,2 I0° 2-10° 2.10° °C

OOBA3OYHHK gpy—
oonpomox i1IC ¢
NOAKIBYEeHB O}

EMROCTHD C,o C,

i

0N

C,e (C,1 10° Io%  10° e

rarHerarejJbHHE

TPYCONMDOBOIN,
UIyI#Ae 10 Tep-
PUTODPHZ XC

AIC ¢ nogkimueH—
HOX EeMKOCTHH M

Y iy
e



OROHQZEUEe TAOA1.C

el —— wllL

il sl e .. | S —

— A& 3 4.5 6 7T 8 9

NPEMEREINAC R
HR§ B ID&JeIAY

TACCT - YRS~

BAHART B CH%H

"MEIHCTDATLENES

E;fydonposom.

ODMH GDOGETH-

pOB&HEgE U, & Uyl 0,2 0,1 IO5 I0% IOS 5,0
DORKSOUNHE -

O OITPOBONH

ez HONRINYeH- 3 4 ' -
Kot emxoc® G, 0,2 0,25 0,06 I0° I1¢' 10° 10

FarHeTATeNEHNEE
TPYCOOPOBOIH ,
Anyaue IS Tep-
gawopﬂn RIIC
€8 IOIXJYEH- . ) .
HOE eMxOCTH C,5 G,2 0,2 @,1 104' d-IO5 2.10° 19

DA30BHE YACHS IRERICE Z 0a30Boe BpeMH, NPABEMEHENS B QOp~

MyJex (23)~(29), cuernyeT OPAHAMETD DEVEHMA: )\!ﬂ,z—iZ.IO6 THKO0B;

N, = 20 mimnon; Ay = 2.10% mracs; W3 = 2.10° nawios; 7 =
=0°% 9; £, = IC° 4.

Yoedmuxent U = (0,40 Mis,

WL SIeMerTOB, ARXONTMEXCHS B CDENMEarpecCHBEHX CPensX,
ciagyer BuCEpats 4 =0; A, =N; =1,

Kos@dmmeenr (. = 0,35 nnA cpapmax coemEEesxi (monapsg-
HOe B ODOROALROC CTLLIOBHE COSNENNEAA) ¥ TEBGH I B JPYTEX CIy-
gYafx,

KosdGamgents 5, ¥ f3, ompemendlrcs Ho SKCIGDEMeHTa-
ILHHM JAHYHM IHRIRYSCRON HNDOYKOCTE TDYVOHCE CTa&IE IOPH OXEOOC-
HOM ¥ JLBYX.OCROM HATPYRCHAM ¥ CIHBHTE.

EC/R HeT HeOoOXCIGMHX IRBIHX, TO PERKOMSHIYRTC: HCHOTLE0-
BATh SRGYGREA 3, % S, , UpERoneHHde B Tadm.3.

Tadooms 3
Karey 0pefd 28I TPANBHEHY rSHaqeﬁ_g__a XOeDIFIESETA _
TPYOONPCAOACE X AX Y4&ZTRORB I:"""" 3,
— m— o - —— T — — — B — e N
1-U 1,8 .8
o 1,2 C,7
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JATEPATYPA

I. OCHORHHe NOJOXEHEA pacueTs MArNCTPAIBRHX TPYGONDCBONOB
HA NPOYHOCTDP OO TEODHE IPEHeNbHHX IPOIECCOB HArpDyXeHmsg, P 309
79. M., BHWACT, I980, c.24.

<. POROMEHIANKE IO PACYETY MATRCTPATHHHX TPYJONDOBONOB E&
IPOYHOCTE IO TEODAR UPeHSNLBHX IPOLEeCCOB BarpyxesEa, P 417-81.
4, , BHMACT, IS82, c.46.

. 3aBoflumac MR B. . 06 ongoR xmpeltgoft To-
OPME IPEIOJIBLHHX IPONECCOB BATPYXSHES MAIHCTDANBEHX TPYOOIPOBO-—
noB. IpyAn BHAKCTa "PacueT, COODYXeENEe B SKCILAVATSINS MAIrACTDA-
JBHHX I'asompoBongos™, M., BHMMCT, I98C, c.I6-32,

4, 3aBsBoRfuymHECcCKER B.,H. CroxacreEdeckas Teo-
PEA OpPeleJEHHX IPOIEeCCOB HAIDYXSHHEA MAI'ECTPAALHHX TPYCOIPCEN—
noB. Tpymd BHHHCTa "HamexHOCTE K RAYeCTBO COOPYXEHRA MATECTDa-—
AbHHX TpydomposomoB", M,, BMHCT, IS8I, ¢,I3-26.

S. 3aBofurgRCcEER b.H . K OJOCHOBRREED TeO~
PER HOpENEJBbHHX IIPOIeCCOB HAI'PYXSREA MArECTPAILHHX TPYOoIpOoBO—

0B - cay4afl IBYXURCTOTHOrO HarpyxenEd. 1pyxe BMHCTa "Bompocw
IIPOYHOCTE Tpyoouposomos”, M., BHMUACT, 1982, c¢.9-=27.

6. 3aBofuxnrcrkr R PF.HN. K oSocHOBAHED TeO-
PER IDENeNBPEHX IOPOMEeCCOR HAIDYROHES MATMCTDAILHHY TPYSONPORO—
JOB — CJIydall cHOXHOr'0 RANpAXSEHO-NePOPMEPOBABROTO COCTOSHESA
IpH OpocToM HarpyxegErM. Tpyme BHMNCTa "HanexuocTr ROHCTDYRIMA
MATECTPANBHHX Tpylompomonos". M,, BHMNCT, 1983,

7. HHCTDYKIHA K NPOTpaMME DAcCYeTA ILIOCKAX ¥ NMPOCTPAKCT-
BEHHHX CTEpXHeBHX cHEcTeM (MAPCC-I07). M., UAMIMACC, 1973, mum,

I-I52,
8. MHCTDYKIMA K Oporpame pacdeTa IPOCTPAHCTBEHHHX CTep—
XHeBHX cEcreM ("3xcmpecc-32"). M., [HHIMACC, I973, Bum.I-I,

9. MHCTPYKIEA K NpOTrpaMMe pacdeTa CTEPEHERBHY CHCTeM  HS
EC oBd 3MAPCC-EC-76. M., UHAIMACC, I978, Bam,I-280.

IC, llporpamsBad CHCTeMA IDOYHOCTHHX PACYETOB CTEpPKHEBHX
cicreM (PAIMIC-I) EC 5BM,JI0C, Bum.I-236, I-237, I-238, M,, 1978,

I1. VHCTDYKURA II0 SKCIAVATAIME BHIACIHMTENHHROI0 KOMILIERCA
"Cynep-~70" A MPOYHOCTHOI'O PACYETS CTPORTENEBHHX KOHCTDYKIRE
Ha o8B "MEuck-32", Kwen, MMACC, Toccrpoit YCCP, I978.
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12, [axeT OPEKIANHHY NPOTrpaMM NIA SBTOMATHEIEDOBARHEOIO
NPOEKTHPOBAHAA Xede3006TOHHHX ROHCTPYKIUHEE HANSEMHEHX H NOIB6M-

HHX COOpYXeHH# B IDOMMWISHHOCTE K I'DAXIAKCROM CTPORTSIABRCTEE.
"IIINAIKBK" HUKACC Toccrpos YCCP, 1979 (Omucapme mpEmeHerEs NI
ACK 3,000CI).

13. liporpamsa pacyeTsa NPOIROCTE K XECTKOCTH TPYCGOOpOBO—
10 CT-0I. JrcIuyaTalmmoRRas NOXyMeHTarmsd, T.1 # 2. M., TeEopo-
KayYyr, I98I.

I4. Pacyer TUyOompoBOHOB HEA OPOYHOCTE MO Iporpamme "AcT-
pa" (YxasaHEe N0 OOATOTOBRKEe MCXOMHHX RRHHHMX ¥ ODPOBENEHED pac-
geros), Jl., UKTH, I98I,

15. PYROBOICTBO N0 ABRTOMATHSHPOBAHHOMY paACYeTy HA IpoY—
HOCTs JHHERHOR TACTE YpySomporOoLoB.P 4395-83, M,, BHUMUCT, I1983.

16, BHeQpelEKe CHCTEM ABTOMATHIRDOBAHHOI'O ITPOEKTEDOBRHESA
B OpraHEsammax Bceconsyporc odnemeHeprs "Conscrpofimpoert” (Or-
9eT, EoMep rocynapcTBersof permcrpamwe 8I0IRZIO7) .M., IS8I.
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[Ipuroxepme
IPYMEPH OI[EHKA JTOJT'OBBUYHOCTH OCHORHHX

S JEMERTOB MATYICTPAJEHHX TFYBQIIPOBOJOB

1. OeBxa C O TPOYROCTH HOR ILIeTH

I.I. PaccsarpEBasTCd KOHCTPYKTEBHEAA NPOYHOCTE TpyoH: J =
1420 wu; O =1I7,5 MM, P = 7,5 Mia.

