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L MUHEPAIBHOE CHPO, g CTBE | Kpucmazusaiin — CBOWCTBO BEILECTBA O

HC]'!OJ":?»YEMOE neu HAIOUIME JOPOKHBIC MOKPLITHA
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Kozesus —npoYHOCTL MaTepHaIa
cuerienus (cuenscaue B GeToHe e

1. MATEPHAJIbI JLIA JOPOKHOIO CTPOUTEJILCTBA

I.1. OBIME CBEAEHHSA

B obueit CTOMMOCTH OPOIH OKOJO MOJOBHHbLI COCTABJIAIOT 3aTpaThl HA
crpontenbibie Matepuansl. [lis yeTpoiicTBa | KM JIOPOKHOH OJek/bl C
aca bTOOETOHHEIM MOKPHITHEM (TPH LUHPHHE npoe3xeH qacga 7 M) Heobxo- -
JMMO  McoAb3oBaTh mphMepho 2200 M7 mieOns, 1500 M  necka, 100 T =
MUHEpAIbHOTO Tmopowka W 95 T OHTyMa. npH

3HaunTe bHBIL POCT 0OBEMa JOPOKHOIO CTPOMTENbLCTBA MOTpebyer :
VBEHUCHHA NMPO3BOACTBA JOPOAHBIX CTPOHTE/ILHBIX MaTepHaios. Jopoxkuo-
CTPOHTEbHbIE MATEPHATH OOBIMHO A00BIBAIOT HEMOCPEACTBECHHO B paHOHAX
CTPOSIIMXCA H PEKOHCTPYHPYEMBIX A0por. B kayecTse A0POKHBIX MATEPHAJIOB
MOKHO HCTIOTB30BATH H OTXO/Ibl TIPOMBILICHHOCTH (ILJTAKK YEPHOM H UBETHOM !
METALTYPrHd, OTXOAbI ODOTaleHds, 306l H T. 1.). +

lllupokoe npHMeHEHHE MECTHBIX CTPOMTEIbHLIX MaTepHaioB Tpebyer oT
P40OTHHKOB, CBS3AHHBIX C JOPOKHBLIM CTPOMTENLCTBOM. 3HAHMA CBOWCTI
HCXOZHOTO Chipbd. TAKOBBIM ABAAIOTCH NMPHPOAHBIE CTPOMTEIbLHBIE MaTepHa-
Jbl: CKanbHLIE TOPHBIE MOPO/JIbI, Mecok, ]"pagﬂﬁ, rJIMHA, nm mmm i :
nepepaboTku U3 ITOr0 BHAA CBIpbA H3TOTOBJIAKOT JA0POKHBIE ae:pam-ro. B ; 5

UEMCHTOOETOREL, GyTOBBI KaMmeib, wieGeHb, OpycYaTKy, OOPTOBBIE KAMHH, :
. AWKy /UIA MOLICHHA 10pPOr W Ap. P P 1

1.2. CBOMCTBA MATEPHANIOB, UCHOJIL
B IOPOXHOM CTPOMTEIBLCTBE g

Pact
BOPHMOCTSL 0BycnonmmBaercy CNOCOGHOCTLIO B

PATECA B BogHOM wy
# Apyr
Amuochepocmone, PYToM pacteope,

CMb— CBOHCTR

CIBl - 0 M

m:;u TEMIEPATYDHI Bogyxa. 0CaMIKOB aTepanos conp
R colepxaumxcy g BOYIyxe, ¢ | COMHETHOM
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woM  BOJIBL, npoiie

HOCTOSHHOM II:IIB;':'i:':::'“c creneih SANOTHERNA 00BEMA MATEPHIA BOOR.
Bopounord f,;muﬁnm‘rl, \ATCpHATA HACKILATLCA BOAOK. Bononor nome-
Xapakrepu3yet C A METOMKAM H BHIDAAUCTCA B IIPOIEHTaX,

0 CramapTHb
‘c“o"r{wma.ncr 0.5 0.7%, Gerona 2—-3% ¥ T.4

oc¢ gpagercs CBOMCTBOM MOPHCTLIX MATCPHAIOR
aOHpaTH B CCDA AWIKOCTD, CCAH I:m‘n f“‘?‘"",".-“v;nm Ics{::?;‘.upu = M

BaarooT/aatda — CBOHCIBO MATEPHANOB OTAAB: A | o
i, Braroorata BHpPAKACTCR KOAWYECTBOM BO/IL B "P“'lc*"T'l" (no macce

" obeMy). TEpACMbIM CTAHAAPTHBIM 00pA3IOM MATCpHANA B CYIKH MpKH
Wl 00REMY),. TEFE avxa 60% u temneparype 200 C.

SCHTEABHON  BIAKHOCTH BO3AYXS 0
s i . -BOHCTBO  KpUCTALIOB 1 MATEPHAIOR  TIPH  JTARJICHHH
CnaftHocTh  CBOKC AT
(apobriciii) PACKATBIBATECA 11O OnpeeeHHLIM HANPABICHHAM.
TBepaocTh —CBONCTBO MATEPHATA conpomfmsrmn'uwcﬂcﬂ.mo (hopmu
(pH BAABIMBAHMN WM LLADATIAHIN. Mioraa TBepAOCTh HIMCPACTCH BLICOTOH
OTCKAKHBAHHA 1WAPHKA. YIPOLICHHBIM METOJIOM OTHOCHTCIILHYIO TBEPAOCTH
MOAHO ONpeeanTh Mo HKae Mooca.

Mopo3ocTOHKOCTD ARIACTCA CNOCODHOCTRIO MATEPHAIA B HACKIICH-
HOM BOJON COCTORHMI BLUICPAHBATH MHOIOKPATHOC MEPCMCHHOC AMOPAKH-
panne W oTTaupappe Oc3 NPHINAKOB PAIPYHICHHA W 6e1  IHAUMTCALHOTO
nonwAcHiA pounocTH. MOpPO3IOCTORKHMH CUHTAIOTCA MATCPHAALL, KOTOphiC
fociae NPOBCACHHA YCTAHOBACHHOTO LIS HAX 9HCIA [HKJIOB 3aMOPaXHBaHHA
repmior He Doace 5% wmacchl W HE HMEKOT TPCILHH,

Veuaaka—ceoiicteo OeTona WA pacTBopda B BOJAYIUHBIX YCIAOBHAX
yMeHBIIATL 00LeM ¢ obpazopammes Tpeuumn. LIS yMEHBLIUCHHS BEAHYHHDI
VCAZIKH TIPH CTPOMTEILCTRE JOPOANLIX H aIPOJAPOMHBIX MOKPBLITHH CMECH €
OIPANMYCHHMIM COACPAAHNEM BOIL  YIUIOTHAIOT W NOKPHIBAIOT MUCHKOMA
(BurymMoM H ap.). B

MosmiMo nepeuncacHubIX UIRYECKHX CBOHCTE CTPOMTEILHBIE MATEPHATLI
XAPAKTCPHIYIOTCA  PABHOMCPHOCTBIO MIMCHEHHA OOBCMA, OTHECTORKOCTBIO
Hoap. ;

K Mexanudeckum cpofictram MatTepnanos OTHOCATCA Npou-
HOCIb, UCUPAEMOCHTb, UIHOC, NOATYNeCTh, conpomusienue yoapy, YApy2ocms,
TAACTUNHOCHE U XPYIKOCS, -
p:!’![l)—:'l[:l:;?ul:u et i CocoBHOCT MaTepHana COMPOTHBAATLCA
Be sy uallpf;acc;mii n '-: S R
HASWBAIOT NpeaeToM ngoq?;qpm MATEPHAN HAYMHACT PAIPYINATHCH,
epese, yane), Ohiieant PCTH (MK CAUTHH, PACTAKCHHH, uirnbe,
Mammnax. Tlpegen npoun Pelieh MPOTHOCTH HA Mpeccax HIH | PASPHBHEA

- g OCTH 1pH  CcKaTHH, i MM
MOKATATENEM 1A KaAMCHHBIX MaTepms R
ABTOMODHALHBIX Jiopor, x:>,1c6.qiizsnzﬂ?8. M e
Pakvuesnux 5— 10 MIla, rpanur, 6 MATHTCIBHBIX pasMepax (HIBECTHAK-
McTupaemocts— cnocosios a3aabT — a0 300 MIa u Gonee).
PAIOLIM  yowmam. Ue OCTL TOPHOR MOPO/LI CONPOTUBAATHCA HCTH-
Onpeaeiseres no noye
TLI0114; 13,

jHe Onpeensc
Jlas rpammra oHo € s
Kanuaaapusii noiac

HHIO, wanpuMep, ¢ nomoumbio abGpasMBHBIX

HoAsepriciicy
; HCTHP:
KDYTOB WIH CTPYH Bojisy ¢ o

“THPACMOCT L SABHCHT OT IBEpPAOCTH : o [i
Tupa " Matepuana M
PC Macen uan o6nema Matepuana, orrecennon k 1 em”

6 NecCKomMm. l'laulll BCCIO HeTH RN

no norepe macchi (r/em?). JL1s Kpapusra J1a BEAMYHHA COCTABAAET OKOAO
0.1 r/em?, i wasectnaxa — 0,3 — 0.8 r/em’.

M aHoC NPUIATO ONPEAEIsTh N0 foTepe B macce (8 npouentax) npobu
ebng » nosounom Gapabane. MIHOCOYCTORMMBLIC NOPO/ILI NOCIE HCTBITANKA
p nogounoM Gapabane tepmior menee 20% wmaccw, caabrie nopoast — Gonee
50%.

MoAsyuecTh — AMMTEABNAA MATad N0 BEAWMHHE M HETPEPLIBHAZ 110
ppeMen  AeOPMHUPYEMOCTL  MATEPHAIA 1O/ BOYICHCTBHEM  OTHOCHTEIBHO
HeOOABIIMX HATPYIOK. B NpCABAPHTEALHO HATPAKEHHOM Aeaesobetone uis
COXPAHCHHA 3/IAHHOR BEAMMMILL NATPAACHHA YHHTHLIBACTCA €10 HOA3YHCCTS. i

ConpoTupacHue yAapy ABIACTCA CBOMCTBOM MATCPHAIA CONPOTHB-
JATECH YAAPHBIM HATPY3KaM. [L1s ONpeAcIeHUs YTHX BOBICHCTBHA MaTCPHAIL
MCTIBITHIBAIOT il CTICHMAJILIBIX  KOTPaX, :

Vipyrocts — CBoficTBO MATEPHANA BOCCTAHABAMBATH HEPBOHAYANLHYIO
(popMmy B 06BEM NOCIE NPEKPAIIEHA ACKCTBHA BHEIIHUX CHI, Tlpenenom
YIPYTOCTH HAILBAIOT HANPAKEHHE, IPH KOTOPOM OCTATOUNBIE Aeopmainy
JOCTHIAKOT HEKOTOPOli (Masioi) BEJIMHUHLL, Y _ - TCXHHYCCKHMH
yeroBuAMK Ha Aannbii Matepuan. Takum 0Opa’oM, npeen YIpyrocta — 1o
HanboIbIICe  HAIPAKCHHE, N0 AOCTHACHHH KOTOPOIo Matepuai nonysaer

MAaCTHUHOCT b CBOACTBO MATEPHANA m m o
Ges obpatopanis TPEUIMH W COXDANATH Ty (opMy nocie CHATHA |
(raumgnoe TecTo, OUTYM). ; X )

1.3. KPATKHME C‘Im o mm 10P0O)
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MOCTH OT TOr0 \AIMATHYECKHE TOPHBIC MOPOJIbE Kaaccnuim-
B Imm“-.“?{!)t;u{blt‘ Lt MITPYSUBHBIC, W MOTHBUIMCCH,, i ddynsube,
‘?ﬁwl - L:i\nr}*unn " BAsIOTCH  NepexoHoit rpynnofl  OT TIYGHHHMIX &
(IUTBHBIC g
; - YPOJLAM.
“;m;‘l[m"l:::],ﬁp;:l?l:tﬁi KPCMICKICTIOTH MAPMATHUCCKHE MOPOALI JEATCR 1ia
-, c ') Ll —
l'lh:‘ :Si() Gonee 65%), cpeanme (52 65%), octosibie (45-—52%) u
KHC/bIC 42 “ 2 (Y
) 0. mence 45%).
VIILTPROCHOBHBIC (510, e § i b
) E{‘com BOTCTBHMN € gracenduraueil akat. A. H. 3aBapHIKOTO MarMatuyec-

KiHe NMopoJikl pasjie/icHbl Ha ceMb I'IP}":HI. nmemlllfu:l( :f:ﬁilmil)ﬂle al:?:::uuu:

1) mepraoTHIRL 2) rab6po-0asanb bl 3) AMOPHTRIA ‘11 ST pa SR
. ) TH-TAITRE 5) CHCHUTLI=TPAXHTLL, 6) Hede-

ApITHL (PHOAHTH) W [PAHOAMOPHTbI- AT Sasaich

THOBBIC CHEHNTHI-(OHOJHTHE 7) wenounsie Tab6pOHILI-0A3ATLTOHALI.

Jlpoiiioe  HAABAHME TPy OTpIKAET TJABHBIC PA3HOBHAHOCTH  MHTpY-
aupEbx 0 QyIMBEBX  TOPOIL.

[opo/ti TPYNN NEPHAOTHTOB OTHOCHTCR K YALTPAOCHOBRHBIM, 1ab6po-
Gasa/ibTOR — K OCHOBHBIM, ,mmpllTUI!—HIUE'SHTUB M CHCHUTOB-TPAXHTOB — K
CPOLHHM,  TPAHNTOB-PHOIMTOB — K gicapv. Tlopoast rpynn HeeIHHOBLIX
CHEHITOB — (JOHOAMTOB OTHOCATCH K CPC/INHMM M OCHOBIILIM, rabGpounnon-
BatUIETONAOB — K OCHOBHBIM M YALTPAOCHOBHLIM - THITAM.

CaMBIMi PACIPOCTPAHCHHBIMI THITAMH TOPHBLIX NMOPOJL SIBJIAIOTCH Cpei
WHTPYIHBHBIX — IPAHKTHL, Cpen HphYIHBHBIX — AHACIUTHL H Gazanb sl

Ha teppuropun CCCP pacnpoctpateHHOCTh KHC/IBIX HHTPY3HIL cocTaBasieT
47%. ocnopnuix dymson — 35%. kucanix Hidy3usos — 14% 1 OCHOBHBIX
HHTpyIMi - 2%.

Hike npusescnsl Kpatkie onucanns Hanbosee XapakTepHbIX MarMarti-
YECKHX TIOPOAL MEPEHHCICHIBIX TPy,

Ipvana nepudomuma. Mo conepxanmio SiO; (40— 45%) ux OTHOCAT K
YILTPAoCHOBHBIM. COCTOAT 9TH NOPO/ALI M3 OJMBHHA, POIOBOH OOMAHKH M
IUPOKCEHA, OKPACKA 0T  TEMHO-3CICHON 10 MepHOil; BTOPOCTENCHHBIMH
MUHEPAIAMH SRASIOTCH MATHETHT W ALMEHNT. D yInBubIX AHANOTOB Y ITOM
I'pynmes HeT,
= ‘El "‘f"l'_-il OTHT  NOPOAA, COCTOAUIAA N3 OJIMBUHA, NHPOKCCHA, CTPYKTYpd
-m;r:u{.l:n‘.“m DOAHOKPHCTALIHYECKAS,  1BET  TeMHO-CEPhIil, TeMHO-3e/CHbIi,

yi A, CAOKCHH .
‘p“i’;;w::' L “f'“POﬂ-l:_ CAOKCHHAS B OCHOBHOM OJHBHHOM, CTPYKTYpa MOJIHO-
n “'r‘,“ :W‘:‘“;‘ 1_‘“"" OT KCITOBATO-3EIACHOIO /IO MEPHOTO.
ONMBHHA, CTPYKTYDS NOpo,  cocrosias w3 nupokcena (npeobnajgaer) M
”n[‘“-‘ l:'af‘.\xlyp.t HOAHOKPHCTILIHYCCKAR,  1BET MepHBIiL
ABL TPYINLE NEPHAOTHTA CRRAANLL ¢ :
MI, TUTOUA L I:l-m p:t't:ltr::l L::F)“ o CoRIANEL © MCAKHME. UTAKARGN SR
AOCTATOMHO BHICOKUMH TIpOY hoipaairinllejie e
caanin 100200 MT Pﬁ. HOCTHRIMI KauecTBAMM (npe/ien MPOMHOCTH NpH
e, Kak uPum]m _":)'“p""’l’ilﬁll‘lbwnm'r X cpasnitensno peako. K tomy
1300 kr/mY), yro ol pamwn:af;fu:f; T OBEIEKIID | TREEE '(mono
on }:pu\wnueru TOALKO B 1'1*&?520221(3:‘;2“2 B KayecTse webus, TaK Kak
VI SabBpatn: 8
.o ::m!lll:‘f “mlnptmmm thma, Fuﬁﬁpn — PABHOMEPHOIEPHHCTBI bl
IHpOKCeH L.:’:m“'. COCTOSIME W3 ocHOBHOTO nnarupo:nar:“ Moneoﬂofﬁ
l]"“"“Mi".“ci.‘:in‘"-ld LAl mtoB(’n 06“1’“{!“. B'lopoc-l-cnenn‘ l"mpa ma—-
T DHoTHr, wedenum; AKIECCOPHBIC — AMATHT b:f“ppom Xpo-
. B

X

smutr. Llper raG6po o1 ceporo A0 TEMHO-3CJACHOIO M HCPHOIO. IaoTHOCTh
ra66po 2780 — 3230 kr/M*, nopucrocts 0,12 2.2%, sogonorouenie 0,02 —
0.7%. npeaen npounoct npu ckarun 80— 360 MIla, ucrupaemocts 0,04 —
0.5 r/em”, )
B CCCP GO/BLIIMICTBO PAIBEAANHLIX MECTOPOXKACHNI rabbpo pacnonoxke-
wo ma Ypaune w n Kapemmn. Passepano 17 MECTOPOAKICHHIT ¢ 3anacaMu )
300 mun. MY, PaspaGorka  sesercs 10 kapwepamu, e no0biBacTes 10 |
| man. MY ChIpB. _
BatanbT — WAMBMIASCS KaftmoTunnas ocnosmas nopofa (dpdysusmnit |
anastor rab6po). OKpacka 3eienopato-cepasi A0 4eproif. CoCTomT rapieiM
06pPAIOM W3 OCHOBHOTO IUIITHOKIA3A, MOHOKIHHHOIO [HPOKCEHH, OJHBHHA, ;_.I
RYJAKAHHMECKOTO CTCKIIA 1 AKIECCOPHBIX MHHCPAIOR — MATHETHTA, WIBMEHITA,
anatnra. CTPyKTypa MaccupHas G0 MOPHCTAS, MUIUIUICKAMEHHAS.
Miotnocts 6atanbta 2520 — 2970 kr/m?, nopueroets 0.6 19%, soso-
nornomerie 0,15 10.2%, npeies MPOMHOCTH npu cxatmn 60— 400 MITa,
perupaemocts 120 r/em?, \ . e
B CCCP GasajbTsl WHPOKO pacnpoctpancib 8 Apmerin, Be
Cubupn, ma Jlaasnem Boctoke. _ i el
Beero na webens paspeaano okono 50 MECTOPOKACHHH ¢ 1po
neiMi samacamu okono 40 man, M. Toposas go6era Gasanbra 3 MitH. M°
I'pynna Ouopuma-andesuma. B nopomax oot bl CoMEpRAME
coctapasier 52— 65%. [napHbiM# MOPOA0OGPAIYIOUWHMH MUHCPAIAN
JoTes Cpe/UImil IUIArHOKIIa3, Poromas oOMAIKd, pewe
KBApIL : - '
JlwopuT mpeactapaser coboll  WHTPYIMBHYIO
MOPOAY. COCTOSIIYIO M3 AHACINHA, porosoii
Guotnra. Llser mopoast cepwii, uHoraa ¢
JMOPHTOB  XaPAKTEPHA  BLICOKASA
X oTHoCTH 27202920 | 'h&d@'
HHSL AMOPHTOB — BATONNTBI, TITOKH
OOBLMHO HE OTIMMAIOTCH KPYIHD
ckoil 06a1., Kanwaraiickoe
uebens, B TOM  HuCae M




[Topobl, BXOASAIE B ITY IPYNNY, OTHOCAT K

— ; _qunapumad. : g
Iy ppaisnisgle ot KOJHYECTBY TEMHOLBETHBIX MHHEPANOB a1y

Baarosaps MajoM} :
ATCS CBETJIOH OKPAcKoi. | . - ol =
: 1108 NOJHOKPHCTALTHYCCKOH Pdliltmugllo ICPHHCTOH
JBIIHON MOPO/IOE, COCTORICH M3 KBApUA '3[1 '"_] ".}' "F’-_'_CB(“ o
M nopgHupoE o “TeneHHbIx MUHEpanon (35— 10%), cpean KoTophIX
Lnard (60 ?l.l o) M Hl\l‘\f’}:;:[:";. pm.uu;m oinsrs. Kbome sorO BT
npeodIaadioT l\lif\l‘i{[. M} LI. .“|m.‘_-p;|_'||,l AMATHT, IWMPKOH, L‘tllt:ll. HILMCHHT W
npm‘_\N’“.‘““_‘“‘”'f“f‘_r“:‘:'l_: PO30BLIil, KPACHBIH, ¢ PA3THYHBIMA OTTEHKAMA.
i u“,” ’m.m”'l. L:Qm. 2720 kr/m*, nopucrocts 0.2 4%, Boaonoro-
FinoTHooTS TR et . skatun 100 — 300 MITa,
wenne 0.15—1.3%, npeaein NpOYHOCTH Ilpi.l u ATHR, S e A

[Mopoasl, 3aHAMAIOMIHE MPOMEKYTOUHOE MOJOKCHHE MCKIY TPAHHTAMH M
JHOPHTAMH, OTHOCATCH K TPAHOAHOPHTAM. el '

[pasuTLl H IPAHOAHOPHTHI npeodaaaaloT cpeiu HI!I[‘I_\H:HIIP!X nopoa u
JAHUMAIOT CYHICCTBCHHOE MECTO B TCOJIOTHYCCKOM CTPOCHHH Vpana, Kaskasa,
Vipannsl, Kapeaun, Koabckoro noayocrposa, (p‘c.'m_cu f\’il-tl.-l,

[‘paHnTHEIE NOPOALI obpasyioT 0a i:\.'llill.l. IITOKH, JAKKOJIHTBI  Mexpop-
MAlLHOHHBLIE 3d7€KH B CKI4I4aTBIX ODIACTHAX. }

B CCCP passegano Gojaee 300 MecTOpOXACHHH TpaHuTa s noayHeHns
crpontensioro kamus. [TpoMbIILLIEHHBIE 3aMACH] ITHX MECTOPOXKICHHH NPeBhbi-
wator  Swmapa M. B mactosmee Bpems  paszpabarhiBaior  cbime 200
Mecropoxkennii rpannta. Hauboaee KpynmHbIMH IKCILIYATHPYEMBIMH MECTO-
poxaennaMu apasiores Mukawesnun (Bpecrekas 064.), Mokpsuckoe (3ano-
poxckas o6n.), Manokaxosckoe (IMonrasckas ob6i.).

UHpoko HCMOABIVIOT IPAHHT AAs HOAYYeHHS UICOHSA, OBARIOBOMHOTO
KdMHA, l’)il."I,'I&l(."IHPUB{\‘IIIHFO M'.ITCPHil.'lil s CTPOHTEILCTBA KeJIeIHBIX ﬂOpOf.
B KAHECTBC NPHPOIHBLIX KaMEHHBIX CTPOHTCIBHBIX MATEpPHAJIOB.

JIunaputel (PHOAHTHI), ABAAACH Hhy3MBHBLIME AHATIOTAMH TPAHHTOB,
COCTOAT W3 CTCKJIOBATONH MACChl € BKpATUIEHHHKAMH KBApId, IET0MHOro
MOACBOTO (mata W naarnoknasa. [Topucreie KHcable W3BepKeHHbIE Nopo/jibl
HOCAT Ha3Bauue nem3. Ihdy3uBHLIME AHATOraAMH IPAHOJIHOPHTOB ABJAIOTCH
A41HTBI .rlliﬂLlpilll..I H KBapUEBBIE Nopoisl 3ajeralT B qJU[JMC KOpPOTEHX
MOTOKOB KYMOJIOB H IUIACTOBBIX 3aJIeKeit. Berpesaiores onn 1opasio pexe
IPAHHTHLIX MaccBoB. TTPOYHOCTL MaCCHBHBIX pasHOCTElH KMC/BIX py3nBHBIX
00400 s e ik (o 300 M9 oo
ApHMEHseMOro B 'ln.u)ﬂm;, : i “. ,k,d [.L('I.BL mebﬂ NS UOﬂy‘IﬁIIHﬂ UJ.CGHR.

K epyvnne cuer : :p ) LTPO.HILJUTL-IBL'

e s o e o e
KHM COZlepRaHHeM KaneBoro o IEBOIO e - F_,(pdc.m.i' O,y."ﬂomemma e
POZLITOM rpyNNKI He NpeBbimacT (.6 0 tumata. [Lioutak pacupocrpanenus no-

Chenur |1n'1||r:,tk H':':' e 'f-mmu;m PASBHTHA MArMATHYECKHX TOPOJL.
MOCBOTO. nata (50 p?{jﬂ_l‘;ll..“q.t_tx“ 10POJA, cocToAAA W3 KaJIMeBOrO
obmankn. Costepxanpe |;.-\n1|;u:[r::-4,-“cl O narnoknasa (10—30%) u porosoi

Dopma ST aHuA nopog L.I‘I::;::E MH"CP.MOB 10— 15%.

MACCHBLL  H3BecTHE, Ha yp:l:]c (1,1‘1 LIH BH_ LU_IOKH' prﬁuble CHEHMTOBBIC
Hoayocrpose, B Cpe ey Asun. Mo Emr in:.OKdﬂ  earonar) K
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Tpaxut ornocures k hdy3usupiM ananoram CHEHUTA W MpeAcTaBasc)
co00H CBETN0OKPAILICHIYIO NOPOIY CKPBITOKPHCTAUIHMECKOTO HIIH nopgpupo-
Boro crpoeuns. Tlopduposuie Bkpanicuuuku cocrosT us OPTOKJIa3a u
IUIATHOKJIA3, peke Porosoil obmaHkw.

[To  dusuko-MexanuieckuM nokazatessm u obracty MPHMEHEHHS OHM
AHATOTHYHBL MrapuTaM. XapaktepHoii gopmoit 3aneranusg TPAXHTOB ABJAIOT-
€ KYNoJd, Berpevatommecs, B wactnoctd, na Kaskase n B 3aGaiikanse.

[Mopoast cpynnst wedeaunosnix Cuenumos-honoaumos 3anUMaloT e Gonee
1% nAomaIn pasBuTHA MarMaTHYCCKHX nopofa. InasHeiM npusnakom px
ABIACTCS BLICOKOE coaepxatue Na,0+K,0 (13—16%) u Al O, (20— 22%).

Hedennnosbie cuenurm - ~MOTHOKPHCTAILIMMECKHE  CBETI00KPALLICH-
HBIC  TIOPO/BI,  COCTOSIIHE W3  LUCJIOMHBIX  [OJICBBIX  HNATOB (60—70%),
nedennuna (10— 30%) U TeMHONBETHBIX munepasos (10— 15%). Yawe Bcero
HepeIHHOBBIC CHEHHTHI OBPA3IYIOT INTOKH M JAKKOJHTHI (Xubuner).

Douoantul ABIAIOTCA WPYIHBHLIME AHATOrAMH He(eTHHOBBIX CHelH-
TOB M 00pa3yloT KOPOTKHE TOTOKH M Kymoja.

Hedeannossie cuenntr u gonommtsl cayxar CBIPBEM JUIA [OJTYHEHHS
amomiiua. OHM 4acTo CoAepkaT anaTur — pyay Ha (pocop.

At mojydeHus WeGHA UPAKTHYCCKH HE HCTOAB3VIOTCH,

[Mopoast epynns weaounvix zabopoudos-6azarwmondos BCTPEHAIOTCH BECh-
Md pe/iko H OT rabbpo-6a3aibTOB OTIHYAIOTCH NOBLILICHHBIM coziepKaHHeM
QIIOMHHHA M LHea04eH. MecTopoXaAeH A CTPOUTENLHOIO KaMHS, CBAZAHHBIX ¢
NOA0GHBIMH OPOJAMH, HE BBIABJICHO.

Ocadoynvie  2opuvte  nopodsl 0BPA3YIOTCA TPH  HAKOMICHUM NPOAYKTOB
PA3PYILCHHA MarMaTHYECKHX, MeTaMophuueckux u Gosee ApeBHHX OCANOYHBIX
MOpo/L.

Pazimyaior obnomounsie ropubie nOpoabl (MexaHHYeCKHe OCa/IkH), XeMo-
ICHHBIC, OPraHOTCHHBIC W NUPOKIACTHYECKHE (BYJIKAHOIECHHO-OCANOYHBIE).
[TpomexyTounoe mosokeHHe MKy 0BIOMOMHBIMU H XEMOTEHHBIMIL nopoaa-
MU 3aHUMAIOT TAMHHCTBIE MOPOALL.

ObwenpunsToil KnaccHpuKalmm, pa3ieastowmei ooomounsie 2opHbie nopodst
B 3aBHCHMOCTH OT pa3sMepa CIAralouwmx vactui, me cymecrsyer. [Npunsaro
BBUICNATE TPYyO00GIOMOYHBIe (CeHUTOBRIE), CPEAHEOBIOMOHBIE (ICAMMKTO-
BBIC), TOHKOODIOMOYHBIC (aJ€BpUTOBLIC), 4 TAKKE CMEHIAHHBIE OBJOMOYHBIC
nopojel. Cpejtn rpy6oobAOMOYHBIX TIOPOA PA3IMYAIOT HECHEMEH THPOBAHHbIC
(TIeCoK, rpaBHid, rajeYHuK, WEGeHs) H CIEMEHTHPOBAHHBIC (NECHAHNK, I PABE/INT,
KOHriomepat, Opekunsi, B Opekduu OBJIOMKH HE OKATAHEI),

B coorsercraun ¢ FTOCT 8736 — 85 3epua pasmepom 0,16 — 5 MM oTHOCHT
K Tecky, 3epHa pasmepom 5 — 70 MM — K rpaBuio (wiebuio) u pasmepom Oosee
70 MM — k Basysam. Pasmep raMHMcTBIX “acThn me mpesbimact 0,005 mm, no
HEKOTOPBIM  Kinaccupukatmsm — 0,01 mm.

Munepanbupiii coctap 0B6I0OMKOB B OCAZ04HBIX NMOPOAAX 3ABHCHT OT
COCTaBA MATEPHHCKHX MOPO/: TIECKH, 0Opa3oBaBIIMECHs [PH BBIBCTPHBAHHN
IPAHUTOB, UMEIOT KBAPIEBO-NOIEBOMINATOBLI COCTAB, PA3MBIB H MEpPEOTIIONKE-
Hue kapbomaTHOro Martepuana HIBCCTHAKOB-PAKYILCYHHKOB ONpeesifgior H3-
BECTHAKOBBIH COCTAB MeckoB M T. 1. OGJOMKH MOTYT MMETh KaK OCTPOYIO/ib-
HYIO, TaK M M30METPHYECKYIO, OKpyIayio opmy. LlemeHTHpyiommm BeIecT-
BOM 4alle BCEro ABAAIOTCA [NIMHMCTBIA, KapOOHATHBIN, KPEMHHCTLIN, Keae3uc-
ThIH MaTepHAIBI.
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B OO0MCTMY  BOPOSAN,  BOMEUMO  COOCTRENNO  TaMMKMeTol  dpakim
(qacTmind oamerpos senee 001 Mu), 00WIHO  COACPEATCN  AACHPHTORME
wacriid (Bpaxis 001 01 M) 0 necvane  vacTiuin - gpasuus 0.1
000 aint B OBHCHMOCTH OF COACPAANNE B TIMMAX QAcRpHTOsoll u necuanol
GPaxinil BRACITHOTON CYEARBER - Bopoa, » koropux W S0% sactuu
P ol paxies w50 TO% ancEpHIOBME M BECHANMA  NacTHIL B
CYUTMHEAY OROIO BOAORKI TIMRRCTON  GPaKinn IPCACTARICHO SacTHIAMI
passepost senee 0.005 vm

K cynecsm OTHOCHTCH BOpoas, B xoropus 70 - 90% asespuiosoro u
precanol o Matepiata w10 3% P AMNRCTONO, HPHYEM COACPRANNE NaCTHI
passiepos menee 0,005 v cocranaser B cynecss |- 10%. '

K AMMHCTIM  BOPOAAM  OTHOCHTON  Adccm, B M 55% |
COCTARIMIOT  WACTHIW  passepos 001 008 mm w5 - S NACTMIM J
passcpor menee 0,005 M Irn nopoas,  ofaazaoime  Bcosoll  nopa- .
crocTeio (40 85%)  oOwMio  IBCCTRORMCTRIC,  MEOIME  HOCACAOBATOAN
OTHOCHT MY K 0A08MM  OOPAIORINIEM.

B oanmonmocts 01 nposcuosienns  obaosmoniu BT i
VOOBMIE  IPOAYET BRBCTPHBANIE TOPRMY ORI, A MeCIe ux
ohpasosans. atmosuil  OTI0ECHNE, GOPMUPYIIINECE HOCTORNIMME ROA-

MMM DO TORAMM B PETIMA 0NN, ACT0RMA 01 J0MCHNE, BOVIRKAIOINS §
PO IRTATE  MAKOIACHNA CMMTMY €0 CRAOHOR CTPYRKAME BOAM  PlILIMX
APOAYKTOR  BBCTPRRANME,  APOTORIE — OTAOKCHIE  BPEMOHIME  HOTORON.
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O¥/CHIA 10JOMHTOB, p;l'lp;t'ﬁ'.l]l-l[iachb[.c‘ H‘i!. c“;[‘)oﬂgenb‘-
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KA4MECTBE Chipbs L1A no.ayuct

1,
ocrapasior okoio 40%. ) _ = . .
Y epreiy OTHOCATCH K KapOOHATHO-TJIHHHCTLIM TIOPOZIM, O

kotopsix Bxoaut 50— 75% KapOOHATOB lKu)Ibl[H'l’;{. _peke :1030:\4“}11‘51} H
35 50% R,0; # SiO,. Mepread oDAAAAIOT ¢naboii  NpOMHOCTBIO H
MCNOABLIVIOTICE B OCHOBHOM B UCMEHTHOH IIPL‘_\-tI?‘llll,'leHHnClH, Lk
Func (FHncoBbiil KaMeHb) NpeicTasaser cobOH TOPHYIO MOPOAY. COCTOA-
HIVIO B OCHOBHOM W3 OJHOHMEHHOI'O MHHEPUIA (CaSO, -2 H,0). (.o,ueo]?ncanne
oxciios B uictom runce cocrasiaser 32,5% CaO; 46.6% SO, u 20.9% H,0,
OAHAKO OOBIMHO B THICOBOM KaMHE COJACPKHTCHA 3HAUHTEILHOE KOJIHUCCTBO
NpHUMeCceH KABIHTA, JOJOMHTA, dHTHIAPHTA, L'Cpbl. OKCHAOB )‘KC.TIC'.;EI H T. {1
[Bepaocts tunca no wkaie Mooca 1.5 — 2, mIoTHOCTL 2.3 r/cm®, user Genbli,
cephlit, pexe keaTbiil. [1py HATPEBAHMH [HIIC TCPSET BOAY, MEPEX0OAs CHAYMAIA B
poayriapar CaSO,-0.5H,0, a 3atem B OGespoaublii cyabpat CaS0,.
OGe3BOKCHHBIE THOC NPH  CONPHKOCHOBEHHH C BOJOM oOpasyer BA3KOE
BCIECTBO, KOTOpoe OLICTPO NpeBpalliaeTes B MJIOTHYIO TBEPAYIO Maccy. Ha
MTOM  CBOHCTBE (CXBATBIBAHUH) OCHOBAHO I'IpL}MbI[ll_']C]HlOe HCMOJL30BAHHC
FHICH KUK BREAVLICTO MATCpHADA.
Kpynusie mecropokienus runca— 8 [onbacce, [Mepmckoif, Tyabekoi
obnactax, B Kazaxcrane
AHIMIPHT  TOPHAS MNOPOMA, COCTOSIIAN W3 MHHEpana AHTHADHTA,
npeicrasaser coboit Gessoansiii cyasdar kanbuua CaSO, (41,2%Ca0; 58.8%
SO5). Teepaocts anrmapura no wxare Mooca 3 —3.5. naoTHocTh 2.8—
‘[_\\1' \HIHAPHT 001018eT BAKYIMMH CBOHCTBAMH, HO HCIOJIb3YETCA B
ICOOIBUINX KOAHMECTBAX B CBAIH C XHMHYECKOH HL'}"C'IUi"l‘IHBO(.‘TbIO.
AuaToMuTH, Tpenens. onoku OTHOCAT K KPEMHHCTBIM nopojiaM
VPTAHOTCHHOTO NPOHCNOACHHS, OTAHYAIOLIMMCS COAEPKARNEM OPraHOreHHBIX
".:"l‘:_““l‘]‘ h":‘:;L:;‘]"M‘(H}-H:‘l-l,::r]'!‘t]uf:u:\li  CTENENbIO CIEMEHTHPOBARHOCTH (OMOKH
ALIVIOTCR B KauecTBe 100aBOK K UEMEHTaM.

Mecropox e '
*TUPORCICHIR YTHX NOPOAL MIBECTHBI B Y ABSHOBCKOH 00J.. B 3aKABKA3bE,
Upeaem [losoambe o

B

i — .

[upokaacmuneckue 2opuble nopodsl OTHOCAT K BYJIKAHOTEHHO-0CAI0MHBIM
popoaaM. OHH 0DpasyloTcs MyTeM OCaXIeHHA NPOAYKTOB BY.JIKAHHYECKHX
HiBEepKEHHH — nena, 6oM0, 00JIOMKOB, CHATAIOIINX Kepia BYJIKAHOB FOPHBIX
NOpOL.

B rpynny MHPOKIACTHYECKHX [MOPOA BXOMAT ByJIKaHHYECKHE Tydbl M
rypobpekuun, orauyalommecs pasmepoM u (popmoi obnomkos. Kak
MpaBHIO, 9TH MOPOJBI COACPKAT MPHUMECH OCAJOMHOTO MATepHasia — Mecka
MM TJIMHBL

I1pOKO pPasBUTBI MECTOPOKICHUSA MUPOKIACTHYECKHX NMOPOA B ApMEHHH,
riae Mx pa3pabarbiBaloT JUIS MOJYMEHHS CTPOMTEIBHOIO KaMHS.

Memasopguueckue 20pupie nopodsl 06pa30BANMCE B PE3yJbTaTe HIMEHEH-
HBIX B [poLecce MeTaMop(hH3Ma OCAZOMHBIX M MATMATHYECKMX MOPOIL.

BuiZensoT CACAYIOUIHe FIABHBIC THIBI METAMOP(H3IMA: PErHOHAILHLIA K
kouTakToBbIH. [Ipu pernoHanbHOM MeTaMOp(U3IME YHACTKH 3EMHOH KOpbI
MOJABEPralOTCA BO3ACHCTBUIO BBLICOKMX JdBJCHMH M Temmnepatyp. B atom
CIIYMAe OCAJA0YHBIC MOPO/LI MPEBPALLAIOTCS B (HIIHTHI, CIIOASHBIE CAAHIIBL,
KBAPIHTBI, MPaMOpPbl, FHEHCHl (MAPATHEHCH). 4 MArMATHYECKHE MOPOALI — B
oprorueicel. [Tpn KOHTAKTOBOM MeTaMOp(H3Me 0CAZ0MHBIE H MATMATHYECKHE
MOPO/Ibl HCHBLITBIBAKOT BO3ACHCTBHE MAIMATHYECKHX MACC, BHEIADHBIUMXCH B HX
TOMLLY.

K nopogaM KOHTaKTOBOro MeTaMop(i3Ma OTHOCAT MPAMOPbI, KBAPLHTHI,
POrOBHKH, CHEUH(PHYHLIX YCIOBHAX YILTPAOCHOBHBIE MATMATHHECKHE MOPO/IbI
MOIyT OblTh NepeoOpa3oBaHbl B CEPHEHTHHHTEI

Onucanne rIaBHLIX NpeAcTaBuTeNell MeTaMOPPHYECKHX MOPOJ HPHBEICHO
HHKE.

D uANATB —CHAHIEBATAS TOPOAd, COCTOALIAA M3 KBAPHA. CEPHUIMTY,
xjopuTa, OGuoTHTA, ansburta (obpasyioTes npH MeTaMOp(pH3ME [JIHHHCTBIX
CITAHIIEB).

Cnroasiuble CHaHIBl NpeICTaBisiior coboil claHueBaTbie MOPOIL,
cocTosILMe M3 CMoabl (BHOTHTA MM MYCKOBHMTA), KBAPLA, paHaTa, XJIOPUTA.

KBapuuThsl ABAAIOTCS NEPEKPHCTAIM3OBAHHBIMI CYIIECTBEHHO KBaple-
BLIMM [TECHAHNKAMM.

Cpennsisi I0THOCTH KBapuutToB 2600 — 2670 kr/M*, npeses npovYHOCTH Ha
ckatue 300—400 MTla.

KBapunThl H KBAPUUATO-MECYAHHKH [IHPOKO MCTOIL3YIOT B KAYECTBE Chipbs
A nonyvenus webHs (pexe obmmuoounoro kamus — llokimuHckoe mecto-
POXKIEHNE KPACHOro KBapuuro-necuannka B Kapesnun).

Mpamopsl obpasyiorcs nyreM [NEpPeKpHCTAIUIM3ALNKA  KapOOHATHBIX
MOPO/L— M3BECTHAKOB, A0JOMHTOB, JOJOMHTH3HPOBAHHLIX H3BECTHAKOB.

MpamMops! 061414107 BLICOKOH NPOMHOCTBIO npu cxatun (80— 270 MITa),
un3kor nopucrocteio (0,1 —1,7%). Cpeanas mioTHocTh Mpamopos 2700—
2800 xr/m’.

brarogaps ¢BOMM JCKOPATHBHBIM CBOWNCTBAM, HX IIHPOKO HCHOIbL3YIOT B
kayecrse obaunosounoro martepHana. Orxoab npu paspaborTke Mpamopa
HAXOJAT NPHMEHEHHE B KAYeCTBE MPAMOPHONH KPOLUKH, MAYLIEH IS H3IOTOB-
JICHHS JIeKOPATHBHLIX OETOHOB. : -

Mectoposkaennst MpamopoB paspabateiBaior Ha Ypane ([Ipoxopo-banan-
nurckoe), B 3anaanoii Cubupu (Kubuk-Kopaonckoe), Vabekucrane ([asranc-
Koe) u ap. :
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MACCOBOTO  IIPOHIBOACTEA

P41 WTYMHBIE KAMHM

PEIMEPOB H HCTIOAKIYIOT B CTPORTEARCTBE NOCIIe nassueiiwed obpaborkn. Mx
HOAPAIIEANOT Ha 0OINIOBOYHBIC, 60K KOTOPHIX MOJBEPIAOT PACHHIOBKE
T apyrolt obpaborke (npodIbIRbIC WIACHA), AOPOKHBIC —
foprosse, BPYVCHITER, ILHALIKL. KOJOTHIE, MHILHBIC CTCHOBLIC, KAMHHM CNeUA- srn »
AIBMOEO  HAVHAYEHNE (OFHEYTOPHBIC, KMCIOTOYNOPHbIE W T. ).

Par e st 10 POK B S KdMHCH HCNOAL3YIOT VIS CTPOUTEALCTBA
JOPORNMY  04EKL  MOCTOR. OOPTOB  AOPOKHMX HOKPHTHIL, OGIMUOBKH
AAPUDETON I OFPAkIcHiil, TIAPOTEXHHYICCKUX  COOPYKCHMI.

Boprosse K4aMHEE OPEMEHSIOT B JIOPOKHOM CTPOMTEILCTBE A%
oTeen npockell MUcTH J0por 0T PAlACTIHTEABHEIX NOA0C upmul
WICTH OPOT 01 TPOTYAPUR HA MOCTAX # NYTEAPOBOAUX, Chelaax B TOMHEAAX:
BpoCTACH MACTI MATHCTPATRHLIX  YAMIL OT  TPOTYApOS, MAOWIAZ0K N
CCTANOROK  OOWECTRCHIOIO  TPARCTIOPTA W 0T  oDocoGleHHOro  NOAOTHA
rpasmaiiuiy nyTell, opocikell HACTH  RHYTPHEBAPTAABHLX MPOEIA0B OT
TPUTYIPOR W TIOOHOE, DCNCXOANBIX JOPOKCK W TPOTYapoB OT m B
TOPOICKMY NApKAY. CRBepat W Ha Gyansapax.

- '::*:W:'I:‘"Pm-m KAMHCH B ABNCHMOCTH OT HUOHASCHER KoaebmoTes B
cxeran 200 - 600 (mwcora), 80 wHpHHa (Lamma },

o gopue owm apeacranamor méo;mmtpmmml:;ulru_m - KaMHH,

OPCUSHAMCHNME LI OTICHRN Npoctkell wacTH = W ot 2o

MM pOCLION 01 TPOTYSpOR. HA ax b ym-w . ;

Popaty ¢ Puiycon S S B 8 :rﬂm WAX UMCIOT  kpHBOAMMedHyl0 |

TPaik B UMY SaCTh  ARICBOR : HIOK THICBYIO FOPHIOHTAD -‘f I
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o avEAM, BHpAGATHIBACMBIM H3 rOpHBIX MOPOJL, PErITaMCHTHPYIO1CA
OO 666 81, B coOTBETCTBIH € OTHM CTAHAPTOM NpeAel TIPOTHOCTH MpH
I:(.),(T;b(\l(:g 01 Imuxo'ropbtx ppipaGaThiBaloT GOPTOBLIC KAMHH, HOJUKCH
"M.Tm - i . wence 90 MIa ans u3pepxentbix. 60 MIla ans MeTaMOpgu-
SUCTREIAR m ' ; ﬂl.;\u‘l a MOpO30CTOMKOCTD JUIA ITHX NOPOA I0JBKHA
qeckHX W OCAJOWHBIX TIOPOA 100, 50 u 25 UMKIOB.

R - . eHee
GLITH COOTBETCTBEHHO HE MEH \ : |
l [; 30 BHCHMOCTH OT criocoba M3rOTOBJICHHS GopToBbIC KAMHH PA3/IEIAIOT HA

[HJIeHBIE H KOJIOTBIC. MapkH _H 3aMepbl kaMHeil JI0JDKHBI COOTBETCTBOBATEH
JAHHBIM, TIPHBE/ICHHBIM g tabn 1.1 gt il S

B CCCP GoproBhie Kamui W3 [PAHNIOB H3TOTABIHBAIOT  TPECTHI
FKHTOMHPHEPYANPOM, Baumpomufp_\’,un[’m!, T:.'l:iB-TC!lCTI_’.‘?“Mdg epuasel (r. Jle-
wwrpazy), CHOMPCKi TpauiTHbil KapbCp (Crepaiockas ob) # Ap.

W3 6a3aibToB KaMHH MPOH3BOAAT HA MHOTHY MpEANPUATHIX APMEHHH —
Kupiepyanpon (1. KupoBokan), DuMHaI3HHCKHH KOMOMHAT CTPOMTEIBHBIX
MATEpHATOB H wienanii ¥ ap. o

Mawkn 418 MOUEHHE AOPOr MPCICTABIAION coboit  rpybOKOIOTbIC
KAMHHN, MPHOIIAAIONIHECS 1O (opme K npH3Me HIH YCeHEHHO# nupamunie. Nx
BepXHSS CTOPOHA (JHIO) MMEET OHepTAHHA YeThIpeX — UK MHOTOYIOJILHHKA.
[lnomans WAMEK N0 JTHIY COCTABIACT 100— 200 cM°, a KpYIHBIX ILAILIEK,
HCTONB3YEMBIX JUIS YKPEIUICHHS OTKOCOB, — HE menee 400 cm>.

[lo pa3mepaM IBALIKH B 3aBHCHMOCTH 0T copra A0UKHbI COOTBETCTBOBATH
OKA3TENSM, MPHBEICHHBIM B TalmL. 153

[Llammky 418 MOLICHHS AOPOT MOXHO H3TOTOBIATH H3 KOPEHHBIX MOPOX H
BATYHOB, 00/1A1AIOUINX XOPOIICH KOJIKOCTBIO. MuHHMAJIbHAS TIPOYHOCTD MpPH
CKATHH MOPOJL, HCMOJMb3YeMBIX JUIS MPOH3BOACTBA MIALICK, A0JDKHA ObITh HE
seriee 90 MITa, a ans aopor ¢ HeOOLIIOH HHTEHCHBHOCTBIO ABMAKCHHA H LA
yerpoiictsa  ociosammii— 60 MITa.

Wporaa ans VCTPOICTBA OCHOBAHME MOA JOPOKHBIE [MOKPLITHS [pH-
MEHSIOT TAKESKHBIC LWALIKH, KOTOPbIC HMEIOT HenpaBwibHyio Gopmy ¢
O/HON poBHOI moBepxHOCTBIO. Hanbonbmmilt pasmep OT NOCTEIH 10
NPOTHBONMOAOKHOTO Kpas y ITHX IUAWIEK HE MAOMKEH mpesbimnarh 18 oM.
MMakenskkble WALIKH TPOH3BOAAT M3 MOPO30CTOMKHX MOPOJ, 0OJadalOIX
NPOYHOCTBLIO [IPH CRATHH HE MeHee 40 MTla.

: ‘,-l'lsi MO3AHKOBbIX MOCTOBBIX HCTIONL3YIOT LIALLKH, MO (hopMe MOXOXKHE Ha
‘r\i‘;‘“:c*\':'g:;l:::;cﬂ i::‘[::::l‘;l;ﬂn[.l"luu.mcr? B BH/E KBA/IpaTa WK NPAMOYTOJIbHAKA.
COCTaBNACT He MeHee 3/4 na :U.L?mﬂ : f'rllill.\ TUAICK. HApa L D e
0T H4 IBa copra. H:nxh:‘ HL:jm __mud‘ Ilo pasMepaM [IAIIKH MOAPA3AEIA-
70—100 MM u amany 70 llll';u\i;tu ;MCIOT\ Beicoty! 8090 utie S G
COCTaBARAIOT L'uumcw'mcmm 90 I i‘( J PRCOKIX nifh STac

00, 80—110 u 80—110 mm. Msrorasau-

Tabawna 1.2

\:IPIIKH.‘[H!CIHK:I WAIKE 108 MOmeHns 10por

Copr tuarmm | Bucora, w
—— HPEE TN Pasmeput oy, lrl]"::l'mtﬂli ||ofl.;]1‘:',l'll|nil;i .
" — MM e Metiee He Melee
b | 160; 200 100: 2
s 1% | i | e | w0
| 120; 1o 100 150 100 50

Bal0T TAKHE ILUALIKH H3 nopou, obnajaonmx NpOMHOCTBIO NpH CKaTHH HE
menee 100 MTIla.

I.Ilaumy KONAT Ha KaMHEKOJbHBIX MadllHHaX.

BpycdaTKy HCIOAL3YIOT IUIA yCTpoiicTBa JI0POKHON OCKIBI H TOJNOC
yKPEIUICHHS HA aBTOMOOMJIBHBIX JAOpOTaX 111l kaTeropui, MOLICHHA rO-
POJCKMX YJHIL, MJONa/eH, TPAMBAMHOTO MONOTHA, MOCAIOYHBIX MIOMIA/I0K
paann‘llml‘o BHOA TpchnopTa. MOILLUEHHA JOpor HPOMBILI.U'ICHHI:IX npen-
APUATHIH.

BpycyaTtka umeer (opmy Mapaicienuncia ¢ NpAMOYIOJMLHON JTHIEBOW
MOBEPXHOCTBIO. BepXxHsas ¥ HWXKHsAS IJIOCKOCTH (nMuo M mocTens) OpycHaTKH
napajiebibl, @ OOKOBbIC IpaHW KHH3Y CYKUBAIOTCA.

[lo pa3smepam OpycuaTKy AGIsT HA TpH COpTa: HHU3KYIO, CPEIHIOK
u BLICOKYI0. Pa3Mepbl HH3KOW OpycHaTKH MO BHICOTE coctapnsior 100 Mm,
no wmwmpuae — 120—150 mm, 1o umae — 150250 Mmm. V' cpeaneil 6pyc-
ATKH 9TH 3HAYEHHS COCTABJAIOT COOTBETCTBEHHO 110—130, 120—150,
150—250 mm; y Bicokoit — 140—160, 120—150 150—250 mm. Besm-
ynHa ckoca (cyxkenns OGOKOBBIX Trpameil) y MOJOMIBLI HH3KOH OpycuaTky
JOKHA COCTAaBIATH He Oonee SmM, a y cpemmeil M BhICOKOH —He 60-
nee 10 MM.

KonoTblii ¥ OyJABIXHBIH KaMHH HCOOJAL3YIOT s ycTpoiicTsa
MOKPHITHIT ABTOMOOHJILHBIX JIOPOT IV u V kaTeropuii # OCHOBaHHH N0
YCOBEPLICHCTBOBAHHBIE TOKPLITHS asromMobunbHbX gopor [—III kareropuit
obmeii cern CCCP. ByJibbKHBIH KaMEHbL MOXKET ObITh MCHOJIBL30BAH [PH
YCTPOHCTBE OCHOBAHMil 1O/ YCOBEPLICHCTBOBARHBIC MOKPBITHS aBTOMOOHIb-
apix gopor IV u V kateropuit. Konorwii kameHb TO (popme OIH3OK K
MHOFOIPAaHHOI MpH3ME WK NHPaAMHIE, GyJIBDKHBIH KaAMEHb HMEET OBATLHYIO
dopmy, npuueM, KaK H B KOJOTOM KaMHe, JTHICBAA NOBEPXHOCTH JOJIKHA OBITH
foJbIIe MOBEPXHOCTH TMOCTEIIN.

[MOMHMO MEPEHHCICHHBIX BHIOB IITYYHOrO KaAMHS H3BECTHLI JH neBble |
0GIHIOBOYNBIE MAMTH, WCHONb3YeMLIE B CTPOMTENLCTBE MOCTOB "
TouHeneil. Pasmepbl # (OpMa TAKHX KaMHEH o dakTypa uX MOBEPXHOCTH
(ckana Oopo3auaTtas WK pudpienas) He SBAAIOTCA THIIOBBIMH. Mx u3roras-
MBAIOT B COOTBETCTBHH € TpeboBaHMAMH MPOCKTOB.

142, KAMHU MACCOBOIO MNMPOMU3BOACTBA

KaMHH MACCOBOrO TIPOM3BOJACTBA TOJYHAIOT MYTEM B3PLIBAHMA TOPHBIX
NOpoJ, MOC/eAyIoNieil OTCOPTHPOBKH MEJIKHX dpaxumit (GyToBBIH KaMeHb) H
apobsienns A0OBITON TOPHOH TOPOABl € JaJbHCHIINM pasfeneHueM Ha
dpakumun (mebenb, MECOK). .

ByToBbIH KaMeHbL HCHOJL3YIOT MpH yCTpOiicTBE U PEMOHTE ABTOMO-
GUABHBIX JOPOr, CTPOMTEILCTBE YCTOCB MOCTOB, KJA[KH MOAMNOPHBIX CTEH H
(yHAaMEHTOB, H3TOTOBJICHUA Oyroberona, a Takke Aas noceyromei
nepepaboOTKH Ha 1IEOEHb. /

ByTOBBIil KAMEHL HMEET Pa3Mep 15—50 ¢cM 10 HAMGOJBIIEMY HIMEPEHHIO.
Mo COrAMCHHIO CTOPOH JAOIMYCKAETCs pasMep KycKoB 70— 1000 MM, [las u3-
rotopeHns GyTOBOrO Kamus Haubosee yA0OHb! IIHTOBUAHBIE W CAOHCTRIE N0~
POJIBL.

Cpemsisi TUIOTHOCTh KAMHA He f07pkHa Obirh Meree 2.0 r/em®; GyToBbiH
KAMEHDb M3 MeTaMOPMHUECKHX NOPO/ AOJDKeH MMETh MAPKY HE wmenee 400, w3
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setice 600 ByTOBBIH KaMCHB HE JIOMACH

. MApKy HE <
e aKKe HMETh BIUIMBIE PACCTOCHHS, ONpeCse-

MOpO30OCTORKOCTD KAMHS HC JOMKHA OhiTh

HIBEPRCHHBIX TIOPOL
conepRaTh TIMHY, MEPreib, a
MBIC BH3YATRHBIM OCMOTPOM.

5 qaknos (Mp3 13) '
Mﬂlﬁ-‘l;;y é\-mnorf\ KAMHS onrcncﬂﬂiof ero [[pO‘IHOCTBIO npH COKATHR R“ B

BONOHACKILICHHOM COCTOSHHH. Muapka H3MEHRETCH 0T 1400 (npeaei NpoYHOCTH

Ia).
— 140 MIMa) z0 100 (R> 10M
i g:g?u f cﬁ:tlmnmr 118 H3FOTORICHHS JOPOXHBIX OCTOHOB, B KOTOPBIX

OH HCTIOB3YETCH 1: K:;‘E"?CT:‘ ﬁ;:olﬂfmmu MACCHBHBIX COOPYKEHHit —
9 u.u:ons_-- Mn; PHAPOTEXHHUCCRIX COOPYKCHHI NPHMEHSIOT
N::;E :“".’f:k:pfj“‘;i'“fﬁaﬂu;.. Mpi M3rOTOBACHIH GETOHOB CHEUMATBHOIO
isu;rqcum (0cODO MPOHHBIX IOPOXHBIX n’aapo,npo?mas:x) HanbGoIBIIYIO
KPYNHOCTh UICOHS MOXHO CHIDKITR a0 40. 20 u gaxke > MM. .

" Obume TpeOOBANNA K WEOHIO W3 ECTCCTBCHHOIO KAMHA CPEHEH MIOT-
HOCTBIO CBHILE 2 I/CM® HITOKCHB B FOCT 8267 —82. llleGenb W3 eCTECTBEH-
HOFO KaMHS B 3aBHCHMOCTH OT €ro HAZHAYCHHA JIOJ}I.‘CH NPHMEHATHCA B
_KaecTBe 3ANOTHATEAN [X1S OSTOHOB MOHOMHTHBIX H COOPHBIX Keae300eTon-
HBIX KORCTPVKILHI H MATEpHATOB 18 COOTBETCTBYIOUIHX BHIAOB CTPOMTEBHBIX
pabor.

TexuR4eckHMH TPEOOBAHHSMH K IEOHIO NPEAyCMATPHBACTCS €r0 Xapakre-
PHCTHKR M0 CTEAVIOUMM HOKasaTeasm: GopMe 3epeH; MPOMHOCTH, COAEPXA-
HWIO 3epeH CAOBIX MOPOL; MOPO3OCTOHKOCTH COACPRAHHIO NBUICBHIHBIX H
FAMHECTBIN  HACTAIL meTporpadHyYeckoMy COCTABY! ucruinoit  (6e3  mnop),

cpeameil (BKTIOMAs NOPh) M HACHIMHOH NJOTHOCTAM; MOPHCTOCTH, nycToT-

HOCTH; BOZOTIONTOMIEHAID. .

B 3aBHCHMOCTH OT KPYMHOCTH 3¢peH HieOenb MOAPA3AensioT HA YeThipe
dpaxmwm: 5(3)—10, 1020, 20—40 1 40—70 mm. lonmycKaeTcs NOCTaBKa
medbHR B BHIC CMecH ABYX cMekHbIX (pakimii. [lo cornameHH0 CTOPOH
MOKHO NOCTABARTH WeOCHD B BIAS CMeCH OOBIICTO COCTaBA, a Takxke medens
dpaxumin 3—10, 5—15, 15—20 u xpynuee 70 mm.

3epHOBOH COCTAB KakI08 (pakmms win cmecH (pakimit webua onpene-
JNCTCR € YHCTOM BEJAMMHH NMOJHBIX OCTATRKOB Ha KOHTPOJIbLHBIX CHTAX. Il]:ln
HAHMCHBIUCM THAMETPE CHT 418 (paxumii ¢ HaHMEHBIIMM pa3sMEpOM 3epeH
3(3) Mw oTa BeTHuMEA 10mKHA cocTaBuTh 95— 100%, ans dpaxwmii 10 MM
Gotee ona coctasaser 90—100%. [lpu pasmepe KOHTPONBHOTO CHTA,
COOTBETCTBYIOICIO N0 BEIWYHHE NOJOBHHE CYMMBI HaWMEHbIIEro W HaHOOJMb-
HHEIO AMAMETPOB HACTHIL, MOJHBIA OCTATOK OAHON (PAKIMM HA CHTE JOJDKCH
::)fr_atma'rb 30—80%, cmecn dpaxumii — 50— 70%. Ocratox Ha CHTAx HIEOHA

andonbIero  AHaMerp: : ; '
o D,,,:M— Onﬁ?:ﬁ He Jomken npesbuuath 10%, a meOHA
: B LCORE BRICHIRH KATErOPHH Ka9eCTBA MOHbI OCTATOK HA CHTE C pazmepoM
60?::?‘?:{.'- ?“B"ﬁm‘ Dysusr 118 dpaxuii ¢ nanmersimmm pasmepom 10 MM #

[ OTKCH OWTH B npenenax 95—100%, a ¢ HAMMEHBLINM PA3MEPOM

MM B mpenerax  96.5—100% G
CHTE ¢ pe e R o no M . ' : i
CHTe ui El.a?.MthM OTBEPCTHi, PaBHLM D acce; MONHBIH OCTATOK Ha

cOcHb 1Mo Gopae 3epen noxy

oep; PA3IENAOT HA Tpu - AAOCT
o1 L("l.llplxaﬂﬂﬂ IEPEH =D o tp rpymm B mw
Py vySosnnoro mangn'::rgqam" (lewannoi) u wmrnosatoit dopm. B
20 JCPRKAHHE TaKHX 3epeH He a0 T s

U |

o o

wans» 10KeH Obrrh 0—5% mo macce.

watk 15% no macce, B rpynne yayqiueHHoro eGHs 3Ta BEJHYMHA BO3pac-
raer 10 25%, B rpynne oObrHOro mo opme 3epen wiebHs A0MKHO OBITH {
we Gonee 35% aepen. I1o cornameHnio CTOPOH MOMYCKACTCH DBINYCK (ebHs ¢ 1
cofepxanieM 10 65% noAo0HBIX 3epeH. :
MpodHocTh WEeOHA XapaKTEPH3YETCs MAapKOi, COOTBETCTBYIOMWICH npeaeny
MPOYHOCTH HCXOAHON TOPHOI MOPOAbl HA CKATHE B HACKINCHHOM  BOAOH <
COCTOSHMH M ONPCACASCMOi N0 APOOHMOCTH WEOHS NPH CKATHH, PasIaBmi- |
pannn B wanuuape. Kpome rtoro, wiebedb, MpeaHa3HAYCHHBI 1S CTpPOH- I
TEALCTBA ABTOMOOHILHBIX JIOPOr, XapakTepH3yeTcs H3HOCOM B IMOJOMHOM |
Gapabane. |
Mapks Mo npovyHOCTH WebHS W3 OCANOYHBIX W METAMOPQHHYECKHX MOPOA Ds
YCTAHABIMBAIOT MO PE3Y/IBTATAM HCTILITAHMS €10 HA CKATHE B IMTHHADE KAK B
CYXOM, TAK H B BOJOHACKILICHHOM cocTosrmn. Pazmuuaior mapkn 200, 300,
400, 600, 800, 1000 u 1200. Jdas 5THX MapoK HOTEps B Macce NpH onpeaee-
HUR ApOOHMOCTH B CYXOM COCTOSHHUH KO. or 11% u menee (map-
ka 1200) a0 28— 35% (mapka 200). B BOAOHACHILEHHOM COCTOSHHH ITH
npenenst komebmores or 11% m menee (mapka 1200) mo 38—54% (map-
ka 200). A - ™
Jlns M3BEPKCHHBIX NMOPOZ BHIACASIOT Mapku 600, 800, 1000,
NpHYeM MOTEPH B Macce NPH APOOHMOCTH COCTABISIOT AU
nopoa or 12% (mapka 1400) xo 25--34% (mapka 600); an
nopo 3TH 3HAYESHHS COOTBETCTBEHHO coctamiasior 9 u 15
Mo u3nocy B nonounom OGapabane pasiH¥aloT MapKH
W-IV. Jlast 9THX MAapOK MOTEPH B Macce COOTBET
2535, 35—45 n 45-60%. s 1
lleGenn Mapok no apounoctu 1000 1 e He
cnabbix nopoa B Koauyecrse Soee 5% no ce, I
800—10% no macce 1 Mapox 200—.
OTHOCSATCS MOPOJBI ¢ MPEAEIOM ip
cocrosHmd Menee 20 MIT;




OGBIMHO rpapiii COAEPKHT NPHMECH mecka u
rBeHHBI TPABHH COCTOMT M3 3epen
XHOCTBIO, OJHAKO MPOYHOCTH Getona

15%). uem OeroHa Ha iebHe, npHuMech

ax W B 1eOHE).

a0 70 MM (K
rIHHHCTBIX  H
<Py JIOH 1C
oKkpyr/10# (opMb FORT
H;lpl paBHH HECKOJBKO HITAC {? K?]{qm:rm il
heHOT JAHe  VAVYIHACT ke N |
apobaeHoro uicﬂl:{gng‘ 18 CTPOHTE/IbHBIN paGoT per .-'l.miem“%)ﬂcﬂ rocT
; = 1 - : 0 = 0 II \
}\“I'l‘lmm 'pw'rb rpapus He no/pkHa ObITH MCHEC 2 r/em’. Bolaeasior
8268-82. [MnoTHOC .I.P'mm_ Iy acuce. 2 vjcac. s
> (hpaKuuy i | 0—20, : 0
Hu}mlun?&»?ﬂil\ ocTaTKOB HA KOHTPOJbHBIX CHTAX npH  paccese 'anBHs
auel . b, « ; : o .
3“.?“-:“‘1? S |0 MM coCTaBsfioT CBbILIE ll)"u.n;m 20 MM — cBbimte 40%: 10
Tl?dm“ sume 60%:; Gonee 40 MM— 10 70% MODKHBI COOTBETCTBOBATH
MM —C - ]

Haubonee Kauec

ACTHIL 5 ‘
IJJE.‘{‘IL'I‘(QB{ITOII noBep

JIAHHBIM: ; ) e
MuameTp OTBEPCTHIl KOHTPOTBHbIX cuT‘. o d 0.5d+D 25D
Hon =t x - . = n ac-

Moanwil oOCTaTOK HA CHTAX. _ n Il. a0 - 100 30—80 7 s

o
Monubie OCTATKA HA KOHTPOJLHBIX CHTAX MpH pacceBe rpaBus (pakumii

5(3)—20 MM TpHBEICHb HHAC.

Juanmerp m_urpu.?bm..ulx L:::IT-H“M“.; 2 5(3) 10 20 25

Elo.mhm ou.i'mk_ }.{. _1.. il ORS00

n

5—15 <10 <0.5

Mapkn rpasis no ;lpoﬂii\mcnl B INUTHHIPE AODKHBI COOTBETCTBOBATL
JaHHBIM:

Mapkz dRHA TO 1 l‘l"}l!\i WTH B IHITHHI-
AR, TP Jp 8 fAp 12 [dp 16 Jp 24
Motepn, % no Macce - . B, . <8 g—12 12—16 1l6—24

[MoTepyt rPABHS MO MCTHPAHHIO B MOJOYHOM Hapabane MPHBEACHBI HIKE.

Mapxa IpaBHf 1O HCTHPAHHIO B MONOYHOM
Dapabane = I i, 1 H-11 H-111 H-1v
Motepn, % no Mmacce g . =0 2030 30—40 4050

Conepkanne 3epeH ¢rabblX MOpOA MpH npenesie MPOYHOCTH HA CHKATHE
meniee 20 MIMa & rpasun mapok JIp 8, [p 12, [Jp 16 He 10/DKHO TPEBbIIATH
10% no wmacce, a B rpasun Jlp 24 —15% no macce.

_ Conepxanne NbUIEBWIHBIX H TJHHHCTHIX YACTHII JJI1 MAapoOK TpaBHA Jp 8,
Ap 12, lp 16 we noaxuo npessuuats 1% no macce, ans mapkn JIp 24—2%
no Macce o

101"]-‘[:;1)?\1( q'::'l:l‘?i?f: IWE10_'IH-\"“.1_ i b A L B TOM 4HCIE B
e ;m.‘ .1-'.?';.‘1:15T_ouun?ll_an. JPCHHPYIOIIHX H MOPO303aILHTHBIX
“E‘nPn_umm‘u;:c,xu .rc Ll.l:\\l{d“ 1—'?8 i szweg‘rna L MefncO!'O
paccese OTXOI0B 06'1:!} A00ABASIOT KPYMHBIA MECOK, MOTyHACMBbIH npH
I3rOTOBACHNS \1-1;Fp“-;::"“. LeGHs. B kavectse 3amonmurens ans OeroHa M
HECKOB. He pexoton m 0D AOPOXHEIX OZIEXA HCHONE3OBAHHE OfCHE MeTKHX

LK € PEROMeHOvercs.
apobiaenie neckn -..F,T 8§736—85. B cooTBercTRMH C JTHM CTaHAApTOM

Mecok mmicui:x;l\::lihi\ H_\:l.en, ioTHocTs Gonee 2000 KI/M'.

HOW KPYNHOCTH, Kpymmuiii crmr:t:,::lm NOAPA3ACASIOT HA rPyMNMbL MOBBILICH
7 ! : i, Menkmii W ovenb Mmenkmii. Jiis KamIOH

Tabamua 1.3 Tabamma 1.4.
MoJiyas KPYHHOCTH necka 3epuoBoii coctas  (paxumi
Moayn Mo At IME v
Mecox :p)rnﬁlnin::'u Ha gl:c gﬂb‘;f Pslmtl:pzmuoro "::1 ":: ::I‘::-'
% no sacce cHTE, MM POBILX CHTAX,
% no wacce
[osbinenHoil  kpynHocTH | >3 o 3.5|>65 no 75 ==
KpynHbtit >2,5—3.0 | >45—65 %35 [5}_32
Cpeannii 2—25 30—45 0,63 20—70
Meskuii 1,5—2 1030 0,315 35—90
OueHb  MeTKHil 1—1.5 <10 0.1 90— 100

rpymibl MecKa MOC/AE MPEABAPHTENLHOTO pAcceBd Hd CHTE C OTBEPCTHAMH
pasMepoM 5 MM JUIsi BbiIEJCHHS 3CpeH IpaBHs (m1edHs) MOAYJIL KPYITHOCTH
[ecKa M MOJHBI OCTATOK Ha cHTe ¢ ceTkod Ne 063 NoKHBI COOTBETCTBOBATH
JAHHBIM, TpHBe/eHHBIM B Tabim. 1.3.

3epHOBOIl COCTAB KPYNMHOH W MEIKOH (pakumii (PpaKIHOHHPOBAHHBIX
MecKOB BCEX BHIOB TOCJIE OTCEBA’ IpaBHs H COOTHOWICHHE KOJHYECTBA
MOCTABISEMBIX OAHOMY MOTPEOHTEMO NECKOB KPYNMHOH W MeIKOH (pakumn no
Macce JO0JKHBI OBITh B TPEAEiax, NpHBEACHHbIX B Taba. 1.4.

