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NPELIRCAOVOBRE

KETOAMYBCKUG YKA3aHUs IO pacudeTy OCHOBaHUY BOAONpO~-
nYCKHHMX Tpye 00 AsdopuelMAM p83padoTaHH B COOTRETCTBUAYA C
OCHOBHEMU TpeCoBaMaud CHuMl N-A.10-~62, CHRII f1-B.I-62
CHUll [-B.8-62, CHull [t=1.7-62" 4 "TexHMYeCKAX yCTOBUlML
NPOEKTHPOBAHKA REJO3HOAOPUNHNX y BBTOLZOPOXHNX M I'ODPOLCKUY,
MocTul M Tpyc? (CH 20-62).

BHOXpO iy MOTOZMUGCKWK yKA3aHU{l B NDPAKTUKY TPOOKTH-
POBAKHA ¥ CILDOATENBCTRA KMA6T LGJABI: YAYUlEHUE KAayecTha
BOJOIPONYCKHNY Tpy0 (B OCOOOHHOCTH CTPOANUAXCH B CIORHHX
HHXEHOPHO-I'EONOPUUYOCKUX YCAOBUAX), CHARCHUO CTOMMOCTH UX
CIDPOMTENECTRA (IVI8BHHM O00Da30M, 38 CYET COKDSUWEHUA YUCHE
CHaMHHNYX (YHJAMOHTOB), pacuupenns CQopH NpUMeHEeHUA GGCEYyH-
BAHEHTHHYX METAMAKYOCKMY IOodpUpo BAHHHX TPy«

M8 TOJMYBCHKKS YKBSAHKA COCTABUA KAH.TOXH.HAYK PJ.E.llof~
REABHNY HE& OCHOBAHKU DPEBYALTATOB MCGHAEXOBaHHEN, NPOBEZEHHHX
SUHHBG o B 1965197200, KAHJUWZATAMH TEXH.HayK W.3.Jd008H0-

Bhid y YoBodlOgBaNRENM, AU .llOTAnOBHKE, B.I.48TE6OBHM C yUOTOX
ONWTA CTPOMTENBCTRR U IKCIUIyAYTAUUY BOAONPONYCKHHX 1Tpyo

RO EeJNe3HWX Aopolax CHOMDH.
deMEYaARNA K MpPEeICKEHUA [0 padoTe MPOCUM HAMPABAATH
no axgpecy: r.lloBocdOupCcK, 564 CusiHWUC.

fupexTop Cudiliiica (5« KOPAKAH)

PYKOBOAUTONE OTHABNEHUA
TPAHCTIOPTHHX COOPYXREHUM

U KOHCTPYKili it (B BOTAEHKO )



Le OplidE HOAQRIHAA

I.I. Hacroauue A0TOZKYGCKHO YKABAHUR DACIPOCTIPARA-
NTCA H8 NPOBKTHPORAHME OCHOBAHUU| BOZONPONYCKHuX TPy0 Ha
AONOBHHX K ABTOMOOUAHRBHX AROPOI'8X, 38 MCHKAWUYGHKOM PBHOHOB
PACNDPOCTPAHOHKA BOYHOM®E P3AHX WIH NPOGAAOUHHX TPYHTOB.

1.2, PACUOT 10 HACTOAMMM METOAMUOCKUM YHAIAHMAM NpH-
M3BOAAT ANA OIPAHMUYOHMA ZedopudaiMil TPyO NpeABNSMHA ,JADAR—
THDYOEEMM GOCHPSNATCTBEOHKEN] NMPONYCK BOAN N0 Tpyle .8 TAKZS
COXPBHHOCTH BOMAAHOIO NOIOTHE B €6 30QHO.

1.3. JlodopMauyd BOJAONPONYCHKHHX TPyO XapaxKTe pia3yoOTCA:

OTHOCUTONABRHOHK OCBAKOH-CEpPENAOR Mporumd8, DTHECHOBHOMN
¥ NoAHOW pIMEE TpyOH s

Pa3HOCTHY OCANOK JABYX PAAOM DACIIONORBHHHX CEXLU ;

BO3HMKHOBGHUGM O0PATHOI'0 YKAOHA JIOTKS TpYOH

BONUYUHOR DBCHDHTHA MBEZCOKUMOHHHX WDBOB.

l.4e PACYGT OCHOBBHWM TPYO NPOBOAAT MO YyCAOBUW

S € SAU" j (I)

rze § =~ BO3MOZHA8H AedopMalia TPYOH §
Saon — NPBAGJNBHO ACNYCTHMEA AeQOpMALMAe

I.5. Bo Bcex ciayvaax, KOPZ3 pacCMaTpUBAETCH OUHO-
BAHUE IN0A HACHILK (MN. 3.1-3.9), pasuepy NONEPEUYHMUKS HE~
CHIIH NPDMHMMAKT MQ COYOHUK B MOCTO DPACHUAVEOHHA TPYCGH.

[Ipy pB3MBMOHKK TPYO B A0P&X C KPYTHMK CHIOHSMK H0-
IyCHAGTCH NDPUHMMATL PB3IMEBPH NONEePeUHWKA HACHIMK CPeJHUMH

Big COUYOHMJ H8 YUBCTKE, PABHOM ABYM BHCOTAM HABCHIM ( II0
BHCOTO® B KAXAYW CTOPOHY OT OCH TDYOH).