Tpyda HSTOTOBISEA M3 craum IOI2P, y roropolf: 0, =440 Mia
x 6y =560 Mla, 0 =17,5I1,9-I5,6 wu.

Io fopmyme (3) EMeeM :

] -4—-(———1—12 15 = 333,8 Mla; 6] =65 =07, =0.
¥
Haxomes BHAYeHHA KOSPIEIAEHTOB ﬁ* . P * s
* by _ 440 _ * % ﬂ 40
F= bs 560 s 6, 560

3neck KosddmImeHT d = 40 Mla (xr? HeRODPOSHOHHHX X
MAIOAI'DECCHBEHRX CpeXn).

Koo{foumeHTH KOHUSHTDAIMHE HAUpaxeEmk A, ¥ A, IpHHE-
MBDTCH DABHHME g =1; Ke=1.

HasgadeRHH® pecypC TPYCONPOBONA IPEHEMRETCS DABHHM

t =365 - 24 + 33 = 2,98 - 105

OYHKIMD NIETEABHOR NPOYHOCTH /? HAXOOAT NO COOTHOWE-—

mp (23), rme 7 =10%, 7, = 1P i

Oy HEIED Immqecnoﬂ mpowmocre A" mexomar mo samEcEMO-
cre (25), rme fymmpm ¢, (X) (Z;/ = 1,2,3) BHORPADT
0 COOTHOWEHHAM (26)-(29),. Baaoaue YHCJA IHKAOB CJAeNyeT IpHHA-
MATE DABHHMK:

Np = 2.10% N, =20; N,=2710% WN;=2.10°

PacueTHOe ROJEIECTBO neperIndeHal marserarene#t KC 338 Cpox
CAYREGH ROHCTDPYEIEE A, Haxo,m-r o gopMmyJe

Xfﬁ/ﬁ' K

BeaNIAEy HOPMATEBHOI'O SHAYGHEA KOJHIECTBA NepeRIVISHEHR

Hargerarenelt KC B Teuenme I roma N cremyer mpuHEEMaT:  paBROM}
180,

KosdrgeHT sSamaca oo NOATOBEYHOCTE Ay = 5,
21



[Toxygaeu

X=-—LIBO'33' 5=0,06 - 104-
I 50

Ypcxa IHKJIOB XZ B X3
NPREMMATD DABHHMA Xy = 0.04 X3=O,O4-IOB.

pPexTHBEHR KOSQIHIMEHT Romen'rpamm OCTATOYHHX BAIDAXS-
EE NpE NMEPEeMEHHOM HAI'DyXeHHH K, = 0,35 (mra cRapEHx coe-
mEHeHAR) .

Ha ocnonannn coomaomeanﬁ (26)-(29) mRaxomaM:

Plx) =
blX,) = I . o o
0,06,I0 06, I
G,(X)= 0,78 7@—2%5—85 - 0,07 ?z igg = 0,71;
¢ 518 b9 55508
it
202= 55 0 0a. 104 04,70%
W(x)= 0,79 59210 —007 2I = 0,74:
_gg__fﬁz_ %Z__og_ Co
2.I0P
4() = 1; Zg 1
0,(L;) = 0,35 ~ (0,35 - I) 2I°6 = 0,9
5(&) = 0, — gt — O
. i ME .
0, !I 7, 0.04,T
99(/(3)-07’9 gzm 00’7—?3%22—=0,38.

"? Y IF

Ha OGEOBBEH cooTHOmWEHEA (25) mMeoM:
()-(1—079)+07I—092
J(X = (I-0,79) + 0,74 = 0,95;

RY0) = (1-0,79).0,9 + 0,38 = 0,57.

KOB(IJtIImHeET K yYETHBaeT XADAKTED MEXAHEYECKOI'0 H TemMuepa-

TYDHOT'O HAIDYXeEMA SJNeMeETOB M arpPpeCCHBEOCTH BHEMHeR® cpemH, P
ero ONpensJ AT IO cooTHOmeHED (22).

cHaveHBa kosdpimmmerToB A,, 7,, P> , P3  momyckaercs om-
PeIeJHATE 00 TaldJd.2.
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KooQQuIeHT meperpyskeE /I  BHOEpP&eTCH COrxacHo CHmII
"MarscTparkEHe TPYyCONMpOBOMH. HOpMH NPOSKTEDOBAHER",

B paccsarpEBaeMoM caysae /2 = I,I1,

o PopMmyxe (22) HAXOMEM:

1
— =0,5.0,92+ &2, 0,92+ L2 0,95 + &l 0,57 = 0,85.
K I,I 1,1 I,I

Jug mpaBofl 4acTE paBeHcTBa (22) ROSPIEIIKEHT HANEXHOCTH Ky
onmpeneadaercd corxacHo raape CHEII "MarmcrpaibEHe TPYCONDOBOMH.
HopM mpoexkTpoBaHmA”. Kosdfmumenr K ’; BHOHpaeTCd COrJACHO
804, L. "

B mccrenyemou cayise Ky = I,05; K, = 1,35,

R -~ HODMATEBHO® CONPOTHBIGHME MOTALIA TPYO ¥ COGMNEHETOIE-

HHX neTafeR, paBEoe §H , Mla.

Taxem odpasoM, R/ =bg = 560 Mla.

lIeBas 4ac?Th KPETEpPHS OPOYHOCTE (2I) paBEa

2R=2M=2 . 335,8 Mlsa,
1,30 « 1,056

IIpaBasg 4acTer KpETSDRA HPOYHOCTR (<I) paBma 2. 333,8 Mla.

TaxEs o0pasoM, TpeGoBAHEE XKDETEDEA IPOYHOCTE (2I) ymoBiew-
BOpHETCHA, TAK Kak 333,8 Mla < 335,8 Mila.

KosaueHT HCIONLBOBAHEA NPOYHOCTE PABEH

7 = 333,8 _ 0,909,
335, 8

I.2. PaccmarprBaeTcs ROHCTPYKTHBEAS IPOHOCTS TpYCH: L =
=1020 s, O = I16-0,6 m, 0 = I16-0,6 = I5,4 wu, P=7,5 Mia.
Tpy6a ESTCOTOBUSHR RS CTENH, Y RoTopolt: (O, = 470 Mila,
68 = 600 MII&. — o
KomuoHeRTH yoma®s  ® wmomerTa M, neftcTeBymmme B TpyGe,
DaBHH :
§ =16,0 e; 4, =39,0H; ¢ =-3,9 gH;
MI = =420,3 KHM; MQ-- -8,8 xHM, MB= -20,7 KHM,
[Lromams, MOMEET CONDOTEBICHEA ¥ NOJADHHE MOMERT CONDOTHE~
JXOHEA NONOPEYHOT'0 CeYeHHA TPYOH, COOTBETCTBYIEE J" , muaEc~
IANTCA N0 HOPMyIaM:

T(DE - D 8(0k-2;
= ( H 5*‘:’)}‘ W = Qﬂg (ﬂf/ 3!1) ’f WP=2W.
4 2,



Wy = 24 - 1078 W,
Oo fopmyram (3) HBXOJMM:

A
6___:75 IO%—Z'IS‘i =240,9MH&;

/ 2 . I5,4

A IC 2 o ol
- 420 3 -+ 8 8 _ 3 9 — 34 9 MIIa'
485 .8 .I0~4 ' '

Z I2.I0-8

2 2
GZ=-__..I./..£4_2.Q.;.-'3_18.;§._ - 3,9 = =35, Mila.
2 . I0OS 485,8 « I

% 2
6{3= 2 . 16 <+ 39 — I,? M[[a.;
485,8 « I0~

A
6 -— _EL — -O’% }‘ma.
12 24 , I07®

HoMiEa TRHHE 3HAYEHHA KOMIOHEHT HeBEATOPA BAUPAXeHWE ompe-
JexsnT no fopumytam (4) m (5), Ha ocHOBaREE 9THX QOPMyJ IDOJyIa-
eM:

A2

] _é_ \/2240,9 —34,9)2‘1"(240:9+715)2+(34r9+715)2+6 X

x(I,7° + 0,86%) = I53,4 Mila.

2
Cos3Q= 4(240,9:34,9:7,5+1,7°.84,9-0,86°.7,5) _ 3 o

153,4°
g — 0!5 Pax.
§J = I53,4 * ¢0S (I,05-0,5) = I30,4 Misa;

S, =153,4 » COS (I,05+0,5) = 3,07 Mia;
S, = -I53,4 « COS 0,5 = -I34,9 Mia,

3HaYeHRA CPeIHEero EalpAReHAA 6, ONPeNeNApT o fopmMyJe
(6):
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b= ?ic.:..g_t_%i:.?_:_?ﬁ = 89,4 Mila.

ilo coorrOmeHAAM (7) HaXOOAT pPACYETHHE SHAYEHES ROMIOHEHT

IeBHATOPE Hanmpaxerui:
S, = I34,9 Mia; S, = -130,4 Mla; 63= -3,07 Mla,

BHaqum Roo({MIIMeHT OB jo )3} /O paBHH

.y 6‘ 4m * ¥ {{ 4@
= = = 0,78; = — = = (,07.