Coznepkanne 3epen pasmepom wmeHee 0,1 MM HE JONKHO MNpEBRIIATH
B UECKAX MPHPOAHBIX APOOJEHBIX W JPOOJCHHBIX H3 OTCEBOB 10%;
B OGOTallleHHBIX, ApOOIeHbIX OOOTaleHHBIX M APOGMEHHBIX OOOraimeH-
HBIX M3 OTCEBOB — 5%: B Menkoii (pakiuu (pakuHOHHPOBAHHBIX M Apob-
senpix  (pakumonnpoBanubix neckoB — 10%. Hammuue 3eped  pa3mepoM
Godee 5 MM JOMKHO COCTABAATH B TECKE NPHPOAHOM M ApobieHOM
10%; B ApobireHHOM mecke W3 OTceBoB— 15%: B mecke oBoramenHoM,
Apo6JicHOM 0BOTalIeHHOM W APOGJIEHHOM ODOTallCHHOM H3 OTCEBOB —5%;
B KPYNHOI (pakumH (paKIHOHMPOBAHHOTO M ApobiaeHOro (paKIHOHHPO-
pannoro mecka — 10%. Comepxanne 3epen pasmvepom Oomee 10 MM J1oa-
KHO ObiTh He Oosee 0.5% mno -macce. KonuyecTBo MNBbUICBHAHBIX, TJIH-
HHCTBIX M WIMCTBIX H4CTHII B NPHPOIHOM MeECKe AOMKHO ObiTh Menee 3%,
B 0DOraleHHOM — MeHee 2% (KpymHbii M cpeanmil) m memee 3% (men-
KHii).

MecwyaHo-rpaBHilHBIE CMECH MOIYT ObITh Kak TMPHPOAHBLIMH, TaK
W oboramenapvi. OHH NPHMEHSIOTCS JUIS  YCTPOHCTBA JOPOXHBIX MO-
KPbITHii, BEPXHETO C/OS OCHOBAHMA MO NOKPBITHA H JUIS JAPCHHPYIOUIHX
CII0eB.

B npupoaHOil NecYaHO-TPaBMIiHON CMeCH COAepKAHHE 3€peH TrpaBHA
pasMepom Gosee S MM gomkHO ObiTh He Mmemee 10% u me Gonee 95%
(no macce). TpeGopammsmu [OCT 23735—79 ycraHoBieHo, H4TO obora-
HIEHHYIO TIECYaHO-TPABHIHYIO CMeCh B 3aBHCHMOCTH OT CONEPKAHHA 3EpeH
rpaBus MOAPA3feNsioT Ha NATh TPymn (15—25; 25—35; 35—50; 50—65;
65—75%). :

3epHOBOI COCTAB MECYAHO-TPABHHHON CMECH JIO/DKEH COOTBETCTBOBATH
3HAYEHHAM, NPHBEACHHBIM HIKE.

Pa3Mep KOHTPOJBHBIX CHT, MM . . . . & « = « - = - DE 2D, .
MosHblii OCTATOK Ha cwtax, % mo macce . . . . . . . 0—15 0 -
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\ero B cocran oborateHHoi  necyano-

< XOAALL
ap Tpasus, BXOA b 3HAYCHHAM, TPHBCACHHBIM HIXC.

oBoi COCT
i JOJIKEH COOTBE reTBoOBaT

rpapuitioi CMecH,

0.5(D yu + Dican) D 125D, 5

i OHTPOBHEIX CHT, MM = = -
Paamcp KOHTPO S " i 0

[Moaulit OCTATOK HA CHTAX,
Macce - L
WHACTBIX HaCTHIL B npHPOAHOH l'leC'lE:;iK{)-rpa-
SIS watb 5%, B TOM quc/IC TIHHBI B KOMKax He
22?1221 ,,,fﬁ";‘i‘,'ﬁﬂﬁaﬁfclf,ﬂg :gnmo-rpaanﬁuon cMecH ITH JHAHCHUA CHUAKAIOTCH
X % MO Macce.
Cooprerao 10 3 8 157 5, 5, o e, i . ncox 2
c]'pmncj'u..}lblx pabor B 1983 . cO3AAHbl TEXHHICCKHC ycnon;s Ha HEpYy/AHbIC
MatepHaisl  JUIA gebenodipix M [ pABHHHBIX ocaosaun. " .noxpu'mﬁ
ABTOMODHIBHBIX JOPOT — rOCT 25607 —83. Jlannbiid c‘raélndp"r PACTIPOCT Pid-
HseTcs Ha WCOHb W3 TPHPOJHOIO Kais M nonyTHO A0OBIBACMBIX “°P‘i’iﬂ H
OTXOJIOB TOPHOAODBBAIOIIAX ppeanpuATHil, ebeHb 3 rpaBus, TpaBui, a
TaKKe Ha TOTOBBIE IECHAHO-T paBHItHBIC, flecuano-1eOEHOMHBIE U MIECHAHBIC CMECH
{3 TOPHBIX NOPOJL, NIPE/IHA3HAUCHHEIC JUTA yCTPOHCTBA MOKPBITHIL NEPEXOAHOTO
tuna (ua aoporax IV, V ka1 ¢rOpHil), @ MPH CTPOHTEILCTBE JAOPOKHBIX OJEK]L B
HECKOBKO OEpeieil — TaKAe Ha 10porax 111, 11 u IVa kaTeropuid (npy nepBoi
OuEpe/H CTPOHTENLCTBA) H ocHopanuil aBToMOOHLHEIX Aopor 1—V Kateropui
mo crocody 3aKIHHKH MM [UTOTHBIX cmeceii Ge3 MpHMCHCHMA BAKYIIHX
MATEPHAIOB.

K 3epHOBOMY COCT4BY IICOHA /LIS CTPOMTEILCTBA OCHOBaHMI ¥ MOKPLITHHA
ABTOMODH/IBHBIX A0POr NPEALABASIOTCA B COOTBETCTBHM C rOCT 25607 —83
ceyionme Tpebopanns.

I. B webne ppaxmit 5—10, 10—20, 10—40 u 20,40 u cMecH (paxumit
520, 540 1 20— 70 MM JIOTyCKACTCH COjICPAKAHHE 3epeH PA3MEPOM CBBILIC
waKCHMATLHOTO D 1 Metiee MuHManbHoro d pasmepa dpakuuii 10 20% no
Eiaccc uﬁﬁona. Coznepxanue B webne 3eped pazmepom menee 0.5 He 10IKHO OBITh

0Jiee Yo.

2. lleBenn, mocrapageMblit B BHAe cMecH (pakimii ¢ pasMepoM 3epeH
1040, 2070 1 70— 120 MM, J01KEH HMETh 3HAYCHHA NOJIHBIX OCTATKOB HA
::’“TP“%“H! curax 0,5(D +d) coorsercrenno 30—80, 30— 70 n 40—80% no

acce,

3. B webne H rpaBuu HE JIONAHO COACPAATLCA 3¢ AMEpOM: CBBILLIE
125D —po dpakumsx 70—120, 20—70 1I: 40—70 hf::.‘ E:m::' I,SD-B_'d
s 24010050} —40 s e 20— i 102

Taﬁlp}cg(.mauua K 3CDHOBOMY COCTABY TOTOBBLIX CMECEH TIpPMBEIACHEI B

CojlepAaHne NBUICBHIHBIX H T

4. llicOenn » puge cveceld ppakumi ¢ pasmepom Wﬂ'ﬁ(lo}—“mwﬁ‘

al:;;f: rl:;?nanas"fwa H HCHONLIOBATLCA TOLKO B Ka4ecTse COCTABIAIOIICH

ac WX ouecer. Tlpy 910M IHauenus NMOAMBIX OCTATKOB Ha CHTAX

[I)_.nmcpom 0.5D(D+-d cee.
PABHA MOKET MCTIONLY

il Bkt

. THCA TAKAC TONBLKO B BUIC COCTABIAIOMICH 4acTH

nu_{lu I p p i )
pi

]' JOTAHB HAXOMTLCA B npejenax 40— T0% mma

5. Comepkaime sepen crabrix nopoj B wiebHe W3 NPUPOAHOTO KamuA |
sapki 1000 # puime se gomkno Guirh Gosee 10% no macce, B webne u3 g
npupoanoro kamus Mapkn 800 u rpasun mapki [p 12— 10 15% no macce, B i
wieHe W3 PUPOAHOTO Kamus Mapok 600 u 400, B wiebue U3 rpaBus U rpasun ¥
mapkit [p 16— 10 20% no macce. B webue u3 npupoAHOro Kamis Mapok 300
i 200, B wieGne w3 rpasus u rpasuun Mapku [lp 24 coaepxanve crabrix nopoa
e HOPMHPYETCH. )

6. 1lecOeHD, IPaBHii ¥ TOTOBLIC CMECH HE JOKHEL COACPAATE MOCTOPOHHMX
JACOPAIOIIMX  [IPUMECCH. : my

7. Ilebens M3 MOMYTHO A0GBIBACMBIX NOPOA M OTX0J0B TOPHO-0GOraTH
TeABHBIX NPCANPHATHA JONKCH MMCTL CTPYKTYPY, YCTOMYHBYIO MpOTHB
pacnaja, pH Mapkax ieGns 1000, 600800 w mence 600 notepu npos-
HOCTH TPH pACTa/ic He JOAHBI NpEBbIuaTh cooTsercTaenno 3, 5 u 7% ‘ﬁli L
macce. P e,

TpeGopanus K KauecTBy uieOHa M Ipabus,
cax  acanbToGETONNEBIX, JOPOKHBIX,  AIPOAPOM
['OCT 9128 84. B crangapre ykasado, 410 juist
HOTKEH TIPUMEHATLCS 1Hie6eih W3 eCTECTBEHHOIO KaMis,
JeHMeM TOPHBIX MOPOJ, A Takke webens H3 rpasus
YeCKHX NUIAKOB W IpaBuil, OTBEYAIOLME
rOCT 826782, 1026082, 334483, &:

He fonyckaeTcs NpUMeHATh ans acas
FIMHACTBIX (MEPTETHCTBIX) HIBCCTHAKOB, 11
CHaHUEB.

K kameHHpM

e




1.6
"I']m sus W rpasus
._.—-—'-'_'_'_._._._._._.-_.__
sl = = S
_._._-—-—'_'_'_'_._—_._.__ l
flosassrems Fopsuuc # TELANE THIIOB XO0HKE  THIOB
A B B by
e —

___;_________:——-——__,_._._——~—'—"_,_._—-—-_.—-——

xa ieOHA W3 HIBCP-
m’m 1 MeTamopaiec-
Kix ropHmx nopoa no
NpOMHOCTH MPH pa3asii-
panHH B IIWHAPE, HE
HITKE

To we. ana meons w3f 1200 1000 | 800 800
0CaZl0¥HBX  FOPHBIX 110
poa, He HKE

Mapka wefns w3 wmerat-|  — 1200 1000 1000
AYPrUMECKOr0 MIaKa, He
HITAE

Mapka mebng w3 rpasus. |  — Op. 8 | Ap.12 | Op. 8

HC BblE

Mapka Tpasks. He Bhe| — = — —

Mapka 1o M3HOCY, He
HHAE:

a) webus w3 wscpkennsx | W-1 H-1 H-11 W-11
W MeTamopdudeckux rop-
HBIX 10PO1 ,
6) meGrs w3 ocanouneix| M-I H-11 n-11 U1
KapboHaTHRIX M Hekapdo-

HATHHIX TOPHEIX NOpoa

8) WebHA W3 rpasus wim| — U1 n-11 -1
rpasus

Mapra 1o moposoctoii-
KOCTH 18 BCex  Bi10B
WICOHR W rpaBug, He HWKe:
4) B CYpoBBIX M ymepen- Mpa. 50 |Mps. S0

HBIX KIHMATHHECKHX
BHAX Yeho!

Mps. 50| Mp3. 50 |Mps.

6) 8 Markax
o ycrommy e | Mp. 25| Mps. 25| Mps. 25| Mps. 25

2%




Ap. 24 | dp. 16

[

Np. 24

} CONDNOPICTE
0.5

APOGICHNE TONRED WY WORCMESIITNY [OPIML ROPOL.

Np. 16

"

0.5

Hopam aaw ovecefl  Mapos

Copewie. THUINE 0 AVOARNE  THIWS | nopecie i u-\mpnm " OTRILAE TRUON

Op. 16 | Ap. 12

p. 16

AOPICTIT B Bl
CORMIPIR T

L TR W
100
0.5

WLRLTITE TR
A

80

e

nexoanoil  ropuoil

Nosasare m
exarmn, MIla, ne menec

Hmnuuhuﬂ_rmlnllmmnmmuumm

Mapnmwmorpammapoﬁn-np.lz ap. 12

MOCTH, HC HIKT

Mmuamnrmm 0.5
%, me Goaee

[peae NPOMHOCTH
nopoaAs npR

%
Tubamia 1.8 _ : ; 0 '}
Tpehonanus & MATCPHATAM, IPUMENSCMIM B KAMCCTHE  MUBCPAILIOT O TIOPOIIKS 3
.n s . Hopsuiio” sumom: Matepwision .
1. Jepnonoi coctan, Y 10 macee, |
. meanie 1,25 MM w100 100« Y
» o 0,315 mMm 4 90 g
w0071 mm ' 70 35
2. Nopucroctn, % no obwemy, ne 40 45
Bosnee ' A

3. Hatyxame obpioion ws. cuecn| 2.5
mom, % mno ofmemy, ne Gonee

4. Koxppmment woroctowoer ob- (07
pason Wi CMecH noponika ¢ Gury- :
MOM, HE Melee ¥,

s Mokasareny Gurymoewkocrw, 1,| 100
HE ﬂn.'lﬂ - () . oy .
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nonp pOACTBE CMOCT A LIORCHB L [()l I 87 36 8 II KadTe/ cpoleTn

pe XK : J no W oIpanus

kOB I OTCEROB NPOAYKTOR ApoGaeHs TOPHLIX -I Pun pa
e ‘n- MUPKH na emeceil JIOIKHE COOTRCTCTROBATE
B apicHmocT or ! )

mna uoBi
yKalaHIMM B Tabamme 1.7.
T [lecuano-Tpanuitias  CMech.
JOKHA OTBEMATH TpebOBAHIAM
MitiepaibHblil NOPOLIOK 'lellIBi‘:[;;\
orpedath  TPeOOBIHIAM [OCT 1633

HONMOABLIYCMiH A ﬂpllll’ltnﬂ.‘lt‘ilﬂﬂ cMeceil,

rOCT 2373519
paninil 1 HEAK THEHPOBANHLIR J10/KeH
78, Jlonyckaeics MCNOALIOBATE B

KAUCCTRE  MUHCPIIBHBIX NOPOLIKOB u'nm-_rl:.-lcum.ilc:i M-Inaf'll;llyp;;t:ecl:::"?:::;
KN B TOPAMMX M TCIUBIX CMCCHX  MIPOK n : L Bt
acaasroberona,  Mapok I w I ans lwrmumiI B o
achaasroberona W B XOMOAHBIX CMECAX  Mapkm L AW ‘y“m -
HCIOBIOBATE TOPOIKOBIC OTXO/Ib NPOMBILICHHOCTH — B TOP e
emecsx mapin 111 s naoTHoTo ;lc:ba.rlh'l't)()crolm W MAPOK
NOPHCTOIO 1 BLICOKONOPHETOTO accb;mmuﬁnqlm. ’

[TokasaTean CBONCTB OCHOBHRLIX META/UIYPIHYCCKHX  HUTAKOB | MOPOLIKO-

BLIX  OTXOA0B IIPDMI:III.UICHIILK?T“ JOJKHB COOTBCTCTROBATE YKASUHHBIM B

Taba, 1.8

15, HCMOJABOBAHME OTXOA0B NMPOMBIILTEHHOCTH
P CTPOMTEALCTBE ABTOMOBIIBHBIX Joror

HlpOROE HCHOABIORAHNE BTOPHYHBIX Pecypeon (NPOMBILICHHBIX OTX0A0B)
B JOPOAHOM CTPOHTCILCTBE NBANCTCH OHHM M3 BOKHCHILMX  HANPABICHIH
HAYMHO-TEXHIYECKOTO  Hporpecca B HTOI OTPACAH HAPOJHOIO XO3SHCTRA.

B upactosiee BpeMst U COOPYRCHHA ICMINHOTIO NOAOTHA HCNOABIYIOT
BCKPHILIALIE TOPOALL, TOPHLIE NOPOJLL, OTXO/AB! YIACODOTAMICHNS, METAAIYp-
[HYCCKHE IITAKH, 30161 B 30J00MaK0BBIe cMec. [List yeTpoiicTBa A0pPORHLIX
OCHOBAHMI HCNOABAVIOT OTXO/bl [THHOICMHOIO HPOHIBOACTBA — BeMTORBIC
HUMBL, @ TAKKE OTXOAL NPOMIBOACTBA MUHEPAALHBIX  yiaoGpermit — doc-
dorune. B Geronax u acdaantoberonubix emecax ek THRIO NPUMEHSION
OTCCRL APOOICHIS, MOAYHACMBIC TIPH POHIBOACTBE tIeOHA,

151 OTXO/bl TOPHOAOBLIBAIOIMX TIPEANPUATHRA

K 91uM 01X044M OTHOCHT NOPOJLE BCKPLILK, KOTOPYIO YAAISIOT NpPH
BCKPBITHH MCCTOPORKACHHI PALTHYHBIX  TOJICIHBIX HCKONACMBIX, W (ONYTHO
AOOLIBACMBIC NOPO/LI, HIBICKACMBIC W3 KAPLEPOB M ILAXT, TAC ORI SBASIOTCH
BMCLIZIOUWMA BT TIEPECTANBAIOTCR ¢ noaeaHoil Tomuel, Cocran BEKPLILIEIX
i NONYTHO A00WBACMBIX OPO HEOOLMAIHO PasHOOOPAsEH: WIBCPKEHHBIC
MOPOLE - TPANNTEL JIMOPHTEL, TA00PO, NEPHAOTHTLI, JHNAPHTHI, HOPHUPHTLE
GaBUIBTLL  IMPOKIACTHYCCKHE  TIOPOILI — PASTHYIBIE BYJIKUHHMCCKHE ‘r-yq:u:
OCIIOYHBIC TOPOJILL -~ F/IMHLL, TICCKH, TAJCHHUKH, CAAHIIL, MECHaHNKN xoamo:
MEPaThl, IWBCCTHAKRH, I00MUTBI, ONOKH, AHATOMMHTRI, IHIC; Memuop.:bum
MOPOIBE— THEHCL!,  MPAMOPBI,  KPHCTAJUIHYCCKNG  CIIAHIBLI M ACCHTKN
ISBARNI TOPHBIX OPOA. ik~

B psue  paitonon CIpanLL

ropHoaoORIBIONINE oTpaciaeil npom
b p PoMbiieHnocT. Tak, wa Ypane ux ckonm-

¢

HAKOIICHBl  TPOMAJIHBIE 0DBLEMBI  OTXOMOB

Jock GOABIWE 4 MIAPA. T M OHM JAHHMUIOT THICHYH TEKTAPOR CeabCKOX0IRHCT-
pEHIBIX EMETh; Hi BAKEHOBCKOM MecToporaeHin achecta — 750 s, m*; »
KpunopokckoM Gacceilie exeroanbifi BLIXOA CKAALIBLIX W TONYTHO WIRACKAC:
MBIX OPOJ WA PASTHUNBIX MECTOPORICHHAX coctapaser SO mmm. m” (noo-
pHHA HX TPHTOANA AR noaysenns wiebns). Ha xeaeciopyanuix mectopoxie-
sty Kypekoit Marsmnrsoit anomiimn (KMA) o6uem Bekpitinbix nopo #a
fepenek THBY MOKET CocTannth 100 san. M* B 104 OTCI04a ACHO, HACKOAWKO
padkia XOTH Obl MACTHYHAR YTHANIAUMA HTHX OTXOJ0B,

M1 obutero ofbeMa MPOMIBOACTBA HEPYAHLIX CTPOHTCALHBIX MATEPHAIOB
(necka, wieOns, rpasus), npessicusmero s 1986 r. 1 Mapa. MY, o8 npoiyk-
Wi w3 oTxoo8 He npessiact 15--20%, xors o06beM BCKPBIHBX NOPOA,
NPUIOANBIX JUIN TPOMIBOACTBA WIeOHA M flecKd, NOIBOARCT MOAYHHTL W3
orxoaon Gonee NONOBHHB HPOHIBOAMMBIX HCPYAHBIX MATCPHANOB.

~ Petenne npobaeMBl IPHMCHEHHS BCKPLILIHLIX NOPOA H nonytiHo aoGusa-
CMBIX TOPOA BO MHOIMHX PalloHax CTPAHLI MOXCT &
HEPYANBIX  MATCPHAIOB, NOTOMY 4TO psa  obaac _
MECTOPORICHHIT  BHICOKONPOMHBIX #H  MOPOJOCTORKHX MOPOA, M3 KOTOPWIX
MOKHO MOAYMHTE KPYIHBLIC 3ANONHMTE N GETOHA M NCCKH HYKHON rpanyio-

orpedatome  TpeOOBAMMAM  NPOMBIIICHHOCTH. /L
HepyAubix Matepuasiax 8 Lientpaasiom paitone PC
Llentpansio-Yeprosemuoro paitona, 8 Boctounc
COCTARISET CCATKH MHUTHOHOB KyOOMETpoB.
NPOrpamMmel  TPeByer PACIIMPEHHA  AOPOKHOIO CTPO
pailoHax, T.¢. BLIIOBET POCT NOTPEONCHHS HEPYAHBIX ¢
prason. JLas  AMKBIUIALHE  TAKOTO K d '
WMPE  HCTIOB3OBATL  OTXOABL  TOPH
HOCTH. . 5 o — i
B CCCP makomies OnuT NPUMEHCHNUS
wa JICHHHIpag "k :

MOHIHOCTE

M -
T




BHHITHMCTPOMCHPEM  CXeMY  MHOTOCTAMALILHON  MepepaboTki, oo
Pe3KO CHHIHTH KOYCCTBO TAKHX 3EPEH H YCTEUIHO ?lcnomggaa'n. WeGers g
VCTpOHCTBY OCHOBAHKI W NOACTHTAIOIIETO cinos dBTO.M WIBHBIX nopor,

Hepyanble MaTepHaibi, BHIPAOATHIBACMBIC W3 BCKPBIUHBIX, monyryo
A06BIBACMBIX NOPOA  HIH  OTXOIOB 00OraweHns  rOpHO-000TaTHTE b
npeANPHATHI, 10TKHbI OTBeYATH TPCOOBAHHAM COOTBETCTBYIOLUHX CTaHAApTOR
Ha medeHb, MECOK. IPaBHA M T. 1.

Kpome Toro, Ha uebeHb 18 CTPOMTCIBHBIX pador u3 nonyTHo
A00BIBAEMBIX MOPOA H OTXOA0B TOPHO-000TaTHTEIbHLIX NPEIPHATHI paspa-
Botann Texnudeckne yeaosus [OCT 2325478, B KOTOPOM perlaMeHTHPOBa-
HBl JOMOJHHTEIbHME TPeDOBaHMS MO CPCAHCH I[UIOTHOCTH M COACPRaHMmIo
NOPOX M MHHEPAJIOB, OTHOCHMBIX K BPEIHBIM MPHMECHM, obecreuHBalomiinm
BOIMOXKHOCTH NpHMeHEHHS wWeOHR B CTpoMTEAbCTBE. B HacTHOCTH. ykazawo,
4TO edeHb, HMEIOLIHIA CPEIHION MI0THOCTL cBbile 2.8 r/om® wiaH coxepxa-
HiE NOpOALl M MHHEpPaibl, OTHOCHMBIE K BPEIHLIM TMPHMECSM, I0IKeH
NOCTABIATHCY NO OTPACIeBBIM CTAHAAPTAM MM TEXHHYECKHM YCAOBHSAM,
COrlacOoBaHHBLIM B VYCTAHOBICHHOM UOPH.']KC.

K BpeanbiM NpHMecsiM OTHOCHT MHPHT. MHPPOTHH H ApPYTrHE CYabguasl
FHNC, AHTHIPHT H ApYrHe CyIb(aThl, MATHETHT, FEMATHT, JIHMOHHT H ApYIHe
OKHCTBI H THIPOOKHCTBI Keleda; Ofnaj, XajileAoH, KpeMeHb H ApyrHe
aMopduble Pa3HOBHIHOCTH KPEMHE3eMa; FAIHT, CHABBHH H APYrHe rajoHaHble
COeIHHEHHA. ODCHIAMAH W IPYTHE BY/IKAHHYECKHE CTEK]d: CI0AY H IHAPOCTIO-
Ay: UCONMTBI; XJIOPHTHL cepy: achect; anaTut; Hedennn:; (ochopHT; Yrob;
TOpHYHE CIAHIIBI.

Mapka 1o npousocT mebHs 3 NONYTHO J0OBLIBAEMBIX MOPOA H OTXOA0B
FOPHO-ODOTATHTE/IBHLIN NPSINPHATHI CAOKHO-NETPOrpaHUEcKOro COCTaBa
(COCTOAUIMX M3 CMECH OCAN04HBIX, METAMOPHHYCCKHX H M3BEPAKEHHBIX MOPO)
VCTAHABIHBAETCA CAATHEM B IHIHHIpE:

TPH CONEPAAHHH B IeOHE 3ePeH OCAJOYHBIX H METAMOP(HYECKHX MOPOA B
konmdecTBe Gonee 80% mno macce—mo Taba. 3 TOCT 8267—82:

TIpH COACPAAHHM 3EPEH M3BEPAKCHHBIX MOPOA B KonuyecTse Hoiee 80% mo
Macce —no T1ada 4 TOCT 8267—82.

BakHbIM  pe3epBOM  ChIpbS. NPHTOAHOTO NS TOKPHLITHS AOPOXKHBIX
CTPOMTEIBHBIX MATEPHATOB. ABIAIOTCH BCKPBLILLIHBIE H MOMYTHO A00bIBaeMble
(IIaxTHbIE) MOPOABI NMPeANPHATHIL VIObHOH NPOMBIIIEHHOCTH.

Onpesencuubiii onuIT npHMeHeHus VIJICOTXOM0B B JOPOKHOM CTPOH-
TeabCeTBE Hakomnen B VCCP.

B crapeix Teppukonmkax nopomsi, pasamuaronmecs cremenbio oGkura
T'PAHYIOMCTPHEH, PACNONATAIOTCH OTACIBLHBIMHE 30HAMHM. lNocaopHUHU Mun-
ae1010pcTpos VCCP yTBepkicHsl NpaBuia celeKTHBHOM pa3paboTku Tep-
PHKOHHKOB C Y4€TOM KaK TEXHHKH OC3ONMACHOCTH, TAK M MAKCHMAIBHOIO
yepeanerns. PaspaGotky oTsano pexomenayercs NPOH3BOAMTE TOCOHHO,

HAYHHAS CBEpXY.
C yierom CH449—72, CHufll I-1.5—72, BCH 185—75, BP 218
«Texuonormiecknx TpeGOBaHMil HA IWAXTHYIO OTBATBHYIO

VCCP 052—179,
IOPOIY N4 3eMISHOIO MONOTHA M yKa3aHuil Ul CTPOMTENLCTBAY H ApYTHX

HOPMATHBHEIX JOKYMEHTOB pa3paGoTaHbl KOHCTPYKIHH IEMIAHOTO MOJAOT-

S ——

GotaHkl TdKKe TPeDOBUHMA K I[MAXTHBIM OTBAJBHEIM MOPOAAM,
ncn;,;:f:mum ApH  CTPOMTEALCTBE 3EMISHOIO MOJOTHA ABTOMODHIBHBIX
sopor. HeJonyCTHMO MPHMCHCHHE IAXTHHX OTBAILHEIX NOPOA Pa3THIHBIX
piA0B M KJI4CCOB B OHOM KOHCTPYKUMH; OTPAHHIMBACTCA HCMOINL3OBAHHE
14600D0KKEHHBIX H HEODOAKCHHBIX [HAXTHBIX OTBANBHBIX MOPOA, COACP-
waumx menee 30%  MEIKOIEPHHCTBIX coc-l;annmoum; HE pe:o?mnyem
fpUMEHENHE MOPOL.  COAEPAQIIAX Gonee 5% nmpura, ceemue 3% Jerko-
PACTBOPHMBIX coeanHennit u Goaee 15% yras. :

[py MCNOAL30BAHAH CAA00000AKEHHBIX HIH CBEKHX TOPOL LA 33
(W307A1UMH) TOJOTHA OT BO3ICIHCTBUA NPHPOHKIX (aKTOPOB HEOBXOHMO
IPUMEHATDL CYITHHKH HIH MIHEPAILHYIO CMECh ¢ 100aBKO# upraummxm
BSAYIICTO 1O BCEH MOBEPXHOCTH HACHIIH. W =

KoHCTpYKIHH I0pOI H3 TOPETILIX MOpoa ana.nornuu KOHCTPYKUHAM mcm
W3 KpYNHOOGJIOMOUHBIX [PYHTOB € BOJOCTOMKOI CTPYKTYPOif. nepxm
JOPOKHBIX 0K BBIMOIHAIOT U3 TOPEABIX NOPOA ONTHMAILHOIO TPaHyIo-
merputeckoro coctasa. [lpu ycrpoiicTse aopor BBICOKOH K4TCTOPHH BCP
CA0it YKPEIUISIOT MyTEM BBCICHHA OPraHMACCKHX BKYLUHX (KaMEHHO!

CMOJIBL, OMTYMa, NEITs) HAR [PAHyIHPOB:

e




EPHON METALTYPTHH

L HIKHX OEIAKOB SCPHOI MCTALTYPINK COCTaRMA

B 1984 r. sux0d “:::"53_2 MIH. T JOMCHHBX, 233 MAH. T CTasenna-

@ 42 M T GepPOCTLIABHMIY.
uu ‘J:mm MIAK0B  DOAYIART [PaNy TMPOBAHHLIC ULTAKH, MeMyy,
.mﬁn;m mun..wmllmmm-w
Lﬁwmmmmnmwwm:“
B eunpeil CTCRCHH nepepabaTuBaOT B webens AOPOXHOIO
Boero 118 MPOIBBOICTEA CTPOMTCABHLY MATCPHAIOS B 1984 r. 6o
pcpomssosano S0 MH ¢ WIAKOB TEKYWCTO BMXOZA W 5 MAH. T OTBAMLHIX
mmuﬁmomnmr:mmmsmnmnm

% \(1E. T JTOT0 HEHHOTO BTOPWYHOID CHpBS.
M5 20MeSHMX  CTAICTIBITHHN ULTAKOB uebenb NOAYHAIOT Apodae-

152 HUTAKM 4

ApeBAIEATIACTCS 118 VCTPOACTEA MOROIHTHBIX OCHOBAHHI M NOKPHTHA THRA
prasoberos. K29ecTsa M1axosoro mehEs perIaMCHTHPYIOTCR TpeboBaHMIMH
FOCT 33483

Mo spyasoCcTH mebeHs NOIPA3AAMOT Ha Gpaxivm 3—10; 5- 10; 10—20;
20—40; 40—70; 70— 120 s

MpossocTs, ONpeaciseMas NOTepell Macckl Npa CxaTHM B [IHHAPE B
BOIOHACMIRHEOM COCTORHME. JOTAHA COCTABINTH 178 Mapok 1200—z0 15%;
1000— 15— 25%; R00—25—35%; 600—35—45%; 300—45—55%. Coaep-
ZxaEEe C@0NY XPEE ATM ITHY AC MApOE He JOJMAHO TpCBHINATH
cootsercreeEno 3 5. 10; 20 w 30% no smacce. Colepxanne NbUICBHIHBIX H
wmmavm@ulﬂlmnw
Sl ML

Herepacuocts mefas. onpeseasemas novepell Macchl, MOKET B 3aBHCH-
uocTE o7 saps (M-l M-Il M-I = M-IV) xoncBarecs »  mpesedax
COOTBSTCTBCHHO 25, 3535, 35—45 u 45—60%.

glm JoTAcH OMTh MOPOIOCTORKMM M YCTOANHBMIM K pacnay.
2 JCPOEHOM CTPOHTEIBCTES YCNEWHO WCNOABIYIOT BHIYCK M3 LIAKOB HE
OIBKO WEDES ® NCCKA. HO M TOTOBBIX WCHCHOTHO-NICCYaHLIX CMECEill BOCHMHE
m}rofmmmm°ammmmm-
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n EMM  TPEVIETHHX HCHBITAHHH  MOAY/Ib  YIIPYTOCTH HOPOXKHoj;
A NOCTPOCHHON B IKCICPHMCHTAIBHOM  TIOPAAKE,  coctapyy
ROBL . J

] \1”,'.

B noICTRIANIIEM C10¢ A0pOTH WpPKTHBHO TAKKE NPHMEHEHHE ety e

ey [TAKOB, 0DJIAJAIOIETO HEIHAUMTCABHBIM  BOAONOIIOWEH N |

.10, BHICOKOH MOPO3OCTOHKOCTBIO.
oveHEME OTBATBHBIE HUTAKH MCTRULTYIHUCCKOIO 3aBoga  um. Ceposy
wiosasw mp crpontenascTse Joporn  Csepanosek — Cepos. Baon
OTCYTCTBOBATH T[PYHTHL, MPHIOAHBIC s YCTPOHCTBA  3eMasiorg
J070THA, NOITOMY BHAYANE ULIAKH B ONBITHOM MOPSJIKE HACBINAMM Hemoc-
PeICTBOHHO Ha OOJOTHCTBUE TPYHT ciaoem  Tomumuoi 30-—100 em. [og
BHEM TPVHTOBBIX BOA H ;1|.\|ocdlcpllial\ OCUIAKOB  DACTUTAHHPOBAHHBIC
o1 ciHBle ULTAKH 33 BYXTOAMYHBIL MCPHOA  OKCHJAYATAUMM  J0pory
OPEBpATIICE B MOHOTHTHYIO Maccy THma Tomero Gerona. Yepes verwipe
rO4 A0POTY PEKOHCTPYHPOBATH ¢ MOMOUILIO HEDOMBIIOIO YCHICHHS A0pPOX-
HOMl 0JeAIbl coem webHs Toaumnoi 10—15 em u yerpoiicrsa acdanbro-
OETOHHOTO MOKPLITHSA romunnoil 6 eM. [lpu stom Ol onpenenen MOJ1Y.Tb
YAPYTOCTH JOPOKHOI 04eA b, KoTopblit coctasua 103,7 MIa npu ochoBanun
H3 ecTecTBeHHOr O Kamug # 297576 MITa — npH oCHOBAHMHM M3 MOHOMHTHOIO
AOMEHHOTO IL14KA. ITO NO3BOJUAO IHPOKO NPHMEHSNTH JAOMEHHBIC MITAKH
METAATyprIcckoro 3uBoda wM. Ceposa B cTpouTeasctse aopor 11 kateropuu

LR YEPCILICHHA 3EMIISHOIO NMOJOTHA M VCT pDﬁCl'Bil MOPO3O3ALLHTHOIO €109
OCHOBAHHA.

UleGettb 13 KOHBEPTEPHLIX WIAKOB T
b PHLIX ULTAKOB TAKAKE MOKHO YCHENIHO HC ¢
118 NOACTHIAIOMWETO CI08. % M
B uerom ; KHETO ¢
HM_'HRIL.‘U\:‘,L‘H HIIIAHE.IU Clos IOporu PEKOMCHIYETCH MPUMCHATL CMECH:
il ;l:c:—:uliit,l} .u_m CTUICITABHABLHBIX LITAKOB ¢ IPAHYIHPOBAHHBIMU
ey .! I”“r.m m',umcmmzx H CTAICIIABHIBHBLIX UTAKOB M 1JAKOBOIO
- mﬂ_‘““p. 1Y HPOBARHBIME takamu. Tpu 9Tom K (hpakiHOHHOMY cocTa-
Iik'l'lunumm .l;la loACTHAAOWerO oy NPEABLABAAIOTCH MEHEE JKECTKHE
+ Y€M K COCTABY 1e6 e
PLITHA, Y WCOHS Ans Apyiux ciaoes JIOPOKHOTO TOK-
C FANCIUTA BB HbBIE 1117
HBIX W weaoumpix
Hedip

no-mdk-“ ABTIIOTCA KOPPO3HOHHO-CTOMKUMU B HEHTPATh-
ilKllllﬂliliPH)Bil;i;l.blluiLL'P:l-:.:"mm“ CICHEHLE) MHHEPATH3ALHM.
CTBa YIOPHBIX npHIM ACNNABHABLHEBI} LICOEHL NPUIOAeH A yc'rpoﬁ_

MA0THH 1amo

NoJBenwe A H ] -

OIBEPRKEHHLIX BOJHOBBIM  BO3/1011C e YpemicHIE SHARQEER
Has OCHOBAHKA ARBAM.

" A0por moxk
CTanenaapy MOKHO HCMOAL30B:

TABUABHBIX 11714k Jb30BATEL 1nebenns | M H
ViioTe " lakos.  Baa 3 JOMECHHBIX

. IOI ’ o " - o

OCHOBq} 'e% B mpouecce ykargy idzg PASBUTOH MOBEPXHOCTH OH Jierte
: ) b Jhd s cMe [€TC

LebHs ::zt-f]u-_‘l)unm B CMech, cog |-oﬂu1u11 UPYETCsi 1 obpasyer MOHOJIHTHOC

Yenemuo |,L-|‘|m,|\ WIBECTHAKOBBIX 110 “c.u e PHOFO KorARDmana e S

TEUO DM CHBIOT 12q. pacers poL. eBens u3 Maprenosckux mTakos
.“ " o i HHBAHKS OCHOBanmit us IPAHATHOTO LeOHs
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‘. BCEX  THHOB He TpebdyeT

HIpat.  Sxonomuyeckuii Ipdext yOT

BHIBHBIX 111AKOB, HAKOIUIEH-

» ilp()H'iBi).'l\"l BCHHBIX

JaMeHBl  TPAHNTHBIX MATCPHAIOB  CTAJICIUIABHJILHBIMH  [IIJIAKAMH  TOJTBKO
31 CUeT CTOMMOCTH MATCPHAIOB  COCTABIACT 33468 py6. wua 1000 m?
JIOPOTH.

Haubosnee HKOHOMHYHLI KOHCTPYKUMH € MCOOABL3OBAHHEM CTANEIIABHIIb-
upix  nwakos  (pakumn  0—40 MM, B nporiecce  IkCrulyataidd  MOYJib
ynpyrm:'m CNOCB B OCHOBAHHUM MCIICHHO BO3pACTACT BCACACTBHE Hapalld-
paiust  npounoctH. [IpHMEHEHHE UUIAKOB € AKTHBATOPOM  (XJIOPHCTBIM
KaTbIMEM) J@eT BO3MOKHOCTH BECTH JIOPOXKHBIE paboThI B 3MMHEE BpeMs.
Cranenaapuisible  uptakd  ¢pakman 05 MM MOTYT CIOYAHTE XOPOIIHM
JIOPOKHBIM MATEPHATIOM TIPH VCTPOMCTBE MOJYKECTKHX OCHOBAHMMA, 4 TaKKe
PACKJIMHHBAIOUIMM MATEPHATOM TOPHBIX MOPOA.

TMpuMepHas CXeMd YKJLIUIKM IUTAKOBOTO WeOHs B OCHOBAHHH J0POKHBIX
OJICH L

1) yknajka iwebus; 2) mepsoe npoduamposanue; 3) yioTHeHHE C
noMolbio BHOpoKaTka: 4) Bropoe mpoduaMpoBanue; 5) CraTHYeCKoe ymaot-
HEHHE.

Ilnakopblii edeHb yCHelmHo HCnoab3yloT H B BEPXHEM CJI0OE JIO0POKHBIX
onex1. [Mpounocts achaabTOOETOHHLIX CMECEH, NMPUTOTOBJICHHBIX C MNpHME-
HEHHEM CTAJCIUIABMALHBIX I1UTakoB, B 1.5—3 pasa Ooabie, 4em npu
HCMOIB30BAHMM  JIPYTMX MaTepuaios, Takme cmecH 001afaloT XOpOLICH
TeKY4eCThIO, YCTOUMBLI K 00pa3oBaHuio BLIGOMH, OTCIAHBAHMIO ac(anbTOBO-
rO BSKYUICIO M OCaJKe KPYNHBIX 3aflOJHMTEICH MPH HWHTCHCHBHOM [BHXe-
uun. Ouu obecrnevuBaloT BBICOKOE CONPOTHUBIECHHE 3aHOCY. B HHX OTCYTC-
tByeT neOpMalnd CABHra MpH WHTCHCHBHOM JIBMKCHHH THKEIOro TpaHc-
nopra.

HefocTaTKOM IITAKOBBIX acaibTOOETOHHBIX CMecel ABAAETCS HX BBICO-
Kass CcpeaHss nIoTHocTs, Ha 15—25% npeBblluaomias NJAOTHOCTb JAPYrHX
cMeceid.

Bosbiuoi AeUIUT JA0POKHOE CTPOHTENLCTBO HCMBITHIBAET B MaTepHATAX,
MPUIOAHBIX JUIA NMOJYYeHHs THAPABIMYECKHX BRKYWMX. DTH MaTepHanbl
JIOJKHBL  COJEPKATH CAMOCTOSTENLHO TBEPJEIOIIHE KOMIOHEHTbI HJIH KOM-
MOHEHTHI, 001a4dIolIHE NOTEHUNAIBHON THAPABIUYECKOH AKTHBHOCTBHIO, T. €.
CNOCOOHOCTHLIO MPOABAATL AKTHBHOCTH B MPHCYTCTBHH APYTUX AKTHBATOPOB.
K Takum matepHazaM OTHOCATCA METAJTYPrU¥ecKHe IUTaKH.

[IpumeHeHie [ITAKOBBIX BSUKYLUIMX JUIS YKPEIUICHHSI MECTHBIX KAMEHHBIX
MATEPHAJIOB AT BO3MOXHOCTH TPOEKTHPOBATH JIOPOXKHBIE OACKIBI C
BBICOKHM KOApdHULIICHTOM NMpouHOCTH. MeieHHoe TBEpACHHE MAaTEpHANIOB,
00pabOTAHHBIX IIAKOBLIMH BAXKYILAMH, MO3BOJSET MOJYYATh MATCpHAILI HE
TOALKO ¢ Bonee MIOTHONM CTPYKTYPOi, HO M ¢ MHHAMAJLHBIMH BHYTDEHHHMH
HATIPSOKCHMAMM, MEHBMIHM YHCIOM MHKPOTPCLUMH, MOBbILICHHBIME Jedo
MATHBHOCTBK) M IACTHYHOCTBIO. YKPEIUIEHHBIE [IIJIAKOBbIMH /LLIAN
I'PYHTHI TNPHOOPETAIOT CBS3HOCTb, MEXAHHYECKYIO MpPOYHOCTH, BOAO- H
MOPO30YCTOHYHBOCTS. : .

[lpu  ykperuienus nepeyBiaKHEHHBIX [PYHTOB, BAAKHOCTH KOTOPHIX HA
3—4% Gonbiue ONTHMATILHOH, PEKOMCHAYETCHA K OCHOBHOMY BSKYILEMY
100aBIATE AKTHBHBbIE 1004BKM H MOBEPXHOCTHO-AKTHBHbLIC BEILECTBA.

AKTHBHBLIMH I004BKAMM SBJISIOTCA BELIECTBA, YMCHBIUAKOLIHE THIAPO-
(GUILHOCTH TPYHTA M OJHOBPEMEHHO CO3AAIONIME YCJIOBHS Ui €ro B3auMO-
JCTBHS C OPraHMYECKUMHA BAKYLIMH. K TaKiM BelIecTBaM ClieayeT OTHeCTH

' TpaHyJIMpOBAHHbIE [UTAKH, CMEIIHBACMbIE C HEMEHTOM, H3BECTBIO, THICOM,



bie CTATCMAABIBHBIX [LIAKOB W AP TonysacMbic cMeCH cpanmppg, 1o
’.Ih:;ﬁanau ¢ TpAAMIHOHHBLIMH MATCPHATAMH,  HCTIONLIYEMBIMH [y Mok
::::,m. {leMCHTOM H HIBECTBIO. _ #i 1K MO

YacTH4HO HIMETBHCHIThH OKOMKOBAHHLIA [L1AK M :I%t: NPHMENATE 1y
Grnain ocrosatmil (30% oxomkoBannoro uraka u 70% so3ayumo-ox .
CHHBIX JOMEHHBIX (L1aK0B). ITOT MATCPHAN MEHEE ﬁﬂcprocuox 10 CpaBHenuo ¢
GHTYMHBIMH # TOPTIANNCMEHTHIMH BAKYLAMH. Ha oclobe HICOHA 13 fomey.
HbIX IL1AKOB patpaboTanbl CoCTaBbl DECHEMEHTHBIX Beronos L HITOTORCHNY
AOPOAHBIX AEAEIOOCTORHBX WIACHH. B xasectBe MCXOMMLIX MaTepHaion we.
10.1b30BANB! WEDEHE H3 OTBATLHLIX JOMCHIBIX ULTAKOB PPAKIMH 520 Mu 1 0.
AOTHIE TPARY.THPOBAHHBIC LLIAKH C YACTLHOR NOBEPXHOCTRIO 3000 — s,zao emr,
Moaysenupii Geron Mapox 300 400 naoruoctiio 2250 —2300 kr/m* orsevaer
TpeBOBAHHAM, NPCIBABIACMBIM K MATCPHATAM JUTA u..‘opomux HIICAm,
Ixonomuuecxuii pdext cocrapaser 4 -6 pyb. na | m* Geroma. _

JL1s yerpoficTea OCHOBANMA W TIOKPLITHA NPUMENAIOT (BPAKIHONMPORAN-
bt wieheis. OnTHMAILAAS NAOTHOCTE WEDCHOMHOIO OCHOBAHKA JOCTHIACTCH
P MCNOALIOBARKMH NLIAKA ONTHMAIBHOTO EPHOBOIO COCTABA C OFpany-
YCHHON MAKCHMANLHOA KPYNHOCTRIO 4acTHil 4YeM caabee MATepHal, Tem
MEIBHE JOMAHB OBITL €10 CAMBbIC KPYNHBIC YacCTHIILL, ;

Takum 0Bpatom, B JOPOKHOM CTPOHTEALCTRE MOKHO NPHMEHATS npak-
THYCCKH BCC BHBL ILAAKOROTO 1ieDHA, necox W webeHoMHo-necanpie cMecH.
Hanpasacina ux ucnoan3osanus pasmoobpasust — ot YEPCIIEHHA TPYHTOB H

YCTPORCTBA NOACTHAAIOUIETO CHOA [I0 W3 OTOBACHHA achaaLToBLx emecel
AOPOAHLIX BeTOHOB,

153 WIAKM UBETHOR METAJIYPIT UM

ITH wraky, nepepabitiisaemuie iy noaysenns wehng, rakke HAXOAAT
upngcucuue B Jopoxuom crpoutentcree, [llefens HONYYAIOT W3 IA4AKOB
TEKYUIETO NPOMIBOACTBA WM OTHATKMLY 11TAKOR nyrem Jpobineuns u paccena
:::" [VILKO PACCEROM OTBALHMA 1AGKO, B 3aBHCHMOCTH. OT (pusuxo-me-
mm:mmx CBOHCTE 5107 wieBews, npenatmaven mim YETpOHCTBA BCEX BHAOE

PYKTHBHUX COEB 10poRHOA oeass (nokprrui, ocHosanuh, nojcTu-

. ebens, o, ;
5 T sk 510, 1030 20 AT
CMERHIS s M JlONYCKaETCA NocTARKY wehna B BUiC CMECH JIBYX
Biae m?gﬁg?o COTTAUIENMIO CTOpON MokeT NOCTABIATECH LieDelD B
1015, 515, g5 g gt VPAKUAR, 4 vakxe weews dpaxuait 310,

aPKY ey -
AN gy o "poHocTy ONpee Ky
10001 50, o npu

i::mpanmo b "‘“‘Hm ; o mfﬂ;ﬁ%‘ 0-
pabane: ween aeAmOT Ha

.

U-1, U-11, UL KU1V, uia kotopuix noTeps B Micce
e THYMHAME  cooTreTcTeenno 25, 25--35, 3540 u 45 60%.
Conepxanne crabux sepen B mebue ne aoxxno 6wy Gosee 5% no macce .
s Mapox 12001000, 10% 800 u 600, 15%—300. UleBensn norxen Gurn \
yerofunBLM IPOTHB BCEX BUAOB pactaia w Moposoctofikum. Cosepaanne B
WEOHE UBLIEBUIDINX, [TARHKCTEAR ¥ HAKCTEIX YACTHIL ONPEACAACMIAX OMY4H- gl
pannem, we jgonxno Oure Gonee 2% no macce, B TOM YMCAE TAMKH B
komkax —0,25% no smacce, £
B A0OpOAHOM CTPOMTEALCTBE MCHOALYIOT B IUAAKYK OT INABKH M
HUKEACHBIX, CBAMILOBO-IMNKOBIWX PY/L

| 54 HEGEJUHOBBIA IAM

TCALCTBE, ABIACTCA HEQETUHOBLA WNAM — TR0 KoMIIekeHok
HeeamnoBoli Py, ITOT HLIAM, NONYWAEMIIH, B YACTHOCTH
PIMHOWMIOM KOMGUHATE, 1116 0GLeMb OOpasoBaus er

4 man. T B roj, npeActTaBaser coboh 1
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9 py6, 3 [ 11 ||,».|r|-H-'l"”l"”"'\' I PUECTONINE 10 | gy
L6 e, py0 | KA OKPLECIS OPOTH

: DKYILNE, MPCAIENETTINE JUBE YKPEIIenn 1pyy,.
ol AOMKILE UMETh MUKy e TIERe 100 l:“::l"“:::.‘";"J;""EI‘;:I :;ll"l'u‘ How e
W eyl Tnepent i weiee 3 METa, pn '*'.I Moctn ol \ti WK I, Pacxon
JptMONeeonoTo WoEvIera o '-'”‘”“!' ‘ _ HPAKTEPR Tpyigg
COU el o 25% e Mitethl |||1I| yxpet i ll‘t"l"“ """l'l'-'lllllnllIdM
UIMOM I coterani ¢ OPTAMULIGMENTOM OTHOTHEHYE HX COCTUBARGT
S0 S0 L fonuenin MOPOIOCTORKOCTH MOKHO HENOJARIODITR. 00uNKN
NaOH o CaCl, 0 gosmectne 1% Macent U

TLin yerpoficr MOTOIEHLES  AOPOIRHLIN m'lnm.-ulllli! PEKOMENIY e ey
I un'u.tur.mu. |m-|uluul O i THIRL III.'I|I("I|IIIHI|I-II1 THIHIM, }umun“m."“' 1o
AHOCTE UM, YK QUIMEMOEQ 1 JTOPORIYIO OJCAGLY. 1IE ok
apensa e 25 30%, COMEPARIIIE B HUTIME KOMKOR PIIMEPOM 20 Mmm e
o Guit Gosee [ §% U‘,m-"||.||mlll|llllln' COOTHOIEHNE 1 CMECH TMn »
oA CHeIyer T ot I a0 13 o macee,

Hediemoniiit M, VILTOTHENTt i OHEMITON IIHKIOCTH . 110
griterrest 18 MUETa, oceen imeth APOIHOCTL T CRITHE 1 Boapaere 90 gy
e steree | M npie meno PO CHO I KEeC Tie MOPOSOIII T noro. enog
wone Menee 2 A MIa cooTnereTneinio Junt nERiero W BEPXICI O Linoen
OCHOIEITIN

e Ui /
KM IOC e
(1L pamonedie immonbie

SO OTCEREE JIMORJETTIA

Oreensd apobaeimt, noaywaempie  apu - upowssogcine webus, obnemul
ROTOPRIX HETHEAOTEN JACCHTRIMIE MIZEITHOHON Il'\’f!llMl.'Il'liill. TR0/ 1pu-
MENCHIE 1 JIOPORIBIN  OJIERANN,

Hitciuie oreenin apobuenmn kapOomniux 0opoga GpuMensies n kidectng
I:lll:u::-ﬁtul:.lu'l“-‘:.‘.lil;:;.:l,l.“.::]:n,. :u|r.|-n.n‘nt':t"lnlm.l Cojepacnmnecs n X TonKo-
m'lhl'll.uu:um'hnlm-; unl':::;-””.“ Menee 0,071 M) "l-lllnrnuu:n POt M-
o | TG KOMIOUEH T neuin To0e romimx ¢mes
\h'u:":‘hI':T;:;-|I:|,‘:.]:-.”wmm MIEMATIICCKIN HOPOA OBWYHO HENOmWIyIoT A
MDOM kNG % Ill:i"lll: CARN AOPOANWX  OCKL  OMKO  HECACAONIINA,
OpHUK, & tike “;"”" toiut 1 CowmopHUKW, FocagopHAW e unpo-
BOWMOAIOCTH WO 'I'I':I' CTPORTCARIIX . OPEIMSAIMA - COMAETEETYIon O

lllllkn'mu;r1””“'m OIeenon  apobacnus  wanepReny - nopoi
CHOHC T -Illll.l'II.l'lll’rl'l.lEIlll :m:] HIETWO - aTHK orcenon,  Yeramonneno,  41o
WAHIAM Crup g ”m“'w”.* Illli.‘i OTCEmE 1 ociHosioM o1 sesitor  1pebos
00beme okono | s 1 ¢ :l:.m ",m"“" APOOACHI WABepREIILIX TOpoL I
:\lili-!| ::.':;q'u-:..u“mw"" AOro ||nln;ll|lll:ufnj,m::l:f lm:::”qm“"Mm1 s c?-‘l'mmcmlﬂ

OANECKNE  PEKOMEN LAY 1o O JWET DKONOMMIO 1 500 Thie. py0.
PO Mt MuTHYCCKkmx 1o pumenenno n o achaanroberone oreenon
. Kitk yeramoneno m't'::v-u.,],."m mopo prapaborans w CorospopH AN,
.h M MENBIIE 1PONIOCT Y, M I’“ MM FociopHUN ¢ APYIHE HUCTHIYTON,
HIETIL Opeeng 1pob ll‘llnl,m“m' TEM Messe oo Onit ero Kpynibie

OOTOMY  Henonayior w eioe  poposkiol

O S By
A0 e
o b Clin .
Hemen g MITE g 1010 paccenn,
L}

IMECTE o

i L T '
' POWmOMT ¢ wenomonaimen  ecrect nemol

peMertTpytoneh cirocalioc i i nyrem oOpRioTKH 1x MEIHEPIILILIM o
OPEATIMECKIM  IUKYLUIM, 1 HIETHOCTH HEMENTOM Wil wanecinio. Manecrn
PAIHOIATRIO HEHOL 0N T npu oOprboTKe HOPOL, B COCTRR KOTOPLIX BXO-
T AMOPRHBE KPEMIEIEM 1T JIOCTRTOHIOE KOAMHMECTID T
M B KPEMIEIEMIE (MITOTPOMILIE  (IECHANHKR,  OTCEnI JApobien Tpi-
1On),

Oreentt APOGICHIGE KIAPIATON 1 HIBECTINKON pekomenayeren ohpabu.
T ARECTRIO € 00RNIeIHeM  KPEMIACOACPRITINX - WIMETTLHEHTILX
A0OUDBOK,  THKNX KK Fpenest,  onoKi, JHITOMMT,

I nﬁpufmluc MUAOTPOMIIX  KEMEHITIEX - MIETEPIIon WM OTEeRoOn
ApoGACII IOTHONO JEPHOBOTO. COCTIn S 1% HOPTIRIUIEMENTI MOPKH
00 400 hopMupyeTes JA0CTToNo nposiii (CONPOTRIIEIE CARITHIO 1
posonenienitom  coctommn 5 8 M) ekt ol poposnol
LT,

[ YCCP ¢ npuMeneimem oreenon Apotiieiin i MIonpotiix KM
MO TEPHAION  TOCTPOCHEL  THCHIR KILTOMETpOR. JIopor, FIpu Henonnsonimmm
VX HIPOMBHIICHILX  OTXOAON  CTOMMOCTE  CTPOTEILCTI CHIRRETER i
VoS e pyOo o 1 KM,

Pecaeaonanms, nponeaeiinie i TYnekom HOMIeXIIeckom micinryie,
HOKIHUI, 1O oreentt Apoaems wanect ik (ppukimi 1,25 10 MM ocos
Oeptie e THiinE B FEpMeEritieckn umKny ol obolime, OGonouka-obolmi
COCTORT W kel wiompylomel npocroiim, TIPCATE ORI ST
KONCTPYKII 1Y OTCEROn 01 BOVACHETIM TPYITORKIX O/ GOROBLIX HI0Jn-
PYIOLINX CHIOEN, OCHOBHOE IAIIICHHE KOTOPBIX ST 01 moseheTis
AEMOCDEPIOR I, ponKaoel Sepes OOOMIILE BEPXHETO WI0IHPYIOHIETO
CHon W AChRALTOOETONHON CMECH, HIVIHIOIIETOEH OAHOBPEMEIIG HOKPIETHEM
popomiof ojenint. Mrepiviamm o WIOAHPYIOUTX CIOER MOEYT CHyRnTh
CHITETHIECKIE — DOJONCHPOIMIACMEIE  THIEHIN, obGpuboraiime  OHryMom
PPYITONGBIE W IECHmIBIE CMech, Ciou Ouryma i ryapona i1, a0 C revennem
BPEMENM WIRCETIKONKIE OTCERLE, HIXO/IIECH Tol SMToR repMe kol
OOONMEL, CHMOYIIPOMIAIOTEH, TIPHYIEM APPERT COMOYIPOIIENNS YCHTHIIETEN
i oOpRBOTKE OTEERON HTIMOOOPIINIIMIE OTXOMN HPOWINOAC THI METi 1
RAPOIAHM  UUTAMOM — OTXOUOM  HPOHINOACTIA IHETIIETH,

FCHIC O HECIRAOBINHIN, HPOBEACHITIE | CowspopH A, npumencine
JPOGACHIIX TIECKON, TOAYHEIHILIX WY OTCEROR APOOACHIS W HCHOMLIONMIILIX 1
KECT e SANOMITTEN 11 AOPOANLIX GeTOIMX, HOINOINET IHIMHTELIO CHMARTh
PUCXO/ OCHOBILIX MIUTEPIIION — HEMEITI 1 S M, npHpOIIoTo. ecki i
200 50%, webns w40 70%,

Wetoamsonmime  oreenon  apoGaenmsn » achuanroferonimx  CMEcix
WACTHNO, @ OTACABIBIX CAYSUnX (B AKX MAPKAX) HOAHOCTIIO SUMEner
MIHEPIIE TOPOIIoK,

TpeGonamus K KNMCCTny NECkn, MOAYHIEMOTO 13 O1CERon apobaenms,
peramentpylores FOCT 8736 85,

Opcenst APOOICHIE  IWEPACHIIIX  OPOJL MOKIO HEHOMBIONATL U
HPOMIROAC T OHTYMOMIHEPIIBIX - eMecell, Tlokprrrme Wi ks o

OOMNOT MACoKol wanococTokoeThio, Oli yeroRimas IpoTHR KOPPOIHON-

HOTo. wotelCTIms WIREH W Iepenaon temuepityp. Hpurotonaenne Gury-

MOMIHEPIIBION . CMEcH 18 OZIHOPOIX KIMEHIWX MITEPHION noaobnoro.
‘.. " r' | | m

KIMECTIIN TOAROIHET OTKICTREH 0T HPHMEIEHIN CTUILIMPTIOTG M pAE
fopotikn — inbosee  aoporocronel e neuanroberonn,  Ocobe
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uBEO CTPONTE
JoGasKkOl IRCE3 coro @ Ulapussckoro achamsrobeTonNBX 3280008 (Kpuiv-
O 9 TTHECEC pCnoab3YS  TOHKOUHCTICPCHBE  OTCCBM Apod ae-
ckas ob1) B 6 cocrapaset 73%. B COYCTEHMM C xap-
gus. 3 EOTOPS oM ¢ M,=1.9 & mpOTNOPIHE 11, MOXHO mOAVSaT,

- M RCE =
possTERM \IOP:‘:?:‘ . pOKpMTHS C BHCOKOR WOHOMHYCCKOR  ddexTus-
FaScCTRCHERR Y% -

CTBO JOPOKHBN OQOKPHTHHA W3 OTCCBOB apobaenns ~

Hx‘\.'r-[;gﬂl mxg‘;gﬂ_}fm MHHECPATBEOTO MOPOLUER — HANOJHHTEAR 2138
QoM 1

S GeToma MOMYT OWT 2 OPCINPHENTHAN BECHME  SHAYHTCIBHBIMK.
hwba;;ﬁnwp obieM BHMCER MMECPAIBHOIO HOPOIIEd B NO «Moc-

;::. \:-‘ [ 2MOCTPOMCTPOIMATCPHAT08 COCTARANCT oxon0 270 Thic. T
pyanpoMe £ :

B o1

136 GOCPOTHIIC

[EncocoIcpaanpEe OTWOAN OOpasyloTcs HA MHOMMX BpOMIBOACTEAX
xEEecEOll IPOMMILICHEOCTH. 3 TAkAe NpH ACCY TbHYPHIAIEE IPOMBILLICH-
max rasos. Hamboice EPYNHOTOHHAZHBIM OTXOZOM 3ITOF0 BHIA SBASCTCH
dochorEmc. a‘\]é"pﬂ]ﬂnj T0—97% Cdso;:“:o O6sem mjoml
$ocdoranca 3 CCCP cocTasaset ok030 20 MIH. T, i €10 HCHOTBIOBAHNE He
opesaamaet 05 smam 1. OcHEOBHLC HANPARACHHS HCNOIB3OBAHMC docdo-
rEnca — OPOE3BOICTES HEMCHTA. THOCOBMY BRAVIIHX BTUICCTE H XHMHYCCKas
MeIEOpamEs COjOHNOBMR 008, B mocieamme roas docdorunc HagHHacT
HATOINTL NPEMCHECHEC B B CTPOMTECABCTEE 20OPOL.

B PocroscsoM EEACECPEO-CTPOHTEIRHOM HECTHTYTC NPOBEACHE HOCIe-
308aEEs N0 TPEMCECHIO PocPOrEnca B JOPOKHOM CTpoHTeancTBe. B Ka-
SCTBS IETOYENMI PeArSHTOS NOPH  VEPEILICHHM [pyHTOB  docdormncom
BCOOTE308ATH Maime 303w mementa (2—4%)., xapOmaEnil #3—o0TXOA
OPOEIBONTEG AIRTHICEA HIH Jedexat —kapOOHATHME OTXO1 CaxapHoro
HEpoEIB0IcTEa. Kposme Toro., 138 OOCCHSSCHAS MOPO3OCTORKOCTH YEPEIIACH-
ELl TPYEICS B COCT4E CMecH BBOIRIach 3oaa-yEoc. (Cwmece roToBHaH C
PELTMYELA DPONCHTEEIM COJCPAZHMEM EOMIOOHCHTZ: KAPOWIHMN HA, WIH
derat 0—12%. 3012 0—40%, dochorenc 0—35%. Tpucyrcrese Gocdo-
TENCZ DOBMINZET MPOTHOCTS VEPEIICHHMX TPYHTOB Ha 35— 355% H MOpO30-
CTo#EoCTE B 1.5—2 paza

Honosssosamie y5anamBOll TEXHOJOTME OCYIIECTBACHO NpPH CTPOHTEIL-
STE OINTEC-IDOHIBOCTECHER YIACTEOB 2BTOMOOMIBHMIX JOPOTr HAa Iore
?CQ)CP. MsaoroseTiBe 236T0CHNS NOKZ3ATH, 9TO ITH YIACTEH BE ycrynawTt
YEaTEaM  30pOT ¢ uxOeHOSEMM ® mmno-rp}n}onm OCHOBaHHCM.

JCEEC DEIVILTATOS BOCICIOBIHEE 200—250
ISMTHTZ Ha E3xIoMm ik

B 1984 & 1985 n.m‘kﬂf-’me OCHOBAHHS CTPOAIICHCA AOPOTH.

#520pcTpos VOCP 5 1985 1. cocrasna «PexoMenIainis 10
= mmnnmc.mmpomn ozexa».

| <7 30761 W HUTAKH TIC

B mpomecce CAMIAHWA TBEPAOrO  TOMLTHER obpazyloTcs  CAeAVIOumAe
STOPHYHEIC MPOIAYKTHE

l;o:la-yuot:—‘romomn-lﬁ MaTepHat, OOpasyIOWMACE HI MHHCPATH-
gOil 9ACTH CKHIACMOIO TOMLTHBA yAaBIHBACMbIl CTICIMATHHBIME YCTPOHCT-
BAMH H3 [IBIMOBBIX rasos TIC. Pasmep sacTun 30asi-yHOCa Kojebiercs OF
3—5 a0 100—150 s KoamdecTso GoAec KPYNHBIX 4acTHil ODBMHO HE
npeBBIACT 10—15%. Cpeanss MIOTHOCTH ':oml—ym COCTABASET
3 2.5 r/cm’. HacwmEas mAOTHOCT 700— 1300 Kr/M”, yacabHas NOBEPXHOCTH
350— 3000 om* 13

174K — ATPETHPOBAHHBIC CIUIABHBIIMECH HAaCTHIL 307 PAIMEPOM

0.15— 30 MEM:

JOTONLTAKOBAR CMECh — MEXAHMICCKAR CMECh 30TH-YHOCA H II13KO0B.

CymecTsyOT 183 cnocoba vIATCHHS 307b: CyXo# (MHEEBMO3I0A0Y JATCHHEC)
H MOKpbIH lrnnpmonoynam).

Mo XEMHYECKOMY COCTaBy 301bl

BHICOKOKATbIIHCBHIC nnu-}'ﬂg 0o, %),
wenee 5%) H cyasparTHbe 3 Goaes
3ona-ysoc obaazaer FHAPABINYECKO# AKTHBHOCTBIO, EQOTOpas onpelcis-
eTcR COJCpAAHHEM CTCKAOBHIHOA (assl. € MoopuCEae
o KomWiecTsa KpeMueiMa (Si0). To cpaseHio C MPHPOIHIME 2FTE™

pebOBAHAAMH 9ecTBY 3075 H 30TOULIAKOBOH CMECH (BCH 185—75)



cecH MPEMEHAIOT B KIWCCTBE MAMOAKTHBNOK W RPEIIEHHIE TPYHTOB WCNOLIOBIHNE AXTHINOR 10344 CYXOTO OTBOPa Kax

Orsansitsic WIWIIEOR B3 NOACTHIAOUME ¥ HWHAHHX Cloey 0 B KoausectTee we mewes 20% wmaccu cvecn - ‘ :
pae; acka “’cﬁ;w" ’a?:nmom snasenna. [La yerpolicrag m HEMEHTA. O T
sanseli %3 ;opcz: oacxa wawbosee NPHIOINM 3030 Kpome TO10, CYyXas 300a-yHOC MOKET WCIOMWIOBATIAN KAk AKTHEWAR
KOUCTPYETHBHBIL € sorsd 30 W%, TIpmcnacssic 010K 08 IHAPABTHICCKAA JOTARKA B CMECH C WIBECTIAO WK TEMEHTOM DY YoTpolicTee
o crazmn Cxmomn : e ocuosanwR TOPOICKMX AOPOT, B BASCCTRE MMNCDAAMOTO ROPONSES WP
06 ). gazamocTe— 4—8%: ko pPUICHT  YIOTHEHNA — BPHEOTOBICHHHA m:m.ﬁwnﬂ,“m
125016500 My scpopwamm — 060 MITa. Pexomenayese K UEMCHTAM W LI AMENW YACTH KBADUCROTO NECK UPH NpOWIBOJCTRE
s 2030814, cvecell, TIOTLIYCMUY TIDH YEPCILICHEK [ PYHTOS, TPOTYApHME TLAHT. A L — '
e » npeacaas 15—25% J030ULIE0P OF Maccu cveell COBMECTHO ¢ Opramwsansnn  Muniopcipos YCCP, ICCP, PCOCP w opramwsaums
f“‘;"‘r" eacura s wisecTh. Ips 7OM JOCTHIACTCA FKOHOMMS BEAYIIETO APYIHL MAHHCTEPCTE YCTICIINO MCTIOAWIYIOT TONAIAKOBME CMECH B :
5”'_36:}.. Hou CTpoHTENCTRE. C IPHMEHCHAEM JONAUIIKOBIAX
B cuecax © TPYRTAME OTELTGHRC OAOULTAKOBMIE  MATEPHANM  Tipy- COTHI KHAOMETPOR JOPOT, NPHIEM

SACRBOT cTBe yAynmcHENL IpyWiosux opor. [lobaska wx »
mwr::p'gp%‘. oxaraeacT ORAONPUATHOC BIMAMKC Ha CBOWCTRA
c}{,mnm ¢ RWCTHY [PYNTOB, YEDCILICHHLX HEMCHTOM WAH ADYIwws

EHIAMY BEAYIIAY.

sedopuanh. $10 cHrAact TouKy ocrosaini. CKopocTh oTepe-
::};:mmn‘wdmﬂwﬂ aotasscnmn 0.5 1% xaopuc-
TOTO E2TLENE.

doporn. socipocmue ¢ wenomsoeanmes orzosos TIC, xax noxa-
awm perywiatu obcxiosanmh TociopHUN, watopsrea » xopomem co-
CTOTHMA.

MNpuveacape 113 yCTPpolicTE2 JOPOARML OCHOBZHUA YEKPETUICHHIL 2050~
HEEOBET cMEEE CHOCORETEY. | CORPEUICHHIO OGLEMOR NIEPEROBOK # CTON-
MOCTH TPRRCTIOPTEUL [SC030%. FROBOMmaecxas ek upsocTs NPpUMEHEHAA
B OCHOBZHWAL OTOULLEORME CMOEH. YRPCILCHEMYE WIBCCTHIO. NPW Jan-
HOCTH Wi TpascropTupozakma we Goxee S0 xwm xosehacrca B npescnax ' =
515 pyb. w2 | oM Joporm.

Taxm chpasna. woms w wraxm THC creayer paccmaTpueaTh Kak OANK
“.M::m-mmmwm-oimnoMm
e R TpH CIPORTEMATEE JOPOAHUL OCHORSHMHA.

Werscsomasnman CourzopHiW yorasosieno, 410 BUCOKOKATHIACEIE
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I TEXHOJOT N OTKPBITBIX roPHbIX PAB

2. OBUIME CBEJIEHMSL OB OTKPBITBIX roPHbIX PABOTAX

1 OCHOBHBIE [POU3BO/ICTBEL {HBIE

VIIHOCTb | 8
21 Ol IbIX PABOT

MPOLIECCHI OTKPBI
OTKpHTHIMH TOPHBIMH pa6oTaMH Ha3bIBAIOT g““'{’“)’ﬂl-loc"n, pabor,
JVIHMBIX € 3EMHOI [OBEPXHOCTH € Ilﬂ.leiC.l )11.1 bIBdI-I.HH Pd'3-'1'ﬂ‘{1-|1:.11
O ekonaeMbIX W CO3AHMA BBICMOK 1 KOTJIOBAHOB PA3HOOOPA3HOrO
::t:'-;iltl;::lj::m.kﬂpl‘{ oTkphiTOM criocoGe J0OkNH ALY TV ‘[Ttﬁﬁblﬁoﬁccr'e'm'rb
oCTYN K MOJE3HOMY JHCKONaeMOoMYy B CO3[aTh YCJIOBHA ,Ll:l']ﬂ L]:o e'-"OIichnnl;-,
wni HCOOXOIMMO YAAIAT MYCTBIC MOPOIIbI, MOKPBIBAIOLIME H BMC-

WABJICUEHHA, = =
[aoNIHe TOJe3H0E HOKOMaeMoe, T. €. BECTH BCKpBILIIHBIE PAOOTEL. BOKphILIHbIE i
(GBHbE PAOOTH BEIYT HA MECTOPOX/ICHIH ONHOBPEMEHHO C' HEKOTO-

pbIM OmcpeAeHieM BO BpEMEHH W NPOCTPAHCTBE BCKPHILIHBIMA paboTamu

MTOOLIMHBIX.