2e HAV'PY3KM. XAPAKTEPUCTAKU I'PYHTOR

2el. PBCUBT MO ASPODMAUMAM NPOUSBOAAT HA HOPMATUBHHE
HEPPY3KK: OOCTOAHHHE -~ BEC HACHNM ¥ JNOMEHTOB TPYOH 4Bpe~
MEHHHE -~ OT NOABHXHOI'0 COCT8B3 RENEIHNX AOPOr AU OT HOA~
BUXHHX BOPTUKANHLHHX HAI'DY30K 8BTOMOGMIALHHX ZOPOIs

i



2.2+ B pacyey BBOJKATCH HUDMBTUEHHG XADAKTODUCTEKM ,0n-
DEHANAGKHHE ¢ YyUYOTOM BCTOCTECHHOIO HANPAXSHHOI'0 COCTOAHMSA
PPYHTOB, & T3KEE BOSMOKHOI'O 8I'0 MBMBHOHMA B NPOUECCE CTpoM=-
POABLCTHA ¥ SKCIUIYBXANMY ZAOPSPa
Cede AXA I'DYHTOB QCHOBUHK{ ONPENOARNTOA CHEAYORMUE
NCHORHYEG XBDEKTOPDUC THKES
yrOJX BHYTPOHHSI'O ¥peHHH @ , I'paX.s
YAeRLHOS GlUemNeHHe ¢ EP/GME;
MOAYAL Fodopumamdw [, EI‘/GHZ%
0OBOMHUR BOC Yy w/ua;
HAY8ABHKE KO3QQMUMOHT MOPHCTOCTH £ 3
BABEHOCTH HA IPAHULS DACKATHBAHUA Wp %3
BIGXHOGTE H& I'paHANEe TOKYYOCPM Wy , %
GCTECTHOHHAR BHARHOCTEW  § %o
Colte JIA MpesBADATEABHHX PECUYETOB JZONYCKAATCH NDH-
AKYTh BHBYAHUA YHUOIXBHOT'O CUBMNALGHKA, YINOB BEYTPOHHE LU
POGIAE W MOLYIGf Zedopwalmy no reldi.ld VHull lI-b. I-62,
Ha ¢rajul DAJOYeTO BPOSKYUPOBAHUA ITH AOHHNO MOXHO Ipif-
KEHATE NMOCHE KODPSRTUPOBKY NO MBTODUAAIN HHEGHODHHX UL
KauKit pajfoHa CINOUTERbCTRA.
Jas TPpYHTOB HACWIK JAONYCKESTCA NPUHMMABTE O0BeMHUK
BaG Y 4 pasHuu I,8 T/MB, B Yyroll BHYTPOHHSBIO Tp@HHﬂ*“BUUa
2+5. JHAUGHUA YIMIA BHYTPEHHEID TDEHHA B YIAANABHOICO
CUSMTOHUA THUHACTHX PPYHTOB BOUXHOI'O0 CHOAR OCHOBAHHE B
payenax TIYyOUHH NDOMEDBAHAA NDUMMMANT IO ZBHHNM J800E-
TODHEX UCCHOAORBAHKE ¢ YUOTOM &1I'0 BOSMOEHOID OO0BOHHOHMH,
4 TARKEO C YUeTOM NpoNscCa IpoMep3aHud~-QTTAUBAHMA (NOCHE L~
Heg ~ B CAYYae OTCHIIKY HBCHWIK HA NPOMOPOXOHHOO® OCHOMBA-
HEG ) .
2e0es [ANlA NpOXBAPRTEABHHX DPACUOTOB AONYCRAGTCH NPH-
KHMATHh OODOMHH BEC IpPYHTA OCHOBAHHS pABHEN [,7 m/uaﬁa
IpH yueTeé BIBOUMBALEEIO ABHCTBUA I'DYHTOBOU BOAM DABHHM
|40 T/u".
3. PAG YETH

JOROBHA IPHMEHEHUA DACYETA OCHCBAHMU TPy
Mo J8QopsalldsM
Sele YCROBUAMU, NPE KOTODHX MOXHO BOCTH pBCYs: Tpyod

>



no RedopMalMAM , ABIADTOA-
lepBoe ycnosue. AONXHH OTCYTCTBUBATE 30HH IISCTH=-

YOCKOI'0 P83pYWEHUR IPYHTE B NOPUOL CTPUMTENRCTEA K IHCIIY~-
araudy TpyOn M HACHIIK:

8) B OCHOBAHUM AACHIK (IAYCOKMH CABUD) ;

0) B 30He KOHTAKTA HACHMM U OCHOBAHMA ( MIOCKUH
CABMI'), 4YT0 00eCHOYMBEETCA NDH YCIOBRU

. tap
o= 2 (2)
e Ky =~ KOI(pPUUMOHT CTBOUABHOCTH i
Tap — CONpPOTUBAEHHE I'DyHTE CABUILY S
1 -~ HBU0O0JbWEEe KACATEIHLHOO HANDAXCHUE.

Bropoe ycnosue. JONEHO JHTH BHIONHOHO TPECOBAHHO O
TOM , YTOOH CPEAHOS JBBIGHKE OT HODMATUBHNYX HAT'DY30K 1104
noZoWwBoit fvHAEMeHTa TpyOn &  He [PEBHUANI0 HOPMATUBHOIY
CONPOTUBIOHUA OCHOBAHUA, T,

6 < R" (3)

Il pu deyadun o8. lipganonaraerca, Yro NPOBKTOM
[IpeAyCMOTpOHA YCTOWUYUBOCTH OTKOCOB HACHNU NpA IIpOo~
BE8DKO N0 KDYIMIOUMAUHAPUYOCKUM TMOBEPXHOCTSM CHKULIALEE-
HUA, 8@ JJIA HABCHNEH HA KOCOI'OpaAX, KPOME TOI'0, YyCTOMR-
YUBOCTH N0 (PUKCUPOBSHHHM  NOBEDAHOCTHM CABUIS,
3ele [IpM pacueTe OCHOBBHUS HONYCKAWTCHA CASAYOMME
YyIpOWe HIA

a) pacrnpezneneHde HANPAXKOHU{ B TONAWE OCHOBHHUA MOXHO
NPUHAMATE [0 TEOPpUH OZHODPOJAHOIO, M3OTPOMHOIO, JAHHEHHO—
AeQopMuUpyedorg MoAYOIpoCTPAHCTBA § pacueTH MNPOUBBORAT AAA
YyCHOBUH NMAOCKONR 3aZauyMy

0) AeQopMalu¥ OTAGNBHHX CIOEB HOOJHMODOILHOID QCHO~
BAHUA ONpPBACHAAKT NO MOAYNAM ASPODPMAlMAY , YUTAHOBIGHHHM
A KAaRJoro CA0A, 4 ASBAGHUAM, CTHPEULAAGHMUY N0 MHe3e2,34