3nech rosQ@MIEenT & = 40 Mla mIf HEeKODPOSHOHHHX H  MaJO-
AI'PECCHBHHX cpel.

KoosQdMImmeATH ROHIERTDAIME HAnpAXeHwH Ke X F‘t DA HEME~
DTCA PABHHMH: Ké = I; E‘t = I,

HasgadeHHH# pecypC TPYOONPOBONA IDHHAEMASTCH PABHHM:

Iy =365+ 24 .33=2,98 .1

dypxump puErersHot mpowmocrr K (9) maxomar mo coorHOme-

HED (23):
( t/= I0° 7, &, = IR «)

140,78) £, 2 98- I0°

R7=14 (IR S g
59 10

QYHKIOED IERIEYeCKOf IMPOIHOCTH RY/ HaXOIOAT IO BaBACHMO—

cT® (25), rne QyHRIEM 99 (X ) z,] = 1,2,3) samaEH COOT-
HOWeRHAMY (26)=-(29).

SHQYEeHAA CaB0BHX YHCEJ IHRIOB CASIyeT BHOHDPATH TAKHMHA:
Np =2:10%, N, =20, N, = 2.10%, W; = 2.10°

PacquHoe Romec'mo nepemqelmﬁ Rarserarenet KC 3a CpoOK
CIyZOH KOHCTDYKIMH Xy HaxONAT OO QOpMyxe

X =/1¢"Ky.

BesrIBmHAa HOPMATHBHOTO SHAYeHHA ROJMYECTBAE NEePeRINIsHHAR Ha-
reetateneit XC B Teuenme I rona I npwHumaeTcs pasHOft 180,

Koa{Q{mimenT sSamaca OO LOJNIOBEYHOCTH Ky  BHOHpaeTCA COr-
JacHo Tall.<. B paccmaTpuBaemoMm ciyuse Ky = 10,

HosTomy X; = I8C - 33 - 10 = 5,9 .I0%,

ducna muraoB Xo X X4, TpEBeneHse B fopmyxe (25), ompeme-
aapTea no GopMyJie
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x \
=t Ky Xp (£=23),
rme A, X; Budwpant mo Tad:.?2.
ToxysaeM: X, = 33 » I0 » 50 = 1,7 « I0%;
X3=33.10.5.10° = 1,7 - 10°,
IpPerRTEBHHE ROSPIMIEEHT KOEIEHTDAIME OCTATOYHHY HAUDIKE-

HE} IPE NePeMeHHOM Harpyxeuuu K, = 0,35(g cRapHHX coelmEeHmi) .
Ha ocHoBaBME coorHomeHmY# (26)-(29) mRaxomaT:
(P}(‘\/])= I;
4
! 0,910
g g.mf 0.84:

. LO =
e

¢,(X1) = 0,35-(0,35-1)

4
5,9.10
(%D 5,9,10°
fs (Xp)= 0,78 oy - 0,07: L2 _ 0.34:

V1Xo) = I;
4
B o Y20
P5(X)=0,78 ~ =5 1o - OO o T0E = 0,44
4 T G S TF
(p1 (K3) = [;
g 127;3506
,(Xz)= 0,35 - (0,35 - T) —~Ei o = 0,37 ;
: cq 2.1036
1,710 / I,7. IO
X ). lg 2 IOE _ 9 2.I62 = 0,08.
0 (X5)=0,78 0,07 —m—Erye e
J 2. 10° rg 2:10
2.10° ¢ 2.10°

Ha OCHOBSHHE COOTHOWeHUMR (25) MMeeM:
Fx) = (1 - 0,78) - 0,84 + 0,34 = 0,52;

Rf”f)(z;: (I- 0,78) + 0,44 = 0,66;
RYM)= (1 - 0,78) - 0,37 + 0,08 = 0,T6.



KosQ¢umreRT K yIXTHBEET XEPAKTED MEXAHWYECKOTO K TeMuepa-
TYPHOTO HArpyXeHHA BJEMEHTOB M &I'DECCHBHOCTE: BHewWHeR cpemH X
onpenenaeTcs M0 COOTHOWEHED (22).

SHaYeHRA KOSQAIIEeRTOR Pys Prs Po, Py TOMyCRaeTCA Ompeme—
JATE HO Talda. 2.

KoaQdEnueHT meperpyske /I BHOEpaeTcd COIMIACHO CHaII
"MaruCTpalbsHHe TPYGONPOBOMH. HOPMH IDOEKTEpPOBAHEA".

B paccmaTtpEBaemoM ciygse /I = I,I.

Io ¢popmyxne (22) HaxommM:

L-0,5.0,91 + L& 0,52 L2 0,66 + L 0,16 - 0,68.
K 1,1 T,I I,I

KosQEnEeRT HANSXHOCTH K; DpaBerCTBa (22) ompenmeJsamT COr-—
JacHO ruase CHHII "MardcTparnHHe TPYGONPOBOIH., HOPMH IPOEGKTEDPO—
BapEEaA". KosdfmmmeHT Kf BHORpPAeTCS IO 'rad.u;_ I.

B p‘!acmrpmuou coygae Ky = 1,05; Ky = I,<5.

/?7 ~ HOPMBTHBHOE CONPOTHBIGHAE METALIA TPY0 ¥ COSNEEETE-
TpHHX merane#t, paBHoe 6, , Mila.
Tarmu olpasom, /?f = @. = 600 MiIa.
fJpoBens pacyerH no PopMmyae (22), mONYIADT

R(t)= 890 - 0,68 _ 319 9 Mia,
1,25 .1,05

ECIE HeT HeoOXOmEMHX IAHHHX, TO gHadYeHHA KoS{dMIMeHTOB /?7
¥ f; DeKOMGHIyeTCH EHOEDATH COTJACEO TAGL. 3.

B sTOM cayuae /3, =1,9; B, =0,7.

[IJpaBasg 4acTs HepaBeHcTBaE (2I) HMeeT CASAYDNOES BSHAYGHME:
(I34,9+130,4)-1,9+3-(4-2-0,7-1,9)-(134,9-130,4)46.(0,7-1)-89,4=

=352,7 Mila,

CIIeHOBATEJRH0, TPeCOBAHEE XPHETEDHA NPOYHOCTH (2I) BHIION-
HeHO, Tak Rar 2-3I10,9 Mia = 62I,8 & > 352,7 Mla.

PacgeTH oA BTOPOTNO 3HAYEHHASA 2 = 35,1 Mla mporofaTcs
AHSJIOT'HYHO. B pe3yaprTaTe IOJIyIaeTCHd, 49T0 TPeCOBAHEE KDHETEDHA

IpoYEOCTE (21) BHIOANEAeTcA, TAR Kak 621,8 Mla > 524.,0 Mia.
Koa@PriMeHT ECOOJNHSO0BAHEA IPOYHOCTE DAaBEH

Z = 24,0 _ (.84,
621,8
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2. OueHra KOHCTDYKTUBHOR IPDOYHOCTH OTBQZA

2.1. PacceartprBaeTcsd KOHCTDYKTEBHAA TMPOYHOCTH OTBOJA:
0y = 220 wM, 7, = 1800 m;
§ =34_g 3 M mpr /7 = 0,6;
0 =285 g mumpr /7 =C,75 (corzacHo OCT I02-56~81);
P = 7,5 Mia.
OFBOX E3roTORMeH WS cramt ISXCHI, y roropok 6, =35C Mia
. 66 = D00 Mila.
IpgBeEeM paceeT IxE CAy3as, Korga ROoSQIwWIHEHT YCJIOBRH
padot’. /M = 0,6; 4% = 34-5,3=28,7 mm.
Ho ¢opmyxne (3) EMeeM:

A A
g = L2100 = - 28,7) _ 157,9 Mlla; (3 = 0¥ = 6%, =0,
2 . 28,7 2”13

I

72
* % %
HaxomaM 3HAYGRES KOSOIMIEOHTOB P E fD :

« br 350 L L 40
= = - == 0!7; = 7= = — = 0'08-
v Gg ~ 500 F 6 ¢ 500

3neck kosddmmEedr A = 40 Mia (IR HEeKOPPOSAOHHHX )
MAJIOATPECCHBHHX Cpex). A% SAeMeHTOB, HAXONANMXCA B CpexEear-
PEeCCHBHHX Ccpemax, A = 0),

pderTHBEEE ROSPIHIHEHT ROHIIGHTDAIME HAQUPAXSHAR HAXONAT
no cooTHomenmw (I1):

Y% 1800
= ==== = ],43 <K A = _013'1148"'116 = I!IS'
J 1220 Ae

Teopermyeckull KOSPEMIMEHT ROHUCHTPAIEH HAUDARSHEE oNpele-
JT0T N0 cooTHoweHmn (I6):

Ky = 0,9 = 3,36.
¢~ 1800 .28, K/
Q 5.10°
HaspageHHEH# Decypc TpyGonpoBOfs NPEHAMAETCH DABHHM
f =365 24 33 =2,98 - T0° .