,1\-.1[_011Huc npeAnpusTHe, BEAYIICE pa3paboTKy MECTOPOXKICHHS OTKPHITHIM
CT0COBOM, HAIBIBAIOT KapbepOM. B TeXHHYECKOM MNOHATHH Kapbep —3TO
COBOKYNHOCTb OTKPHITHIX TOPHBIX BLIPAOOTOK, MPEAHA3HAMEHHBIX H obopy-
LOBAHHBIX U J00LIMH MOJIE3HOTO HCKOMAEMOTO.

[pu pa3paborke ¢ TOBEPXHOCTH B OTAHYHE OT MNOA3EMHOIO crnocoba
pa3paboTKi  OTCYTCTBYIOT ~OMNACHOCTD oOpyleHns NOKPBIBAIOIMX MOPO/,
orpanmuenis B rabapuTax B MOLHOCTH NPHMEHACMOTO TOPHOTPAHCIOPTHOTO
obopyaoeanua. B 60bUIHHCTBE CYYacB HET HeoOX0JIMMOCTH B HCKYCCTBCHHOM
NPOBETPHBAHHH TOPHBIX BLIPA0OTOK, HMEHTCH OnaronpuaTHBEIC YCAOBHA JUIA
01 71¢1eHIS TOE3HOT0 HCKOMAEMOT0 OT MYCTHIX MOPOJL H eI MOJHOT 0 N3BJICHCHUA.
Bee 510 NpefONpeiensieT NPEMMYLIECTBA OTKPBITBIX pa3pabOTOK Hepea
nojeMubMH: Gonee BHICOKAs 0E30MacHoCTh TpyAa (Kod(pHUMEHT 4HacTOThI
HecuacTHuIX cyvwaes Ha 1000 paBotarommx Mebiue B 5—6 pa3, a Ha 1 MJIH. T
A00bi — B 1317 pas) u ayuiuHe NMPOM3BOACTBEHHBIE YCIOBHS; MEHBLIHC
l"IlBTL'pI\ H i;ll..'ﬂ[‘t?lll‘{t.‘ MNOJE3HOI0 HCKOMAEMOT 0, ﬁé_rlf_,]_]_["[ﬂ noJHOTA €ro BBIEMKH,
Gosee Bhicokas (B 5—8 pa3s) npoM3IBOAMTENBHOCTS TPY/Aa U HU3KAs (B 2—4 pasa)
:-:-:xculuu_.\{um. IPOYKIMH; Doslee KOPOTKHE CPOKM CTPOUTEJILCTBA H OCBOCHHA

;_mtum_Iuchmu MOLIHOCTH, OONBIIHE BO3MOKHOCTH /1M ysenmeﬂﬂu
O0BEMOB TIPOHIBOACTBA.

.u.l::k'}:::.d”f'f OTKPBITOrO €nocofa paspaGoTKM 110 CPABHEHMIO C MOAIEM:
p“p"_w,m;um’n,msmm HAd OKDYK4IOLIYI0 Cpedy, W3bATHE 3eMeib MO/
SChomili s ':u;:E':;’::’m;*‘::*':e\_l:: PAGOTY NPEANPUATHI KIUMATHYECKHX
TOPHOTPAHCAOPTHOM IC.‘(.IIH}I(H ’ KL'};.J[[IHblfJ:i]OELﬂ NpH HCTOIb30BAHHH MOLUHON
PERYILTHBALAN H:m\'mumm‘{(1D!ib1£ehttlgu 'Mexaﬂmamm i o
BCKPBILLHBIX I'IUDU.'I‘,'L'IS! \"-?W‘il.l.l-tllll‘lil 'H pd ?TdMH ACMCTE S HCHOJIb:lOBaHlts

OtkpriteiM cnocobom y nac s o —]pm]erf!omm K Kapbepy TeppuTOpHH.
80% pya wepubix u userHbix Mmer: pase 100biBatoT cbie 40% yras, Gosee
HCKOMAEMBIX X MeTamios, okono 98% HepyAHLIX MOJE3HBIX
46

OrkpbITas pa3paboTka MECTOPONACHHH MOJIE3HBIX WCKOMAEMbBIX BKIIOYAET
B cebs paa CBA3AHHBIX MCKIY c0o00ii OCHOBHBIX MPOH3IBOACTBCHHBIX TPOIECCOB:
MOMATOTOBKY MOPO/L K BBICMKE, BLIEMOYHO-TOIPY30UHbIE paboThl, nepemMellenue
ropHOil MAacChl, CKJIa/IHPOBAHHE (oTBas0ODpA3OBAHNE) MYCTHIX MOPOA WM
NOJE3HOTO HCKOMAeMOro, MNepBHYUHYIO l'lEpE!p'dﬁGTl()’ win oborauiesne mosues-
HOTO MCKOMAEMOTo (€CH OHO MPOH3BOANTCA HA kapeepe). [ToMHMO OCHOBHBIX
[POLIECCOB HA KAPHEPAX BLIMOHAIOT Psi/L BCNOMOTATENbHLIX MPOLECCOB, TAKHX
KaK BOJOOTIMB, NEKTPOCHAOKEHHE, PEMOHTBI obopyaoBanns, onpodopaHue
OJIC3HOrO MCKOMAEMOTO, KOTOpPLIE HEOOXOAMMBI /Ul HOPMAjbHOH paboTbt
kapbepa B uenoM. Kpome TOro, BBINOMHAETCA PAI BCMOMOraTCIbHEIX pabor,
obseryaloIMX ¥ 00ECTe HBAIOIIHX BBINOIHEHHE OCHOBHBIX NPOH3IBOACTBEHHBIX
[POIIECCOB: MOATOTOBKY paboyux MECT M MIIOMIAI0K, NEPEMCILICHNAC obopyno-
BAHUA, JTHKBHIAILIHIO HaBHCEﬁ, OYHUCTKY KOBILIEH M KY30BOB, JOCTABKY 34NACHBIX
yacteil W MaTepHANI0oB H Ip.

Bce OCHOBHBIC MPOM3BOJACTBEHHBIE MPOLECCH HA KAapbepax MEXaHH3HPO-
pansl.  HauGornbluee pacmpocTpaHeHHe MONYMHJI  IKCKABATOPHBIA  cnocod
MEXAHM3ALHMH, TIPH KOTOPOM TMPHUMEHSIOT 9KCKABATOPEI, CKPENEpbl, MEXaHH-
deckue B! TPAHCIIOPTA M APYTHE MEXaHHYECKHE CPEACTBA. DTHM CMOCOOOM
BLINOJHSIEOT 10 95% 06BEeMOB TOPHBIX M MACCOBBIX 3eMIsiHbIX padot. Ilpu
IHAPABIMYECKOM COCOOE MEXaHH3ALMH OCHOBHBIC NPOM3BOJACTBEHHBIC MpPO-
11ecChbl MPOM3BO/AT C MOMOLIBIO BOAbI M CHEMHATLHOIO IMAPOMEXaHHIAIHOH-
Horo obopyaoBanus. [pUMEHAIOT TOT CMOCOD NPEHMYILECTBEHHO B JIETKO-
PA3MBIBACMBIX M TPAHCTIOPTHPYEMBIX BOJMOH MOPOAAX MPH HAJMTHH HCTOU-
HHKOB BOZIBI M [EHIeBOH 3JIEKTPO3HEPIHH.

2.2. CBOMCTBA TOPHBLIX NMOPOJA KAK OBBEKTA PA3PABOTKM

O6GbeKTaMH TOPHBIX pa3paboTOK ABIAOTCA Pa3HOOOpasHbIe MO-
pO/bl, OT CBOWCTB KOTOPBIX 3dBHCAT BO3MOXHOCTH H 3h ek THBHOCTD
MPHMCHCHHUA Pa3IHYHBIX CpeacTs MEXAHH3IAIHH [I]JOHBBOH.CTBCHHHX MpOUECCOB,
BEJIMYMHA MaTEepHANIBHBIX H  TPYHAOBEIX 3aTpaT H B KOHEUYHOM HTOIE
skoHOMMYecKas PPEKTHBHOCTL Pa3pabOTKH MECTOPOXKACHHA.

BIAEJISIOT CeAYIOUIAE TPYNNbl TOPHBIX MOPO/: CKAMbHLIC, MOMYCKAILHBIC,
[JIOTHBIE, MATKHE, ChINYy4YHe, paspyHICHHBIC.

K cKa/lbHbIM OTHOCST GOIBIIMHCTBO H3BEPKCHHBIX M METAMOP(QHYECKUX
MOpOA, 4 TAKKE HEKOTOpPble OCAJ0YHBIC TMOPOJBL, XapPAKTEpPH3YIOLHECs
NPOYHOCTBLIO NMPU OJHOOCHOM CKaTHH B 0Dpasue G6onee S50 MIla.

HOHYCICE.TIBHHIC nopoakl UMEIOT mpeaes NpoYHOCTH npu OJHOOCHOM
ckatun ot 20 mo 50 MIa. K HuM OTHOCAT BbIBETPENIBIE H3BEPKCHHBIC H
metamopduyeckne Mopoibl M OOJIBIIMHCTBO OCAA0YHBIX MOPOA (raMHUCTHIE
CHAHUBI, WM3IBECTHAKH-DAKYIICUHUKH, THNC, Meprenw u ap.). CkaibHbie H
MOJIYCKANbHBIC TOPO/ALL, KAK NMPABUIIO, TPEOYIOT NpPeIBapHTEIbHOIO Pa3phiX-
NEHH Mepel BLIEMKOH B3PLIBHEIM CHOCobOM. :

TpyaHocTh pa3paGoOTKH CKAJBHBIX M MOMYCKAIbHBIX MOPOA B OOJBLIOH
Mepe 3aBHCHT OT MX TpelHOBaTOCTH B Maccuse. [1o creneHu TpelmHOBa-
TOCTH B MACCHBE BBIACASIOT MNSTh KATErOPHH CKaJbHBIX H MOJYCKaJIbHBIX
nopoa (radn. 2.1).

CHIKeHHe TPOYHOCTH NOPO/Ibl B MACCHBC XapaKTCPH3YETCH Koa(HIHEHTOM
CTPYKTYPHOTO oOcjiabnenus A, paBHBIM OTHOLLEHHIO CHEIUICHHS  OT/e]b-
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w1 TpH OTphiBE OT MaccHBad Ky K CHCILICHHIO ¢¢ B 00pasie
- nu{jn,m mu | xareropun TpetmHoBatoctn  A=0.01+0,065;
; nopo. H <. 0o
it 005 0.15: 1l xateropus —0,1—055; IV kateropumy
Il katero e {
0.5—09: V xareropun —0.6 0.98. : 4 OJIHOOCHOE  CH:
=y » MOPOJB HMEIOT NMpEAeH MPOYHOCTH HA OAHOOCHOE Cka-
n%“”il‘lbl{ll;t 4 MOTYT OTACTATHCS OT LCAMKA  TOPHBIMH  Matua-
= eloNMH I0CTaTOMHBE Youtsi konanms (He menee 0.2--0.4 MITa),
EIL :;::I‘I'I po laM OTHOCAT TBEp/ble IJAHHBL MeJ, Oypbie H KAMCHHBIC yriu
Craioy HIOPOM E R
ap. B Maccue OHH croco0Hbl COXPAHATH OTKOCH 10 60 70" npu ux B
nap. B m ;

HOTO KYCK
(kycxe) K.

ote a0 10—20 M. Ly, =
mu.“Jm Kie MOpOabl (IAHHBL, CYIJTHHKH, CYNECH, MOIHOCTLIO JAC3HHTErpH-

POBAHHBIC WIBEPACHHBIC m-|;nmpquuwc§|‘1\v l_||1|npn..u;1.|u' I:]:]} le:lllulu(: Illpt:,'.lcﬁ
MPOYHOCTH NPH OAHOOCHOM CAKATHH [=5 =1 a, _\‘“- . IyTpe '- P_'-ilH"ﬁ
1423, cuemaenne 0,05—1 MIla, CHOCOOHBI  COXPUHSATE  YIILI  OTKOCA
50—60 npn ux Beicotre a0 7—I15 M. Takue nopoabl HOCTATOMHO nerko
pa3pabaTeiBaOT O3 NPEABAPHTEALHOIO PHIXICHHA BCCMH BHAAMH BBIEMOMHBIX
MALLHH.

Cpimyyse nOpoAbl (MECKH) XAPAKIEPHIYIOTCH MOYTH MOJHLIM OTCYT-
CTBHEM CHJI CHCILICHHA MEKAY OJHOPOAHBIMH OK4TAHHBIMH YACTHUAMH M
MHHHMAIBHBIME  NOTPEOHBIMH - VCHIMAMH  KONaHHs. VIJIBI MX OTKOCOB B
HACBINIAX # MACCHBE HE MPEBLILAIOT YI1a BHYTPCHHEIO TPCHHA.

Paspyuiennpie B pe3yabrate B3PLIBHOIO, MEXAHHYCCKOTO BO3ACHCTBHA MM
NPHPOAHBIX  CHI  CKAZILHBIE M MOJYCKAAbHBIC MOPOAbI  XAPAKTEPHIYIOTCH
PA3PBIXACHHOCTBIO, ONPEACAAEMON BEHYHHOR KOMphHIHeHTA pPaspbIXaeHus
K,. npeacrasasiomero coboil oTHOIIEHKE 06BeMa PA3IpPYIICHHON NOPOJLl K ee
00beMy B MaccuBe. OT  Pa3sphIXACHHOCTH 3aBUCHT CTCHEHD CBAIHOCTH
PASPYWICHHBIX Nopoa.  ChillyuHe paspylleHHbIC NOPOAbl. MMEIOLIHE K,=
=14=1.65, ckromubl K ochimawmio M 0DPa30BAHKIO HETKO BhIPAKEHHBIX
OTKOCOB. CBA3HO-CBINYYHE pa3pyIICHIbIE nopoasl, umerowne K =12+1.3,
VAPUKTCPHIVIOTCA OTCYTCTBHEM CHCIUICHHS MEAKITY OTICIHBHBIMH OOKaMu o
KYCKdMH. HO KYCKHM 34KaThl, COXPAHAIOTCH 3dleTUIeHHe MEKAY OTACALHBIMH
KYCKAME M CUCTUICHHE 1O HCHAPYILICHHBIM NPHPOAHBIM TPCLUIHHAM B KYCK4X.

Tabama 2.1

Mew iyse lomersennag Kjace

HOHKANNA TOpimIx  nopo; e
TPEUIMHOBATOCTH B wmaconse p PO 10 Crenenn

—————————
';:‘I'.':.'I”-'."r"'? Cpeanee Conepaanne, %, » succine oraein-
I oposCrenenn ' pettions rocr (BI0MHOCTH) Mifccrtsa :“l‘:“]:“""‘: HOCTER puaMepont Kpyniiee, s
o] ® | ® ]
—e (81
v, L - —
:R'L.l‘::-‘tr'}.hnzt:ﬁ:.|w TPCUHHOBATLIE | < |0 <10 0 0
t(_)::qt.‘:;l:lt:::)uumllumn!.1-.‘ (cpeane- | 10 50| 10 70 <30 <5
t(f-,::;:‘;;.:llil::l':cl:ulm"UHE*”.Ic (kpynuo- | 50 100] 70— 100( 30 - 80 | 540
IVld) . (1R
k]p}. .I.',::,ll.‘;l':_:fl':":"":-;TMc (secbma |100-— 1500 100 80 100|440 100
dKTHYecor
-mr:ci_‘lln.l:ui:i::;::::::l(:::gt::::::ilmck:lm- > 150 100 100 100

Hachinb TAKMX NOPOJL HE MMEET HCTKO BHIDAKCHHOIO OTKOCH. CBAIHO-paIpy-
[eHHble  TOPOALI,  HMEIOUIHe K,=1.03=1.1, upeacrannesnn npupnmmuy
OTACHLHOCTAMH  MACCHBA. HC  MOJHOCTLIO  Pa3/ie/ICHHLIMK tfcx:,uy coboit.
TpetHHOBATOCTL MACCHBA YBEIMUHBACTCA, HO B IHAYHTEABHON Mepe coxpa-
pgerca cierienne mexay Ojaokamu. Hacwine takux nopon mmeer KpyTO#
OTKOC.

Pa3HOpPOAHBIE MOPObI NPEACTABACHH MATKHMH M ChIYSHMHE NOpO-
[HaAMH CO CKaJIbHBIMH BKJIOYMCHHAMH B BHJIC IDABHA, BAJYHOB, NPOKHIKOBBIX
s, Pa3HOpOJHBIE NMOPOALI XaPAKTEPHBI JUIA [ECHAHO-TPABHITHBIX MECTO-
POKICHHH.

CpoficTBd TOPHBIX NOPOA, Bausioume Ha phekTuBHOCTL paboTsl pazsmy-
poro o6opyAOBAHKA M YCTOHYHBOCTE YCTYIOB H DOPTOB KAphepoB, BO MHOTOM
ONpEACAAIOTCA KOJIMYCCTBOM CoAepkaieiics B uux soasl. Boga B nopoaax
HAXOMHTCA B CBODOJAHOM COCTOSHHMM — B BH/IC [DABHTALUMOHHON M Kamuiisp-
HOH BOJABI, & TAKAC B CBA3AHHOM COCTOSHHH.

OcobeHno  BEIHKO BIHAHUE BOJAbLI HA CBOHCTBA IJMHHCTBLIX [OpOA, B
KOTOPBIX BOJIA COLI.L’.pJICHTC!l B OCHOBHOM B CBA3dHHOM BH/JIC—B BHJIC
IMAPHARBIX 0D0JI0MEK, YACPKHBACMbBIX BOKPYT MACTHIL FIHHHCTBIX MHHEPAJIOB
MOJIEKYASpHBIME ciuiamu. TIpy yBenueHny BHEITHUX HATPY30K Ha ITY NOpoay
rHApHAHBIE 0DOT0YKH CTAHOBITCH TOHBIUE, TOPOJAA YIUIOTHACTCS H YBEAMUH-
pactcs ce npounoctb. [lpu cumkennH HArpy3ok (B pe3yibrare BBICMKH
KAPLEPOM BBILLIENCKALLHMX TOPOJL) FANHHCTLIC MOPOJLI CNOCODHLI HHTEHCHBHO
NOrIoMATE BOAY — HAOYXaTh €O 3HAMHTCALHBLIM CHHAKCHHEM TPOYMHOCTH.
Bnaxuple nbUIEBATBIC NHOPOALI (CYNECH, JErkHe CYIJMHKH, TJIHHBI) 4acro
00AAAA10T  THKCOTPONHLIMH  CBOHCTBAMM — [10J1  BIHAHHEM IHHAMHYECKHX
HATPY30K PaspyllialoTcs THAPHAHLIC ODOJOMKH, HOPOJILI NPAKTHYECKH MrHo-
BCHHO TEPAIOT CBAZHOCTEL W OMJLIBAXOT [0 HOJOTHMH yriaamu (1o 3—57).
[Mocne yerpanenus AMHAMHYECKHX HAIPY3OK MPOYHOCTH MOPOA  BOCCTd-
HABJIMBACTCH.

[lpn  OTCYTCTBHM TAHHHUCTBIX M [LUICBATBIX YACTHIL pOJib  BOAbI B
CIPYKTYPHBIX CBSI3SX TOPHBIX NOPOA OOBIMHO Maja, H BOJ fposiBseT cebs
KaK YHCTO MeXaHMMeCKHii (DaKTop, OCHaOAAIOWMA CHIbI  B3UHMOUCHCTBHSA
MERJ1y HACTHIAMMH,

[Tpounocte 1 BO3MOKHOCTE pa3paboTkn Oe3 NPEABAPHTEILHOTO pHx."lan.SI
MATKMX #  CBIIYMHX [OPOJA NPH  OTPHIATEILHOH TEMIEPATYPE MEHAIOTCH
BCIICJCTBHE TpeBpatienis cBoboJHoM. a 3aTeM M APYIHX BHIOB BOILI B JIEA,
POYHO  CKPETUISAIONINIE MHHCEPAIbHBIC HacTHIb nopoasl. K Tacpnomu
OTHOCHAT MOPOJILI, XAPAKTEPH3YIOLIHCCA OTHOCHTEILHO XPYHKHUM PaspylleHHeM
H NPAKTHYCCKONH HCCKMMAEMOCTBIO MO HArpyskoil. B takoe cocrosine
MOPO/AbI NEPEXOAAT MPH CHUKCHHH TEMIEPaTyphl HHKE c.ue.uywunfx JHAMECHHIT
('C): kpynuoobaomounsie — 0; kpymubii u cpemmii necok — 0,1, mexnii u
nbuieBatTeiii necok — 0,3; cyneck —0,6; cyrmmnok — 13 ramna — 1.5. :

KpynHnooGaomounpie # 1ecuaHbic NOPojbl NpH cymap_noﬁ- BJKHOCTH
Menee 3% nbaoM OGBIMHO HE HEMEHTHPYIOTCS H OTHOCATCS [PH OTPHIATENb-
HOM Temnepatype K chimyyeMepsasiM. CKaabiibie H NOJyCKaIbHbIC MANOTpEtIH-
HOBATLIC CYXHE NOPOJLI NPH OTPHUATEILHOH reunepa'r_ypc rxpmm He
MCHAKOT cBOMX c¢BOMCTB. [lpomep3iune noJyCKaibHBIC TPELIMHOBATHIE NOPO-
bl BLICOKOH BIAaKHOCTH H Magoil mpounoctd (20— 30 MIla) ysemnin-
BAIOT COMPOTHBJCHHE BHCLIHEH HAIPY3KE 733 CHCT UCMEHTALHH TPeILHH
ILIOM,
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Nlas oBueil OUCHKH T'OPHBIX nopoi Kak 00BEKTOB paszpaborky i
HCMOMB3YIOT KODOHIHEHT KPEnocTH apod. M. M. [lporoasskonosy x;:)“ko
pelil B nepBOM  MPHOIIDKCHIH onpeenSeTCs KaK JCCATan A0 BPCM‘UHII;I(']‘
COMpOTHBICHHS MOPOJL O/IHOOCHOMY ckatmo o, (MIla). Lleny C.’-lmmu:
kod(HIHEHTa KPenocTH UM caabbix  Mopoi enecoobpasio Hmmima"rl
venpme 10 MIMa, a ans  KPEOKHX donbine. [lpu  stom “mdlllmu.ueh
KpENocTH  Onpeaeisior 1o dopmyne J1. K. bapona: i

f=6../30+/0/3.

JroT mokazaTtedb TOuHee, 4eM mokasatenb O, /10. On cormacyercy
peTHquHAMH  KO3D(HIMEHTa KPENOCTH, YCTAHOBJICHHBIMM HA  OCHOBaHuy
[IPOH3BOICTBEHHOIO OMbITA. KoapduumenT Kpernocrd MOKHO Takke onpeje-
auTh MetoaoM Tomuenus. CKalbHbIC MOPOALI XdPAKTEPHIYIOTCS BEIHYHHOM
koadduiesTa  KpenocTH Gonee 5—0, mnoayckadbHble—or |5 g0 5
mnotHble—oT 0.8 mo 1.5, msrkuwe —menee 0.8. i

Mpu pacueTax HopM BLIPAGOTKH H HOPMHPOBAHHH 3aTPAT HA T€ HIIH HHble
BBl PadOT MIHPOKO HCTOB3YIOT KAaCCH(HKAUMK TOPHBIX NOPOA, NpPHBE/ICH-
ueie B8 Crpoutenbhbix Hopmax W npasuiax (CHull), Eamueix nHopmax n
pacuenkax (EHuP), Emmneix Hopmax BeipaGortkn (EHB).

2.3. DJIEMEHTBI KAPBEPA U TEPMHMHOJIOI'MA OTKPBITBIX
F'OPHBLIX PABOT

_ MecTopoXKzeHHe HIH €70 4acTh, OTBOAMMYIO I pa3paboTkn Kapbepom
HA3BIBAIOT KAPBEPHBIM MNOJEM HIH TOPHBIM OTBOAOM. Yuacrok
i‘etu:on NOBEPXHOCTH, 3AHMMAEMBIH TOPHBIM MNpPEANPHATHEM, HA3BIBAIOT 3e-
.p;c n ll): 1Hatrud :; To Tnaugom. Ha nnomamm semenbHoro oTBoga moMHMO Kapbepa
J1ars POMILIOMIAIKY, TPAHCMOPTHBI é ‘
St | ) p PTHBIE KOMMYHHKALIHH M OTBAJbI
I : T

pa‘!pall';:;T:l:Ithe'nthHBd}Om}{x NOpOd, @ 3aTEM M [OJIE3HOTO HCKOMAaeMoro
Y BCAYT TOPH3OHTANbHBIMH MM HAKJOHHBIMH CAOAMH, MpHYEM

BEPXHHE CIIOH Onepexk: = ~
e e e n S e S
CTYyn—y; T
BaeMas éauocizgzﬁ:g:ﬂ? TOPHBIX NOPOA B BHAC CTyNeHH, pa3pabatbl-
Hactb yeryna no ero nm: oo BOIEMER, O
CTBEME BRSO, g 06C;’Te- (?Tpaﬁamaaeman CAMOCTOATENbHBIMH Cpell-
YCTyna, HA3LIBAOT nonag C‘)'r)i(]‘la‘:le{\.ﬁ:l,t TpaHCHOPTOM- OGNHM A
HBI®) WIH mo HD.?IE‘SHO'\lyy Lg;cf"’- Yeryner no nyctsiM nopogam (BCKpbIil-
OTpaboTke. T.e. B o OTdeMOMY  (100bIuHbIE) MOTYT HAXOAMTHCA B
AOCTIKCHHS  Ipanmmy THM“- HWIH He pa3pabareiBaTbCA BCJIEACTBHC
“ep'd&?uqmm, 4PbEpa WM BpeMEHHOH KOHCepBAIMM, T. €. OBITH
, 7 CTYNBL MMerOT cre;
4 ogggﬁ,f“”' 24 ;'_:‘I:::K”;‘]Ew3‘”§”}fﬂTbl (pHc. 2.2): Hwkiioro ] W BEPXHIOW
OBCPXHOCTH  OTkoca, koTop: BEPXHIOK 6 GPOBKH, 3a00i 4— 4acTh
TS:E::O”‘H- 3aboem o6b|‘mr:;m53?1?{]:£ﬂc’[ MeCTOM 670 | EEIpEHRIETECiE
kil TCA TOpel,, HO HHOr[Aa M BeCh OTKOC
orxfs\'}pig?;w YTYna  obbiyno  ge
Y. phie Ha'sblem-—;axou“;yT noJocamu, mapajuiebHbIMA €0
Mu. 3axonku (7—9) no mnMHe HHOMA
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Pic. 2.1. DJieMeHTH OTKPHITHIX TOPHBIX pabort:

| BHGINHSR KANHTAALHAN TpAMIIER, 2 Pa3peInas  TpAaHILCH 3 mn
4 nokpk ponsi; §— nopoant; 6 — nepaGoune m:
¥aR njomanka; 9 I AHHTE/IBHAN a;

- 0 — i
s kaphepa; 13— BekphiunoR yeryn, 14 — saboit; 15—

sieero oteana; 1§ — rpancnoprias Gepma

JensT HA OTAebHBIE OJIOKH, pa3pabaThiBaeMbic
CcTBAMM OTOOHKH M BBIEMKH, 4TO MO3BOJACT

KOonbKUMHM 3aboaMH. 3axoika, COOTBETCTBYHOILAA

HocTH pabodero YCTyna, COCTaBaseT dponT pab
Has MPOTSHKEHHOCTh (POHTA BCEX YCTYNOB coctaBasieT (poHT

Kapbepa.

COBOKYNHOCTb YCTYTOB, HaXOAALIMXCS

npencrapiser coboii pabouyl 30HY Kapbepa.

Puc. 2.2. DnemeHTsl yeTyna (cruron-
HOii CTpesKkoM MNOKA3aHO Hanpasie-
Hue mnepemelicHus (ponTa pador,
UITPUXOBOH — HANPABJICHHE MO/IBHIA-
Hua 3abod) 7

YIPEHASs KANMTATRHAR  TPAl
7 — nobunmoit yeryn, 8 —
| —BBiemonibie ciow; /2-—rpa-
saxonka; /6 — spemennoft chesn; 17—

B OJHOBPEMEHHOH
VeTymbl, COCTaBISIOLIHAE

CAMOCTOSTETbHBIMH  Cpe/l-
oTpabaThiBaTH YCTYNM HEC-
no JUIHHE TpOTSXKEH-
otel ycryna. Cymmap-
pabot



A-A pabouyro 301y, pasjiencHn paboyy.
? " MH NJOWAAKAME  (pHe. 2.3), yu
KOTOPBIX  pacnonaraiot obopynosauye
\‘1“.}4\ IS IpPOMIBOACTBA  paboT no moprg.
- TOBKC K BLICMKC, BBICMKH, ﬂOl‘pyaxH W
NEPCMCLLICHHA  TOPHOH  MACCHI, a n
2 CKABLHBIX MOPOMAX TAKKC W paipay
BIOpBaHHON TopHol Macewl. [Napamer-
pbl  yoryna: ero Beicota h o yron
0TKOCA o MHHUMATBHAS WHPHHA pa-
Goueit mnowankn M nomkna obec-
nednTh HOPMAILHYI0 paboty ropuo-
- TpaHcnopTHoro obopynosanus, 3a cuer
HEKOTOPOIO  YBCJIHYCHHA WIMPHHBI pa-
Gowuelt MIOIAAKH B CPaBHEHHH C Mu-
HUMAJIBHOH CO3JAI0T TOTOBBIE K Bhi-
CMKe  3amackl  ropuoit  macce 17,
- BBICMKAQ KOTOPBIX B NPEACIax Kaxioro
yeryna BosmMoxna 6e3 HapyleHus npa-
BHJI TCXHHYCCKOH OKCIUIyatanumu u Ge-
J0MACHOCTH (MPH COXPAHCHHH YCTAHOB-
JCHHBIX [IPOCKTOM MHHUMATBHON (IMPUHLI MUIOWAAKH M NOJHOTE BLICMKH).
bopt kapeepa, KOHTYpbl KOTOPOro COBHAMAIOT € KOHCYHBIMH KOHTYpamu
kapbepa, Haseipaior Hepabo4unm. Hepabounit Gopr coctont 3 nepabounx
YCTYnoB, pasjicJcHHBIX  JIOILAAKAMME  JUIS PACTIONOKCHHAA TPAHCTIOPTHBIX
KOMMYHHKAIMI — TPAHCHOPTHBME OepMaMu, M MIOLIAAKAMHU, npe-
HAZHAYCHHBIME JUIA JaJIcpKaind  00pYIIHBAIOIMXCA KYCKOB M obecneyenus
YCTOHYHBOCTH ClAralonmMx GopT nopos —npeaoXpaHUTE b HBIMH 6ep-
MaMH,

Ceasb pabodux MIOWAAOK YCTYNOB W TOpPH3IOHTOB paipaboTku Me-
Ay cobol M € NOBEPXHOCTBIO OCylICCTBASCTCH Hanboiee 4acTo 1o
HAKJIOHHBIM - OTKPBITHIM  TOPHBLIM  BBIPAGOTKAM —KANHTANbLHBLIM TpaH-
wesm. Buewnue Tpanumicn pacnosokeHsl 3a NPE/ICIAMH - KOHTYpa  Kaphb-
€pa, BHYTPCHHMC TpaHlICH —B mnpeae]ax KOHTypa Kapbepa. Tpamiues,
pacnonokeniuic wia pabosem Gopry u nepuoaMueckH nepemeliaemsie B
HOBOC  TOJIOKCHHE, HAIBLIBAIOT BPCMCHHBIMH MM CKOJNb3ALIUMH
chesdamu. Jlus cosmanua mavanbnoro gponta pabor Ha IOpHIOHTE
MPOXOMAT PA3IPC3HYI0O TPAHIUCIO WIA HAYAALHBLIA KOTJOBAM,
[lposesiense  Bekphisaiomx BEIPAGOTOK  (KanMTAMBLHBIX TPAHILCH, CBHC3/I0B)
W TOMTOTOBATEALHBIX  BLIPAGOTOK (pa3pe3dpiX Tpamiuell, HAYAJBHBIX KO-
FIOBAHOB), MMECIOLLMX [ICIBLIO CO3IAHUE TPAHCHIOPTHOIO JocTyna K 3a008M H

Ha4anpHOrO  ponta pabor, oTHOCAT K IO PHO-TOATOTOBUTENbHBIM
paboram,
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Puc. 2.3. Cxema pabowueit niaoumaaxu

Boutasaemyio  us KAPLEPOB  MyCTYIO  HOPOJY  YKA4/ALIBAIOT B CHEIH-
ANBHBIC HACLITM, pacnojiaraeMeie BHe NPE/IC/IOB Kapuepa, — BHEIIHUE OTHA-
Bl WK pacnonaraemsie BHYTPH Kkaphepa B BeIpabOTAHHOM [POCTPAHCT=
Be “BHYTpeHHUE oTBans., OTBankl yKNauiBalOT B BHAC OTAC/b-
HBIX  APYCOB —— OTBAJLHBIX YCTYNOB, KOTOpbIE XapaKTepU3YIOTCA TCMH IKE

VIEMCHTAMY M NAPAMETPAMH, 4TO M KapbepHbie YCTYIIbL.
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4, OCOBEHHOCTH KAPBEPOB .
j]jlﬂ ABTOJIOPOKHOTO CTPOUTEJIBLCTBA

> g . o KHOTO  CTPOMTEILCTBA, TAKHE KaK
Crendmieckue  ocobennoct  J10po
M(‘IGHRI:HU(tC)Th (pponra pabor, Gonbiuas rlpo*rsmccimq‘:.;ra gf:mjgzoﬂ:;ﬂmﬂn&m
3 ' : M cosan
pa.  JMKTYIOT cBon Tpebomanus  np
;":)I[’)ummﬁblﬂyalou.mx npeanpusATHil. YCI0BHO Kapbepel JUIH ABTOAOPOKHOTO
CIBCT B é Al Iy,
ADOUTCALCTRY MOKHO PasiejiMTh Hd TPH 3
pils [Meppylo Tpynny COCTABIAIOT BPEMCHHLIC, npmpa:;cﬂx::r::l ;apé":g:i n?;yn::u
SBAM . CTBCHHO € ONpel
[HOHAJIBHO  CBA3AHHLIE  HEMOCPE/ PO 8
ftﬁwx'rom. PACHONOKCHHBIE HA PACCTOAHMAX, HE upem,gmn:m.w:tMze‘c'r 2P?m
wero. JL1s TAKMX KAPLEPOB XapakTepHa paspaborka HeGoIBIIHX Yok
{HiT, 3AMACTYIO HE MMCIOUIMX YTBCPAICHHBIX 3aNacoB WiH nmemum; v
B K‘aTcropHax C, wi C,. Jlns crpoMTenbcTBa Kaphepon acs:o TPy
AOCTATOMHO HMCTL B pa-;paﬁo;gg ugggnu:iyt; ‘nnnggnmm mycnmoancmm
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BO3MOKHOCT MOJKIMIOUCHHA K CYLICCTBYIOUIM JTHHHSAM  9JICKTpOnepe v
WUrHoprpoBaHHE ITHX (pakTOpOB MPH BLIOOPE MECTOPOKIACHMI U5 Pa3paﬁorxﬁ
YACTO MPHBOIHT K JHAYHTETLHOMY YAOPOKAHHIO MPOJYKIMH, HHOTa B 1,5 )
paza Mo CPABHEHHIO € ACHCTBYIOIIAMH ONTOBBIMH [ICHAMH.,

2.5, OCHOBHBIE JTAIbI OTKPBITBHIX FOPHBIX PABOT

JlioGoii  kapsep 10 06bMe  CTPOHTEABHBIX MATEPHAIOB MOXET Opryy,
co3zan M Ha Oase JCTANLHO Pa3sBEMAHHBIX M HALIOKAWMM 06pasom
yTBCPAUICHHBIX 3AMACOB MOJIE3HOIO HCKOMAEMOTO HA OCHOBAHMHM YTBEpXeH-
HOTO TpOeKTa pa3spaboOTKH. [Ipi NpOH3BOAMTEABHOCTH MeHee S50 Thic, p?
ropHoii Maccel B ToA Ge3 TMPHMEHEHHS B3PbIBHBIX pabor Bmecto npoém,a
MOXKET 6];!'“: YTBEPKICH BbILIECTORLICH XO3HCTBEHHOH Oprauusaumeii mnay
ropHbIX PaboT, MpeAYCMaTPHBAIOWIMA TMOPAAOK H  cnoco6  paspaborky
07IE3HOr0 HCKOMAeMor o,

Jlo Hayana CTPOHTEIBCTBA Kaphepa BHE 3ABUCHMOCTH OT €ro Mom-
HOCTH HeobxomuMo O(OpPMHTL TOPHBIH H 3EMEIbHBIH OTBOJIbL. IMpenocras
JIeHHe TOPHOTO OTBOJA (4aCTH WJIH BCErO MECTOPOKIEHHA, ncpcﬂanaeMbe-
a1s  paspaboTKH  AAaHHOMY MNpEMNPHSTHIO) is  obuepacnpocTpanenmsix
07IC3HBIX HCKOMACMBIX MPOH3BOAAT HCIOJIKOMBI PAHOHHBIX MIIH TOPOACKH
CoBeTOB HApOIHBIX ACOYTATOB C PErHCTPALNCH MX B YNPABICHHH OK x
I‘ocrop}'cxuaﬂ'mpu. OT1BOA 3eMENBLHOTO YHACTKA UTH CTPOHTENLCTBA Ka p)nja
nepepadaThIBAIOIIEr0 KOMIUIEKCA, MOABE3AHLIX NMyTeH W APYrHX me i
peHbIX 06BEKTOB MPOM3BOLAT MOCHE OOPMICHHS 'ropuoro 0TBOJ1A frisicg
HCnokoMa.  MecTOpokieHHs, HaxoAslMecs B Npenesiax nonocpﬂmcnum
M0/1b30BAHHA, MPCAOCTABICHHOH 18 CTPOMTENLCTBA JAOPOIH. MH' i
pabATLIBATLCA MPATPAcCOBBIMK  Kapbepamu (I rpymmsr) 533' S e
mr:lmro OTBOJ4 OHHM YCTYNIOM BBICOTOH 10 2 M Ge3 m OQ)OPMJ'IeIiHa
pabor. e PHMEHCHHSA B3PbIBHBIX

[Mepron okcnayarammm sect I T
NS Hegmﬂ“: ?ngr:giox;euélcﬂ B:J !ipri'n,m cnocobom MO0
NPOH3BOAAT PACMHCTKY MJIOIIA/N crpomcwfm',l-}‘ ot R ]
OT Jleca, KYCTAPHHKA M CYICCTBYIOWMX ¢ ' TICPBOOUCPEHBIX 06LEKTOB
TEILHOTO €04, CTPOHTENLCTBO MOABE3 ) e CHATHE, HER e BT
BRIMOTHAIOT paboThi Mo orpaxienmio J’.mx MYTCH i MHHH S71eKTpOnEpenayH,
BOA H OCYIICHHIO MECTOPOXICHHS ( Edpb?pu OT CTOKA TajbiX M AOKACBLIX

cCim 910 Tpebyercs). 3amaya Irama—
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nyck ApoOWIBHO-COPTHPOBOYHOIO 000pyAOBAHNS, CTPOMTENLCTBO AAMUHH-
CTPATHBHO-XO3AMCTBEHHBIX 1 OBITOBBIX TOMEIIEHHH, [UIOUIAJI0K ¥ CKJIAJI0B
roTOBOH TNPOAYKIINH.

Moce 3aBeplicHAs CTPOMTEILCTBA U OCBOCHHA MPOM3BOACTBEHHON MOLI-
HOCTH HAYMHAECTCH ITAN HOPMAIBHON IKCIUIYATALMM Kaphepa, B TEYCHHC
KOTOpPOro BeAyT AOOBIMHBIC M BCKPBILIHbIC paboTel ¥ nociae0BaATENLHYIO
peKy/TbTHBAIMIO  TUIOMA/eH  OTPAOOTANHBIX YYACTKOB W  OTBAJIOB. [pu
pa3paboTKE HArOPHBIX, HAKJIOHHBIX M KPYThIX MECTOPOXJICHUH BEIYT rOPHO-
MOATOTOBUTEIbHBIE PabOTHI M0 HAPE3KE HOBBLIX FOPH3OHTOB JUIS MOUIEPKAHHA
JUHEB! (PpoHTa A0OBMHBIX PAGOT U TOTOBBIX K BLICMKE 341ACOB, HeoOX0MMBIX
JUIS BBINOJIHEHHS TUIAHHPYEMbIX OOBEMOB  JA0OLIMH.

Ha sapepiiaioliemM Jrane rocjie OTpabOTKH OCHOBHBIX 3aMacoB Kapb-
€pHOIO OIS MPOUCXOMAT 3aTYXaHHE rOPHBIX paboT 1 mosHas PeKyIbTHBALIHA
peeX HApYLIEHHBIX TUtomtaneit. [opHOTeXHMYECKas PEKYJIbTHBAIMA BCCX Ha-
PYUICHHBIX 3eMElb M Cla¥a HMX 3EMICHOJB30BATE/IAM JOJKHBL OBITH  3a-
BepilieHbl HE TO3/IHCE YeM B TCHCHHE TOJA MOCIC OKOHGAHMA paspaboTku
MECTOPOKIEHHA,

PaGoThl MEpBLIX JIBYX T4NOB, KOIJa Kaphep C€HIe HE JdeT NPOIyKIHH,
(puHaHCHPYIOTCA 3a CUCT KATIATAJIOBJIOKEHHH M OTHOCATCA K TOPHO-KANHTaJIb-
upim. JUisi mpuTpaccoBeiX KapbepoB (I rpynmbi) 3aTparel Ha 9TH paboTh!
OTHOCAT HA YAOPOKAHUE CTPOMTEIbHO-MOHTAXKHBIX paboT No CTPOHTEILCTRY
poporn. OGBIMHO B NpOLECCe IKCILTyATAHA ITHX KAPLEPOB NepBOHAYATBHBIC
3aTPATHl MOJIHOCTBIO TEPEKPHLIBAIOTCA 34 CHET 3HAMHICALHOTO yAeleBIeHHsA
mebHs M0 CpPaBHEHHIO C MPHUBO3HBIM C oOIMM COKpalllecHHEM 3aTpaT Ha

CTPOMTENBCTBO [IOPOTH.

2.6. OCHOBHBIE YCJIOBUSI BE3OIACHOCTH HA KAPBLEPAX

Texuuka OE30MACHOCTH WIM CHCTEMa TEXHHYCCKMX CPEJCTB M HPHEMOB
paboThl, obecrnieduBalomMx Oe30MaCHOCTL TPYAd HA TOM WIH WHOM IpOH3-
BOJCTBE, MMeEET T/IABHYIO 3ajiady — NpeAyNpPek/CHHC HECHACTHBIX CIyHacs H.
3a601eBanHi. OCHOBHBIC MPHYHHBI TPABM C TAKEIBIM MCXOJAOM Hi Kapbepax:
JnekTpuyeckuii Tok (30-—34%), cpeacTBa KAPEPHOTO TPAHCIOPTA (23—25%),
MALIMHBL U8 OTGOMKH, TOTPY3KH M nepepaboTKH ropuoit macesl (15—18%),
0OpymAOIMEcs HIH Pa3ieTalomrecs b6l 1 kyckn (11— 13%), B3peiBuaThic
MAaTepHaIbl [pH OOpALICHHH C HAMH (4—6%).

BezonachocTh paboThi Moker ObiTh obecrieveHa JMiib B TOM CIYHae,
KOT/Ia MPOM3BOJACTBEHHBIE nepconan, ofopyiaoBanue, MHCTPYMEHTBI, obuias
HPOM3BOJICTBEHHAS OOCTAHOBKA YAOBJACTBOPAIOT ONPE/ICICHHbIM TpebOBAHUAM,
JanaHupoBaHHbIM B EAMHBIX mpaBHiax Gesonacnoctd npu  paspaborke
MECTOPOXK/ICHHH  MOJIC3HbIX HCKONAEMBIX OTKPBITLIM cnocobom, EaumbIx
npapuiax OGe30MACHOCTH NMPH BIPHIBHBIX paborax, CHull I11-4—80 «Texnuka
6e310MACHOCTH B CTPOMTENLCTBEY H APYIHX HopMaTHBHBIX [oKymenTax. Ilo
sakonam CCCP ajIMMHHCTPAIAA NIPEANPHATHS HECET YIOJOBHYIO OTBETCTBCH-
HOCTH 3a HecoDMo/eHHE NpaBii 0e3onacHoCTH. .

CooTpercTBUC PaBOYMX W CYKAUMX BBINONHACMOM pabote no 3A0pOBbIO
JIOJDKHO  YCTAHABJIMBATLCA MO pesyJibTaTam 00A3aTeNLHOIO  ME/MIHHCKOIO.

OCBMIETEILCTBOBAHMA BCEX PaboTaIONHX HEMOCPE/ICTBEHHO HA  OTKPBITBIX.
55
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apnofi paBoTe MOTYT JOTIYCKaT Les 'lm_u,tm TR, HMeIole
ukamio i oA OTOBKY (llf’-'“lll-‘P)UltI\!llelc YAaocro-
JaMerani) W 00YHCHHBIC TCXIHHKC Ge pobemeinic . O6m3arens,.
CitiKe GEIOmICHOCTH 1 NPUBHIAM OKASAHHSA HCPBOH oMoy
FIOCT AU BITHM npoxoAl  Bee HOCTYIATIOUMNE Il:i‘ ropHoe  npeanpusitue ¢
: 1."' i couteil KIaMenon 1o YIBEPARJACHION HPOIPAMME B KOMHCCHyY
'M'“"‘“m,l!fl.i £ M LHBIOTO MIDKCHEPA 1M ero samecturens. Miuxe.
(10 NPEACCATEILETHOM ; il ANATBHMK  YMACTKY, ONeprer
HCPHO-TEXHINECKHE padOTHHEN MacTep,  Hatad L ) il CPICTHE,
MEXHHHK, B ||L-||ucp¢,'tl."lllt'nlli!l.“lltl,‘l‘lllllk‘lllic xmu;?l..lx II.‘ll-l[).lliJlﬂt'lcu paboyuis,
APOBOAAT MHCTPYKTUX Ha paboueM Mecte B BRJC Oeceitbl ¢ npakTHyeckiy
HOKA30M OEIOMUCHLIX IPHEMOB PADOTDL W llﬂ-’ipﬂﬁlllle pasbopPOM KOHKpETHbIx
pHMEpoB Wi NPAKITHEN ]‘illlﬂ'lhl h'il.]')hcpuli. ‘ilﬁﬂ‘ll.'lll THAKOMHAT ¢ K(‘j"c’rpy"_
LM OCODCHHOCTAMH uﬁnp}';lnllillll‘lﬂ. Hi KOTOPOM OH JIOJIZKeH DHG("I'&TL. e
yetomnaMi W npremamin Gesonacod ‘pilﬁl.lll.-l (pH YIPABICHUH, OCMOTPIX,
renIHECKOM ODCTYAMBUIIH, CO CNOCODAMU YCTPUNCHHS OCHOBHLIX HEHCIIPAB-
poctell i BHNOMICHHS PeryIHPOBOK, € MCPUMH DCIOTICHOCTH TIPK  3aMcene
pabodero 06OPYIOBANIA, NEPEMCICHHN 1 Oykeuponke, ¢ npubopamu Gesonae-
HOCTH,  NPEAOXPAHHTEIBIBIMHI YCTPOHCTBAMH,  JALIHTHRIMK - fpHenocobe-
JMAMIL, CPCICTBAME CHTTATH AL, BAPHIHLIM  OCBELICHHEM, ¢ ocobennoc-
TAMH OKCIUIVATAIME B PAKIHYHBIX TPOHIBOJUCTBCHHBLIX W NOFOAHLIX  YCil0-
AN
Micrpyktax wa palouesm mecre no rexHuke Oe10MicHocTd nojapasje-
weren wa nepsrannti, nostopustii wo sueovepeanoi, Ileppuump i un-
CIPYETUR NPOBOAAT AP Jonycke k pabore pHoBL NpuHATOro pabouero,
MosTopusi HHCTPYKTAK NPOXOAST Bee paboune, HE3ABHCHMO OT CTax
PabotTi o aaniolt npodeccun He peke oAnoro pata B TpH Mecana, Llenn
::.l'I:‘l';’I::lI'::;||milll:tir:;:\-lr;'r»:i “1::? m-‘ np-t:lf“;.l m,c“ o Toit xe porpaMme, 110
> v YRTdk, : PHOAHMCCKOC HATTOMHHAHHE Pilﬁt‘l‘lcmy ﬂpuBHJI
I::::::::::wl:n':namincul ia pabotem mecre, Bueouepeanoih nuerpykrax
\: 10mMft Ih\i l“l ”:J;Il::f .p‘",}l.l‘“"i” I MY JIPYrof MOJICH, WIMEHeHHH
A RAPUKTER PAbOTRL. NPH BLUYE HAPHAA-JIONYCKY Hit ONACHBIC

PUBOTHL  BpH HApYIIeHIK patiounm amtir 3
! M Hpasia  Gesonacioc -
R pi CIONACHOCTH WK [IPpH HEe
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KOUKPETHRIX  DPOMIBOACTBEHHME  Yei10 e '?" R "‘.| paGouem mecte i 8
UK, TIPOBOAMKIII HHCTPYK A% ,;.'.“f“”?' Miacnepuo-rexnmieckmit pabor-
reasioi pabore, eonn |m-..'.:lc.=;|u|ll"| l:c'[:-]-‘l*‘uf ".l-“:lycxulb pabouero k caMocTos-
BMNOAHEINA nopyseriol pabors ()}:l ':J.m.“"mm"“ IPREMER ST AR
GEIOMAHOCTH 1 paBorent mecte -mclm?:":it}numu MHCTPYKTaMa 110 TeXHHKE
n:‘u]l:hll HINIEL B kyprase. Inanyn ﬁc'ln:I‘II:.')l.illll;mlu.P“mu. PHOCHAPAINDI )
"I"'".tl‘r::m‘: :‘!:::t‘l:llllllﬁ-l\lli MALUMHHCTOR mpm:[,‘ :L;;ﬁ:::ll]up::‘j:h::l ::I_:ﬂ:;
K rexmmccromy pyxone e, "HAHEMBC IpeanpusTHEm
) VIC J ]
::“"“'""[:"*:‘“ :-Ilull'n:lllur.HI.lciIlli:.'u:l".'Ililt:'g::‘:z: ,r::lﬁm.uM" JAOUYCKAIOTCA  JIHLA,
\Ilu:lm\lrl.;-u:.n““wl.um“"“'“ BeACHns lDP!Illxpnn'rgmchc“nc Dﬁpﬂ‘mﬂﬂ““c
GeronachocT “[‘.“m He pexe omoro pan;'j : Pé 01 (nociae  oKoHYaHns
Texmeckor g ""“Hnu'lmmfl KCIyaTinmy oaclp“- T
peactanmrenedi ‘[[‘“IHI.: T Kaphepy CIII:IllliIJI::' P L ACID NSRRI
: OCTOPTEXiIA 3Oy, WA KOMHCCHS € yMACTHEM

Ha kaxiom pabotem mecre gomknnt Gurn obecnedennt Gesonaciuie u Kom-
opTHBIE YCAOBHA TPY/I. FANPEILACTCH BRULL HAPAAOD 1 pubory n mecra, e
BOIMOKIO HAPYIICHHE At GE30nacHOCT, KPOME HAPAAOR 110 YCTPANEHHIO
yrix napyienmit, Kakaoe pabouee MECTo nepe nasanom paborst u i revennne
CMEHTBI OO OCMETPHBATHCH MACTEPOM HIIH 110 €10 NOPYHEHnIo GpUIasmpoM, i
B TCHCHME CYTOK — HMIBLHHKOM YHACTK K ero saMecturenes, Pabouune Mecra
WOBLIXOBE WA HHX HE JIOMKIEL SArPOMOKANTLCH nopoaoil 1 kakumu-imbo
APEAMETAME, 3ATPYANSIOUIMK cpoboioe  nepeapukenne Josiel, opie
pLIPAOOTKH KAPHEPE B MECTAX, NPEACTARIMIOMNX ONUCHOCTE MIJCHHA W X
OCH, @ TAKKE TPOBMIILEH BOPOIKK AOAAKNLE OLITE OF PAKACHLI ITPEAYIPE/ANTEN -
HLIME KM, OCBEILICHHLIMUI B TEMHOE BpeMst ¢y Tok. BogocOopiumin, mpuininie
WAPEHAKIBIC CKBAKUHBL  (YPOBE W APYIHE HAKAOHUBIC W BEPTHKAILILIE
BRIPAGO TN JOUKILE OBITH  HAJCKNO NEPEKPLITHE WK OFPAXICHLL,

Yrohsl mbekarh anapuil 0 HECHICTHRIX Cydaen, coisanmnx ¢ obpyure-
HHEM M CTIOMBANNEM YCTYION, TPAHCHOPTHBIC # IHEPIETHICCKHE KOMMYHHKI-
L ORI PACHOMATATHCA - IPCACTAMM BOIMOKHON IPHIMBL 0GpYIIeHns,
[pn noramenuy yerynon AOAKILE OCTABIATLCH e BONee MeM qepes Kamabie
IPI YeTYa  npepoxpatuTenuinie  Gepmil, IHPHHONR He MeHee TPETH pac-
CIOSMMA 1O BEPTHKAAM  MEAKLY  eMekubIMi GepMamu,  BepMil  JI0JDKILE
HMETH  AOCTATOMHYIO TIMPHIY JUIA MX  TEPHOAMYCCKOR  MeXansnponaiion
OMHCTRHN.

Buicora yeryna npi paspaborke Ges npusenenis pspuisinix pabor ne
AOKH NPEBLILATE MAKCHMILHON BLICOTHI YEPRANMA IKCKABATOPA, & NpH
BIPLIBHOM PLIXJICHHH MACCHBA (IPEBLITIATE MAKCHMIUILIYIO BLICOTY “MCPIaius
Bosee vem b 1,5 pasa. TIpy 9TOM BLICOTA PAIBAIE BIOPBAINOR TOPHON MicChI
NP OANO- W ABYXPAAHOM  BIPHLIBAHKN  He  JOJDKHA  TIPCHBLIIATE  BLICOTH
GEPTIAIHS, & TPH MHOTOPAZNOM WIPLIBAHHK — TOAYTOPHOA BRICOTHE HePIaiMA
skekaparopa. Tlpu paspaborke Aparaafinom, MHOTOMCPIAKOBLIME W poTop:
HBIMH OKCKABATOPAMA  BLICOTA YCTYIR HE JA0JUKHA HPEBBLILATE BRICOTY WKW
CyOIy  Mepranns IKCKABATOPA,

Vi orkoca pabounx yerynos npu pabore mexnomatil, Aparmaiun ‘
POTOPHOIO  IKCKABATOPA  1E  AO/KHLE  Npesuiarh 80, o upn pabore
MHOTOUCPIAKOBLIX IKCKABATOPOB HHAHAM UCPIANMEM — YIUIL CCTECTRENOTO
oTkocH patpabuTLiBaeMbix Hopo/t. Heanss paborars wa yerymax npu wajimiun A
HABHCAIOLINX  KOSWIPLKOB, 1ABG H OTACABHLIX KPYIHLIX BUAYHOB, O TakAe =
Hanecos W3 crera W, JUI IHKBHASIMN Hasueell, KOILIPLKOD W HIKON0R . J*

r

CACAYET TIPUMENSTD AOMATLI-CKPEOKH, HIACBACMBIE 11 KOBI IKCKABATOPA, WIH
HABCCHBIC YCTAHOBKH K TpakTopam. Pyunas oBopka A0MyCKAeTes TOALKO MOA
HenocpecrnenimM Habaioenuem aui wasopa win Gpuraaupa. fpu otom
PaboMHe 0L HOARIOBATHC HPCAOXPANNTCALNLIMK MOACAMM ¢ KAHATAMM,
FAKPENACHIBLIMHE 30 HUJACKNYIO Onopy. Ny | ¥ 12
B remiioe npemMa Cyrok nee mmmmm OuiTh ocneens

cootmercrimn ¢ nopMami Eaminix npasua Ge3onacnoctn mps
MECTIX BOBILYX AONIKEH COMCPRATH 110 te menee 20% «
Gonee 0.5% yrackucaoro rasm npu ' '
HEOOXOAMMO NPHMENATE PASTHTHLIE CPEACTRA 11k
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yepes Ke! /

: . yRasATCIAMH B rtemuoc BpeMA CYTOK Nemexajinpie  JIopoxky "
Ik.m.l”t”: '-u'-pc: ACNCpe M anTOMODMILHBIC  JIOPOTH  JJOJIKHLL Gty
::t[::;:rlum [Uig cooluenus MEALy YCTYIAMH HONANLE YCTAHABIUBATLCH
POYHBIE SECTHHILE € ,IH)'!L‘JUP:ll!llll\l“ !Illp}"lltfd“ll " II(iK:I{-!II(JM HE Clulie
60 Pacc1osmne MCALY gecTHHIAMM 110 JUTHHE YCTYDA HE JIOJIAHO [IPEBLILATY,

500 M
bonuias
MalliHl B MEXAHHIMOB

waCTh MECHACTHBIX CAYMACH Wi Kaphepax cuasana ¢ paGortok
Ocnopioe  Tpebopanne  HEIONACHOCTH — HCNPABHOE
COCTORNNE MATIHH, KOTOPOE JAOJAHO NPOBEPATLCH CACCMEHHO MAUIMHUCTOM,
CACHENEILHO — MEXAHHEOM YHACTEKdD H CACMECAYTHO FTABHLIM - MCXAHHKOM
KApLEPA, €10 SAMECTHTEIEM HAH JIPYTHM HASHAYCHHEIM  JIHILOM, l'c’iy,flh'lil'll,l
[POBEPKH  JI0TAHBE Guirn sanucanst B aypwane, Paborars wa wemcnpasmbix
sainnnax  weansd. Topisie, Tpancnoprusie H CrponTcibio-JI0POKHLIC Md-
IHHB JOMAHL HMETL CHEHBILHBIC }L'Ipulil.'lu.'l_ OCBCHICHHCE, llcnﬁxﬂ,leMyln
KOHTPOLHO-HIMEPHTEALHYIO Annaparypy, KoMILICKT MHCHPaBHOIO HHCTPY-
MeITd, NPOTHBONOAAPHBIC CPEICT B Iw’muc’ HEPEJatu, BaJILE W JIpYrde
BPALAIONINECA | TOJIBHANBIC JCTANH A0JANL ObITE 3AKPLITHL OF PAK/ICHAAMA
WK KOKYXAMH, CCId B pabore oKoN0 HHX MOTYT HAXOauThes moiam, Paborars
Hd MAlUHHAX CO CHATHIMH O ['I-'I)K.IL‘IIHH'HH HIIH KI‘J)K}'XHMH HEJILSA,

Ha kaziylo Moaens npuMendeMol Ha KkapLepe Maltunsl Jonxkna Ol
HHCIPYKILHA 10 ¢ ﬂcsnn.m'mu IKCILTYATAUHN M uﬁc:ly;xmmlmlu, KOTOpyio
CACIYET NEYKOCHHTEALIO CODIOMATL BCCM JIMUAM, CBASAHNBIM € IKCIUIYaTa-
el peMonTaMu 1 oberyausandes. Tlepea nadaiom paborTel HIKM JBHAKEHAA
MislITHH LI -.1.::m1u:1u Aoawen yheuthea B OE301ACHOCTH WICHOB Opuraan
WAXOAUTAXCA TODIMIOCTH JMIL W 0aTH 4BYKOBOH WM CBETOBOK CHINAL,
KOTOPLIR JAOXACH DBITL Capiuan (Biei) u nongien peem paboTalonmM B 30He
ACHCTEHA s, Kagunh  Henpasmanno  noaannsii uim  HenonaTHbi
CHTHATL JI0JACH  BOCTPHMMATICA Kak cuinan «Cronyn, Tabauua curaasion
ACIAWA DUTL Biscuena wa paboraiomiem Mexanusme wim BOIMIM OT HEro

B wepaGosee mpema ropusie I PAHCTIOPTHLIE i ; T :
M. TN ROTILR ‘.H g [ .vt u ‘;lupnd{ll(l.'-.(.Ipuulcﬂblil;lc

abon B Oesonacnoe Mecro, KOBI ofy-

HIEH WA semumo KabOmma wnepTi v
| mepra w ¢ mraomero kabead CHATO  HanpA-

Mpy pabore way JBHACHEN MAllIHN

KOBUIAX, Wi pamay FANPEUIACTCA NOAAM HAXOAMTHCA B

AONAND n,u.ummxu'.:'“ BoOynkepax mammn. B kabune Malmiauctos me
it 4|1;.mm¢m|,mj o _’.'f-ll.uw MOJIER,  yesm NPEYCMOTpeHo  3aBOACKHMH
HHCAO MONeR e 1o ;.«:Jm'm""‘ ATIPH OTCYTCTRAM YKABAHMNA B MHCTPYKUMAX
HoAKen paborars, u .;,"' IPCBMIATL Yueaa cupennii B kabune, Mammuuct He
MOKET YAlEnHTICE MMOIIEHHOR, pranolt opeasie  obysu, Tak KAK OCA/L
WOl Manmmy i L‘l };:L}:,’:,y,”:a"““” HACTH MAIHIGL WKW TOMEIIATE [PABHIL-
fo,"””.‘”“_ didMH M NE/Lasaamm 1 "
ie H obry G YIPABICHAA,
SkpMTYE w.--u_-,_-...-“-,b-,’,m".m MATCEPHANLE A MALIAHAX JONKNLE XPAHHTHCA B
: CRHE Almkax. Cmaska mawmsg u MEXANMIMOB 1A XOLY

9K

PAIPEIIACTCH TOJLKO 1IPH HAJIMIHH CIEIHANLHbIX yerpohcrs, obecneuunaonmx
HesonacHocth ATux pabot. Janpeiaercs Hernoab3oBanue OTKPLITOro OFHA Ui
PAIOIPEBANNA MACC/, BOALI W JIBUIATCIA B 3uMHce Bpemd. Janpeusactes
BLITOANATE OCMOTPBI, HANAJIOMHBIC, PEMOHTHBLIC M ApYTHe paboThl, HAXOAACKH
(o1 HOANATEIMHE PABOMHMH OPIAHAMM, YACPKUBACMBIMH KAHATHLIMY MEXAHMN -
MAMH WM THAPABIMYCCKUMA  tamiapavuy, JLia suinosienus takux paGor
poanATLe pabodue oprane J0JKHLI YCTAHABIMBATLCHA HA NIPEAYCMOTPEHHLIX B
mmupy«uuu AANOpax, a 1npu Hx o1rcyrcrsmn Hd KO3JIAaX WKW KJICTAX H3
Gpenen. [pu ocMoTpax, HalaaKax, NOATAKKE KPCIICHAR THAPOCHCTEM NIPUBOJL
HACOCOB HOMACH OLITHL BLIKIIOMCH, & IHAPOCHCTEMA B IeJIoM ocsoboxkiaena or
sansenud (paboynit oprag Onymen Ha 3emMINo, H BCE J0J0THHKH THApOpacipes-
ACAHTENS NEPCKIIOYCHBE HA CIIMB MACCH W HCHOJMHUTCALUBIX THAPOIMIKHIPOR
p Oak). Bo wibexanue TPaBM OT PACKPYMHBAIOWIMXCA (POBOAOK Mpu pyOke
KAHATOR MX KOHILI 0OMaThIBAIOT NpoBOJOKOH © obeHx Cropod o1 Mecta
paspybku.

Ha kaxjoM kKapbepe HEoOXOMMMO BECTH  YHET  [POHIBOJCTBEHHOIO
rpapMatuiva.  OCHOBHBIMM  JIOKYMCHTAMA JUIA Y1010 ABIAIOTCA «AKT 0O
HECHACTHOM CAYMAE, CBABANHOM ¢ npowspoictsomM» ¥ «Kuura perucrpanvu
HecwacTHpx cyqaesr, Bee necuactHnie ciayqan Ha POMIBOJICTBE [MOUICKAT
PACCAC/OBANMIO, PETUCTPAlMK W yueTy. Kak i HECHACTHBIN ClyMai JposKen
(UATEILHO AHATHIHPOBATLCA Ut paspaboTkn M OCYIIECTBACHHA MEPONpPHa-
il o npejoTepaiiennio B HGyayiem,

3. BCKPBITUE MECTOPOXKJAEHUNA

11, CHOCOBBI BCKPLITUA U ITAPAMETPBI BCKPBIBAIOINX BLIPABOTOK

BekpuiTUeM HAILIBAIOT TOpHBIE PaboTl N0 COVIANMIO  KOMIVICKCA
pipaboTok M coopykennil, oGECHedUBAIONIMX JI0CTYN K MOJIEIHOMY HCKONAC-
MOMY, TPY30TPANCTIOPTHYIO CBAYEL MEALY PabOYHMH TOPHIONTAMK B Kaphepe
M IPHEMIBLIME DYHKTAMM  Ha  [TOBEPXHOCTH,

JUiA  BCKPLITHA  MECTOPOKACHUA B OCHOBHOM  MCIOJLIYIOT  OTKPLITHIC
BRIPAGOTKM: TPANIUICH, TOJXYTPARILCH, HACKITH H B PEAKHX CIYHasx MOAseMIbic
BLIPAGOTKY -~ CTBONLI, TOHHEAM, [ITOJNBLIN, PYAOCIIYCKH. [lo ornowennio K
NPOCKTHHIM KOHTYPAM KAPLEPA PASIHIAIOT BHEHINEE W BHYTPEHHEC BANOMEHUA
Tpammed.  Feam yeryn  BCKpBIBAIOT  HE3aBHCHMON Tpamieed, 1o TaKylo
TPARIICIO HASBIBAKOT 0T 1L 10 R OBLIMHO TPANILIEH, BCKPLIBAIOIIAC Kk~
AUl yCTyn, CBABANBI B CAMHYIO TPANCHOPTHYIO CETh - CHCTEMY Tpanei,
oy KUBAIONLYIO  TPYIITY  YeTynos (rpyfnnosne TPUMIIEH) WIK  Bee
yerynul kapeepa (06 mne Tpanuien). Tpauuien, CHyKauHe JUis JIBHAKCHHA
KAK  IPYACHBIX, TAK W NOPOKHUX  TPAHCTIOPTHRIX  CPE/ICTH, HAILIBAIOT
OAMNAPHLIMHE, MHOII NPOXOMAT MAPHLE TPANIIEH WIH CHCTEMbI
Tpamiuelt, oM W3 KOTOPHIX CAYAMT JUIA TPYsoBOro, a Jpyras — uid
NOPOANAKOBOTO JIBUACHAA. TPAHIICH, PACTIONOKCHNBIE HA KOCOTOpE WM 11
Goprax kaphepd, MMEIOT HENOMNOE NONEPEHHoe CeYenne W NpeacTanimor
cobol nonyrpamien; ux 06LIMHO HABLWIBAIOT CHEI MUK

Tpamien win CLesul MOryT BuITh CTAIMONAPHLIMA, HMCIOTHMA HOCTOAN-
HOE OJOKCHHE, WK BPEMEHIIMH, WIMEHAIOLIMME HOJTOKEHHE Hepes onpe/ie-
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o abimna 3.2 P T panieh
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N mypach L ABTOTPIRCHOPTS
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BLICOTA  OIPAkIAIouIEro  pana (npu
07m, 277511 M); b,z2] M—
NOKA3ATC/IH  KPYTHIHE  OTKOCA

CTOPOHE  OF PARJMOUICIO  BAd, h,
IpysonobemBocts Mawsy a0 20 1
wHpHsa NpuiMid  DEIONACHOCTH, m W N
OIPARIAIOWEro Bada H AOPOKHOR OJEKIIN.

B rabs 3.2 npueesena WWHpHHA TPAWICH (YMCAKTENL) W NOAYTpaHinel
(SHAMEHATENL).

Ofuem Tpadiel ¥ NOAYTPAMINCH HAXOUAT KAK CYMMY [POU3BEAcHui
WAOULAER NONEPEIAL Ce9CHAA B XAPAKTCPHLIX MECTAX HA PACCTOAHKE MEKJLY
cenernamn. [lpn pasiniion peasede u npasuisuol Gopme o6LeMBI MOXHO
OnpeacAATE 1o Gopmynam:

A4 OJHHOMHOR HAKJOHHOA TpaHieH

Viy=h*[B/24h/(31ga)]/s;
ATA NORYTPAMIIEN HA KOCOPOpe

Ve =hBsinasin'y/[ 2sin (2 ~1));

ANA paspeIoR  TpanitcH
Vo =B+ haga)h,

the b raybuna (pasmocrs OTMETOK
B umpuna OCHOBAHKA, M, 4
OTkOCa  KOCOropa, rpapye; |

HaY4ia W KOMIA) TPAHIIEH, M,

yroa orkoca bopros, rpaaye; Y- yros
YKAOH [ Tpamsen. '

LL 1IPOBE IEHNY, TPAHIERA

B asscamocty or yg
pakTepa no 1
F:w'm!pusam paliaor iy ¢ gx Lo s IpORORR 6k g 2

5 n
DO HeBOMBYI0T 10 obopy o prsencises. JLia nposeaenns Tpanmeh

- Bl
HAODMMIAY paboras, Ha mﬂupﬂxnf:; KOTOPOE HPUMENAIOT WA BCKPHILINGAX

WIOT OMOKOMUORME eyy PORMATEPHASIOD Yalle BETO HCHONb-

,,.,{,;:, MIHOT ONEPIAK OB t4e '.“,',"'c", ”“""m’;’,"’"“‘l’“a Norpysukd, Oy aLAo-p,
Pt Ha NPOLOAKY  Mummm . _

g i . Ma - HABJICKACMIAX

22"’" PAAOM ¢ tpanmeel ey npnmw“ H‘;Pll it ﬂw

"PARCIOPTHOM  fIpoBe sepmy Tpancnoprix cpepcrs. 1ips

p NONYTpanIuch wa kocoropax ‘wamie Weero

Puc, 3.2. CxeMa NpoBeicuud noiyrpan-
Hieh Ha Kocorope

uenonpayior mexaonatel, Flapamerpst nosyrpanmei OF PUAHHYHBAIOTCA THHCH-
HEIMH PAIMEPAMH IKCKABATOPA W KPYTHIHOR CKAOHA M MOTYT ONPEACIATHCA W3
caeayomnx  cooTnomenui (puc. 3.2);

B—R,+Hcighs Ry H <Hy

8,=K,S8.: B=hlctgy—ctga). |

Npudem h<H, ., B wmarkax nopogax u h<1,5H,,..—B ckaipupx
BIPHBACMBIA  TTOPOJIAX, Lerr

Jpecy, B M h-—COOTBETCTHEHHO 1WMPHHA OCHOBANMA W Bhicota Gopra
Tpantien, M; 7, M 2 COOTBETCTBERHO YI/inl OTKOCOB CKIAOHA, OTHANA H
Gopra  Tpamwien; R, —papmyc Hepnanua IKCkapatopa A  ypowhe €ro
croauua, M; R, u H, — COOTBEICTBENNO PALRYC H BHICOTA PASIPYIKH IKCKid-
watopa, M; Hy — pesbilcHue TpEOHA OThALA WA/l YPOBHEM CTOANHA IKCKa-
BATOPA, M, | A
Sy WIOWALM  COOTBETCTHENHO TONEPEHHBIK
wen, Mm%, : -
S,=Hicigp+atcg’ pllegy
S, =0,58h. :
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!
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Puc. 3.3. Cxema GeCTPaHCIOPTHOTO npo-
pejIcHHS  TpaHien JIpATIaHHOM

Puc. 3.4. Cxema NPOBE/CHHS TPaHIieH ¢
NOBTOPHOI TNEPEBAAKOH  MOPO/BI

i H,— MaKCHMAIbHbIC BEJIHYHHAL COOTBETCTBEHHO pa/Myca YepnaHus, pa-
aMyca # BBICOTHI PAsTpy3KH Ipariaiina, m: ¢ H b, — paccToAHHA OT OpoBKH
Tpallie COOTBETCTBEHHO 10 OTBAjtAa M OCH JIBHKCHHA Aparjiaina, M.

