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B HacToamux PexOMEHZaUMAX OCBEWeHH BOIPOCH KaTOZ-
HO 3ayXTH OT KOPPO3UA NOA3EMHHX GOODyXEHMH NDOMHCIOB
B C@BEPHHX YCJOBHUAX.

B HUX PacCMaTPHBANTCA CXeMH M CDEeZCTBE 3AWUTH MPO-
MHCIOB, NMPUBSAGHH METOXUKK pacyera NapaMerTpOB 3aUHUTH
NOZ36MHEX COODYAEHMil NPOMHCJIOB NMDM BEEPHOM U KPeCTO0G-
pasHOM DACNONOXEHMN CKBAaXuH,

PexoMeRZaUuN DA3PaCOTAHH HA OCHOBAHUK 0COOHEHUA
ONLTa IAGKTPOXUMHUECKOH 3aWUTH MPOMHCIOBRX COODYEOHMUMA
B CpejHeli nojoce ¥ avanayu3a YCJOBMH NDUMEHEHHA BalUTH
B yeaomusx CeBepa.

PexoMeHZAUMK DPa3padoTaHH KaHZ.TexH.Hayk H.0.Taa-
30BHM, CT.MAX. H.A,OBCenAd ¥ raasHnM cneuuaaucrom OfN-4
OzHilllrunporasa R.A. ATMypOM.

Bce saMevaHug ¥ NPERNOKEHH CJ6ZYyeT HampamRiqrh MO
azpecy: Mocxsa, 105058, OxpyxzHoit npoe3x, I9, BHUUCT,



| PoKOMGHZALEE MO pacueTy ¥ ODOOK TH-!
| popan#w KATOAHOH 3auuTH OT KOpPpPoO~ !
BHUAUCT ; 3MM COOpyXeHUii rasOBOI0 NPOMHCIA
1

! D I45-73
B CEBBPHHX YCHOBHAX f

{. OBLUME MOMNOXEHUSA

I.I1. PoexOMeHZEUMM PECNPOCTPAHARTCA HA NDOMHCIOEHE COOPY-
¥ouMA (0CCanHHe KOJOHHN CHKBAaXMH , WJAeH(H, BOZOBOZH, METEHOUO-~
MPOBOZH, TA30MPOBOAN COODYXEHUA TPYAMOBOTO HYHKT& ¥ Np,. ),Pac-
[ONOKEHHH® B CEBEPHHX YCAOBUAX.

I.2. B PexoMeHzaqusax pacCMaTpUBANTCHA BOMPOCH KaTOZEOH# 38—
mUTH BHEWHEX IOBEDXHOCTH NDOMHCJOBHX COODYKEHWHE OF IOZ3eMHOR
KOppO3uH,

I.3. KopposuOHHHE Da3pyueHUS NMOA3EMHHEX COODYXeHMH rasoOBHX
MPOMHCAOB COBEPUEHED HeXONyCTUMH M3-~38 TAXENHX MOCJeACTRER MmO~
TEPK TepMeTHYHOCTH OGCAZHHX KOJOEH CKB8XMH, TDYCORPOBOAOB K

ABYTEX COOpyXeHMil, 8 TAKEe N3-88 GOALMEX TEXHNYGCKEX TPYAHO-
cT6il, BOSHNKERNX NP DOMOHTHMX padorax,

I.4. Jlaf 3ayATH NPOMHCHOBHX COOpyXenuii (mnefipos, rasompo--
BOJI0B, BOZONPOBOZOB, METAHOJONPOBOAOB) NPHMEHAGTCHA KOMILIGKCHAR
3amUTa, BXKADYAKNAA M3ONALMO BHemHe# MX IOBOPXHOCTH NMOKDHTHAME
M KaroZHy® NONAPHBALUHN (KATOXHYD BamHTY).

I1.5. BuOOp THNA M3ONANMOHHNX MOKDHTHE IPOKSBOZKTCA B CO-
OTBETCTBMM C "YKA3AHMAMA [0 3aHMTE OT KOPPO3UM IPOMHCIQBHX
TPyOOIpPOBOZOB" [?].

1.6, Ans 38MMTH BCEx COODYXeHMi NPOMHCIA OT HOX36MHOR
KOPPOSHY MPUMEHAGTCA COBMOCTHAA KATOZAHAA 38MUTA.

Mox coBMEeCTHOH KaTOXHOY 3amuTolfi MOHMMASTCHA 3aMUTa HECKONb-
KX MO7Z3eMHHX METaIAYeCKUX COOPYXeHMI OCHEMM KBTOZHLMM ycTa-
HOBKaMy MJIM KAQTOLHLMYK yCTAROBKAMM,PACOTE KOTOPHX COracoBaHAE.

Brecenu BHUACTom ! Yrsepxzenu BHUACTomM ! Cpok BBeZEHEA C

aacoparopued { 7 zexadps 1973 r. | I smsapa 1975 r.

37I6KTPO3 BMATH ! | Cpox Zze#icTBHA O
! ! 1 asmapa 1978 r.
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1.7, [poexr nwOOro NPOMHCHAA AONXEH COXePXATH TOXHUUOCKHE
MATepHaIH [0 3alUTe MPOMHCJOBHX COODyKeHHI OT NOX36MHO& KOppO-
3uH, Bes pomemms STRX BONDOCOB NPOGET He AOJARGHE NPHEEMATLCS

0T mpoexTHOH opraHWsanEM.

1.8, KaTozaHyn 3auMTy NPOMHCJIOBHX COOPYX6HMHA OT MOA3GMHOH
KODpOBKK CIEAyeT MPOEKTHPOBATH B COOTBETCTEBHE C TDPECOBAHHMAMK
"IpapUn 3aWMTH MOA36MEHX METALIMYECKMX COOPyXeHAE 0T KOPpo3uu"
CH 266~63, COOTBETCTBYONHX PasZeads CTPOMTENBHHX HOPM H npa~
BHA, HQ OCHOBAHWM MATEPHANOB ONNTHHX Z8HHHX, A6HCTBYDHMX WH-
orpyxuuit [ 4, 1] B Bacroaudx Pexouenzauui.

I.9. llpoexTupoBarh RATOAHYD SAKHTY HOOGXOAHMO OZHOBPEMEH-
HO ¢ NMPOSKTHDOBAHHEM IPOMHCIHA.

1.10., KarozeEyp 3aM¥Ty NPOMHCAS POKOMEHAYeTCA BBOAUTE B
SKCOAYaTAUMD OZHOBDEMOHHO C BBOZOM B 3KCAAYaTALMD HPOMHCJ]OBHX
cOOpyXeH®lt, & AAA AeUCTBYDNUX NPOMHCJIOB HE No3zHee I roza ¢
MOMGHT& OKOHYAHMA DPA3PACOTKH NPOGKTa.

I.II. Tpu paspaGoTKe OPOEKTa KaTOZHON 3aMUTH HEOCXOZAMMO
PYKOBOZCTBOBATHCA "HKnaccupurauMelt yCAOBUHA NMPUMEHEHMS BSJIOKTPO-
XAMUUECKOY 38MUTH OT KODPOSKM B palfionax Bewsol Mepamoru® [3],

I.12. Jas nposepk# 3p)OKTHBHOCTH KATOAHOK BAWUTH NPOMHCIA
nocie BBOAA B JKCIIYaTANMMD 3NEKTPO3aNMTHHX yCTPOHCTB HEOO0XOZM-
MO BHIOJNHMTH 3INEKTPOMETPHYECKHE® DaCOTH, NPH KOTODHX CHOZyeT
PYKOBOZCTBOBATHCA "MHCTPyKuMell MO ONpeZeleHED KOPPO3MOHHOI'O
COCTORIHMA X 3ANMIEHHOCTH 0GCAZHHX KOMOHH cxsammu" [2],

I.13. J7exTpoMeTpUYeCKMe PaGOTH BHIOJHAGT NMPOEKTHAA Opra-
HM3alUHA, COCT&BUBUAA NMPOSKT KATOAHOH 3auyATH, COBMECTHO C 3KC-
nayarupyomel opranusandeil, IIp¥ HeOOXOAMMOCTM pa3padarHBaeTCHd
ZIONOAHUT 6AbHHY NMPOBGKT H& OCHOBE BHIONHEHHNX H3MeEDeoHHUU,

I.14. [IpoekTHHE Oprapu3anum OCYHeCTBIANT aBTOPCKHUU HaZ-
30D 38 NPOGKTOM B NpOLECCe CTPOMTENBCTBA, & TaKKe 0 3aBepme-—
HEW CTPOXTEABCTRA ¥ BBOAY B JKCIAyaTaUMD CPEACTB KaTOAHON 38—
WUTH MyTeM 3JcKTPOMETPUYECKMX PaGOT.