OYBKIED LMTEJEHOM WpOYHOCTE K (@) PACCUYATHBADT N0 COOT—
romermm (23),
rne Zf] = IQ° T z-g = IOG q ! .

I+0,7 2+398- 10
5) ‘g

1
O~ 1, (LIB- 253617 "TE— - 0,36.

I,I6 ? 10°
paoy <
. 7 %




) (:
OYHKID TIHKJIAYECKOR IMDOYHOCTE K / HAXOMAT TI0 B2BECHMO—~
cTE (25),

rae Qyrxkmea ¢ (X; ) ‘7:; ] =1,2,3) HOADADT 00 COGTHOLEEAIU
(26}-(29). ’
[a80BHEe THCHA IMRIAOE CAELYCT IPHHYMATE PABRLMT
Ng =218, N, =20; N, =210% W; =2.10%

Pacgeryoe ROIMGSCTBO NEPexADZIeHAA HarHeTavesed KO 3a 2DOK
CIYECK ROHCTDYKIHE A, gaxomar mo ¢opMye:

X,‘f;f é(,v LA RODPIMTHEHTS YOIOBRE pagoTH /7 = 0,0 &

Xf{:(-;:’?t /wm X0DPEMMHEHTa yoJuIORKit pssoT™H /7 = O,775.

BesrYEHa HOPMATHBHECI'O SHAYSHAA XOJHYeSTBA NegcrcycHEl

Ha~
raeraTesed KC B TeyeH®wa oxHOrO rora // IpHHAMasTcs pasReh

180
ke ™

RKosdEMImMenT 3amaca N0 JONTOBEUYHGCTE Ay =5.
Torma X, =180 - 33 - 5 = 2,97 - I0%,

UNCJA IREICB X7 X X ‘? B fopuyme (25) Inmycraercd Hh-
: _ o 1rh. vy _ : \

OXDATE: X2 = 2.107%; X3—2.ID g roa(dArEeHT2 YCeaorkElk pasorTd
Ml =0,6x Xz_-E.IOa; Xq = 2.I05 . rosddmmerTa | ycropult
pagem /11 = 0,75.

JpPerTHEERE KOSPIRIEERT XCHIENTPAAH OCTATOYHHX RANpAKS--
HEX{ IDE IepeMeHHON HRAI'DYERSEYH K,=0,30.

Ha ocroBsHEZ coorTHOmeHEHR (26)-{29) BHaxomzM:

4
2 97.1I0%
é’g——-g—,_
2.0
{py(xr)z"l_f S — = 0,5;
3,33 3,36 I.,I6 _T_fy—s
2.10 \
b S
P (X1) = 0,35 - (0,36 - T) — & - 09
2 g 215
2,97 1c4 ) 5> g7 104
o N\ _
L .
¥ (o= 0.7 - 0,08 ———— = (,36;
V4 2.10 2.1
“'9 2,106 > 100
/ 2.154
¥ {X.) = L L L iZ.IG - [,52:
e 8,58 38 1,16~ p,
- h ’ €95 105
Poko) = 1
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2
; 1"" O 7 2'IO — O.[B ———2‘——2 IO = 01391
"(13\ e 2. 1? 2.10
59 S5 F 4 35
0, (Xn) = 5-1-33 = 0,3;
{Pz (Xg} = 0,3 ’
p, (X3} = 0,08

PUUX)= (1-0,7) C,5 + 0,94 + 0,36 = 0,5;
X ,,(Xz]: (I-0,7) 0,52 + 0,39 = 0,55;

7'(x;)= (1-6,7) 0,3 - 0,35 + 0,08 = 0, II.

KoodhumrenT X yIITHBARET XSDAKTET MEXAHHYECKOTO X TEMIEra-
TYPHOTO HAUDYXEHHEA BJEMEHTCB K aI'PECCHBHOCTE BHEWEEH CpeiH H
ONpeNesISeTCH MO cooryomeHyMm (22).

3naverHR xosplmrmentos £, , 0 A, P, EORYCRaeTes
BHOMDATE 0 Tadi.c,

Kos@mmuoyT meperpysx® /1 ompernesap™ coruacHo CHEIl "Ma-
FECTPAJIEHHE TPYOONpPOBOIH. HOpPMH IPOSKTEDOBaHMA",

B paccuaTpEpasMoM caydse /7 = I,T.

Ic dopmyae (22) mraxomau:

.05 . 0,36 + 22 0.5 + G2 0,55 + Sl o, 17 = 0,38.

o f I,T I,I I,T
3 fopuyse (22) xosddMIZeHT HANEXHOCTH K; oOTpareiAcres
COTJ2CHO TXane CHEHII ““hmc*rpmzhe TPYCONPCBOMH. HOPAH IIPO—
eRTHPORAHAA" I{oamunew RI Budnpae'rcﬂ 1o Tassr. L.
B a'rom cAygae Kﬂ 1,05; KI = 1,35.
FT ~ HOPMATHBHOE COIDOTHBICHHE METaJLIA TDYOH,COeIHHA-
TeJLEHX HeTanef, paBHOe 65 , Mla,
TaxeM o6pasoM P = bg; = 500 Mla.
JleBaa 4acTh KpETBpHﬁ npogsocT® (2I) pamgpa:
o, 200 038 _ 5. 134 1470,
~ 1,35 -I,06
[IpaBad TacT: KpHTepHsa npouHocTE (2I) papra 2-152 .lla.
TakEM 0GDasoOM, TPeCOBAHWe KpHTOPHA npougocTd (2I) Ee ymo-
BAGTBOPEHO, rax Kax I52 iflla > 134 illa,
CaenoBarelpR0, QAKTAYOCKAA IOMTrOBeYHOCTE OTBOXR MEHDBIE
HASHAYEHHOI'O pecypca TpySonporoma. OuUpenesuM 3TY RO OBEYHOCTS.
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A1 I0 xeT BMeeM:
t =365 - 24 - I0 = 8,756 . T0% u;

p0- 1 s 2336 ) P PR o
1,16 ? DS
7 1P
X- =180 - I0 - 5 =9 - I0%
. o . T4
X9 - 10 P 1{ — 6-0’6 . 103'
-* 33
3
x, =102 10" . ¢ 06 . 105;
32
o T3
tg :J.IJG
. : T 2. IC )
O ()= === = (3~ - ) = 0,56;
73,38 3,38 I,76 0 4, 20
N (X - §2.ID
tz (X7) = 13
3, I0° 9, 103
5/ Ve 00 g :
{P (XI}’:O,G‘ ; Z'IO - 0,08 —_——g—-ij[gg = r}’44=
3 ’ 2.10° r 2.10
7 2.108 4 2.10°
_ 7 6,06-10°
PR SELR S I ¥ o1b
1 e’ 3’35 ( 3136 I,IS ) 20 - =Us 8:
AR
Vo llo) = 1 6,06, 10° 10°
1 6,06,.10%
9510 4402
(-P3 kXQ,I = e,'}" W— - 0,08 —[——z—m?— — 0,4"'/,
Z 19 b
57 o IUB g 2 IE
5
5,06, 1C
. T 1 GIR
P (X3) = - = Ta ) = U,3€;
78 T T e 3, 1,16 —"5—20—
4 %.I-G
TN
Zg Slm-;\.
P, (X)) = €,35-(0,35 - T) <10 =0,5%
2. 162
5 2.10F
6,06 IO 3
J 2m® pg G810
P, Xg)= 0.7 ——eg— = 0, 08— _ 5 76,



AJ“’(XI) = (I-0,7) G,56 + 0,44 = 0,6T;

Pf:':(z - (I-07) 0,58 + 0,47 = 0,64:
- (Xg) = (I-0,7) 0,36 - 0,52 + 0,16 = 0,22,
/_;.. = 0,5+ 6,47 + U2 0,87 . %% 0,64 + %{- 0,22 = 0,49

TaxmM cOpasoMm, HevaBedcTrO (2I) BHIIOXHERO, T.e. [52 Mia<
<173 Mla.
Ing 20 Jner sMceM:

b =385-24 - 20 =1T1,75 . IC° u;