Ecnu ceveHe TPAHIUEH TAKOBO, 4TO BCe BBIHHMACMBIC H3 HEE MOPO/LI
Henb3s YIOKMTh B. OTBAd JAHHBIM OJKCKaBATOPOM, TO TPAHINCIO MOXHO
(IPOXOHTH HECKOJIBKHMH 33XOJKAMH C MOBTOPHO! NMEPEBANKON 4ACTH OTBANOB
Janblle OT TPAHIIEH, HANpHMep, TaK., KaK TMOKa3aHo Ha puc. 3.4.

Pa3MelleHne OTBAA0B BAONL TPAHIUEH HACTO HEBO3MOXKHO MJIH HELENECO-
o0pa3fo M3-3a TpeDOBAHMH peKyIbTHBALMH MIOLIAJH 3€MEJIbHOr0 OTBOZA.
[MoITOMY Ha NPAKTHKE IIHPOKO NPHMCHSIOT TPAHCMOPTHBIE Cnocobbl MPOXOA-
KH TpaHied ¢ J0CTABKOH M3BJEKACMBIX NMOPOA B MeECTa HX MOCTOSHHOIO
CKI4MPOBAHHA, @ MNOJE3HOTO0  MCKONAEMOro —K  mepepabaTbiBaroiuMm
KOMILIEKCAM.

[lpn HCNONLIOBAHMH MEXJIONAT M ABTOMOOHIBHOIO TPAHCMOpPTA TPaH-
el ODBIMHO MPOXOAST HA MNOJNHOE CEYEHHE ¢ PACHONOKEHHEM IKCKABATOPA
I ABTOCAMOCBATOB HA AHe Tpauuwed, [Ipu KOMbUEBOM JBHKCHHH aBTOMA-
:ali::l-j»piil.mc- 1.5,a) obecneunBaercs Hambonee MOMHOE MCHONLIOBAHME IKCKA-

MHHEMATBHAA IUHPHHA OCHOBAHHS TPAHILIEH

B =2(R,+m)+b,,

riae R,— paauye p:

e R, — paauyc PA3BOPOTA ABTOMALIHH, M: M

H QOpTOM 1'pa|«1Lu'.‘u. :
Mpu

o —3430p MEX1y aBToMoOnIEM
HHUICH, M, 0, — WHpHHA aBTOCAMOCBANA, M.
TYMHKOBOK noxave (pwe. 3.5, 6)
B,=L+R+2m,
rae 1[ ~/UIMHA  aBTOCAMOCBaNA, M
AonosunTe; / ity 2
— m“;;b(l::ic.n;c::m]n%b WHPHHY TPAaHIUEH MOXHO NpH PasBoOpOTe
g - 2.2.8). Ognako
S ) 1 3TOT cnocob npw i
: POCTOEB oDopyaosanms B O p bt s
o AHAAHHH NOPOKHAKA.
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Puc. 3.5. Cxembl MPOBeCHHA TPAHIUCH NpPH HCMOIBIOBAHHA dBTOTPAHCIIOPTA

Bo BCex C/Iydasx pasMephl TPAHIICH AOJKHBI ObiTh AOCTATOMHBIMH ATA
HOpMATBHOH PaBOTHI JKCKaBaTOpa — 3a30pbl MEXKIY JKCKABATOPOM H OopTamu
TpaHmen & MOKHBI ObITh HE MEHEC 1 M (puc. 3.6, Taba. 33).

Mps HCMONB3OBAHHA APATIAHHOB M oOpaTHBIX J0ONAT BHIEMKY MOPObl B
TpaHIliee Bey T HIKHUM YePIaHAEM C PACTIOIOKEHHEM TPaHCIOPTHBIX CPEACTB HA
nosepxuocTH (puc. 3.7, a) WM HA JHE TPAHILICH (puc. 3.7, 6). Bo Bropom ciytae
f1aro1aps COKPALIEHHIO Y14 IOBOPOTA HA PasTPy3KY H BLICOTHI NOABEMA KOBIIA
COKpAIAeTCA MPOJOKHTENLHOCTh  [HKJA OKCKaBalWd 1 pacreT Mpo-
H3BOAHTETLHOCTH IKCKABATOPA, HO YCIOBHS PAGOTHI TPAHCHIOPTA YXYAUIAKOTCH H
[IMpHHA TPAHIIEH [OMKHA OBITH AOCTATOUHOH JUIA MaHeBPHPOBAHHS dBTO-
CAMOCBAJIOB.

B cKanbHBIX MOpOJAX MPHMEHSIOT Te ke CXeMbl MPOXOIKH, 4TO H B
MSAFKHX, HCO/b3YS MHOTOPSAHOE KOPOTKO3AME/UICHHOE B3DhIBAHHE CKBAKHH-
HbIX 3aps0B. [Ipn 5TOM BCJEACTBHE Pa3pLIXJICHHS MPOHCXOIAT BCITYMHBAHHE
MOpOJl ¥ BBICOTA Pa3Baja MOXET NMPEBLICHTH rayouny Tpanmen Ha 20—25%.
Yrobb1 0becneunTs He30nacHocTh paboT, TaKOH pa3sai 4acTo pa3pabaThiBalOT
NOCNOiiHO — BHAYane OTpabaTBIBAIOT BEPXHIOK HacTh passaid GOKOBBIM
3a00eM TIpM JABIDKCHHM JKCKaBaTopa Ho B30OPBAHHOM Macce, a TPAHCTIOPTHBIX

Tabamua 3.3

MunsmanbHas WHPHHA OCHOBAHWS TpaHiiel B 3aBHCHMOCTH
0T MOJleJIH JIKCKaBaTopa

Vron ortkoca Gopra [Unpiia OCHOBANHE, M, AR THUA IXCKABATOPA
TPpAHILIENW, Tpaayc
312516 3-2503 IKI-4,66 K81
35 8 10 10 12
45 9 10 11 14
50 10 11 12 15
60 10 12 14 17
70 11 13 15 19
80 12 15 17 20

5—2654




Puc. 3.8. Cxema npope/icHHA BPEMEHHOTO Chel-

Puc. 3.6, Cxembl  ONPENCICHHS  Mumy.
Aa TO B30OPBAHHOA Macce

MATBHON LIHPHHLL TPaHmen B no yeno.
BHAM ¢¢ MPOXOJAKH .

Puc. 3.9. Cxemsl NMpOBCACHHA TPAaHIIEH C HC-
e N0JLIOBAHKEM KENEIHOAOPOKHOTO TPAHCTIOPTA
Puc. 3.7. Cxembl NPOXONAKH  TpaHineii < £ 3
APArIAHHOM NIPH HCTOJL3OBAHHH aBTo-
TpaHcnopTd

6
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pe/bCOBBIX MYTEH, B TpeTbeM — TpedyeTcs IKkCKaBaTop C YAUTHHEHHBIM

pabounm oGopyaosaHHeM. [103TOMY HA MPOBEACHHM TpaHiLeil YacTo MCHOIb-

' 3yl0T ABTOMOOMIbHBIH TPAHCHOPT Aaxe TOTAd, KOrAA OH He SABISETCH
OCHOBHBIM Ha Kapbepe.

| [lpu npoxoike TpaHiledl C HCMOJIL3OBAHHEM CKPENCPOB nopoay o6bHHO

BLIHHMAIOT HAKIOHHBIMA CIOAMH C YKJIAAKOH 1o omHOlN MK 00e CTOPOHBI OT
f TpaHIleH NPH ABHKCHHH CKPENEPOB M0 JLTHICY HAH socbMmepke. Ilpn rayOuse
TPaHIeH A0 5 M BLIEMKY BEAyT OIHHM CJIOCM C YCTPOHCTBOM BBIE3IOB “epe3
kaxaste S0—60 M (puc. 3.10,a). Tlpu Gonbuuci rayOune Mocie BBIEMKH

a

&

CPEACTB MO BepXHell Mmioma
OTpabaTLIBAIOT CO gHA T

';lk‘e YCTyma, a 3aTeM OCTaBIIYIOCHA 4acTh pa3Baia
PAHILCH TYNHKOBBLIM 3a0o0eM.

BpemeHnbie cpe:

Che .

MH o moDBaHH:a?bl B-erubﬂm'\ NOPOAAX MPOXOAAT OOBIMHO IKCKABATOPA-

PACCHHTBIBAKOT HCXU!JH '\:{ALLC (puc. 3.8). Pa3smepsi ocHoBamus cwhesga B
. T 3 YCIOBHH Mmage

NpeaoXpaHuTe L MAHCBPHPOBAHHA ABTOMOOHNEH co

it p : €NbHOTO Bana h, n0mKkHA Gprrs : . BbICOTA
TOCamocBata He Menee |/3 amamerpa koneca

B markux
: HX nopomax n 6 -~
BPEMEHHBIE Che3y poY ok 5\".‘Ib.:m'sep§:u HEOOMLIIOH BBICOTE YCTYNOB

[Mpu KCIEIHOAOPOKHOM
BEAYT Ha MOMHOE Cevyenpe

Tp: S o -
PAHCIOPTE NMPOXO/AKY TPAHIICH MEXJOMaTaMH

- VIIHK a6

H 10CTaBKOH Baromop pa OBBIM 32D0eM ¢ MOrpyskoi 1o OJHOMY BAroHy

BPXHIOIO Norpyssy H4 BBICTABOYHBLI TynHK (pmc. 3.9

NoJHOE ce JORY € MOCTOHHON BhleMKO# (pHe 305 | s R i panie €

o ey CeacuBe (pmo. 39 o) i iae et (puc. 3.9.6) unu BelemMKoO# Ha BEACHMS TpAHLIEH C HC- - = i
PEMA 0DMena BATOHOB PBOM Cilyyae BeiuKH NPOCTOH JKCKapaTopa e 45 Tha

66 . BO BTOPOM - HBIX CKpENnepoB

“BEIMK 00bem paboTr no nepeykiaaxe o




panieio yI nybasior ¢ BITIC;,':(I\;\‘I_IPi\"])iitl."llr;l'.\":.‘ifpcll’cp()a 0o a1
rpaniicH 1 HMEIOILHMCH m.ll.."l:l:l!\j'l 'fpm... n} r: 1.: Il;.mlp.lli;uen Goee
200 M MHOII ).up;umulm cticulh}l.lblu.u m‘n.'l.lbl . epes : 120 M.

CkopocTh NMPOBEICHHA rpafiueH ¢ nllpt‘-"i'::lﬂ'll_‘.ul IIPI‘IHleU[H'licm;llOl:TMo
sKCKBBATOPA Jx u’/Mec, H TUIOMIA/BIO CeUCHHA IPAHIICH "'f M?, V=3/s.

Kaxyio TPAHIICIO NPOBOMAT H2 OCHOBC ’I"“‘"“’L'"“ npoekta. Jlo wayany
[IPOBE/ICHHA TPAHIICH mapkieiiepekas c1ykoa npon IBOJMT PasOUBKY Tpan-
[eH Ha MECTHOCTH, OTMeHasA ypakaMH (KOJIBILIKAMH) €€ OChb H BCPXHHE OpoBKy
GoproB C yKajaHHeM HOMEpa UKET4 in’ﬁbi‘l"ﬂ yepes 100 M) u rayBuny
rpanien. [1p GecTpancnopTHBIX  CIOCODAX MPOXOJKH OTMEYAl0T Takxke
HIKHIOI0 OpOBKY OTBAJA. Jlns  HanpapJCHHA 'Ipill[llli:t'l no  3ajannomy
NPOQUIIO YCTAHABIHBAIOT B payase TPAHILCH H Ha YAC NPOHACHHOM Y4acTke ¢
OMONIbI0 HABEAHPA /BA-TPH KOJBIIKA Ha paccrosnun 10—15 M apyr or
Apyra Tax, 4To0bl HX BEPIIMHDI paxommich Ha paccrosaun 0,.5—0,6 M Bbime
NPOCKTHONH OTMCTKH JHA TPAHLICH. Busupys MO BCPIUMHAM KOJILCB, OLECHH-
BAjOT MPABHALHOCTL MPOBCACHHS TPAHLICH. [lo ™Mepe MPOXOJKH KoL
MePHOAHIECKH MEePeHOCHT Gnuke Kk 3aboro.

fiepporo cios 1

3.3. FOPHO-KAITUTAJIBHBIE PABOTBI W MPHUHLIMIIBI
BBIEOPA CIMOCOBA BCKPBITHA

FOpHO-KAMMTANBHbIC PabOTHi, MPOHIBOAMMEIC JO CHAYM Kapbepa B
IKCIIYATALHIO, JI0DKHE ofecne nTs HOPMAJILHYIO IKCIUIYATAlMIO TOPHO-
TPAHCIIOPTHOTO 0GOPYAOBAHHA ~ AUIA  BBINOJIHCHHA TUIAHHPYEMBIX obbeMos
BCKPBILIHBIX H 200bMHBIX paboT. B HX cOCTaB BXOAAT paboTel MO OCYILICHHIO H
OFP@AACHMIO OT TOBEPXHOCTHHIX BOJ MECTOPOX/ICHHS WM €ro  H4acrH,
fpe/Ha3HAYeHHON U8 mepBooyepeHoli palpaboTku, yOOpKe ¢ ITOM MIAOLIAIH
NOHBEHHO-PACTHTENLHOTO CI0d, CTPOMTENLCTBY OTKATOMHBIX JIOPOr JUis
(il;;.lldl:tr“ Ill;:);::(;srgnB:]:;x:,)lr;zcmom Ha n'cgclpaﬁo'ncy. 4 BCKPBIHBIX TOPOJ B
I'Iit‘iii.'[bl;bIK I\'l‘.l']"il'lBilHﬂBpH ﬁ?!::l:l‘:e H:;pd sl i TpaHmcﬁ o
naemMoro B obbemax, oGecncl;uaamuxmbnt:}:bmf i S,
BbIX K BBICMKE 34TM4acOB M JOCTATOYHBIH (])( phf‘ﬂtmnoe e
babor POHT JOOLIYHLIX M BCKPBILUIHBIX

[lpy TpaHcnopTHBLIX ¢ ] a3p:

KO.’]HHUC'{'B{P IU'I'UEE,IX II( LBl:,Cr;:ﬁ:.clx -;5:;?3360:3“ H pr-mOI-OﬂHSHOﬁ o
AOTAHO OBecneynBath paboTy Kaphepa NPOEKTH ox-dp brpak. CIPORMAPRIRIOR
MCHEC YeM Ha 3 Mec, 4 NpH Ce30HHOM BC,EIEHHH 13'" sbimieaiorc s o
st 2 Inc K wany eesons Mt CKPBIIHBIX paboT — He MeHee
R raf e : JibHylo anuHy (poHTa pabor Ha

ABIH PADOMHI KCKABATOP — MEXJIONATY C 0O i 3
NPOEKTHPOBAHWA NPHHHMAIOT MpH -aa’ru yé OVREMON ORI See D
NOPOLAX PABHOH 150 M 1 3 cra MOOMIBHOM TpaHCOOpTe B MSATKHX
HOM Tpakcnopre sru uud L:'Cld.‘l‘bm_,].x ﬂQPOHaX——ZSO M. IMpu xenesHon0pox-
s kapsepon ueﬁt‘n.rmr[]:oiitz{oo[BEIC,I,BCHHO L 400 u 500 M.
¢uuBacT pabota oaHoro noﬁum(nm‘ KOTId MX NPOM3BOAMTENLHOCTH
KalHTATBHLIX paboT moxHo BK"II()bf".{Hm.—? IKCKapaTOpa, B IEOCIRE IS
PabounX miomagok, nﬁccncquuald o pa X0 CO3NANAE QRO T
PA3BOPOT aBTOCaMocBasiop. M Oum;f PA3MELLICHHE ropHOro 0GOPYAOBAHHA H
PBIXILIX MOpoaax fuix anroéaunﬁmaﬂwm PAIMEIH. TAKER T DI

MocBanios MA3-503 — 30 x 30 m2, ana KpA3-256

0 benA3-540 — 40 x . 3
CTBEHHO Dy ) x40 M*; B crambibix 1o :
PaBHBL 50 % 50 u 60 x 60 pomiax ITH PEOVETNEEREE

68 M2,

obecn

OGbeM TOPHO-KATUTATBHbIX paboT BO MHOTOM 3aBHCHT OT MPHHATHIX
popAiKa OTPAOOTKH KAPLEPHOTO [oNd, MecTa 3aNOAKeHHA HAYAlIBHOIO
kapbepa, cnocoba BCKPHITHA. IMpu Bmbope cnocoba BCKPLITHA CTPEMATCA
cBecTH K MHHMMYMY paccTOAHHA TPAHCIOPTHPOBAHMA W 0OBEMBI TOPHO-
ganuTAJBHBIX paboT npH JNIOCTATOMHOM HAAEAKHOCTH TPAHCIOPTHOH CHCTEMBI
u yaobcrse BeCHMA BCKPBILIHLIX u pobpumb paboT.

MuUHHMAJIBHBIC PACCTOAHHA AOCTABKH NOPOA M M071e3HOTO HCKOMAEMOI0 H
3aTpaThl HAa TPAHCHOPTHPOBAHME [AOCTHTAOTCA NPH BBOJE BCKPBIBAIOLIMX
pLIPABOTOK B KAPhEP €O CTOPOHLI PACIIONOKEHUS OTBAJIOB # NPOMILIONIA/IKH,
HCMONML30BAHHA BPEMCHHBIX CHE3/10B, npAMeneHnH Haubosiee IKOHOMHTHBIX B
JAHHBIX YCJIOBMAX BHAOB TPAHCHIOPTA. MuHEMAJIbHBIE 0DBEMBI TOPHO-KAMH-
ranbHBIX paboT ¥ OAronpHATHOC KaJCHA4pHOC pacnpesesiciue 00BEMOB
BCKpHILY  OOECTICUHBAIOTCA  TIPH Ja/IOKCHAN KANATAJILHBIX H Pa3spe3nbix
TpaHuieit B MecTax ¢ MUHUMATBHOR MOLIHOCTBIO TIOKPBIBAIOMAX MOPOA,
XOpOIIMMH Ka4eCTBOM H MOIHOCTBIO [10JIe3HOI0 MCKOTIAEMOT 0, TIPH OrpaHHtie-
HUM JUTMHBI Ha4aabHOTO (poHTa paboT M YHC/A BCKPBIBAIOLIAX BLIPabOTOK.
BLicOKAS HAJEKHOCTb BCKPBITHA OCTHIaercs IpH CO3JAHAH HECKOIbKHX
BLIC3IOB W3 KApbEpa, CTAIHOHAPHOM PACTIONOKCHHH BCKPBIBAIONIHX Bbipabo-
TOK, BCKPBITHH BHEIUHUMH TPAHIICAMH, YCTPAHEHHH TIEPECCYCHNUH Tpy30onoTo-
koB. BHICOKOE KAYECTBO MOJEIHOIO HCKOMACMOro M HW3KHE ero TOTEpH
OGECIeYHBAIOTCA NPH BCKPBITHH HAKIOHHBIX W KDYTBIX 3ajiekell €O CTOPOHBI
kpoiu u oTpaboTke 010K0B B COOTBETCTBMM C TAACHWEM 3anckH, NpH
mHe (ponta pador, AOCTATOMHOM JUIA YCPCAHCHHMA Ka€uecTBd MOe3HOT0
MCKOTIAEMOT 0.

[lpu paccMOTPEHHH HCCKOTBLKHX BAPHAHTOB BCKPHITHA [PEANOYTCHAC
OTAAeTCS BAPHAHTY. OOCCICUHBAOLIEMY MHHMMAIbHBIE MPHBEIEHHBIE K OXHO-
My TOJy OIlCHKH CyMMapHbie 3aTpaTbl Ha CTPOMTENLCTBO W MEpBbIi MEPHOA
(10— 15 siet) IKCIUIyaTAlMy Kapbepa TpH BLIOTHEHHH BCeX TpeDoBaHHd 1O
obbeMaM M KAuecTBY NPOAYKIHH, Cpokam CTPOMTENLCTBA MW OCBOCHHA
NPOM3BOACTBEHHOH MOIIHOCTH,

4. CUCTEMbI OTKPBITOWM PA3PABOTKH
4.1. OBIAS XAPAKTEPMCTUKA CMCTEM OTKPBITOH rumsmw

Cuctemofi OTKpHTON pa3paboTkKH HABIBAOT onpejeneHHbIH
NOPANOK BBIOJHEHHS BO BPEMEHH H MpOCTPAHCTBE MOATOTOBHTEIBHBIX,
BCKPBIUHBIX ¥ AOOBIMHBIX paGoT B IPAHANAX KAPLEPHOTO nojs.

[Mopaaok BBIMOJHEHHA TOPHBIX pabor MOXHO XapakTepu30BaTh pas-
JMMHBIMH TIPH3HAKAMH, CpPed KOTOPLIX BBLUICJISIOT HAMPABJICHHE Pa3BHTHA
rOpHBIX paboT B BEPTHKAILHOH W [OPH30HTaIbHOH MIOCKOCTAX, MeCTO
pAacronoKeHus OTBAJIOB, HAMpaBIeHHE M O mnepeMellieHus B HHX
BCKPBIIIHBLIX MOPOJI, HAKIOH BHIEMOYHBIX CJIOCE (ycTymos), mocienoBaTeb-
HOCTb W HANpABJCHUE MX OTPAOOTKH. Ha ocHOBaHMH O5THX TpPH3HAKOB B
PA3NMMYHBIX MX COMCTAHMSAX TOCTPOCHDI IMPOKO HCTIONb3YeMBIE HA Tpak-
THKe KIACCH(UKALMN CHCTEM OTKpBITOH paspaborkn akazemmukos H. B. Meb-
gukosa U B. B. Pxkepckoro, I hodeccopos E. d. llemxko, A. H-m&,
B. C. Xoxpsikopa M Jp.
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| Su=n 4 { | [ S Puc. 4.2 Cnocobm me-
Puc. 4.1. Cuew HOGOP- l\ \ \ :\ A S bpouTa
- ema 0aHOSOY \ ropanx pabor:
TOBOH CHCTEMM PAIPADOTEN _\ A\ k\\"_ J I §  pOCICIORATEAANOCT)

pamaTus  pabor

Mpu pazpafoTse rOPHIOHTLTLHLIN H NOJOMHX MECTOPOXIACHHN MOPHO-NOJ-
[OTOBHTEIbENE PafoTH no cosgasnilo QpOoHTA BCKPHIUHLIX H HOORMHBIX
paloT, Hape3Ke HOBMN TOPHIOHTOB PETVASPHO BEIYT TOABKO B NEPHOX
CTPOHTSILCTBA K3PHRPd. 2 NEPHOA IKCIUTYATAUMM XApaKTepHIYeTCs JTHING
OOPLIROM BHMOTHCHHS BCKPHINHMIN M 100BMHLIX pador. Taxkme cHCTemb
Pa3pafoTx HAIWBAKT CAACWHNME HAR CHCTeMaMmu Ge3 yray6km
xapbepa. [lpu paspaborse HAKIOHHMX ® KpPYTHIX 3anexedl paborsl mo
HAPCINC  HOBBIX TOPHIOHTOB, M0 BOCCO3MAHHK (POHTA BCKPHIIHBIX H
A00HHHEY paboT, VTAVOICHHIO Kaphepa BEAYT POIYASPHO KAk B ACPHOA
CTPOHTRARCTBEA. TAK H B OCPHOI IECILUIVATALMH. TAKHC CHCTeMB! HA3BLIBAIOT
YFAYOOYHNMR (C VrAyOICHMEM FOPHBIX paBoT)

Mpr cnaommmx cucremax paspaGorsm ma  ame Kapbepa B MEpHOA
RCILTYATANNE MOKHO PACTIONAFATH BCKPHILHBIC nopoast. Ilpr yrayGoussix
CHCTEMAN TIXOH BOIMOXHOCTH OOWNHO HET 10 KOHHA pa3paboTk MECTOPOX-
:i“:iw&?:‘?:i; F:J:IL‘H‘:;::::T{; orn.u:? NO3BOISCT COKPATHTL MIOWALL
Eeadio n1u\u.1.i§c_f1 - ‘m"uosm _rkf.\."zbmauumi HApyUIaeMbIX FOpPHbI-
—— C\\‘mcrcrs\mu};i\,Lw[-umb Pdcuon_nae NepeMeleHls chm.um
e e COKPALICHHCM 3aTpaT Ha Bekpuimy. [ojromy
e pa YTPCHHEME OTBANAMH OOWYHO MpeANOYTHTEAbHES
““‘If{“ PA3PA0OTRE ¢ BHSMIEHME OTBATAMN.

11 - -2 .

v ml_;ﬁ;ﬁ:i&ﬁ“t‘;‘;‘:ﬁ SCEPHILHLIX N0POA H N0E3HOTO HCKOMAEMOTO BEAYT
s e -.‘mu\m. cromvu (yerynamu). Tpi ropH3OHTAIBHBIX
A5TOMOOKIBHOID, xcze;umop\:::j:?: ulli“i:\;;::: “Hl-m e 3:c:anal:[r:p05,
DOTOTHE 3aTeRn, v - pHOro Tparcnopra. HMmoraa

PAOATRIBAIOT HAKTOHHBIMH CIOSMH.
TR, TAK W HAKIOHELIME ;m;::r:,oﬁ"‘; (i‘:‘pammaan b = e o
CIKTHBHAS Buicaga. S — P HAKIOHHEIX yeTynmax oGaervacTes

B mperemax muemosmorg 108 (b'lﬂm“_, TYTeBbc paGoThL.

ROH TpaEMNM | x apyroj 2 ( ue ﬁu‘r PODOT MOCT DEPGMESIEIRGESOT
TIKOR  0aHOGOPTOROIE B‘ue““- pic. 4.1) napaaneasno wam mo seepy. [lpu

NOCTosuy H3 Hepad =
L\\.os._huf BCKPBIBAIOIHe BHW&“::’D:?'!&M Bopry moxHO pacnonarats

MIACTH W CBHTH

Mpu 310M NOKphBatOume nopo

HBIMH,

Puc. 4.3, Cxema ABYXGOPTOBOI CHCTEMBI
papaboTER

Puc. 4.4, Cxema KonbleBoit nepiepHilHOR CHCTEMB paspaboTEn

Mapanieasoe nepememenne Gponta (pHe. 4.2, a) obecnieuupaeT NOCTORH-
HYIO [IMPHHY SKCKABATOPHBIX 3AXOJAOK, HO PACCTORHHE rpa%c:opmpgzxm:m‘
rOpHOHl Macchl B NpeletaX TOPHIOHTA MO Mepe OTpd TKH
BO]R;;;?:;& nepemetnenne (puc. 4.2, 6) NO3BOASET B CPABHCHHH ¢ mapajienb-
HBIM HOCKOTHKO COKPATHTb PACCTOSHHE TPAHCHOPTHPOBAHMA, HO NPH ITOM
JaXOAKH HMEIOT NMepeMenHylo WHpHHY. ®poHT paboT MOXHO pacmonarars
APOZOALHO (MO UTMHHOM) IWIH NOTCPEeHO (o KOpOTKOH) CTOPOHAM Kapbep-
goro mnons. B nmepeom cayHae TCH JUTHHA TPAHCMIOPTHBIX
KOMMyHHKaumii # 0Obem paboT N0 MOATOTOBKE TOPH3OHTA. cnmmm
CKOpOCTh MOABHramus (poHTa paGor, HO YIy4YUIAOTCH myﬂcf:n:l
pa3eNbHON BBHIEMKH PasiHYHBIX COPTOB MOJC3IHOr0 HCKONA pocTa
. xa : ;

“oull'lli;?ic;m nsyxgob;gznoi seiemke (puc. 4.3) dpour pabor nepummruT o oT
IPOMEXYTOYHOIO TOJOKESHHS K TPAHHIEAM KapbepHOTo nomo, . €. JUTHHA
dponta paboT HA rOPHIOHTE YIBAWBACTCH MO CPaBHEHHIO ¢ OAHOGOPTOBOH
BBIEMKOIL. .

onsky oba 6o SBARIOTCS PAGOYHMH, HA HHX PACHONAraoT JIHIIL
npe:e(;:.le CBE3IBL. Hog-r:onmsc BCKPBIBAIOLIAC BHIPAOOTKH MOXHO pacnojo-
XHTh JHIOL B TOpPHAX Kapbepa. iy

[IpH MHOrOCTOPOHHEM NEPEMCIICHHH OT OEHTPd K Mep:x ¢ponrTa
paGoT, HMEIOWEro KObUCBYIO (HopMmy (puc. 44), amHa ero B mpomecce tinvs
orpaboTkr Bo3pacraer. BexpuTHE B HAYATBHBI TIEPHOA odyrmm
BpeMeHHBIME Che3taMit. [TOCTOSHHBE ChE3/bl MOKHO CO3ABATH

OTHOWICHHIO K OJJeMeHTaM 3ajeraHHs - =3 i
:;“l oo y mons mmmr- pﬂm TKY wm w
KOMOHHHPOBAHHBIMH an




i e : GOTEl € SMEOH  3aX0KaAMMH
Puc, 4.5. Cxembi CHCTeM pa3paGoTEl € Bbit 8

POACILIEAN ABYCTOPONNHMHL & NONCPETIMMIL & - AMATONILNLNY,

a - IpOI0ILHLME OIHOCTOPOHITINE &
d — KpNTOBLIMA

10— 15°. Tpn rpynnosoii oTpaboTKe B Opeienax pat’m‘qeﬁ 30HBI BhIICASETCH
OHa WTH HECKOJILKO [PYAN YCTYNIOB, KOTOPhIC pa3pabaThIBAIOT NOCICA0Ba-
TeIBHO CBEPXY BHM3, pacimpas paboume IIOMAIKH ¢ MHHHMATLHOH LIHPHHOI
M, 10 MaKCHMATBHON WIHPHHEI ar,. (puc. 4.6). [lpn sToM yBenuuuBaercs
yron orkoca paboyero Gopra M yIy9lAeTCs PACHPCACHCHHE BCKPBIIHBIX
paboT BO BPEMeHH, HO BLIEMO4HOE 0GOPYIOBAHHE MPHXOAHTCH MEPHOAMYECKH
NeperoHATL € YCTYNA Ha YCTYIL.

INpu pa3paboTke TOPH3OHTANLHBIX H NOJOTHX MECTOPOXK/ICHHH HEDOBIIAX
MOMIHOCTH M [/AyOHHBI 347€rdHus BCKPBIIHLIC MOPOLL, NOKPLIBAIOLIAE
noje3Hoe HCKOMAEMOE, MOXHO IMepememaTh B OTBAJM MO KpaTdaimemy
PACCTOAHHID NONEPEK (;)pOHTEl pﬂf‘l(‘lT. HCMOJIb3YA BCKPLILLIHBIC 3KCKHBHTOPH.
KOHBeliepHbIe KOHCONbHBIE OTBAI000PA30BATE/IH HIH TPAHCIOPTHOOTBAbLHBIE
moctsl. [lpn goctatoyno Goaslmx AHHEHHEIX pasMepax pabouero obopyaosa-
HHS BCKPBIUHBIX IKCKABATOPOB MOPO/bI BO BHYTPCHHHH OTBAajJ pa3sMeliaior
MyTeM HX OJHOKPATHON NEPCBANIKH. TAKHE CHCTEMbI Pa3pabOTKH Ha3bIBAIOT
MPOCTHIMH OECTPAHCIOPTHbBIMH.

lpn HezocTaTouHEIX pasmepax BCKPBIUHBLIX IKCKABATOPOB MPHMEHSIOT
MHOTOKDATHYIO MEPEBATIKY BCEX WM YACTH MOPOA HA OTBAJE, TAKHE CHCTEMBbI
OTHOCAT K YCTOKHEHHBIM OecTpaHcnopTHeiM. brarosaps MCK/OMeHHIO Han60-
7IE¢ TPYAOCMKOro | A0POTOCTOSMIErO Mpoliecca pa3paboTKH — TPAHCHOPTHPO-
S T DECTPAHCIOPTHBIX M TPAHCNIOPTHO-OTBAJIBHBIX  CHCTEMax (C
ﬁﬁiﬁlﬁi O_I:JCTIc;Ja!jLuuux nopo; KOHCOJIBHBIMH  OTBaJI000pa3oBATENAMH M
A D:;I;ﬂ!fm MOCTamH) pa3paboTKH AOCTHTAIOTCS 3HAYMTEIBHO
SR cpaauimuoofmmfnﬂmn TPYIa W HU3KHE PACXOJIbl HA BCKPBIIIHLIE
i BCKPHmHL;];dHCﬂUpTHHMH cucremMamu paspaborku,
OTBATH PAYTHYHBIMKE Tp; OPOIBI IOCTABAAIOT BO BHELIHHE WM BHYTPEHHHE

: PAHCIOPTHBIMK  CpeJCT BAMH.

Puc. 4.6. Cxema
gynnonoﬁ oTpa-
TKH YCTYMNOB:

I, N —rpynma  yoTynos;
! 7 nocaeaosaTenl-

HOCTH OTPAGOTEN YeTyNon
0 rpynne

Tabmma 4.1
CuereMbl OTKpBITOR  paipaboTkn

Mpiinar cuctenn  paspaboren

Paanosmanoctd cucrem  paspafioren

PasMelicHHe OTBiJ108

C BHYTPCHHUMM, BHCUIHWMH, BHCIUHUMH W BHYTpEH-
HHMH  OTBaJIaMH

Cnocol NPOHIBOACTBA  BCKPbIL-
Hbix paboT

Bectpancnoprias — npoctas (C oHOKpaTHOH mepe-
BAIKOH), YCIOKHCHHAA (C MHOTOKPATHOH NEpesanKkon
nopo)

TpancnopTHO-0TBANLHAR — C NEPEBAJIKON TOPO KOH-

COJIbHBIMU OTBAIO0DPA30BATENAMH, TPAHCIOPTHO-0T-
BATbHLIMH  MOCTaMH

TpancnopThas — ¢ HUCHOALIOBAHMEM PAITHYHBIX BH-
J0B TPAHCNOPTA AN NCPEMCUICHHA BCKPBILIHLIX 110-
pon

CreinaibHas, ¢ yaaneHHeM BCKPBIIHBIX NOPOa— Ko-
JICCHBIMM - CKpENncpaMy, GalliCHHBIMA IKCKABAaTOPAMH,
gaﬁcm-xpauamu. FTHAPOMCXAHH3HPOBAHHLIM  CHOCO-
oM

PassuTne paboucii 30HBI B TIEpH-
O/l IKCHAYATALIHH

Cnnommnas — 6e3 yraybiaenus kapbepa
Vrnybounas —c¢ yraybnenuem kaphepa

HaknoH BbleMOMHBIX clloeB (yc-
TYMoB)

C BbIEMKOH TOPH3OHTAIBHBIMH CIOAMH (ycTynamm),
HAKAOHHBIMU CIOSMM (YCTYNAMH), rOPH3OHTAILHBIMK
H HAKJOHHBIMH CIOAMH

Pacnonoxenne dpouta pabor B
naaHe

[MpononbHan, nonepeyHas. KONbLEBad, BeepHas

Hanpasnenue nepemeiienns pa-
Gar

OnnoBopToRas — ¢ OJHOCTOPOHHHM TEPEMEHICHHEM
thponrta pabot

Hpyxboprosas —c¢  JIBYCTOPOHHHM  NEpeMelICHHEM
(pporta paboT: ¢ NAPALICALHBIM, BECPHBIM, CMCIIAH-
HBIM nepemenieniem dponta pabor

Konpuesas —¢  MHOrOCTOPOHHHM  HEPEMEILCHHEM
(ponTa; nepudepniinas —c nepeMenienueM (poHTa
pabor oT ueHTpa Kk mnepHdepun;

UEHTPANbHAN — ¢ TepeMeliienueM ¢ponTa pabot ot
nepuepHu K UCHTPY

Hanpasienue nepemeriienus shie-
MOYHOr0 obopyaoBaHns

[pofOALHEIMHE,  TOMEPEYHBIMH,  JHATOHATBLHLIMH,
KPYrOBbIMH, PaJHAJILHBIMH 33aX0AKaMH (Xomamu)

IMoceposatensHoCTh OTPAGOTKH
YCTYNoB

C 0/IHOBPEMEHHOI | IPYNNOBOIl OTPABOTKOH YCTYNoR
paboueii 30HBI -

Pazgencuue cucteM OTKpBITON pa3paboTKM MO PA3NHYHBIM NPH3HAKAM

npusegaetHo B tabm. 4.1
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42 CHCTEMBE PATPABOTKM C HMEPEBAIKON  BCKPLIMLy
norPoa

Mopw papRoTIE OpUOMTZIMN. ¥ BOSOTHE  MECTOPOXICHIE ¢
sEApe HIpETM K M BACORAT BPOWIROIATEIRHOCTY TPYIa Ha m
caboTan JOCTISMOTCS DN GCCTPAnCROPTRME CHETEMER paspaborTen.

Cyumocts mpocTol Frr T pancTOp TROR CHCTOMM PATPabUTEN TaKTomactcy
= ?m.lr 10 u:tpumnﬁ WCRZBATOP, "AUE BETO ,Wﬂ“‘ 1. pexe (ofsre
SO (RATSHIL BOPOTAT) — MEAIONATE C JANHEHBLM obopysonanmen orpa
Farumany! DOTPMRBZINIAC BP0 ool wmpunoh A (pwe. 4.7) »
neprEaTHETT W1 B BMpEIZNROC NPOCTPARCTEO B BHAC OTBATHOR ax03xy
sod Kz uHpwess. BCIPUMTOE BOJCTHOC WKOTAEMOE WIBACKAIOT ATt
gy somammen. L wa umpnsy A. OCROGUKIZA MONOCY AR paMenienys
cwrraonnch oTEATROR TELOTEA. # WAKA nowtopRetea. [lpassakn yoranasm-

Erir] WE BOVCPIROCTH HTH #a BOIYOTYNE, BCKPRMINHYIO MELZONATY — #a
IPOETE BOMCTHAC HCKONIEMR O,

flpw paferte B0 TaR0R CLoMe OTEATLHZA TALOJKA JOTKHZ BMECTATS
AR BOPOTY W: BAPMINEOU TANOIKW, %TO JOCTHSACTCA R
YEWIRRA

'3. - sx;- “fl,

12 S, # 5, NAMMANA BOTCPEABOTO (ENCHEA OTEANLHOR W BCKpummNoR
wioan w K, YRR PaTpMILICHAR KDWY TIOPOS B OTEANE
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Ol w pu.”",“";mm'lcﬂ npoctoi HecrpancnopInoi CHCTEMI paspator.
KH ABIRCTCH CHCTEME p;.-ipuﬁmxu.umcnamuup Kaphepn (puc, 4.9), el
KoTopofi 08K IKCKABATOP I seper nepesaixy I"c‘pla"’l"hll nopon 2 g,
BHYTPENIHA TR 1, BCKPLEBaA  NOJCINoe ‘u‘cxm'mc‘m:c 4, KOTOpoe sayey
oTIpyAaeT B TPANCHOPTHME CPEACTRA i,l PACTIONAT SEMIe it HOBEpKHOCTY,
[lpw 710M HeT HEODXOAMMOCTH (IPOXOANTE W TOMIEPARBATE BCKPIMBAIOIHe

m-mali’mllﬂ JUIA BIABOBEH HOAESHOTNO HCEOTTACMOT O] PESKD mlpa]mr” OM : f
FOPHO-KANMTAALIME PaDoT] YAYSUEIOTCA YEAOBHA IKCIVTYaTaliiM Tpancnopra = = l
ApY PACTIONOKENHH T Pancriop i KOMMYNHKAIA Wid OBEPRIOCTY, Hepn- a = =

CLATER CXEMIA (_'“xpﬂ,]“{_'"ﬂc o M“""My.\"a TOTOBIMX K s”m‘e “ﬂm . T ke - —r

(IONEHON0 HCEOTTAEMOT( 1 HeEODXOAMMOUT L WMETL SAIAC NONEIHOLO HCKONAE- :r. = : :: -

MOLO WA CEIANE BO BPEMA OCTANOBKH IKCKapaTopa Ha pemont. Kpome 1oro, 4 =

npH KonpeHepHOM TPAalciopie Hoaesnoro HCKONACMOro I(Jllwﬁcpuau CHCTEMA, & | -t

KOTOPAA  PACCHHTBACTCA M MAKCHMANLIY IO NPOUSBOJAMTENLNOCT I - IKCKH- J ‘.: 4 \
BATOPA, BO  BpeMA  BEIOJINCHHA pabor  no  Nepenaike  BeKpIIK ﬁym . 1 ?.i.
HPOCTAUBATE, @ (IPH MAHHMYMC TOTORKE K BICMES SalIAcol HE HCKIONEHI) B % -t — }

NPOCTON TPANCTIOPTHLX CPEICTH IMKIHYHOLO JERCTINA. ' 1 =+ il

YU MEAOCTATER CHCTEMIA “IKCKABATON — KAPLEPH MOKND B SHAMHTENLHON “T »
Mepe  yorpannih Oaarosapa  yEAake HACTH  HOMEIHOIO  UEKONAEMOIo wa 5 L ”
NOBEPYHOCTH B Waan 0, OTTPYAACMIAR JIPYITUM, MEHLIIEM, TKCEABATOpOM 7 } - 1 ! |

M NOrPYIMHKOM, . _ : o
Hi p;m.-lt!,:v CHCTEMIL KCKABATOD — KapLep seiyt 1o dpopmysam (4.1)(4.9) ¢ Fﬁ:t‘cl;imﬂﬂ;:rm m’;g’_m““m # - : N
YHETOM JONOMIATEILHOTO O PAHHYEIMA - CYMMApHC mnq:;c:; m:;m;;::yo piubio Tk ! _ i
HCKOTTAEMOT 0 ¥ OTPalia THBACMOL O HHAHUM HEPNAHHEM BCKD) 0 no g . s Ly :

14 He 0N u;n,!:muasll. MAKCHMAILNYIO TYORIY HEPIANUA TPUMENACMOT O Jpat nalina u pasenctia obnemon oTsaasnol 1 mpmoﬁmmaym .
Apar Al PASPHZICHAA OPOJIA B OTBAE, - I .

B coysann, ko1 MOMOCTH HOKPUMBAIOIINE HOPOJ IPEBMILACT BOIMOK- [y Becrpancnoprmmx cheremas paspaborkn MecTOPOKIAEHHE BOKPIABAIOT .
WY BACOTY YeTyna, paspabatiipaemyio no npocrof Gecrpancnopinoi cieme, ety Tpaniieavu.  Tlpn  sekpiiun QM_.__. e o g s |
NPUMENAIOT  YCAORHENNYIO  DECTpaNeiopInylo  chcremy  paspaborTed, 1npn (puc. 411, a) WRPUHOR JKCKawatop cheyer mm . 0 € MHHH- o
KOTOPOR MACTh BCEPMIIKIAL TIOPOJL TKCKABAPYETCA W NEPEBAINBACTCA B OThAl . L
pax . Ha npaciuke npuMensnrs MuosecTso caem Kpuﬂlaﬁ mnwpﬂoﬁ i — f ne ;

neperaned. Ha puc. 410 nogasana 1exmo00r gueckas crema Kpatnok nepesit-
KW O/UAM At SaBNoM, yeTanopiennisM ia npeioTpane. g

HACTl Opo/IA Wi BCKPIIINON JAROJKH IAPUHOR N FKCKABATOD yKNa/-
BACT BHEDEAA 1O ROjy ApMACHnd B saue npeaoteana abed'ef, 4 Apyryw
HACTEH B NOCTOAMNYIO O BaJIbHYIO SAROJIKY .

baatonaps passsensenmo 1wa NPCOTBANE  IKCKABATORD npubmAacics
OTRANY, 10 NOBONAET YBENUIHT BICOTY NOCHEJINET O H» ¢ CoOTReTCTRYI-
HIHM  YBEIRNEHUEM  MOTIHOCTH o1 patvia Tnaemon Bk pIALIA H. Tlo wep
NOJBAT anud  sabiou HOPONY ws Npejorsaia sa/in IKCKapaTopa nowTopHo
NEPERCKABADYIOT B OTHANIINYIO saxoaxy dglpgl'y'd’.

Orwomenne  nowropyo HEKABUPYEMOTO  Ofema  1opoa  (Iomajk
ubtdef) ¥ ofmesmy Oliemy  sepraano  wekapapyemoll  HOpojiA |
dylpgl'y'd’ ) wasamarry Koshhunnentom neperkckanainn Ky c
poctom K mospacrason TATPATIA WA BIABOAHEHAEC BCEPWILIHINY y %10
VTpanMmBaer  obractn  esecoobpamoro HpHMEHEnA  YERORHENHON b
Fprancnop s ok CHCTEMIA pa',l-mf,;"‘u,

llﬂll’i“{.'[ﬂa‘ Texmn; 0 |
L AMOGITY iﬂ.ﬂu C y . 3

NPUBOIAMIM B CpaBoYKo 1 Wi
I padusecky HCXON%  wy o il . o

onww;
? PANAYCE  Mepnanus U paspyskn  IpAMES




KN IICH‘IIHIIHI-I\ nopoi KOHCOIBHBIM OIH'.l.ill.“‘ﬁpil'l(ﬂl‘d'lII.‘,"[CM
ucl\,‘!l;l '

anescermem.  [locae oTpabOTKH KaAK/10H  3AXOJIKH OKCKaBATOPLI
LIM  ONCPEKE n t“llﬂh” B HCXOAHOE TTOJOKCHHE. [1p# BCKPLITHH JABYMS
&:.ll::‘l.l‘l.‘;&ﬂ'l y orpaboTKe OMHHM Gaokom (puc. 4.11,6) nocne

o ouepeAHOIl 3AXO/AKH BCKPBILIHO IKCKABATOP OKMIACT, TOKA J00kI-
HGISHE l.‘IL.pL JAKOH4HT BBIEMKY [10JIC3HOI0  HCKOTIAEMOT0, TOCIE  HCro
b mwml-“ﬁ:‘n;n HoBOMH ncxi;muumii 4aXO/KH B [IPOTHBONOJIOKHOM
"“Tuiiil:;:ilwl.:: Pl[!ln:'ic'-.'uoc JCKOMAeMoe BbUIAIO [ noouepe/Ho Hepes (’)me'oame
HANpaB. JELEL

TpAHLLCH
[Tpn 0AHOOAOKOB

Puc. 4.12. Cxemi

MiJIbH
XO/I0CTHIM X010
(pnaproBLIMI T P

oil orpaboTKe IOTOBBIC K BBICMKC 3AMAChl MUHHMAJIBHBI,
LoABKO B TOM CIY4a npocTom 06LIMHOTO H BCKPBILIHOTO
JKCKABATOPOB B OMHAHHI APY! apyra. [Mpn AByXOJOHHOK “‘Paﬁ‘?T"'-‘ TpH
BCKPBITHH HeHTPAIBHOR (PHC. 4.11,6) nan asyms '1’-'“‘“'“0_“'3”““. (puc. 4.11, ?.).
TPAHILICSMH TICPEBAIKY OpO/ H BBIEMKY MOJIEIHOTO lILhOII‘l.CMOIu "'DOH?BUIEM
[ONEPEMEHHO B obony Biokax. Bexpeiunoe H nobpvHoe t)ﬁt)]")yﬂ()BdHHI.. um.m:
oTpaloTKH KAKIOTO 6710Ka NEPErOHAIOT B HCXO/IHOE TIOJIOKEHHC. [oToBRIC K
BLICMKE 3aMAChl ONMPE/CTAIOTCH JUIMHOM 6/10Ka W IIHPHHOH 3AXO/KH. [Tpu
BCKPBITHH JIBYMA (DIAHTOBBIMH H IEHTPAJILHOI TPAHILCEH BO3MOXKHDI f10T04-
joe IBIDKCHHE Tpancnopta M pabounit xol JKCKABATOPOB B oboux Hanpapie-
HUAX, HO NpH ITOM BO3pacTact obBeM |-.1puo-c1pon'rcnbublx paﬁo-r.

B cTponTelbCTBO Kapbhepa MpH GecTPAHCMIOPTHRIX CHCTEMAX pazpaboTkH
BXOMHT TMPOXOIKA BHCILHCH KAMMTANBHON H pa3pe3HOH TpaHiuei Ha JUIHHY
G0k mpH ABYXO104HOM 0TpaboTKE WM oTpaboTKe HA BEJHYMHY MHHHMAIL-
HOrO ONEPEKCHHS BCKPHILUHBIM IKCKABATOPOM A0OLIMHOTO TIPH 01HO004HOH
apiemke. LllgpuEa paspe3noil TpamiieH N0  BCKPbILE nospkHa  obecneduTh
BLIEMKY TOJIE3HOTO MCKOMAEMOro Ha LIMPHHY (IPHHATON 3AXOJIKH. TpaueH
APOXOAAT OOBIMHO GECTPAHCNIOPTHLIM cnocoBom - (cM.  puc. 33, 34) ¢©
HCNOMBL30BAHHEM BCKPBIIHOIO IKCKABATOPA. [lpu cucreme «IKCKABaTOp —
Kapbepy  KAlWTANbHbIC TPAHIUCH HC Tpebyrotes | noGbiunbie  paboTH!
HAHHAIOT NMPAKTHYCCKH OJHOBPEMEHHO ¢ MPOXOJIKOH pa3pe3unoi TpaHIICH.

Mepepasiky BCKPBIIHBIX MOPOJL € OMOIIIBIO KOHCOJIBHBIX oTBaI000paloBd-
Telieil HITH TPAHCHOPTHO-OTBANILHBIX MOCTOB [PH pa:lpaﬁm'xc c'rpomcnbumx
MATEPHATIOB TPHMEHHIOT  PEAKO. Buicota OTCHIIAEMOIO oTBAslA H, H
MOIHOCTE  BCKPHIUHBIX TOPOA H 1pH TPAHCTIOPTHO-OTBANBHLIX cucTeMax
(pic. 4.12) OrpAHHIHBAIOTCA BHICOTOH pasrpy3ki H, u BpuIeTOM Ly oTBaIbHON
konconn /. ToToBme K BbleMKe 3anachl co3jaioTcs MOA OTBANILHO
KOHCONBIO — 3 M Darofaps MIMCHEHHIO PACCTOAHMS MEXILY BCKPBILHBIM
IRERRATOROM ) orsanoobpasosatenem (Ly+ Ly). DTH 3amachl jomKibl OBITP
AOCTATOYHBIMH U1 obecrieuenus 10OLIM B JUMHEE BpeMs, KOT/d chpmmuoﬁ
KOMILIeKC oObrMHO He paGotaer.

I8

¢ MOXHO COKpi IHTh

[pi  1OJHOM 3Arpy3ke  BCKPLILUHOrO 000pYJIOBAHKS  TEXHOJOT HYECKH
exeMbl € NEPEBAIKOH BCKPBLIULHBIX NMOPoA o0ecne nBaoT HUIKUE JATPATH :
BHICOKYIO MPOMIBOAMTENLHOCTL TPYAd HA BCKPBILIHBIX paborax. B 10 *,e
ppeMA TIPH  MAJIOH  MPOHIBOAMTELHOCTH MO BCKPLILUE, XapakTepHOH /uiA
MHOIHX Kapbepon L'!'DOPIM“H'C[)I-IEIIIUB. NPHMEHEHHE BCKPBILLHOTO obopyaosa-
st GOJIBIIMX JIMHEHHBIX MAPAMETPOB, HEOOXOIMMBIX Ui nepcnanr: udc
GoJLIIONH NPOHIBOARTCALHOCTLIO YACTO OKA3LIBACTCH rlconpannamthm‘

lNepepanka HE BCCTA nenecooBbpasna M ¢ NOIHIMK pcxynmm;aunﬂ
I-IEID)’IUHL"MMK MIOWAJACH, a TakKKe PaldoOHAILHOIO HCNOJAbL3OBAHUA TOPOJI
pekpoitun.  TIpu HEDONBLIIOH MOIHOCTH  MOKPLIBAIOIIHX MOPOA MX oﬁgcpu
MOKET OKa3aTLCsl HEOCTATOYHBIM JUIS 3ANONHEHUS BCero peipaboTaHHOro
ApOCTPAHCTBA /10 YPOBHSH, HCKIIOYAIOWEro JACTOH BOJLI B Kapbepe H €ro
4a601AYMBAHKME, 4 HMCIOJAL30BAHKE BCKPBILUHBIX MOPOJL UIH 3dMOJHCHAA JIHLIL

4ACTH KAPEPHOIO MPOCTPAHCTBA, HO 110 Gosiee BLICOKOTO YpOBHA TipH pabote
c TleCB'dJIKOH YACTO HEBOIMOXKHO,

4.3. TPAHCITOPTHAS CUCTEMA PA3PABOTKH

TpancnopTHas cucTeMa pa3spaboTku mojy'wuia npH paspaboTke HepyMHbIX
HCKOTIAEMBIX [IPEMMYLIECTBCHHOE pacnpocTpanenne. Yauie eero Uit J0CTaBKH
BCKPBIIHBIX NOPOJ M TOJEIHOTO MCKOTAEMOT0 HCMOJBL3YIOT aBTOMOOHIbHEIA
TPAHCIIOPT; KeNeIHOAOPOKHLIA M KOHBEHEPHBIH TPAHCTIOPT NPHMEHAIOT PEXE.

[TapaMeTpbl CHCTEMbI pa3paboTKH (BLICOTA YCTYNA, YT/ €ro OTKOCA, LHPHHA
3ax0/KkK W paboyeil TUIOIAAKK, YHCI0 pabOuHX YCTYNOB, MUTHHA A00BIMHOTO H
BCKPBILLHOTO (PPOHTA) ONPEUCIAIOTCA FCOAOIHIECKHMA YCIOBUAMHE, NapamMeTpa-
MH TpHMEHsEMOro 06OpyA0BaHHA, MPOMIBOAMTEALHOCTLIO Kaphepa.

BhicoTy YCTYNOB NPHHHMAIOT OOBLIMHO B COOTBETCTBHH C MOLUHOCTBIO
PAIEILHO H3BJCKAEMBIX PA3HOBHIHOCTEH MOPOA U MOJIEIHOIO MCKOMAEMOro.~

Tl ToaToaloo Tl ol

Pue. 4.13. Cxema oTpaboTKH BBICOKOTO
YCTYNA MOJyCTYnAMH:

I Bynkep-neperpysuarenn, 2| y
) \ paranitn; 3 xon:
BEfiep, @ PG WXOAKK; 4 MEXTONATE

Puc. 4.14. Cxema orpaborkn Bhicokoro
YCTYN4 ¢ ynpapiseMbiM 0OpyiieHuem:

= SA : SRR -
m“l:ﬂ:ail;g..g m.zymwplwperpym tein; 3 Mexio-
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: v 1o npapuiam  0Oe30MACHOCTH  HE  JLOJNKH:
Maxsmii wc{t:::an:;}::‘“:xc:zma'rgpa upy paspaboTKE MATKUX CBA3HLIX
fpeBLILIIATE BHICOTHI ﬁpwcoﬂ" yepranus 1pH pa3paboTKe PasIpLIXICHHLIX
il mmy-mpll(t] Be/IuCHHEM  BRICOTH YCTYNOB  YMEHBIIAKOTCH 4MCI0
aunmik B0 m{rmn W aMHa  TPAHCIOPTHRIX KOMMYHMKALIHA, 410
TpanciopTHBIX ropi: ob30BANMN  KOHBCHEPOB. OrpaboTky ycrynos

g yo npu Hen = F

mnﬁeuunm:;m:uwmp |yt MOAYCTYTIAMI Ha O Tpd:;c(:}uo[;r;mﬂ TOPHIOHT
?Onm‘llml“%l WK MCKYCCTBEHHO BLINOAKHBAIOT YCTYR A0 U= ¢ NOMONILIO
pic. 4.13

e (DHC 4 HWKHEM HCpIIAIIN BLICOTY YCTYIIA OF PAHHYHBAIOT
upi!éﬁ:‘::u.:‘ ";::;m 124{’-‘:2‘:’.&““* Aparfana WM oBpatHOW JIONATH K YLkl
payOuHi

fo OTKOCH YCTYDa. L
ymﬁ:::.om-mcoa yCTynop NpHIHMAIOT B JABMCHMOCTH OT YCTORYMBOCTH
4

craraloumx Hx nopol (1aba. 4.2).

Tabamua 4.2
Bricota # YIm 0TKOCOB

yerynos B JABMCHMOCTH 0T THIA  TIOPOJL

Yion orkoca yeryns, rpaiyc
Bucora

Tii nopos Mopons YOTYIR, M nepabosero
palionero®

CAHNOMHOTO | CAROEINIOND

Cxamnnifi | Kpenkue necyanmky, KBapLiThi, 1520 80 70—175 | 65— 170
WABCCTHAKH, HIBCPACHHBIC 10O~
PO/ ﬂpwoymmérmﬂ r;};(ljcm.-
wocrn pasmepom bosee MM
KpcumE: 00.:5:?0'"“4: W wmera-| 1520 | 7075 | 60—65 | 5760
MOp(HCCKHE  MOPO/ibL  TIPAMO- -
YrOALHOR OTACABHOCTH paIME- .
pom 300 - 500 MM W KOCO-
ronsuofl — Bonee 500 Mm
{(pcnmc nopoasl WHTEHcHBHOR | 1520 | 6570 55-—60 | 52—57
TPEMHOBATOCTH € PAIMEPOM
fnokor 100300 MM

Monyexann- | Mecyannkn, romunersie cnamiet, | 15— 20 <80 | 55—60 | 52—57
Mt WPTHLIHT I
Busctpeanie  uuTencupno  pe- | 10— 15 [ 65—70 | 50 —55 50— 55
UMHOBATBIC  WIBCPACHHBIC W
PACCAAHIOBANHIIE TIOPO/LI

Cuanio wmerpesse nopoast | 1015 | 55—60 | 4550 | 45—50

Xaopurossie, cepmmropwe w| 1015 | 5055 | 40—45 | 4045
TIRKO-LIOPHTORLE  CIAHILI

Praxi Cyrmiky pasimiioro cocTand, 10 5560 | 4055 | 3540
NOJMHOCT b0 m’i“l”cl’pﬂpﬁﬂau‘
Hule, wiBepaennbie i, men| <50 | 3350 | 35— 40 N
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I THHA IKCKABATOPHOIQ f10Ka, KOTOPYIO MPHHAMAKOT NPH IKCKABATO-
et eThi0 KOBLIA 2 _§a° B MATKMX M PBIXJBIX MOPOAAX npu
ax ¢ BMECTHMOC A k== R F
pa:moﬁ“mml TpaHcniopre pasHOH HE menee 150 M H nipH KEJICIHOAOPOK-
;I;Bm: "rmm"noprc ae Menee 400 M, @ B CKaJIbHBIX NOPOJAX COOTBETCTBEHHO 250
b i !

500 m. S0 olld .
: l'lpln GypOB3PHIBHOM PhIXJICHHH T1OPOL JUIMHA  IKCKaBaTOpHOro Onoka
JIOKHA GaTh ocTaTOMHOH s obecredeHHs 9KCKABATOPA B3OPBAHHOH
Maccoli Ha CPOK (CYT) MEeXIy MAccOBBIMH B3PhIBAMH i

Is>Q, T,/(4h).

rae Q,— CyTouHas MPOM3BOAHTENLHOCTE IKCKABATOPA, MY A ¥ h— wmpuna
GypoB3pBLIBHOI 3aXOIKH M BBICOTA YCTYIA, M. i

3anac pa3peIXJICHHOH B3PLIBOM TOPObI Hd OAHH paboumit HKCcKapaTop
npunnMaior He Menee dem Ha 10 ¢yt ero paboThl.

Ypcno OXHOBPEMEHHO paspabdaThiBaeMbIX A0OLIMHBIX YCTYHOB

Moy ™= L¢ al L@-.\'

rne Ly ,—cpemnss AmMHAa (poHTa A0OBLIMHBIX paboT HA YCTyne, M.
Mpr pa3paboTke TOPH3OHTANLHLIX M MOJOIMX MECHAHO-TPABHHHBIX M
KapDOHATHBIX MECTOPOXIEHHH Cpa3y HA MOJHYID MOLIHOCTH OTBaJibl BCKPBIIL-

HRIX TOpoA B GOJMBIIMHCTBE CIAYYAcB pacnojiaraloT B  BbIPaOOTAHHOM'

npocTpancTBe. Bo3MOKHBIA NOPAZOK pasBHTHA TrOpHbIX paboT NOKasaH Ha
puc. 4.17.
_ B nepeyio ovepess CHAMAIOT NOYBEHHO-PACTHTENBHBIA COM HA MIOMALN
CTPOHTCILCTBA Kaphepa H HAYaJIbHOIO OTBAJA C YKJIA/AKOH €ro BO BPeMEHHBIH
oTBa I, uto MO3BOMSET TPHCTYNMTL K MPOBEJCHHIO KANUTANLHOH 2 H
PA3PE3non J Tpanieit no noxpaisaonmm nopogam (nonoxense I). o craun
‘,\;]TL?‘: B JKclyatatmio (nosokenue I1) pasuocsit Gopr paspesnoii TpaHIeH
'n po“:‘i;;ldﬂ'ﬂﬂl TOTOBBLIX K BRICMKE 3alacoB MOJE3HOrO MCKOMaeMoro 4,
SRS HAKIOHHYIO TPAHINEIO 5 W HAMA/LHLIA paspesHol KOTIOBAH 6 U
© Jé“““‘ bpota 0GB paGor.
NEPHON CTPOHTENLCT B aue ae f
TR ([13[ TCILCTBA M B HAYAJBHBIA nepuoL OKCILTYaTAlMK Kaphepd
POILI NEPEMEIIAIOT BO BHEIIHMIL OTBaja 7, a mocje 1noABuranis

‘1’Pmna NOOBIYHEI
X pabor ma pocras
aTOYHOE ) - yrpe il
OTBan 8 (nonoxkenue 1), B npi o0 [PACCTONRER TR AONN 7

He Haxonsmwme norpeGurene; PAGOTAHHOM MpOCTpAHCTBE TAKKE CKIAAAPYIOT
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HIMIHOHHBIE nponacTky PTEP y
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Puc. 4.17. Tlopsaok pasBuTHS TOPHBIX paboT HA TOPHIOHTAILHOM MECTOPOXICHHN NPH
T [.)ulﬂ.‘ll(‘lp'l'll()ﬁ CHCTEME pa’ipaﬁm'xu H BHYTPCHHCM OTB«I.I.JIOUGPII.')('II]&HI‘IIGZ

@ o, © kotopoit yGpan novsenno-pactarenkiil ciofl; 6 PERYALTHNNPOBATINEN TUIOWAL, & TUIOTAL
TOTOBMN K BUCMEE JMIGCOR PN CT08¢ KApLEpd B RCHAYA TR

KOrja obpasyercs J0CTATOMHAN [U10MAAL BHYTPEHHET0 OTBAIA, NPUCTYNAIOT K
MNOCTENEHHOH PEKYJIbTHBALHN BhIPAGOTAHHOTO MPOCTPAHCTBA — BBIMOJAKHBA -
HHIO OTKOCOB, IUIAHHPOBKE [OBEPXHOCTH OTBANA W HAHSCEHWIO Ha Hee
MOYBEHHO PACTHTENLHOTO cios (nosnoxenne V).

[Mocsie BLIEMKH BCEX 3aMacos MOJC3HOIO HCKOMAEMOrO B KapbepHOM MNoJie
NOJHOCTBIO BOCCTAHABJIMBAIOT HapywieHusie miowam. pun arom nopoas: u3
BHEIIHETO OTBAJIA MOTYT HMCMONB3IOBATLCH /U 3ACBINKH  BeIpaboTanHOro
Kapbepa (nonoxenue V).

[lpu Buibope cnocoba BCKpEITHS H NOPS/AKA OTPAGOTKH KAPLEPHOIO MOJS
CTPEMATCH CHUIUTL PACCTOAHHA MEPEBO3OK MOJIEIHOIO HCKONAEMOro, MOpo
BCKPBLIIM M OTXOA0B JpobsienHss M oOoraiueHus, NpHHUMAS BO BHHMAHHE
TpeOOBAHMA  PEKYALTHBALMH  HapylIaeMbIX iougajeii. Ilpn  BHYTpeHHeM
OTBAIOOOPA3OBAHHH TPHMEHAIOT BCKPHITHE BHEIIHHMH TPAHIIEAMH H OOBIMHO
oanoGopronyo  paspaborky. Orxoiasl  APOOHILHO-COPTHPOBOMHBIX  1EXOB
JIOCTABIAIOT M YKJAABIBAIOT HA JHC Kapbepa, HCHOAL3YS NOPOKHAK, CHEAYIO-
il kK A00bMHBIM 9kckaBatopam. Tyaa ke JOOBIMHBIMH 3KCKABATOPAMH
MEPEBAIMBACTCH MaTepHA HEKOHIMIMOHHBIX NporyacTkos u 3on. Muoraa
OTXOJIbI MOCHE MOKPOro 0GOIateHHs A0CTAB/NIOT B BHIPAGOTAHHOE MPOCTPan-
CTBO CAMOTEYHBIM HJIH HANOPHBIM THAPOTPAHCHOPTOM, B mocaeayiomem sru
OTXO/Ibl MEPEKPLIBAKOT MOPOAAMHN  BCKPHIIIH.

MunuMaIbibic PaccTOSHUS NEPEBO3OK BCKPLIIHBIX MOPOA JAOCTHIAIOTCS
Npy TonepeyHnix cHereMax paspaborku Onaropaps manoii amme ¢dpouta
BCKPBIILHLIX W OTBAABHBIX pabot. TIpH npoioabubix cHeTemax pazpaborTkn
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OK BCKpBIUH COKPAUIOT NPH BCKPLITHH NCHTpamLyoy

ACCTOSHHE MEPCBO3 i S :
p Grarofaps YCTPOMCTBY BPEMCHHBIX MPOE3NOB Ha orpyy,

rpaniiecii, a TAKKC
‘ll.‘rll."l BHPH[:I{)T&HHOL‘ II}'!UC!'P&]H&IBL‘L L . -

Otchinka BHYTPEHHHX OTBAJIOB MO BCCH WIOWAH HA Kapbepa yuy
jaMoJHERHE MMH TOJIbKO HACTH BpAGOTAHHOTO NPOCTPAHCTBA 3ABHCHT o
{1e/1ecO00PA3HOTO HAMPABICHHS PEKYILTHBAIIH HAPYIIACMBIX TOPHEIMH pafo.
ravm ruomadeii. [lpu HA3HASEHHH ITHX MUIOIIAZCH NOA NMOCAAKH MM nop
CTPOHTENBCTO OTBATIBI OTCHINAIOT MO Beeil MIOLIAMH KAPbEPa; NPH HCnoL3o.
BaHHH M0 BOJOEM — OTBANAMH 3aMOJIHAIOT 4acTh BeipaboTannoro NpocTpan-
cTBa, MPHMbIKAOWIYI0 K OJHOMY W3 GopToB. B mocieawem ciywae mmorpg
e leco0Gpa3Ho BHelIHee 0TBATO00PA30OBAHKE € HCMOTL3IOBAHHEM BCKPBILIHLI

nopoa /A 3aChIKH HAXOASLIMXCH  TODAM30CTH  CTAPbIX oTpaboTaknnx

KapbepoB, OBparoB M Jp.
KpyThie H HAaKJIOHHbIE MECTOPOXICHHS Pa3pabaThiBAIOT C MOCTOSHHBIM

yraybaersem ropubix pabot (yraybouHas cuctema paspaGoTKH), 4TO CKmio-
4aeT BOIMOXKHOCTH BHYTPEHHEr0 0TBan000pasosanus. s BCKpuITHA paBoymx
FOpPH30OHTOB Yale BCEro MpHMEHAKT BHYTPCHHHE KANHTANbHBIC TPAHIUEH |
BPEMEHHBIC CbHE3MBL.

Hun.pumcrmf P43BHTHA TOPHBIX pabOT MNpPH OTHOCHTENLHO HEBOL-
mHx 00beMax BCKPBIUHBIX MOPOA BHIOHPAIOT, HCXOAA M3  TpeGoBaumii
MHHHMH34LHH PACXOJ0B HA TPAHCMOPTHPOBAHHE M MepepaboOTKYy mojes-
s S o i A e T
HCPEPHSHIMBH}O{IIC\.I K()\i.n"].ﬂ({:t.‘, H \'IHIHH’i!a'I:::[}‘{uH?I'"fOH "pnﬂy]‘u““ >

a ) MIL ) MaJ € PACCTOSHHA JOCTABKH K
HEMY TOPHOH MacChl. Yacto 310 1OCTHTaeTcs NpH MOCAEAOBATETBHON
papaboTKe YCTYNOB C MEPEXOAOM HA HHXKENCKALMA TFOPH3OHT MoCie
OTPaDOTKH BLIILCACAKALIErO, KOIIA B OHOBPEMEHHON paGoTe Haxomutes | —2
yeryna. OGpasyloutdecs npu 3ToM paboume nuomanku OoNbMIOLN LLIHPHHBI
rT(ln'Bo_mm PASMELLATE HA HHX MEPEABHKHBIE APOOHILHO-COPTHPOBOYHbLIE
;:T‘;"f’g")“_".’ IWTA0CIs TOTOBOH mpoAyKimK. [locTaBka ropHOH Macchi Ha
CPEpabOTKY - ocymecTeaseTcss Oe3 GONBIIMX MOABEMOB M Ha KOpOTKHe
PACCTOAHHA.
Hopﬂi‘l‘wﬁ)&;ﬂiﬁ;’f:‘; L;wecrf{p_mxﬂe.miii BBICOTHOTO THNA pabowme IIOLIAKH
BEPXHHX l'opmumpoa B,MOAHO COXpaHHTB, €CTH OTpaboTKy HauMHATH C
S /1 IOTOTOBKH Ha4aIbHOro hporTa pabor mpoxomat
TOPH3OHTBI 11.']11} E: iﬁsﬁuafn o8, Mo Dot MpCCE TR R k10
COMAIOT BIDBAIAEA I\'EipMcp:l:,:;H:; : ”;E?Jma, HaYaJIbHbIE paboyde MUIOIIAAKH
TOPH3OHTOB MPOXOAAT BHelIHHE ng;os o maopot S VR
HHBIE MOJIyTpauiuen, (popma Tpaccel

KOTOPBIX 34BHCHT oOT 11
ebed: : ‘ ;
g, PelIbeda MECTHOCTH M wamle BCEro OBIBACT METIICBOM

Mockonsky Ipobus
NPABHNO, HA HUKHEHX
lMukL‘HMa.-‘thoe B Hayy
TOpHLIX pador. Mpu no

":_f(‘)'?;';;?(z:_;iapxosoqﬂhm KOMIUIEKC pacnojiaraercs, Kak
R o PACCTOAHME JIOCTABKM TOPHOM MAcchl
| A cx.ng O) COKpAlaeTcss MO Mepe NOHMKEHHS
TTBHEIX DaGOT, Bhimosen, HAX JUia cHuxenns o6bemMa ropHO-CTPOH-
OYEPe/tb BCKPLIBAIOT ¥ O .'G.IX A0 BBOLA Kapbepa B MeiCTBHE, B MEPBYIO
TOYHOro  kKomTypy Kap,,fd. ATLIBAIOT Ipynmy HuKHuX YCTYNOB 10 MPOMEXKY-
BOBICYCHHEM B dKemyars Pa I (puc.4.19, obvem A), ¢ NOCTIE Y OLIM

YATAINO Bhilucekaumx yeTynos, orpabarpiBacMbix A0
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Puc. 4.19. Tlopsaok oTpaboTKM HATOPHOrO MECTOPOXKACHHA

oTpabaThIBAIOT MOCACAOBATENLHO CBEPXY BHH3 HJIH OJHOBPEMEHHO MOMEPEYHbI-
mu 3axoakamu (puc. 4.20).