3edde lIpM HANMYUKM B OCHOBAHUU BONCHACHLUEHHHMX IIH-
HACTHX I'DYHTOB, BAHIEHHNX  MOAKUX WM NHAEHATHX N8CKOB
KO3 UMOHT CTAOUNHLHOCTH ONpeAsaanT 003 y4yeTa YyIDOUYHE-

HUA IPYHTA 0T BECA HACHNMK ( nm.3.1,8 ) no Qopuyie
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3,
RGNt - gJdBeMHHM BeC Hacund, T/M"§
H — BHCOT& HaCulli, Mg
4!
br 2l ~ &CTECTBEeHHOEC (OLTOBOE) HANpAMEHME B
!

pacCMaTpUEa8eMOR TOYKE OCHOBBHUSH, T/HZ;

1 - Y4GA0 PACYETHHX CAOEB I'PYHTa, PACNOAOKEHHHX
BHileé AAHHOI' TOUYKU
{y, = OJEMHLA BEC rpyHTa | -0ro  C10A OCHOBAHUA,

T/JB;
N, - MOWHOCTH I'pysdrTas | ~0r0 CHOA OCHOBAHUA, M
Z .
m1;56 ~ OTHOWeHKE TNYyOK«AL PACNOAQOXEHUA XAHHOW TOYKY

OCHOBAHMA Z K NOAYyWUpUuEe OCHOBHON NMIQUBLKU
Hacunu D 3

[, = pacdeTHH{ KOIQLUUMEHT, XAPAKTEDPUIYOUMH paC-
NpeACAeHne HAKOOABUNUX KB8CATEHLHUX HATNDAXeHuH,
OfnpeneNReMuY N0 rpaduxas (Puc.l) B 3aBUCUMMOCTH
OT Oy ¥ oTHOweHuf = (B - noayuupuna
NOJZOWBN HACHIH) . b

B cAyyas ,8CHY KOJIGPUUMEHT CTASMIALHOCTH OKaA3HBABTCH
MEHDUNM SAMHMIIN g TO NPUHKMANT NPOOKTHHE pEUsHUA, ofecne-
udBauMe Wg> 1 (3a48HA PDYHTE OCHOBAHUS , YNOJOXKEHHE OT~
KOCOB HAcLNM, YCTPOXCTBO GOpM MU T.fl.), AHOO Tpyoy NPOEK~-
THDYOT ¢ YyYETOM BOIMOXHHX NOABAXEK OKPyXawuiero  IPYHTA
(TPULEHAKNT (YHAAMEHT C HAKIOHHNMU CBafMd , OCDEAMHAKNT NAA~
TY CBA{IHOI'O POCTBEPKE U [ADs)e

delte lIpH NMpeABADUTENHHHX pACYETAX:

{e 40KHO ONPEAEAATH BHCOTY H 4 38J0X8HUS M 0T~
HOCOB HACHIMK, YAOBIETBOPALUMX (NpU 3aZanHHux P A € )
YORUBUW Ko =} ¢ NPU moMowd rpaguxos (pac.2d lipu nocrpoe-
HAY DPpagUKOB O0BHEMHHIM BOC I'DYHT8 HACKIM NPUHAT  PABHUM
1,8 T/Ha, O0bEMHHIl BEC rpyHTa oCHOBAHMA =~ [ ,0 T/u3 ( ¢
yyeTod B3BEWMBUOKBI0 ZEUCTBUA I'PYHTOBOW BOAHW).
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2. He MNpPOKMBBOJKTCA NPOBAPKA NO N, 3.3 AA OAHOUYE~

HHX HBCcHNeH# Npu BHCOTE MoHbhuWEld, 4OM YK8BBHO B T80H.l.

Taonruua 1

Bag rpywra| [pezen pac-| llpezensHo ZOMyCTHMAA BHCOTA
oCHOBAHAR | KATHBAHAS y | HACHIIM 5 M

g __ e e

OHGHGTBHHEH rpynma B OCHOBBHUH

[ I e T TR

Tyronnac- MATKO~ | TeKyYe-
THYHEA  |mwiac~ | mac-
- | THYHAS | THYRAR

Lynecu 6 6

¢ Jy0-12.4 > 4
CYTIHHEM j 12.5-15 4 I3 > 6

| 15,5184 I8 12 8
. § 1840-22,4 28 Ao I

1 12,5-15,4 7 ) 2
/M HK | 15,5~18,4 10 6 4

| 18,522 44 12 9 7

| 22,5-26 44 16 12 9

| 26,5-80 44 19 14 I
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Tadn.l COGTAERNOHE IXs HSCuNe#, XPYTH3HA OTKOCOB KO-
TODHX MGHHOTCA 46p83 Kamaus 6,0 ¥ Ha 1:0,25; KPYTH3HE 0%-
KOCA Ha YY80TKE , NPAMHKaNNoE ¥ OCHORHOW NINONBAKS , paBHA
Is1,5% HODMATHBHHO XB8PDAKTEDUGTKKA TPYHTOB NPUHATH IO
radn . 13 CHull [I-b.I-062.

3eHe A ADOHAPDYOLKX BOAOHACHUOGHHHX IPYHTOB, 8 TAKAS
IR CBA3HWX I'PYHTOB NIpH cTenenu sraxdocT™ G £ 0,8 Koag-
QULMERT CTAOUALHOCTH QUPEASNANT C yYOTOM YIUIOTHOHMA I'DYH-
T8, OCHOBAHK 0T Beca Hacunu (no MeroIuke ['.M.laxXyHaHIA").

kCM BOJAMYUHH XBPEKTEDUCTUK PPYHTA OCHOBAHUA L #
MpE BHUBNT 3HAYUOHKHA , HaliieHHwe 1o Taon.Il3 CHull N-B.I-62,
YKGBQHHYY TIPOBEDKY HO TNMPOBOAAT.

3.0. PacueT [HOo CXeMe IIOCKOI'O CABATE (NMe Jel,0)
CHEAYET TMPOM3BOAMTEL 4 KOTAE ¥ NMOBYPXHOCTH OCHOBAHKA 38]e~
[raeT ciajaf NpoCAOHKS NepeyBIAXHEHHOTO INMIMHUCTOTO DIDYHTA,
TOACTHNAGHOI'0 NPOYHHMU NODPOKEMH .