Xy =180 - 20 * 5 =1,8 - I0;

r ~ 6 ”~
X =<8 2. 10 1o 108,

—
gy

2 33
Toonery pacyeTd JAA LONTOREYHOCTA, paspoR 20 rggay ,lonYy UM
yTs Tpefobanie Kpmrepka rpounceTk (21) Re YEORISTBOpAeTCH,Tak
¥ax  IC2 Min >  T45 {2,
CJleEOBATENEHD, HCROMBA I0JIOEEYNOCTD RaXoImrod Mexry 0 #
0 rogaMz, YTOCH ONpencuaATh ee, IpCIAeJacM CleIynliic DPeCyery:

P’[[}) E/éﬁf 173 - 148

Q‘_..._
70 é’g °0 tq 10- EeE
r#:: giﬂ - g/!&’)'f‘._p.,

{
_ ¥ . o = -
Taxmys o6pa3oM, X = =88 173 £ 152 1,253
e -83
v, 43529
t =€ :
[ioyiygaerTes, 4T0 MCKOMAA NOJT'OBEYHOCTE: [aBHA!
1,25

W

f:ﬁ%‘/ﬁ""gg = 14 8%,

> 2
TIDOBEDRA JIOLYIERNOTO MAIf 5 Pesyrerara oo mavp "2 fOH-~

ro}l MeTOIWKe ITORASHBEST, dT0 RaKneE:=as MCJITOBEYBOCT: “=18
IOZaM YAORJICTBODEET KpUTEPHK IDOYHCCTE. [ipH aroM /) = T.
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~CJY TIDOBECTZ 4KAJIOTHUYHHE pacueTH IV Ros@drImeRTa VCJd-

BA¥ padotH /77 = C,75, TO NOIyYRTCH, ITO QAKTAYECKAd IOJIOBEU-

HOCTB OTBOIA MEHBNE HARHAYEHHOI'0 pecypca TPYOOonpOBOIA, DABHOTO
33 TomaMm, 159 Tla < 799 fMla, 7.e.

Fe BHUOJHAETCH TpeldoBa-
HUe XpUTepHs mpouroctE (27).

QaKTAYECKYD NOJTOBEYHOCTH: MOXRHO DACCYUTATE TEM X6 IyTEM

UTO N LI CJIy4Yasi, KOorna KOB@@HHHGHT YCIOBAE paCoTH
Oua OKA3HBAGTCHA DaBHOR 7 = TC rOZa.

2.2. PaccmarpuBaeTcs WOEQTPYKmHBH&H TPOYHOCTH OTBOHE L=
=IC2C M, 0 = 28_4 MM, 0

28 — 4 = 24 v, P

o = (C,0.

= 7,0 T4,
OTBOI ¥3TOTORJEE 3 cTa M, y Koropo# @} = 340 .Iia, @:
=500 Mla. R
KOMIIOH@HTH YCHIHRA &’ X MOMeHTa .7, NeACTBYXIEe B OTBOIE,
paBEH: &, = I5 x=H; &72 27 ¥y {5 =57 &
iy o= 230,5 ®M; Y, = T3 ®EM; 1L = -0,7

[liojany, MOMEHT COIDOTHRIEHUA, NOJAPHHZ MOMEHT COIPOTHR-

%
JIEHAA NOIEPEYHOIr'O CEeYeHHA OTBONA, COOTBETCTEYHIME 0
YACJANTCH IO DOPMYJIAM:

7( D, - D)

, BH=—

‘Y 4
_ al ' Qagg[‘gﬁ_ﬂéﬂ).
F o= 1 W = - - ,
4 Dy
W, =2W.
3 paccMaTpUBAEMOM CJyUaEe MMEeM:
ke 2 2 ~
£ = 3,14 (T102% - 97,2%) _ 5T rn—4 Ve
ot - 7.2

W, = 36474 . 100 ¥B,
To dopmymam (3) zMmeem:

5 - 7.5 (1020 - 2 . 24)

- T57.9 'Ta:
/ 2.24
A o )
6’_ 23C, 0 4+ I3 + o7 — 73 .4 "Tig-
= __‘_T Ly f2 iy

2 18237 . I( 5T . Tr-4

Fa¥ - 9 - —

< oiS <  ARR L L
2 ~go37 ., —o—° Y 7BT.IC

o
(A



A A
2 Y I5% 4 o< 0,7
b3 751 . 104 %2~ Fogmar 1 ' )

HoMAEaNEHHE SRAYEeHHA KOMIOHEHT IeBHATODPA HAUPAXSHRWHR Ol-
penexAnTCA 1o QopMmyxmaM (4), (5). Fa ocHOBRHER »TEX  DopMyT
NOJYIaeM:

[

;= Y2 (I51,9-I3,4)2+(I5T,94+7,5)%+(13,4+7,5)%46 x

x(0.8° 4 0, 0192) - 100,0 Ma;

( 2 Qo )

100°

0,9;
, = 100 Cos  (I,05-0,5) = 85,3 Mila;
$p= 100 Cos  (I,05+0,5) = 2,08 Mla;
8= -I00 Cos 0,5 = -87,8 M.
SEAYSHME CPEeNHOTO HANDAXSHHA ompeXesdor mo fopmyrne (6):

G,= EL?_L%QA_'_LQ = 52.6 Mia.

[lo coorHomermaM (7) HAXONAT pACUYETHHE SHAYEHES KOMIOHEHT
TOBEATOPA HANPSXeHRMH
&, 87,8 Mla; S, = _853MUa. S, = -2,08 MiIa.

SHAYeHAA KGBEIII!EIIHBHTOB f? X f? Pa&BHH

X
‘/O ~ 67- 340 = O 68 /f)**z E_ p— 0,08
5@ 500 200

3neck kooddEmumeHT @ = 40 Mia (1mrg HEeROPPOSHOHHHX H M8-
JIOAT'DECCHBHHX Cpell) .

pPerTrrHt KObdPEIMERT KOWIEHTDAIME HANpAXSeHEE HEXONAT
mo cooTHoweRm® (IT):

g = 1,0 < 2. K5 =-0,3-1,5+1,6 = T,10.

Teopernueckal kosdPrmVenT XOFNIEHTpPANVHE RanpAXeHw#) onpene-—
JADT MO COOTHOWEHHD (I6): >

A=0,14; K =0,9-0,14 3 =3,34.
HaspaverRHt pecypc TPYSONpOBONR UPAHEAMRETCH DABHHM:
t =365 .24 .33=2.9 10°¢%

QYEKIAR IIETENEHON HPOYHOCTH £ (07 H&XORAT N0 COOTHOWME—
BEn (23)
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( tl = IC® ¥, L,y = 10° «)
5
I I4+C, 68 2,98.1C
(0) 1 ('JH_I'SI ~ '2--"5""5’4’II ) Zg —'_Q—IQ _
Y ——— = (C,36.
I,I5 1o’
7 1P
PYEKIEA MRAKMIECKOE IPOYHOCTH ;?h” pacCYHTHBAETCA (e
3aBACAMOCTH (25), rme dyuramm ¢%(X}) (r€]'= T,2,3)sama-

HH COOTHOWEHEAME (26)-(29).
ha30BHE YHCJR IWRJIOB CIeNyeT IPEHEMATEH DABHEMM:
No=12 .1C% ;3 WN,=20f WN,=210% WN;=2.10%
Pac4eTHOe KOUMYECTBO NEePeRMNIcHEE HarrerarTesnelt KC sa CpoOk
CIIYXOH ROHCTDPYKUEH XI HEXORAT 1m0 QopMyJIe:

X <1t Ky

DeJEIRHA HODMATEBHOT'O 3IHAYEHHA ROVIMYECTBA NEepeRImYeRr#
pargerarensft KC B Tegenme T roma [V mpreEmaerca pasro#t I80.

RoaddrmmeRT sanaca 0 NOJTOBEIHOCTH K, BHOWDADT COIVIA-
CHO TalJ.2.

B srom cayuae K, = IO.

X; = 180 - 33 - 10 = 5,9 + 104,

drcra mernoB X, # Xn B COOTHOWEHTH (25) ONPENIeNIADTCA 110
dopmyze A, =t K, X? - (2 =2, 3), roe Xy, X; BuOMpaiT-
c4 corJacHo Talx,?2.

[Ioryaaem:

Xo =33 .10 .50 =1,7.10% X, =33 .10 . 5. 1C° =
- 1,7 . 10P.

J0PexkTERHEHY ROBPIMIMERT KOFIEHTDAIME OCTATOYHHX HAIDARE—
HEA IIDY IIepPeMeEROM HaIr'pYXeHEH Ko = 0,35 (i CBA&PHHX CcOeXwHe-
HEl ) .