[ph KPYTHIX CKJIOHAX NEPBOHAYATbHAS OTPabOTKA HHXKHHX rOPH3OHTOB
MCKJIIOYeHa H B MEPHOA CTPOMTENLCTBA 3a€3/bl MPOXOMAT [0 BEPIIHHBI
Kocoropa. :

Ipu kpyTusHe kocoropos Gosee 40° ropHyrO Maccy ¢ BEPXHHX IOpH3OHTOB
MOXHO MEpenyckaTh K OCHOBAHHMIO CAMOTEKOM. Jlns 5TOro MCHOJb3yloT
eCTECTBEHHbIC 3aNajaHus B CKJIOHAX HJHM CO3JAI0T MCKYCCTBEHHBIE Xenoba—
nopoaockartsl, [lpH mepenmycke HeAPOOIEHOro MaTcpHana CKIOH B HHKHEH
yactn mopojockata [ (puc. 4.21) noapesaercs ¢ 0bpa3joBaHHEM HAKOMHTE/b-
HOil MUIOLIA/IKM 2, HA KOTOpPO# TOPHYI0 Maccy MEperpykaloT IKCKaBaTOPOM
HJIM TIOPPY3YMKOM B TPAHCTIOPTHBIE CPEICTBA U AOCTABKH K nepepabaTbiBaio-
uieMy Komruiekcy. s HenpepuiBHOH H Oe3onacHOH TMOJa4YH MaTepHana
HeOOXOAMMO UMeTh B paboTe jBa MOPOOCKATa, paboTalomKe MOTEPEMEHHO B
peXHME Mepenycka M HAKOIUICHHS MaTepHama, 4 Takke B pexume €ro
oTrpy3ku. Mcnonp3oBanne MOPOAOCKATOB 1esiecoofpa3Ho, eciH COKpalleHHe
3aTpaT HA NEPeBO3KM TOPHOH Maccel oT 3abos 10 nepepabaThIBaOIIEro
KOMILIEKCA TEPEKPOeT JOMONHUTENBHBIE PACXOJABI HA €¢ MNeperpysky Ha
HAKOMUTEALHBIX [UIOMAAKAX, YTO [OCTHTAETCS MPH BBICOTE MEPEeNyCKa HE

menee 50 M.
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IKCKABATOPHO-OTBAILHLIC W BRIEMOYMHO-OTBANBHBIC KOMIUICKCHI, ONMMUCHH-
apie B noapasjene 8.2, Ha Kaphepax CTPOMTENLHLIX MATEPHANIOB NPUMEHAIOT
PeAKo.

IKCKABATOPHO-TPAHCIOPTHLIE KOMIUIEKCHI BCKPBLIIHLIX paboT ¢ jocTaskok
HOpOJL BO BHEIUNHE W BHYTPEHHHME OTBAJIL ABTOMODHILILIM, pexe Konpehep-
HBIM, ACTCIHOJOPOAHBIM, THIPABIMICCKAM, KOMOUHUPOBAHHKLIM TPAHCTIOP-
fOM TOAYMHIH [PH Pa3paboTke MECTOPOKACHHA CTPORTEALHBIX MATCPHAIOD
pauboapiiee pacnpocrpanesne. OHE NPUMEHEMBL B PAYIHYHLIX 110 KPENOCTH
noposax, npu moGoi X MOUIHOCTH M YCIOBMAX 3ajieIanns.

by aLaosepHbie KOMIUICKCH BCKPLULHLIX paboT venonusylor npu manok
MOLIHOCTH  MATKHX  NOKPBIBAIOWMX  nopoja (o 34 m) u  neboapiumx
pasMEpax KapLEPHOTO TOJIAL. Bekpuiisie nopojst nepemertator Gyanaosepom
B OTBANLI, pACTONATacMbic BIOSL oaHoro Wi oboux Gopros kapeepa.
BuieMky BCAYT NAPALIC/ALHLIMUA XOJAMH C BLINOJaKHBaHMEM BCero Gopra
(puc. 4.22,a) ¥ BECPHLIMM XOJaMM ¢ co3januem Tpammch (puc. 4.22,6).
[Mocae s cxeMa MPETOYTHTCLHES IPY HOBBIICHHOR MOLIHOCTH BCKPLIIM,
OrpanoobpasoBanue BEAYT HAKIOHHLIMH CHOAMH C YIZIOM OTBaN00Gpasopa-
HuA o, He npeppiualommm 207 npH nepeMerieHn  [opojsl Mo OTKOC
(puc. 423, a), WIH  TOPHIOHTAILHLIMA  CHOAMM  MOILHOCTBIO 0.6—12m
(puc. 4.23,6). Tlpu BTOpOR CXeME  BBLICOTA MOABEMA  TOPOJILI  HECKOILKO
MEHBILE, 4 MPOH3BOANTENLHOCTL Dyabaosepa Buille,

PACCTOSHMS NICPEMCILCHUA BCKPBILIHBIX TOPOA ONPEAeamor 1paduiecku,
KaK PACCTOAHMC MCAK/LY UCHTPAMH TAKCCTH OTBAJa M BCKPLIHOK 3aXO/KH,
MMocae BLIEMKH MOJAE3HOIO HMCKOMAEMOIo HA MOJAHYIO MOUHOCTH OTBaJIbl €
Gopros mnepememaior B puipabotannoe npocrpancrso. Tyma Ke MOAHO
NEPEMEILIATL BCKPBIHYIO MOPOAY CIACAYIOUIMX 3aX0/10K,

PAalMOHANBHOE PACCTOAHNE MEPEMELUCHHA NOPOJLI NPH  MCHOJIL3IOBAHAK
naubosee Mommbix Gyapaosepos He npeswinaet 100150 M. [lpu Gosbumx
PACCTOAMMAX 1ENECO0OPATHO MCIOALIOBATEL CKPENEPbl.

Ckpenepibie KOMILIEKCH BCKPBIIHBIX pabo1 Haubosee 4acTo npuMensior
B MATKHX MOPO/AX NPy paspaboTke necyano-rpapuitimx mectopoxenuh. Mpu
FIOM OTBAJILE MOTYT PACHONATATLCA KAK 3d JIPEACIAMM KAPLEPHOTO MO, Tak
n B peipabotansom npoctpancree. [pu neGonbiuol mmpune 3anexeh dponr
paboT 9amie BCEro PACTONArAlOT MO KOPOTKOH CTOPOHE KApLEPHOrO Mo, a
OTBAJIB — BAOAL O/oro wiM oboux Gopros kKaphepa.

Cxpeniep HabupaeT rpyHT NpH ABAACHHH M0/ YKJIOH, BEICIAACT 110 KpoBJIC
MOJE3HOr0 UCKOMACMOTO ¥ N0 BRIC3AHON TPAHILIEE HA OTBAJI, PA3IPYKACTCA HA
OTKOCEe OTBAsA, CO3aBacMOro mnoja yriaom ue Gonee 307, nocae wero
posppataercs B 1aboi (puc. 4.24,a). Mo cxeme, noxasannol wa puc. 4.24,0,
HabOp IPyHTa OCYLICCTBAACTCA Ha TOPHIOHTANLHON IUIONIA/IKE, 4 pasrpyskd —
Ha nopepxHocTH oreasa. [pH FTOM HECKONBKO COKPALLACTCH CPCAHsAA BLICOTA
NObeMA TPYHTA, HO JUIS YKAa[ku nopoas B nepudepuiinoli some orsana
neobxoaumo  Mcnoabsopath  Oyapaosep. Cpedee  paccToAHHC ABHACHHA
cKperiepa B TOPU3OHTANBHOA MIOCKOCTH B 0DOMX  Caywasx npUMepHO
O/IMHAKORBO!

lg%0,6(B+D)+C+d,

1ie B u D— IUMpHHA BCKPLIBAEMOTO YMACTKA W 0TBaia, M; C - paccToAnue
MEAJLY OTBAJIOM M HUAHCH GPOBKOH BCKPHIBACMOTrO y4acTka, M; d-— paccTof-
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BHYTPEHHHM OTBasI000pa3oBaHHEM
cKperiep 3a OJTHH TEXHOMOTHYCCKHIl [HKI OBOPATHBACTCA HA 180 Bmecto 360"

HHE o SIA e

I‘a MCAUY Bbie3tama (0B6kyHO SO0 — 60 M @

“0—150 M—npu sricore mogvema 6 pH BBICOTE MOABEMa 2—3 M H NpH JBIKEHMH MO ummncy, Gnarojaps deMy POM3BOAMTEIBLHOCTH CKpETiepa
o M.mmm CTICUHATLHBIC BhIE3bI He ng 9 HECKOJILKO BO3pactaer.

‘T"ri*- KOTOPBIA An4 9T0r0 Bbmonamgﬁmgdr?adn‘ 4 BLIE3KATH CKpenepy no By 1103 pHO-9KCKaBATOPHO-TPAHCIIOPTHRIE TEXHOJIOT HYECKHE KOMILJICKCHI
e PH BhIEMKE 101€3HOTO HCKONaeMoro uao’[l yraom 10— 15° (puc. 4.24,6). HauGosee WACTO MCHOAB3YIOT JUIA PA3ieibHOH  BBIEMKH MUIOZOPO/AHBIX
"n. MBL PA3DABOTKH ¢ BHYTPeHHHM OTBA go:my;o MOILHOCTh BO3MOXHBI BCKPBILHEIX TIOpoj (pHc. 4.26), 4TO SBAACTCH HACTBIO [OPHOTEXHHYECKOH

) BI:H:H:‘ H BHEUIHHM ornanooﬁpazonjg;?eﬁamaa"“e” (puc. 4.25) nmm ¢ PeKy.ILTHBALAM HADYIICHHBIX 3emenb. [Lis 9TOH ke nei Hacto HCMONMBIYIOT
CEX TeXHOMOrMYeckuX ¢ £ CKpenepHbie KOMILI Hwx pu 9TOM 1 orpab

TAKH) - HX Cxemax €KChl. eleKale NOpos! 1p MoryT orpabarbi-
6}.|,:|1:L|:Tumu TAHA Xoaa, BhicoTa IIOE{Z:! ABIXCHHA Ckpenepa BhIOHpaloT BATBCS APYTMMH (OCHOBHBIMH) KOMIUICKCAMH 0OOPYAOBAHMA.
ckpertep '“‘E"bmﬂmu. | —————) 4 C IPY30M M 4YHC/IO MOBOPOTOB TexHONOTMYECKHE KOMILIEKCH J0GBIMHBIX paboT MOMHMO 00OpYIOBAHMSA
eany CROPAHBIET B oy g aumncy (em. puc. 4.24,a u 0) ; [UIS N0OLINM M MepeMEILeHHs TOPHOH MAcChl YaCTO BKIOUAIOT 0GOpyNoBaHie
PHC. 424 :F;HL::E I3HOCY xon0B0it qam,y nﬁ ;"p"“y' 4TO NPHBOAHT K ' s ee nepepabOTKH, CKIAAMPOBAHHA W OTIPY3KH rOTOBOMH nponyxm.
= T HEAOCTATOK yeTpansercs Kpo:qtel;:::ono nocmegxe (eMm. . Hanbosbilee pacnpocTpalcHue NpH paspaboTke CyXHX H HacCTHiHO

; , TMPH ITOH CXeME OGBOIHCHHBIX NCCHAHO-TPABHIHBIX MECTOPOX/ICHHH TONYHHIA nepepaboTka
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LHOHAPHBIX APOOHILHO-COPTHPOBOYHBIX lexax,
AOCTABAACTC ABTOMOOHILHBIM, MHOT g3
YVACPAAHHH BATYHOB — KOHBEHEPHEIN

101e3HOr0 HCKOmaeMoro B CTAIHETE
B KOTOpbIC Mecyafo-TPaBHHHAR Macca a0
Ke1e3HOA0POXKHEIM, & MpH aeBOTBLIOM €

“+7
rpasicnopToM (pHC 4.27.a) e
lﬁ;:}pr:;ipaﬁ{:nu necqaHo-rpaBHHHBIX MECTOPOKICHHH C Goablunm cozep-

. = coraa JHAYHTC/ILHAR €TI0 4aCcTh HC HCNOJABLIYETCH H nocne
AAHHCM "‘m_"‘r :auiimwnvﬂlPt‘“l"‘"““ JaBOJIC YAANSETCH B OTBa, Melieco-
“E‘-‘_‘-’“f‘"“_:‘:“ﬂmm.b CaMOXOIHbIC YCTAHOBKH /LIS CYXOTO BLUICJICHHS fecka
OOpATE o . 427.G) mo THOY Arperata, ColAaHHOro
HEMOCpeJCTBCHHO B saboe (pHC. 9.=/, . _ < N5 Bire (h
Corosrunporepyaom H MHEHCKHM mp:,cpn)np.n'a.mmut. ' u._u:lcrme .nccxa.
[OJABAEMOro B pa3IeTHTEAbLHYIO KaMmepy 1o "“"'m"""m_—\ AOTKY, NPOHCXOAHT
[0 JeHcTBHEM BO3AYIIHOIO MOTOKA, m'z.‘laa"icuur 0 BEHTHAATOPOM. Bhigenen-
HLi MecoK KOHBEiiepOM MOZAcTCS B BHIPADOTAHHOC MPOCTPAHCTBO.

[pH HCNOAb30BAHHH MEPEIABHAHLIX APOOHILHO-COPTHPOBOHHBIX yCTAHOBOK
rOTOBYIO MPOAYKIHIO OTTPYAAIOT B CPE/ICTBA NOTPCOHTEACH HEMOCPEACTBEHHO
HAH C MPOMEAYTOYHBIM CKIAIHPOBAHHEM Ha paboued MIOMAAKE, & OTXOIn
HCp@pHéOTKH OCTABARIOT B BbIpaDOTAHHOM npoci pit!lfTBC _:apbcpa
(puc. 4.27. 8 ). HenocpeICTBeHHYIO OTIPY3KY B CPCACTRA NOTPEONTEACH NPOK3-
BOAAT BO BCEX CVYasX, KOTJd KayecTBo A00bIBACMOH TOPHOH Maccel B
NPHPOIHOM COCTOSHHH YAOBICTBOPACT Tpeﬁnnamism‘ norpebuTens.

Mpn  HCNOAb30BAHHH MOJYCTAUHOHAPHBIX  APOOMIBLHO-COPTHPOBOYHbIX
YCTAHOBOK TOPHYKO Maccy K HHM JIOCTABJAIOT ABTOCAMOCBAAMM  WIH
norpy3sukamu (prc. 4.27,2). Huoraa seayr Gonee raybokyio nepepabortky
OPOMIIPOAYKTA, MOAYYAEMOI0 Hd TMepeBHAHBIX MIH MOJYCTAIHOHAPHBIX
YCTaHOBKAX. B CTALHOHAPHOM APOOH/IBHO-COPTHPOBOYHOM LIEXE, KYId MpoM-
NpOAYKT  medecoobpa3HO  JOCTABISTL  KOHBCHEPHBIM  TPAHCNOPTOM
(puc. 4.27,0).

YactuuHo 0OBONHEHHYIO MECYaHO-rpaBHHHYI0 TOMIY OOGBIYHO [AENAT Ha
apa nogycryna. Cyxodf moaycryn orpabaTwiBaloT NPAMOH MECXIONATON WIH
NOTPY3YHKOM, O0BOIHEHHBIH — APAar1aifHOM C YKI4AKOH rOpHON Macchl B
OTBAT 1A 00e3BOAHBAHHA C NOCACAYIOWER OTIPY3KOH B TPaHCMOPTHBIE
cpeacTsa (puc 427.e). Jlns nywiero HanonHeHWs B NOABOAHOM 3aboe Ha
AparlauHe HCTIOIB3YIOT nephopHpoBaHHbIC NATHCTEHHBIC KOBILH YBEJIHHCHHOH
maccel. Pabodas miomanxka gonxua wmers JIOCTATOYHYIO [UHPHHY JUIA
DaWE_UJ?HHﬂ JKCKABATOPOB, TPAHCTIOPTHBIX M IHEPTETHYCCKHX KOMMYHHKAIHIT
23;13::‘15\:E:DEE-}LB:;‘:F;TC: ?”a!it:fu’xme somoxfno NPHMEHCHHE 00e3BOKH-
TaKKe uﬁlc*;aomnaammm‘ x‘cnr‘:.-?“émd:“m: DI TR M
NONEpeTHOM  Cevermy. POB, HMelOWMX BbINYKJAyI0 ¢opMy B
60’1&32""::"ccm‘;:::_:ﬂﬂ'ﬂ‘k‘cme KOMIIEKCh  miebeHoMnbIX  KapbepoB  He-
A06e14H0e oﬁopk'at)BaHﬁc")u:"l;ZCT“ oD CI0K JETROE ppoR
HHA, OIHOKOBILOBHIE oY 39 = "Hcl'lMDyzlapuoro HIE HIHEXOBOrO. Gype-
1,25—3 m3, 6\'.1bno?.cp1r.1p : a::: ’ el ol o L
Mpn npoussomrensrocty Jo 2%’\:_0“436' o R g i
1O BEYT WA mepeBukHmX g 6 e AL B 00
(puc. 4.28 a). POOHALHO-COPTHPOBOYHLIX ~ YCTAHOBKAX

I
[WAPOLIEHOTO Gypenysg, Kap:c‘:‘{l::'l?a lenecoobpa3no npumeHeHne CTAHKOB
2—8 M 4BTOCAMOCBATIOR . IKCKABATOPOR € BMECTUMOCTBLIO KOBILA
9 IPysonoLemMuocThio 10 75 T, @ npH GoMBUIMX
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Puc. 4.28. Cxembl OCHOBHBIX TCXHONOTH- A-A
YECKHX KOMILICKCOB IHcOCHOMHBIX Kapbe-
g 1T norpy’-
BC - BGypowodl cranox; J - ICEARRTOP. norpy
wnx; A asyorpancnopr;. o #_wno:m’po-mvl - T ia
rpancriopr; CA - camoxoanas apobwaxa, 11 - no- e 2
aycranMonapian apobiika. & xouschicp. P pux-
ek, b Oyamacwkp, MACY  nepeanwauas win

Puc. 4.29. Cxema pa3paboTKH TOHKHMH
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T

o< |

Ta

PACCTOAHHSAX 10 npoﬁnnbno-oﬁorammﬂoi (paOpuKH — Xee3HOAOPOKHOIO

Tpancnopra (puc. 4.28,0).

[Mpuvenenre KOHBEHEPHOIO TPaHC
CAMOXO/IHBIX JIPOOHIBHBIX arperaton (PHC.

HepeBIKHLIX JAPOOMIOK, K KOTOP!

cBasamu WM norpy3unkamu (puc. 4.28,2). baaroxaps

OTXO/0B (MENOYH) COKpAllaeTcs O0OBeM mepem
MACChl, HHOPJA, OCOOCHHO Ha HArOpHbLIX Kap

OopTa BO3MOXHO NpH HCMOTb30BAHHH
4.28.8) HIH MONYCTALHOHAPHBIX
eI OCTaBJICHHIO B Kapbepe
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nepeMenieusa, 4 DIArOJApA HENPEPWMEHOCTH TEXHOZOTWYECKOrO Mpoleccs
YRCTHYHERCTCA AP ipOIHTCARHMCTE rfmm‘;msanua_
lp# paspaborue xapbonaTiux NOPOL LIA KOTOPLX X2APAKTEPHO CAOKCTOE
CTpOCHRC, TIpH EIPHEEHME HACTO NPOUCKOIAT NEPCHIMEILACHAE B NEPpeMen-
B2HAC OPOIYKTHRHLL CIOCE BHCOKOR (POYHOCTH CO CHADLIME # TIMHACTHME
IpIGEIZVE.  DPOMROCTE NOPOA B J0ME  PACIONOKenuA sapanos BB
HARac1CR eoaeacTRmMe «aepexotas. [lpu sT0M KOAUYECTBO OTXONOB AOCTHIE-
er ¥ —50% u wehens BRITYCRACTCA NPCHMYUIECTECHHO HAZKOR MPOTHOCTH,
WIMOTPR B2 BawTHC B NOJCWMOA TOMNE BPOCAOSE NHOPOX, W3 KOTOPHIX
HORET DRTE BOTYseH meheus muconns Mapox. [LiA Takux SOPOJ PAUBOHATE
j«'{ P PACIVIAE TOXOTORKE TOUKHMA CIOAMY C NPAMEHERIEM MEXAHNIECKAL
et sy e oL par (pa, 24,0) A8 (e
o -;,p:.;:.m ru,jm.r_m:iex 5-—6) ¢ npeapapure
il E.z!s , Hfuihs BT PAIABEAHAC TI0 PACIIAPCHHON CETKE CKBAKAN-
*’.-:.:»_;Hi';'ﬂ'ﬂis F] ’f":j;k;':'- 2 HW"{HUK pafx"“ i i g S
G sorre e OPOR AT OAMOXOBMOBME OTPYIHKOB, TPARCTIOPT
' amtomcbuuk.  Teponextupso NpUMEHERRE  KOHBEAEPHOTO
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puc. 4.29) wam H;: ! TonkmMa (03 -05m u Gosee) ropusonTanLHEMMs
s [ 10 25 (pue. 4.30) cromn % nepemeuiacy e B

1517 F 2 -
wIEET, BT e o

. WEXZRZTOD HAN TR Dy ™k TPYZRT €€ B TPAanciop

P P T
PERCTHODTE ¢

cpencria. Mlupuna pabosel NAOUANKA oupesensercs no: Gopumynam (4.9),
(4.10). Paunomaswwas mna  Oaoka  puraenna  u OyabA0eposanus
Le=20+30 m; mmpuna wawana U, cooTRercIBYET Makcumanmolh umpuine
KCKABATOPHOR 1AXOKH 4, MUHAMAILHAA BHCOTA Hapana h,=15+2 um;
PAUMOHATLHAR BUCOTA YCTYNA h=6+15 um.

[]pu HCNOABMOBAHKN  OJIHOKOBILIOBIAL  NOIPYMAKOR  BHCMKY  BCUYT W3
uapana, OOpAsOBANKHOTO OYALACEPOM, WIK HENOCPEACTREHHO W3 24607
(puc. 4.31), Ulnpuna saxoaxu a B yTOM Cay4ae JOTKHA OuTEL He MeHpIne
HPHHE PASBOPOTHOR TIOIANKH ANA aBTOCaMOcrRanor [ov. Gopmymu (7.1),
(1.2), 4 paumonansuad jmna Onoxa puiienus Lg= 150+ 200 wm.

5. [MOANOTOBKA TOPHBIX NOPOJA K BBIEMKE

51 IAJIAYM TIOJANOTOBKU 1TOPO K BHMEMKE

Momwotoska TOPHEX NOPOX K BHEMKE BKWOYacT B eba KoMmieke
pabot, B PEIYALTATE KOTOPMX JONKHA OuThL ODeCenens Xopotas npo-
XOMAMOCTE NOTPYIOYHEX ¥ TPAHCTIOPTHIAX MAUTAK 110 PabOtHM IIONIAIKAM,
CROBOIOE W DEIONACHOE OTICACHAE KCKABAPYEMOR Mmacch  pabounmy
OPIAHAMA BUCMOSHOTO 0DOPYIOBANKA, WX XOPOINEE TanoNHEHHe W IETKOCTh
panpyiu, yerohunsocts ycrynos w Goprop kapwepa.

[Npn sexaparopuom cnocobe parpaboTiy B BOASOTORKY K BACMKE BXOAAT
pafioTel 10 ZaUIMTE KAPLEPA OT BOMM. NPCIOXPAHEHAC OT NpOMEPIaHnd B
WAMAAA  TEPHOJL.  OTTAMBANKC, MEXAMHICCKOC WM EIPWMBHOC  PHXICHHC
MEPATIAL MATKSX W INOTHIAX BOPOJL, MEXANHIECKOC PUIACHHE WK BIPUBANAC
Ha COTPACCHAE TIOTHIAL NOPOJL BIPWMBHOE PHXICHAC CKAALHIY ¥ NONYCKaN-
uiax nopoi Flpu ruapasanseckos ciocobe paspaboTkn MHOTLA HCBOMLSYHOT
NPEABAPHTENLIHOE BOJOBACHILIEHHE TOPOJS W WX MEXAHHTECKOE WK BIPHBIOE
PLICHHAE.

52 JANIMTA KAPBEPA OT BOJIBI

OBAIATENLHMMY IEMENTAMY OIS OTORKA TOPHIAL NOPOJl K BLEMKE NpH
TCKABATOPHOM CTIOCOBE PaspabOTIH ABNAWTCA OF PARIEHAE KAPLepa OT CTOKa
NOBEPXHOCTHIE BOJ W OPIAHHIAUAA BHYTPUKADWCPHOTO CTOKa, @ fpH
parpaborTRe OBBOIHERHIL MECTOPOKICHUA — OCYIIeHne NOpojL

Pery Mposanse NOBCPABOCTHONO CIOKA JOAACEMX W TANME BOJ JAOTAHO
POBOSATLCA B NPEAETAX CAMOTO KADLEpa W B MOOCE, TPANCTAIONEH K
xapuepy Wa paccroanun we sewee 150200 m.

JLta orpaxienus Kapuepa ¥ OTBOAA NORCPINOCTHHX BOJ A0 Wa%ana W B
NEPHOSI CTPORTENATRA KAphepa © WAl OPHOR CTOPOHI COOPYXKakoT Har opike
KaHABIA, OFPAKAAIOUIAC BATA W AavDW, BOJOOTBOJHEE W OCYUIHTEALHIE
KaHaBIA.

MNonepessoe cesenue BOJOOTROMNKL YCTPOHCTE PaccAnTIABAIOT HA IpO-
YK MAKCHMANLHOTO BOAOTOKA CO CKOPOCTAME, HE NPEBMILAIONIAMA JomyCc-
creuxn pogoropos (vabn. 5.1). :

VIIoH WaATOpHIAL Kawas COCTaBARET obmano He menes 0,002, wojooTeos-
wiax u ocymsresmux — 0001, Tpy raybune xanas 0608w i

- -~




Ta6mma 5.1
JlonycTRMbIE (nepawunmme] cKkopocTH TedeHMs BO

0.4 1 : 3

P

[mea (10 0005 COCTaBASET

30— 50%) NAOTHOCTBIO, T/M™ 035 04 0.45 g
251,66 0.7 0,85 o :
1.66—2.04 | e i 5
204214 4 . =

Cyrmmskn (10 0,005 cocTaBAfKoT
—30% blO, T/M:

!0{ 1303 | 0.35 04 0.45 =
1.22— 1,66 0.65 0.8 09 —
1,66—2.04 0,95 1,2 1.4
204—2,14 1.4 1,7 9 =

[MaiTs # W1 € MeKiM neckom, pa- | 0,15—0.2 02—-03 | 02504 03045

critenbnas semas (0,005—0.05)

Mecox wenkmit (0,05—0.25) 02—035| 0304 04055 | 045—0,6

Mecok cpeanesepuucThi (0.25— 1) 0,35—0.5 04—06 | 05507 0.6—0.75

Mecok kpymasi (1 —2.5) 0,5—065| 06—07 0,7—08 | 0,75—09

[paBuid MeJKHIl:
¢ mpumecsio cpeanesepructo- [ 0,65—0.8 0,7—09 08—1 09—1.1
ro (2.5—3)
¢ ramskoii u meckom (10—135) 09—1.1 1—1.2 1,L1—1.3 1,3—1,5
lManbka:
cpeaxesepHucTas ¢ meckoM | LI—125 [ 12—15 13—L6 1,5—1.8
rpasHem (15—25)
¢ MeTkHM OynerkHAKOM W rpad 1.5—2 1.8—24 2,1—2.7 2331
siem (40—735)

:i_I);.‘luT&;i)x CpeaHHit ¢ ranbkoi 2—245 | 24—28 | 2,75—32 3,1—3,5

Nparsesanne Huamne npeeisl CKOPOCTER COOTBETCTRYIOT HHAHNM npedeiasM pPaIMEpoOB MacTHiL

KpYTH3HA OTKOCOB B riuHe H cyrmmmke |:1 —1:1.5; B cymecu 1:1,5—1:1.2; B
necke MmeskolepHucToM 1:2—1:2.5; kpynmosepauctom 1:1,5—1:1,2.
CucTema BHYTPHKAPBEPHOTO CTOKA JOJIKHA npeJoTBpAIaTL CBODOAHOE
cn‘;e(:(aliﬂ.le. no;lb_ll_ m".: 9ricocaM YCTYNOB W pacTekaHue no padboyum aepaﬁoum
mmuéanam. : AKOH CTOK BEAeT K Pd3MbIBY OTKOCOB, ONOJ3HAM YCTYHOB,
JIOKCHHRX HAOYXAIOLMMH TITHHHCTBIMI TIOPOAAMH, nepeyBaakHEHHIO 10J1€3-
?grﬁu i;cnonae.uoro. 00PA30BAHMIO HaNeMeH., 3ATPYAHCHHAM B nepeMeLIeHHH
mgo:mr !: ylTl::'::ucrn::pmm Maum. [locTynaiomas B kapbep BOJA MOMKHA
prt')onpoaomnﬁo?gﬁﬂzmu YCTPOHCTBAMH (3AKPBIThIE M OTKPLITBLIC KAHABBI,
HIKCeKalHe goncuo'camem;mcsopmau S e

opu
AHa Kapbepa). PH3OHTHI (NPH 3aJIEraHHH MOAZEMHBIX BOJ HHKCE
Mponssoaurensy =
- OCTh
BOL, M/%: KAPLCPHOTO BOZOOTIMBA /I OTKAYKH JIHBHEBBIX

0.=( Va= Vall ol )

uf hepHBIX ocak '
¥ loop aruepa, M T, — gonycry ol ooyMyISRYEMGEL BE BEERRGER
2=1000H oF, — MBI CPOK  moaTOmseHns Kapbepa, Y
9% »F\—PHTOK b1 b Kapep npu mBie, M%: H, — ci0f OCALKOB,

pHINAJAIONIAX BO BPCMSA JIMBHA, MM (N0 JAHHBIM MECTHOH METCOCTaHIMH),
F.— WiOIAdb KAPHEPA B IPAHMUAX HATOPHLIX KAHAB, KM% 2 — koapORImEHT
[1OBEPXHOCTHOIO CTOKA.

/L1 OPOXOJKH HATODHBIX, BOJIOOTBOJHBIX M OCYIHTCIHHEIX KaHaB
HCTOMB3YIOT IKCKABATOPbI-KAHABOKONATEMH CO CMCHHBIM obopyaoBanneM s
cpesa OTKOCOB, ILTYKHbIC KAHABOKONATENH, aAparnaiiubl wim  obpaTHBIE
onathl, OYABAO3CPLI C AOMOIHHTEILHLIM npodHUALHLIM HOKOM (1eMexom) Ha
orBajie, rpeiiaepbl € OTKOCHHKAMM. a

[lpu pa3spaborke MECTOPOKICHHH, HAa KOTOPBIX NOI3ICMHbIC BOIAb 3a-
jeraloT Bille NPOEKTHOTO JHA Kapbepa, MPOBOAAT ApCHAK KapbepHOTO
pons. JlpeHax YCTpaHseT WIH OrpandidBact 00BOIHEHHOCTH IKCKABATOPHBIX
1a60es, (UIBTPALHOHHBIC Ae(opMaiviH oTpabaThiBaeMbIX YCTYNOB, 00BOA-
HeHHe BIPBIBHBIX CKBaXMH, OOpajoBaHue HajneieH, MPOMEP3AHHE MECHAHO-
rpaBMiHON Macchl MpH OTCYTCTBHH B Heil MBUIEBATHIX H [IMHACTHIX YacTuil. B
TO K¢ BpeMs CleayeT WMeThb B BHIY, 4TO APCHAK MNO3BOMACT yAanAaTh H3
[opol ML TPaBHTAUMOHHYIO BOAY, HOITOMY OH HE J4eT OUIYTHMOrO
spdexra B Goppde ¢ NMPOMEP3AHHEM [ecYaHO-T/IHHACTBIX NOPOJ. HAMHIAHHEM
§ MpPHMEP3aHHEM TOPOA K pabowiyM MOBEPXHOCTAM TOPHBIX H TPAHCTIOPTHBIX
MAIHH, THKCOTPOMHBIM Pa3KHAKCHHEM MOPOA MOA AelicTBHEeM IHHAMHYECKHX
parpy3ok OT paboraiomero oGOpyAOBaHHd. B CHIKCHHH BJAKHOCTH 10-
[Ie3HOTO MCKOMAEMOTO0, MpeACTABIEHHOTO I THHONOK0OHBIMA Mopoaamu. bok-
it 2pdeKT AaCT B ITOM OTHOLICHHH NPABHIbHAS OpraHM3amus BHYTPH-
KapbepPHOTO CTOKA. F3 :

BLIGOp CHCTEMbl JPEHAXKA 3ABHCHT OT MHOKCCTBA (axTOpOB, OCHOBHBLIMH
W3 KOTODBIX ABISIOTCA BEHYHHA BOJOMPHTOKA B Kapbep H Xapakrep
paspabaTeiBaeMbIX NOPOL. Ja

[pHTOKH MNOJA3EMHON BOIARI B Kapbep ONpEACIRIOTCS CTaTHYSCKHMH
JanacaMH  HECBS3HOA TPABHTAUMOHHOH BOAB B BOIOHOCHOM mniacre H
MHAMHYECKHMH TIPHTOKAMH, MPOXOAALUHMHA UCPE3 mmnom:ﬁm 130~
TOM M3 KaKHX-TO BHCIUHHX OOJAcTed MHTal p

B HayabHLLA NEPHOA OTKAYKH MOI3EMHBIX BOX I
CA CTaTHYeCKHe 3amachl MIACTd, HMEET MeCTo

HO onpeaeauTh no (opmyne . d A n
o.=2nTs lglt/maled:




Puc. 5.1. Cxema K pacueTy npuroky
ROkl B Kapbep:

| AcHpecCHOMIAN  KPHBAX, 2—pexi; 3 — uexoy
HOAOKEITHE  YPORHW  NOMCMILIX  BOT, 4 “»:l:xt
| |— ypoBeHk OTCHETA phep;

Puc. 5.2. Cxema (a) u rpadux (6) x
pacuery KOHTYpA  BOJAOMOHHXAOLIMX
CKBaXHHI

| — xapsep; 2 BOAONONMARIOUIHE CKBAXMIILL (CiUio-
ol AHHAEH NOKQIANE KPHBAR NPH PRIRYCE CRBAXH-
et 0,1 M, WTPHANYHETHPHOR — KPHBAR NP paanyce
cxnaxin 0.2 M)

L 1L

-

[lpu (>1, KoOrga 30Ha BJIHAHHA Kapbepa PpacnpoCTpaHUTCs A0 rpa-
HHUIL! TMHTAHHA [UlacTa (HampHMEp, A0 peKH), MPHTOK MOA3CMHBIX BOJ B
Kapbep

Q=273T(H,— H,)/[lg(r+2R)/r];

rae H, W H,—Hanopbl Ha KOHTYpaX pPCKH H Kapbepd.

Mpu IHAUHTEABHOM YIUICHHH obnacTH TNHTAHHA OT Kapbepa YHelbHbIE
NpUTOKH ¢, M/cyT, Ha | M no mnepuMeTpy Kapbepa MOKHO CHHTATDH
F;mmngcpm,mu ¢g=0Q/P. Tlpn GiM3KOM pacnoJokeHud OOIACTH NHTAHKA

r.<2)

g=T(H,—H,)/L,

rae (;_-—[?uCCIOﬁilisc OT peKH [0 KOHTypa JIpeHaxa B Kapbepe.
‘|liCTIILC$}?L;':$:g:)Xr[‘SpH.T?KOB,3aBHCﬂT vMilC]_LlTaﬁbl nedopManmii ycTynos, B
A d‘  pacipocipahenEeR JedopManun OTKOCOB — OILIBIBAHHA.
g Unpe;le.'mmg ;;:Lg?[b:’ldmﬂwnbuo JONYCTUMOM /UTMHBI A3bIKOB OILIBIBA-
BOYHO BENHYHHY ¢, M'JI,.C}?LA(::;}CITS[OMH‘? YACHEHEIC NPHTOKH 4. OP“WT‘?PO'
MOXHO! AT : M OTKOCA NpH BLIEMKE MeXJOmaTaMu
ML‘:‘!KO‘WPHHC'['!;IK— ]?)Oﬂhl.‘lcnarbtx neckax pasoii 20, ToukosepHHCTHIX — 40,
300—400. Ecnm noqn: Cpe‘ilncﬂ.‘DIiHCTblx—150—200, KPYIHO3EPHHCThIX—
R 4 BOJOHOCHOTO TOPH30HTA MOApE3aHa YCTYNoM, TO
PACXOAbl  M0KHBI ObITh yMeHbILEHHI B 1,5—2 pasa, ecid

NOA3eMHbI .
€ BOJBI NPHHUMAIOTCA HE MOYBOM YCTyNa, a ApeHaHOM KAHABOI, TO

KPHTHYECKHE pacxol THYHT 2 —
HO YBEIW4YHTHL B 2—3 pasa.

[pu CTPOMTENLCTBA Kaphepa, Koria PACYETHBLIH MPHTOK BOJLI B paspes-
Hyio TPAHLUCIO B pacucre Ha | M e¢ mepuMeTpa HE NPEeBBIIAET KPHTHYECKOTO
y/eAbHOTO PHTOKA, BO3MOMKHO BCKPbLITHE ODBOAHEHHBLIX TOJII IKCKABATOPOM
Ge3 nmpeaBapuTeabHOTO JipeHaxa C MOMOLILIO MEPEAOBBIX TPAHIICH, MPOXO/H-
MbIX ApATJAiiHOM, M OTKPHITOIO BOJOOTIIHBA U3 otux Tpanwei, Ilpu
NPHTOKAX, MpEeBbILIAIOIHX KPUTHICCKHC, HEODXOMMO MpeaBapHTEIbHOE OCY-
jeHHe ¢ MOMOLIBIO KOHTYPHBIX CHCTEM BOJOMOHMXAIOLMX CKBAXKAH WITH
ur 10(puALTPOBBIX YCTAHOBOK.

JlpeHaxx € HOMOLILIO BOJIOTIOHH3UTENLHBIX CKBAXKHUH [PHMEHAIOT TMPH
MOIIHOCTH BOJIOHOCHBIX TOPH3OHTOB HE MCHEE 10 M u xoaduumenre
(uapTpalEH Nopoa Gonee 2—3 M/cyT. Ckpaxkuubl aumamerpom 300—600 mm
060opy/LyI0T 00CAAHBIMH TpybaMu ¢ yCTPOWCTBOM Ha MEpeceieHuy BOAOHOCHBIX
rOpH30HTOB (HILTPOB C MpOBOJIOYHOH 0OMOTKOH. B pa3MbIBaeMBIX TOPOAAX
sa(uabTPOBOE NPOCTPAHCTBO sanonuaioT rpasueM. [uamerp unLTPOROIL
KOJIOHHBI MPUAAMAIOT HA 50 MM Gonplie JAMAMETpa HACOCd, MCIOb3YeMOro
18 OTKA4KH BOJbI M3 CKBAKHHLL.

BLIGOp MApamMeTpoB PACMOJIOKCHUA CKBAKHH LA orpaxicHuA Kapbepa oT
NPUTOKA MOJ3EMHBIX BOJ MOKHO OPHEHTHPOBOYHO [POM3BOIUTH MO rpauky
Ha puc. 5.2 HCXOMs W3 xoadduimenta sacuona &, onpeaensiomero Ty A0
yJIeJBHOTO TIPHTOKA K GopTy, KoTopas MEPexBaTLIBACTCH PAIOM JAPEHAKHBIX
BOJOMOHA3HTEILHBIX CKBAKWH, PACIOIOXKCHHLIX Hd PACCTOSIHUA G ApYr OT

apyra.
d=1-4,/4.

fae ¢ — yAeNbHBIA NPHTOK HA | M Oopra kapbepa: ¢, — MOMYCTAMBIH
yAelbHbIH TPHTOK K OTKOCY, onpeaenseMblii TpeGoBaHHAMH YCTOHYHBOCTH
(UIABTPYIOIETO OTKOCA. -

[MapameTp 7, npu GIM3KOM pACTOJOKEHHH KOHTYpad patanus (R/r,<2)
onpenensiercs 1o GopmyJe =011/ +l), a npy R>r,—no Gopmyne
T,=1,, the [,—paccrofHue OT CKBAXHH ApeHaKHOTO pAfa A0 KOHTYpa
nuTamus, M; [,—TO Xe, A0 JHA Kapkepd, M.

Mpu paboTe /APEHAXHOTO KOHTYpd M3 BOJOTMOHIKAIOIIHX  CKBAKHH
cHmkenme Hamopa Ah B pacyeTHON TOuKe A (puc. 5.3), yaanesHoi OT i-TOi
CKBAXHHBI HA PACCTOSHME r;, MOXHO paccuuTarh M0 dopmyie

0.183 % 2.25at
Ap=d83 ey, SiEC)
T 1 ri
e Q. HOMHHATbHAS NOJA¥a HACOCA B CKBAKHMHC, M3jcyT; (—Bpems OT
Hauajga BKJIIOYMEHUA CKBAXKHH.
Jl1% CKBaKHH BOJM3M PEKH WM BOJOTOKA, KOLAA [=>fy

T 1

Ti
[fle p;— PACCTOSHMC OT PACUeTHON TOUKH JIO 3epKAILHOTO OTPAKCHUS i-TOM
CKBAXKHHBLI OTHOCHTCIIBHO PEKH.
Mpn 1e60s1B1110l MOIHOCTH BOIOHOCHOTO [acTa B KA4CCTBE BPEMEHHOIO
W OKAJBLHOTO CPeACTBa JIpeHaxa Juld CHIDKEHHMS BBICOTHI BHICAYHBAHMA
NOJ3EMHBLIX BOJ HA [ECHAHBIX OTKOCAX HCMOAL3YIOT  MIHIOMHILTPOBbIC
99
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Puc. 5.3. Cxema

2. I3 X
K ac
L KCHUR: Pacyery 800Ny,
(] BOTONONHRAROIME ¢ .
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Puc. 5.4. Cxemul FOPH3IOHT

Goprosoro JApeHaxa: “bHoro Npy-

I momoymop, 2 py6ooh,

TOMOIIRM
BOAONPOMILierroc 1y PHL:
Yposcun mogy i

I nopoam ¢ IO
NECHAlLE  nopoaw; §

bemonnan
obauyobxa

/ﬂ_--h/—-
et iy

A Re e

&3 Eae

YCTAHOBKH, npeacTaBnsionmie k
YO ¢ duabTpamu AHAMETPOM
Hepes 2—4 M k o6n
TAYOHHBI He Gomee 5 6 M,
B neprog IKCILTYATalHH
KPHTHYCCKHI, HanGonee ‘
HBIX Tpauweii u gay
xu;k;m_ii 3AXO KM,
gu:purm K¢ cnabon POHHIIAEMBIX
= M/CyT, :
HCNOAB3YIOT Buglt?lllimnp“mx“
Ki. Paccrosmpe o1
NPHHAMa0 00bIyHE

= = PaBHBIM 4

t?)DnHI.! pabot “!L._“)_m " 2

CKBAKHHR), . k.
Hpenak e

aboye BorT:
LUHOHKIX —'lt’(llnp Uero Gopra

Bog u CTOK Bo

1IeMy Bakyy

ecin

IKOHOMMHYE:
4B, MPoxXomm
Takas cxema

HIHTE ML HLIe CK
paaa BOJONOHHK

OMILTEKT (06bivnO mo 20—40 LOT) CTAJBHBIX
no 50 MM B HHXHCH HYacTH, NMOAKTIOMEHHBIX
MHOM_\" liacocy H BEAYLUMX OTKa‘IKy BOJIBI C

TIPHTOK k pabouemy GopTy He mpeBbitaet
H OTKPBLITBI APEHAX ¢ MOMOIIBIO JAPEHaR-
BIX Ha paGouell niaomaake mocae BhIEMKH
APCHAkKA  ocobenno  dexTurna npu
nopoa ¢ koapuumentom (QuabTpaunn Meree
K pabouemy Gopry Gombime KPHTHYECKOI'0

BKHHBL uan Mrio¢uabTpoBbie yeTaHoB-
. PKAIOLNX  ckBaxuH 10 paBovero Gopra
: KPATHON BeaMYHHE rOAOBOTO MOABHIAHAR
AHCTO  cpoka cnyxBbl  BORONOHIKAIOLICH

. aon Secre
PMAMI B npejen TPOMe e nCWTh CTDACHHE (GALTPA-

" daXx .
CO3Maere ABL ¢ mpenoxpagyr, "POMCXKYTKOB  BhICAYHBAHHS 11013eMHBIX
uu{,;.:"“lm FOPH3OHTA b npHo fﬂhm"" H Tpancnopraeix Gepm. s 21oro
VAR nplayg ] OPTOROM npen: ’ :
YN 1mipay ipm;‘ COYCTammn ¢ aononsugdmxr:o(i? e, 3.4); I};lpanuﬁuo-meﬁ
x I; KHEle e . K¢
HHKY. B paiionay ¢ au.lf TPYOBI ¢ yknonom k gy A RO R I
Cl0eM necky 13KOIl Temmepy OOl sl YTpuKapbepnomy Bojocbop-
100 ' APCHAK JIONONHUTENLHO YTEMISIOT

B cKangbHBIX MOPOA4X, OTKOCHI KOTOPBIX HE TMOABEPKEHBI 3AMETHBIM
H3MEHCHHAM TOJL BJAHAHHEM BOAbL, S((]eKTHBEH W IKOHOMHMECKH ueie-
coobpa3seH, KaK NPaBHIO, OTKPLITHI apeHax. Jlperax ¢ HoMomBIO Bo-
JAOMOHH3HTCABHLIX  CKBAXHH uenecooﬁpasen O JOKANbHBIX YYacTKOB C
Pe3KO  MOBLIUCHHONH OGBOAHEHHOCTHIO WM NPOHANAEMOCTHIO (30HA 3a-
KAPCTOBAHHBIX TOPOJ, 3OHBI TEKTOHHYCCKOrO npobaeHns), a Takke TNpH
NPOXOJKE Pa3’pe3HbiX TPaHICH B TPEUIMHOBATHIX MOPOJAX, KOTAA JUTs
CHIDKCHHA YPOBHSA MO3EMHBIX BOIl HHXKC JHA TPAHIICH MOXHO OTPAHHYMHTBCH
25 BOJAONMOHWIMTEALHBLIMH CKBUKHHAMH. Jlng CHATHA HANOPOB BOII
cKanuBaloleiics B npuOOPTOBOH 30HE M3-33 HAJMYMA BOAOYNOPHBIX MOPOI,
HHOT /A4 MNPOXOUST HENOCPEIACTBEHHO H3 Kapbepa CaAMOHIJIHBAKOMIHECH CKBa-
AHHBI.

5.3. MPEJOXPAHEHHUE MOPOJ OT NMPOMEP3AHMSA

MexaHHYeCKHMH JIONATaMi ¢ KOBIIOM BMecTHMOCTBIO 0,65 M* MoxuHo Gea
NPeBAPHTENLHOIO PhIXJICHHS pa3pabaThiBaTh MATKHE W CHIYYHE MOPOILI TIPH
TONMUIMHE MEP3A0ro ¢aos 10 0,25 M, ¢ KOBIIAMH BMECTHMOCTBIO | — 1.6 M* —
a0 0.4 m, Gomee 4 M* —no 0,7 M, aparnaiiHaMm € KOBIIOM BMECTHMOCTBIO
1 m*—na0 0,15 M, ckpenepami— a0 0,05 M.

MakcHMANBHYIO TAYOHHY NMPOMEP3AHHS MOXHO NPHHHMATH MO AAHHBIM
Gmpkaiiiel Meteoctanumn. M3amenenue riayOHHbI NPOMEP3AHHA BO BPeMEHH
MOKHO OPHEHTHPOBOYHO ONPEACINTH 10 rpaduKy, NOCTPOSCHHOMY ¢ cobmoe-
HHEM CJCAYIOMIHX COOTHOUICHHI.

Bpemsa, % MakcHMansHOH MPOAOTAKHTEABHOCTH CYIICCTBO-
BAHHA OTPHUATCIBLHBIX TEMMEPATYP HA MOBEPXHOCTH
Fnybuna npomep3anns, % MAKCHMAILHOH ¢

BEMHYEEEL o oo o it Bah o s SoROSIRREsD S

0 30 60 100
0 465 80 100

Jlns mpesoXpaHeHHs IPYHTOB OT MPOMEP3AHMS MMPHMEHSIOT phIXJICHHE,
BCHAILKY € MOCAEAYIOmHM GOpPOHOBAHHEM, KOTOPBIC BBITOJHAIOT OCEHBIO
B NEPHOA OT KOHI@ JMOXKAEH A0 3aMOPO3KOB HA YYacTRax ¢ raybm-
HOit npomepsauus ue Gosee 1,2 M. Poixiaenue na rayGumy 0,5 M oronsm-
raeT CPOK 3amepsaHus W yMeHbinaer rayOmHy mpomepsanns Ha 40—60%
MPOTHB ECTCCTBECHHBIX YeaoBHil. Becbma S(eKTHBHO yTenieHne MpoMeps-

IUMX TPYHTOB CHEroM B Hawane 3uMbl. CKOPOCTb NPOMEP3aHHs TPYHTA,
MOKPBITOIO CBEXCBLIMABIUMM CHETOM, MOYMTH B TpH p833 MECHBIUIE CROPOCTH

NPOMEP3dHASA HC MOKPHITOIO CHErOoM rpynTa. Jlas HakonjieHds cHera
YCTPauBAIOT CHEronaxaMu win Oyabao3epaMH CHEXHBIC BATHKH TNEpHeH-
JWKYJSIPHO K TOCMOACTBYIOMIEMY HANPABICHHIO BETPA C PACCTOSHHEM MEOXIY
PAZAMH, HE NMPEBBLILAIOMIMM |5-KPaTHOIH BLICOTHI BAJIOB, WIH YCTAHABIHBAIOT
IR T,

Becbma apekTHBHO yKpPHITHE NOBEPXHOCTH MEHOMIACTOM OCEHBIO NPH
Temnepatype Bosayxa or 15 po —2°C. Cnoli neHONIACTA  OPHEHTHPO-
BOMHO MOXHO NPHHWMaTh paBHbIM 10— 15 cm ma 1000°C *u orpHmarTens-
HOM  Temnepatyphl.  [leHomsonsumio  BHIpabATHIBAIOT HA MECTE NpPHMCHE-
HUS TICHOT CHEPHPYIOWICH YCTAHOBKON MYTeM CMEIIMBAHHS CO OKATHIM BO3-
JYXOM IBYX BOJHBIX PACTBOPOB — KapOaMuanoii cmonst #  nenooOpaso-
Batenst. Ilemy B XKHAKOM BHAC 1O LUIAHIY NOJAIOT HA TPYHT, uepes

|m2 -



1020 s owa orhepcnact W b TIROM FORCOILET MOKET COXpaaniey
§ TCHEHMC HCCKOABKHX MCCHICH. Jns IYKP _6"“ c’m;M NEHBL 10 .
doll 25 cM rpynTa i  MUIOLLUIH 1000 M TPeRyEos 500 kr KapBanuy.
woill emob, 300 ki coisHOM xuc;_lmf.r fnrlll:pilHTcnb) w0 ke cyxorg
cymanona {m.,,onﬁpalunuu":qnb). Ilena flc;?aul‘mpuma B BOJC, Heropy.
. e nObCpREHa BETPOBO IPOIMH. WM3-3a manoil Mexanmveckoi npoy-
HOCTH NEHONAACTA  HEAOUYCTHMO XOXJICHHE MO - yAACTKY, rae om maye.
cen. OpHEHTHPOBOYHAA CTOMMOCTE  TIOKPLITHA M ps Tosmmme cnoq
10 cm— 48 kon.

Kora TOAMWAA CIOA MEPUILIX TOPOJ HPEBBLILIACT BEIHUUAY, Nonycry.
MYI0 U HENOCPEACTBEHION  BLIEMKH, TIPHMCHAIOT  PABIMYHBIC  crocoy
puIxXacHHs W OTTAHBAHHA OPOIL, Mexanndeckne PRIXTIHTCAN 'xtubenruuum 1py
remnepatype nopost ne mwxe — 127 C w raybune npomepsanus 10 0,7 m; npy
(ayBume npoMepsanus Ao 1.5 M IpHEMEHAIOT KAHH-MOJOTLL Maccol 23 1,
HOABCIIMBACMBIC A JKCKABATOPRI, NPOHIBOANTEALHOCTE KOTOPLIX COCTARIACT
60 110 m* fomeny. [lpn mobuix rayOuHax npoMep3aHns BOIMOKHO PLIX/ICHHE
WIPLIBHLM  CHOCOHOM.

M orramsains nopoa npu HeboaLok raybune poMeplanns npuMens-
10T NOBEPXHOCTHRIC YICKTPORATPEBATCAH, HHPPAKPACHBLIC WATYHATENY, CAMId-
te jpon win yiag noa kopobamu. [pu Goaviuol riayGune npumensior
BOJAHMIC  HHPRYASIMONNEIC W NAPOBRIC  MIJILI,  BEPTHKAALHBIE TaYOHIIbIE
VIKTPOJIW, KoakCHABHLIC narpepatean, Orraitky seayr sa 60— 70 cM Bokpyr
Harpesarens. fpu paspaborke nopoa skckaparopom ¢ obbemom kopma | v
MERLY IDUHILIDAMH NPOTPETOTO IPyHTa NeAecoobpasHo oCcTaBasTh Mep3JILie

fipomeayTkn 10 0,405 M. Jarpars na otorpes | m* NOPO/BI COCTABAAIOT
0,612 py6.

SA. MEXAHHYECKOF, PHIXJIEHUE NOPOJA

Mexanmseckoe
. PRIXJICHHE naoTH
N CKuIMX Tiopog BIX W TPCHIMHOBATHIX  NOJYCKAJILHBIX

px. UPOWIBOMAT  HABCCHWIMKM  PLIXTHTCAAMHE A  TPAKTO-

Tevmmeckan NAPAKTEPHCINKA  praxawrescil

Tun praimnrens
bawnap IpaKTOp

I l-ﬂﬂ-ln Il
Hee THionoe you.
e, xH ycu

JULISC JIN-14 150 10126 /13116X01 J13-1 17X
W T-130

( k:l:-::sm PAIMEpI, 94
LF]

11} i S 6
e EA R R
y MCa I ”'”‘ 1:‘-'4 1.[}9 3 'ﬂ? 3m "m
10 3yGuen 4 161 177 197 18,43 18,76
w: :-::uuc MexAy y6y.- 4 3 |
ﬁ;:q:.:“ Wty ienpg i 0.1 0.7 - P -
( .:;:‘:l:':' llntr"u.l /e ”'4 “|4 0,4 0.45 m w

LR 134 ,
1 =27 5:3:1 s

. N '

Tun puxdTeas . . . 3.35

basonwit  TpAKTOP
Huuboauiee TAIORoe yeu-

iige. WH o hs B s 150
OcHosnpie pasMepsl, M
JUIHHA P B35
HIHPHHI B
BRICOTR or 5 4 w o ar 2,83
MUCCH: T et @ '« » w o B3
Yucno ybnen . |—3

Paccronine Mexny y6u-

AMH, M & o o 08
Besmamia sarayOaenus 4y«
O My - el & 0,5
CROpOCT JIMACHHN, M/C!
Brepet : . o Oif=—33
MEOB + = s e oo v OiE—33

J13-94C  J13-129%J1 4C 126A |

Thoc

T-330 JIIT-250M
250 ‘

#,84 1,3 8,56 922

4,73 486 4,54 4.1 l
3,45 1.6 118 3,24 .
51,2 51,2 % 3,78 |

[=3 I Jad |
0,45 ; 1,02 - l
07 1.4 0,7 1.2 i

0138 0653

TIpH ABMACHAN PLIXIMTENA NOPOA PAIPYINACTCA B IPANKIAX TpAneime-
w0l npopes (puc. 5.5), TayGuia, M, AHEKTHBHONO PUAICHAA MACCHBA TIPH |
HAPAICABHLIX  [IPOXOIAX  PLIXIHTEA

by -% [Kyh,+0,5(c—b) tgarl,
1

e K, KodppUUMENT, yUMTHBAIONMA BINSHMC COCTOANMA MACCHBA Wi
pa:m:pzbl Hemapymennuix rpebuelt; K, — koxpdumment, ywurumaioui popmy
cesenns npopesm; h,— rayouna sarnyGnenns 1y6a, M; ¢ PaCCTOANKE MEALY
CMEANBIMM TIPOXOJMM, M; 0~ YIOJl HAKIAONA CTEHOK MPOPEsM; b Lmpuua

OCHOBAHKA TIPOPEIH, M.

Inavenus Ky, Ky, hy, o, b npwwmaror w3 rabn.52. -4
ONTUMANBIOE PACCTOANNE, M, MEAILY CMEAHLIMHU npmmmng!m.. 5

(" - KI- ",cl.‘ ﬂ+o,.’b.
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Ontumanonan (ay6uma, M, APCKTABIOTO pUXICHWA Maccuba
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wpar [ ESoia

SACHOBORHTS oT6MTyI0 HOPOIY TaK. arrot?u ee K}'CKOBaTOC'iL._ dopma r 0O By
checHCEBATH BOIMOKHOCTE OE30MAcHOH H IKOHOMEYHOH HOTPY3KH.

MagcumaTeso JOMCTEMBH JTHECHHMM pasMep KyCka BO B30pBaHHOW
\@cce OTPAEFTHBACTCS BMECTHMOCTBIO EOBINA JKCKABATOPA, PasMepoM 3a-
rpV09EOro OTECPCTES IPOOHTEH, BMECTHMOCTBEO KY3083 2BTOCAMOCBATa My
2aroBa, MEDHBOH JKHTH EOHBSHEPA.

Kyoxa muvcroumsc pasmepsl DOIBIK JONYCTHMBIX. HAa3HIBAIOT Herabapwr-
siME EX DOISCPraT JONOIEHTEISHOMY IpOOAeHMIO. YeM Membue g
passoMepEse PEiIpo0ICHA NOPOJA, MCHBIC BLIXOX HeraGapHTHHIX Kycxos,
TeM BNIDE TPOEIS0INTEIBEOCTE MAIIHH HA BLIEMKS. TPAHCTIOPTHPOBAHHE H
IpoficEuE. MeERIE NOJOMOK obopyiosasms OIHAKO yBeITWYeHHEe cTemenn
IpofiicsEs DOpPOL OCOOSEHO TPYIHOBIDHIBACMBIX. BEICT K YBEIHYCHHIO
:7paT B2 Oyposspasane paboru. ONTHMAIbHAR CTencHb APODACHES JOTAHa
COOTBCTCTBOBATH MEEHMYMY 32TPal 0O BCEMY NPOH3IBOACTBCHHOMY IHKTY.

©opsa pa3saia 330psaEEON MacCH JOTKHA 00ECIEYHBATH YI0OCTBO ero
mcxzzamn. [lpe ssicote pazeaza memee 2/3 BhicOTH HANOPHOTO  Baja
WE3zaTOpa Be OOCTICYHBACTCA JANOJHCHHC XOBIIZ 34 OJHO YCpIaHReE, npH
BHCOTE paiZaia passHod |4 BRICOTH HANOPHOTO Baja. KOBII HAMOIHACTCH
w82 50%. Mpe seicoTe passata. OpeBHINAOIICH MAKCHMA ThHYIO BBICOTY
FPOamMA NCX2EZTODA. JTpyamAcics Oelonacmas oTpaboTka pa3saina.

C YRCTHSIEMSM 0036Ma OTOMBacMOd 32 OJMH B3DLIE TOPHOH MaccH
SHPAMACICR OOWET YHCIO MACCOBRX B3PHBOE H CBA3AHHBIX C ITHM NPOCTOCE
iﬁtﬁﬂqﬁmf #2 0 neperoru. ONTHMATEHBI 00BEM MacCOBOTO
BpR1 BOTOTONE 3 mo e JKOs O7 HPOCIOSS oSopTIwENEE S

UPOHIBOICTBA MAaCCOBOTO BIPLIBA, KOHCEDBAINH

TCIHES TO13. NpHBCICHMA B PaGOTOCTIOCOOHOS COCTONHHE MOCHE B3pbIBA
LMMYRRIAINE # 05OPY1082HHA. FTOMY YCAOBRIO COOTBETCTBYET npoBeIeHRe

MICCOBLIT EIPRBO
5 “1’; — 20% H2 SpYNHAO xaprepax 2 pasa B MecAlL Ha MeakHx | pas B

BCPIAcHE 2acTH 3afiog

n?ﬂ B IcHER OTXPRITRX =
TIPSO papvmenny cpn . P200T CYUIECTBYIOT CACAYIONIIC METOIM

yCTYTIOB, BHIMOIHCHHA APYTHX BCMOMOTATENLHBIX paboT (IMameTp mmypos 10
75 MM, TTyOHHA 10 5 M) KOTJIOBHIMH 3apsiaMu (pHc. 5.6, &), PHMERAEMBIMH
papboiee 4acTo NPH OTHEBOM OYPECHHMH B Kpenmkmx fOPoNaX 118 pacmmpenus
CeTKH CKBAKHH. KAMEPHLIMH 3apsiamu (pHC. 5.6, 2), npHMeHSCMBIME npenmy-
IeCTBEHHO B TOPHCTBIX YCIOBHAX [LIR CO3JaHHA IUIOMIAZOK NPH CTPOHTETH-
cTB¢ KapbepoOB. A0pOT, 00Pa3OBAHHA MUIOTHH H T. 1. HAKIAJHBIMH 3apAIaMH
(puc. 5.6, 0) ana apobieHns HeraGapHTa, THKBHIANMH HABHCEH H BHITIOTHEHAR
JPYIEX BCHOMOTaTelbHBIX pabor.

326. BYPEHUE B3PbIBHBIX CKBAKMH

Bribop cniocoba Oypenus ckBaxHH B THNa GypoBOro CTamka onpeaeisercs
rnaBHeM 00pa3oM CBOACTBAMH pa3pabaTwhiBaeMbiX NOpon u NPOH3BOAKTE N~
HOCTBIO Kapbepa.

B nopoaax ¢ f<5 nenecoobpa’HO BecTH OypeHHe CKBaXHH KOPOHKAMH
peAyIEro THOA C yaancHHeM OypoBoii Menoud u3 3a008 CKBAXHHB
[IHEKOBHIMH IUTAHIaMH C peDOpIaMH BHHTOBOH GOPMB HIH CKATBIM
gozayxoM. OTHOCHTE BLHBIE 06BEM B3PLIBHLIX CKBAKHMH CTAHKAMH
wHexoBoro OypeHHA coctaBnzetr 27—28%. Crankm mmHexoBoro Oypenns
CKBAXHH OT/JHY2I0TCA MPOCTOTOM KOHCTPYKIHH, ODCIyXHBAHHA B PEMOHTA H
BLICOKOH MPOH3BOAHTEILHOCTLIO NPH OYPEHHH CKBAXWH B MOpPOAax HeHOIb-
moH# KpEenocTH.

Texuwseckas XapaKTepHCTHKA CTAHKOB BPAIATEILHOIO
(umexoBoro) GypeHEs CKBAAWH

T CRAE - oo ot A W s CBB-2M o CBP-160
yOupa OypesHs CKBAXHHEL M . . . . 25 24
Hanpasieaue Gypenna CKBaXHH K BEPTHKA-

AW, TPARYE s 55 = o mecat e Sl abos il <30 0: 15 30
Yacrora spamesns OypoBOTro HHCTPYMCH-

T e P SR e 2 35 L%:23, 33
Moxwesm, mpeoaonceacmbil CTaHKOM. rpa-

AYC . cpeat i i SR SR R il S <I8 .
CxopocTs NepeABMACHHS, KM/9 . . . . . 1.6 09
Ycranoeosnas mommocts, kB . . . . . 56 : 165
Ocnosunie B 5 .

HHH. MM W. . paﬁ?‘-i‘. .. . 4300x2850 x 6070 7080 x 3420 x 12825
Maccacrasma, 7. . . . . . . . . . 98 N
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Tagmua S4 B. upmMeHSEMBIX WA Kapbeparx

= a B
\apll\‘ep.ﬂn’ MA0THOCTE  SAPARA- Paumofaabiie YOIOME npie-
* mn, KT Hernn
I 900—950 CX, OH, C, 1
- | ! )
_ 000— 1200) . _
AMMOHHT 6 XB | | qu 1000 X, T Gl
; 90 | (1000—1100)
[ paMMOHNT . [ e ‘lﬂﬂﬂ 1200 (“‘E._T. C
[pasymr ACH # AC4B | I3 £00—900 CX, a
St | 1100— 1200)
i PR R ™ OH, OI, T. C, 1
fp.ﬁ!}.‘-k‘“‘-“ | 0,;3 | 950 1100 OU. T. C
A THOMOTO! | | 1300 — 1400 (B)

W omocts BB, 8 cxobrax —naoTHocTs nipe
: o Eacuhas wiw cobCTRCEmAN (LIOTHC - ] L
CEO0CK  JIARA ru»l:l- “::1‘-" noyeomy cocrosmmo BB CX, OH, Ol - coorscrcracmmo
"‘“‘: ‘..'I';n'w“ ofsomcHee ¢ nporounoll sonofi; T— vpyamobypmae
T 5= 14 J1  serxobypumme Topoam ¢ f<8

Mpusmcoanne bes
(A S PERAENE, MIICE (B) cooTR
. " ume. OOBOIRCRRNC ¢ HONT
Wk CVURE, OOBOIRCHRMN . -
s i1 € —cpemnschypinase NOPOIM €
oI € i

BB. cnocoGmble B3PHIBATECS OT Harpesanus. B
Qyiblie BCTABASIOT H 3AKPEMIIOT OTPE3OK
OrREMPOBOIHOTO MHYPA ol, oﬁp:n;\a 3;13NIHLITL:.'!I;I1I}"IO Tp}(s)l:)r'.\ (;TC ()1::1:);:3
Olll K/1 s3puiBaercs. OruenpoBOIHbIN IHYP HMeeT .-um.\?e*rp MM #
@3 C1ab0 COPECCOBAHHOH MOPOXOBOH CEPAUCBHHBI, 3aKIIOYEHHOH 1_; paa
HAPVAHBLIX H BHYTPSHHHX HHTHHBIX OMJETOK, MOKPBLITHIX BOJOII‘:‘OJHp}I}oméll
wacTHKofl. CKOpOCTs TOPCHHS HOPMAIbHO TOPALICTO Olll okoao 1 emic,
wertenno ropsmero— 0,5 eM/c =25
Jnextpoaerosatops 3/1 NpeACTABANIOT CODOH COYCTAHHE Kancroias-1e1o-
HATOPA C 3TCKTPOBOCTLIAMEHHTE/ICM, KOTOPBIl MPH MOJA¥e HA HETO IACKTPH-
4eCKOTO TOKA BBI3BIBAET B3PHIB HEHuMEpYoulero BB kancrons-ZA€TOHATOPd.
JIeKTPOICTOHATOPHl  BRIMYCKAKOT MIHOBEHHOIO NCHCTBHA, 3AME/LICHHOIT
aciicTeEs © 3ameLtermaMi 2, 4, 6, 8. 10 m 15 ¢ M KOPOTKO3AMEUICHHOIO
aeficTBus ¢ 3aMeltemmsMu ot 15 1o 150 Mc ¢ mmTepsazom 15 m 25 M.
3aMeLICHHE JOCTHTACTCA TeM, 4TO MEKIY I/MeKTpPOBOCHIAMEeHWTEICM H
sapaaoM K/1 nomemiaercs cnemmManbHbIE 3aMeISIONIAE COCTaB.
Aevosupyiommii umyp /I, npeanasnadeHnblii 418 NepeAavst ACTOHAIM
OT KanclIs-1eTOHATOpPA HITH VIEKTPOACTOHATOPA K JapsuLy BB. #meeT
cepauesuny u3 BB, mveromero Goapmyio (5—7 KM/C) CKOpOCTb ACTORAIMM.
Cepauesuia 3akmoueHa B HECKOTBKO HMTRHBIX OMUICTOK H B H3OJHPYIOMYI
BHQUWHIO 0007109Ky. JIeTORMPYIOUMi WHYD WHHIHHPYET B3PHIB MOPOLIKO-
0Opa3HbX BB HeNOCPeCTBCHHO, 4 rPAHY THPOBAHHBIX H BOAOHATIOMHCHHEIX BB
.c-pﬂ- _HPO_\{C.‘JI_\TO‘{HHIT ACTOHATOP, B KayecTBE KOTOPOro ncnonbzyKlJT
HIALIKH-IETOHATOPE W3 NPECOBARHBIX WK THTHIX BB Maccoi 150—500 r uas
;‘iru“:tiil-z:;ia?ksotﬂaEnm _BE'_' [povekyTOtHBE JCTOHATOPH (ﬁgl:::::;
b e o, m.mu:n WIH B HECKOJBKHX HACTAX 3apsiad. o
s P THKBHIAWMH OTKA3ABIIAX 3apsnoB OocHKH HE CISL
F‘Mi[\]“mdTb HEAC MOAOWBL YCTYNOB.
co Jepm?;’:‘l‘gﬂiﬁxmPe-ile_l'\?.-fllll. npeacTasnsioniee codoil TPYOKY. :om;::
CO31aHNs mm:u'emuf;x;]m JAMCTHTENb H KANCIONb-AETOHATOP, CAYXHT
Hanbonbmyio onac CeTHX ,El,lll (10, 20, 35, 50, 100 mc). (=3
W ) CHOCTL B oOpaueruy npcncranmmr‘taucwml'ﬂ

3anpeccoBanbl HHHIHPYIOUIHC
OTKpHITHIl KOHEll [HIB3BI —

topsl, IEKTPOACTOHATOPH! M K3, nockoasky COAECpAAIIHECs B HHX
prpuuApytome BB MOryT B30opBaThCH OT OFHS, yaapa, Tpeuus. B 3toi cas-
34, K4K TMpaBHIO, NPH 33pAJKEe B CKBAKHHBI TNOMEUIAIOT ODOEBHEH ¢
JeTOHHPYIOLHM UIHYPOM H TOLKO NOC/E OKOHYaHHS 3apauku 610ka. 3aboiixu
CKBAXHH M BbIBOJA W3 ONACHOH 30HBI JHOACH M 0OOPYIOB.HHS MOHTHpPYIOT
p3puiBHyio ceth ¢ npumenennem KZ, D1 K34 aas nepeaawn cerw [
NepBOHAYANTLHO B3IPLIBHOTO HMNYJAbCA H CO3NAaHHA B Hell HeoOXOTAMBIX
JaMeLICHHIL.