38 pPACYOTHY NMOBBPXHOCTH CKOABROHHUA I[PDUHMMBHT B 3TOM
GAY4Y88 INOCKOCTH KOHTAKTA CJHA00H MPOCHOUKK U NOACTUAGK -
WAY NOpPOAe WOOTBOTCTBOHHO B PACUET BBOAMTCH BHCOTA HACHMNY ,
YBEe/NMYOHHER HA TONWAHY NPOCHONKH.

SHAYEHUs YIN8 BHYTPOHHEI'0 TPEHUR K YZALABHOTD Cuen~
JGHUA TPYHTA OCHOBAHUA TIDAHMUMBKXT COI'RACHO No 2.5

Jele PACURT NO CXOM8 MAQCKOPO CHABUIA COCTOMUT B
11pUBEDKE YCIIOBUAA

n[ifxz £ Tnp ; (5)
A
Top =62tQP +C (6)
2 ;
H X
Tz = 2kpE — XU1- =13
B2 B® (7)
- xz
ﬁz*KrH“" g’é}. (8)
Txeneaﬂonﬁﬁonuuﬂ nyTh, e, 1969,



B gopuynax (5) - (8)

g ~ KO3(MLUMOHT , YUHTHBINIUE BV AHKE BpEMOHBOH]
Harpyaku; npuH < 8,0 M ero onpeaersnt no
rpaguky ng=f(H}  (pec.3);

: npy H > 8,0 M NpURHMENT pEBHHM 1§
k=875(%*g) - xoodfuumenT QopMy NONOPOYUOND SBYSHAR HACHIK}
£ ~ 0,333 ~ KO3Q{MUMEHT GOKOBOI'0 ZAABIEGHUA I'DYHTS
HABCHIIM §
X =~ KOOpAMHETH TOYOK B PAaCUeTHOR ILIOCKOCTH , OTCYM -
THBAGMHNE OT OCH HACLn,
kean oxaxercda, 4yTo k>1  , B pacyerT BEOZMTCH K=1 , &
B = 1,5mH § KOOpAMHATZ X OTCUMTHBAETCH OT YCAOBHOMN
OCH, OTCTOAWENR OT NMOAOWBH OTKOC& H8 paccroaHuM [.5mH -
R Seis UIH NIDBJ~
BApPUTONIBPHOU OUBHHKH
-1  YCTOWYMBOCTH OBHO~
Ny THHX HAcHNe} BH-
COTOR 0o0Jiee 8,0 M
NMONB3YOTCA DPUC4»
t  Ilpu 3azaHHHX XapaK-
[ TEePUCTHKAX IpyHra
ca800# NpoCAONKE OC~
| Hosasng @'c' u npu-
. HATOWR B NMPOGKTE BH-
COT8 HACHIK H 3a-
JOXOHUE OTHOCA M
NORNYy4YeHHOE8 N0 I'pa-—
PUKY ( ua®  Oones
OIOIKEe CTHOCH) 4CO -
OTBETCTBYST NOAORE~
HAW, KOI'ZA YCHOBUB
J nt{[xz = Tnp BRIOIOKHA~
OTCH ABTOMATHURCKHK o

2 4 8§ 8§ 10 12 Hm

PuC.3, I ~ Anr Rarpyexn CH
(K = 14 v/H), 2 —~ AAs HK - 80

0



‘5

20

225

PUc .4

de9e¢ H8 XOCOI'OPHHX YHYACTKAX ¢y KOIfd NMAOCKOCTH CHABUIE
HAKAOHEH3 K [OPU3OHTY NMOX yMioM p  , B fopuyan (5) u(6)
BUOCTO O, # 1y, cCAeAyeT NOACTABAATL SHAUYEHUA:R

Oz, =BzL0Sp ~TyzSunp | (9)
TKIII:BZ SLnﬁ‘F‘txz EOSJ}.
SelUs Upeztes AaBleHME NOX NOJOWBOR QYHASMEHTE Tpy-

OH, ONpONEAAOMO6 AJIA NPOBEODKU MO BTOPOMY YCAOBHY M. 3.1,
PAaCCUUTHRANT IO QOpMyNe

H =BJ‘H3*p+q, (10)
rge U ~ Ko3ddulMeHT, onpessnseMuit B COOTBETCTBUU C

npunoxenuem 8 CH 20062

Hy =~ BHCOT8 2ACHMKM OT BEPXA TPYOH X0 MOJAOWBN WAl
WAK AC BEDPX8 AOPOXHOIO NOKPHTHR, M}

D - HODM8BTUBHOE J8BIGHKO 0T COOCTBOHHOI'0O  Beca
INOMEHTOB TPYOH, BKIANYAA QYHZGMEHT T/u2

q, - HODMBTUBHOG ABBJASHHE IPYHT& HA 3IBOHBA TDYOU

OT BPEMOHHON TNOABHXHON HArpYySKH , 1‘/1.12
(CH 200-62) .
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Selle HOPMATREBHNG CONPOTUBAGHES QCHOBABMA OUpEAO.IH~
eTCH N0 POPpMYyNeE

R"= (Abg +B'H ) yy,* Bt T/u, (11)

I'Ae A,E,:,D - 0@3Pa3IMODENSE ROSOPALMOHTH , BBBUCANME OF
Y4 PHYTPEHHBI'0 TDPEHEA TPYHYE OCHOBAHKA .
OHpazeinoMpe o Tacx.7 (Hull li-bs[-0d nan
N0 pPUC.5
bq) - WAPMHQ HOZONBH QYHASMEHTE TPYOH, M:
H!:h(pﬁ*ﬁ’ﬁﬂ - YCHOBH3A DNAYGARS RAJ0AGHUA JyrRAaMenIs

TpyOH, M3
Np — TAYOMHB 3BNOKSHUR (YHJAMSHTE , M3
'y, — CPIAHGBIBOUECHHUE BHAUAKUE OO'BGMKQI'Q BECH

PDYHTE DAACM C TPYGoi (Ha Bucowe M, ) ,2/u".