La ocHoparER cooTHomeHEM (26)-(25) HAxXOmAT:

4
0,9. 10
7 o1

I T I _ 47
(P (X"')_ — — ( — ) e S —_— C; =y
[ 3.34 3.34 TT5 71205
5 2-

5,910
G e

SDZ ! / 2. 1C ’
2.TOE




8 , éJ 5:5. N
lpj (X:): :,69 ? 2.*80 _ F,GS g 2.?:_;(/ — C,?’i‘:
.-‘:..L"r Z.TL_‘;
g 5T G o=
] ] ) fg ?1*;51,
(Xp) = = = (o - —=— ) — o = (,54;
‘a@ K 3,34 3,34 1,75 %,_—5— ’
2.1C
1,7.10
) b9 518
902 (XQ) — C,SD—(E,S&I) —_T?Er = I,C2
f . -
vy vl ¢ 2.1C - ol
7 o= g
. (Xo)= C,56 — - C 08 e = (,3¢;
e 7 2=
P (5)= = = (o = =) ~— L = [,37;
{ - 2,34 3,34 —,15 fg—i)—:?;;—
£y 1a2.1C°
i 4 2, 100
?92 (y’g): F,SU‘(f,:u—T} ?.IO4 — 0,3"}';
>, 7CP
S py L7100
£g —a—tns § 1%
_ 2.1C
9, (Zz)= C,68 221?? — - 0,08 -0
5}; 2.106 géz 2. 705

Ha ocHOBaKME cooTHomeHHs (25) mMeel:

RY (%,3=(1-0,68) . 0,47 . C,84 + 0,28 = C,47;

B SRR

PUX) = (1-0,68) . 0,54 . 1,02 + C,39 = C,57;
R (x5) = (1-0,68) . 0,31 . 0,37 + 0,09 = ©, T3,

ROQOEIHEHT K YUHTHBAET X8DAKTEP MEXANNICeCKOI'0 K TeMie-

DETYPHOT'O HATUDYXEHUA 3JEMEeHTOB H aUPeCCHBROCTE BEEWHEH Cpeln
¥ ompeneyfeTcd N0 cooTHomeHED (22).

Jpagerus KoapPmmenToB P,, Py, Po, P, IOMyCKAETCA BHGT—~
DaThy 0o Taok, <.
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KosQQUIVERT NEPErpy3Kkd /I  ONPeNeNADT COrmacHo CHell "Ma-
FECTPAJNIBHHE TPYOONPOBOIH. HODMH NMPOERTHDPOBAHMR" .

B paccmaTpyBaeMoMm ciayuyae /7 = 1,7,

[To @opmyse (22) HaXOIVM:

L-0,5.0,38+ &2 . 0,47 + a2, 0,57 + &I | 5 152 o A
K 1,1 1,7 1,71 > o= 0,38,

y -

KoaddriineHT HaIeXHOCTY K, paBeHcTBa (22) ompemessercs co-
rJIACHO rumaBe Chuil "dardcrpansHHe TPYCOIPOBOmN. HODMH mpoerTH-—
poBaHEa", Kos@duomeHT KI* BHGH])&ET COrJiaCHO TadJ. I.

B %’I‘OM Iy dae KH = JI,Cb; KI = I,25.

R, - HODMATHBHOE CONDOTHBIGHYE METALIA TPYS ¥ COEIMEHTE-
JbHHX Jerane#t, pasHoe bHg , ilia.

Takum o0pasom, A’;" = 0g = 5CC la.

IIo dopMmysie (22) nmosydaeTcd:

R(t) = X0 = 0,36 _ 137 1 '[a.
I,25-1,C5

ECIH HeT HeOOXOIEMHX JAHEHX, TO 3HAUEEAA KROAPIMIMEHTOR /3]
W /32 PEROMEHNyeTCs BHOMDATE N0 Tadx,3.

B IAEHOM cJIydae _/3] = I1;9; ﬂz = (0,7,

[lpaBea 4yacTe HepaBeHcTBa (ZI) mMeeT caenywilee SHadeHde:
(87,8+85,3) « 1,9 + 3+(4-2.0,7-1,9)-(87,6-85,3)+6+(0,7-1)-52,6=
= 239,58 .ila.

Taxym ofpaszom, TpefoBaHpe KPATEpHA IPOuUHOCTH (2I) BHIOJI-
HEHO, Tak Kak <-137,1 .lia = 274,2 I.-Hla > 239,05 .Ia.

PacyeTH IS BTOPOr'O BHAYEHKA 6, = -11,9 uIla IIpoBOAATCH
aHaJIOTAYHO, 3 DEesyIsTaTS NOMyyacTeii, “Ts TPeCoBaHde KPUTODEA
nmpousocTd (2I) He BHOOJHAeTCH, Tax kax 274,2 Mla < 3I3,4 Mia,
CIenoBaTeNbHO, PAKTAYEeCKasT NOJSTOBEYHCCTSH CTBONA NMeWBlIe YazHag9eH-

HOTO JEecypca TDysomponcia. OnMperesii: 57V T0II'0OBEYHOCTH.
raccraTiiBaeTCs HONTOBEYHOCTS, maBHaR ol romamM:

— r.'i.'ﬂ'u' i b ﬁ— "—rw‘__
t = 00 . 24 . 2L = e 1O \ g







P (X;)=(1-0,68) - 0,5 + 0,92 + 0,35 = 0,5;
£ (%,)=(1-0,68) . 0,56 + 0;43 = 0,61;
£ (x,)=(1-0,68) . 0,33 . 0,45 + 0,12 = 0,I7;

L = 0,5.0,41 + L2, 0,5 L2 0,61 + &l .0,17 - C,43;

K 1,1 I, I,I
Rlt) = 200 » 0,43 _ 1638 Mia.
1,25 « 1,05

TakAaM 00pasoOM, TpeGOBAHEE KDHTEpHs IpoYHOCTE (2I) BHIION-
HOHQ, Tar Kak < , 163,8 Mla = 327,6 Mlla > 3I1I3,4 Mia,

CIeNoBATeNEHO, ECKOMAS NOJTOBEYHOCTE 7 HAXOIHTCH MGE-
oy <0 E 33 romaMm.

YTOCH ONMpeneXETH ee, NMPOBONATCHA CASHyXUME DACYETH:

oK~ Rs o x AKXy 2R Rs
A Zf;l,,-f;{f’ X A

rme A - npasad vacTs KpETepEs OpouHocTE (2I);

X, = DONT'OBEIHOCTSH, NUDH KOTOPOR BHIIONHANTCA TPeCOBAHRASA
KpDETEpHEA OpOYHOCTE (2I);

Xz — HNONrOBEYHOCTE, NIPH KOTOPOf Tpedomanme (2I) He BH-
NIOJHAETCH;

£, ® /E’J ~ BHAYEHMA JeBO# YACTH KpHETEepHA NpousocTE (2I), cooT=—
BeTCTEYXIHE ,no.uronet{m}qpau Xy B Xc.

L=y 043529

A =,§22;§:22E‘2_= _26710; X*# -267I0'II3-327I6+3ISI4 =I,35;

I,3—I,5 -26710
1,30
¥ m
t =€ " = 22 IrOOAM, T.e., HCROMASA JOJT'OBEYHOCTEH pPABHA

22 romaM, I[poBepra MOJYUYESHEOr'O ILIA zf* pesyasTaTa II0 BHUEIPH-
BeIeHHOR MEeTOIMKe NOKASHBAEeT, 4TO HallneHHAA ROITOBEYHOCTE %=
=22 rogak YIOOBJIETBOPAET KPATEDHD IPOYHOCTH. [IpH 9TOM Z = I,
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3, OileHK3 KOHCTDYKTMBHOR NDOUHOCTH TDORHKKOBOIQ
COeN Mt EHURA
3.1. PacemaTprBaeTCqd KOHCTPYKTUBHAHR NPOYHOCTE WTaEMIIOCBAD-—
Horo Tpoftsmka  Jy = 1220; éf,,, = 1220; O = 38_5 1 MM; ‘9,7 —
:38_3'I NN, ‘52 = 48 MM ITPA 7l = C,S; 0 = 30_15 D:IM; fS? —
=30_1 5 MM; 0, = 38 mm py /77 = C,75 (coramacso OCT I02-59-8I);
P = 7,5 Mla.
Tpoiyurk maroropaes M3 cram [5XCHL, y KOTOpOA:
67~= 35C Mla # 65 = 200 L‘J.Ia;
0y =38 -3,1=234,9m; JJ=2386-3,T=34,9 mw,
Ilo dopmyne (3) mMeewm:

A X
b,= L2 liedmeddid) _ 123,6 iflla; po=2L =08
C.34,9 oG (

D 13
- x
Haxomrmv sHaverus xoad@MIgielTOB /D K /DJHlli :
_/f*_ br _ 385G _ ¢ n.
6 500

alechk KRos@PuuueHT A = 40 MIa (g HEeROPPO3MOHEHX ¥ MAJIO-
arpeCCUBEHX Cpell).