1,15, [lpy npoeKTUPOBAHUK KATOAHOK 3a&LKUTH HPOMECIE HeO00X0-
JUMO YYMTHBATH NEPCHEKTHBH Pa3BUTHA NPOMHCHIA, O0YEPSBAHOCTH MOH-
TaXa M BBOZA B JKCIIyaTaLW" KATOAHHX YCTAHOBOX C yUGTOM pe-
8IbHNX NOTPEOHOCTER B MEPUOZ IKCHAyaTALMH,
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2 CXEMBbl MEKTPOXUMUYHECKOM 3ALLIMNTHI NMPOMbICNOB
B CEBEPHbIX YCNOBUAX

2.1. llpx BHOODE CXEMH 3alUTH NOA3EMHHX COODYEEHME MPOMHC-
Ja HEOOXOXHMO YUHTHBRTh BSANMHOE DACHONOXGHEE, HAIAHIHE HCTOY-
HHHOB NATAHER, SNGKTPHUGCEKNS NADAMOTDH S&EMEGEMMX COODYXGHER
H YCHOBES 0CGCHOYOHHA HE8ZOXHOH SKCIEYATaNHHE.

2.2. llpA BeepHOM D&COONOXEHMM CKBAXUH BCE NMOA3GMHHE CO-—
OpyXeEMA TPyNNOBOr0 NYHKTA K6JIEC000Da3HO 3amHHaTH O0JHO# KATOX-
HOH ycTaHOBKOH (KycTOBOK), pasMemaeMoli Ha TDYMIOBOM IyHKTO.

2.3, Papuyc samwuTH KyCTOBOM KATOAHON YCTRHOBKM ONDSREAAET-
CA K8K CpeANAA AJUHa unelipoB, yBemuusHHaa Ha 300 u,

2.4. TpeGyeuyw CTemeHs 3aWATH yAANEHHHX CKBAEWH, NKAKHE
une#pa KOTOpHX OOAbIle CPEAHOErO pazMyca 3A8WUTH, HEOOXOZUMO OCy-
eCTBAATE OT YCTAHOBOK KATOZHOR 38MUTH KOJBLEBOI'G BOZONPOBOAA
TPYNNOBHMYM MPOTEKTODHHMK YCTAHOBKAMU MM KATOAHHMYU CTAHUKAMH,

2.5, lIp¥ KPeCTOOOPE3HOM DACHOJOKEHNM CKBAXKH 3amura 0Cy-
UeCTRIASTCH MO CXeMe, NPUBEXEHHOK HY DHC,I.

2.6, MecTo pacmomOxeHUss GHOZHOIO 3836MJGHUA He3aBACHMO
OT CX6MH 38WMATH BHOMPAGTCHA TEK, YTOOH:

a) yLenbHOe COMPOTUBIGEKE FPYHTE B MECTO YCTAHOBKA OHJIO
HUB KM ;

0) paccTosiEMe OT I'PYNNOBOTIO NyHKTA OHAC He Meree 700 M;

B) paccrodHre OT uA6HPOB ¥ APYyIrAx MOA3EMHHX MET8JUIKYECKHX
COOpyKeHUit OO0 He MeHes 200 M;

I') BEYHOMEP3IHe PPYHTH OTCYTCTBOBAMH.

¢.7. YcTaHABIMBATH H3OAUDyDHHE PAGHOH HA MPOMHCIE RJIA 0T~
pPaHUUeHHsT TOKOB Ha GAN3KODACHONOXERHHX K I'DYNNOBOMY MYHKTY
CKBAXMHAX, AnAd OCNErYeHHR PEryINPOBARMA 38EMTH HDOMHCHNOBHX CO-
ODYXGHHI ¥ MardcTpPaIbEHX TPYOONPOBOZOB HE DEROMEHAYETCH.



Tﬂ‘ 444 -—E A3,

Puc.I, CxeMa pasMmeleHMss CPEACTB KaTOZHO{l 3amiTH NP KPECTOOC-
Pa3BOM DACHOJOXEGHMM CKBAXMH KycTa:

YK3 ~ ycraHOBKA KaTOZHOW 3auurTH; A3 ~ BHOAHOE 343 6MJIGHME;
T - Touxa ZpeHaxa; 1-TPYNNOBOd MYEKT?; 2-~CKBAXMRA; 3-HXOHD

3 MPOEKTUPOBAHUE KATOOHOW 3ALLUNTbI OT KOPPO3UMK
FA30BOro NMPOMDICIIA B CEBEPHbIX YCIOBUSIX

3,1, HoxonHuMY NGHHHMH AJI PaspadoTKd IPOGKTHOI'0 384aHUA
¥ IpOeKTa ABAADTCA CBEACHAA O NPOMHCIOBHX COODyXEeHMAX,  NJNaH
ANA CpPeLHAX MPOMHCIOB B Macuracde 1:5000 ¥ Zna KPymHHX - 1:10000.
6



Ha naaH ZOJIXHH OHTP HAHECOHH C COOTBETCTBYDI{MMM yCHOBHHMH 0003-
HAUGHUAME BCE CymMeCTBYMKMe, CTPOALMECH M 3aNDOEKTHPOBAHHHE Ha
ZAHHHA NEpMOZ Ha3eMHHE ¥ NOA3EMHEHE COODYXEHHA M KOMMYHMKAIMH,

KpoMe TOIro, K MOXOAHHM AAHHHM OTHOCATCH CBEJEHHEA, XapakrTe~
pU3ypI¥e MECTHOCTH, IDYHTH, & TaKEe CBEZ6HUA 0 MOA3EMHHX Me-
TALIMYECKUX COOPyXeHMAX, I60JOr'MueCKHil paspes MecTa Opeamoxara-
eMOli yCTAHOBKE IAyOMHHHX 3a36MJ6HHi.

3,2, HeoOxonguuo co6parTh AeHHHE 0 38MUTHHX MEPONPUATHAX
HEa CyUeCTBYNLUX NOA3eMHHX COODYXGHHAX, O KOPPOSMOHHHX paspyue-
HUAX 70 3alMTH ¥ NOCHE 66 NPHMEHOHHF, COCTABHTH CX6OMH pacmoio-
XEHHA CPEJCTB JJIEGKTPOXUMUUECKOM 3aWETH Ha MOA36MHHX COODYXEHHE-
fiX, ONPeASAHTh CHIy TOKA B LENK Kaxzol yCTaHOBKH, a TaKke -
(eKTUBEOCTS yCTAHOBIEHHOH SalHMTH X 6€ BOSMOXHOO BIMAHWO HA HO-
3anANeRBHe COOpYXeHNA.

3,3, Jns NpOEKTHPOBARKA CPEACTE 3alUTH HEOOXOZMMO 3HATH:

KONMYECTRO CKBAXUH HA MDPOMHCIE;

KOAUYECTBO KYCTOB CKBAKMH;

KOAMYECTBO CKBAEMH B KyCTe H KX DasMemneEde;

TIYOMHY ¥ KOHCTDYKUMO CKBAax¥MH C YKa38HMeM NapaMmeTpos Le-
MEHTUDOBRHHSA ;

AUaMeTpP ¥ TONMHHY CTEHKM OCC8ZHHX TDYO ;

reoNOrHYeCKKA pa3pes CKBAXUH C ASHHHMM HHTepHperaqud 60-
KOBHX 3J6GKTPHUSCKUX 3O0BAUPOBAHKH;

X8paKTepPUCTHKY BOZOHOCHHX I'ODM30OHTOB,

3.4, (Ip® NPOEKTKPOBAHUK KATOZHQK 38mUTH ONpeZeAANT HE00-
XOZEMHE CPGACTB3 3aMHTH HA HavyaJbHH MepHOZ, & TAKKe HA& MOMEHT,
npezuecTBybmuii KAMUTEIBHOMY PEMOHTY CP6ACTB 3auMrTH. [IpA aTouM
yUMTHBANY  CTapeHM6 HBOJANMOHHOIO [OKPHTHA M yBOANYEHHE COTH
MOA3EMEHX COODyXeHUi,

METOZMKA PACUETA 3JEKTPOXWMWYECKOA 3AWATH
MPOMHCAOBLX COQPY&EHAM W OBCAZAHHX KOJIOHH
CKBAUH TPW BEEPHOM PACTONOAEHMA CHBARUH

3.5. HeoOxozmuyn CTENeHh 3aUMTH 00CAAHHX KOXOHH CKBAXHH
HaXOZAT M3 BHPAXGHHA S



Joc

e e 7

) 00 , (1)
¢

Tae §oc - ZONYCTUMOE KODPO3UOHHOE YMEHBAIGBHAE CTEHKH TPYOK
CKBaXHHH, MM;
Ky~ CHOPOCTS KODDOSMM CKBAXMEH, MM/TOX;
T, = CPOK CIyXCH CKBaXHHH, TOMH.