5.8. OCHOBHBIE MAPAMETPbLI B3PbIBHBIX PABOT
H VIPABJAEHWE JAENCTBHEM B3PBbIBA

[MapaMeTphi B3PHIBHBLIX PabOT 3aBHCAT OT CBOWMCTB B3PLIBAEMBIX MACCH-
OB, TPeDOBAHHA K KAYECTBY B3PbIBA, JIEMCHTOB CHCTEMB pa3paGoTKH.
OCHOBHBIM METOIOM B3PhIBHBIX pa0OT Ha Kapbepax SBISETCH METO CKBAKHHEDIX
3apRa0B.

IMpu BriGOpe AHAMETPA CKBAXHH HCXOAST H3 TOrO, 9TO B CHABHOTPE-
umHoBaTex nopoaax (I—I11 kareropum TpemmmoBatocTH) AHAMETP 3apsaia
npalcnwet:xu HEe BIHSET Ha KYCKOBATOCTH _B30p88.ﬂ.ﬂ0ﬁ oopoast, no3ToMy
Mozeab OypoBOrO CTaHKa H JHAMETP CKBAKHH NPHHEAMAKT HCXO0AS 3
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Fufiaminn 5.5
Yuponmn KOMGEIIENTR nepedypn
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Bepruxiinie
Haxsomiae
i arpar i Oyponkic paborTi, B nopo/ux V-V kareropul
s MelLIIeHeM JHIMET pil CRBUAHIE B CLYLIEHHEM HX CeTki
'I"'"""""""”"“‘":l'_”mm HOPOA CYIIECTHENNO  YMENLUIACTCH,  105TOMY
n‘::_ul,rp:nlmlnl CTMIKH l|‘,-|_n.'1'\r11'l11.| HIHY ‘II|'ITIH’IIIUJIH'1 1o
MHIHMYMY  JATDUT N0 BCEMY  KOMIUIEKCY Itll!lllllil'. ll?-lllul‘:Pl'u(l:h i
ApoGmALHOTO NPpoRIROACTD, TIpH TOAOBOR HPOX IDOJIHTE ul'fl‘r'_tlu tueGeHouioro
sano/un o 200 Teic M HenecoolpUIno HpHMEntt b I‘ul Km. :y|mul.¢|;‘.";n|lu'm ;:
JAMETPW CKBUAHI 10 125 MM, TIpH lllmmnu;umrI||-|mt:'[“}m . _‘”'"-"‘_‘
geecoobpasen MaMETp CKIIANI 10 150 160 Mm: g0 600 TRIC, MY 1A

KYCKOBUTOCT
BDop MOJIC N

merp expaami 10 200 MM . ™
CayOuinn CKBaRKMUB [, SUBHCHT OT BUCOTHI WIPLIBAEMOTO yerymn fi,

VI IO CRIAAHIT i u peaninin nepebypa CKBIAHILI I, 1mxe
nogomm yeryia (pue. 5.7)

e h/sin S 41,

Hepehyp cxpammi NeOOROMHM JUIH KRMECTREHIONO. PRIPYINCHHA TTOPOJIL
B oAomBe  yerymi

| wK,..4

1] nep

ne d - mamerp cknikiin, My K, koodpmiment  nepebypa, KOTOPLI
OPHEHTHPOBOMIO  MOAIO  [IPHIMMATL 110 npubeaenisiv B taba, 5.5 aon-
HIM
Bemmin nepebypi yronmseres i nponecce nponssoactna pabor, lpn
e n nogomse yeryna Oojiee ¢anbux CKaIpiuX Wi PLIXILX [10PO/L
NEPERYp  He  NPOoRshoOJIRT  WiK - jlke Iil.?,'lul"lyl'.lliliillul CKBAnIY,
MUKCHMIILIAR MACCH WPAL, KOTOPYIO MOKIO PASMECTHTE I CKBRAKHNE,

Q,=pll. - 1) (5.1)

e p=0THS" A konmmvectno BB, koropoe pasMenteres B 1 M CKBAKHI,
KM A omocrs BB B cknakmie  (MIOTHOCTE  SAPSUKAINN), kr/m’;
Lo (20 30)d pmma sabofikn, M

Coymenmienmem [, yMenbIIACTCH IHPHIG. PRARAIA 0 PASIIET  KYCKOD,

Thapamerpur paenosoxenns cknaam conporupaenne no nojaos
wwe W, paccrosnme Mexay CKknaXHHAMH B PHAY @, puc-
CTONNKE MeAay paaaMu cknaxun b (em. pue. 5.7)- sasuear of
VACALNOTO pacxonn BB g xomvectsn BB » pacuere ua | m* wapu
BeMoll nopojd, kotopoe neoOXoMo BHTPATHTE JUH JIOCTHKEHRA "'P“f’y'
EMOTO Kutectnan wipwma, Beawsmny ¢ OHPEACHIOT 10 PEIYARTATAM ONbIT:
WIX W HpOMLILLIEnax mipunon, Oprentuponoviioe suaveime q. kr/m, npi

WIDMBIHE  BEPTHRIILHME  CKBAAIIIHII% WpsAOn WS AMMONHTA 6K
NpHBeieno ke .

['pyiia Hopoji 1o
('ll (ully (TR [ TR

it kpenoct f) o1V v Vi Vil VIl IX XXl
¢ (<1) (1--2) (3—-4) (5—6) (7—10) (9 1y (1220
g KM . O 03 0.4 0,55 0,6 0,6 0.7

04 05 0,5 0,65 0,75 08 045

Hpu  wenoawsonannd  apyrux BB yaeaumnht  pacxos  ymuoxacres wa
nepenoAnoi koopuument K, (em. 1abun, 5.4). [ sapaios 5 nakaomimix
CRBIAMINY  YACALHLA  pacxo/ npuimMaercs ¢ kospdummentom 0,95,

Buxon ropuoh maces ¢ oanol ckmpaxunn Ve Wah. Norped-
tl, KE, Ut puixenas roro ofieemMa saps

(0, = Wihg. (5.2)
Hpupasuas (), no Qopmynam (5.1) u (5.2), Moxino nafirm
W /U~ 1,)pl(hgm), (5.3)

tpe mal W koopuument  cOmmmenun  supaaon, Koropui  upusMaor
oo pasiusm 08 1,2, 7
Tpy BEPTHKAILILIX  CKBAANHAX

Wab,+hego, (5.4)

tae by, MUIHMAJIBIOE PACCTOSMNME OT CKBAKKIL 10 sepxich Oposku yeryna
o yenosnio  Oesonacnoro  pasmerienus  Oyponoro  cramka (Ho  npanuiam
Oes0NaCHOCTH TYCCHMILL CTAKA OB HaXoauTnes e Ouuke 3 M o1 Gponku
yerymm), 3

Fenn conporupaenne W, suvmenennoe no  dopmyse (5.3), oxkamercs
mensiie W, puvmeacnnoro no  gopmyse (54), 1o neobxomumo  Gypurn
CKBARHILE HAKAONIO WK, €M HET TAKOH BOSMOKHOCTH, PACHONAIATL B
HEPHOM PAJLY CABOCHILIE WAK CTPOCHILIC CKBMUAKILE 1 paccrosimy (4 6)d
Jpyr u'i/;gvym. Pacuerioe suadende W apH 5ToM yRCTUIHBACTCH COOTIECTBEN-

2

Ho 1 " ﬁ pii,

Paccroanme MexkIy ckpaxunamu n paay a=mW. Paccron-
HHE MEAKJLY PAAAMHA CKBAKHH D OPHIHMAIOT TIPH KOPOTKOMME/UIEHHOM
WIpLIBaHAK pasiam (0,9 1) W,

Buxon ropunol maccu ¢ | M CRBaKNIL

Voo [ W b(n=1)) ha/(l,n),

TAE 1 MHCHO  PAAOK CKBAKAIL
Wupuuy paspana proppaninol MACCH OPHENTHPOBOYHO MOANO
OnpeseInTh no  hopmyne

X Wnt 2,5hgK,,

e Ky koopuiment mImsnmng CXemul BIpRBAIIA i IPHPIILCHHE THPHITL
l;ﬂfm%n: ((’n;;u nopaanolt  cxeme  wipuisans K = L opu amaronaisinod
y = 0,6+0,65),

Bee pacuernnie napamMerpil papupisx pabor yroumsior no pesyanratim
HPOMBIIUIEHIBIX 1 IKCIEPHMENTIILHLIX  BIPLIBOD,

JUI yaysmenms Tex Wi WX noxasaTeseh kasecrva mpusinx paGor
HPUMENMIOT GoALIOR ApCeHian METOAON W IPHEMOB ypanieiss JchcTiiem
WIPLIBA, KOTOPUE HeaecooOpaIHo TPYIIHPORETE 1O BPEMENN KX BOIMOKIOTO
ocymectnaenun (tabn. 5.6).
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Tubamin 5.6

Kanconduicaimg cnocobon  ynpanie

I pynna

vV

Hpu subope WANPDABICHUA PasBHIHA | O
: PASPYIIEHHA OPOJL KenaTe
OO A wwons obpasosag
BRIXOAMAR 10 TYILIM,

WAPLIBHOL O

KYCKOBATOCTI 01OHmeMol mac
Hajuenne

CHOISnMIG

WX

14

[Nepuni fropauponaiing yii
aaehc el

[CLULTU T
Brabop cxemul BEKpLI
(HH W HRTPRIEIHA
PUIBHTIA TOPHBIX Pl
for n Kapuepe WM
YUACTKE:

Bufop  napaMerpon
cHeTeEMB P SPDOTER
CXEM M NOpsaKs OfF
Ipykn TOPHOR MBcc

OOy pubiine
fora Gaoka

WA

JApHARHNE CEBIAHN

Mot waprinioh ce
"

Cymmoets cnocoba  yipan
S

Menoasioninme  ecie
CTHCHILX YEaonui 1
JCTalMA TOPHMX 110
I\n,l

Connme  cneimdiny
MbEx YETONMH P
WA DATOapR WiMe-
HEHHIO TEXHOIONHH
ropiux pabor

Wamenenne  napametn
POB W CETKH PACToo-
ACHHH  CKIIACHI 1
YCTYIA

Wasmenenne sapsaon n
CERAAHNIX

Hamenenue
WATEALHOCTH  WIpidii-
]

WAKIOR %
YCryuon

Tpeumn  n
nogie
BRNCS A H B0 OTKOCOR M nﬁpu'mu'llllr'llt
CEBAANI nopoion p OOk e '
CIYHanx Moxel pe
pabiony

Cropony
Wipsihia 1o

THOC I S

Wi ACHCTRMCM  BIPLIBG

o Y aennn

Opuentuponkic — dpoira  paboy
I YETYIX 0 COOTRETCTIHY ¢
1) mopihoaornedt sunekel nosey.
HOTO HEKOHEMOT o,

1) MANPARICHHEM  CCTeCTReNIOH
TPEHIMHOBATOCTH  MACCHBOR

I MaMenenue nuico i WAPLINe-
MBI YElYHon

2 Ocranjienue HeyOpiunnoh
WIOPRAMIONR  MUCCH UK comu-
HHH OO

L Bapuinanme  camoennnx g
CITPOCEHNLIX  YeTYHon

4. Mamenenne koamiectnn PRAGH
CRREAHI (MUOTOPHHOE  WIPLIiL-
nue)

I Moamenenue  pusmepon  none-
[Ill"llllllll COMCHMA CKIBIKHN,

20 VsmMenienime yiom nakaommm exmi-
AU

Lo Moamenenme rayGuie ckmiani
4. Mamenienue PREOIORCHHH
(CETKH) CRmiann

L Wamenenmne  Mucen supsaaon
2 Maschiciine  suan BB, xom:
Ommaimn pug mnax BB o cena-
AU

L Mamenenne  koncTpyking -
PHAOR. PUECPEAOTOMEHHE  HIHEpPT-
HBIM METEPHBIOM, BOBAYIIHBIMH
HOAOCTAME  PUVIHMHBIX  PUAME
pon u opm

L Wamenenme Mecri mMimspo-
BAHHA SUPSRIL I CKBKHIE,

2 Mamenenne  nocaeaonatedi.
HOCTH W BpeMeEn  HHBLHH PO -
HHH i i s e tel sapsaon
B CKRAANIIX

L MamMenenue  nocaeospren-
HOCTH M BpeMels HHinHponi-
HHH SUPSLON B PRIHSHR KB

LR

PHBX paboT B KAPLEPE ¢ NO3HIHH
: Mo hpont pabot opruenTHPOBATE TAK,
AR nocae orholky oTkoe TPCULAILE  KITABIADL
a-ne nog ocrpus yinomM, lpn arom YAy IaeTed
CllYMEHBIIIOTCH Jakoas B 1y MaceHi.
oTKOCH
TTUM
bOHPH WAPBIBAHUA  BEPTHKRILHBIX
Vsmenense manpansenun o1Gofikn B TAKHS
O Y IL yenosus BEACHIA M pesynaatun Oy ponsphi-

HHOT 1
Ipenmnam,

HPUBOJKT K
Hro o peper K

[pu  pwbope  MapaMerpon  cucremnl  puapaGotkn  sagym WIPLIBIOLO
PRIXJICHHH Ilcuﬁxn)lllMu YUHTLIDOTE  1pu obocHonimmu BLICOT I yerynon,
IHPIHEL PAGOUUX  IIOIIAOK, TOTOBLIX K BLIEMKE Tnacon TOPHOH  MICCLE,

[pn wsprimsanun 1 o6HKEHILIT 0TKOC ¢ YREANCHHEM BLICOTH yeryii
cHkacten  epejumi yaennnni pacxox BB B cngam ¢ YMEHBIIEHHEM
CONPOTHRICHAH  OPOJLIL Wipuiny n I!L‘|‘JKIICH HacTn yeryna, o TaKKe ¢
BOAPUCTUIHEM  JIOJIH BTOPHYTIOND Jl,]?uGJICI!lIII KYCKOB 1Opojin pesyiLTaTe
COYMUpenni HpH JIIKEIHH 0 TRJICHIH TOpHOR  Micen.,

Ha pajie: KapLepon nojayMmio. pactipoctpaieine ppumiime fi ey Opan-
Hylo ropuyio macey, Ilpn 910M  JoCTHIACTES  YMEHBLITEHHE WM concem
YCTPANSCTOS  Passiinl [nopoin, )fML'lII-Illlw'IL'iI ce Pll‘lpl-l?{}lclll’lc n HepeEMEetnmi-
e, B PAIE CAYMAen JAocTHraeTes  yayuenne apobicuus macenna, Biapui-
BANKE 1A HEYOPANIYIO MACCy MOKCT OCYHICCTIINTLCS Cpaty wa 23 yo-
[yna ¢ HOCHCAYIONER noyerynnol okekapamell. Tlpn wenonsionanmm yroro
METOM 1 MeAROOIOuILIX HOPOJEAX oAy aoTes XOpomMe  HoKasarenm:
YHCAMUHBACTCA BUIXOA TOPHOR Macenl ¢ | M CKRGKHILL,  yaysuaeres apob-
genue. Hpu wipuimaninn kpynmoGaounnx 1 MOHOIITHLE HOPOA WHOT/H #MeeT
MECTO  Sapiiende  nogoumel,  obpasosanue  noporon, Yol yerpaumis
MOporn u o sassiuenns,  neobxoammo  yseamiupatn  nepebyp u o yaemnnni
pacxoa BB,

Hpu jocratounoll wupuie pabouux [UIOIAAOK, BLIEMKE TONEPEHLIMA
JHXOJKAME YAYMIIMTE  Ipobacne  MacCHBin  MOKHO  [YTEM  MHOTOPSAHOLO
wipsatn, Yoysienue ApoGaeis npn MHOTOPSIIOM KOPOTKOSAMEUICHITOM
WIPLIBAIME ODLACHAIOT TEM, YT0 SAPSAL BTOPOIO W HOCACAYIONHK  PAAONH
PaboTIoT B MEHee HAPYIICHHOM, MCHEe TPEMIonIToM Maccune, Xyuuee
apobnenne w Makeumasinl waxon nerabapura mabmopaores u palione
HEPHOTO PALA CKBIAKHH, pasObuToM nropuinoli Tpeutnionaroctuio. C ynenmie-
HHEM HHOI PAAOB OTHOCHTEALILIE 0GLEM HOPO/LL HEPBOIO PHIE YMEHLITAET-
CH M COOTRETCTHENNO YMEHLITAETCH BLIXOM Hernbapuii no peelt nororanim-
pueMoll ropioll mucee,

[pu obypusannn wiprsnoro GHokis yupasicnne wipLpoM ocymecTnior
HIMCHEHHCM JIHAMET I, HAKAOT, THYOHIEL | CETRH pRenonokenns ek, B
KPYHHOGAOMIBIX MACCHBIX  YMEHBIICHHE AMAMET DI CKRIARI 0 CHYIIENNE X
cerkn  manbonee JeRcTBenmi nyrn YaOyuuenns KyCckonTocts niopsanioi
MUCCLI,

Bypesue muaonimnix ckuaaun noInoaser pasMecTurn Sapsa i oM.
HOM pacctosmimn o1 enoGoanoll GoKoBOR NOBEPXHOCTH YCTYIN, HESMRHCHMO O
yrna ee matona, Hpn yrom gocruraeres Gosee pasnoMepias Harpyski i
FUPAL 0O JUTHHE CRRIGKHITEL, - YRCHUHBACTCN IO KONTAKTA nopojns ¢
aupanoM,  Bee 910 n0BONET  IPH IPHEMCHCHHN  IAKAOIIBIX  CKDIKIIL
JAOCTHUNTL Jysiiero ApoOaenus MaccHng, yMenbiin nosaelicrnme na nopojy
S el ckmknin. BIrogaps Hakaony  ckaaani aocturaeren Gonumi
O10OpOC HOPOAL (NP OAMIAKONOM  YACHLIOM pacxoae BB).

B nponecee sapuaainis CKBKII M MOITIGKE WIPLIIOR cet ynpanienue
ACHCTIHEM  WAPBIB OCYUICCTRAACTCH  HPEA/LE BCCIO TYTEM  KOPPEKTHPODKH
MICCHIE SUPHAOD 1 CKBAAMIAX B COOTRETCTIIM C PERILILIME Siasenismin [, W,
@, b, ho Bonee passomeproe Ged WUMINETO nepenIMesnienin apobienme,
YMENLIIEHAC  HPHILE PAAHII JOCTHEACTCH 1pH. pm&cno'ro“ LT
BOBAYIILIME (POMERY TKIMI I mieprinoft suboikol. Tlyrem nomenens n
HHAHION HACTE BEPTHIMILILX ekpuast Gojee Monworo u miotioro BB, o »
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Puc. 5.8. Cxembl B3AHMO/ICHCTBHA 3aPAA0B H MOHTAKA BIPBIBHOM CCTH NpH
KOPOTKO3aMS/UICHHOM B3pbIBAHHH

BEPXHIOK — MeHee MolHbix BB mpocteiiliero cocraBa AOCTHIAIOTCA JyHiuas
npopaboTka mojowsbl H Gosee paBHOMEPHOE apobsieHHe TOpoi.

Ha kayecTBO B3pHIBA BIHAET MECTO HHHIMMPDOBAHHA 3apsioB. Ha
npakTHke 0OEBHK NMOMELIAIOT KaK B BEpPXHEH, TaK H B HIOKHEH M CcpeHel
yacTax 3apszaa. Jlyumee apoGneHHe UMeEET MeCTO B TOM Ciydae, Korjia (dponT
VIapHO# BOJIHBI OT B3PbIBA NOAXOJHT K CBOOOIHOH MOBEPXHOCTH MApaJUIeAbHO
eii. ®opma (GpoHTA 3aBHCHT OT CKOPOCTH PACHpOCTPAHEHHA [ACTOHALHH B
KOJIOHKE 3apsld M CKOPOCTH PACHPOCTPAHEHHA yAApHOH BOJHBI B MOPOZE.
Ecian ckopocTe pacnpoCTpaHeHHs BO3MYILUEHHH B MOPOJE BbIllle CKOPOCTH
[CTOHALHH, TO Ebpo}” yAapHOH BOJIHBI MOAOHAET K cBOOOJHOH MOBEPXHOCTH
napajjielbHO €H B CilyYae BEpPXHEro KOHLUEBOIO WHHUHHPOBAHHMS, HHXKHEE
KOHIEBOE HHHIUMHDOBAHHE IeNecoobpazHo B oDpaTHOM ciydae.

Bosbiuke BO3MOKHOCTH yNpaBieHHs AEACTBHEM B3pbiBA MpPEAOCTABISACT
KOPOTKO3aMEICHHOE B3PLIBAHHE MO Pa3THYHBIM cXxemam. MexaHusm yyuiue-
HHS JIpODJICHHS MPH KOPOTKO3aMEUICHHOM B3PBIBAHHH OOBACHAIOT HHTEp(de-
PﬁlluHr?H BONH HAaNpPAACHHE MM HANOKEHHEM kojebanmii B  MACCHBE,
i:f\‘;?ﬂ‘”;“:“’ 34PAI0B MOCIEAYIOLIEH CTYNIEHN 3aME/UICHHSA B MACCHBE, HAXOAS-
npé;lbl.lxm::lrlﬁtfﬁ”o?-{ L‘gcrommn OT OCTATOYHOIO NABJICHHA Ta30B 3apsioB
A l*nﬁ YTICHEH; oopimaaﬂueu K MOMEHTY B3pbLIBA 3ap4/i0B MOCIe1y-

) YOCHCH HOBBIX OOHAKEHHBIX [UIOCKOCTEH OT B3pLIBOB 3apPAM0B

OPEABIAYIIHX CTYNEHEH, covi:
3 . COYIdpeHHeM KYCKOB ¢ ¥
HBIMH CTYOCHAMH 3aMeUIcHHS: 4 NOpo/bl, oTOHBaEMBIX pa3/Hy

e NPHPALLICHHEM BO B3phIB:
s LIBAEMOM MACCHBE
3 p}[-r[:un‘m:prmi NpH  nocienoRaTenLHOM BIpLIBAHHH fapa.uoa

AKTHE 0 '
BlpblBaHH}:!, m.h;mnpp;t‘;\»liﬁa:;; Eonbmoe YHCJIO CXeM KOPOTKO3ame/IJIEHHOI0
- OKasaHbl Ha puc. 5.8. [Mopsanyio nocieaosa-

[eNbHYIO CXeMY | TPHMEHSIOT B JIETKOB3PHLIBAEMBIX MOPO/AX MpH noao6pan-
gOoM OTKOCE; MOPALHYIO ppyboByio cxemy 2—B MOpOJAX CpejHed H HHXKe
cpeaHeil B3pHIBACMOCTH MPH ueo?xogmuocm YMEHBILIEHWS pa3Bajia; NoOpAaHYIO
ppyOOBYIO CXEMY 3 B TpaHIICHHBIX 3a00SX B JIErKOB3PBIBAEMBIX MOPOAX;
MAroHaIbHbIE TOCICAOBATENLHYIO 4 u BpyboBYIO 5 CXEMbl—B CpelHe- H
TpY/IHOB3PBIBAEMBIX MACCHBAX TIPH yeTeipex W Oonee psAgax CKBAKHH;
TpanenHeBuabe 6 W 7 M TPeyrojbHble § CXeMbl—B TPYIHOB3PLIBAEMBIX
nopoAax.

5.9, OPTAHM3ALIUSA W BE3OMACHOCTbL B3PLIBHBIX PABOT

BapeiBHbie paboThl Ha Kapbepax CTpOiiMaTepHanoB BelyT OOBIMHO
TepPHTOPHAIBHBIE  MOJPA3/Ie/ICHNs «Co103B3pbiBpomMa» M «TpaHCB3pbIB-
npoMa» MO YTBEPKICHHBIM THNOBLIM MNPOCKTaM H rpaKaM  BeeHHMSA
p3peiBEbIX  paboT. Ha  Kakmbli MACCOBBI B3pBLIB COCTABIAKT TEXHH-
eckwil. TMPOGKT, YUHMTHIBAIONMMI KOHKPETHBIC YC/IOBHA M 3ajadd  [aH-
HOTO B3PHiBA, B KOTOPBIA BKIIOYACTCS PpAacieT Macchl 3apiios B CKBa-
KMHAX C pasgesendeM mno copram BB, nuaH pacnosoxeHHs 3apaaos B
smacturabe 1:500, cxeMa B3pbIBAHHSA, TDAHHIIBI OMacHOH 30HBI, MepedeHb
MepONpPHATHIA MO obecredeHnio Ge30NacHOCTH H CIHCOK OTBETCTBEHHBIX JIHIL,
noapasjenennii u ap. [o OKOHYaHHH oGypuBanua Gi1oKa MO pe3ynbTaTaM
MApKILEHIEPCKOHl CHEMKH MPOH3BOAAT KOPPEKTHPOBOYHBIH pacyeT 3aps/os.
Pacniopsilok MAaccOBOTO B3PbIBA MOIMHCHIBACT PYKOBOAUTETD B3PBLIBHEIX paboT
CeNHATH3APOBAHHON MOAPAAHOH OpraHM3aINH, peyuieil  OypoB3pHIBHLIE
paboThl, H YTBEPAJAeT AMPEKTOP HJIH rnapHblil mEkeHep npeanpuaTHs. ITo
KaXKIOMY MACCOBOMY B3PBIBY COCTABJISIOT OTHET, 4 HA OCHOBAHMM o6o0menus
MPOM3BOJCTBA MAcCOBBIX B3PLIBOB O[HMH pa3 B rO1—CBOJIHBI TEXHHYECKHH
OTHeT.

B3puiBHble PabOTbl JOJDKHBI NPOBOAMTHECA B CTPOTOM COOTBETCTBHH C
«EMHEBIMA TpaBHIaMH 0e30macHOCTH MPH B3PBIBHBIX paboTax».

[pauMIBl ONACHOH 30HBI TMO Pa3ieTy OCKOIKOB nopoasl AnA 3apAnos
PHIXJICHHS IPHHUMAKOTCA W3 TaOL. 5.7 MO BeJMYMHE YCIOBHOIO COMPOTHBJICHHSA
no nogowse W, . PpaBHOTO 0,7 MakcHManbHOH (AKTHUECKOH BEIMIHHbI
CONMPOTHBJICHHA MO MNOAOLIBE w.

[Ipy B3PLIBAHMH HAPYXKHBIX 3apAA0B PATHYC ONACHOi 30HLI MPHHAMACTCH
paBubiM He menee 300 m. Ha rpammuax OMACHOI 30HBI BO BpEMs B3PhIBHBIX

paGoT BBICTABIAIOT MOCTHI OXPAHBI TAK, qTOGBI BCe MyTH, BEIyIIHE K MECTY

BBLIMOJIHCHNUS B3PBIBHBIX paboT (AOporH, TPOML, MOAXObI), HAXOMHINACH MO

MOCTOSHHBIM HAGMIOJCHHEM M KaXIbli MocT ObUI B noje 3peHHA CMEXKHBIX
MOCTOB.

Tabmmma 5.7
Paivepsl ONACHOH 30HLI 10 PasjieTy KYCKOB
Beawnwna W, M Pagmye onacnoft 301, M W Paamyc onacHoM 3omm, M
aan monel JUIN MEXAHHIMOR ~| anx monei lul MEXAHHIMOB
1,5 200 100 6 300 150
2 200 100 B 400 200
4 300 150 10 - 500 250
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Mpi HCHOTBIOBAHMM  KAMCPHAIX 1 c:na:m:mux MPRIOB,  korgy <

sapsxanie TpedyeTes UTHTEARHOC BPCME,  PAIPCUIACTCR NPH Rap c

oo ALl He BHBOANTL 3 ONAacHOil  I0HKI  BCEX He mmlmm g
:;-..'.mmumom yTix pafoT JHIL M NPOIBOANTL PaboThl B pammyce e 6
S ANHHX CKBAKHH.
50 Mﬂ;: "?;‘::;Bo;lcmc BIPBIBHBIN pabort oﬁnla‘mnblm NpPHMEHeHIe IBYKOBKY
CHIHAIOB, XOPOILO CTBIUINBIX Hil ‘rpamliu;lx ONMACHOM 30HKI 0 W3
MepCOHANY NPEANPHATHA. [Mepsniii cur HAA — (PCAYNPEARTEALRBI (0100
qomkuTeasasil). [To 3ToMy CHIHAAY JKACH, HE JAHATHIX Ha 3apaake, Yoaasory
33 NPT OMACHOH 30HBI, BHICTABINIOT NOCTH OXpakbl. Tlocne okonyayyg
paGoT MO 3APHKAHHIO W YIAICHWIO CBSIAHHBIX € ITHM Jmy BIPhIBRIK)
MOHTHPYIOT H NPOBEPSIOT B3IPIBHYIO ceTh. Bropoil curman— Goenoi Gisa
npozomkuTenbibix). [1o 3TOMY CHIHANY BIPBLIBHMKM 3QXKHIAlOT OFHENpoBo-
HBle WIHYPBl H VAQISIOTCR 3a NMPEACThl ONACHON 30HBI WM B YKPBITHS, mpy
ITEKTPHYECKOM B3PBIBAHHN — BRAIOWaIOT TOK. Tpernil curnan — or6oj (Tpi
KOPOTKHX) MOZJETCH MOCAE OCMOTPA MECTd BIPHIBA M O3HAYACT OKOHWMiNe
B3PLIBALIX padoT.

6. BBIEMKA M TOI'PY3KA T'OPHBIX TOPOJ
6.1. IKCKABHPYEMOCTh MMOPO/

Aas ocymecTBICHHS NPOUCCCA  BWIEMKH T[OPHBIX MOPOX HeoOxomMo,
4TOOBI YCHIHE KONMAHMSA, PA3BHBACMOC BHLIEMOMHON MalIMHOI P, Obuto
GonbIe COMPOTHBIACHHA MOPOIBI  KOMAHMIO P,. Conporusienne koma-
HH  Po=Kp S, rae Ky yienwHoe CONpPOTHBACHHE KOMAHWIO, MITa;
S,=r,h—nn9mnﬂb MONCPCIHOTO  CCHCHHA  CTPYXKH, cpesaemoii paGoumm
OPFAHOM, M7 [, —TOJIUMHA CTPYAKH (rayOMHA BHCAPSHHS KOBIIA), M:
b—mmMpHEA CTPYRKH, M.

Bemwunna K sammcnt kax or KOHCTPYKIMH BBLICMOYHOIO OpraHa, TaK M,
TTIABHEIM 0BPA30M, OT NPOYHOCTHBIX XapakTCPHCTHK MOPOIbI, ¢¢ MIOTHOCTH i

TpetmnoBatoctn. Ona sBAsieTcs ocHOBON ans KIacCH(HKAMH nopoa 1o
TPYAHOCTH IKcKasaumn (taba. 6.1).

Tabama 6.1
Kaacendmranms HOPO N0 TPYAHOCTH SKCKaBamMN

Kateropuy
1o Tpyano-
CTH Wika-

Bammu o
—— e

|

NMoposw Cuoeod 2
Paguerime noxasaren paIp

| Ky Kl
Kr /M ==

Top u PACTHTCALHBI pures g
IPYHT © Kopusmu | 1600 60  |Bes npen

ﬂi-laMchnM a0 30 mm; n{cor H gam- sl

TCAbMBI 1 YHT, CcMemanbtii ¢ miebnem
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[Mposomkenne Tadu 6.1

Kareropna

1o PN

CIM CKD-
LEULL

K. Kia

v

e, ‘- B S NN e

Topd n PACTHTEABHBIL IPYHT € KOPHEMI
nuﬁcm?: cusnne 30 MM TReanil
MAOTHRIL CYTANHOK, CYNIECh W CYIIMHOK ©
NPUMECHIO IICONY M TAALKN; Men NSRH,
APCCBA  MIBCPXRCHHBIX  NOPOA,  CKAPHOR,
NECHANO-TPARKITRAN Macca ¢ HHEM
rpaBis KPYmHOCTRIO 570 ma 40— 75%
i saaynos no 10%
Ty 1t nen3Q; rANHA NIOTHAR, IBECTHAK-
ICHHIE, PAIPYILCHHBE KPHCTRLIHYEC:
g:?ﬂ mwm WABCCTHAKN, TUIOTHBI
OTRe it adee; kpynHas  (paamepom
20 90 MM) UHCTAS I C NPHMECHIO BUTY-
HoB Maccolt a0 10 kr raaska: mopena ¢
NPHMECHI0 KPYIHBIN BLIVHOB, MEA 1107
BN CAAMICBAR TRRCIAN JOMOBAR FANNHA;
FPABMITHO-BATYHHO-NCCHAHAN  MiCCH ¢ Co-
JACPRAHHEM L] KPYIHOCTHIO
570 mm copie 73% 0 BAAYHOB CBBILC
10%: neCuaHMK FANHMCTII, CIALROTPE-
WMHOBATLIL, BMBETPEABIT B BRIBCTPEAKEC
amabasnt
Kpenkne necuanuxm mi KpeMHHCTOM, W3-
BECTKOBOM M KBUPUCROM  LHEMCHTE; OK-

BAPUOBAHHBIC MOHIAHNTL, IMECRHKN, COp-
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6.2. BHIEMKA 1OPOJ OJJHOKOBIHOBLIMH HKCKABATOPAMM 8 |s 2 -3 =] f Q\"“. nlesn 2 g
- é = q 2; & (=LAt ] « 5
OIHOKOBIIOBBIC  IKCKABATOPLI 1O KOHCTPYKTHBHOMY  MCNOJIHEHHIO H $ L

HA3HAYEHMIO JCTAT HA YeThIPE THIA! CTPOHTENLHEIE, KAPLEPHLIC, BCKPBLIIHLIC 1 o AN | | P L i [ pir E

AT atomme. A ks Jed=d * g
Ha neGoabiumx kapbepax CTPOMTC/IBHBIX MaTEPHAIOB HauGoabIICe npH- &

MCHEHHE MOJAYYHIH CTPOHTEAbLHBIC IKCKABATOPBL. DTH IKCKABATOPHI g, &= |] e @M lnen O !

MeloT KoBwH Hebonbworo obwema (a0 3 M%), ynusepcamsnoe paGovee e |7 | g=1 3 g e -

obopyaosate (npsMas # oOpaTHAS MEXTONATHI, APATIANH, KPaH), AH3CALHLI pry - -!

I H3CAb-2CKTPHYECKHI TIPHBOA, KAHATHYIO WM IMAPABJIMYECKYIO Nepe/ia- 84 o W) anea e o l

MY, TYCCHHWHBIH HIH MHEBMOKOIECHBI XOJL. o L (et v+ I

Kapbepusie skckapaTopbl, npeanasnavennsie wis HOTPY3KN TsAKe- R fin & ~ o

/IbIX CKAILHBIX TIOPOAL M Py, MMCIOT TyCeHmunbiit xos1, pabouee obopyaonaiie e =g || Ra€«33| | | lg & i

IPAMOM MEXIONAThl ¢ KAHATHOW WM TMAPABIHYCCKON nepegadei, MeKTpu- R < ool
HCCKHIt npuBoj, ofbem KoBima 3—20 M. ? 3 s I &1 &3¢ ﬁiﬂﬁ% |

chpl.ltuublc IKCKABATOPLI, HMMEIOLIHE YIUIHHEHHOE oﬁopynouanuc = - 5

(CTpedy W pykosTh) M KoBw obmemom 6 150 m>, NpeAHa3Hadenns  Juis 518 w = oo = e SR A =
ICPCBAKH TIOPOLI Npi GecTpancioprHuIx cHcTeMax paspaboTkn W s L e s = & 4

TIOTPY3KH B TPAHCIOPTHEIC CPE/CTBA, PACHONOKEHHBIC BHIILIE YPOBHSA CTOANHA = = 3 : v o
Jkckasatopa (npu obveme komma gm0 20 m?), E E b
_ Warawowmue Apariaituel, umeroume kosm obsemom 5— 100 M* !‘i R i
boiee u crpeny ammnoi g0 150 M, TIpe/iHasHadensl, raasupiM obpasom, s i
NEPEBAIKK opon npu Gcl.‘lp'dlicunprnhtx cucTeMax paspaborku, r " % I .
mlpli&rljzzk'lcclpl«::gsiral L‘l,'.uu'muguluu}.u JKCKABATOPOB,  NMPUMEHACMBLIX  HA E E |

it PO "f"?’_‘p““_-"““- npuBciena B tabn. 6.3 u 6.4, g . "

‘K?(lﬁi:lliluc']c?idsr:;l ’::::::Imiaﬁ(m H)C['n NAPAMETPLI 3aBUCAT OT xouc*rpyxmuﬂwf a a :3
MHHUMANLHOTO R Y pabotnx  pasmepon IXCKaBATODE  (pHC. 6'1}: ﬂ E
SR L amin W MAKCHMaJIbHOT O R, pajuycon  Hepranus, " l K
MakCHMaLHoro Pajyca wepnanus ma ro ",m".r"'_“ KH IKCKABATOPA s _ : g
.y MAKCHMaMLHOrO R B oM s "OHTE  YCTaHOBKH s ~ ; L & i
KOBLUA,  pammyey pasy l';';c.;: HHHUMabHOr O {{rmm pajuycon pasrpy’ : .: _ . l L.

MaKCHMANLHOR | T "pfl. Mu{‘-mmam’"n“ BLICOTE PAITPYIRH R’: LB : CE H : L ; »
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BLICOTHI pasrpy3kH npH E{“Kum“f!“'m“_‘ P_“;m)lf:c.[T‘:.‘“Ei\:m:u”"; MASCHMEI.

1O BHCOTH! Hy s # TAYOHHDI H 'y wax SCPUAHES, PAIHYCa BPAHICHIS Kysona R,
. r VvI0BOM 2.

: nFl?stBac;gT[?;:'leo}: nmt‘mpun_‘rr T“.".!,“"' 'I‘T nﬁl.'lk UKGIL;I:TL‘:HE:I: Gesonacuocty,

pabot 1 MAKCHMATBHYIO "poumn,-u‘iu..,lhu‘mr,- 1'1. ~‘-.|m(p ;

[Tpamas MeXAHHYECKAR nonarta, ﬁ;l? n!)rm‘ll,-lnl.m::ct:: "’ﬂz’:;l’mﬂ(;poﬂy BhllLe
ypOBHS CBOCTO CTORHHA, T. €. Pilﬁﬂ"d'-l_-t’ ,“ILP“ e phe . TOPHOBOM
(6OKOBOM) qaboe. DKCKapaTop noakLe3IkKaeT K 3.1‘ o010 He OJuke, 4YeM mHa
paccTofme R ypiny M qepriaeT MOpOAY B Mpeienax 3OHbI flcr'malmu ! ma
paccTosHue, He npeBbiIaomee R, ,, mocae vero B[lnfll, noabedkaer K 3aboio,
TpancnopTHbie CPEACTBA CTAHOBATCA IO MOrPy3Ky n npeaenax  Joul
norpyskn 2— He Gmke, HeM B | M 3a npeaenaMu pa:tmyc.i BPAIICHHA KY30Ba
R,, w He janblue MaKCHMAILHOI O paanycd pa'il‘p)'}l(ﬂ R s

Bo m3bexanue HECHACTHBIX CIyHach janpeuaeTcs Bo BpeMs  paborhl
skckapaTopa mpeObiBanie mojcH (BKIOMAA H o0CaYKHBAIOIIANR NEpconat) B
some AciicTBUA KOBIIA JKCKasatopa J3. OHAAIOMAN [OIPY3IKH aBTOMOGHIIL
TaKKe NODKEH HAXOAMTBCS 3a Npedesamy 9TOH 30HBI H CTAHOBHTLCH MO/
norpy3Ky TOJABKO TOC/AE PA3pemaloNIero CHrHaza MAILMHHCTa IKCKABATOPA.
Yrobpl YMEHBIIMTL BPEMA [HKIA IKCKABAIHH (uepnanue, MOBOPOT Ha
pa3rpysKy. pasrpyska KOBiIa, NOBOpPOT LI yepnauus), aBToMoOHIbL B 30HE
pasTpy3kH HEOOXOAMMO YCTaHABIHBATL Tak, qToOBlI YIOJ MOBOPOTA IHKCKABA-
ropa Ha pasrpysky Obll  MUHHMATLHBIM. Ha mnoBopoThl 2IKCKaBaTopi
3atpauupaercs Gosnee NOJOBHHBI BCErO BPCMCHH [IHKJIE, M YMCHBIIEHHE YIJia
nopopota Ha 15 MO3BOAKET COKPATHTH MPOAOIKHTEALHOCTH NHKIA Hd
1.5~ 2c¢. Yame scero apToMoOWIL YCTAHABAMBAIOT MO/ TOIPY3Ky B
nosoxenye 4. [y uepnanuu u3 BHYTPEHHEH YacTH 32608 MHEMMATbLHBIA yroi
NOBOPOTA Ha PA3IPY3Ky obecneunsaercs IIpH YCTAHOBKC MaluHHbl B NOJIO-
kenne 5. Matmnbl 101KHBL CTAHOBHTECA 1O MOTPY3KYy Tak, yToOB! OBITH B
npejienax BHAMMOCTH MALIMHUCTA IKCKABATOPA M HMCKJIIOYATH MPH MOrpyske
NepeHoC KoBlla Yepe3 kabuny, 3arpykenHas MaiuMpa WM JApYroe Tpascaopr-
HOC CPEICTBO MOAET CHENOBATH K MECTY pa3rpy3kH TOJLKO Mocie paspe-
LIAIOWEr0 CHIHama MAluHHUCTA JKCKaBaTopa.

Tpu:L‘T::)f;:_’l']f::;lil::?:t b};!::j OTY HEDEABRACK OXCKRBATOPE § 326010 U NEPEIBHACK
xomBeliepHoro lpziu.c rﬁ{’ﬂ T;i:llm (rpw uufnonmona}mu KEJE3HONOPOKHOIO HIH
Baytostin i 'li?mu.x :IHPHH_)* 3AXO/KH 1 MPHHUMAIOT MAKCHMaJbHOH.
HCPNaHKA IKCKABATOpA Ha I mp"f'"""‘?“‘”“" MaKCUMATbHEM  pajiycom

; OPHIOHTE €ro YCTAHOBKH, T.e. a, <R, TlpH

qepnar : ST :
PIIAHUN M3 BHELIHEH YACTH 3aXOJKH, eC/H yros ¢ npesbimaer 45°, saxpat

NOPO/IBI KOBILIOM 34’ TC

o o m;l,: ;:}yufmercs H BOIMOKHO ¢ BLITAIKHBAHHE B BBIPAOOTAHHOC
Bombine R, . sin45 MY LUHPHHY BHCIUHCH 4YacTH 3aXOJIKH He MPHHAUMAIOT

SR Toes 4y <0TR, . MakcuManbHas [IMpHHA 3aXO0JIKH

n=a,+a,=17R
2 I

Buiemky 1axox;
NoBOpoTa -'ncc‘:::i}a':ﬁ:l)“f{ yrﬂc{[muc“"oﬁ WWHDHHS! BEAYT JUIA COKpAUIERRA YEl-
HCKOMAEMoro paspo PA Ha PAIIPYIKY W NpH pasaebHON BHIEMKE MONEIHOTO
et i :::ccrna. Bo Beex caywasx paccrosmme mexy Ky30BoM
GERA N -2y o YOIV He joaxHO Ghite Menpwe 1M, T

Mpyu Gonbmoi
5 H 1HpKE .
HECKOILKO npoxogop ':(c‘:igpd'iﬂdna BIOPBAHHLIX OPOJL €ro OTrpyXKaroT 34
124 atopa. Herabapuripie kyckn noposl IKCKapaTop

e— Gezonackuiii 3a30p MKy KyIOBOM M KOBIUOM B
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'g_ 8
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Puc, 6.2, Cxema BBIEMKH TOPOJIbt FHIL-

PABJHHMCCKHM  IKCKABATOPOM Puc. 6.3. Cxema sepxuelf norpysk

puIKIAAbIBACT BAOAL HikHeH OpoBkM OTKOCA BO BHYTpeHHCH YacTH 3a-
xouk# 6. Oum A0/mAHbI ObiTh paspylicHbl 0 Hataia BLICMKH  CJIe/1yIomeh
JAX0/IKH.

Bhicota yeryna h no npasuiam Ge30macHoCTH He JAOKHA NpepLilaTL B
MSATKAX MOPO/IAX MAKCHMAILHOM BLICOTRI YepIaHHA akckapatopa H, .. TONBKO B
yTOM caydae oDpasyioumMecs B BCPXHEH YACTH YCTYNa HABHCH M KO3LIPLKH 7
MOKHO JTHKBHAMPOBATE KOBILIOM IKCKABATOPA. [pu pa3paboTke KPEnKHX MOpoaC
[pHUMEHEHUEM BIPBIBHBIX paboT, Koria nopoaa B passase TepACT CBAIHOCTDL M
KO3BbIpbKH He 0OpasyloTCH, BbICOTA yCTyna HE JIOJKHA TIPEBBIIATE BBICOTY
yepranms HKCKapaTopa bosiee Hem B 1,5 pasa, IpH 9TOM BBICOTA PA3BaIa PH O/HO~
W JBYXPAAHOM B3pLIBAHMM HC JIOJIKHA ApPEBLINATE  BLICOTY “HCPHAHHA
IKCKABATOPA, @ MPH MHOTOPAAHOM BIPHLIBAHAM — TIONYTOPHYIO MAKCHMATILHYIO
puICOTY epnamus dkckasatopa. [lpn kckaBaluin rOpHOI Macchl H3 TAKMX
Pa3paoB JOJUKHBI NPHHUMATBLCA MEPBI, npensTcIByioue 0OpasoBaHHIo |
NPOK3BOJIBHOMY OOpPYIICHHIO KO3LIPLKOB ¥ HaBHCEH.

[Npu paboTe KaHATHBLIX IKCKABATOPOB KOBLI npH YCPIAHKMA TIEPEMEULAeTCA
M0 KPHBOJIMHEHHOW TPacKTOpHH (CM pHC. 6.1) ¢ NOMOLIBIO MEXAHHIMOB
NoALEMA M BbIABHACHHA PYKOATH. _ .

B rupaBaMueckux IKCKABATOPaX (puc. 6.2) ¢ NOMOLUBLIO I HAPOLMIKILIPOB
BOIMOKHBI KAYaHUs CTpeabl [, PYKOATH 2 M MOBOPOT kopiia 3. Pasrpysky
KOBINA OCYHIECTB/SIIOT €r0 ONPOKM/bIBAHHEM WM yepes auo. baaroaaps
ITOMY CO3JAIOTCS JIYMIUME YCJAOBMA JUld BHE/IPEHHA H HATOTHEHHA KOBILA,
JOCTHIAIOTCA 3HAYATENALHO OOJBIIME YCHIMA PEIUHHA, JIYHIIME YCIOBHA UL
pasGopkn nojomsel 3a60#, MIBJICHEHHA M OTIPY3Kil HerabapuTHLIX KyCKOB,

CCICKTHBHOMN Bhiemkd. Ha puc. 6.2 MOKasaHul TPACKTOPHH JBHKCHHA KOBIIA

IMAPABIHYIECKOTO HKCKABATOPA NPH Pa3paboTKe MAIKHX MOPOIL d, BIOPBAHHOM
MACCHI G, Y/AJCHHH BAJYHOB M HEraGapuTHBIX KYCKOB 6, BIEMKE TIOTHMIX H
nojayckaabHbix nopoja 6e3 ux [peBapHTEILHOTO PBIXJACHHA 2.

Tlpu Bepxueii MOrpyske, KOIAd TPAHCHOPTHbIE CPEACTBA P
BhIC TOPHIOHTA CTOAHUS IKCKABAaTOpa (PHC. 6.3), MAKCHMILHYIO
paspabareiBaeMoro ycryna s orpanuiupact MAKCHMaJIbHASA BRICOTA P
okckaBatopa H ..

h‘ﬂﬁw""‘ﬁ?“?i - _
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Puc. 6.5. Cxema paborw aparnaitng npu

Puc. 6.4. Cxema paboret obparnoit sno- NOIPYIKe NOPo/LI B TPAHCIOPTHLIE Cpej-
nathl crpa

[lpu nonorom yrae orkoca o (Menee 50°) BBICOTY yeTyna npu Bepxueil
NIOIpY3Ke OIPAHHMHBACT MAKCHMANLHBLIA pajnyc pasrpys3ku:

.‘:-‘Z[RP--(:_. —c)iga,

rae a,

IUHPHHA  BHYTPEHHEH YacT 3axoiKn (R,,;a;?R,-f-l—-zclE“)i
¢ .

Bezonackoe paccrosnue o n
T Bepxueit OpoBkM ycTyna [0 TPaHCHOPTHOIO
cpeacrea (c=2.5 m). 3 ; R '
nmlrltjcu'p“llllly 34XO/IKH NIPH BEPXHEH NMOIPy3Ke ONpeAesioT Tak ke, Kak W npH
#. TIHpHIA paseana NpH BepXuel NOTpy3Ke CKaMbHBIX MOPOJL HE A0IKIA
MPEBEIIATL  MAKCHMATILHON IMMPHHLL 3aXO/IKH,

O6patu: I e
PATHAA  sonata  paboTaeT NPEMMYUICCTBEHHO HMAKHMM  MEpraHHeM

HC, dTnane x

l“pH; :).,:i.w‘lil pazBaic BlOpBaHHOH Maccel omanky [/ s pasmeie-
dBATOPA  CO3Iay Te Al 3

Septausy Pa COLIAIOT nyTem oTpaGoTkM BepxHeH wactu paspana 2

G ‘i;'rillu!n.iw WIH TOTOBAT ce 3apanee OpPH ABHKCHHH OKCKABA-
T 2‘3“"“ yeryna 3. Tpancnoprusie cpeicrsa pacnojaraior
TAMH - OepMbl - Gesonacwoct b, B jome pasrpysku koswa 4. Hera-

baputipie xye
AE KYCKH nopo/is . At N
THBAEMOTO ).c.,),m_p”“' 5 BLKIAABIBAIOT BAOML HukHeH Gposku pazpabi

BHL’()I}] a6 e
BHELIHEl qu:,,lnpd,:zi;:""““""“'“ HAAHUM  vepnanuem 3a6os h' W HIMPHIA
= x OIKH a, orpa A LT . ol
TPackTopueh Yepnanuy 6: 2 OTPANMYHBAIOTCH BOIMOKHON MAKCHMAJILH
dr=Hcigp, + B R
126 ' i

pae [, Yron  YCTOHMMBOIO  OTKOCH  paspabariibaeMuix  HOpo/  (pasniim),
B paccTORHME OT OCH JIBIKCHIN IKCKABUTOPA JI0 NOJOCK GeronacHoctn b,
NPMHHMACMOE PABHBIM TIONOBANE WHPHHLL X044 IKCKanatopa muioe |3 m.

LLLPMEA BIHY TPEHHCH YaCTH SUXO/UKM @) OF PAHMMMBACTCH PALIYCOM PASTPYIKN

R, B npeaeiax BOAMOKHON MAKCHMIILHON  TPACKTOPHH PASIPYIKH  KOBIL:

a, <R, ~(C,+hetga),

pae C, MUHHMIUIBHOC  PACCTONHMAC 0T OCH  TPAHCHOPTHOIO  CPeACTRY [0
noaocs GE30NACHOCTH, M /i BLICOTA Yeryma, M o, yroa ycrofiuusoro
OTKOCH  yeTyma,

OO0 WHPHHA  JAXOJAKH

n< R+ R~ (C,+hetga,).

Bucota 34008 npH HIOKUEM  Meprianuu A' He  AOJDKIA TPERBIATY
MakeuMansrolt tayOrns epnanns oGparTuoilt nonatuw A< HL oW orpanm-
HHBACTCH  PUNYCOM Hepnanms p OPCACTRX  JOHL MCPIRT;

hié(R‘l_B}thw

B OT/HYHE OT MEXaHUICCKHX JOMAT KOBUI JAPArIaiing He Kpenures xKecrko
Ha PYKOSTH, @ NOABCIICH K CTPEC HA CTANLUBIX KAHATAX: NOALCMIOM [ 1
mropom 2 (pue. 6.5). 3arayGuenne ko B 3460l NPOMCXOAMT 1O
gciicTreM  ero  coOCTBEHHOIO  BECH  [PH  HOATSATHBAHKE K OKCKABITOpY,
H0ITOMY JPATTAHHE TIPUMEHSIOT TAABHLIM O6PAIOM JUIS PAIPAGOTKN MAIKHX
nopo/ 1 peke (npu Kontax GoaLIoR BMECTHMOCTH) LI puspabores Xopoio
BIOPBANHBIX  OJYCKUIBHBIX 0 CKIIBHBIX  TOPOJL

Jlparnaitn paGoTaer oOBMHO € HIKIMM MEPIANACM B TOPHOBOM 1aboe.
Makcumaapias rayOuaa paspabOTKH O PANHMMBACTON YIJIOM OTKOGH pajpa-
GUTHIBACMOTO  YCTYNA O, MAKCHMAJABHBIM Ry M MHIMMQABIWM - Ry,
pajinycaMu  Mepranms OAKCKABATOPI:

Ihmu < (Rnﬂ o len} tﬂ o,
MakcHMAILHBIE  PaJHYC  MCPIANMA  HA  YPOBHE  CTOMHMA  OKCKABATOPI

onpesensior ¢ yderoM 3abpoca KOBIA PR OTKAOHEHUH NOXLEMHIOTD K
0T BEpTHKAIM Ha yron (=77

Ris= R+(p+6]lﬂl3.

pie R pammyc  pasipysk, M po BLICOTA  OCH  GHOKA  HABO/KH, M;
6 paccTOAHME 10 BEPTHKAIM OT OCH HATH CTPedn JIo OcH BEPRHETO
Gnoka, M.
Haumenniuuil paguyc KOUamus 1i ypowHe CTosikn IKCKanaTopi
Rmin = (' +p C‘B o,
e C - paccTosHMe OT OCH BPALIEIMs 0 OcH GAoKL HANOAKM, M.
Och apwkens apariaiina § cosMeiaior obuwmo ¢ wknel Gponkoit
yeryma 4. [lpn 9TOM WHPHHA 3aX0AKH @ e npessiuaer Ry
JarpyKacMuic TPAHCHOPTHRIE CPEACTIA 5 IOIKNGL CTANOBHTLEH 110 S
6, COOTRETCTRYIOMIEH pmgvcy PASEPYIKH OKCKABATOPA TAK, HTOOB HCKAIOMHT
HEPeHoC KOBLIA Mepes KkaOuiy anTocamMocniin M obecremth AL
cpeammit yros nosopora 7 Wa BRIPYIKY (8- uentp raKectn 6o,
Jlparsafiunt ¢ GOALIOR BMECTHMOCTRIO KOBIIL 1pH paGoTe no Gecrpanc:
HOPTHBIM CXeMAM HHOT/A YCTANARIHBAIOT i NPOMEKYTOMHOM TOPHIONTE ¢
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K, —soddemmcET  COOTSCTCTRCEED EanOIECHES EOBIIA B Papaie-
E=s Sopome (1301 6.5k m,—WECI0 SOMDCE. ZAUPYEACMX B OZEN G-
MOCEZI DDESEMECTCE ¢ OEDVIKEECM 30 DOS30f0 WEC3IZ 0O dopay-
v 2, <12V, (EK) ® n,<Glgqrk V., ® G —COOTBCICTRCHHO oOBeM
£Vi0Sa 3. E TPYIOS0IREME0CTS. T, S5TOCIMOCEAN2; ¥ — HIOTHOCTE BOPOI,
1y T, ,=a, =n,—3pcws DOPYME OJSOIO ZBTOCAMOCEANA, MEH. A, —
Wce mwe wcnasemEw 3 MEEYTY (T2ba 66k T, . —Bpess yTa-

mm:mnmﬁm_ﬂ

Bpos mmen 5 cow O®md I GOMTP. CMIKY,
MEEGE JEVST SOCEITORE. M

|sbmus 6.6

Ypcio WECIOS KCKEBIENN 8 MEN)TY MCKISATOPIME THRS SpEMZS JoRIT3

s revopms st

Tos WORMIoPs ¢ MecTECT. S W

P = ]
T ] -
s g—m nm.u)-zu& 'm":.& ::r.-t
1 239248 23329 226231 193197
1] 222 217228 208218 1.76/183
m 208217 2042.13 191202 L63/1.71
v 1.9972.06 191204 18193 1.55/1.66
v 1.91/1.97 1.83/1.9% L72/1.85 148159
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6.6. Cxembl BHICMEKH MHOT04EpIAKOBBIMH CTHBLIMK IKCKABATOPAMH Ha KEJICIHOA0-
Pc. 6.0.
pokHOM XOIY

6

a

II ! \\\

It
g\

Puc. 6.7, Cxem paboTh MHOrOYCPHAKOBOFO MLEMHOTO IKCKABATOPA HA TYCCHHYHOM
xoly: npH HUKHEM (d) W sepxHem (6) 9cpnaHHl

pa3pabOTKH KPENKHX YIcH H NOAYCKATBHLIX NOPOA, paboTaioT HesdpekTHBHO
NpH HATHYHH B Pa3pabaTHBAEMBIX MOPOAAX BEJIIOYCHHH H BAJYHOB CKaJIbHbBIX
nopoi.

p%o oHCTpyKIHH pabodero 0DOpYAOBAHMA MHOTOKOBILOBBIC IKCKABATOPHI
NOApasiensioT HA IEMHLIC H POTOPHLIC.

llenusie MEOTOKOBIIOBLE IKCKABATOPBl BBICMKY MOPOALI BEAYT
KOBUIAMH, JAKDCILICHHLIMH HA HEMPEpHIBHOH LENH, ABHAYIUCHCA MO Hanpas-
AMOLAM KoBlIOBOH pambl. Pamy OJHHM KOHIOM [UAPDHHPHO KpendT Ha
KOpryce H yICPAMBAIOT MOTbeMHBLIMH kaHatamy. OHa MokeT ObiTh
WiH WapHApHOA. MHOTOWAPHHDHBIC PaMbl NO3BOJIAIOT Pa3ie]bHO pa3paba-
TLIBATE [U1ACTH CAOKHOTO CTPOCHHA. Y OOMBIUMHCTBA HENMHBIX IKCKABATOPOB
KOBLIOBLIC PaMbl HMEIOT IUIAHHPYIOIIEE 3BCHO, NMpEIHAZHAYECHHOE [UIA IUIAHH-
POBKH IUIOLIAIOK YCTYNOB. JKCKABATOPHI BHIYCKAIOT HA KEJCIHOAOPOKHOM H
rycerudnom xoay. Oud MoryT ObTh HEMOBOPOTHBIMH H NOJHONOBOPOTHBIMH,
NPHCTIOCOOICHHBIME  TONILKO [UTA BEPXHETO, HHAHETO HWIH JUIA BEPXHEIO M
HHAHEIO YCpPHaHKA.

Liennbie IXCkaBaTOpE HAa KEACIHOJOPOKHOM XOIY BEAYT BHIEMKY OOBIMHO
B0 poHTAILHOM 3a60¢ MPH ABMACHHA XOBIIOBOW NEMH MO OTKOCY yCTyna B
ONHOBPCMCHHOM NEPCMCUICHHH JKCKaBaTOpa BAoAs ycryna. [lpu BpieMke
OAMROSHBIMH NapaiLicTbHbIMH CTpyAKaMH (pHc. 6.6, a), NpHMEHAEMON NpPH
¥OBIOBOR pame 0¢3 MIAHMDYIOUIErO 3BEHA, IUMPHHA 3AXOJKH COOTBETCTBYET
TOPHIOHTATLHOA TOMLMHE CTPYAKH, M IKCKABATODHBIC MYTH MEPEMENIAIOT B
HOBOC MONOKCHHE NOCHE BHEMKH KAXKI0H CTPYAKH.

BrieMxy MHOrOPATHBIMH MapaiIeTBHEMH CTPYAKAMH (pHc. 6.6, 6) BeayT
IMCEKABATOPEL, HMECIOUIHE BBUIBMAHYIO KOBUIOBYIO paMy HIH MIAHHAPYIOLIEE JBCHO.
Wwpuna raxomxn passa 1mme MIZBHPYIOWETO 3BEHA. - 4

Buiemxy Tpeyroas _
SocTm—_rs G HEIMH CTpyAKamu (puc. 6.6, 4, 2) ocymiecTBAAIOT MyTEM

CKAHHA KOBIIOBOH pambi MoGOA Ko Mpu 710M
BCACACTRHE ucTpykiuu. Tps 310
= HCOMMHAKOBOH [THHEI H  TONIIMHES CIpyAek He MOJHOCTHIO

HCTIONIB3YETCA EMKOCTE KOBILCH 1 CHHAKA-
eTcA MIPOA3BOATELHOCTB FKCKABATOPE,
a NPy OTCYTCTBHH ILIAHUPYIOUIETO 3BEHA
y MOJONIBBI YCTYNA OCTAIOTCA rpebnm.

[101HONOBOPOTHLIE LENHLIC IKCKA-
BATOPBI HA TYCEHHYHOM X0J1y paboraior l
obpIuHO B TOPLOBLIX 3a60ax (puc. 6.7),
u3IBaeKad nopojay MHOTOPAAHLIMH Cep- >
MOBHAHLIMH CTPYAKAMH MpPH NMOBOpOTE

Le

-

KOBILIOBOA PaMbl IKCKABATOPA. s T
PaGodumM OpramoM PpoOTOPHBIX U@‘L‘ﬁi"’-ﬁ.‘
JKCK4BATOPOB HBAACTCA POTOPHOC v SR

K0J1eCO C KOBIIAMH, YCTAHOBJICHHOC Ha 7\
goune crpensl. [lpu Bpamenus koseca /
¥ MOBOPOTE CTPEJIBI CPE3ACMan KOBILAMH
NOpoia NEPeAACTCA Ha KouBeliep, pacno-
JOAKCHHBLIA HAa CTpeje, OTKYy/a rneperpy-
AACTCA HA pa3rpy304HLIA KOHBEHED, 4 C
HETO — B TPAHCTIOPTHBIE CpE/ICTBA.
JIKCKABATOPLI € HOPMAJILHBIMYM Ha-
npakenuAMu  pezauua (1o 0.6 MIla) |
APUMEHAIOT /UIA IKCKABALME MATKHX H _ : ‘
cﬂnym [0POJL, IKCKABATOPHI C MOBbI- mo:a Cxema paGoThi POFOPHOTO IKc- !
mennpvy (6osee 0,7 MIla) ¥ peicokumE S
A
i

(6onee 1,4 MIla) HANpAKCHHAMM pe3aiing MCMOALIYIOT JUIA IKCKABALMH
KAMEHHOTO YI/IA, MOJAYCKAIBHBIX ¥ MEP3Ibix nopoj. Pasiuuaior potopHbie |
JKCKABATOPB! HEGOBINOMA, cpemel, DOMBILOH NMPOHIBOMTEALHOCTH H CBEPX-
MOLULHBIE TIPOHIBOMTENLHOCTBIO COOTBETCTBCHHO (MO PaIpLiXICHHOM macce)
n0 630, 630—2500, 2500—S000 u ceime 5000 M*/4. 28 4 PSR
Ha kapbepax cTpOAMATEpUATIOB POTOPHbIC IKCKABATOPH Haubojce WHPO-
KO TIPHMEHAKOT Np# pazpaboTke rauH (0COGEHHO MHOIOCOPTHBIX), TPCOYIOWMX
Potopusiii 7KckaBatop pabotact obLMHO B TOpHOBOM 3a60€
Ipu noBopoTe POTOPHOH crpeibi Ha yroa @=90 135" no
12604 cpesaeTca CTpyAka | TomumMHON f, 3aBMCAWCH OT
(puc. 6.9), u sricotofi h, He npespimaromed 0,75 ama
31010 614r04aps BHUIBHACHHIO CTPCIb




/8

Puc. 6.9. Mopanox orpaboTkH CTPYACK POTOPHBIM IKCKABATOPOM

W NOABASETCA BOIMOKHOCTL HECKOJIBKO YBEJIHMHTE BLICOTY oTpabarsiBacmoro
vCTYna,

Buicora 3abos POTOPHOTO IKCKABATOPA I1IPH  BBLIEMKE BEPTHKAILHBIMA
CTPYAKAMH OIPAHHYMBACTCH MAKCHMAJILHOH BBICOTOH YEPIAHWA IKCKABATODA.
[lpi BLICMKE TOPHIOHTAIBHLIMH CTPYAKKAMH MaKCHMallbHas BeICOTA 3abos
merpbie #a 0,5-0.7 anamerpa potopa. MakcHManibHas [IMPHHA 3aXO0/KH A,
M, OMNPCCAACTCA TPEACTbHLIMK YIJAMH [IOBOPOTA CTPE/bl B CTOPOHY yCTyna
@, <90 (cMm. puc. 6.8) M B CTOPOHY NOIpysku ¢, <45,

A=1L5R, = H, clg 2,

tae R, — MAKCHMANBHBIR paanyc depraHus, M; H,—BbicoTa yeryna, m;
4 Yrol 0TKOCA yeTyna, KOTOpLIH peKOMEHAyeTCA NpHHAMAaTh He Bosee 657,
lexnmveckas  npoMIBOAMTENLHOCTE, M*/4, MHOTOKOBIIOBBIX JKCKABA-
ropos
Qr - (.)uKrKIIKI‘

% 0 s oo, . onpesaesun s
(uiment sxckanammm y-mn.;nm::::é];?ﬂ F:‘“.' e b 5 e =
N oo : CTENCHL JANOAHCHHS KOBIIA W Pa3phix-
ETM examarons e AOUUMH 0.651,5 (Gosbuiee 3navenmue oTHOCHTCA K
s 'f'r"l: Ir::p.m rmm!wm HEPIAHMA NIPH BLICMKE Cyriecell W CyrJIHHKOB,
K, — xoxbdmnses |p::!MM JKCKABATOPAM TIPH BLICMKE [JIMH K IUTOTHBIX HOPOA);
ACHUA KONAHMIO Penfl:gv“““ MOPO/ILI, SABHCALMA OT COOTHOLICHHS COMPOTHB-
KoTopoe paceui e UBAEMOR TIOPO/LI W COMPOTHBIICHMA KOMANMIO, H
BAKOUMA foTepH :’pc;x’-.x,m..,(,p.. K, xoxpdpuument pausnus 3a6os, yiutbl-
BLICMKC  1enHpiMm m:l:'l“ ‘I!PH lepexojax ma 0TpabOTKY HOBLIX CTpyAek (npH
crpyxkamu K =1, 1pe ABITOPOM — (hpotanuibiM  3aboeM  mapasIeIBHBIMK
HOTO KcKamatopa %}_{'H"?"ﬁ'"““" crpyakamn K, =097, npu paGore potop-

=0I5-085 B sasucumoctn ot MnopsAuKka  BLICMKH

:‘:Fymcx W napamerpop 3ab04),

;_¥

[pn pacuere HKCIUIYATAUMOHHONR MPOMIBOAMTEILHOCTH YYHTHIBAKOT KO-
(pMUMENT MCTIOJILIOBANMA IKCKABATOPA BO BPEMCHW, JABMCAUMA OT Opramm-
sty paboT M 0BECTICYCHUA HKCKABATOPA TPAHCTIOPTOM.

6.4. MIPUMEHEHUE 3EMJEPOVMHO-TPAHCIIOPTHBIX MMhHH

JUist BBINOJHEHHS BLIEMOYHO-NIOTPY304HBLIX paboT, npu oTpanoobpasosa-
[MM, HA PEKYJLTHBALIMKM HAPYIICHHLIX TOPHLIMM paboTamu miomaueH, wis
BLITTOJIHEHHA pa'mmmoro poja BCHIOMOTATE/ILHBIX paGOT Ha Kapbepax IHPOKO
APHMEHAIOT 3EMJICPOHHO-TPAHCIIOPTHBIC MAIIMHBL OAHOKOBIIOBbIC MOTPY34H-
KH, ckpenepbi, OyJabAO3EpHI.

OAHOKOBIIOBLIH NOrpy3uuk npeicrasnser coboif kosjecHoe WM
[YCEHHUHOE CAMOXOMHOC IIACCH C KAYAIOLICHCS CTPEsIOA, HA KOHIE KOTOPOH
mapuupHo 3akperien  kopui (puc. 6.10). 3arnyGrenwe u 3arpyska kosia
MPOHCXOAAT NPH ONYIIEHHOH CTpesie MOA ACHCTBHEM XOJOBOTO MEXaHW3IMA
accH. THIPOIMIMHAPOB TOBOPOTA KOBIIA ¥ Kavauus crpenast. [locse
Jarpy3kH KOBIIA CTpedy Crerka NOAHMMAIOT M NOIPY34HK MepeMellaoT K
MECTY PA3rPY3KH, /e CTpely TOAHHMAIOT Ha HECOOXOAMMYIO BHICOTY H MyTeM
ONMPOKHABIBAHKA Pa3rpyAKaioT Kosi. MaHeBpHPOBAHHE MOIPY3UNKa NPOHCXO-
jut Grarofaps ynpaiseMbiM [EPEIHAM KOJECaM HIH IIAPHHPHO-CO'ICHCH-
HOl pame, MO3BOJSAIONICH MOBOPAYHBATL B IUIAHC MEPEAHIO Y4CTh OTHOCH-
resibHo 3ajHeid Ha yron 35--45°

Texnuueckas XapakTepPHCTHKA KOJECHBIX OJHOKOBILOBBIX [OIPY3YHKOB
MpUBE/ICHA  HHKE,

Texuuueckas Xapak epucrTuka norpyIunKkon

Tun norpysuuka . . . . TO-6B TO-18-1 TO-182 TO-25 TO-11  TO-2l
I'pyzonoaneMuoctn®,
T et e AR i 3 3 4 15
O6wem xomma, m* . . . | 1,5 1,35 1,5 2 e
lupuna kosua, M . . . 2.54 2,44 25 3 IR ] i
Haubonpmas seicota pai-
FDYBKE, M o ik e et 2,75 34 2,76 32 4.2
Buuier Komwa npu  pas-
FPYARE, MUl i e e 1,05 1,44 1,1 1527 1,7
HOBHELIC pﬂ.’.lMCpH. M
1,1 S SC S S S Ty 7,2 7 7.06 8,33 12,4
wapHsa . . . .. . 2,34 2,44 2,58 2.8 4,17
BRICOTE. 5 e e b i 3,15 2,59 3,54 5,01
Miced, ™70 5 SO 10 10,6 8:§ 15,4 74
basoswii Tpaktop . . . Cnenmanshoe macew  T-150K  K-702  Crneny-
aibHoe
1accH
Tun TpamcMuecuu . . . IMnapasinveckan )
CkopocTh ABWKCHUA, KM/4: _
BUEPEA & G G we L0=35. 044 0—37 0—40 0—45
Hasag . . . . . . . 0—20 0—25 0—37 0—40 0—26
Tun ynpansenus nosopo- o e
TOM o ORI [apHHPHO-COMICHHAR  PaMA _
Baga, M . o fa. o SRS — - g 3.2 4,56
Koneay MM o ansh s 1840 —_ 2150 2810

* Hommiaans QHOMLEMIOCTE  HOTPYINHKE  IWIMEPHETCH W nskenin. B Craunonapios  noao
FPYIONOALEMIOC T e'mm-z—z_.s paw, ' o S




Puc. 6.10. Cxema OJIHOKOBHIOBOIO KO-
ACCHOTO NOrpy3uHK:d

n-.‘lp_\ JMHKH 10 CPABHEHHIO C IKCKABATOPAME  HMCIOT B 6—8 pas
MCHBIIYIO Maccy (MpH OAHHAKOBOH BMECTHMOCTH KoBiua), Gojee npoctyio
KOHCTPYKIHIO H B 2—3 pa3sa MEHbLIYIO LCHY. BO3MOXKHOCTD  HECKOJILKO
OrPY3KH, HO M NEPEMEIUCHHS TOPHOH Macchl, MHOTO3200iHOr0 obCHyXHBa-
HHS, @ TAKXKC BLICOKAA MAHCBPEHHOCTH H CKOPOCTh MEpCaBHKCHHS obecneyn-
patoT  dexTusnyio  paboTy NOrpy3vTHKOB B pasHo0OPA3HBIX  CIIOKHBIX
VCIOBHAX, Hd OFPAHHYCHHBIX MUIONIAAKAX, NPH paspaboTke MNACTOB Manol
MOIHOCTH, HA MEPErpy3ke NOTE3HOTO HCKOMAEMOrO, HA MIAHHPOBOWHEIX i
APYIHX BCNOMOTATENbHBIX PadOTAX.