JQPERTHBHHE ROSPPULIMEHT KCHIEHTDALEK HATPAKCHMH HaXOmAT
mo coorHowernrn (I0):

= 1220 _ 1, - _ _
= o = A, =0C,5+0C,95 = 1,45, m.e. A, = 1,45,

TeopeTHyecke®t RospIrIEeHT KOHIEHTDALNHY HAIDSIXCHHA onpele—
JART 00 cOooTHowerwn (I5):

Ky = 1L _ o5 g6 K =209,
12 » 34,9 A

Ha3RadeHHHR pecypc TPYGONPOBOIA NPHEEMAETCH PABHHM:
T =2365-.24 - 33 =2,98 « IC° v,
QYHKIMD LIATEIBHOA TPOYROCTH £v ‘ HaxXONAT N0 COOTHOWE-

rme 0. =1C% w9 7. =1IC° q;

g
/ : [ I+«C,’7) 7 2,98.1'55
- - Y
A)(a)z L + I 4:) 2-6 9 10 — (\:,36 :
1,45 0o

& 1%



QYHKUAN HERIMIeCROf TPOYHOCTH Rl ONpeNesAlnT IO 3aBH~
ceMocTd (25), rme QyrkmEm (] (X]')f (1,] =1,2,3) paccuu-
THBRWT [0 COOTHOmeRHAM (26)-(29).

ba30BHE YACJE IEKJIOB CJEIyeT EHHHM3TB PaBHHMH :

Np= 2.10°%;  No=20; AM,=2.10% A= 2.1C°,

PacueTHOEe KOJIMYIECTBO IeperMmIcHER Harserartesei KC 34
CPOK CJYRCH KOHCTDYKIME X;  HaxomAT N0 JopmyJe:

Xﬁfgt*/ﬁf,v g keos@dmiMenTa ycJOBdE padoTH /77 = (,6 X

X, = /5/725’/(” A KOSQIMIAEHTa YCJIOBME padotH /77 = C,75.

BeJM9AHA HOPMATHBHOI'O 3HAYEHMA XOJMYECTBE IepeRInYeHmd
HarxetaTtesed KC B Tevenue [ roza |1 nmprHmmaeTcs pasgofl 18C,

KospdmoweRT 3anaca mo nojroBeuHoct®: Ky = 5,0. [Houayua-
ew X, =180 .33, 5 =2,97.1C%,

{mcna marI0B X5 ¥ X, B Qopwyie (25) momyckaeTcs BHOEDATE
TAKAMY

X

2.104; Xs = 2.166 I8 RODQPYIIIEHTa YCJIAOBAA PACOTH

2 pr—
/)Tz — 016; —

X2 = 2.133; Xs = 2.IC° mnA ROSQPAIIMEHTA YCJI0BAN DaGCTH
7l = 0,75.

IpPeRTEBHER KO02PPMIIMEHT KOHUEHTpAIMYA OCTATOYHHX HAIpARe-
HUH IIDK II€pEMEHHOM HAlpYEeHIH £, = (,30.
Ha OCHOBaH¥® cooTHOmeHu# (26)-(29) HaxommM:

| 4
) ) i? 2,?7.IO
P (Xp)=z == = (=2 - 2y L 2adC 47,
,~ 2,9 2,9 1,45 ’ 20
7 2.1c°
7 2,97,1C*
, (¥7)= 0,35-(C,35-1) 2“5 = 0,94;
2,10
Z? 2,108
, 2,9’7.%6‘4 v, 297,704
N g <elU i 2_1{32
@ (X-)= C,7 _
S gy 2L G (8 S = (,36;
g 2,7C° fi 2..0°



g 2L
(,Dr(Xz):l__ _L__:;._)_f_z_l;g__zc,%,
RS 2,9 1,45 / 20
? 2.105
.| ra4
Z 2el( 2o (]
(p (X2)= C,7 9 2. 10 - ,08 _@__I_C_z = (C,39;
3 é’ 2,10 / 24,10
f? 2.IC; ; 2.1C

¥, (X,) = ©,35;
P, (X5) = 0,C8.

Ha OCHOBaEEM COOTHOWeHMHA (25) HMeewm:

R (%X)=(1-0,7) 0,47 . C,94 + 0,36 = 0,49;

R (%5) = (I~0,7) 0,48 . 0,I + 0,39 = 0,53;

RY(x)) = (1-0,7) 0,34, 0,35 + 0,08 = 0,I2.

KosddmmeHT K yURTHRAET XADAKTED MEeXaRAYECKOrO ¥ Temuepa-
TYPHOI'O HAIPYRSHEA BJIEMEHTOB ¥ AI'DECCABHOCTDL BHEUHEK CPEemH ¢
ONPERBAASTCA O COOTHOMERHD (22).

SHaueHEA KOSPImmeHTOB £, P] , P, , F3 Iomyckaercd
BHGHPATE IO Talda.<.

Kos@QmmeHT meperpyzry /I HaxomdaT no CHull “"llarmeTpass—
HHE TPyOOIpOBOIH. HOPDMH IPOEKTHDPOBAHMA",

B paccMaTpEBaAEeMOM CJyuae /T = 7,1.

[lo dopmyste (22) HaxOmMM:

L-0,5.0,3+%20,49 + &2 0,53+ &t (,I2 = C,38.
K I,T 1,1 1,1

B gopmyne (22) rosdfmmment HamexsocT® K, ompeneadercd co-
rjaacHo raase CHull "MarmeTpasppHe TPYOOIPOBOIH. HOPMH IPOSRTH-
; X
poparms”. Kos@gmmmenr A, BHGHPASTCA 1O rada. .
B BTOM cJydae KH = I1,05; KI = 1,35;
/F’;’ —~ HODMATHBHOE CONPUTHBICHAE METALla TPYO K COSNUMHUTE-
NBHHX JeTare#f, paBmoe Og , Mia.
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TarmM o0pasoM, A’;" bg = 5C C Mila,

JdeBafd 4acTh KpUTepha ImpouyHocTH (2I) pasHa:

> . 200 . 0,38 _ 5, 134 MIa.
1,35 «1,05

[[paBas 4acTh KpATepHd IpodHocTH (2I) paBHa 2 « I23 la.
CiemoBaTessHO, HepaBeHCTBO (2I) BHIIOJNHEHO, TaK Kak
134 dla = I23 .Ila.
R03QQIIIMEHT HCIONBI0BAHAA MPOYHOCTH DABEH:
7 = I23 - 0,92.
134

YRABaHHHEe pacyeTH OpoBomwM ILng kosdfmmerTa ycoomw#f pa-
O0oTH /M = (0,6. ECAM IDOBECTH aHAJOTMYHHE PACUETH IJIA M1 =
=0,75, TO NOJNyYmM, 9YTO HepaBeHCTBO (21) BHNOIHAETCH, TAK Kak

I55,2 Mla > 153 Mia.
KoshdrimeHnT HCHONB30BARKA NMPOYHOCTE  /  DaBeH:

7 = 2238 - 0,99,
199,%
3.<. PaccmaTpEBaeTCA KOHCTPYKTHBHAA IPOYHOCTE WTAMIOCBApD-
HOro TpoHHERa ¢ ycuIEBanmuME Hamaamkamu: Jy = 1044 wm; d, =
-1044 w; Oy = 26-1,9 = 24,Tmu; 0 =1,5. 24,1 = 36,2 wm;
P =7, Mla,
TpORHEK H3TOTOBJIGH ®S CT&JM, y KoTopot 0O, = 340 Mia;
bg = 50C Mia. .
KOMIIOHE€HTH yCHJMA § ¥ momeHTa ET, nef{CcTByXHe B TpPOH-
HUKe, PaBHH: K, = -328 KHy {, = -6I0 KH; M= -I008 xHM.
ILromans, MOMEHT COHDPOTHBRICHEA X IOJSAPHHA MOMEHT COIPOTHB-
JEHMSA NONEPEYHOr'0 CeYeHMA TPYOH, COOTBETCTBYHUHE J* , BHYHC~-
JADRT 00 QOpPMyJaM:
7( D/} 44) 4098(2y - ﬂay)
= W =
v ﬂff
W,=<2-W.

B paccMaTpHBaeMOM CJydae HMEeEM:

( 2 21

o=



4 4

104,4

WP — 55448 . 0—6 3-
o ¢opmysam (3) mMeeMm:

A
6 — 7,0(1044 - 2 , 36,2 — IOO,G Mﬂa;
7 2 . 36,2

A

by= =B o8I0 . 37,0 f;
2 omm4 . IO 1140 . I0~4

A
b, == 08 610 - -4T,7 Mla;

& ovmo4 I0® T140.10°2

M

6= =238 __ _5g8:Mia: 6.=0.
37 1140 1072 2

HOMMHATEHNEe 3HAYEHES KOMIOHEHT NeBMHATOpa BAIpAXeHNMR ompe-~
TeJART no gopmysaMm (4), (5). Ha OCHOBAHHE smx d)om.n IOy I8 EM:

A

6 - [ V (10C,6 - 3I,0)2+(I00, 6+’7 5)}24+(31,0+7,5)%+6+5 ,8°=

= 63,6 i,
00539 - 4(100,6 . 31,0 , 7,5 + 5,8° - 31,0)_ g gg.