3,6, HeOGXOZMMYD CTOlleHb 3amuTH EACH{a

ONnpeAedANT K3
BHPAXOHNA

g,
Pu=(1= 724 100, @)
rze d\-

)y = HROMYCTUMO® KODDOSHOHHOE YMEHDUEHHE OTEHKH TpYGH
uxneitpa, Mu;
i 4w~ CKOPOCTH KODPOSMM wmiefifa, Mu/Tox;
Tw - CPOK CAyXOH muefifa, rozm
3,7, MMHEMANBLEYD HAJIOXGHHYD DA3HOCTH NOTEHUMANOB Ha 3a~
006 CKBAXUHH OHpefefAeT U3 BHPAKGHHER:

700
u,,=0058q ,—00—_/,0 ] )
3,8, MEHyMarbHas HalOKeHHAA DPA3HOCTH NOTEHLUUANOB B Ragaje
wuekya ONpeledAeTCH U3 BHpaXeHHA:
100
- ——————— . 4
U,, =006 89 775 )

3,9, PagHUCTH NMOTEHOMANOB HA yCTHE CKBAEMHH H& PACCTOA-
M Dazuyca 38LUTH OT rpymnosore nyskra ("cpezsero" wieba)
HaXOZAT H3 BHPEXOHUA

U,=U,, ch@t,) s, ®)

e £ , — ANEHA CKBAXRHN Ha DACCTOAHWY PaZMyCa 3amNTH OT
TDYINOBOrO MyHKTA, M;
a o = MOCTOAHNAA PaCNpOCTDaHEHMA TOKA BAOJE CHBAXMHE



neg
rae A, - NPOAOJBHOE CONPOTHBIGHHS CKBAXHHM (CM.IpUIOKe-
rue 1), Om/ug

L) By, ©®)
<

IP = ﬂc ? (7)
¢ w(2,~36,)0, 1000000
Ron .
Rnepcz TTQ_?C Ouen, 8)

rae D, - AMaMETD CKBAXHEN, M;

0, - ToONmUHA CTEHKM 0GCEAHHX TPYO CKBAKHHH, M;

P = yAenpHOe CONPOTUBIEHUS TPVOHOK CTANK OGCEAHHX KO-

HOHH CKBAXHH, OweuMZ/M;
/

A’”Epc- NepPexozrHOe COMPOTHRIEHUS cxnaxunu,o\vuz.

3.10. Ecau ycmosue (/,,> (/, He BHIONHAGTCA, TO NPKPABHM-
saed (,,=U,,n onperensem’

L V—

wechia €p)

NpM 3TOM CTONEEDh 3aUNTH H3MOHAGTCA ;

p.=m0(1-e” ™), ©)
-4au
A=io(1-e” %), (10)
3,11, Ecmm {,,>{,, , To pacuer BeayT Aaiee ¥ OmpefelA-

KT CHIy TOKA, HOOOXOZMMYD AAA 3aUNTH OCCAAHOM KOJNOHHH CKBAKH-
HH (H8 yCThe):

J=%’”— shle,€,) A, (1)

rae & . — X8paKTEPUCTMU6CKOE CONPOTHBNGHM® CKBAXUHH, Oum;



L =VA R, (12)

3,12, Pasnocts MOTEENMANOB B Komue muelipa (AnA CDEXHEX)
COCTABHT:

s
Uy = U | h b, SRS L+ 5 shet, €, sk, | B, (13)

rae {, - AmEa uuefipa, u;
dzu - NOCTOfHHAA DACHPOCTDPAHEEMs TOKA BAOAb muekdae, I/x;

_ [ Puw (14)
= VR e

rze A, - NPOAOABHOG CONPOTHBIEHHe muehfa (ouM.npuiOEeHEe I,

I,a);
o - 2,
“ 7(D,~d, )& - 000000 Gpr > (15)
TAe ﬂa ~ yAeAbHOe SAEGKTPHYSCKOE CONpPOTHBIeHWE Wueiipa, m
Oumen© /u;

D, - muamezp mueiipa, u;
d‘w— TOAMMHA CTEGHKM TPYyOH uneipa, M;
7

Op-w, (16)

1
rae '?ﬂ%u- nepexoAHOe CONpOTHBAGHHe muelipa, Ouer ;
Z,, - X8paxTepuCTHYeCKOe CONMPOTHBIGHHS® uneipa, Ou;

Z VR Ry, - )

3.I3, Cana TOKa, HEOGXOAMMAA ZJNA SANMTH CHCTeMH “uieid-
OKBaxuBa" (ZRJ cCpesHero miaeida):

L "z[{f [chie, £) h(Eu 6, )+ %ﬁ@é)cﬁmfw]. ad
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3,14, Pa3HoCTh MOTEHUMANOB B Havaie wielipa ompeaeusinT
¥3 BHDAXEHHAS

Uy Chlede, be,)

H Zu, s
“ [ C/L (“CLe[Z)e/](dwzewL)fch »f/7 /dl’L E[‘L)Sﬁ/dujc &(/L)
T8 ¢ - HOMEp CHCTeMH "unejip—CKBaXMHH";
l;,~ BiMHA CKBASMHH, M;
elll(; - IaMHa wiefida, M;
Ole; - MOCTOAHHAA PACTPOCTPAHGHUA TOKA BAOILD CHBAKMHH,
I/u;
Aot V5%, (20)
£ Rpe
nePe;
R JDCL /
¢ 2y, dy)dee 1000000 THIM > (1)
rae Dp, - IMaMeTD CKBAaXUHH, M;

Jp, — TONKMHA CTEHKM OGCEAHNX TPYO CKBAXHH, M;
YAENBHOE COMPOTHBIEHWE CKBAKMH, T TH
'q”e/’a

Koep,,~ Doy (22)

=°
\

r1e A’nepa, - Nepex0fHO0® CONPOTUBICHKE CKBAKMHH, Ou-uzki
~ NOCTORHHAA PACHPOCTPAHEHM TOKA BAOMD Wieitpa,
1/u;

d

—
Ryt

w, R nép wi , @3)

R o= S /i
w72, ~dy, )y, 1000000 P ()
(Ow, - yAenbHOe CONMPOTURIGHMO Wieiipa, Ouesd /u;

Il



'Dm' ZuaMmerp uaeiipa, M;
w, - TONLAHA CTEHKA TPyOH mueliga, M;
R ”ep nepexoAH0e conporunnexue mae#pos, OmeM;

R L )
w9 D, N (25)
snecs K nepy,~ MEPOXOROE CONPOTHRIGHHG Uieliga, oued;

Z,,~ X8pAKTeDUCTUUECKOE CONPOTHBIEHMe uieipa, Ou;
we=YRuy Rogpue Ow , (.?-6)

TRe z('é- XapaKTepUCTHYECKOe CONPOTHBICHUE CKBaxuHH, UM.