3.12¢ IpH OXHODOH-
HHX COYHTOBWYK OCHORAHURY
IIDOBBPKE HODPMON bEQIO
ABBIBHAA BHIOAHASTUA
POALKO ATS HABGOABE HAw
PPYROHUNX CPBAHUX CBX-~
Al TDYOW .

M Tpyd ¢o Craff-
HHMY (QYHISMOHTOME YHA~
SGHHAA NPOBEPKA HE NpH-
M3BOJUTCH.

Pacyat OC8A0K BOLQ-~
NPONYCKHUY TDYO

3.l3, PacYeT NPOKI~
BOAAT IS OUPCASASHUSA

BJUYUKE QCAN0K ¥ BHACHE=

510 15 20 25 30 35 40 %"  HMA SKCIUIYATE UAOHHMHX YGC-

AOBAK DBOOTH COQDYEOHKA

Puc.5. BNOODA DAUMOBANBHON KOH~

CTPYKLRKE (QYHABMOHTS TpYy=
OH K 3JA9MEHTOB BOAOQ T

12



BOMA U ZUIA OUPSEUANHHA BBLR'UAMN CPTPOUTONEHOIO NOADEME.
3,18, Bonmusua poankd G0F TPYOOMM NDUHHMBGTCHA DEBHOH
GCANKE OCHORAHMH HACHDYE 98 Buugdfod CCAAKZ NOBE PXHOGCTHOTU
CAOM ¢ IAUGHAGMOIO DYHZIZSMGHTOM.
PRCUSTON ONPBASNAGTCR KOHOUHEA {CTR0MAMSUDPOBAHHAH)
OCAAKA TPYOH, COOEBATCTEYOHER NONHOKY YHAOTHEHYD IRYHTS
OCHO AU H -

3.15¢ Usagry Tnve cHp8ASAART N0 HODKYNE

Ko ~Ks . ,,
swan Si=ngkyHBL (=2=—=)i, (12)

{ =1

pt

I'zie Sy =~ sefopuauUMA CEETA | -OP0 CHOA OCHOBAHMA (GM;
£: = @ORAY’b Nefopusugd IpyHTa i -Oro ﬁnaﬁ,xfyama;
K?M{E o PARCYSLHENE HOBQQUTMeHTH (PHC.S) ANd  INYOHH
PACNOROREEMA Bepxded (¢ HHAAKGOM b ) M Hux-
ol (¢ AMAGKCOM M ) IpaEgls 1 -0  CHOH
0T NOADNLEH HACWNHK , 43
X =~ DPACCTORNHE 0T GEpeRYHA HEGHIM 70 TOYKH L0CENKS
HOTGDOR OHDEHGHASTCH , e

Holbs GYMMUDOBAHHE BSHETCH ¥ HOSJoKAY CRAMAGMOR ©ox-
WEe D DPOM TOJALMHY DACUOTHHX GHOUB CAGNYUT HA3HEYATH B
SABUCHMOOTH 0T YAPUKRTEPS M MORBOCTH HANASCTOBAHUA TPYyH-
YO8 OCHOBRHUR.

Jolfe DODKHAH DPPAHUIA CXMMEOMOH TORUM BAXOAMTCH HA
VPOBREG NOADEEN QYHAGMOHTE #pyOx. HAZHAR IPAHELE -~ HE PRy~
3148 (0T HOZONMBH HACWIK) . ONLSHOAAOMOU NO POPMYAO

Hg= (2,1~ 18y )(2,5 + 1,24). (13)

lpd HBHWYMHM CHOH HOCEMAHOMOID CpPYHTE (HANDUNOD CHEAD
HOED ) BOAMMUHY Hy OUPARHAUMBuL® PAYOHHOE 3a8A6TBHMA IROTD
PPYHES o

de [8s PacvyeTHag ocajka rpyd ou CHBAHHHMY QYHEANEHTHUH
ORPEABAAGTCH B CAYYAEG, OCHK CTPUs CBAR DACHONAIANTCH Ibil
AREAGl PDOHULE CRAMAOMONR TONUE. BeDXHHA DPDAHKIE CRAMSEMON
TOALK HOUHKMBETCHA NPU 3T0M B YDOBHE OCTDHa CBali. Pacuan

i3
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npouaBoMTCA 1no gopuyne (I2).

4, NPEALABHO AONYCTAMNE ALOPMAUMM BOAOTPOIYCKHHX
TPY 5

hols flpeyiennsno AONYCTHUMYX 0CBAKY TPYO HOA OChO HE-
CHIlH (. [.4) onpenensa?, UCXOAs 43 YCHOBUA CBOGOAHOTrO
NpONYCKA BOAN N0 Tpyde B nepuos sKCayaralu, 10 pOpMyIe

S,A{;n — ﬂ@un 4"5,‘25“... y { Iq‘)

e Aam = 05 (S +1iL) - npeAeAsHO AONYCTUMHY CTDOA-
TOABRHR NOXbeM
{ =~ DNPOACNBHHE{ YKAOH TPYOH;
|, =~ IH0/AHAA AIKHE TpyOH, CM.
B cayyae, eClK HO COONNAARETCH NepBoe yCaoBHe (N.3e4l),
TO NPHHRMANT HPOEKTHHE pPEWeHHMR, 00ECNeUMBaLIMe YMOHLUCHHKSE
DCaAKK TpyOH, HaNpuWep, YCTPOHUCTBO CBAMHHX (PYHZKAUGHTOB,
A¥00 PBUHIGHWUA, MPEAYCMATPUBADNKEO YBOINKYGHUE YKIOHAE TDYOH.
G4efe CTPOUTENHHEN NOKHEM PACCUUTHBAOGTCA B COOTBOT-
CTBUM C OXRUZGCMHEMM OCAAKAMU N0 GOPMYNS

A =8 —0250L, (15)

BO BCOX CAyYaAX /JA0MAXHO COQNOZATHCH YCHQBUE

A Aam (16)

UyepraHde XOTKA TPYOH CO CTPOMTENBHHM NOADEMOM MOXST
OtTh NPAHATO 00 Kpyrosoft Kpésoii.