63,6°
g = C,39;

o;= 63,6 Cos (I,05~(,39) = 50,2 Mla;

= 0S yUo + U, = 0,9 wslla;
§2 63,6 Cos (I,05 + 0,39) = 8,3 illa
S3= -63,6 Cos 0,39 = -55,8 Ma.

3HAYSHEe CpellHer's HANDAROHES O, onpeleaant mo Hopmy-
e (5):

60: IDCIB +- gIIC - 7:5 — 4]:,4 Lma.

1io cooTHowerua (7)) HaXOUST pACYeTHHE 3HAYEHAA KOMIOHEHT
IeBaTopa HaIpSReH AN

8 = o8, .[ia; 82:"- =20, ? wla; S - =8,3 .ila.
oFaueHH‘I ROBQIUITEELE TOR /C’ a jO* PABHH :
*_ _br _ 340 a4

= = == = (i,65; = — = (,08.
F bg 500 f bg  50C
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3neck RosPPummeHT @ = 40 Mia (T HEKROPDOSHOHHHX X MAJIO—
arpeCCUBHHX Cpex).

JOPeKTUBHHE KOo(EMIMEHT KOHIEHTPAIMH HANDAXEHRA Haxondar
I0 cOoCTHoweHwn (9):

ﬂ = I, KG = I,I6.
TeopeTudecra#t Ko>PPIIMEHT KOHIIEHTPAIMY HANDAXCHAH paccup-

THRADT II0 COOTHOowWeHEn (I4): ,

K, = 0,20 (88 ) 3 - 2,73,
36,2

fdazHavYeHHHE pecypc TPYSOUPOBOIA ITPEHEMAETCH DABHHM:
7 =365, 24, 33 = 2,98 . IQ°

q,
JyHKID LTATeasRo mpourocTE A (07 HaXOIAT II0 COOTHOUME-

HEw (23), roe 257 = 10%q; 7, = T0°

(L. _ 10,68y p; 2,98.10°

oL 4 LI 22,73 = 0,41,
I,I6 5? Ez_
IC

dysxrmp mERIMIecRol mpowsocTE A (Y HexomaT mo S&BECHMO-
cre (25), rme Qymxme ¥ (X;) (/) =1,2,3) samasy CooTHO-
mepEaMa {26-(29),
basoBHe YMCHIa IWRIOB ClcIyeT IPAHAMATE DABHHMA :
Np=2.10% W, =20; W, =2.10% N3 =2.10°
PacyeTHOe ROMMYecTBO NepeRapdeEmit Harpgerareaeiél KC 3a Cpok
CyXOH KOHCTPYKUEM X1 HaXxomAT o QopMyJe

*
X, =/1¢7 Ky,

BesmqrMEa HOPMATHBHOT'O SHAQYEHHA KOMYECTBS IIEPEKJICUYSHHH Ha-—
reeTaTenel KC B Tewyennme I roma I nmpuHMmaercs paBHOR 180.

KoodguuumeHT 3amaca mo posroBedHocTH K, BHOWpaeTcs CO-
[MACHO Taldxn.<2. B atom cuygae Ky = I0.

loaToMy X, = 180 . 33 . IC = 5,9 + I10%,

ducao wrrios Xo u Xo B Qopmyne (25) onpenesapT IO CIemyD-
et QopMyJe:

* £,
* o=t KX (¢=23),
rme Ay ,A; BHOEpDaDT cOrJacHO Tatu.?2.
[Toayyapr;



xz=33.m.50=1‘,f7.104é Xy =33 ,IC.5 ., 1%
= 1,7 . 10",
IJPPSRTABEH® ROSPEROPEHT KOHIEHTDAIMA OCTATOYHHX HANDHAXEe-
HAE TDH DEPEMEHHOM HAI'DYXRSHEH K, = 0,35 (nma CBEDHEHX COSIHHGE~
HHE) .
Ha ocrHomammz cooTromexm#t (26)~-(29) maxonam:

4
N
P (Kp)zm mfomem = (e = 2) S ZeZU - (,52;
[ 2,73 2,73 1,]I6 f <0
§ 5=

5.9.10=
’q 2.10°

1
9 1P

4 i< 4
5,9.1( 9,3.10
54 p IDE oS 89( S e LU

(X )=0,68 ———-'-——2—— - C, = C,<8;
Py X1 7, 210 9, 2 107
¢ 2.108 § 100
4
I,7.10
T T i 2. 10°
P (Xgl= = ~ (Fm = —3=) ——Fee = (,57;
/ 2,73 2,73 1,16 p 20
¢ .10
2, L 10
! 2.10°

¢ 2.155

1,7.10%

Zgz —47,‘

' ( = 0,68 <,1
(’p-“ 2! 7 2 107
4 5 7P

& =

S SUNY S0 SR S
f ) 2,73 2,73 IL,16
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5
T 7.1

(X.)= 0,35-(C. 35-1) 2,10 - 0,37
AR g 2 Iaz

b 6
YY) = 2.105 _ 2 I@ ,
¥ (Xg) = 0,68 S - 0,08 ——= o = 0,09

2 g

[IpoBenA pacdeTH IO, COOTHOWEHRHER (25), NOIyYanT:

R (x1)=(1-0,88) + 0,52 - C,84 + 0,28 = C,42;

A’(” (X,)=(1-0,68) + 0,57 « 1,02 + 0,39 = 0.58;
R )(X) (I-C,68) « 0,38 * 0,37 + 0,09 = 0,13.

Koefb@mm:-zm K yImTHBaeT XapakTeD MeXaHRYEeCKOT'O F TemMuepa-
TYPHOI'O HAI'DYRCHHA BJEMeHTOB ¥ AI'PSCCHUBHOCTL BHEWHell cpell X
OnpeRanAeTCd N0 COOTHOmWeHED (22).

3uaverEs xosdfmumerros P,, P;, P,, P, momycraerTcs BHOE-
paTe O0¢ Tadu.<l; ros@dwrmeHT meperpy3kz /2 - ccruacho CHauil
"MAIrHCTDEIBHHEE TPYGONPOBOIH, HOPMH IIDOEKTHpPOBAHEA".

B paccsaTpwsaemoM ciyyae /I = 1,1,

[Io dormyse (22) RaxomAM:

=0,5,.0,4 + &2, 0,42 + &2 0,58 + &l 0,13 = 0,41,
K I,.L I,I -LII

KosQuImReHT HATEXHOCTH K,; paBeBcTEa (22) ompenesieTcs CO-
rnacko raase CHull "MarMcTpagabpHe TPYySOOPOBOIH. HOPMH IIPOERTH-
poBapma”.

;{o&m’mmem KI BHORpAeTCA 1o Tad.:z I.

JIn-HHDM crydae K.=I,09, KI 1,20.
R , = HOPMATHBHOE conpommerme MeTaIa TPYS ¥ COemMHM~
TENREHX NeTanel, pasHoe bz , la.
Taxam oGpasom, 4/ = 65 =500 illa.
{Ipo¥3BORA momcyeT rno fopMyse (<2), MOJIYVUMM:

/Q(Zf): 000 ., 0,41 _ 196,22 lla.
1,25 . 1,05

Ecor HeT HeOOXOIMMHX IAHHHX, TO SHAUYeHHA ROSPIMIMeHTOR ﬁ]
1 [5, pexoMeENyeTCAs BHOWDATE COTIACHO Tadi.3.
B aroM omysae fB;, =1,9; f3, =0,7.
[[paBad 4acTes HepaBeHCTBA (2I) MMeeT cUeiyrIee 3HAYEHEE:
47



(58,8 + 50,2)1,9+3(4~2°C,7-1,9)-(58,8-50,2)+6+-(0,7-1)41,4=
= 150,7 Mia.

Tax#M 00pasoM, TpeGOBAHEE KDHTEpHA IPOYKOCTH (21) BHOOI-
HeHO, TaK KaK:

2 « 156,2 Mlla = 312,4 Mlla > AISO,'? Mia.
PacueTs pyd BTOpOro SHadewzs b, = —4I1,7 Mla mposoparcs
AHaJIOT'IYHO ITPOBEIEHEHM pacdeTaM. 3 PesyJpTaTre nosgydaercd, dTo

TpeCOBaH#e XPATEPHAA NMpOYHOCTH (ZI) BHIOMHEHO, TAR Kar 312,4 Mia >
2291,9 Mla.

Xoa{r¥eHT MCIONHSOBAHEA IPOYHOCTH DaBEH.

7 = 291,93 _ .93,
312,4
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