2=V R Rgpy, o (638)

3 15, OnpepenseM 3auuTHYD cny TOK8 CHCTeMH "mielp-cKBa-
y “wkﬁ'ﬁﬂafu)ffﬂwfm)* 2o Aﬁatfa)t/{/o‘un fun)]
e Zw"[ Aﬁnt’u) Cﬁﬁlu/‘ e‘”‘) * EL_I‘J A@u fa)"'ﬁ{o(wt 14 Zutﬂ

3.16, CuemeHue pasHOCTH NOTEHUUBNIOB HA 38006 CKBAXHMHH OI-
PenelAeTCA M3 BHPAXOHHA:

2w,

Upei = e 0) B. @8)

3,17, Ecax U, >Z/,,,‘.‘. AAs cpezHero mielpa, TO pacuer Be-
AGTCHA IO CJASAYDIUM QOPMydam:

A.27)

Uy, U=l B 29)
Upi (Zu, + Zo
g‘;= 9&( we l‘L) l; (30)
zwl.‘«zci

TAG ”9 - HEOOXOZXMOE CMeNeHHe NMOTEHIHAaIa Ha yCTh6 CKBAXMEH
0T ZOMOJHHTEABHOI'0 HCTOYHUKA TOKA, B;
(Zgb - CHI8 TOKA AOMOAHKTENHHOTO HCTOYHMKA MHTAHMS, A,

Ecax ycnomue He BHNONHASTCHA, TO PACyeT BexeTCd B CAGAYD-
meit MOCAeAOBATONHLHOCTH,
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3,18, OmpezenseM CUNy TOK& IPYNOOBOH (KycTOBOH) KaTOZHOH
yCT8HOBKHA?

N

- +
Tty =2 Tue,* Twe* Vop A (1)

Uy S
J oy, (32)

¥ R nep op

TZe ¢ - IIouaxb NOX3EMEHX KOMMYHUKAUWA CDYMNOBOH, w;

R - MepexoAHOe COMPOTHBIGHM® [O3EMHHX KOMMYHEKAUMH

7P ppynnosoi, Oueu?,

3,19, HanpskeHMe HAQ BHXOZE KaTOZHOWE CTAHUUK ONPEAGAAGM
U3 BHDAKOHHUs

=5 (Ra*Rp) B (33)

Te ka -~ COMpOTHBJIERUE AHOZHOTO 3a3eMlerusa, Ou;
,Q - CONPOTHUBICHHAO leOBOJlOB;
np
y] P M yﬂ ) 34)
= M > 4
ﬂ/) 'S'”

rme S, - CoueHEo ADEHSXHOTO NPOBOAS, M ;
@, - yAembHO® SNGKTPHUECKO® CONDOTHBIGHME Marepuaia
NpOBOADE, On-le/u;
4, - IMmHE ZDOHAXHOTO NPOBOAR, M,

y/’:g’,(” 5 (35)

K, - RO3(PUUMEeRT NPONOPUUOHBIBHOCTH ( A, = 7);
§° - yAenbHOE SIEKTPHUECEOS CONMPOTHRIGHHE 36MIH,
Ouounz/u.

3,20, MomHOCTE KATOZHOK CTaRLUM paBHa:

W=y U 8r. (36)

3.21. Jlaa ymeHbilleHMs BpeMeHM, 3aTPAYMBAGMOr0 Ha pacyer
napaMeTpOB KATOAHOK 3amuTH OGCAAHHX KOJOHH CKBAXMH, maeiphos

I3



KOMMYHUKaUU##i TpyNnoBOro MyHKTa, paspadoTaHa ClenManbHad Rpor-
paMMa pacueTa napaMeTPoB 3auHTH. ITa NPOrpaMMa8 NO3BONMT HaA
3/EKTPOHHO-BHUHOMMTeAbHON Mamune MuHCK~22' ONpeXeAUTS BCe HEOG-
XOZUMHE NapaMeTpH saulMTH BCEX COODYXeHM}t IPYNNOBOrO NyHEKTa B
TeyeHMe 3-D muH,

lporpaMmua XpaHuTCa B BHUMCAMTENBHOM LGHTPE MHCTUTYTa "WE-
Halrunporas" (r, Jowenx, ©6, yi. Yemocxmuues, ISI).

3.22. Tipx OPMEHTHPOBOUHHX PECUETAX CHAY TOKA KyCTOBOH Ka-
TOZHOH yCTAHOBKY, B 3ABHCHMOCTHM OT Dafkyca aauurn, ONpenelsnr
no rpaguey (pHc.2), KOTOpuM cocTaBNsH ANA KycTa B3 I2 CKBAaxHH,
IpH KON®u6CTBO CKBAXME COABNE HAM MEHbEe 12 CHNAa TOKA MOXeT
OHTHL ONpe/ielieHa M3 BHPAXEHMSA :

J
Tn* g s
TZe Jﬂz - HBOOXOZUMAs CUJa TOKa B KyCTO;

J - cuna roxa, onpejeleHHas MO rpapuky (puc.2);
7 - KOIUYECTBO CKBAEMH B KyCTS.

3,23, Cina TOKa JOMOJHMTENHHHX HMCTOUHUKOB ZJIA OGecClieye~
Edsi ZO3alUTH yZAJEHHHX CKBAKUH Y3MEHAOTCH B 3&BUCUMOCTM OT
AMMEH Waeiia ®m pazuyca 3amMTH M ONpeAeAeTcA NO TPapUKy (CM.
pHC.2 ).

Npuueuanue. I'paux (CM.pHC.2) NOCTPOEH,
HCXOZR M3 MAKCHMAABHOTO Xnanenna CKBaEMHH 0T IDYINOBOIO
MYHKTA HA DacCTORHME A0 4 M.

3,24, llapaMeTpu xaTOZHON 3alUTH IOZ3eMHHX COOpyxeHMH Mex-
BOEBEr0 ra30BOT'0 NPOMHCJAA NPHBEACHH B NPUIOKEGHHAX 2 M 2a

14



m-}

10}
“7 SRS

804

5o+

20+

10+

S N + " 4 >
t t

i
000 2000 3000 1y, M

Puc.2, 38BUCHMOCTD 3ANUTHOM CHMJAH TOKA PaAMyca 3auMTH 23:

I-cwna ToKa KycToBOf VK3 ; 2-CUia TOKA KONOJAHMTEALHLX YRS,
3-o6mas cuia TOKA JJA 3ALHUTH KYCTA CKBAKMH; 4-30Ha I0%-Hcro
M3MEHUHUA CHIN TOKA-

15



METOQAKA PACYETA DAPAMETPOB KATORHOW 3AUMTH
IPOMLCHOBHX KOMMYHWKALMA M OBCAJHHX KOHOHH
Pl KPECTOOBPASHOM PACHOAOAEHWM CKBAXMH

3,25, MuHENMAnNBEYD HANOXOGHEYD DASHOCTH DOTEHUMANOB HA 88~
606 CKBAXHHH ONpeAGNADT M8 BHpaxeEMA (3) ¢ yueTOM BHPAEGHHA (I).

3,26, PasHOCTH MOTEHNHWANOB B TOYKE ZAPEHAXa HA OGHERUHEH-~
Hux mieffax, WMenmUx NepeMHYKy B.TOUKe ApeHaxa, OyAeT:

U A Jehad bty 8+ st (ke ~Eatal] B, 6)

rae €— paccToAHEe MeXAy TOUKOf-/ApeH&Xa ¥ I'PYNNOBHM NYHK—
TO0M ;
{ - KOZMYBCTBO OCBORMHACMHX NepeMHuKoil mxefijoB B TOUKE
ZpeHaxa.
Pacyer INpOMSBOZHT OTAGNBHO AAA KAKZOT'0 M3 OCDOXUHGHHHX
mneitpos. B ZaubHeiileM B pacyer NPUHAME6TCS MAKCHMAIBHO® (Ua,m)

3navenus Lp

Ipuue u a K M 6, OJNOKTPUYECKHE NapaMeTpH 00—
ZHHX KOJOHE C % wiefdoB ompenenswTcA no Qopuypan
(6)-(9) (I4)- (17) ﬁ (20)—(26

3,27. Cuna TOKa, HEOCXOAMMARA AJs 3aMUTH CHCTEM WieAp-CKBa-
xuEa (00H6AMHEHHHX ),COCTARNT !