4o.3¢ UTPOUTENRHHY NMOABEM HE YCTPBUBAOT ¥ TpyO, B 0C~
HOBAHMN KOTODHX 3a3/J€I80NT MPaKTUUYGCKH HOCKUMAOMHE I'pYHTH -~
HeJeHUCTHE 4 TAMEOYHMKOBHE , TUIOTHHO TBEPAWE IVIMHH ¥ ZApyrHe,
2 TAKA€ y Tpy0, DacuyeTHHE OCAZKA KOTODPHX HE I[IpeBUUEnT
Ue2O1 e

4.4, UrpaHiyeHse AONYCTUMOID DACKDHTHUS MEXCOKUMOHHNX
iBOB C yAiuHoHMEM TPYOH (pPacTAXKa) 006CNOYMBA8TCA NP Bh-
NOMAHEHNH TPEOOBAHUAR NMN.3el «~ 3.9,

15



bahe B CRYUSS ; RORAR DPUYOURL SBLOB5EAH (YHAAMEHTS
GICLCARUB KDOBRRYGT CRYGURY $8R0xad4H QYRIZASaA%E CponHeld
IYL PY ?ﬂfﬁﬂ B oL.D puns B 004c8; HOTOK Ppyll y BUZOAHOID
OPMEGBES AOMaeH J3TDRGBRZBGH CTYnGHALHE TOHHECHHEY X
MGC%e HBPEXOAES ¥ JOka9 PRYOOEOHMY QYHE2RIHEY

BeXguhHY HoBHEsEMS (JORYS4) OUDUAGNADT b SABUCHMOC o
LGP BMGOTH HROHIOK & DERHWIG BnC0Y QYyHABMSHTOB OICEOBHA
e f GDBAKSR wBCR4 2pyin Ny O QUDEYHS

.'l-.d

Mo Ha edaes 5 GM.
B fopeyis (17} sEBuUgPun H Mg, Ny EDUHATH B MOYDRY.

BDP8% 40k H PAGYETA

i pu® g Lo popepry GL8OHALELCYTH JCGROBAHMA NO
O ¥ /M ﬂﬁy@ﬁﬁmF@ GHOELE (d.3.3) s

40 R0 4 HH e 48 HEad & (U
Lo 3,25 83 B - 2048 #: yow 1483 Tjaﬁ; GOHODBHUE -
depyill cHol L o< G m@ SYCRBHOK TORYUSINACTHUHMY BOAO-
saculgRuEly ¥ = L sy @ o= oYy (14 - 0,1U5);
AP ﬁjﬁ3% BROPH CFBAS N ow J240 My DARCOK  MeMEH
SUMAGHNNN BOACHRCHUOHENAS ¥y < 1w v /u; P - 33"

(Ig = Ueb0)5 v & 146 27" (puc.'}e

[B=424
ﬁ,f—-rlf e

o -
P i {8 ?;Mf‘“ uif"f; | H=A00w
DN W rk v L 1 j?::i.,,
A6 rfu?; Pa3E ¥y =l rf
| H=L08
?waw A s mwmwﬂmmﬁ:ﬁ!

PG, 7,
Poloendsd de Jo UHPDEANIRKT BONAIMHY OTROUOHUS

5
2 5 38 .
o e 3 D ™
4 $o3n = Ot

Ie



\ g igep+C
2« UNpAgeRnnT Ky - ﬁ.im%féi%‘?_#___) D55 min ot )

131@9 yiiij | Bi

¥ pRBYABTATH BAHOCHAT B PaGH. £

7 165- A/'UZ i‘fﬂ; iq!{) i’f}gi‘ﬂ%?*sﬁ _‘“ |
. 2 t!&,ﬂ “s Eﬁ,jmaﬁ

gl g ST AR ST

0,005 | 8,005 | 0,21 | 04210] 0,006 | 2,59
() gai{,& #ﬁg * 10 um{“ﬁ ._ .
0,815 | 2,818 1%% 0,184 00169 1,08

g9..3 5 155

| 1,0

2.0
3,0

3 .4

% ‘S

a0 2,60 L1528 | 041¢ 7
5,0 |5, f-ss 454 | 7,17
| 6,0 15,90 [5,5 1,850 425

3o AHQTUBMDYR A3EGHe TA0H.2, vApsgenset Mg .o

BHBO A B QCHORBUUE 48T MASCTHMOCKOTO DPASDYNe~
HEH TRPYHTA: He QHAZIYeT OxHA3Th BOSHMKHOBOHMA DPROTANMH
PPYCH»

I pu Mmoep 2. Hporopra o CROMe NINOCKHOTC GHBHATR ¥H
PAPHMBHOK YUSCTES (Uo7}

WexXxolkHHDGE A8 8 HHBAB: W= 8,0 M3 moanguag
CR800H TPOCHOKKE 2,0 M3 EHGOT& HOCHDM , BBOIUMAH B Pacuar,
H,= 10,0 m,y [,8 m/u 3 B, = 19,2 MK =0,885 ¢ =0,3333
0CHOBAHAE (cnadaﬂ npounoﬁna)tp 8Q (L9 = 0,140)3
C= 1.4 2/4%.

PeweHnua, Lo ONpoaoisnt iyy B 67 10 JopMynaw:

2y .
Tyr = 240,880,338 Ao Sy -gogn(y- 5,);
2 .2
6, = 0,88¢1,810,0(1- E,’2) \7,8{1- Eﬁ}

PoaynpTaTh BCHOMOIATONARHNYX BHUKCAEGHUY K KOHOUHHG
PO8yABTATH IQHOCAT B TA0N 3

17



Taocnunea 3

Al Myt Wﬂumﬂm'hﬁ

o— OTHOWEHUO x/E)

8 10,9 1.0
x | 0 13,84 [7,6811,52}13,44 [I5,36

X/8* G 10,04 10,06 10,36 | 049 Us64] 081 40

f-x%/BY 1 I 10496 |0,8% [0,64 | 0,51] 0,36

x(1-x¥/8Y) 0 13,68 {646 7,87 | 6,86]5,58] 3,29 o
sz U I;O’-ﬁ- 1185 3;09 : Ig“j.ﬁ 1,57 {} ﬁilm* U
6 15,8/15,2 19,3 {1041 | 8,001 5,6 | 3,0 0

Tnp=B2tg¢ 34618 ,53

1,86 (141 | 1,12]0,78
3,26 12,81 | 2,527 2,I8| [,82 1.4

2e UTPOAT 3lppH Unp A Tyz ¢ KEK NOKA38HO HY PHC,B.