Takoe pasnooGpasue _BBINOAHACMBIX pabor no3poaser Haunbonee spdex-
THBHO HCMOAL3OBATL pabouee BpeMs NMOrpysvyHKa.

K HEOCTATKAM NOTPYIUMKOB CICAYST OTHECTH HeDONbIINE  JIHHEIHbIE
pasmMepsl 0GOPYAOBAHNS, OTPAHHYHBAIOUINE BHICOTY Pa3pabarbiBAEMBIX yCTy-
OB, H HeDOTBINME HAMOPHBIC YCHIHA, HEAOCTATOMHBIE A8 SdeKTHBHON
PA3PAOOTRH N10XO BIOPBAHHBIX CKATHHBIX MOPOA.

[pu weGoabwmx paccToguusx ot 3abos 10 nepepabaThiBAIOLIIO KOM-
[:;]:Im; “"“E-‘““Eﬂ MOXHO HCMOJL30BATH KAK  BBIEMOMHO-IOCTABOMHBIC
4 CIATHI. 1 DO ace
‘whmwwu:lr;t& OOJBUINX  PACCTOSHHAX MX HCMOJB3YIOT U1 [OIPY3KH
ncm-uﬂﬁuf:fufg“'.].m,’;'\;::ﬂ‘ff,. s paﬁqm ¢ TPaHCHOPTHBIMH CPEACTBAMH
eMHOCTB, ]‘:t'{.\wpu‘ Kmlama‘.tn‘:,qfc sag PO (rpysonoas-
el et ICOTAa pasrpy3Kd, BBUICT KPOMKH KOBIUA) C
S i :Im MAPAMETPAMH TPAHCOOPTHLIX CPeACTB (BMECTHMOCTH KY-

a, H3, WHPHHA W BeicoTa Gopra).

H,>H,+AH; B.>B/3.
e H — YT b
camocsana Bm‘;‘jri\ }N” PY3KH morpysumka, m; H,—suicora Gopra asTo-
8.~ Bblfle'; k:P;“mH!:.&l[u} !7-330p Mexay KpoMmKoil KoBma H OOpPTOM;
MOCBATA, M. d TpH pasrpyske, M; B— mmpuHa Ky30Ba aBTOCA-
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Puc. 6.11. Cxema paboTel KOJNECHOrO CKpenepa:
@ upn nabope NopoL; 6 NP INOKEIING @ — UPR PaIrpyaRe; | Komi, 2 nepeiuing credKa;
,f MNEE  CTENKa

CMeHHAS TPOM3BOAMTENLHOCT, M’, TNOrpy3vHKa
Q,=3600EK, Tcun [(tKy):

e E—obbem koBma, MY T, — NPOJODKHTENLHOCTh CMEHBL, K=
—0.8 = 0.9 — ko>pPHIMEHT HATOIHEHHS KOBIIA; K, — ko3 duument pasphbix-
jepnsi TOpOE B KoBme (cM. Tabn. 6.5 n=0,75+ 08— Koappuunent .
HCIIOJIB30BAHUS TOTPY3YHKA BO BPEMEHH: [, — NPOAOIKHTEILHOCTD IHKAA
paboTsl MOrpy3uMKa.

[Tpo0ERTCALHOCTD IHKAA TOrPYIYHKOB B JABHCHMOCTH OT BMCCTHMOCTH KOBING

BmecTHMOCT KoBIA, M¥ . . . . . . . . 395 6—10 12—15
[pOAOIKHTEILHOCTh YCPHaHus, € . . . . . 12—15 15—18 18—22
Bpems  NOAbEMA  KOBWA  JUIA  Pasrpy3- 12—15 15—17 17—20
ER,C & v ln W G e mawn eRnal Gy m Rl

Bpems pasrpy3ku KoBma, € . . . . . . o 2—-3 34 4—5
BpcMsi ONYCKAHHA B TPAHCMIOPTHOS TOJONKE-

m?:.c. i GRERE R NE RSN T Y e 45 5—6
Bpemst  MEPEMCILCHHA K - MECTY PAsrpys3kH

obpatHo HA S5S—I0OM, © . « & < . e o . 12—20

Oﬁ‘:ucc BPEMA TICPEKTIOUCHHA CKOPOCTEH, € . 6—17 7—8 §—10
TTpOA0/KHTEALHOCTE PAOOYEro MHEMA, €. . . 55—60 65—170 75—80

[Ips MCNONL3OBAHMH NOTPY3UHKA JUIS MEPEMCLICHHA TOPHOH MacChl
Ha paccrosuMe L, M, B MPOAOMKHTEIBHOCTh IHKNA BKIOHAIOT BPEMSA JBH-
XeHHs ¢ rpy3om u obpatHo f,=2L[ve, TAE Dep— CPEHAR CKOPOCTR [BH-
WEHHA, M/C.

KonaecHble CKpENep bl MPeIHa3HAYeHbl U NOCIOHHOH paspaboTkH |
NepeMEIieHHs NOPObl ¢ YKJAAKOH ee B OTBAIbI CIOAMH.

Ha MecTe 3arpy3Knm KOBII CKpeniepa OMYCKAaiOT, NEPEIHION 3aCIOHKY
[OAHMMAIOT, W TIPH JIBIKCHHH CKperepa MOpoja cpe3aeTcs H 3allONHACT KOBII
(puc. 6.11). Tocne 3amojHeHHs KOBII MOJHHMAKOT B TPAHCIOPTHOE noJoxe-
HHe, 3aKPBIBAIOT 3ACTOHKOMN M CKpenep MepeMellatoT K MecTy pasrpy3ki. 3nech
KOBII OMYCKAIOT, TIOAHAMAIOT 3aCTIOHKY W MPH MEPEMEILICHHH CKpenepa 3N
CTEHKA BbITAJIKHBAET NMOPOAY H3 KOBIIA.

CKpenepaMn YCHICIIHO pa3pabaThiBAloT MECYAHbIC, TIMHHCTHIC, TANCTHO-
rpasmiinpie  TpyHTBL. TLIOTHBIE MOPOABI nenecoodpa3Ho  MpeiBapHTEIbHO
PHIXAHTH MEXAHHYCCKHMH PHIXTHTEISNMH, & /18 YBETHUYCHHS TArOBOrO YCHIHS
H COKPAlLCHHS BPEMEHH 3arpy3KH HCHOMB30BATH TPAKTOPBI-TOAKAWH, obopy-
JIOBAHHBIC TOJKAIOIIMMH TUTHTAMH € aMOPTHIATOPAMH. '

OTevecTBeHHAs MPOMBIIIIEHHOCTh BHIMYCKACT NPHIETHBIC H CaMOXOIHBIE
cKpenepsl ¢ oObeMoM kopma ot 3 g0 25 M.

[pOH3BOAMTENLHOCTS CKpenepa, M°/CMeHy B IUIOTHOM Tere,

Q. =3600T gk, n/(K 1)
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Tabana 6.7 ; O cpene Tabama 6.9
. b w nanoancmms K Konmia ckpenepa
Koxppmuentst paspsxacans &, Sae TS s CpeAss PACHCTHAR WA MYIW PAIPYIKH FPYNTA B JABHCHMOCTH
e ——————sm ] : h K o1 TOMNAHEL CAOR  OTCLINKH
[pyny ||L"||m it v %
s . I B Tommin o JUmm nyTH. M. Dpn Tomumim cion Jloma nytw, M, opw
i : 1.1 0.5-07/08 -1 DTN, M obneme  koni, OTCHIKN, M olinese xomun, w*
[Tecok CyNoM i - A o "
g b 1213 1,15 0,7 -09
[Tecok BIAKHBLIH . 0 i 09 T = P iy = =
”L‘L"h!II\‘-!'I‘&!HII“H.IH M- - '
(&t} =
: : 10 12—125 ([1L1—13 0,15 15 23 0.3 8 11.5 16
i JIbHb YH1 v . H i
i 13125 |08 095112 0.2 1 17 4 0.35 63 1l 19 14
o 1.25—1.3 10,65—0,75/0,9—1 0,25 9 14 20 0.4 9 12
Mpamevanue. B wcawieae i o s HABOINCHRN PR pafiore Oey Toakums, b owaMenaTere ¢ OCTAJIBHBIX HAKJIOHHBLIMH (Oﬁhl‘lllﬂ nojl VKJIOH 5—6 ). B ChINMYYHX NopoJIax
OIKAMOM i
BLICMKY MHOT/Ia BEAYT Ha MOABLEM /10 5%
rae Ty — MPOAOIKHTCABHOCTE CMCHBL, i ¢ oObeM KOBIIA CKpenepa, MY [py  JABHXKEHHH CAMOXOMHBIX M MPHICHHLIX CKPCNCPOB OHM JIOJIKHBI
K, — koo(punmenT HANOAHCHHA KOBILA (tabn. 6.7); n=08 =085 —koap- qaxomMThes He OGmwke 2™ or Gposkm ortkoca. Tlpu pasrpyike ckpe-
(MIHEHT HCMOTBLIOBAMIA  CKPEnepa BO - BPEMCHIL, K, — xkoapduument pas- nep He JIOJDKEH MEPEABHIATBCA HA3aL TMOA OTKOC. VKNOH CbeljloB B TpYy-
PHIXICHHS TIOPOL B KoBiue (Tabi. 6.7): 1, — NPOAOIKHTEILHOCTE pabouero J0BOM  HATIPABJACHHH TPH  HCHOJB3OBAHHH  KOJICCHBIX CKpEncpos ¢ Tpak-
LHKIA CKpenepa, C. ropHoii TAroil osken GuTe He Gosee 15" 1 B OPOKHAKOBOM HANPABJICHHH HE
Yol 145 donee 25,
ta =l /Oy [0 AL [0+ b [ U+ Tnons Bysabaodep npejcTapiser cobol TPAKTOP. uMelolmit  Hapecnoe obopy-

nopanme B Bge Jjemexa. Mo mommocTd GazoBoro TArava Oy Ib103€pbE
NOAPA3ACTSIIOT HA ManorabapHTHBIC (MOIIHOCTRIO JIO 40 kBt), nerkme (1o
60 kBt1), cpeanne (no 100 kBT), Tikenbie (120240 kB1) u ocoboTskeabie
(6onee 240 kBr). Mo cnocoby yCTAHOBKH OTBAJIA Gyabaosepbl MOryT OwiTh
HEMOBOPOTHLIMH 1 [IOBOPOTHEIMH (YHHBEPCATLHBIMH). [lo cnocoby ynpasie-
HHS OTBAOM GYJbA03EPHl NOJAPA3JACAAIOT HA MEXAHHYECKHC (KaHaTHBIE) M
[MAPABIMYCCKHE, B MOCAEAHMX OTBAJ MOXHO MPHHYIUTEALHO 3arnyonaTs B
[PYHT, 4TO TIO3BOJSET pa3pabaTbiBaTh MIOTHBIE MOPOAR M TMOPOJILI,
npomepstune Ha raybuny go 15 em.

By/bo3ephl NPUMEHAIOT JUIS 3A4HCTKH IUIACTOB TIOJIC3HOTO HCKOIA-
eMOTO, TMIAHHPOBKM pPalouMX [UIOUIA/IOK, CPe3kH W yOOpKH BO BpeMeH-
HbIC OTBA/IbI PACTHTENLHOTO CNOS, JUIN BBIOMHCHHA BCKPBIIHEIX pabot
fnpn HeGOMBIMX MOLHOCTH MOKPBIBAIOWMX. TOPOA H  Pa3sMepax Kapbep-

rge /,— AUTHHA TYTH 3anOJMHCHAS KOBWA ckpenepa (taba. 6.8), m; v, CKo-
poCTh JIBMKCHHA ckpenepa npu Habope rpynra (0,65--0,8 or nacnoprTHOH
CKOPOCTH THIrAYA Ha mepsoii nepetave— obwiuno 0.5—0.6 m/c); [ — uimna
NVTH, TNPOXOJAMMOTO TPYKEHBIM CKPENEpoM, M: U, CKOPOCThH JABHKCHHA
TPYKCHOTO _CKpencepa (050,75 or nanbonpiueii NACNOPTHOH CKOPOCTH
rarava —oberno 1.5—2 m/c s npunenssix 1 46 M/c U8 CAMOXOAHBIX
CKpenepoB): [,— THHA NyTH CKpenepa MpH pasrpyske Kosma, M (Tabmn. 6.9)
Uy CKOPOCTH JIBIWAKCHHA CKpenepa npu pasrpyske koswa (0,5 ot nanbosbiuei
MUCHOPTHON CKOPOCTH TATaYa— obbuo 1.5 M/c s npuuenusix n 3—4 mj/c
,}'Im CAMOXOIHBIX CKPENepoB); [, — UTHHA OYTH, NPOXOAMMOro MOPOKHHAM
CKPCTICPOM. M: I —CKOPOCTL ABIKeHHA nopoxnero ckpenepa (0,5—0,75 ot
HanbonbieH MACTOPTHON  CKOPOCTH  TArava — 2 M/c s npi:lllcm«l'blx "
b IMC IR CAMOXOOHBLIX ckpcnupm;}; ! y

NOBOPOTHI CKPENEPA, C; fyw=1 1 (1 — uHciHo “[‘;:ﬂsoar())i‘]:::' f'ianaqHBacxofe;:’a HOTO MONS, MOAPeOANMS BIOPBAHHON MACCHI, NOHIKCHHA BLICOTEI YCTYTIOB,
; 0N n J - | e

HOCTH OHOTO TOBOPOTA — OOBIMHO 12— 15 ¢) POTOB, 1, ~— MPOAOIKH BAKH Jlcca, KODUCBKHM NHeH, PACTHCTKH CHEFd, & TaKKe Ha OTBAILHBIX
Pacuernas n ! paborax.

I 0N BU,I“]L.'")"UC I'b  CAMOXO i p

: I : o ““‘ iy XOJAQHOTO CK t-[“vp“ C 0[ l

KOBILIG 8 M 3a h-'l'! OBV CM y B - YyBe -IJJCI H |CJ"’J“01 Q
4col 4 10 c“,r Hil BBIEMEKC NnoO BCHHO- T

lIpHBEICHa B il-ll"l.:l_('l_][]_ ncpEMell.IEI!HeM

Ckpenepaeivi 3aBogmy ABIAIOTCH 11

ropell yeryna. B neppom ¢ 101IA/IKA, NPOAOALHBI OTKOC MWK Q5 =3600T\ VK, K. K1/ (Kyty)s

Jyqae Bb!cMK)‘ BEAVT ropyioHTal |
\ I LHBIMH CJIOAMH, B 1 — OJIOJKHTEIBHOC
P rae en —— MPOJL ; i o

Aamma nymw sanoame PA3PLIXACHHOM COCTOSHHH, nepemMeniaeMbiii 0TBANOM Gyanaosepa, Y I—
g YIHCHHS  KoBIng JUHHA  OoTBANA 6)"1'[1:11038[)3. M; f— BBICOTA OTBANA, M; ashctgq:—-nmpm
NPHIMBI  NepeMeliaeMoro  pynTa, M; @ =30—40"—yron CCTECTBEHHOTO

Tabama 6.8

Tun cxpenepa Twna uyrs, s, M oBrens! Kosmidy M) oTkoca rpynTa; K, — KOIMUIHMCHT, YIHTHIBAIOLII NOILEM HIH YKIOH TPACCHE
= | e Ha ywactke paGoTni Oysiba03epd, 3HAMCHHE KOTOPOTO MPHBCACHO HHKE.
R — 68 1012 1518 ;
Mphueniol 663 Torsan: Sl Y Yron maw ioma, rpagye . . 0—35 5—10 1015
(.1\.1;-\1\_“"'”" ‘LL.! I.'tL\'-l::;l:;:“ 5 15 2“ 2{]_ 25 30__35 K, e . s e b2 . ]“—‘0,6? 0,67—"0,5 b 0,3—0.4
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Ta6awna 6.10

. on neiecoobpaszen Gokopoil HAGOp MOPOABI € JABHACHHEM B
Tpon3B0TETLHOCTE caMOX0/IHOTO CKpenepa _—

pa mno MoAoLIBe YCTyna BAOAb pa3Baja C HaCTHYHBIM BHCIAPCHHCM B

03¢

—-—-:—._—::'__— Bupaborxa 3 ’k Paccrosnmne Rl-l_r'ﬂﬁfh_rta‘m ie!’() _T]tEMEXiL s YMCTIbI:LICHHS noTeps MNOpPOabI qpu TPaHCIIOPTHPO-
accro! u: . ey, MEPEMEICHIR, M emeny, ! BAHNA Oj’.-"[bﬂo'iep MHOTOKpaTHO NpoxXoauT Mo OIHOH noJoce, 06pa3)’l|

—‘ﬂl____“ TpaHIeto - Wi dopMupys MO KpasM TOJNOCH BAJMKH. NpPENATCTBYIOLIHC
<300 1[1]3 Hgﬂ Ifﬁ PACTEKAHHIO MOPO/IBI.
500 31 1500 114 MakcHMa/IbHBIe YTkl 0TKoca 3a60s npu pabote Oyiblolepa He JOTKHBI
9::3 196 2000 90 fpeBbIIATH HA MOAbEM 25" 1 nox ykiaon (cryck ¢ rpysom) 30°. Paccrosmue o1
.\;un 180 3000 64 Kpas TYCCHHIl Gysnbaozepa 10 OpOBKM OTKOCAZ ONPEAEIAIOT C  Y9ETOM
L 1 rOpHO-TEOI0T HIECKHX YCJIOBHIl H 3aHOCAT B MACTOPT BEACHHA pabot B 3aboe

B upcawTene mpuBeicHb 3naserns K, mpH NOABEME, B 3HAMEHATENE —MPH YKiOke. (oTBaIE).

=115 KODPHIUAEHT, YUHTBHIBAIOLIHH YBEJIHYEHHE INPOH3BOAHTENLHOCTH

npu paGote Gymbo3epa C OTKPBLIKAMH. K,=1—pl, —xoxpunnent, ygu- 7. KAPBEPHBI TPAHCIIOPT

TBIBAIOLIAIl MOTEPH MOPOIE! B mpouecce ee nepemetnehns: f=0.008—0,04 —
k03 dHImeHT, GObIIIHCE 3HAYCHHS KOTOPOrO MPHHHMAIOTCA [UIS PHIXABIX CYXHX
nopo; /,— paccTosHHe NMepeMellleHHs NOPO/Ibl, M; T =0,75 = 0,8 — ko3 dumm-
eHT MCmob30BaHMS Oyibaosepa Bo Bpemend: K, —koddduuuent paspbixie-
HHA TpyHTa (cM. Tabn. 6.7); £, —NPOAOIKHTEILHOCTh UHKMA paboTsl Hyasio-

7.1. OCOBEHHOCTM W BHW/Jbl KAPHEPHOI'O TPAHCIIOPTA

BaxHbIM 3BEHOM TEXHOJOrHYECKOro mpomecca Ha OTKPBITHIX TOPHBIX
paGoTax SABAAETCA TPAHCHOPTHPOBAHHME IOPHON MACCHI. [MepemelticHHE TOPHOR

3epa. C. MACChl — OJHH M3 TPYAOCMKHX MPOM3BOICTBEHHBIX MPONCCCOB. Pacxoael Ha
=1 fvy+ 1y o, + (L +1) o3+, paHCTIOPTHPOBaHHE 10CTHIAIOT 50— 60% B 0BwEi ceheCTOMMOCTH BCKPRIIH
= H A0ObIMH MOJIE3HOrO HCKOMAaeMoro.
rae f,—pacc‘rosnﬂti Habopa MOpOdbl, M. Uy, U,, Uy—CPEAHHE CKOPOCTH Bua kapbepHOTO TPaHCHoOpTa BEIOHPAIOT C YWCTOM cniocoba BCKpPHITHSA,
COOTBETCTBEHHO Hadopa mMOpOABbl, TIPYyAEHOTO H o[épa’n-loro xoaa, M/c; MPOM3BOJICTBEHHOH MOIIHOCTH  Kapbepa, cHcTeMBl  pa3paboTkH, cnocoba
o e s e OB O0Gs0RaS, THTA OPIOTo OSOPY0RAIA, BISMOKIOCTH PEOREIMICE
9. "3C mh YOTAHODRY i g Pt P _EB e pa3paboTKH ¥ YCPEIHCHHS MOJIE3HBIX MCKOMAEMBIX. .
kel gtnﬁmp:;):o I.:;xagnqecxou TP?SCI\;HCCHH 4—6 ¢, npu OcHoBHple TpeOOBaHHS, TNPEIbABAEMbIC K KapbepHOMY Tpaucngo'rg;
= S yab/l03epa C). popora; OGecnepeboiiHocTh paboOTHI
3HaYeHHs pacueTHBIX BEJIHYHH LHKIA npueeneHsl B Tabm. 6.11. aGectcwcEiE. SamHOT: YPYSREs SRERA KJAMMHOTO [CHCTBHA H He-
Bpems nabopa mopoas! coxpamator Grarosaps panMOHAJLHOM 3ape3ke: B sofipsae rpad ARREKERK e d Imm !::‘. PLIBHOTO JEHCT-
.1erxnx NOpoAax 3ape3ky BeAYT MPH MOCTOSHHOW TOJILHHE CTPYXKH, B npeguaHOWb nowxa—-ml: maﬂc:eﬁﬁi cpegm (Gn?rimapa NpHMEHE-
et s oottt 1E S T oo
HCIOJIb30BATh fﬂroaoe 'pe EMETHH cnocgﬁ) ¢ ToM, ATOCHEIvGPeTE eccoe IpH Tpaucnopmposanm); 6e30MacHOCTb JIBHXKEHHA W  BEJICHHA
YCHIIHE Oynbao3epa; npu paspaboTke B30OPBAHHBIX 6
Tabamma 6.11 gt

Buibop BMAa M CPEICTB KaphepHOro TPAaHCIOpTA ONpeeNAOT PAIOM

3navenns paceeTHBIX BeawuME 1MKIa fym103epa (akTOpOB M B MEPBYI0 OUEpE/lb XapaKTepHCTHKOH TPAHCTIOPTHPYEMOro rpy3a,

PACCTOAHMEM MePeBO3KH, MacmTadamu pabor M TeMNamu HX wpp?cnm’opﬁux
Mopoau Moumocry ¥ ; / MacwTaGos paGor  (rpy30060poTa) 3UBHCHT MOIIHOCTH -

rarasa, xBr M o Me | oy Mie | B M cpefcTs, a 'ri:-.unu BeicHHS TOpHBIX padoT ONpeACIsioT Tpebopanms K
Pacture; i i : MAHEBPEHHOCTH CTB TpaHCIOpTa. :
oyrmmox o 1o 133_'_?20 2 : 12 1.6 Pag;mamr :np::ymume ocnome caMOCTOSITeIbHbIE BHIB KAPbEPHOTO
220 9 } }"5‘ 5.7 TpAHCTIOpTa; Ke/E3HONOPOKHBIH, ABTOMOGH.THHBIH, KOHBEACPHBIH M IitApaB.IH-

v : weckmii, TloyqaeT TAKKE MPHMEHEHHC KOMOMHMPOBAHHbIH TPAHCHOPT, MPH
Towa,  rpaswi,  weSens] 7080 7 T 15 KOTOPOM HaHGO/Iee PAMOHATBHO JUIA JAHHBIX YCTOBHIE COYCTAIOTCA OCHOBHBIC
100—140 10 0.67 1.2 16 BHABI TpaHcrmopTa. B onpejeneHHBIX TOPHOTEXHHACCKHX YC/IOBHSIX TOPHYIO

220 12 0.67 11 1.7 MAcey 1eeco0bpa3Ho MEPeMEaTh CKPENepamH, MHCBMOKOIECHBIMI MOTPY3tH-

Me; : Kamu, Oysbio3epamH. e’ i T
TKOBIOPBANHbIE CKambHLIE 70—80 10 0.2 0.67 ’ Kenesnoq0poXKHEI TPAHCTOPT naunbonee mecooﬁ Pa3Ho HCTIOME~
[005{}!40 :; ggs 0.67 1 30BATH HA KAPhEPAX CPE/HCH H GO/BIIOH MOUIHOCTH (10--100 MIH. T TOPHOH

138 . 0,67 1

Maccel B rof u 0osee); MPH 3HAYHTENLHBIX PACCTOSNHHAX mmolmlpoﬂ?;.




(310 kM); TIPH paspaboTke OBIIHPHBIX lm' lIJl})I‘Ili’l:'l.H MECTOPOXKICHHI]
mpn'mll'til.ﬂl:llm“ W HAKJOHHOIO F-lil_r]CliI[l_HH.. H l‘l‘l\‘)l\l;‘ ‘Mun.ull,lx _pr"lﬂx
JasIeAKeH; npcmi_\'ll.lcclm.'!lllu Ha noOsive MOJC3HbIX HCKOMACMBIX, HC Ipcﬁym.

e )i BLIEMEKH.
muxA ﬁll::t::‘lili:l:il bHBIA TPaHCIOPT “*“!}“““‘:’“‘ 11e16c000PA3HO NPHMEHSTY,
npy OTKPHITOi pa3paboTKe .\sccmlwm:tcnm; co GROAHLIME YEA0BEIME=IpR
PACCTOSHMH  TPAHCTOPTHPOBAHKA A0 3—5xm. Ero VIPRMSRAION S S ke
Kapbepax Majod H cpeaHei n]ull!'mo;m:c.-'u.uoc'm (10 25 MIH. T TOpPHOI
Macchl B T0j1) ¢ OTHOCHTCBHO HEOOJIBUINMH pasMepamMi B ILTAHC, Tak U Ha
kapbepax G0/bIION NPOH3BOAHTEALHOCTH (0 70 MJH. T FOPHOR MACCHL B TOR))

OcHoBHbIC JOCTOMHCTBA ABTOTPAHCMOPTA, OOYCJAOBIMBAIOUIHE HPOKOE
ero NpHMEHEHHe,— ITO  BHICOKAA MAHCBPEHHOCTh,  ABTOHOMHOCTH  H ru6-
kocTh paGoTel. ABTOMOGWIBHBIA TpaHCIOPT ocobenno pdexrusen B ne-
PHOJL CTPOMTEIBLCTBA TOPHBIX TPEATPHATHH, TdK K4K [MO3BOJIACT 3HAYM-
TOIBHO COKPATHTH  00BCM KAMHTAOBIOKCHANH B NEPBBIC T[OABLI  CTPOH-
TeBCTBA,  COMCHCTBYET —COKPALUCHHIO CPOKOB  CTPOHTEILCTBA  Kaphepos
u obecnevHBACT BBICOKHE TeMmbl Belenns ropuuix pabotr. [inasneiM npe-
HMYLIECTBOM TIepe/i KeCIHOAOPOKHLIM TPAHCIOPTOM ABISCTCH crocobHoCTE
npeofonepats B 2—3 pasa GoablHe MOAbLEMBI W KpHBLIE B 4-—6 pas
MEHBILIETO pagHyca.

Konpeitepuuit Tpancnopt obecneyuBaeT HENPEPLIBHOCTL MOTOKA
TPAHCIOPTHPYEMOIl TOPHOH MACCHI W MPH PAIMOHATLHBIX YCTOBHAX OpHMEHe-
HHA  MO3BOAACT MOJYYHTH BLICOKHE TEXHHKO-IKOHOMHHYCCKHE MOKA3aTeIH.
HaubBonee wnenecoobpasno MNpUMEHATH TPH  MOJOTHX MECTOPOKICHHAX ¢
YIIaMH  HAKJIOHA, OJM3KMMH K BOIMOXKHBIM YIJIAM YCTAHOBKH [MOALEMHBIX
KOHBe#epoB, YTO crnocobeTBYeT PAHOHAILHOMY Pa3BHTHIO paboT no najgennio
sanexu. Konpeliepsl npuMennMbl Kak Ha OOJBIUMX, TAK M HA OrpaHHYEHHBIX
MO MIOWAAH MECTOPOKACHHAX MPEHMYIICCTBEHHO OAHOPOAHOIO COCTABA C
JOCTATOYHO BBLUIEPAAHHBIM NPAMOJHHCHHBIM (pponToM pabor. Llenecoobpas-
HO MPUMEHATH KOHBCHEPL! B PAfioHAX ¢ YMCPEHHO HH3KHMH TEMMIEPATYPAMH
L'!Li'iill:(‘:l::; ||e-|“ i[‘]lpl(l.:)]'-)iixH::tlm[ﬂ'{c ,."bd]?ﬁ THBHO NPHMERCHHE SKOHRERCHIEE
yeTa A Kdpb I PAlCHOPTHPOBAHKA MEJIKOKYCKOBBIX [MOJIE3HBIX
HCKOMACMBIX: THHBI, MECKA, IPABHA, CHIPbA JUIS LHEMEHTHBLIX 3aBOJMOB H
PekoMenayercs npuMenath KoHBelepHbIL 1D A KADH le:.
i e R PHLIH TPaHCIOPT HA Kapbepax OGoabuIoOH
i AuTeAbHOCTH (01 20 10 100 Man. T roproit Maceet B roj 1 GoJee) npH
ACCTOANMAX — Tpancnoptuposanns 10 S km. Il i
KOHBEHCPHBIH TPAHCNIOPT noayaun Ju - ; POKOE pacCnpoCTpaHCHHE
Vitoss o 107 J A JUIA TPAHCMIOPTHPOBAHNS MaTepHaja noja

KomGuuupon: i aivn :

5 ltpnﬁncmyp ,‘i_-‘lia"II[ZI;EU;;F:”‘:"UP T MO3BOJIACT peInTh TPAHCHOPT-
kapbepos.  [Monyuniu  pacnpocrtpaHeHue

CIIEAYIOIHNE BUAL KOMBHH
CTCAYIOUIHE BY) } HPOBAHHOIO TPaHCHOPTA: ABT
AOPOKHBIH, ;u;tnmn(mnl.lm-mnrtciicpﬂbli‘p T

B cucreme
’ ) KOMOHHHPOBANK ‘
COOPOYHBLIX IBEHA: iilﬁi)ﬁll[:t: ['l[“m0 il e wexonaeworo

Nnopoael o1 3aboes n0 neper P)”i!i(?:'ior"l HPOBAHKE MOJIE3HOI0 MCKONAEMOIo H
noabeMHuoe AHe S s g ]
xumu'z'um|\{,’2‘:‘1‘LI'PP|Hpuuuuuc NOJIE3HOT O chonac::or;m?l" I:';‘:;’;i?“ﬁ;
</ILHBIM  BBIpAOOTKAaM no Gonry ke

Sl ; u PTY Kaphepa wiam B MOA3EMHBIX [OPHBIX
o rl:il;[;:uol:luou (rpancnop'rl-tponalmc nonemﬁro H:llconli;ell:loro
! MCCTa  nmeperpysk :

(abpukn, cknaga wuy m-ura‘uur,? WoHAa nosepxuocTH g0 oBoraTurenbHOR
140 ‘

KOMBHI{&II[]M Etli‘l'('lMUﬁll.lell()I{) TPAaHCopTa € AKENC3IHONOPOKHBIM BKJIHO-
qaer B Kauectse 3aboiiHOrO 3BCHA apTOMOOM/ILHBIH TPAaHCNOPT, 4 B Ka-
yecTBe MOALEMHOIO M MOBEPXHOCTHOIO Kejenonopoxuuid. Takoe co-
yeTaHHe eecoo0pa3zsHo  NPUMCHATL Ha  OOJBIUMX Kapbepax, HA4YMHAx C
ray6unbt 60 100 M, OpH 3HAMHTENLHBLIX PACCTOAHMAX TPAHCNOPTHPOBAHHUA
Ha MOBEPXHOCTH, TMpPH oTpaboTKe 3ajekeil CO CHOKHBIM CTPOCHHEM M
HerpaBHILHOH koudurypauueii. pu 3ToM yayqimaoTcs nokasaTead HCNomib-
sopafis  000OpYA0BAHNA,

Kombuuauus asToMOOHJILHOIO TPAHCIOPTA € KOHBCHECPHBIM [MO3BOJSET
y}lit‘l."(l HCNOJIL30BATE TAKHEC NPCHMYLICCTBA CAMOCTOATE/IbHBIX BH/IOB TpaHC-
nopra, Kak MOOHJIBHOCTL 4BTOMOOHNIEH M HENpepbLIBHOCTL TIPY30MOTOKA
xonpeiiepublx  moabeMuukos. CoueTanue ABTOMOOHJIBHOTO TPAaHCIOpPTa B
4aB0sX ¢ KOHBEHCPHBIM MOABEMOM MEAECOO0PA3HO HA CPEAHMX H KPYMHBIX
Kapbepax MpH PACCTOSHMM TPAHCHIOPTHPOBAHKA ABTOMAIIMHAMH 10 2KM H
xouseiiepamu 10 3 km. [lepen mocrynienuem Ha KOHBEiep ropHas macca
APOXOAMT CTAAMIO JAPOGJICHHS H IPOXOYCHHSA HA CTAHOHAPHBIX MM MOJYCTa-
llHO[I;lPHbIX YCTEIIIOBIG!X.

7.2. ABTOMOBHJIBHBIA TPAHCIIOPT

Xapakmepucmuka NOOGUNCHOZ0  COCMABA  AGMOMPAHCNOpMA. [MoasukHOM
COCTAB KAPHEPHOTO ABTOTPAHCIIOPTA BKIIOYAET B Cebsi Ipy3oBbie AaBTOMOOHIH-
camoceansl (aBTocaMocBaiibl). OCHOBHBIM BHAOM TIOABHAHOIO cOCTaBa Ha
Kapbepax AB/SIOTCH ABTOCAMOCBATGI C 3a/HEH PA3rpysKoM.

OCHOBHBIE MAPAMETPbl KAPLEPHLIX ABTOCAMOCBAJIOB: TPY30NOABEMHOCTD,
MOLLHOCTb JBUTATE/s, KoJecHas Gopmya, 00beM Ky308a H OCHOBHbIE Pa3MEPEL.

OuuH 13 MoKasaTeell CTENeHN COBEPIIEHCTRA aBTOCAMOCBA/IOB — K0 hu-
[MEHT Tapbl, NPEACTABAAIOLICH cO00i OTHOMICHHE [PY30NOABEMHOCTH K Macce
(tape) aprocaMocsana. Bemunna kod(duumenTa Taphl CAMOCBAIOB CHIKACTCH
¢ yBEJMYCHHEM TI'PY30MOALEMHOCTH MAllHH.

M3 onbita IKCIUIyaTAllM¥ aBTOTPAHCHOPTA B KAPBEpAX YCTAHOBICHO, HTO
HAMJTYYIIEEe HCTIONB30OBAHME NO BPEMEHH OKCKABATOPOB M ABTOCAMOCBAJIOBR
obecrieanBaCTCs MPH ONPEACTEHHBIX COOTHOMEHHAX BMECTHMOCTH IKCKABATOP-
HOrO KOBIIA M 0ObeMa Ky3oBa aBTOCAMOCBANA. ITO ONpPEAENseT HHCIO
KOBILGH, 3arpykaeMbIX 9KCKABATOPOM B ABTOCAMOCBAN, H IHTEILHOCTD
NPOCTOS ABTOCAMOCBAJA MO MOrPY3KOi. PAUHOHAIBHOE OTHOUICHHE obbveMa
Ky30Ba CAMOCBAJIA K BMECTHMOCTH KOBIIA IKCKABATOPA HIMEHACTCH, ITABHLIM
00pa3oM, B 3aBHCHMOCTH OT PACCTOAHHS TPAHCHOPTHPOBAHHA M PABHO 3—9.

Ha oTevecTBCHHBIX Kapbhepax B HACTOALLEC BPeMs MPUMEHAIOT aBTOCAMO-
cBassl rpysonoabeMioctsio 10— 120 1. Ha HeGOMbIIMX Kaphepax HCOIL3YIOT
ABTOCAMOCBAJTBI  TPY3ONOABEMHOCTRIO 55— 7 T.

Hike NMpHBE/ICHA TCXHHYECKAs XAPAKTEPHCTHKA OTEHECTBCHHBIX aBTOCAMO-
CBAJIOB, NPUMEHACMbLIX B Kapbepax.

Texuuyeckas XapakTepuCTHRA ABTOCAMOCBAJIOR
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JHpHHS P 2550 3300 2792 Pacuer 4YMCIA KOBILCH FOPHOH MACChl, HATPYAKAEMOH IKCKABATOPOM B
BHICOTA -« = = » " ipy’ . 132.5 - 176.6 Ky30B MalLMHBL, BBINOJHAIOT N0 HOMHHAJILHOH I'PY30MOABEMHOCTH MAlHHE] |

MolHOCTE euratend, KB - 60 50 65 ] 6 !

} ' ; reoMeTpHYEcKOMY 0O BeMy Ky3oBa, C y4eTOM TOro, HTO B Ky30BE MALIHHbI

Avonva bHaA CK . "3 9 %
F“c‘::::rp:wcﬂﬁ"‘" obbem Ky3oBd, M 4 6 MOKET [oMelaThes TOJIBLKO Heaoe YUMo KOBUICH.
Pasuiyc. MOBOPOTA no Koaee nt.pL_A-_ a5 9.8 123 Yyucio xopmeil mo od0beMYy Ky30Ba

HETO HHE‘IIIHCI'O KoJjecd, M .4
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Macca B CHARREIION i 4780 3550 4200 e K
baza, MM U : l{a KIIT
(OcHOBHbBIE pasMepbl. MM 2190 7250 8130
JOHA. -« oot t o 2650 3480 3780 e Ku,=1+ 1,1 —xoaduument 3arpyskH ¢ mankoit: V, — reOMETPHYCCKHH
IO == 2 S 2760 3380 37 - 3 3 X
BHICOTA - - e N 56S 2 80 obBeM Ky30Ba, M7, V,—obbem KoBd, M7 K,— xoadumment Hanos-
Mouocr msurarent, XBT L 62 o 55 68 senns Kopia; K,— KOIQOUIMEHT PaspLIXICHIA [OPO/Ibl B KOBIIE; Mygy—
MakcHmaTbHas CKOpOCTE: FA0 T o3 8 15 21 HOMWHAJIbHASL TPY30MOABEMHOCTE MAKABL, T, Y—IUIOTHOCTH TOpOABI B
[coMeTpHHECKHH obBeM Ky30Bd, M 2
Paguyc noBopoTd no kojee Nepel- A [1EJIHKE, T;"M e :
Wero  BHCWIHCTO KOZIECA, M . - - - - 105 ;5_.5' 10 K nanpHeiuemy pacteTy MIPHHAMAIOT MCHBILIEE HHCIO KOBLIEH n, , HIH
Tun TPAHCMHCCHH : . Mexanuyeckni HPOMEXAHHYECKHH 1, . OKpYIJss €ro [0 UENOTO YACHA My

= dakTHueckas rpy30n0ABEMHOCTD aBTOoMOOM NS (PakTHieckad
Pacyent MeXHUYECKUX napamempos asmomMobuaIbHO20 mpfmmapma HMEET macca, m, Tpy3a B Kyaone)

gesbio; BbibOp THOA apToMobuns Ul 3a1dHHBIX YCIIOBMH OKCILTyaTalHH,

BbIOOp ABTOMOOHIBHBIX JOPOT, onpejieieHHe HCId aBTOMODWIIEH, pacuer m=nV. KKy

TeXHHYECKHX nokasareneil paboThl ABTOTPAHCIOPTA. GakTHyeckas nonaHadA Macca IpyxXeHOIO apTomobuaa
Vcxoaubie JaHHbe U1 pacdeTa: r0/10Bas MPOH3BOAHTEABHOCTD Kapbepa H m.=m+nyg

cMeHHas NPOH3BOAHTENBHOCTD ero Y4YacTKOB, PEXHM paboTel Kapbepa, ! )

10poAHbie YCIOoBHA (MAAH, npoduab), XapaKTepPHCTHKH TPAHCHOPTHPYEMOH

FOpHOH Maccel H NPUMEHAEMOT 0 3KCKABALMOHHO-MOIPY304HOTO obopyno-

rae m,— coOCTBeHHas Macca apromobunsg, T.
KosdpdpuunueHT jcnonp3oBanus obnema Ky30Ba

BAHHSA. Ks=nNy o
.PuC'i.t:T BLINONHSIOT JUis Haubonee HATPYXKCHHOH CMECHBL, OT/AeNLHO 10 Kosduuuent HCnoNB30BAHNSA rpysou'on'beMHOCTll
Ipy JOMOTOKAM TOJE3HOTO HCKOMAEMOro H nopoji BCKpPBITLHA, uMes B BHIY
BOIMOKHOE OT/IHYHE KOHEYHBIX MYHKTOB TPAHCIOPTHPOBAHKA H pu3nko- K p=n/ny ;-
\w,\aHH:iccmn XapaKTepUCTHK TIPY30B. 3Kcnﬂyamaqu0nnumu pacuema.mu ycraaasnunator panuonanbmae TEXHH-
Buibop nOABHAHOIO COCTaBa onpeiessoT MOUIHOCTBIO Kappepa M0 yeckue, TEXHOIOTMYECKHE H OpraHH3alHOHHbBIC napameTphbl ABTOTPAHCIOPTA.
rOPHO# Macce, X4PAKTEPHCTHKAMH TPAHCTIOPTHPYEMOO rpy3a, paccTOAHHEM Bpems peica (obopora) apTomMob6uas
:puucnufrmpnaauﬂﬂ. THIIOM IKCKABAIIMOHHO-TIOT PY304HOIO oﬁopynoaalmm Ti= £
HeobxomiMo yuuTHIBATL ChEAylOIME OOLIHE coobpaxkenus M0 pp10OpY ,—£n+:w+:m+rp+1m,
mmlmxnor? cocrasa: rae (,— Bpems MHOrpy3kH ABTOMAIINHBL, MHH; [ep lyop— BPEMA JIBUAKEHHA
» n;\}:lgzil:::::l]:iiau IEPOH'SBD}]HTCHBHOCTH Kapbepa cleayeT OpHEHTHPOBATECA COOTBETCTBEHHO TPYKEHOH H NOPOKHEH MAIHHb, MUK r,=40-:—.50 ¢— BpemMa
e Eoea ::TOMMDCB%L"IOB BenA3, a npu HeGOJBLIIOH IPON3BOHTENb pasrpy3ku MalliMHbBI, MHH {yon — BPEMIL, HeODXOMMOE HA MAHEBpLI MDA
‘D\'mnﬁupor(ﬁ C'fldif{‘_B—KpA’j win MoA3, 1A KapeepoB € oMM norpyske M pasrpyske, MHMH.
= o) ﬂam_m- m; E-I.\f:T NpUMeHATL OoJiee TAKEIIBIC MAalIHHBL Bpemsa MaHeBpOB JaHAMAET 4acTh peiica 1 jaTpayHBaeTCca Ha noaLe3abl H
Bie eoi _K_“_N:Libnoro CoOTHOWCHHS OObeMa Ky3oBa MaumHbl H YCTAHOBKY MAIUMH K MECTy MOrpy3kH u pasrpyski ¢ HEOOXOAHMBIM
'Palicnnpmpuaa’u CKABATOPA HAXOAMTCA B mpenenax 4—6—npH paccronnﬂu ManesprpoBanueM. Cxembl Hombe3Ia K IKCKaBaTopy H YCTAHOBKH aaro;&oﬁnf g
i Ha JE; 15 km; 6— 10— npy paccToAHAH A0 5 KM; g§—12— : “eié ONpeeNAIOTCS NPHHATHIM NOPAAKOM OpraHH3alH pabor, pasMepoM E
et L paGouny nAoWALOK, coTosiem fopoxusix mpoesaos. B SEEINUL S
» IYeT CTPeMHTLCA, Y4TGB KOI(QHUMEHTH! HCTONBIOBAHHA obpemad cnocoba BeKpITHS PAGOuMX TOPHIOHTOR. pasmepos pabotuX Momanotu; s
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Puc. 7.1, Cxemda HOAMCIAY ABTOCAMOCBAIOR K JKCKABATORY

yCA0BHH PaboTHl IKCKABATOPOB BOIMOAHBI CKBOIHOH noawesn (puc. 7.1,a)
ABTOCAMOCBA/IOB K IKCKABATOPY, MOABEIL ¢ neraesuiM (puc. 7.1,6,8,¢) u
TynHkoBLIM passopotamu (puc. 7.1,0,¢).

CkBO3HBIC TOABEAL HCNOALIVIOT NPH OAHOCTOPOHHEM JIBHACHHH Ma-
IIHH HA YCTYNE, MPH HAIHYHHM JIBYX BBICII0B C TOPHIOHTA. ABTOCAMOCBAIL B
ITOM CAy9ae ABHAYTCH MOTOMHO, ChEIXAd € MAIHCTPAILHBIX JIOPOI Ma
3aboiinbie.

Mogbesasl ¢ NETACBLM Pa3BOPOTOM HCTIOAB3YIOT NPH BCTPEHHOM JBHAC-
HHM aBTOCAMOCBA/IOB HA TOPH3OHTE. DTH MOALCIALI HE TPeOyloT CAOKHBIX
matiespos. OBLiHo Bpemsa oDMEHA ABTOCAMOCBANIOB HE MPEBLINACT MPOIOI-
AHTCIBHOCTH PZ!G{!'{CIO HHKIa DJKCKABATOPA, YeM  JIOCTHIractcs BLICOKOC
HCTIONB30BAHME JKCKABATOPOB BO BPEMEHH. ABTOCAMOCBALI YCTAHABIAMBAIOT
1ak, y100b obecneunts MHHMMAARHBIH YI0A NOBOPOTA IKCKABATOPA, 9TO
NO3BOJAAET NOBLICHTE €r0 NMPOH3BOJIHTENLHOCT B,

Moavesan ¢ TynukoBLIM PA3BOPOTOM MCNONBL3YIOT B CTCCHCHHBIX YCI0-
BHAX, KOIa HCBOIMOANO OCYWeCTBHTHL nerncsoit passopor. B ochos-
HOM  3TH CXEMBl TOABEIMA NPHMCHAIOT B TYNHKOBBIX 3aXOAKAX  NpH
fiposeichud Tpaniieh. TNpu mmpune pabouelt maowaaxw (OCHOBHAA Tpan-
WCA) MCHBIIC pajMyca NOBOPOTA ABTOCAMOCBA/A YCTPAHBAIOT CHICHMAIb-
m.lg WA s obecnesenna  Gosnee  cBoBoaNOrO MAHCBPa NpH  paspo-
pote. Tomwesn ¢ tynuxossim PAIBOPOTOM  BLISLIBACT CHHACHHE NPOHI-

BOIMTCALHOCTY aBTOCAMOCBANOB Ha 10— |5%
CXeMaMH, 5% no cpaBHenmio ¢ JApYrHMH

Bpema neuxenna, vuy, ABTOCAMOCEA
luop HATIPABICHHAX

601, 60l

JI0B B IPY3OBOM (., H TOPOKHAKOBOM

l'rp l-m
T ffv' "fﬂup WiMHa o

Tk :
NOpoXHAKOBOM Hanpapse ATOUHOTO  myTH cooTBETCIBENHO B [pYy3OBOM H

CTBENHO B 1py1omom g e XM Urps Unoy —~CKOPOCTH [BHACHHA COOTBET*
DHIHERT, yuuTo e lfm filiﬂpmfunomu uanpansenum, kv/4; K, = 1,1 —kox-
P PASTON M 3amemienue ABTOMAIUMY (IPH  JBHACHHH.

IKCAYAMAYUOHNBIE  HOKAIAmE U pabomw  asmompancnopma. OCHOBHEMH
PAKTOPAMM, ONPE/CAIOULMA ceOECTOMMOCTL  TIEPEROIOK ARTOTPANCTIOPTOM,
ARANIOTCA TIPOHIBOAHTENLHOCTL ABTOCAMOCHANIOB H TpebyeMoe ux wHCO IR,
ocBOCHHS NIEPEBOIOK. ITH BEAHTHHL OUPEACAAIOTCA PAAOM IKCIAYATAUHON-

pix  moxasatench.
B K oW IHERT TOTOBNOCTH XapaKTEpHIYET BESOTKAMOCTS W PEMON-

mupﬂromlocrh ABTOCAMOCHANIA

K, - ,F'_".'ﬁc
e T, —napaborka na orkas, % T,-—cpejec BPEMs BOCCTAHOBJICHHA, .

KoapGuuuenT TEXAKYCCKOTO HCHONLIOBANMA XAPAKTCPHIYET
PEMOHTOTIPHT O/IHOCTh ABTOCAMOCHAIA W YPOBEHE TEXHHYCCKOTO obcnyxupanns

W peEMOHTA!
B | SO
Tyt Tyout y

s T — BpEMA
rae T, — cymmapuan HapaboTka Beex anTocaMOCBanon Napka, 1, 1 ..
npo(:rl:::cn W3-34 (UIAHOBOTO M BHCIUIAHOBOIO PEMOHTOB BCEX ABTOCAMOCBAJIOBR
papka, 4; Togey — BPEMA NPOCTOCH 1334 ILIAHOBOTO M BHEIIAHOBOTO PEMONTOB
BCEX  ABTOCAMOCBAJIOB TNapka, 4.

Kosppuuuent Texuuueckolh rorosnocTs aBToOnapKa

K, ,=NyJN,

Kl.l'

e N, —'HCIAO TEXHHYECKH WMCTPABHBLIX ABTOCAMOCBATION: N.-,—w. ‘

qHCIO ABTOCAMOCBAJIOB HA Kaphepe. o _
KosGpuument MCHONRIOBANMA aBTONAPKA

K a=ngln,, o
LE M, — 4MCAO MATIHHO-HACOB HAXOKJCHHA ABTOCAMOCBAIOB B ABTOX0IAHCT!
M, IO MALIMNO-ACOB PAGOTH 4BTOCAMOCKAIOD 3 TOT Xe |
T

Kospduument ucnonnsopanus npobera
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Kosdpuunent ucuonpionanns ';Q’
menme akTHYECKH NEPEBOIHMOTO IPy3a gy K
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Cpeanuii xorppHauenT rpysono




e T.. — NPOAOMKHTEIBHOCTE CMEHEL w; T,— NPOAODKHTEILHOCTL peiica
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(6e3 yueTra BpEMCHH oxpaanng), 1

[MpoaoKHTEIBHOCTD peiica

Tp:[{rp_e_;nnp.l rl np+!n.|\:!|n {B rl Ilpj-"- "tl (14
rae v - mpuBe/IeHHAs TeXHHYeCKas CKOPOCTb, KM/4: {, ,— BPEMs NOrpy3oy-
¢ T.mp o
HO-PA3rPY30UHBIX ONCPAIHH, 9.

KCIIVATAIHOHHAS MPOH3BOANTENBHOCTD
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JIMTenLHOCTD TeXHOJOr HHECKHX MPOCTOCB Tﬂi‘ CKJAaAbIBACTCH H3 DPOCTORB
JKCKaBaTOpa H ABTOCAMOCBAEL. n

Yycao asmocamocsaios ollpe.‘h‘f!llmr H3 _\'C.‘lOBliﬂ Oﬁl.‘i:ﬂt?‘{t?}llls TpeﬁyeMoro

rpy3o000poTa Kapbepa npH HenpepbiBHOI paboTe IKCKABATOPOB H PHTMHYHOI
Mojade CPEJACTB ABTOTPAHCIOPTAa B 3a00M.

PaGounii mapk aBTOCAaMOCBAal0B, HeOOXOMMMBIH /119 NepeBo3ku
JAINAHHOIO obbeMa ;opﬂoii MdcChl MO Kapbepy.

\l‘:A"lQ\M !”)‘
rae Ak —koadduuneHT HEpaBHOMEPHOCTH padotsl; W -—cyTouHBIH TIpy30-
obopoT Kapbepa, T; n—4HCAO PabOYHX CMEH.

MupeHTapHblil NMapk aBTOCAMOCBAJOB

N =Nl K s
rae K, ,—xoadduunesT TeXHHYECKOH FOTOBHOCTH aBTONApKA.

[ponycknas cnocobHOCTH MOJOCH ABTOAOPOrH (aBTOCaAMO-
CBAJIOB B 4aC) NPH ABIKCHHH B OQHOM HANPAaBICHHH

N=60/(K 1, )=1000v/K L),

rae f,— HMHTEPBAN BPEMEHH MEXKIY ABTOCAMOCBAJAMH. MHH; U — pacyeTHas
CKopocTh asikenns, kM/4; K| — K03bHIHEHT HEPABHOMEPHOCTH JIBHKCHHS;
L — MHTEPBAN MEX1Y ABIKYLUIMMHCS APYT 3a JAPYIOM ABTOCAMOCBANAMH, M.
Benuunna Gesonacuoro muTepBana, M,
o r:ll+'_,'l
i — : T 7 — Y '+ -
36 2MW+w,+i) °
L,iclI::(l..\ —.1.‘:.3 ¢ TPOAOTKHTETLHOCTh peakunn BoguTens; Y=0,2+0,25—
'1:1;: :t}:{l}lll!;ilull CuenieHus ans waubonee HeOIaronpHATHLIX YCHOBHI (MOKpOe
AOPOXKHOC  NOKPBITHE), Y — Koa(ipuienT
_ ' HHEpLHN ALl :
[, — nnuna ABTOCAMOCBANA, M e SPATOTIRS S
Mponycknas cnocofroc
S 4% COOCOOHOCTL MOAOCH ABTOAOPOrH NpH JBHKE-
ABTOCAMOCBA/IOB B OJHOM HANPABJICHIH
N= 3600 1'“‘ “"A]
riae v Cpeanss e K
cp ] TEXHHYECKas CK . I :
Mexy Kasl - CKOpOCTL  aBmkenHs, M/c; L,— HHTepBa

ABIKYLIMMHCH CO CKODOC s oy
NMpiues POCTBIO v ABTOCAMOCBAMIAMHE, M.

HHHA

L.=l+1,

rae ! 0cC l‘x“l\'[’!l""“’.[“ nyTh @ CaN — IHHA
o f dBT ABTOCAMO
0ca 10{.Bd_Ila, M, I. Al

Tabmmua 7.1
Cpenee 3HAUCHWE CONPOTHB.ICHHIO JBIKCHHIO ABTOCAMOCBAAA beaA3-540

Yaessnoe CONPOTHBACHHC ABNRCHING
asrocamocsana. H/xH
Xapakrepucrika KaphepHOR  ARTOAOPOTH
py=esofo NOpoKHEro

HeykataHHas CrIaHHPOBAHHAR pabouas mniowanka 45— 105 75— 109
MOPOJHOIO YCTYHa 4
ViataHsbil 3ae3q B 3a00¢ pIXAbIX NOpoA (NECoK. 58—62 61=75
ramHa)
ViaTaneslil 3ae3n B pyanom 3aboe 38 —48 40— 54
[[[cOeHOuHAS TJABHAR OTKATOYHAS JOpPOrA B XOpO- 25—35 35—52
[eM COCTOSHHH
AcihaIbTHPOBAHHAS JOPOrd HA TIOBEPXHOCTH 10—16 17—25

OCTAHOBOYHKIH NOYyTh
I, =v,t,+54 K, 03/(1000 § @, +i),

rae v, —HadajbHas CKOPOCTh TOPMOXEHHS, M/C 1, =ty + 15+ 0,51, — pacuer-
HOe BpeMs MOATOTOBKH TOpMO3a K JCHCTBHIO. C 1,=08 c—cpennss
(pacueTHas) MPOAOIKHTENLHOCTD PCAKUHH BOAUTEIR, I, — BPEMS cpabarbiBa-
HAS TOPMO3HOTO MPHBOAA (418 THAPABIHYECKOrO MPHBOAA asToMoOmIE —
2 ¢. s nHeBMaTH4eckoro npusoga—0,6 €); ¢, x0,5 ¢c—BpeMA yBSIHYCHHA
topmosuoit cinabl; K, —Kkoa(duument SPPEKTHBHOCTH TOPMOKCHHA: ATA
rpy3oBbix aBromobmieii (upn y>04 K,=13—14) ' — KOIPHIHEHT Cren-
nenus (Y=0,6 Ha Cyxoil rOPH3OHTANBLHON JOPOre C TBEPABIM NOKPBITHEM);
®,— yAeIbHOE OCHOBHOE CONPOTHBJICHHE ABTOCAMOCBANA HA NPAMOM TOpH-
sonTanbHOM myTH, H/kH; i— ylenbHOe CONPOTHBICHHE ABIRCHHIO OT YKIOHA
nytd, H/kH, KOTOpOe WHCICHHO PABHO YKIOHY IYTH (%) (raém. 7.1).

KoadpdpuunueHT cueniacHH s —OTHOMCHHE MAKCHMAILHOH KacaTesb-
HOil CHJIbI TSTH aBTOMOGHIS K ero cuenHomy Becy. KoaHuueHT CUCTUICHHS
onpeAeanoT OoubITHbIM myTem. Cpeanne 3HAMCHHS k03 dHIHEHTA CUSTUICHHS
IS PA3IHYHBIX THIOB M COCTOSHWI JAOPOXHBIX NOKPLITHH NPHBEIACHBI
B Tabn. 7.2.

Tabmma 7.2
Cpenune 3navenns wodpduumenta CueICHES
Cocroamite JOPOXHOIO NOKPMTHY
ABTOAOPOTH
cyxoe MOKpOE warprucHioe
Bpemennbie:
3a60ifHBIC YKATAHHBIC 8 04— )
e OTBAILHBIE YKATAHHBIC 04-—05 0,2—03 -
ar ; n
OWHBIE C TIOBCPXHOCTHOM 0,75 0,5 04
obpaboTkoit _ ]
Gy IbDKHBIE 0,7 LN 0,35
CHATHIC . 065 04 03
achanbToBse . 0.7 04 025
ILTHPOBAHHBIE W OETOHHLIC 0.7 : 0,45 \ 03




1.3 KUIIBI"'.HRI‘I!M” TPANCTIONT

JNHCHMOCTH O s
rFer:lﬂ‘;'ym': VICMENTAPINIE [PYIONOTOKH (OT DKCKABATOPOR) B MATUCT iy,

e, YWE0 MATHCTPATLIIX [PYIONOTOKOR W3 "”P""':p" oy Oyt pawno,
Bonuiue Wi Meiibiie THei pabotux 1opu l{mli.lll, . PHCOCJHUENHT iemey.
FAPHIAX [PYIONOTOKOD I MATHCTPIILIE HCNONLAYIOT KOMBCREPI pis/inior o
HAHANEIHA W AONOAIMTEARIIE YETPORCTI THIL MEAYCTYIHMX TIEPET Py AiTe-
ach, Texnoaorwieckas WA U XoHsehepnoM Tpanciopre » obiem cayyae
VOKET COCTORTS W SOORIK KONBCAEPOR, IPHIMMAIONINAX IPYS OF IKCKipi-
TOpon;  NEPEAATONNME  (TOPHOBIX) KOUBEHEPOR,  COCAMIAOIAX  Subokmi
konpehep ¢ OTHAILIM HAH NOIEMILIM, TR KonseRepon, MO oMy
ropiyIo Maccy it oTRIOOBPRIOBATEN N, MATHCTPANLHIIX HAKAOHIX (10w
W) WK TOPHIONTAILIMA  KOHBERepos, CODHPUIOUMX  FpyIonotoky ¢
HECKOALKHK  YCTYTON, MEAYCTYnmmx neperpyxareneh (pue, 7.2),

[lapaserpyl COBPEMENNIX  KAPLEPIIL  JEHTOMHIMA  KONBEREPOD  Xipik-
repwsysores Bomuims pasoobpaser. Konseliepiue yeranonks pasimua-
IOTCH 110 WHPANE  IPUMEHAEMBIX JIENT W CKOPOCTH WX JIBHACHUA, /LIHNe
CTABOR, YCTAMOBACHHOR  MOUMOCTH  TIPUBOAOE H ey npusoanx  Gue
pabanon

B xonctpyktusior  oTHOIENHK  KONBEHEDI  DASIMYAIOTCA  THIOM ¢
KOWGMEYPUIER  POIHKOOIOP, BAAOM H PAIMEPAMH TIPHMEBACMBIX posuKon,
MAPUMET UMM (IDHBOJINIAX W WATAKIMX CTAMIMA, HOTPYIOHME W Pasrpyson-
HWX YCTPORCTR, # Takke CexiMi crapom,

B wanecrne sabohmax u cramsonapmmy KONBEREPOB Wi Kaphepiax 1ipu-
MEHAIT KOWBEHEDI, W3l OTORISEMIIE COPHAND ApPTeMOBCKUM MAIIHOCT POK-
reanam sanopom  «llobema rpyman,

JUrd sarncTpansm 1pace BUYTPH KAPLEPOB 1 Ha TOBCPANOCTH, & THEXE
AR HOJIEME TOPHOR MAcch s Kaphepos HCHORBYIOT NIPaKTHYCCKH BCE THITN
KOBCAEDOR,  BUTIYCKACMIAL 1% TOPHOR  MPOMIILIEHHOCTH, Ipu srom wx
gnmupyl;rl Kak CTatlonapuide yeranomm, PACCHMTAMMIIE Wi JUTATEbIIAA
“pok pabotis. Tlpw tpysonoroxar po 8§00 1/« HCTIOM YT KomseRepid
ADTEMOBCKOTO MAMNOCT pORTEaLIOr O - uf I py o
novokax or 1000 g0 | 500 Tenoks €X0P0M TPIaRN: N
sonseheps ﬂ"mm:"-: ‘- MM Ha TOPHAONTANLIIAK Tpaccax  npuMenaicy
Lonneh ! MATIMHOCTDOMTEALMOL G SaBoa WM, JIEHUNCKOro KoMe
comona Yxpamnd. JUis toema FOPHOR Macc us ka

PLEPOR IPH T PY3ONGT 0

Kax jao 1000 1/v wenons
[ BEnoMayIoT kowscheps Ane poBsckor HOCTPOR
TEmmoto sasoms um. K. P }k:prmmm};’na, i e

CHOpTa Wa Kaphepe:
& wliediniah wommpeg, -
P erniel kivimedeg, 4 o

%05 armeained :

Pue 1.2, Cuemn xonmehepnoro 1pan-

wHC HYHKTOR TOTPYIKH FOpHol Maceu ia Konnehep

OUHOIIAC HAPAME I ONRERCPOR  APTEMORCHOTO MRIINNOCTPOWECAMNON D AR08
wllofen  Tpynn

Tan KoMneREp . . o o KJH S00M KIS S001IM  KJIIE %00 |
(IpORIBOAMTENMOUT, T/ . . . . . ., 500 ) !
Ipsintis AenTid, MM . . . . o e 1) 1200 :
Cropoctl, JINWACHHA et M/e . . . 2,26 2.5

N
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L
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8. OTBAJIOOBPA3OBAHHUE M PEKYJLTHBALIMS

8.1. OBINIME CBEJEHHSA

Orpanoobpasopane — TEXHOJAO! HUCCKHIL porece l"il"‘Mlt‘lltcunn fyc-
rBIX NOPOJ M HEKOHIMIHOHHOTO MOJEIHOIO ucmu.l_c\u.ﬂ“._ )'-lil.-ltlt‘!\{l.l.\ npn
paspaBoTKe MECTOPOXICHHS, Pacxobt II—&l OTBAIOODPAIOBAHNE COCTABMIOT
12— 15% PpacxoioB Ha BCKPHIHBIC PabOTHI.

Ocuopuble TpeOOBaHNs K MECTY PACTIONIOKEHHA OTBAIOD: MHHHMANLHOE
PACCTOSHHE NMEPEMELLICHHA MOPOL, OTCY FCTBHC MOJCIHBIX HCKOMACMBIX, HAIHYHe
VCTOIMHBOrO OCHOBAHNS, MAJAs UCHHOCTH WM HENPHIOAHOCTD 3EMETh U1 Hx
penonb3osanus, ITHM  TpeboBaHHAM B MAKCHMAUIBHONH  CTENCHH  OTReYaer
PACHOJOKECHAE OTBAIOB B BLIPADOTAHHOM MPOCTPAHCTBE KAPLCPOR (BHYTPER-
pie orpangsl). Ecam BRyTpeHHee OTBANO0OOPA3OBAHHE HCBOIMOXHO, TO mnpu
ppIGOpe MECTa MOA BHCIIHHE OTBiUIbI MCXOAST H3 TOTO, arobet obecnievury,
MIHHMYM CYMMAPHBIX 34TpPaT HA TPAHCHOPTHPOBAHHE, HA KOMICHCAIHIO
yuiepba OT HILATHA 3¢MEIb MO0 OTBUIBI M HA PEKYIALTHBALMIO HIBATHIX
FEMCb.

Muomans, 3aHEMaeMas OTBAJIOM [PH  PABHHHHOM penbede MecTHo-
CTH,

S,=VK(H,+n H,).

rae V—obbveM nopoibl, pasMmeliaeMod B OTBAJIE, N K,, OCTATOYHLIN
kodpuienT paspeixaenas nopojast B orsane (tabn. 8.1); H, u H, — suicora
nepBoro u Broporo spycos orsana, M; n=04-+=08 I(n'l(ll{llHIlHl:lI—I' Janosnme-
HHA [UIOMIAZAH BTOPBIM SPYCOM.

Bricota orpansHOrO YCTYDa (Apyca) OrpaHH4MHBACTCH YCJOBHAMH YCTOM-
YHBOCTH NOpod #H ocHOBaHuA orpana. OO0mas BuICOTA OTBANA JABHCHT
OT BBICOTBI H YHC/I4 OTBAABHLIX YeTynoB (rabum. 8.2). Ilpm pocre BICOTH
OTBAJIA COKPALLACTCH TUTOMIAAL 3CMEILHOIO OTBOJAA, HO BO3PACTACT BLICOTA

NOALEMA  TIOPOJLI  (MPH  PABHHHHON MECTHOCTH), VCIOKHAIOTCH YCIIOBHA
PEEYIBTHBALIHHA, -

Tabamna 8.1

Koodummenrat paspuixaenns w ocanen nopojt B OTRAJNAX

Kosddwument  paspraxaens

Hopom
Ocanks ornane, %
(TERRTNIT oCTaToMImi

_ ]
{[:-Iu::‘;n:u rpanmii = L1—=1,15 1,01 —1,02 9—13,5
VR ECR
(::Q,II:{TI: THHA 1.3—135 :82 :g; %1_53

Thith 1,35— 14 1,08 — 115 2521
150

Tabmmn 8.2
AMaKCHMAARHAS BRCOTA OTRAILIBIX YCIVIOR B JARHCHMOCTH OF THIOR H0POs
WOCPEACTH MEXANH AN

CPeacTnn  MEXaIVImg  (Tni (NI Mopan Buicors ormaisii e

pabot YOTYIA, M

OrpuibHBIe  TUIYEH CrRusisie o necuanne 202§
Cynecuanme 1215

I ammme e 710

OANOKOBIIOBBIC IKCKABITOPEL Hecuanmie 2530
(MEXJOMATH) I mmnerie 1520
Crasmmie 30 45

by/L03¢phl Murkme 1015
Camemanmnie 15—20

Cranbnnie 20— 30

8.2. CIIOCOBBI OTBAJIOOBPAZOBAHMNSA

Buibop cnocoba oTrano0bpa’oBanns 3apHCHT, TIABHLIM 06patoM, OT BiA
npumensemoro Tpancnopra. [Ipy apToMOOHALHOM TPAHCIIOPTE JUIA YRIIKH
nopoJl B OTBAJ “alue HCCTO MCTIOABIYIOT GYJII:H.O'ICDI:I H peke IKCKUABATOPBI=-
APArTAHEL TP KEACIHOAOPOKHOM TPUHCHOPTE — IKCKABITOPLI, OTBAILHLIE
Wy, GyAbAO3ephl, MOrPY3HHKH; PH KOHBEHEPHOM — KOHCOJILULIE OTBIO-
obpaszosatenu,

bybaosepioe 0TBiIo00paloBanue NPH JIOCTARKE MOPOA ABTOTPANCTIOp-
TOM TOAYMIII0 HAROOBIIEE PACHIPOCTPAHCHHE HA KAPEPAX CTPORMATEPHAIOB.
[Mpu neprdepuiiiom 0TBANCOOPAZOBAHHN  ABTOCAMOCHAIL NOJRIOT JAAHKM
XOMOM K OTBAJILHOIN GpoBKe M Pasrpyxaior no nepumerpy orpana. OGnem
ocTalomeiics Ha MIOMAAKE MOPOABLI, KOTOPbI HEOOXOAMMO CTAJIKHBATL 1O/
OTKOC GY/IBA0IEPOM, IABUCHT OT PACCTOSHUA Mexay Bepxueii Gpopkoil W
Manmuoii, [lpn  paccrosmmu 0 2 M BCS  NOPOJA M3 ABTOCAMOCBAJION
IPY30MOABeMHOCTEIO 12 T 1 Gosee pasrpykacres noji 0TKoc, [Tpn paccrosnun
coptme 3,3; 3.6; S0 M U8 ABTOCAMOCBAJIOB PY30NOALEMHOCTLIO COOTBET-
crienno 12; 27 u 40 T BCS NOPOAA OCTACTCS HA IIOUAKE. MunuMaIbHoe
PACCTOSIHE NMOABEIAA BOIMOKHO NPH YCTOHMHBRIX NOPOMaX W HeGOILION
BBICOTE OTBAILHOIO spyca.

Besomacnas paGora ma orsae obecnednsactes yerpocTnom y pepxueit
6poskn nopoanoro masa weicotoli ne memee 0,7 M mmpuuoi 15w u
obecneuenneM YKJIOHA MOBEPXHOCTH B 30HE PA3IPYsKH BHYTPh OTBAJA HE
menee 37, TMopogusiii Baj NPensTCTBYET 3ae3y MAIMH JUIA PASTPYIKH Ha
NpH3My Bo3MoxkHOro oGpymienus nopoa b, (puc. 8.1).

Mo dponty pasrpysks oTBan OBLIMHO JEANT Ha jBa-TpH ydacrka. Ha
OHOM YYACTKE BEIYT DPA3rpy3Ky, HA BTOPOM — [IAHWPOBKY, TPETHi y'wac-
TOK — pesepsnbiil, [lmna gponra ydacrka

ly.y=BNt,/T,,
: 151




rae B umpREA DOJ0CH, 3aHHMaeoi !
ABTOCAMOCBATOM PR MAHCBPHPOBaHIY
i pasrpyske (20— 30 M) N —quego
ARTOCAMOCBANIOR, JOCTARISHOUINY nopo-
ay Ha nannsit oreat; T — mpogomky.
TEABHOCTS peiica, MRH; 7, — npoaomky.
TCABHOCTD PASIPYIKH R

s Maumie Ha orsane (1-—2 sam)

i ‘r“ ]| Mo Mepe noABHranus Gponra orsy.
. A e =l 2a wepes 2030 M HapaumBalor

) [ —{< MEPCHOCHT OTBATHHME JOPOrw.