Uppmylhlo o Shel i (Pur,~ ¥)+z,. % thel 0, -thol u; (P, - ?)J
g™ 2y, [ehdlobr-chelu; (€ uw;- ;)4-‘"—‘:/@04 Sholyy; (Pt - ';)J

rae { - YMCHO CHCTEM uuelip-CxBeXkMHAE, OOBEZAMHEHHHX B TOUKS
Apenaxa,
3.28. CyMMapHwil TOK, HEOGXOZMMHIl ANA 3amUTH CHCTeM wiehd-
CKBaEMHA ¢

957, A. (38)

() lllt(;

3,29, PasnocTs nOTeEnMAN0B EA IDYNNOBOM IYHKTE C yUeTOM
He0GbeNMHEHHEX WAeipos CKBaXMH (T.6.H6 RMODEMX TOUKH ZpeHaxa):

16



2y
Uagy = Uoue [Phelelethel g Cuy * 5, ey by shelcb]839)

TIe } - YHCHO HeOGHOeZUHEHHHX Wie#fOB CKBAXMH.

3,30, Cmna ToKa, HEOOXOAMMAA AAA 3AUMTH CUCTOMH WIeji-
CKBAXMEA (HE00DEAMHEHHHX ) cocramn"

‘thy =' w/ﬁﬁdc&[ﬁa[y//e*#fﬁoccec "%dﬂl/ ew/ ]

3,31, Cuna TOKa, HEOOXOZUMAA AAR 38HUFH IPYMNOBOH:

4l
72,0 = __R_ﬂ A, (41)
»
'
~ Knepyp
Ry —Elwn, )
I e
re R - NepexOZHOe CONPOTHBIGHAS KOMMYHMKALKH IPYINOBOro

ne
i nyHgra, OMe
§,p - MOBEPXHOCTH NOASEMHKX COOPyKeHMil IPYNNOEBOTO
NyHKTa&, .

3,32. CyumapHad 3auMTHAA CHJIA TOKA HEOODEAMHEHHHX CKBAKMH
U rpymmoBore MyHKTa:

«7H=2_q}~+z7¢pﬂ, (44)

-3.33, PasHOCTD NOTEHUMANOB "TPyGa-3eMna" B TOUKE ApeHA-

xa ( g):
Z/ole/goma/ ehol s #"‘Z/A’a; 8, (45)

rge o, - MOCTORHHAS PacHPOCTPEHEHUR TOKA BRONL IKBMBANEHT~
HOrO coopykenna (uaeipa);

17



1
nep ws /” 4
rae -
Rwa NPOXOILHOE CORDOTHBIEHUS 5KBUBANEHTHOT'O COODYEe-
BHR, Ou/uy .,
_ Rus R )
- —————
/2] [ )
'eula ¥ Ru/g
. (-2
. Rus Ry
uly -2 (47)
R, + ’
w5 R g
-3
2 ’ew; Rui-g
- H__——‘
Urs 'e ‘-_3 Vi (48)
-+
rae R 4y 'ewz-z
2 Ay, s /(’ww , ’e“’[—z . Ry, TPOROIBHOE CONPOTHBIE~
EMe COOTBETCTBOHHO { ,
(=L, t=2, seeyl-22
uznefigon, OM/u;
R ep ~ 1GDEXOAHOG CONPOTHERAG-
Pus HUO IKBUBRIGHTHOI'O CO~
opyxesdn (uneiipa), Omenm;
2
R -
rep; Koep; 7%
knepd, = 5 (49)
7 Rt Roep. 7 HRe
k}
R = I%¢ In-n ®0)
ﬂé’pL WD“ J

R, - B3smuEOe MEPEXOAHO®
COMPOTHBACHAE MEEAY
waelipamn ;

o
R,= Z (8H6-8n Vel ;- oy ) Omm, (1)

rie § - yzemsmoe comporMmienne TpyHTE, OM°M;

18 4 - paccroanne MGKAY wmaeidamu, M.



334,

3.35.

3.36.

!
npr  H,,,, >4 "f‘Bﬂdpaﬂo APABAIBHD,
PR Uy s Uy ~fHEO0XO0AMMO M3MERMTS,
Ciuza TOKA YCTAHOBKM KATOAHOH 3aWMTH OyAeT:
.79”3: Tp* 7y A, (52)

BHOOD BEAMYMHH ‘? NMPOK3 BOZUTCH HA OCHOBE TEXHUKO-

3KOHOMKUECKUX NOKa3aTENeH PASNUYHNX BAPHAHTOB,
Merozuuecku BHOOD MPOH3 BORATCH NMyTEM ONDEAENOHHS MU-
HHMAJBHO# CTOMMOCTH B&DHAHTA.

3.37.

rae Gy~

rae &g -

rze cn, -

O0mas rozosas CTOMMOCTD KATOZHOW 3aNKUTH:
Caez=Cuc?CatCn*Cos+Cs,

NPUBOZIGHHHE 3aTPaTH H3 COODyXeHMe KATOAHON CTaHUUM

¥ nurannel JMHMH, D;

Cee= tec £
6ZKHOBD GMEHHHO 38TPATH HA8 COOPyX6HUE KATOXAHOH CraH=-
UMM ¥ DUTabmei AMHMM, D;
HODMATUBHHY KO(QUUMERT dQpexTHrHOCTH, 1/roz;
npuBefeHHHE 3aTPaTH HA COOpyXeHMEe SHOZHOI'0 3a83eMiie-
HEA, D%

ca =C,NE,

CTOMMOCTE COODYKEHUA OZHOT'O 3a36MIMTENd, BKINYAA
CTOMMOCTDH COSZUHUTENBLHOI'O NMPOBOZA, P;
KGN0 3a36MAUTENel B SHOMHOM 3a3EMIEHHH, WT;
NPUBEZACHENG 6ZMHOBD GMOHHHG 3aTPATH HA COODyXeRHe
APGHAXHOH JUHMK MOCTOAHHOTO TOKA, P,

cn:/cﬂly *tn, F)E
CTOMMOCTH ZDOHAXHON aHOZHO! JMHMM (OT HATOZHOH
CTAHIWK 7O AHOAHOIO 3a36MJIEHHA), D/M;
CTOHMOCTH ZPEHAXHOW KaTOAHON sMHMK (OT TOUKH ApEHa-
X8 A0 KATOZHON CTaHUUK), D/M;
AJNMHA ADEGHAXHOK AHOAHON AMHMM, M;
ANUHA APEHAXHON KATOANOK NMHMM, M;
CTOMMOCTH 3JEKTPOSHePTdH, P

I9



2
L. 8'756 ‘79'4’3 ”“
Ty

- CTOMMOCTH I KBY.U. aNeRTposHepruu, p/ubr.w;

3.3 G,
A, ~ CompoTMBIEHHe eNM KATORHOK SaumrH, Ou;

R“ =R”ﬂ Ry >
e R _ - compoTHBIeHMe ,upangxnoﬁ nmmm, Ou¢
ﬂ”p= @/ S, + goz —jv; >

rae ¢ u § - yxemsmoe amexTpuueckoe ConpoTMBIeHEe Marepwaia
! 2 NPOBOZIOB COOTBETCTBEHHO AJA 8HOZHOM M KaTOXHOH
AMHKEM, Ou-nz/n;
,S‘I ] ,5‘2 ~ COUGHMS NPOBOZOB COOTBETCTBEHHO AHOZHON ¥ KATOJ-
HO/l ApeHAXHOH IMRMH, W ;
R_ - NEPEXOAHOE CONPOTHEIGHKe AHOZHOTO 3a36MACHUAS

R/
2
TZe A’, ~ NepPEXOAHOE CONMPOTURIEGHKE eAUHMYHOTO AHOZHOIO 38~

semaenns, Ou;
2, = X03(QUUKEHT KPAHEDOBAHEH, kr/ud;
A ~— KOJZMYECTBO 333OMAMTONA B aHOZHOM 3836MIEREM, NTg
(’Mr - CTOMMOCTH I'OZOBOI'0 OGCAYEUBAHMA, D/I0Z.
3.38. HampsmeHue Ha BHXOZe KATOARO{ CTaHUWM:
U= s /A’Q*K’,,/,) ¢
3,39, MoumrocTh KaTOAHON CTEROMM:
W=¥ Ty

3,40, BBERY CHOXHOCTH BHYMCHGHM! DEKOMEHAYETCH HCMHORHSO~
BaTh CRENMANBHYO NPOrpaMMy pacuyeTa NapaMeTpOB xarToxHOH 3amurn
COOpYEeHRul NpU KPEGTOOGPA3HOM DACMONOREHUM CKBAXMH B KYCTO,
iporpaMma, paspaéoransas KxHWrunmporasom ¥ BHUACToM, mo3BOAMT
NonyuuTh pemeHue safayd uepes I0-IS muH.