13,25
-
R e e
- ! s "'VF"
’ﬂ SIS y L f/-fr e ,
Yrim? g T
50 b L

0 |

0 025 05 075 {0 X M
PRC.B

BuW B0 A VOUPOTUBNGHKE I'DYHTE OCHOBAHUA NO CHBOOIH
ApPOCHORKEe gocTaTovydO A BOCHDHATHA KACATONLHHX HAIDAXKO -~
Hif. HO CABAYyET OXMATEL BOSHUKHOBGHUA DACTAXKE TPYyOul,.

I puuep 3. [lpoBapka Mo cxeMe IAOCKOPD CABMIG
Ha KOCOIOPHOM yYaCTKe (Nfle 3.7 ¥ 3.9),

18



HC X0 A HHE®S A 8HHHMHGE T6 X6, YTO B IR
IpMNepa 2, HO CIA0AA HPOCIACHKE NMOACTUABOTCA CKAJIBHWMU MO~
POAIAMY , HRKIOHOHHHMY K ropaaoury B HANPSBIGHHUA MONOPOK
HBCHNH NOEK YIIOM P = 8930’ ® .mﬁ 0,I483005H = 0 ,989¢

P ouwe HdH e, I, Unpepenant 6, Ty, no fopuyraw:

621 = 0998962 o Dgll}aixz - Tz‘zl = 0914862 + Ug989i]2 .

3HAVEHMA Dy B ly; [PSHAMADT MO AAHHEM IfeLaDPh o
PeayaAbToth paGHaTS 38HOCHT B Tal0k.4.

Taox s s 4

BT Y -l T sl

dmuomamw x/ E>

| m‘!’“‘"’" -

N J g

(),9830 , .£5 ;

1040 17,9 | 5,5]2,97] ©

0,486, |, % i 11,49 | I,I8 0,830,44} O
0,989% ,, [© 11,080 L,80 2,07 (1,98[1,55[0,93! ¢
0,148 Tyz |0 §0, 5i 0,27 10,31 0,29 u,asupml 0

6 5 1550 6 ,35112,93 19,69 |7,61{5,2712,831 ©

(o 2,34 | 3,251 3,78 18,56 {3,11]12,38{1,37? ©

T Gz2,gP +C 18,58 | 3,47| 3,21 [2,76 |2,46]|2,14]1,80 | L4

UTPOAT 3MOPH Tpe ¥ Tyz, XaK NOKA38HO HA DUC.T.

BHBO K. Tagk KK H3 HEKOTOPHX yyacTKax Tpp <112,
CONPOTURICHUE CABUDY HeA0CTaTOYHO. BO3MORH3 paCTAEKA
TDYOL o

Hpuuep 4. [fpozepka N0 cxeMe IUIOCKOro CABUADPA
G y4eTOM BPEMEHHOU HADDPYIKH.

MecXoaHbBe AaHdHuuotHs=3,5u8; TONEMEA
3nadoi npocnom Ly M3 H = 35,0 Mg B, = 12 M3
= 1,8 r/a £ = U,dBd, OCHOBAKHE - CH&O&H npoc—
noltRa, o = 60, (1@ = 0,IU5)3 € = 0,5 7/u°,

Pacuer npoua3BoAAT no gopuynam (5-8).
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FrT Ty l-l..'lql-nl..—'qu

G &2% 45 OB m L,
}'D"{ﬁ#i

Powe nu 6. Lo lo rpufary prc.d suxopa? Neg =l A5,
Ce %Hpﬂ%ﬁﬁﬂﬂia

“3"‘ X
Ty 220950335 o5 1= o )= Q447 i“w) ;

*i'

¥‘" z*—
EE 50,954,8‘5,%}“” E'g} = 835( i 'g?}
Pesyxbrat pPAGYETOB IAHOGHT B TEOA D

T8 018 g6 %

R A Y I i S o, Wbl Iy AT A RO AL el syt el R iy R L Ol Il o L R T B B E P gl g el s M - Dl

UEH0Bo IS %, &

&HK‘IHH%
0 | o,nfwmz& 046] 047 0,8 !
X 0 24 1 4,8 fz,z Byt § 946 |
xY/BE 1 0 | 0,04 0,16/0436{0449 | 0,64 |
- xY® 1 ) 0,961 0,84§0,64{0,51 | 0,36 )
x(4- ¥t 0 | 2,80 | 4,0814,60{4,29 | 3,46 |
(e i O 1 0,45 10,7910,90]0,84 | 0,68
nglyz |0 | 0,65|1,14]1,30{1,22[{0,99 |

G 8;50 8,415

62199 |0,89] 0,86

{ngi" ﬁll'iﬂp +C 1,39 1,86
0 |

7+I3]5,44 4,34 | B,06
0,75]0,57]046 {0482 |
1,25]140710,96 {0482 |0




3« UTPOAT 3MOPH Tpp, Tyz ¥ NgTy; K3K NOKA3aHO
Ha puUc.lO.

2,
—— ot _
- A
L] ‘-k 3 ”
Coamd o,
f}a V4
0,5 LAl

Puc . I0)

BN B O A T8X KaKk Bo BCeX TOuKAX Ty > Txz o 8 HA
DAHOM M3 YYBCTKOB Tpp <MqTyz o PACTREKA TPYyOH MOMET BO3-~
HEKHYTH NOJ ZAeHCTBUHOM CYMMADHOI'0 CUIOBOI'0 BO3AEUCTBURA
(0T ¢OOCTBOHHOIO BECA HACHNM ¥ OT NOJABUXHON KBAELIHOAO-
DORHOU HAPDYSKU). HBNOCPEACTBEHHO MOCAS® OTCHIIKM HaCHIIK
PACTARKA TPYON HE OBUABOTCH.

l p¥w e p 5, Ilporepra ocHOBaHKA NOA NOKOWBOIL
QysnaMeHTa (MNi. 3.I0 M 3.1I1).

e X0 HHNS® A 8 HHEHEE: Tpy0a NpAMOYI'ONBHAH
r¥odesogeronnan (puc.Il) Ha QyHpameHTe MEAKOI'0 33710XOHUA
H = 4 M3 BuCOTE aAcHNK# Hy = 2,0 M3 ¥ = I,8 7/M°,
Qs = 045775 = 0,338; @ = 9%, ¢ = I,0 r/u®, Bmec
SADMEHTE TPDYOH P = 3,32 T/HZ.