3.4I, [lpd KpecTOOGPA3HOM PACHOJOXEHHM CKBAXMH L6JECO00~
P&3HO KaxA0e EanpasleHde 3amuuyaTh OZHO! KATOXHON yCTaHOBKOH,
fpE 3TOM CUJ8 TOKa AouxHA OHTh 20 + 30 A (B NpeANOAOKEHHM, yTO
B KBXZOM HANDARIGHMA UMEETCA 3-6 CKBAEMH ).
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4,CPEACTBA INEKTPOXUMUYECKOM 3ALLUUTHI

4,1, Jlaa ®aToOZHOHt 3aWBTH B KAUECTBE MCTOWHMKOB NOCTOAHHO-
TO TOKA POKOMEHAYETCA MPUMEHATDH BHIPAMUTEJNLHHE yoTpolicrsa,na-
paMeTpH KOTODHX NPUBSAEHH B T80H.Il.

442, BHOPAMHTOABHHO® YCTPOACTBE PEKOMEHAYOTCA DPA3MELATh B
OTanAKBaeMON CYXOM NOMEueHH: HA TEPPHTOPMM I'DYNMNOBHX NYHKTOB,

4,3, Mlpu ycTaHOBK8 KATOAHNX CTAHUMA BHe IpPYNNOBOr0 NyHKTA
BHIPAMUT6JIBHHE YCTPOHCTBE POKOMEHAYETCH yCTAHABIMBATH B CHe~
OHM8ABHOM ZOMUKG WIM H8 OTKPHTOM BO3ZAYX6, 6CAM KX TEXHUYECKHO
X8paKTEPUCTHKHM [03 BONANT BHIONHATE PaGOTy B ZAHHHX KAMMATHUSC-—
KX YCHOBUAX,

4.4, AsORHO® 333€MIEHHE DEKOMEHAYETCH NMPEMEHATH CHGAYOUKX
TUIIOB:

CBajiHO® M3 CTAIBHHX HEROHAMIMOHHHX TPYG ZMaMeTpoMm 152-
377 ux (puc.3);

#3 TOPU3OHTAIBHO YIOKEHHHX TPYC Auamerpom 800-I400 um
(MCNONB3YPT OTXOXH TPYG NPH CTPOMTENsCTBE (PUC.4), a TAKKe U3
X6J1e30KPOMHMOBHX JJAEKTPOAOB THNa 3M{-I2KA, cTanmbELX 3a3aMId-
TeJieli B KOKCOGETOHHOM HanoxnuTele Tuna 3COKP unM us yroaxa
100xI00x10.

PacyeTHHe napaMeTPH SHOAHHX 3836MJIeHMl MPUBEZEHH B Ta0€.2
R 3,

4,5, 3a3eNMIUTEAR HEOOXOZUMO PasMelaTh HUXe YPOBHA Ce30H-
HOTO NIpOMep3aH¥s IDyHTAE.

4,6, YoTaHaBIMBaATh QHOZHHE 3336MJIOHUA DOKOMBHAYETCR B
MEecTax C HU3KMM yZeJbHHM CONPOTMEIEHHEM TPyHTa ¥ IPU OTCYTCT-
BMM BEUHOH MeP3NOTH (HampuMep, MOWMEHHNE yYaoTKH).

4,7, AHOAHOE 3a36MIEHHE, KAK NPAaBWIO, CJAEZYST pacnojarars
Ha paccTofHMM He MeHee 700 M OT IPyHNNMOBOrO MyHKTA.

4,8, AHOZHHG 383EMASGHMA HA (OAbNME CUJH TOKA (NPH BEEDHOM
paclHonOXeHKH CKBAXHH) 1[e]6COO6PAsHO pacmojararb B 2-3 MECTaX
B paiioHe KycTa. [Ip¥ KpecTOOOpa3HOM DACROJOXeHMM CKBAKMH 8HOA-
HHE 3Aa3EMJSHAA pa3MelanTCid COOGPAsHO CxeMe, HpelCcTaBileHHOMH
ma puc.l.

4,9, B KayecTBe AOMOAHATENBHHX CPEACTB 3AUHTH MOTYT HpH-
MEHATHCH NPOTEKTODH MarHueBswe C akTHBATOpOM THma IMIOY n IM20Y,
PaccrofAnde IpyNNH NPOTEKTOPOB OT CKBAKMHH JIOAXHO OHTH HE Me-
Hee 50 M.

4,10, Tpoxknagka ApOHAXNHX AMHM{ MOEET ONTH KACGABHOH WK
BO3AYyEHOH,
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BuNPAMKTENLHHE YCTPOUCTBA ANA KATOAHOR 3ammTH

Tadauya I

| o, | 2 | B neve- B s, e, |
Houuewosamdo | mur, o naﬁﬁn— To%, luan- | Tyaupo- Mecca, Iooune~| PaoMeDH, liena, | HaPORs
Kapka | yomke, lyecTs0 |HOCTS, 1 i |« Ipazyp, e | sarexs
{ i . ' \boy ] A ! og
I 2 3 ) 6 9 10 11 I3
Cerenan yHRQEUH- Kuposo
popaxEag karogEag  CKCY- 25— 4x90 Aol
CTaNIKA 1200 220 50 120 gt!) % 91232 ox ggggnm '
"ABTOME~
rERa"
BunpAMuTeIbHHE -
yorpoiicTsa BYMC-4 380 5 85 180 gﬁ +28 1133%25}(700" ggsamag;;ﬂ
88E0Z
“31eKTpO-
auouagn-
Kal‘
BHODAMUTOABHNE
yerpoticrsa BYMC-6 580 3 35 180 g: ;£ %5823x700x To xe
BHOPAMUTENBHHO YBK-3~ 220
yorpotorsa 072200 350 50 312 b vag LaS0x920x "
BunpsaMuTeasHHE YBK-3~ 220 !
yorpokorsa So75z0n 830/°% 50 280 3 7a L4S0x920x "



lipozonxenne Tacauun I

I 2 13 5 16 7 8 1 9 1 10! II tI2 ! 13
BHIPAMMT 6IBHHA BA3-~70- €0~ AsToMaru~ 20+ I6I0x760x Capan-
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Puc. 3. Cpaliiuit adoAHH}{ 3a3eMANTENd C KOHTRKTHHM YCTpoHCcTBOM:

J-cBas W3 CTanbHOf HEKOHZULMOHHOM TPYOHw ZuameTpoM 168-425 MM
no IOCT 10704-63 rpymnu I' wau u3 TPYOH, OWBUEH B qyompecneann;
A - ofnas jnvea cBait (I2-36 M) no npoexry CK3; £.-paGouas
Ifuya cBail (10,5-33,5); Z—Qmaﬂe%; 3-KpHmKa; 4~ Tp%ﬁa HaMeTpOM
2 =23 M; 5~ 3amuM Nnalleyypii O0ATOBOH; 6~ GoaT MI2X55 ¢ raii-
KOlij 7-TexHuyecKas conxb M YDOBEHb B3CHIKH paBeH ¢ 3 8-0r~
FEPCTHUA NpOpe3aHy ABTOreHOM; S-OUTYMHAA MacTHKA Tmna’MﬁP-M-B-BO,
PONGKHEE CHOA KOTOPON ; MM § fO- gponenb yrenusone 0CBaNOBKR MO-—
CcTHHM TpynTOM (Toppom) V= I4 MBS, II- crans anaMerpoM I10-I2 Mm
B NXB vpyoxe amameTpom I3 mM. HukHUI KoHEl npuBapuBapT X OTONOB—
Ky GBaU 3NEKTPOCBAPKON.

flocne OXOHYAHUS MOHTaxa OPOJOBOK ¢ KPHUKO{ TMaTEILHO
usonupyr MacTuxoh MBEP-}-3-80, romuusa cnos KoTopoi 5-6 MM,
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Puc.4, AHOZHOe 3a3eMIEHME M3 OTX0Z0B CTANBHHX TPYC ZuaMeTpoM 800-I400 Mm:

I-o6sanoska; 2-radend AHPI', Ix25; 3-3acHuKa Colbb; 4-~rpy6a 325x8, MOKpHTAH
ouryuuoit usoasunedd ¢ =5 MmM; d~gaCemp AHPT', 1:25; 6-06panoBka; 7-rpyca 325x8
663 HIOAAUUU: B-COIb




Tagauga 2

OCHOBHHE@ DACYETHHE MOKa3aTeld CNIyGHHHOLO
CBAKHOT'0 343 eMIEHHA

! ! Waeasnoe! lPacc-.non-lKDm ! {Conpo~ ! 1K oagpu-
qg-
Tn aHOZ~ i Lamsa lI‘nyduHa fconpo- IKaTox- lhie Mex-! . - " = ICrom- Irusiende! InueHT K oo

Irupnenne !xuit Toklzy 3a- | fuwocTs, lognoro 'Kcon Iaxpauk-

>
3 &
P

HOPO 88— | 3MGKT- {3870Ee- { _jseMmMTe~| ; _ i
3 eMIBHAT %poém §nnﬂ (h) }r'p }:;? '!(‘7A)’-” iig""ﬁ?T: jaed () THCP- ',22?1;’,"‘“ i (POBaHIA o X im
PRI S N ! I owe o I i gy
! ! ! ! ! oM !

1 2 3 4 S 6 7 8 9 I0 II 12
Tpyoa crans- 20 20 2 2 2,2 0,7 0,70 0,5
HaA JUaMeT-

Hen gueNer- o 6 s 80 20 2 2 2,2 0,7 0,70 0,5
20 20 2 2 2,2 0,7 0,70 0,5
20 20 4 4 4,5 0,7 0,70 0,55
To ®e I8 16 100 50 20 4 4 4,5 0,7 0,70 0,55
70 20 4 4 4,5 0,7 0,70 0,55
20 20 4 4 9,0 0,5 0,70 0,72
- 18 16 200 50 20 4 4 9,0 0,5 0,70 0,72
70 20 4 4 9,0 0,5 0,70 0,72
20 20 8 9 18 0,5 0,65 0,72
- 18 16 400 50 20 8 9 18 0,5 0,65 0,72
20 20 8 9 18 0,5 0,68 0,72
- 18 16 500 20 20 8 9 2,5 0,4 0,65 0,73
50 20 8 9 22,5 0,4 0,65 0,73
70 20 8 9 22,5 0,4 0,65 0,73



pogosxenyue TaCAMUH 2

1 1 2 4 5 6 7 8 9 10 11 ! 12
TpyGa crams- 20 20 8 9 36,0 0,4 0,65 1,15
HaA AU8MeT-
pow 377 uw 18 16 800 50 20 8 9 36,0 0,4 0,65 1,15

70 20 8 9 36,0 0,4 0,65 1,15

20 20 8 9 45,0 0, 4 0,66 1,44

To xe 18 16 1000 50 20 8 9 45,0 0,4 0,65 1,44
70 20 8 9 45,0 0,4 0,65 I,44

TpyGa crams- 20 20 5 2 3,8 0,7 0,72 0,38
fa7 paoueTPoM 11 9 50 50 20 5 2 3,8 0,7 0,72 0,38
70 20 5 2 3,8 0,7 0,72 0,38

20 20 5 2 7,6 0,7 0,72 0,76

To ze I 9 100 50 20 5 2 7,6 0,7 0,72 0,76
70 20 5 2 7,6 0,7 0,72 0,76

20 20 5 2 15,0 0,7 0,72 0,89

- 1I 9 200 50 20 5 2 15,0 0,7 0,72 0,89

70 20 5 2 15,0 0,7 0,72 0,89

20 30 15 6 30 0,5 0,65 0,64

- i1 9 500 50 30 15 6 30 0,5 0,65 0,64

70 30 15 6 30 0,5 0,65 0,64



OxoHyanKe TACITARH 2

! ! WzexsHoE | IPaccros-1 ! IConpo- ! IKoapgu~ 1 =
Tun smor- | AmmEa Ilayouna [compo-: IKazoz~ luke uex-lgggg“g;_wzou- jemBao | lungggu 1# oom =
HoTO ag_ | a;exnr- isanoxe- ItuBuenue!Huff rT0xlxy sa- law“_luocn, {Ere ox-1{ Room, {axpanu~ !
{ poxa  fmum (4 )MrpyRra 1(J ), !semmire-i tgore | tposanus | A, Xe Ko
3 eMJIeHUA 1(2,), " » A {asmoa, u (964 (M)4TH0De  13gaeuppd [~ ) 1~ On
| ! ! * | i | wme, !
P j o ! ] i g P
T [ 2 | 3 | 4 [ 5 [ 6 | 7 [ 8 T 9 T % | = ] 1
Tpyba crazp~ 20 30 5 6 38 0,4 0,65 0,65
- 9 0
nan guswer- Il %00 50 30 15 6 38 0,4 0,66 0,65
70 30 15 © 38 0,4 0,65 0,65
20 30 15 6 €0 0,4 0,65 1,04
To xe I 9 800 50 30 15 6 60 0,4 0,66 1,04
70 30 15 6 60 0,4 0,65 1,04
20 30 I5 6 76 0,4 0,65 1,31
" I 9 1000 50 30 15 6 7 0,4 0,65 1,3
20 30 15 6 % 0,4 0,65 1,31



Tadmaua 3
PacyeTHNE NOR83aTEAH TROOBHNX SHOAHHX 3436MIGHRH

;11 ;I‘nyou- ;N ZensHOe
_  lZmmma ‘ina’ sa-lconpoTs-
TR aHOZ~  yonoyn_Inoxe- luenite

} iPacoromme 5 KomuuecT~ l(101:1:0'.1-msue- 'Conpomn:xa-; Koapprument ! Gromubors

!
SOMIeHAR gfona, um(ﬁ}}rpyma ; s 4, u

!

!

%OR {MOZEZLy 38- 1 BO 3836M~;HHE OZHOI'O {HUS OZHOTO 3@83@03&-! aH OZHOTO
:

HOIO 38— J), ,aeumme:m—i Jureneft ;3aseManTe- {F0 BaseMie— BA | 3azeMle~

i , 1 (M) jaa (R, ), i ox! Eorp) HHA, D
ph M w o ! Doue 1 ow’ 1R og) 0wy Sem) |

! ! | ucu ! ! ! ! 1 1 .
20 3,9 27 14,7 0,87 0,60 1961
100x100xzomu 208 35 %0 50 4,7 69 14,7 0,37 0,55 4537
70 5,1 96 14,7 0,27 0,54 6341
20 4,3 48 29,4 1,0 0,57 3323
To xe 2,5 3,9 100 50 5,3 117 29,4 0,47 0,53 7900
70 5,7 166 29,4 0,34 0,52 JILie
20 4,8 75 58,9 1,3 0,55 5361
=M 2,5 3,0 200 50 5,9 187 98,9 0,61 0,51 13119
20 6, 4 260 58,9 0,45 0,50 18561
20 5,3 121 117,9 1,82 0,53 8588
- 2,5 3,5 400 50 6,7 296 117,9 0,80 0,49 21546
70 7,2 o6 117,9 0,60 0,48 30229
20 5,9 139 147,4 2,0 0,52 10
SLE 2,5 3,6 500 50 6,5 337 147, 4 0,89 0,48 24828
70 7,5 47 147,54 0,66 0,47 35471



[ipozoaxeHKe TACIEON 3
|

e ST ayou- }igg"gf” } 'Paccroaane{ Komuuece- {Conporusae-Conpornene—Kosppuuuens f CTOMMOCTD
Tun a0~ (9A6K-(HA 38~ !!ungenue' Tox MexZly 88~  BO 3a30M-jHH6 OJHOTO (HWe AHOZHO- BKPEKMPOBA-) &HOZHOTO
HOTo 38~ yrpoag,moxe- i oriRley (Y Yy !aeunmeJm—] muTensd (383GWINTE- (IO 3a3eMie-; HUR | 3a36MIe-
3eMIGHMA | , HUA, | ° A | ME, M| Ny EA (&’/ )s | EER 1K) | EEA, D
] 1 u 1% b g ] 1 ome. 1 ox 1 (R opgls 1 VoKD 1
! ! | OMem ! ! } ! Oux ! !
. 20 3,9 43 14,8 0,52 0,65 4270
JMK~-I2KA 1,45 2.9 80 ’ ’ ' 4
! 50 4,7 106 14,8 0,22 0,61 9083
70 5,1 I50 14,8 0,16 0,59 12428
20 4,2 60 29,6 0,76 0,63 5567
To xe 1,45 2,5 100 50 5,1 Is1 29,6 0,32 0,59 12548
70 5,5 211 29,6 0,24 0,58 17410
20 435 86 59,3 I,1I 0,62 7446
- L 25 200 50 9,5 151 59,3 0,47 0,58 17585
70 6,0 211 59,3 0,35 0,56 24659
20 4,9 21 118,6 1,61 0,60 10172
-n_ 1,46 2,6 400 50 6,0 300 118,6 0,69 0,56 24914
70 6,4 418 118,6 0,51 0,55 35223
20 5,0 135 148,2 1,82 0,60 11289
-n. 1,5 2,5 500 50 6,1 334 148,2 0,78 0.56 27924
70 6,6 487 148,2 0,57 0.54 39565