PeweHnues I [loCH 20U-62

AR = 3040 eteAptgpy=1+10,333-0,577=1,19.

AY
o HO GH 200“62

K {14 2
“— - = N - = ,6 /M~
4 OoH+4  0,5-20+14 5,87/

2l



d. Uopeaensior HOpMSTUBHOG J8BAGHHE QT BACA INOMOH-
TOB TpyOH.

0 = 1,I9°1,8:2,0 + 8,32 + 5,8 = 13,4'T/H2.

, N— PacCyurusantT HON-~
-Il!-ll!!llll ~ te 0t ]',,

: MBTUBHOS conmpoTuanesus R° .
H3'=210

NpeABapUTebHO ONpPEABIAHE

hopg 1O PMC.5 A = 0,25 ' =I.6:
oD =4,20

Mhe<1,0 Hy= 1,040,54,0 = 3.0 u ;

RH" (U 52 2 2 +Ig£3"8 gO)E
XI,8 +4,2¢1,0=I3 6‘17n .

,lll

.
///

@

Puc.ll

BH BO . YenoBueG < R" sunonueno. 30HH MECTHOPO

paspysenisd TpyHTa NOX QYHAAMBHTOM He NPEBIOHAYY LOIMYG-
TUMLYX o

Il pu Mmep 6. Yacyer ocasor TpyoH ¢ {yHAAMEHTOM
MENKOIO 34T0XEHUA M ONPEAGJNEHME BEJIAUMHN CTPOUTEIBHOLO
nozabeMa (Mie 3ei5y 4.1 U 4.2).

MC xoaHHE® A A H H KR e: Kpylviag meiueaode-
TOHHAA Tpyla oTBepcTMed I[,5 M§ L. = 35,0 M3 L = 0,005
H 92u,6-825ug8 = I35 M§ K = 0,89,
¥ = 1,8 T/u 3 B OCHOBAHUM - IPyHTH (TaGN.6),

Pé e HU 6. [o UIpeienant
nqu HB - I,O‘U jBQ“I ’8‘9 '2'1? 15 s 258 T/Ma

2e [IDOM3BOAAT pACUETH COINACHO TadN.6.

S. QNpeAeAAlT HUBHON CpPAHALY CEMMASMON TOAWA 1O
gopuyne (I3)

Hg = (2,1-0,621,9) + (2,5+1,2.9,2) = I3,I u .
4. ONpezeNAnT NPOABIBHO AOMYC THMYH ocazKy no gop-
Myjae (1i4):
Agon =0,5(17,740,005+3500) = 17,6 cu;
Saom = 1746 + 0,25°0,005+3500 = 22,0 oug
S = I7,7< Sam = 22,0.
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S UNPOABAAAT CwpPOATYABHEK Noawnal 10 Qopuyss {15)7

17 70 250,005,351 » 14,8 owe

N = IBgB":’.AMﬁ iR I_?it},

3B 0 A LDY0O8 MOXET JHTL OOCTPOOHA (83 GHAl.PES-
Yu LHHE (CAAKK HE NpPessOBnyT ROHYCTMMuX. UDeJHAN Oplinarte
CTPOUTCALKNID NOALeME [DAHHA |J43 CH.

I v U oM 8 o Facusy® 9ranox ThpyOR oJ crapHuy (vH-
AAMEATOM { Mfl. 3,15 # 3.18),

Mo Xo A ® a8y iy 8 Tpyda NDPAMOYIONbBHAH
GoTOHHBA OTBApCTHeM 2,0 ¥ 2,00 ¥y L = 45,6 u3 i =0,0I03
PyHAAL8HT CROUHHA, HRUHA Cul 1L .0 & (07 JZio¥es xpyoH
10 ocipun cBaitle W = I20 M, B = 8,05 B, B = 22,8 ¥,
K o= 086, = L, T/ﬂag OCHOBLAKE X0 OomuMeTHR U0
CYPAUNKY TERYUUS ¥ POXYUS RGO THUHNE BOHOHACUBEHHME 3

yoo= 10 T/ma;fa 0TudfKr [0,0 » ¥ AUXe - ROCOK (IOTHHA S
£ = 200 k[Vcu® (puc.12).

3,25
ot
Cevenve no mpyde ,mwqu;q_ummwmﬂ* —
wfff#‘ “ 7/
- . H= 120
{G‘h’ ﬂ 4 ‘ ‘ .'; ,-:'
mexyyuu BB
g;aﬁ:{Hax%wﬂﬁ i i {ﬂﬂﬁ
' -
p
necox | £=200 x7/cr? "t
- 22.8 - t::i
x
|I

Puc.l12.

PemeHH? 8. 1o UNPOAGAROT CHEAMBOMYH TOAMY
HQ = (2,1*{)56*1,0} (2;51‘132'12,0) = 2944 My

2 = 11,0 w3 o= 955 0483 py= 03 K= 0,295

- 3

Zy= 2oaf R 50 = %:% = I,II3 p, = 03 K§ = 0,683
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2o Unipogenant

S = 1,0°0,86°0,8.12,0.22,8 MET:’%(—;-Q =0 072 H=T742CMe
A\

de UTipofienanT
U;E’:SlL - 0325'0101'4560 = [l ;‘q' CGM,

BusBo A, lak kax § < 0,251l , Tpyda MoxeT OHTBH
NOCTPOEH8 063 CTPONUTEIAHHOIO MOAHOMA .
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