LS~



MPUNOXEHNA



[poxonssoe conporusasHre ( OM/M) MAIKCTPaIbHHX

TPYGOMPOBOAOB ZUaMeTpOM 146299 Mu

[lpuaoxenue I

[nalgfp i TOMUEE CTEHKM, MM

%Ig:?ona, b boos ] 55 | 6 | 65 7 7,5 8
146 137.1076 1.0®  rore®  92,9.10° 86,1.10°  80,2.10%  75,1.10°  70,7.10%
152 1321078 106-10° 96,8100  89,1-10° 82,5.10°  76,9-10%  72,0.10%  67,7.106
159 126-107 101.10%  92,4.70°  85,0410° 78,7.10°  73,3.10°  g,7.70%® 64,610
168 119-10°  95,7-10°  87,3.10°  80,3.10% 74,3-10°  69,2.10® 64,8700  61,0.700
180 111-10°  89,2-10% 81,3.10%°  74,7.10° 69,2:10%  64,4.70® 60,3700  56,7.100
194 103.10  82,6.10° 75,3.10°  69,2:10° 64,0:70°  59,6.10® 55,8700 52,4700
219 90,7.10° 73,2100 6,6:10°  61,1-100 56,5:10°  52,6:10%  49,2:10%  46,2.108
265  80,9°10°  5,0.10° 59,2:10° 54,4100 50,3-10°  146,8.70°  43,8-10%  41,1.10°6
273 72,510  58,2.10% 53,0.100  48,7°10° 45,0.10®  41,9-70®  39,2.10®  36,8.1076
299 66,1-10°  53,1.10° 48,3.70°  44,4.70% 41,0700  38,2.70%  35,7.100  33,5-10%



lipozoxsnoe conporunienns ( OM/M) MaTHCTDANBHRX
TDYGONPOEOZOB AMAMETDONM 325-1420 um (yRembHO@ 3XERT-

PH76CEO@ CONPOTUBNGHHE TDPYOHO# cramM - 0,245 Om. e /u
Ipy TeMneparype 200C)

Npunoxenue 1,8

g;;:g:gc Tomuea creHxu, MM N
1 1
302800 4 5 } %5 1 e &5 1 7 7,5 8 8,5 S 195 1 1w 1 108 m ) ms | » | b | B  } m | 20 } 2 4 2% ;
326  60,8.1070 48,8.10° 44,400 40,8000 37,2.10% 35,1.100 32,8.100 30,8706
377 52,3010 1,90° 38,0.10% 35,1100 32,6100 30,1100 28,2.100 26,4700 24,9.70
06 46,2.1078 37,1.00%° 33,7000 31,0000  28,6.10° 26,6.10° 24,970 23,3.7076 22,0.10%  20,8.7070
530 29,7210% 27,1100 24,8.10% 22,9.10% 21,5.10® 19,9.00% 18,7.20€¢ 17,6.106 16,6.10~8
%
720 6,80° 15610 14,600 13,7008 1,908 1,2.0€ 11,600 11,0.10 10,5+10°6 10,0107 .
820 12,8.10% 12,0.10% 11,3.70® 10,7.100 10°T.10-6 .10-8 106 8,77°10%  8,39.10
, , II1,3.1 10,7.10° 10,110 9,63:10™ 9,18-107° %7 o B 06 6.20.10®  5,54.100 5,18.10° 4,86.100
1020 8,56-100 8,13.10%  7,72.10% 736,706 7,03+ 10"  6,73.107°  6,45.10"" 6,20 ' ' ' 4
' ’ 27201077 17,3610 - % -6 4 4,06.100 3,800  3,25.10
1220 5,87.100 5,61.10° 5,38.10° 5,17:10°  4,62.107 4,32.107 4, P T
1420 3,96.100 3,70.10% 3,47.100 3,27.0° 2,79.10 - . -
1620 X 3,47.0% 3,20100  3,06100 2,86+10° 2,44.10° 2,22.10°  1,96.10° 1,64.10

X OpuenrEpOBOuEHe SHEYOHHS



[Ipunoxenne 2
Mapauorpy sammrs NI

Homep awsa | fmma | 7,=1000 [ 7;=2000 L =240, ! 7,=3000 !
oxpaxmMN lOEBaxE-] maeiipa | | ! "
¥ umelde e by n M»H"’p"i%:-éf”g"‘ i,z,‘,,A}%.'ﬂ ‘Z,,,.,A}%-‘ Uy 30
-
1 1200 3020 3,6 5,4 5,6 2,4 6,4 L, 7,73 0,1 9,6
2 1200 2220 5,57 3,6 3,69 0,55 6,55 - 7,87 - 9,75
3 1200 3050 35 5,5 5.6 2,6 6,4 L§ 7,73 0,15 9,62
4 1200 3610 3,42 6,5 5,55 3,6 6,35 2,5 7,67 1,2 9,55
5 1200 3800 3,43 6,7 5,5 3,9 6,3 2,95 7,65 L5 9,5
6 1200 1910 56 2,8 5,73 - 6,6 - 7,95 - 9,67
? 1200 2000 3,58 3,0 5,7 - 6,57 - 7,9 - 9,7
8 1200 3430 3,48 6,2 5,5 3,26 6,3 2,3 7,68 0,8 9,57
9 1200 2120 3,57 3,33 5,7 0,5 0,88 - 7,88 - 9,77
10 1200 3040 3,52 5,4 5,6 2,4 6,4 1,46 7,73 0,13 9,62
83 1200 1084 3,78 3 5,98 - 6,86 - 83 - 10,23
7 1200 610 4,00 - 6,3 - 7,23 - 8,8 - 10,87
B L2 1940 2,6 2,88 5,73 - 6,6 - 7,95 - 9,67

Cymua TOKOB, A 4,50 5I,68 74,21 18,95 85,18 2,15 102,78 3,93 127,12



[Ipunoxenne 2 a
llapaMerpu samuTn IT2

ICuna Toxa ICuna Toka

! ! 1
Homep piilice Aauia Pazuye
cxaaxggu { cmsamu { wanefida } aanm%u, ggegé-cxna- 'g‘ggﬁ;ﬂa
B miaenda
L lox how Lo (g, Ly,
1 1200 3700 2679 6,98 1,93
2 1200 5150 2679 8,74 3,1
3 1200 3200 2679 7,03 1,05
4 1200 2700 2679 7,1 0,05
5 1200 2100 2679 7,17 -
6 1200 2750 2679 7,1 0,15
7 1200 800 2679 7,8 -
8 1200 3200 2679 7,03 1,05
9 1200 3450 2679 7,0 1,5
10 1200 2050 2679 7,2 -
11 1200 1150 2679 7,5 -
12 1200 1900 2679 7,23 -
Cyuma TOXOB, A 85,84 8,83
[lapamMeTpu 3amurn I'MI3
I 1200 3100 2715 7,13 0,8
2 1200 1830 2715 7,33 -
3 1200 285 2715 7,2 0,25
4 1200 3750 2715 7,05 1,8
5 1200 3150 2715 7,13 0,9
6 1200 4450 2715 6,08 2,8
7 1200 3550 2715 6,1 1,6
8 1200 2100 2715 7,25 -
9 1200 3750 2715 7,05 1,8
10 1200 1750 2715 7,4 -
11 1200 900 2715 7,7 -
12 1200 1425 2715 7,5 -
Cywua TOKOB, A 80,84 9,95
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