HE. N O6sem Gyannosepunix  pabor
a1l L E—{[Tt gi=kW, = o

U L= L : ; J

g = tae K, xoodpuument sasasennocry _ __ -

1 :_-I| (1018 NOPOAM. OCTAIOWEHCH Ha mio- J'F - T‘ - 4.

:jx UK B nOANOXAWel  naaHmposke S \ k
< — 17 : | :
) = Gymuaosepom); W, BEM NOpOH,
— 1| ewsowmoil Ha orsan, M. : - < Jranm
—] [Tpu weycroiiunsom ocHoBanuM o7- . e/l = i & ,

L BAT0B, 4 Taxke npu Goabmoit Bmcore ;n“ucxmm ~d : R Bk -
Puc 81 Crema Gy naaoseproro otsato-  OTBAIBHMX VCTYHOB B FOPHCTOR Mecr- m’ npu ' £ : ‘ '
ofparosaing npu anTomobGILTBHOM HOCTH  MPHMECHSIOT ow m REICIHOAOPORHOM - - |
Tpanchopre . OTACAbHMME YHacTRami. Ha xaxaom Tpancnopre — e =2

FRATOOL, PRI <= TS SAnEyv0) YHACTRS OTCHNAIOT NOPOAY B TeycHme 7 .

23 VT, nocae Yere Acaalor nepepuis Ha 4-—5S oyt anw ocaaxm nopoa.

B meycrolwmkix noposax, 2 rtaxke a8 cosnanms NEPBOHAYAILROMN
OTRLILHON  HACNIH  WHOIZS  DPHMCHSIOT MACWAAHON  Cocob OTCHINKH,
UPH - KOTOPOM  pasrpyiky seayT no seeil mtomaam OTBAMA, nocae wero
Oy ahaotepoM ovcunamnmill c1o0i (IAHEPYIOT W HA CTO IIOBEPXHOCTH BHOBb

PAPYRAOT  antocamocsate.  Taxiw obpasom  nponcxoanT Hapaumpanue
BRCOTW OThAG

I"Ipn:cwnm,uwxmu TPasCiopTe Banbosinee noayw-
10 -':nu FOPHOE OTRLI0GPAIOBANME MeXTONA TAN (prc. 8.2) w apar saiimaso.

SUMAKAPM noRAroNMO pavrpymaior » npresunil Gynxep, .wa .4
AOPOSA WCKABATOpOM — ROCPER 10 X Gmmll ' B B
HACMITH, [0 KoTopoll o ABRTUCTCH, B Cropony mom Hasaa, m
nrulupm um_u_\, WHPREOT ) e . :

L= R (L) +R,, .




lexous W3 ITOrO YCHOBHS PACCHHTBIBAIOT JUIMHY Oynkepa, KOTopag g
ILm‘ulm\ 'lu'!)ﬁ'll'l‘ﬁl,ll'b He MEHEC JUIHHBL OIHOTO AymmKapa,
i SJTYHEHN AU i - - e = -
““\I-];“l:;}\m'lﬂ CrocoBGHOCTH OTBATLHOIO TYIHKA [0 TPAHCHOPTHRM Yeio-
A

BHAM

W= fToVul(2Lo+n T +7)

JOKHA COOTBETCTBOBAT -mun_ﬂ_\-‘;u.'uuumnoii ll}101l'm(‘l;lliTC.-'Il-ijL“l'll OTBan-
HOTO kekapatopa O, . 3aech /- Ko "i'llmllli}‘l“- .\"lllf'lﬂflafo‘:gnn HEPaBHOMep.
nocts paborst Tpancnopra (/=08 —I).Q_?}: Iw_ npn:51‘_-1x\u“l_c_rn,noc'r}, CMCH, : 0 2
MitH; b, —00BheM Nopo/ibl, NEPEBOIUMON 32 OJHH peic, m*: [ paccrosuye ) |
OT MECTa pasrpy3kn 1o 0OMEHHOTIO INYHETd, M, CKOPOCTH JBIKCHNY
COCTaBa, M/MHH, M-—MHCI0 BATOHOB B COCTABE, Ty Bpems PA3rpY3Kku onmoro
parona (obpruo 2— 2.5 MuH); T BPEMS HA CBA3D, MHH.

W3 pasencrpa W =@,  MOXHO BHIOpaTL OTBATLHBII IRCKaBATOP WM npy
HIBCCTHOM '“\'L‘K&ill:ll'l‘pt‘ i‘llpCilL‘fll!ll- MAKCHMIJIBHOC p(lCL"lt‘m]l]{c 10 OGMCH-
HOTO TNYHKT.

[Tayxkuoe orsasoobpazopanme ACTEIHONOPOKHBIM  TPAHCHOPTOM npume-
HTOT 06RO Mpi HEOOXOAMMOCTH  VRIAJIKH PA3HOPOAHBIX  MOpPOA na T

NA

HCCROJILKHX OTBATIBHBIN  YHACTKAX € MajabiM obbemom pabor ma Kax10M,
IMopony w3 symnkapos pasrpyxaior HEMOCPCACTBCHHO 1O OTKOC (mo | — 3
Aymnkapa). Tlocae sanmonHenus oTBaTLHOTO TymMKa nmo  peeif JUTHHE  11po- ‘T
HIBOAAT €ro  npoduampopanne (BCHAIUKY) OTRANLHBIM  mAYTOM. OTBajiL-
HBI YT — 910 arperar, CMOHTHPOBAHNBIN  Ha KEJICIHOMOPOKHON nnar-

(hopme, HCHOAHUTENLHBIM OPraHOM KOTOPOTO sIBNsETCR CHCTEMA  TIOABHK- g“c'_ 8'3'H0,.Em:¥i
HBIX - JIeMeXOB 1 umros. Tlayr nepeasuraercs JIOKOMOTHBOM ¢ pabGoveii Bﬁ;ﬁ%;;ﬂonal,un ?
ckopocTeio 6-—10 kM/v. On  crankupaer JEMCXaMH  3aBHCIUVIO HA  OT- npH KEJCIHOAOPOK-
Koce mopoay, cosmasas Ha  oTRaALHOI OpoBke mowaaky, ma KOTOpYIO HOM TpaHcnopre
CHOBA pasrpykaor nopojy. Pasrpysky nopoaws UTAHHPOBKY POH3BOJAST
48 pas, nocae wero srogn OTBUILHBIN TyTeil CO3AAK0T MIOIIAKY HIHPHHOM
no 3—4 M, na ROTOPYIO nmepeasHraior nyru, u pee ONCPAHK MOBTOPAIOT
BHOBE.
[Tayxknoe OTRAI00Dpazopanme MIPAKTEPHIYeTCH HeGOMBIIMMHI  KANHTAT)- Tabmma 8.3

AToaT: o - = anns
HBIMH 3ATPATAMI H HHIKOI JHeproeMKocThIO pabot, 1o ces3ano ¢ GOABIIHMA TeXHHKO-IKOHOMIMECKHE TOKAIATEN OCHOBHBIX €noco6oB 0TBA1000pa3on

HTpaTamuy TJ{\.'I:I Hd HacThie nepeasmkkn nyrei u nojiepkaune ux B

paboTocnocobHoM Gesonacion COCTOSHMM, ool = Ipimsin. 2| Hcsosst SOt
by '“v-l“"l‘l"_"t’t' 0TBan000pasonanue PH 3KENE3HOLOPOKHOM Tpancnopre Chocob Mopos Bugare 3 CYBIMIER i““ﬁ}m "m:;“* i

I\Ik!_l_\‘i.lcl BCe Donbiee npumenere MPCHMYIICCTBEHHO JUIS YRIAAKH MATKHX I oot ORanNE Sal bl I g iRy (Mo

CIKOpa3ApoHaeHn)

0T Ha  naomaky -i\"C_kn:n.ln,{\ .m.‘pn'll' Mopoxy us seero cocrasa pasrpyxa-
OB -ml‘-l'“"; ! : XHEr0 Moayeryna (pue. 8.3), Oyabao3epom ¢ KOCHIM ” :
P ..u_l. W OMMH WM Heckonbko MPOXOAOB HA BEJIHYHHY, K e1eIn0I0poKNBIl  TPARCHO 2 g

momyio Gyanno CPY ¢ npambiv OTBAZIOM nepemewiats ee gajee noj 3040 | 22—40 | 600—1600| 4—15 g

OTKOC SMCOT; VY e L e HBIC Vo 4—-20

“":Il‘::"'lnl IILI": "-l BEPXHEro noayerynga COCTaBaseT obbHo 1,52 M, HavanbHas mmrriﬂ"fﬁ l(’::lﬂ:" L 22-_‘;?.0 lgts’!g——éggg 4—10( 710

e ;ltfllll}.!,lhli HIDKHETO  noayetyna 8§ — 10 M, IIHPHHA OTBAJILHOIN nparnaiivamu | To ke 20—% 28:60 15003000 S—7 | 5—6
i .1.¢‘ WM, BRICOTA sipyen OTBama no 30— 50 m. Byabaosepuniit | Cranbhbie ?3:20 1,5—25 30—s0 [1,5—2 3—86

o “I:«'ikt.‘lll.hl.lillllu ulIlal;mnﬁp:rmn;il!ltc C NpHMEHeHneM OJIHOKOBLLUOBBIX MO- Ty scinr To xe ’

it 1I|1|. I\:::ll.:'liplhlt‘ 'illa‘[iil'cﬂhllu Jerye ua{'mpmo? 1opoay y npHeMHOIO Asromolrasnbii  TpascnopT e

© o 00Mams  Gonbwel  mog o b —1600| 4—8 12,53

WHPHRY  OTRANLRO o ———— OinbroCTBIO, NO3BOJARIOT  YBEJIHYMBAT Bymadeteindie"| CaiEs 2540 20:40 %—400 3.7 | 2—3

Hexotopiie nokgs o0 —100m. To xe o |Puae i~ 100l 75— Tloleooo—t1000l 1015 | 34
o OKid%aTe ar g k . i i
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43, JAUMTA OKPYKAIONER CPEABI M PEKYIILTUBALMS
HAPYIEHHBIX TLTOWALER

OTKpBITEIC TOPHBIC I‘&.I‘ﬁnlllxl OKa3kIBaKOT MHOrooOpasnoe BO3JIeiicTye Ha
okpyxaiottylo cpeay (raba. 8.4). e 2o ;

Ocnopible TpeOOBAHNA OXpalbl OKPYKAIOMICH CPEABI PErIAMEHTHPOBay,
«Ocropavu sakonopatenscrea Cowoza CCP # cOl03HBIX pecny6 gy (3emeny,-
HOTO, BOAHOTO, O HEAPAX) W COOTBETCTBYIOUUMMH KOICKCAMH  COKO3Hyx
peciiy0umK. Pasmuinbic acekThl SAIUHTLI OKPYKAIOMWCH CPeabi OT elicrayg
ropHbIX PAGOT PeraMeHTHPOBAMbI TAKKE Ennabive npasuiamu Gesonachoery
npu pa3paboTKe MECTOPOKACHHI TOJIEIHBIX HCKOMACMBIX OTKPBITHIM Cnoco-
GOM, OTPACTeBBIMHI YKASAHHAMH [0 PEKYJIbTHBALMH HAPYILACMBIX 3eMens,
HOPMAMH  TEXHONOTHYECKOTO  POCKTHPOBAHHS M ADYIHMH  HOPMaTHBHbiMy
AKTAMH.

O6beMBbl BLIOPOCOB TA30B M MLLTH B aTMOChepy HE HOIKHBLI MPeBLIIATE
SHAYCHHIL. [PH KOTOPBIX KOHUCHTPALMS BPEIHBIX npumeceil BOaH3n KHIThIX
MACCHBOB MPEBBIIAET CAHHTAPHBIC HOPMBI. 3arpPA3HEHHE BOAOEMOB O paHuyy-
BACTCS  CAHMTAPHBIMH  HODMAMM  MPEACALHON  KOHIUCHTPAIHK BPEHLIX ¢
JATPATHAIOIINRY  KOMIIOHEHTOB.

B coorsercrun ¢ geiicTayronmm JAKOHOAATCILCTBOM  NPEANpHSTHS
ODABAHB]  BBIMJTAMHBATE CHI!!IGIL[)CMCHII)"IO KOMIEHCALHIO 34 H':ILIMHCM}'[O
JEMIIO B pasMepe, ONpeAeIseMOM 3aTPATAMA HA OCBOCHHE HOBBIX 3EMEIIb, HIH
nepeIaBaTh JEMICNONLIOBATENAM  PABHONEHHBIC YYACTKH PEKYJILTHBHPOBAN-
HBIX 3eMenn. B X0/e paboT, HO HE MO3AHEE TOAOBOIO CPOKa moclie ux
SUBCPLICHHS  HEOOXOAMMO MPHBECTH  3eMebHBIC YHACTKH B COCTOsHHE,
MPHIOAHOE K HX HCNOALIOBAHHIO 118 HYK/1 - CEILCKOTO, JIeCHOro, phibHOrO

Xo3sicTsa, COAAHUA 30H OT/BIXA H . 3aTpater Ha PEKYIILTHBAIIHIO 3eMENh
OTHOCAT Ha cebectonmocTs MPOAYKIIHH.

Tabamua 8.4

Ocnosunie Boyeiicrang OTKPBITRIX  FOpHBIX

pabor ma OKpYRAIOMYI0 cpejy
—

||;‘-I|I\|I_|"h'!ll\'1|ll|-|r \ I
ohLex g )L.l{!;lltlt‘{‘ soxaeicrang
—
—
- armochepy

b= 0
3arpaanenne

na 3esuno Hid  BOJILE  pecypent

Kapsepu
Otyysmzenne  3e- CBpoc apenakubix Mune-

MBI H rasamn MEJTE i
AMM | MesTh, paa : : =
(0T BIPLIBHKIX pa- PA3PYIICHIE | pATHIOBAHHBIX BOJI, HAPY

Bot) " YHHYTOKeHHC IUCHHE THAPOreoaorutec-
ILIo/1oposHoro KOro pexuma paiiona, 3a-
T 103 Gonaumsanue orpaGoran-
TBATBL W XBOCTO- | Jarng: HBIX  UIOMA0ei
2 PAIHEHKE ciay- | O =
APaHMTHIY SRR, A Ty K aeHHe -
P v BACMOH nbiabio Mc.ng :: l?t.:’l!l]::‘r:f: H“ccﬁpogm:)’;:lmz
BLICOKHM  cOAepKaHHeM

B3BCIUAHHBIX 4acTHil, J10-
KansHoe 3abosaunpanne
CGpoc  npomsneHHbIX
CTOKOB, cojepxkanmx Hed-

TeIPOAYKTBI M ApYrHe
BPC/IHBIC  BelECTBA

Mpomnsionma gx ?
Rissadhtl UV T BT e P S— .
WOpory é'ﬂpﬂ‘”“’H“L Bhl- TU xe
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B 3aBHCHMOCTH OT CTCNCHH NPHIOAHOCTH JUIA BO3ACABIBAHUS CellbCKO-
XO3AHCTBCHHBIX KYJILTYP MOPObI JCAAT HA CHCAYIOUME TIPyMmbL.

I. Brojie npurofnbie (II0A0ponbie) — ryMycosbie F'OPH3OHTEI pa3jiny-
ppix THnoB nous. 2. [Npurommsie (nmoresumuansno IUIOOPOHBIE) — HE3aCO CH-
fple o4Bo0OPA3YIOIIHE MOPO/LI CYNECHAHOro, CYIIHHHCTOTO, JETKOTJIHHHCTO-
ro coctasa. 3. Majgonpuroansie no (pusmteckum (neckw, APIHJUIHTE B p.) HIH
XHMHYECKHMM (KHCIIBIC, CPEAHE3ACONICHHBIE, CONOHICRBAThIE MIO4BBI) CBOMCTBAM.
4. Henpuroausie 1o _(iJH-"!H‘iCCKHM (ckasbHbIE TPYAHOBBLIBETPHBAEMBIE NOPOILI)
WIH  XHMHYCCKAM  (CHJIIBHOKHCIbIC, CHITLHOLIECTOYHBIC, CHIIBHO34COJIEHHBIE)
CBOHCTBAM.

Hanpasienue HCHOML3OBAHHA PEKY/IbTHBHPOBAHHBIX 3eMelb BhIOHpaeTcs
no pesyjabratam TEXHUKO-3KOHOMHYECKOI O dHAIH3a C yayeTom ATrPOXHMH-
4ECKHX CBOHCTB NOPOJ, NPHPOAHBLIX, CONMANLHBIX H XO3AHCTBEHHBIX OCO-
GenrocTeli paiona. IlpH m06OM HaNpaBleHHH DPeKYIbTHBAIMHM OGSIATENH-
HO pa3sAC/IbHOC CHATHE IUIOJOPOAHOIO CNOS MOMBBI € miom@mel, or-
BEJCHHBIX IO TOpHbIE paboTel M oOTBambl. Bpemennbic OTBambl MO~
JIOPOAHOH 3eMJTH  JOJIKHBI pacnoiaraThCs Ha CYXHMX Y4Y4aCTKax, HX Bbl-
coTa HC J0JoKHA npeBenuath 10 M, a ykjaoH mnoBepxHOCTH —He Gojee
0,005. [ns 3ammrel OT BETPOBOI IPO3HH [MOBEPXHOCTH 34CEBAOT MHO-
I'OJNETHHMH TpadBAMH. CPOIC XPAHEHHA BO BPEMECHHBIX OTBaJdX HE JHOJIKEH
npesbiath 10 JIeT, B NPOTHBHOM cllydae MIONOPO/HBIE TDYHTBI ClleIyer
HCTOJL3OBATE JUISL YJIYMIUCHHS TUIOAOPOAHS OKPECTHBIX YYAacTKOB MyTeM HX
3eMJIEBAHMA.

OchoBHble  TpeDOBaHMS K PEKY/JbTHBAIMH 3€Melb U CeXbCKOXO03Sii-
CTBEHHOTO H JICCOXO3AUCTBEHHOI'O HCMONB30BAHAA 3aK/IOYAIOTCA B CO3-
J4HHH YCIOBHH /IS NPOM3PACTAHMS PACTCHMH W paboThl CelbCKOXO3Sii-
CTBEHHBIX MammH. OOWas MOMWHOCTE PeKY.JIbTHBHPYEMOTO CHOS  AO0MK-
Ha coctapnare 1.7—25M u BKmouaTh B cebs BepXHMii KOpPHEOGHTA-
MBI cioil raybunoi e memee 0,8 M ana 3epHOBRIX H 1,5—2 M s
Ca/10B M JICCOHACAK/ACHHMI, BEPXHAA 4YACTh KOTOPOTO COCTOMT M3 IUIOM0-
POAHON (NPH  JIECOHACAXICHHAX MOXKET OTCYTCTBOBATb), a HHXHAS H3
TOTCHIMAJIHO ILIOAOPOAHOH nopoasl. Hmke kopHeobGHTaeMoro cjios aoJ-
KCH HAXOAMTBCA JOCTATOMHBI MO MOIIHOCTH CIOH MOpoa ¢ Gaaronpusr-
HBIMH - BOJHO-(DH3HYECKHMHA  CBOMCTBAMH, TEpPEKPbIBAIOLLIHI HEMPHIOJIHbIE H
duTOTOKCHYHBIE nopoast.  Jlas co3dgaHus pOBHOH MOBEPXHOCTH OTBAIBI
[UTAHMPYIOT ABAXKIBI—BHAYaMe M mocne ycaikn (sepes 1—3 roma). V-
JIOHBI  OTKOCOB OTBAJIOB MO JICCOHACAKACHHS HE JOKHBI MPEBBILATE
I:3 u nox camosomerso 1:5. Otkockl VKPCIUIAIOT MOCAAKOW Jleca, Ho-
CCBOM  MHOTOJICTHHX TpPaB, METOAOM [HMAPOCMECEH, TeppacHpOBAHHEM M
Bbimonakusannenm. Ilupuna reppac goswkua Guith He Menee 10 M, paccrosmue
MCkIly Teppacami mo BepTHkaiaM He Gomee 10 M, yriBl OTKOCOB MeXIY
Teppacamu He Gonee 15— 20°. Teppachl HOJDKHBI HMETh MOTMEpeYHblH YKIOH
1,5—2° B cropony Bbimene)ameil MmIOMAAKH.

Ipu pexynbTupammm nox Boaoemsr MOABOJHBIE OTKOCHI 0 FAYGHHBI 3 M
AO/KHB ObITh crstanmpoBansl He kpyve 10°, a HagBOMHBIE HA BBICOTY 10
2M—He Kpywe S°. JUIA BOJNOEMOB, HAMEYAEMBIX K HCTIO/Ib30BAHHIO B
HHTEpECaX O/1aroyCTpoHCTBA HACENEHHBIX MYHKTOB, OTKOCHI 0 TyOHHBL 5 M
AODKHBL OBITH CHTAHHPOBAHBI He Kpyde 8°, a IUIHKH B MOJNOCE HIHPHHOH A0
30M—n0 5°. BomooGmen Bomoema Aomken ObITh obecneden B mpenenax
CAHUTAPHBIX HOPM.
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PO (pH Aannoll  reMnepiatype:

0 s L2 At O SRR SR V) 15 20 a2
o i C1208;  1694; 2337, 2643,

H

- =N

24 26 30
S 208%; 3360, 4241
Hie TCOMETPHYCCKAN  BICOTA  BCACKIBANMS, M; /1, — noTepn Hanopa  no
Beackinoniem  Tpybonponoje, M.
Jmamerp rpyGonponoaa, M,

d=1,13/0/r.

Pexim paboru macoca xapaktepuyeres paGoveil 1oukoil, KOTOPast oy -
CIER NYTEM [IEPECECHns KPUBKIX XAPAKTEPHCTHR HICoch 1 1pyGonponoss. Pa-
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Puc. 10.3. OGpartHas reoAe3Hyeckan 3d4cetKi

T4 X, V4 — KOOPAMHATHl TOUKH A Xp Vg~ KOOPAMHATBI TOYKH B, o, B,
Y — TOPH3OHTAJIBLHBIC YIJbI  TPEYTOJbHUKA, My —— CPCaHsAs Knaﬂ.pa‘rmecxan
NOrPEIIHOCTE M3MEPEHHBIX YIJIOB: ¢ — PACCTOSIHHE MEXKIY TOYKaMu A u B
p"=206265".

Obparnas reoaesnueckas 3aceuka. OnpefencHue mNoONOKeHHs
NYHKTd ODPATHON 3aCCYKOH CBOJAMTCA K H3MEPEHHIO YITIOB o M B npu
ONPEACTAEMOM [YHKTE MEXIY HANpaBIeHUAMH HA TpH H3BECTHBIX  MyHK-
ta A, B n C (puc. 10,3,a). [lag KOHTPOJA oOnpeneieHHss nyHKTa P
H OLCHKH TOYHOCTH €ro MOJOXKEHHs Beerga B HabMOAeHHe BKIIOYA-
CTCA_ JMONMOMHUTEABHOC HANPABICHHE HA METBEPTBIA HMCXOAHLIA TyHKT /.
OcobennocTbio  06paTHON 3acedkH SBASETCS HEBO3MOKHOCTE e PeLIEHns
B TOM Cydae, KOIJd ONPEACTSeMblil NYHKT JIOKHT HA  OKPYKHOCTH,
NPOXOIsiueit vepe3s Tpu JauHbIX nykkra, HaunGosnee magexuble pesyiib-
TaThl MOTYT OBITh MOJAYYCHBI B TOM CJIyyae, Korjia OINpPEe/IeNsSCMBIEH  MYHKT
JCKHT  BHYTDH  TPEYTOJIbHUKA, 3aKTIOYAIOWEr0 HCXOAHBIE NYHKTBI, HIH
BHC CIO, HO NPOTHB OZHOH H3 €I0 BEPIIMH M MENJY NPOAODKEHHBIMH €ro
CTOPOHAMH,

Viabl B 0OpaTHBIX 3acedKax H3MEPSIOT TAK ke, KAK U B MPAMBIX 3acevkax,
cobumofas ceyioume JoNOMHHTE IbHbIC tpebosanns. IMpu cniocoGe kpyrosbix
TIPHEMOB H3MEPSIOT METBIPE HANPABICHUS HA HCXO/HBIC NYHKTBI € 3ambIKa-
HHCM TOPH3OHTA HA HAYANLHBIA HCXOHBIH OYHKT, NpH crniocobe MmoBTOpeHuil
UCIABHCHMO HIMCPSIOT BCE HETBHIDE CMEXHBIX YIla HAa HMCXOMHbIE MYHKTHI.

YpaBHHBAHNE Ha CTAHUMH NPOM3BOAST MyTEM pacnpee/icHus HEBA3KH BO BCE
H3IMEPEHHBIC VIbI, '

e my=+ 15" —cpeanss KpajapaTHyecKas norpemmnocty HIMEpeHna  yrion;
§ - JUIHHA CTOPOHBI, KM, _

Vbt ¢ WP HIMEPAIOT HA IUIAHE ¢ TOMHOCTRIO 1”, & uinns CTOPOH §— ¢
rounocteio 0.1 kM,

M3 BOIMOKHBIX BAPHANTOB JACCHUKH /U1 OAHOH TOMKM BHIGHpAIOT ABe
TaKuX, y KOTOPBIX HOIpeHoctH M, UMCIOT HauMenbiuce 3naucnue,

Koopamnatel nyskra P onpegensior no dopmymam:

Xt (AP) = xptg (BP)+ yy—~y,
T w(AP)—tg(8p) :
Vp=(xp—Xy)tg(BP)+ yp;
(AP)=(BP)—u;
tg(BP)=m/n; ' |
m=y ctgotyy(—ctga—ctgP)+yectgp-x,—x :
n=x,ctgo+xy(—ctgo—ctg f) +XcotgB—yi—yer - _ 1

A€ Xgy Vg Xgy Yy Nes Ve KOODAHHATBI MCXO[AMBIX nyuktos A, B, C; o,
- m3mepennbic ropu3OHTANBHBIE YIABL - ' _

102. TEOJOAMTHBIE XOJIbI 1 ey g

TeoaonuTHEIM X0A0M 'HA3BIBACTCH COMKHYTHIH
NOJIUTOH, NPONOKCHHBIH MO 3EMHON MOBEPXHOCTH HIH I

YCIYIA, B KOTOPOM M3MEpEHbI TOPHIOHTATBHBIE YIJTbl, UTHILL
HAKIOHA WX K TOPM3OHTY. - P g d

Cnocob  TeonoMMTHEIX X0/0B MUl |

(np OMILITO









HanpagIcHHEM HATIpABIACHACM  HA
TAKHM JAHHLIM, TAKAE HE MOTyT ObiTh aBCOMIOTHO TOSHLIMH BEAHYHHaMy, !

Kpome toro, B mpupauicuuax Ax # Ay COJACpAATCH CUIE MOTPemHOCTH, ONpeACIAEMYIO T:.'l'.‘? " mmom
YHEHH Hporiecce MX  BHTHCACHHS. y HExXoaHoR W onpeneasemo
nmﬂm :n:nyroro noaurona anrebpauieckas cymMma lpHpaueHul paz- xamu [ (puc. 10.5). w Froro
JeAHO N0 KaxAOH OCH KOODIMMAT JOTKHA OwTh pasna Hymo. Tax ? cnocoba noﬁ:;y;;:m poKOE  pacnpo-

CHIBIE pALICHHA COJACPAAT HEKOTOPHIC OTPEIIHOCTH, CYMME nx CTpaHeHse JAPA ACTIONBIORANHIO
EyH;;!mormr“Ei OT MY, T. €. CRETO/IATTLHOMEPOB JUIA WIMEPEHHA PAC-

LAx=/; IAy=/,
rac [, f,~— HEBAIXH B DPHPALIEHHAX KOOPIMHAT COOTBCTCTBEHHO MO OcAM

abcimee B OpAMAAT.
fﬁcomoza: AuHelinag HEBAIKA NpUpAllcHu KOOpAMHAT

f-ﬁc:\/fl+ﬁ'

Mockoanky HeBAIka B NPHPANICHHAX KOOPIHHAT 3ABHCHT  [JABHLIM
00paom OT YIIOBHX B JTHHCHHBIX HIMCPCHHHA, mc: yummmﬂ o MMM
JAMKHYTOIO X032 H 4HCIa YIJ0B YBCAHYHBACT
Hesaskn. [L14 OUCHKH TOMHOCTH YIJIOBKX ¥ JTMHERHLIX HIMEPCHHA BLYHCATIOT
OTHOCHTEALHYIO HEBAIKY X043 [,.,=/[4./Zd ¥ cpasumpaior ¢ aomycrumol
(8 mamem caysac 1/3000). Ecom mnosyqenHas HEBAIKA OKAXETCH MeHbine
AOMYCTUMOR, TO Hepdskn Ax W Ay pacnpeicamior ¢ obpaTHHM IHAKOM Ha
COOTBETCTRYIONISE NPAPALIEHHA KOOPAHHAT  MPONOPUKOHANILHO JUTHHAM
cropon /.

o%ow 12 u l!nﬂmmmwsmmmm“r
Adrehpanicckas Cywma npupaiicunii Ax u Ay B 7TOM Caydae AonxuHa OwrTs
paBHa HYTO,

B rpadax 14 u 15 spucagior xoopausaTil Wmmmm
o Gopmysam: .

x..’=x.+h': . : . ¥

yﬂ'l—)s+6yr

Jlaz mmwaxmmmmopmmnmmmmm
HEOGROIAMO K KOODIMHATAM TIOCTE/MeH TOUKH €10 NPUOABKTE COOTBET
mnpupamnmmwﬁaopmmm.ﬂplmm b
HONYSEHI KOOPIHHATE HCXOAHOR TOYKH. ‘ -
B paiomxnyrom teonommriom X0jie. ONMPAONIEMCA HA .!g’ 3
109K A 4 B (om. puc. 104), w14 wensbexupx norpems
nmwmxunmmmmm__
[e=EAx~(xy—x ) g
f,=EAy~ ~(ra=y4). == -

Pacnpeacienne nenmion Ax u Ay, suucienne x
JieM NpAaBKIALHOCTH BUMHCIIENUH m '”....;

amuﬁmmuwme

HCXOIHOA TOYKH,

10.3. 10A4PHu0 Criocos

Cyumocrs  nosspuore cnocoba mE
JKKacTCR B m -
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2 TTpin CHEMKE YUACTRA RAPLEPA Teoaommy Tatmmua 104 -
2 ey WA TAAY N MHCTPYMEHTAALHO  yerg. FKYPHAA TEXHIUECKOLO  IIHC PO AN

i
‘:l‘l i ¥
e T ' awnmator norouke Fyonocreope npo. , baa " r
oativds }; e ;nm.uoﬂ e (anpasep, B B, Wa. | Aara — FROAEI, __|
T a\ MepRioT YA f, 1 By 1 1 UpAMOYrOtLK Mecto paorm
Fap + 10n \ peyroasikon AP, B w BP,C mawmeasior 'l [ iy
e p—_ e ;qufgmuuuc Bl 1o paccronmmo w - Howey Howp Orvern o peive, My "m &W_‘ 'Ef #.;:.. =
rep 0 /’: .ﬁ\\ o  POKIHONHOMY YAy 0poguannoil  mmuy poune | e NP o _ v "o & &l
7ZLLL LW ..1.1:[“ > OQUPEICIIOT APHPIRIICHIN ROOPARIAT TOY- . ) ;
—_— ﬁp ‘lt P : ! \ ‘ - -
A L. 1] = V:-nu P onpeneasemoil  rouke pe 1| NIKO| 105471/ ' | %- \m 3 -
i L 8 :
S . R S S S ok Ourn Mensiie 307, 1 wamepmor S84 ~0206 | ~0208/7 | A
4 8 ¢ reonomrom Tima TIS, T20 anyms npue l ’ ~0210 | ol
Pue. 106, Ciiocod npoIUILILY - CMANI WL JIYMN TONTOPEHMRMIL  Pac nK'1 mm. Y | iy ! m b
i ' CTONHIE JI0 CTROPHKIN TOMCK HE  A0KHO " ._m Iy
npensTs 1500 M, _ w0 | <

105 BHCOTHOE OBOCHOBAHME CHEMOUHON CETH

BRCOTHOE  MOAOKEHIE  NYHKTOR  CLEMOMIOTO  000CHOBAIIS  Kaphepon e
OUPEACAIOT  TPHTOHOMETPHUSCRIM  JUIIE FEOMETPHYCCRIM  HMBEARPODAIMeM C Kamepaisias
reximeckoil Touoctit. TIpHMEHenie 1010 I MHoro: enocoba sanuenr or R S
ROUPUEYPALII W IPAMETPOR KAPKEPA, U HYHKTOR OHOPHOTO BLICOT-
HOTO OBOCHOmUNI, CHOco0l PASIITTIN IVIHOBOIO CHEMOMHOTO 0BOCHOBAIIN
| | 8

Feomerpuueckoe nuneanponamne. Xoan reoMerpiicckoro mime-
AMPOWANMA MOTYT OMTH JAMKHYTHE, PAIOMKHYTHE, TPOJOKEHINE MeXILY
ABYMI POIICPAMM,  OTMOTRI KOTOPUIX  WANCCTHLE, # BHCSMME,  ONMPRIOLIIECH
TONLKO Wi N PEnep ¢ necTHoil 0TMerkoil, JaMenyTue n PRIOMERY Thie
OB MPOKTUAMBAIOT 0 APKMOM - HATPAIICHIN,  BHCHYNE — B TPIMOM It
OOPATHON. JLAS HHBCAMPORIII TEXHIMECKON  TOMHOCTI HENOJABAYIOT Texim-
HCCKME HBCAMPRE 1 HIBEAPHBE PERI TO00T0 THIA, & THKKS HIBeInpu ¢
CAMOYCTUIARIRIOIERCH Juneil mauponans, _ ,

Texmmieckoe  mmeamponitie  npONIBOANT 1o cnocoBy WY cepeiis
MU PACCTONNNE 0T IMBEAUPE 10 Peek (IACHO  IHBCAMPORAIIA)  JONYe:
RACTC PUBHBNG 20 IS0 M, I 9TOM  HEPABRNCTIO  [ied e ORI
PCRKIITL S M. Otevernt no - peitkam Gepyr 1o cpeanell et npit
ABYR TIONORCHMAX FOPIIONTA  HHCTPYMENTH | e IR
Hoctoporme peitkin e no vepioil W kpacn CTOPOIAM  peeK — upit
awyeroporneit - peitke,  Pastocrt npenwmennit  ne A0KIN 1 JATE
Illl MM Jlonyernmas wensika xoan fo= 150 /L wv, tae L) Ui X0
W, KM, iy
| Hocne yeranonku A o patotce MONOKEHIE NOCTEIO!
QTCHCTON 10 peilkaM  eeayioas; =i

1) wompyior wa saamono peitky, ng:.mm m‘lﬂ?

Dcﬂl:lr; WOSINCNBAOT B aypm ,('m 104 N
<) WEIPYIOT 1i nepenoro NPOwIRONT 'ovm il
peitkit; ' ey

1) nonopatmaior e T et
orener, RN Pﬂly e :
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Pue, 1007, Cxema TPHEOHOMO pijye.
CROTO HIUDCITHPORRH IR

Gy BMCOTHBIX OTMCTOK 1 OTHCALNLIC YNKTM  yj06.
“mnp"::;at::;ﬁﬂu:-)];urounmcrnnuccnum nuneamponaneM (pue. 10,7), 1, ¢
1:3' og&mlmo ¢ OnpeActCHHEM TUIAHONBIX KOOPAMMAT X M v onpepe.
:‘IIK‘IT W KOOPAMHATY 2. [Toche  WIMEPEHUS YU Hakiona n FOpIioN-
TAILHOTO  paccTosis Jo ONPEACANEMOTO  NYHKTA  MOXHO — onpejesnyy,

npeaumelulc
Ar=digd+f+i=v,

e d - TOPIIONTAILIOE PACCTONHHE MEXULY HYHKTAMI, M; 8 mamepeniil
VIO HAKIOMA UM, TPALYC; [ BRICOTA MHCTPYMERTA  (Treoponnra), w;
P BHICOTH BIHPORAIIS 1 ONpeeseMutil ynKr, m; f—_cym HONPANoK
Ha KPHBIGHY 3eMit it pedpakinno  (BBOANTER 1P PACCTORHMAX  MexK ity
HCXOAMLIM - 1 onpetensieMuiM  nyuktami Gonee 700 M, pubupacies i
1abn. 10.5)

Beprikanpine yran HIMEPSIOT TCOMOMMTOM € TOMHOCTBIO OTCHETHRIX
npucrocoGaennii ne menee 30° (manpumep, teopomurom T1S npn yuuenim
nynkron Gonee 1000 M anyms npuemamu). Buicory muerpymenta u mmpioft
BOXH IIMEPSIOT ¢ TOMHOCTRIO 20 | oM. JLanii Xo[a  TPHIOHOMETPHYCCKOIO
HUBCIAPOBANMS  HE  OMKIG HpeBbiarh 2,5 KM, 1pH 9TOM X0 J0JDKeN
OMHPATHCH Wil NYHKTHL, - BHICOTHL KOTOPLIX  ONPEJICICHbl  FCOMETPHYCCKHM
HUBCITHPOBANHEM, e 40

[Tpennimenne  MexIy NYNKTAMI  A0JDKHO  ONPEACHSTLCH B npAMom it
OBPATHOM HANPABICHUAX, PACXOKICHHE MEKLY UMM HE AOIDKHO TPELILIATY
0.04/, cM, a obwas wensika xom

L€ £0,04[1]//n,

vae (/] umma xoma, M; n—smeno mwnmit xoua. _ v
HMCI0 onpeacaenmii pricothl nynkta Gosee ABYX, TO OTKAONEHHE

MOBOTO. OMPEACICHIS OT CPEANEro APHBMETHIECKOrO IMANCHHA He JOMKHO
npepbiuats  + 20 em, = =]

Tabmma 10,5

Cymma nonpanox 1a Kpunkiny eman w pedpaione
i, wm fim Ui ’. it
100 0,007 8 1
W e | om | 0

y I ‘680

400 0,105 o 988
500 0,164 1200 '
600 0,237 1300
00 0,323 1400
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11, AETAJIBHASE. MAPKITEALEPCKASL CHEMKA KAPBEPA

1.1, OBUIME TOJOXKEHNA

JLeTiniyio CHEMKY  KAPLEPI DRITONISIOT U COCTUIICHIN 0 HepHom- -
WECKOTO TOMOMHEIIE THon 1 npodusel ropiuix pupaboTok, orpakaonms .
pestned) 1 CHTYAIMIO JeMION ONEPXIOCTH 1 PARONE ACHTEINOCTI HPEAnpIs- .
I, VIEMENTIE TEOAOTIMECKOTO CTPOCHIN, TOPHLIE BUpaGOTKI 11X 1poetpai-
CrBenoe  HOAOKEUNE, COCTOMMNE W JMHAMIKY  PUAITIE Topiux  pabor,
NCKPBITHE 1 TEXIONONNO . PAIPAGOTKI MeCTOpORICHI, |

MaTepiiing, - HOAYNCHILIE B peryantare  aermnoli  mMapriefiepekoit
CLEMEN, CHYRIT JUBL Hesell TPOCKTHPONMINIA, IIMHIPOBAIIS 1 IPORCACHIN
PUABEAOMHIX, FOPHO-KATHTAIBIX, SKCUAYNTAIMOMILI, APCIUKILIX
TOK, TPANCHOPTINIX  KOMMY KL, ONPE/ICICHMA W YHeTa Wb :
pAGOT, yuern A0OLMM, COCTORMIA W JAIKEHIA JIcon NOJeINOro HeKoMue- b
MOFO W BCKPRILIH, KOJIMCCTRENIBIX 1 KAYCCTHONILIX [107T¢ y OPrAHIIAINY W |
yueTd OTHILILHOTO XOMMHCTIA W PeKy/IMTHBAIMONILIX paboT WA kapuepe, &
TAKKE JUBL PEIes nonpocon Gesonacioro neaeim pabor, : LS

Octoniie ommuu emenTht gerimio MapkieRepekolt ¢
OTKPHITHIX TopHux paborax: : ECET NS
‘;)_ ropusie  paGori fmﬂmimwgﬂ“’q?ﬁ TOLLLVAKS

HLie  TPAIIen, e ot ML)
paspes P : mm DGR




rexHOOrMH PA3PAbOTKH H cnncn’:’ia l']o;l(.‘llc:[-u nﬁ}ze‘hjon. IMpu eXeMeCHTHOj
OTYeTHOCTH Kapbepa i omiate padoThl N0 MAPKILICHICPCKHM JaHHEIM Chemy
ropHbix paboT MpoH3BOAAT cx(c_m_:tﬂ‘ilm 1o thCTOﬁHHffl Hd m?cnennee HHC10
wmeclld, HO HE paHee ¥eM 3a O JIHCH. C UEAbIO KOHTPOMSA 33 NPaBHLHyi
BeJIcHHEM M CTATHCTHYCCKHM YHETOM TOPHBIX PAabOT ACJIAIOT NOJCKaHLIe iy
nosymecsunsie chemki. [1pH pa3padoTKe MOPOA € MPEABAPHTEILHBIM phixe-
{HeM W MHOTODS/IHBIM PAaCOJIOKEHHEM BIPHIBHBIX CKBAXKUH ChEMKA 10/kHa
BLINOMHATLCA [0 W MOCAE BIPHIBAHHS KAKIOro OJI0OKA HE3ABHCHMO OT Torp,
KaKife AAHHBIC NPHHHMAKOTCA [UIS OMIATHI TPYJd W OTYETA O BBINOMHeHuy
NPOH3BOJACTBEHHOIO NniaaHa 'sa“ MeCHIL. -

O,'[II(‘IBPCMC""“ C0 CHEMKOHM TOpHBIX pavO0T COBMECTHO C I'coﬂochcxoﬁ
cavkDOil Kappepa MPOH3BOAAT AOKYMCHTALHIO H MNPHBA3KY TIEOJOIHYecKux
WIEMEHTOB H BHYTPHKAPBEPHOH CHTYallMH, HaXodsilencs BOAM3M paiiona
CBEMKH.

Cpemky MOPOAHBIX OTBAJOB (BHYTPEHHMX W BHEIIHHX) JeNaKoT, Kak
NPABHIO, MO TOAYIOAHAM.

Kpome Toro, mo pelieHHIO BBILIECTOALICH OpPraHM3alMM uepes 4—5 jer
NPON3BOAAT HHBEHTAPH3ALHOHHBIC CHEMKH C LIEJbIO KOHTPOISA BBIIOTHEHHBIX
oGbemMoB paboT 3a JaHHLIH NEPHOA BPEMEHH, d TAK/KE PA3IBHTHA M MOMOIHEHNHSA
OMOPHBLIX H CBEMOYHBLIX ceTeif. DTH CLEMKH BBLINOJHSAIOT OOBIMHO CHELHATHIN-
POBAHHBIE OPraHM3AIAKA 1O AOTOBOPY € MpPeANpPUATHAMHY.

TourocTh n€TaNBHOH MapKIIeHIepCKOH CHEMKH JOJIXHA COOTBETCTBOBATH
CIICAYIOUM  YCTOBHAM: CPEIHAS MOIPEHIHOCThL [OJOXKEHUS TOYKH BepXHeH
OpOBKM YCTYNMa B MEPNEHAMKYJSPHOM K Heil HATIDABJICHHH OTHOCHTENBHO
OmAaHIIErO MYHKTA CBEMOYHOH CETH He JOJDKHA mpeBbiath +0,6 M, a
CPEHAS MOIPEIIHOCTL ONPEAEHCHHA BBICOT CHEMOYHBIX MHKETOB— +0.2 M.
Cpennss norpemnocts onpeaenenns o6seMoB I'OPHBIX MOPOA MO pe3ybTaTdM
CBEMKH 3a4MIICHHOH 3aX0/JKHM He [OMAHA npesbinuath +2,5%.

B’upakmke OTKPBITBIX TOPHBIX pPa3paboTOK NPUMEHSIOT pa3IHYHbIE
CHOCOOB! ACTAILHOH MapKILCHACPCKOH CHEMKH.

11.2. OPIMHATOMHENRHASA ChEMKA

j 101 c"f'mﬁ CLEMKH MOAPOBHOCTEH B Kapbepe NMPUMEHAIOT MPH HATHYHH
pabotero oboCcHOBAHHS B BHie T€OJOJHTHBIX XOA0B, NPAMOYIOJbLHOH CETKH
HH npohMABHBIX rHui. g OTpEACICHAA MOJOKECHUA CHEMOYHBIX MHKETOB
MPOMIBOAAT H3IMEPEHHE [UIMH OpAHHAT (nepnennKynspos), OMyUIEHHbIX C
J4HHOTO NHKeTa Ha CTOpony ChemouHOro obocHoBanus. [lepneHanKyIApbI
BOCCTaBAsIOT “Hd T143» WIH NpH NOMOLIM 9KKepa, €C/Ii JUIHHA OPJHHATHI
bonee 15 M. Oasospemenso H3MEPAIOT pACCTOAHMS OT Hayaja CTOPOHBI
g"‘-"“‘*““' 0 obocosamma [—II a0 ocHopanus nepnenaukyaspa (pac. 11.1).
rt:f)li“:':slz:lll"gq‘o","""”“P’“‘JT € T04HOCTBIO 710 0,1 M. BhICOTHBIE OTMETKH
e JPEACIAOT reomeTpuyeckim muBempopanuem. Tpu chemke BEAYT

Ka 1*{' 40pHC YUACTKa W mosneBo# Kypua.

L‘m“.'\-1(;;111?:3:;:{{::1- OOPADOTKA CheMKH 3aKMOvAeTCH B HAHECCHMM HA MUIAH
KOOpaHHaTaM nal%.?l PLITHCIICHHM HX OTMeETOK. Ans ororc Ea mwH 70
CMERHBI i CCAT TYHKTEL CBEMOMHOrO 0BGOCHOBAHMS # OT CTOPOH

MIYHKTOB ¢ noMoubio nuneiiku ¢ MHJLUIAMETPOBLIMHA JIeICHUAMH H

I])L\[ U.]h[n"\d on I
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Puc. 11.1. OpauuatonuHedHbIi Cro- oy 7] 77

cob ChEMKH 111 AR

OpanHaTHAs ChEMKA MPOCTA [0 BBIMOJHEHWIO NPH TOPH3OHTAJLHBIX W
J0CTATOYHO POBHBIX pPaGoYMX MNJIOMIAAKAX, NPAMBIX KOHTYpax, OTCYTCTBHH
npenATCTBUI JUIS  JIMHEHHBIX H3Mepenuit. Henoctatkamu ee  asasiorcs
H0JIBILOE YHCJIO JIMHEHHBIX M3MEPEHHH, PA3/Ie/IbHOE ONpe/eieHHe TIIAHOBOIO H
BLICOTHOIO TMOJIOKEHHA CHEMOYHBIX MUKETOB, HAJIMYHE ONpPEACIEHHOro BH/A
CHEMOYHOT0 0OOCHOBAHHA.

11.3. TAXEOMETPHYECKAS CBEMKA

TaxeoMeTpHYeCcKas CheMKA SBIISETCA HAuDOJIee PACTIPOCTPAHEHHBIM CIOCO-
60M cheMkH MoapoOHOCTel Ha Kapbepe. OHAa NpHMeHSETCs KakK NpH Pa3oBoii,
TaK M NpH TIONOJHHTEIBHOM ChEMKE BCEX BMIOB OTKPBITBIX TOPHBIX paboT,
0cOBEHHO Ha Kapbepax HeOOMbLIMX Pa3MepoB C YCTYMAMH CIOXHOH KOH(HIY-
pauMM M TaM, € TPHMEHEHHE MPOM3BOAMTENBLHBIX (OTOrPaMMETPHUECKHX
CBEMOK HeLesIecoobpa3Ho.

B OCHOBE TaxeoOMETPHYECKOIO CHOCO0A CHEMKH JICKHT MOJAPHbLIA Cnocod
orpe/iesIeHHs MOMOKEHHS CheMOYHOTO MHKeTa HA MECTHOCTH. ITO JOCTHIaeTCA
NyTeM ONpeIe/eHHs PACCTOSHHA OT MHCTPYMEHTA [0 CheMOYHOro MHKETa,
H3MEPEHHA TOPH3OHTAIIBHOIO YIjla OT M3BECTHOTO HANpPAaBJICHHA /10 HANpaBie-
HHS Ha OHKET W BEPTHKAIbHOro yriaa. ChbeMKa BBIMOJHACTCA MOBTOPHTEAbHLIM
TEOAONMTOM-TAXEOMETPOM € TOYHOCTBIO OTCHYETA MO BEPTHKANLHOMY KPYyry He
Huke |' MIM TaXeoMeTpOM-aBTOMATOM.

CTaHuMsMHM HIH CTOAHKAMH [UIS TAXCOMETPHYECKOH CLEMKH CIykaT
NYHKTHI IAHOBO-BBLICOTHOTO CHEMOYHOTO ODOCHOBAHMS, CO3AAHHOTO OJHAM U3
cnocodoB, ONHCAHHBIX Bhille. B ciyuae, eciu 3THX MYHKTOB HEJOCTATOYHO, TO
MOIYT OBITb BBIHECEHBI AONOJHHTEIbHBIC NEPEXOAHbIC TOYKH Ha PacCTOAHHE
150—250 M or MMeIOHMXCA TMYHKTOB.

Jl1s onpeaesicHUs NEPEXOAHBIX TOYEK W3IMEPAIOT YIJbl H PACCTOAHHA MO
HUX OT GamkaifiuMX NyHKTOB CHEMOYHOrO 0B6OCHOBaHHs. PaccTosmus uiMe-
PAIOT CTa/NbHOM py’AeTKoi (neHToi) aBakabl. PacxoxeHue Mexiy AByMs
H3MepeHusamMu  gonyckaercss a0 1:1000 paMEBl  TMHHH. YIJBI  HAKIOHA
H3IMEPAIOT NPH JABYX MOJOKCHHAX BEPTHKATLHOIO Kpyra. PacxokiucHne Mexiy
ABYMS NpEBBILCHAAMHA HE A0KHO ObiTh Gonee 3 cM na 100 M paccrosnus.

PaboTel Ha CTOAHKE NPOM3BOAAT B CieaylouleM mopsuike. BeiBeper-
HEIA  TEO/0NMT-TAXCOMETp yCTaHapiuBaior B pabovee mnonoxenne. [lis
3TOT0 ero NeHTPHUPYIOT HAaZA TOYKOH, HHBEIMPYIOT (NPHBOIAT B TOPH3OH-
TaldbHOE MNOjokeHue) W opuenrtupyior. [lepsbie [Be OnNCpalHy OMHCAHLL B
paviere 10. : S T

OpuenTupoBaHie HHCTPYMEHTA 3aKTIOMACTCA B NOATOTOBKE €r0 K H3Mepe-
HUIO TOPH3OHTANBHBIX YIJ10B crocobom oT Hyas. [L1s 9T0ro Ha OTCHCTHOM
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MeAJLy PecdHbIMH MHKETAMH HE HOTAHO npeBBINATL 20 M, ecay g
-vmmos caoxnbie, 1 30 M, eCTH OGpoBKH BLITAHYTBIC, Oau3kHe Kk npAMo ;
ubiv. [lps CcbemKe MOBEPXHOCTH BIOPBAHHBIX TIOPOJA B MaciuTabe lﬂm:lom
PACCTOAHHE MEAILY PeCTHBIMK TOYKAMH HE J0KHO NPEBBINATL 10 v, 4 .
macirrade 1:2000—20 .

Ecam 10 yc0BHAM G€30MACHOCTH NPHXOJIHTCA CHUMATDL TOALKO Bepxajo
GpoBky. TO /1A ONPEICICHHS BHICOTHI YCTYNa HAd Kaxble 100 m
onpeeAROT OTMETKY HE MCHEE TPEX TOUCK, DACTIONOKCHHBIX Ha
[UI0INadKe CHHMAaeMoro ycTynd. HiKHeq

11.4. MEH3VJIbHAS CBEMKA

HecMoTps Ha CYUICCTBEHHBIC NPCHMYIICCTBA, MEH3YIbHAS Chemka pe
HAILIA UIMPOKOTO MPHMEHEHHSA NPH CACMECHYHBIX TONOTHHTEILHBIX Chemkax
KApbEPOB H3-3a 3HAYHTEAbHLIX 3aTPAT BPEMCHH HA NOJCBHIC paborh,
JABHCHMOCTH OT BPEMCHH T0/Id B METEOPOJIOTHYECKHX YCIOBHH, FPOMO3AKOCTH
npubopa. O/1HaKo NpH HeOGXOIMMOCTH MPOBECTH MAPKILEHICPCKYIO CheMky 5
KOPOTKHE CPOKH H MOJMYSHTH ACTANbHbIH IUIAH Y4ACTKA B KPYNMHOM Macuitabe
MeH3yIbHAA cheMKa BecbMa PdexTsHa. [MoITOMY M nNpHMeEHseTCs oHa kak
KOHTPO/bHAA ChEMEA.

11.5. HABEMHAS CTEPEO®OTOI PAMMETPUYECKASA
ChEMKA

CrepeodororpamMmerpryeckuit MeToa cheMkM Haubosee ddexTusen nps
CLEMEAX KPYNHBIX KAPbePOB CO CIOKHOH KOH(Hrypanued ycTymoB # ¢
BHYTPCHHHMHE OTBAT4MH. TdK K4K CBOAMT K MHHMMYMY MoJeBbie paboTh,
00€CNIeYHBACT BBICOKYIO TOYHOCTL, DOJBIIYIO NMPOH3BOAMTENLHOCTL pabor H
NOIRYI0 00BEKTHBHOCTL PE3ybTATOB CHEMKH, MO3BOJIAET CHUMATH HEJIOCTYN-
Hbi¢ JUIF HENOCPEACTBEHHBIX H3IMEPECHHHA YYACTKH. '

CymmocTs 37010 MeTOa 3akmiovaeTcs B caeayiomieM. B kapbepe
BLIOHPAIOT HECKO/IbKO Da3McoB, KOOPAMHATHI KOHIOB KOTOpBIX OMpPEAeasior
OMHMM M3 CHocoGO0B CO3I4HMA ONOPHOTO M ChEMOYHOrO ODOCHOBAHHA,
omucaiuplx Beile. C koHeynbix Touek Gasuca A B OTOTEOAOTHTOM
npoHIBOAT Gotorpaduposanne yaactka kapbepa (puc. 11.5). [lga doTocHum-
K4 OQHOTO W TOTO A¢ y4acTKa C JABYX KOHIOB OJHOro Oasuca AAloT

BOIMOKHOCTE OJIY4HTh MPH PACCMOTPEHHH HX B CTEpEONApe YMCHBIICHHOS

NpOCTpaHcTBennOe w300pakcHHE CHATOTO ywacTka Kapbepa. C MOMOMIBIO

.
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CTEpEOKOMIIAPATOPA ONPEACAAIOT KOOPAMHATHI TOYCK YYaCTKA H Cox i
mapKieiiiepckuii ian. [lepexox oT * cummkos k mramy mmmmo-r
pelucHHEM TNPAMOH 34ceYkM 100 Qopmynam “ammwmm ¢
MeA/ly KOOPIHHATAMA TOYCK HA MECTHOCTH H KOODAMHATAMY UX youoeT
HA CTEPEOCKONMHYECKHX CHHMKAX. u300paxenns
Monesbie paboTel NPH CTEPEODOTOrPAMMETPHEECKOT o= by
HOArOTOBHTEABHLIX M ChbemouHblX. [lpu noarotopurenshpix Ecoc_l_m__: i
umrnsamnmamﬁasmcmmmmm Hame-
poBaHHE, ONPEACTAIOT KOOPAMHATHI JICBbIX KOHIOB Oa3uca RTeRTOE

Hule yrasl Gazucos. Cwemounbie paboTel cBOmsTCA , )'WWI

TeojonMTd B KOHUAX Gasuca u oTorpaduposanmio coorsercrByIOmEro
YHACTKA Kapbepa.

B kaMepaibibIX yCIOBHAX HO
u 3akperisior. [on :

onpeeneHus 06beMa BLINIOTHEHHBIX TOPHBIX PAGOT W PEIEHHA APYTHX 3amat

€0/10rO-MaPKIICHAEPCKOR  C1yKObI.




"eHITAH thE‘pxImCTII [lpﬂc“]l Hp}f.\ioro "I:C.rl“p“ STHA,
lt“ﬂ -HHTI:‘" HYIO FAMICKY € Ii!pu!\"['ﬂpllc THKOH MPOCKTHPYEMOIO npemlpﬂa‘
MOAC Jb Al e e

™ma H oOOCHOBAHHCM BEIDOPA MO, : -]

BOBBIE 10K VYMCHTBI p;l‘spCllla-llOl.lllle CTPOUTEILCTBO  TOPHOTO -
MpaBC JOKYD .

“p“?'.r-"g'num 07 BO10M HI3BBACTCS YACTh 3EMHBIX HEAP, NPEAOCTABARCMas
npc,-'mt;ll:u'mm I OPraHH3aiHH A "Pf‘”*‘]’_“mc“::ioﬁ01;5;3336?[““ CO,T.lcpma.
uxcs B Hell  MOJE3HBIX ||cxunag}n'm. qpigaccp OA  NpeaoCTaBaser
VnpagicHie FOPHOTo OKpYrd [ocroprexnansopa MO NMPOCKTY Opranusa-
. p ISTHA.
u"“l'll[lwltl::-k:‘ P:i;f::u'n OTBOJA NOMKCH COACPXATH CICIYIOIMHE MaTepHamk:
HOSCHATC/TBHYIO 3AHCKY, B KOTOPOIl JAI0TCs 00OCHOBAHHE FOPHOTO OTRO,
[CONOTHYCCKAS XAPAKTEPHCTHRA MECTOPOKICHHS H JIAHHBIC 1O 3aCTpoiike

MECTHOCTH]
TonorpadMUEcKHil MIAK ¢ YKA3AHHEM 3aNPAIHBACMOTO H COCCAHAN TOPHBIX

OTBOAOB,;

[€OJOTHYECKYIO KAPTY H Paspesbl ¢ TPAHHNAMH TOPHOTO OTBOAX;

ppimicky 13 mpotokoa K3 1 cnpaBky BHILCCTORLICH OPraHM3aumm o
HEODXOAMMOCTH NOJAVYCHHSA TOpHOTO OTBOA.

Hamuie 9THX MATEPHAJIOB H XOPOLICS 3HAHHE HX COACPXAHHS NO3BOASNT
MAPKILCIACPY T'OPHOIO TPCANPHATHS, SIBJISHOLIEMYCSH OCHOBHBLIM HCIOJIHHTE-
AeM  OpH  BLIHECCHHH NPOCKTA B HATYPY, CBOCBPEMEHHO MW TPABHIBHO
MOATOTOBHTE HCXOAHYIO JIOKYMEHTALHIO ¢ H300PAXKCHHEM I'PAHHIL, KOHTYPOB,
GOPMBI 3AIEKH, VCTOBMI 3AICTAHHA MECTOPOKICHHS, T'OPHO-TEONOTHYECKIX
OCOOCHHOCTEN M MPOM3BOMNTHL ILUIAHHPOBAHKHE W Pa3padOTKY MECTOPOXKICHHN.

[Ipu  CTPOMTEABCTBE KAPbePd  HEKOTOPYID CHCHH(HKY NPEACTABANIOT
Mapkiueitziepekie paboTsl NpH NPOBEACHHH TPAHILICH: BLE3JAHBIX, PAIPEIHBIX,
BOJIOOTJIMBHEIX  # Ap. Hecemorps wa  pazimune cnocoGoB M YCHOBHI HX
NPOBE/ICHIA, MAPKIICHACPCKHe paboThl BO BCeX CAyYasiX CBOJASTCH K BhiHece-
HHKO € MPOEKTA B HATYPY OCH TPAHIICH, BEPXHHX OpPOBOK, KOHTPOMO 34
CODTIONCHHEM [POCKTHLIX YKJIOHOB NOAOHIBR H PasMEpoB  NONEPEHHBIX
CeHeHHH. ITH paboThl BRINONHAIOT HA OCHOBE MPOCKTHHIX MATEPHANOB (MK
TPAHIUCH, MPOJOJNBHBIC H [OMEPEYHBIC PA3Pe3bl), HA KOTOPBLIX YKA3aHbl
KOOPMHATHI TOYCK TPHMBIKAHHA W NOBOPOTOB, YIJIBI NMOBOPOTA H PaaHycChl
SAKPYIACHUI, NPORMIL JEMHOI MOBEPXHOCTH M NPOEKTHBI NMpoduas 1o-
ACLUBBLL  TPAHIICH, TONCPEUHBIC CCYCHHN B XAPAKTEPHBIX TOYKAX, HX OCH,
APCHANKHBIC KAHABKI,

[lepronavansio npowssoasi NOATOTOBRY HCXOAHBIX JAHHBIX I8 BHIHOCA
MpoekTa B Hatypy. Cywectsylor Tpr cnocoba noarotoskm: rpaduseckii,
AHUTHTHYCCRHI M 1 padOoaHAIHTHYCCKR I,

[pu rpadumucckoii noaroroske Bee HeOGXOTMMBIC JARHBIE (Yribt, paccros-
m.m. KOOPIMHATEL BBICOTHI) ONPEACARIOT NO MPOCKTHLIM IUIAHAM C TOMOLILIO
e oD TocTh TT0r0 ClocoG. HemcoKd. (ATINED
+0.2 M) n‘cln lll ll'\«ll:l?’:,[ puuu_m:'u, ONpeAC/ICHHS JUTHHE! THHHH COCTARNACT
I AR p.'. t{ll{c OTPAHHtEHO.

NKHOT I‘n\'ll cl\i.“:‘:t::t:i::;” ‘_"l':lftlmcumlpcmunm;uc YrIE R QASCTORERE GRPSHS:
LALL OOPATHON reonesnveckoil 3anaun no Qopmyram:
(g(Al)=2"2e O,
Yy - A Ax ;
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Ax Ay
= =

cos(4/) sin(4l)

[pn  rpadoanaanTiHdeckoM cnocobe
HCKOTOPBIE BEAHYHHBL OepyT rpadmuccku,
HanpUMep KOOPAMHATHL TOYEK, a pas-
OHBOYMHBIE ICMCHTBI (VI/Ibl H PACCTONHMUA)
BLIMHCASIOT 1O (OpPMYIAM peuicHus o6-
PATHOI [COAC3NYECKOM 33144,

Mo pasHnIEe ANPEKIMOHHLIX VINOB | 4B |
u | Al| onpenensior pa3GuBOUHKIL yroa B,
OTJIOXKHB KOTOPHII B HATYpe, nmo pac-
CTOSHHIO A/ MOXHO HAWTH MONONEHHE
HAYAA TPAHILCH HA MECTHOCTH (puc. 12.1).
AHAJIOTHYHO HAXOANT NOJOKCHHE TOYEK 2,
3. ... . 1o NpOEKTHBIM PACCTOSHHAM OT OCH
TPAHILCH HAMEYAKOT H 38KPCIUTAIOT TOMKH
2. 3', .. pepxueil OGpoOBKH.

i ey

Ha yuwacrkax mnoBopoTa oTMmMevaror /
HAYAJIO, CePe/IMHY W KOHEIl KpHBOIl. VKN0H 7,
TpaHmwen 3aaaior wepes 20—30 M pene- A

PAMH. 3AKPCILINCMBIME BIOTL OCH TPAHILCH
WIH C HCKOTOPHIM CMelleHHeM o7 hee. P 121, Cxeva swmoca » marypy
Topusl penepoB NPH NOMOIM HUBeAMpa o oid M HANPARICHUS TpaRtics
YCTAHABIHBAIOT HA NPOCKTHBIC OTMCTKH, 4TOOM ¢ nomomsio T-o0pazamx
BU3HPOK MOXHO ObL10 CICAHTL 332 COOMOACHHEM UPOSKTHOIO YKIOHA.

122 MAPKIIERIEPCKOE  OBCJYXKHBAHMWE
BYPOBIPBIBHBIX PABOT

Byposipbisupe paGoThi npH OTKPHTON PaspaboTke CKATRHMX M NOAY-
CKAMBHBIX  BCKPLIUHBIX NMOPOA M NOJE3HOIO  MCKOMASMOTO  NPOHIBOANT
OTACTBHBIMH CKBIDKHHAMH, TPYNNAMi CKBUXHE (O0KaMi) HAH MACCOBRIMM
BIPLIBAMK. CKBAXHHAL OOLIMHO PACNIONATAIOT HA BCPXHEN MIOWAAKE YCTYNA B
12 u Gonee psAOB MapanneabHO Bepxmell Opomke yeryma.

[pu COBpeMeHHKIX MacITAdax OTKPHTHIX paspaboTox nposeacHRe Oypo-
BIPHIBHBIX  PAGOT NPAKTHYECKH HEBOIMOXHO €3 ywacTus Mapxueiiaepa,
TOCKOABKY MO KKAOMY GIOKY 20 # NOCHE BIPHIBAHHS HEOOXOAMMO NPOBECTH
KOMIUIEKC  MAPKIICIACPCKMX  padoT, KOTOPHIL CIATaeTCR M3 NOATOTOBKH
HCXOHOTO TPAGHISCKOIO MATEPHATA TS COCTARICHNS TEXHIYECKOTO NPOSKTA;
mﬁmmmmmmmmmne.le
HATYPY; JCTANBHON CHEMKM  YWACTKA © TNPOOYPCHHBIMN  CKBUKIHAMR
WIMEPEHMS MX rayOmubL; cocTaritenms mwrana Gaoka B macwrabe 1:500—
l:lﬂoocmnmumm-mmuuyﬁuimm_
M HIDKHUX ITOWRLOK, OTKOCOB YCTYTNOB, IPaiii G10Ka, KOHTAKTOB NONCIHOTO
HCKOIACMOTO . BMIIAIOUMY  OPOA, KPYUHBIX TPCUIMH M 1ec CCKMY
HAPYILCHMIL, TPAHMIL BIPHIBOONACHON JOHK, JAAHNI | COOPYKH)
umxes sGawam woB npesenax ee W T A [laanm Gaokos
mmﬁp"m” l"‘l'_“_.__. y paor ¢ yr oM







NMPOH3BOACTBEHHON 3HAMHMOCTH BCC  uepre
(OPHITHHAIBI), NPOH3BOAHBIC (KONMUM) W CliCuHanbhbe, [Joy Ha wexopy,
HEPTEARAMHA TNOHHMAIOT HCPTERH, MOCTPOCHHKIE “Eﬂncp:;x.on““
PEIYIALTATaAM HIMEPCHUH MapKiueiaepa, no g "Pllu'iann“m:m""u Ml
MOJIYHCHHBIE MYTEM KOMNHPOBAHHA MCXOHBIX qeprekei, ;zlr;)nmu%lI

AU pasnengior

UMATBHBIM COACPAAHHEM B COOTBETCTBHH C HAIHAYeHHEM Ka& 101 CHHbIE (g,
cTBerHOro depreka. Ipowmssoncrensuie yeprexy Cay&Kar ,?"P‘Jl'llnou.
TEKYLIMX 3a/149. A8 petieyy

Hcxoansie yeprexn 1opHoi rpapuyeckoii JOKYMEHTALME Kkappen:
TABASIOT Toabko B aABYX Macwtabax — 1: 1000 u 112000, p::d S
HEPTCAAM OTHOCATCA: TIAHBI 3EMHOM NMOBEPXHOCTH: TUIAHBI TOPHBIX n:mm
0K MO BCKPHLIUHEIM M JI0DBIYHLIM TOPH3OHTaM TOpPHBIX pabor: pafo
(npopuin) ropueix BLIpaGoTOK Kapeepa, JMHHM KOTOpBIX fpH ; e
pa3BeIOYHLIM JTHHUAM. i

Inans seMuol NOBEPXHOCTH MIOMA LN JACHCTBUSA Ka
PE3YILTATAM  MCH3YJILHOH, TaXeoMeTpHYeckoil mau
lir:t;mm_cw;uux Ha AIAHIICTaX CTaHAAPTHOH GopMbl.
SCMHOH TIOBEPXHOCTH COXPAHAIOT
ITOT [U14aH
IOBAHHA.

Heprexu nnanos ropusix BhipaboTok mo ro
BBINMOJHAKOT HA TUIAHILE

PBEpa cocrasasior g
t"fcpcocbomrpamcrpu.

Tonorpadmueckuii iy
A0 JIMKBHAAUHH TOPHOTO Npeanpuatug, Ha
HAHOCAT FPaHHIILI OTBOJIOB FOPHBIX, 3EMEILHBIX H 3eMaenon-

PHIOHTAM TOPHBLIX pabor
TaX, pa3sMepbl KOTOPBIX paBHBI 540 x 560 MM. Padowas
HACTL MUIAHUIETOB pa3buTa Ha kBaapatsi pasmepamu 100 % 100 mm. Crepa #
CBEpXY oOCTaBasior noas no 10 M, cnpasa u CHH3Y —10 30 u 50 Mm
coorTeeTCTBEHHO. HuMkHee nose cayxur s 3apaModHOro  odopmienus,
TAC YKa3biBaroT Macintab, Hazsanue BBHILCCTOALICH OPraHU3aliH, Kaphepa,
BCKPLILIHON MM 106bIMHOMK  yeTyn, HOMeEp YCTYIId, CXeMy PpaclosoKeHHs
U1anIeTa, Jaty 3anoNHeHus, NOMKHOCTD, pamuamio u pocnucy Mapiwei-
ACpd, MPOUIBOAAIIETO MapKiehiepekyio paboTy. Cripasa W BHW3Y MIAHIETA
NOANMKCHLIBAIOT BCIHYMHLI THHUN CETKH B CHCTEMe HPAMOYTOLHEIX KOOPHHAT.
Cerxy Ha naammere wamocsr CIUTOIIHBIME - AMHAAME  ToammHoR 0,1 My,
Fln’mpu'sml'rm.w MIAHBI CYAAT [I0A HOACYETA OOBLEMOB BHINOTHEHHBIX TOPHBIX
PaboT, KOHTpONA 3a NPaBHILHBIM BCJCHUEM H IJIAHAPOBAHMCM TOPHBIX Pﬂﬁ'“-
Ha “yru naaust wanocar nymkri paGosero oBocnosamms, KoHTyps Bepicii 1
HHAHCH Opoeok, yeryna, IDAHUIL! [UIOWAAEH MECAYHON WM KBAPTANLHOH
OTPADOTKH, pasBelOYHBIE THHHH | BLIPAOOTKYH, JIMHAK pPa3pe3os, ICOI0TH-
HECKYIO M THAPOTCONOIMYecKyio CHTYANMIO, TPAHCTIOPTHLIC W IHEPTETHYICCKHE
KOMMYHUKAUMY JIAHHOTO  ropu3onTa, KOHTYpbI OXpaHHBIX UCIHKOB.
Beprukaanupie PA3IPLILL COCTABAAOT B MaciuTabe, HPHHATOM /LU18 OCHOB:
HBIX TOPH3OHTANBHEIX MIaHOB, Paspesnt pasor marnaamoe mpeacrapieHue 0
bopme saneramna nopox m aumammke ropwix paGor B Kapbepe. Pape
PUMCPYHBAIOT B COOTBETCTBHM ¢ MPUHATHIMK ycnoBHBIMH 0B03HAYEHHAMA 1
MONOIHAIOT O/MK pas B Mecau win KBapTas. Beprukajbubic paspessi ropisx
Pabot smamotes jononmennem x HOYCTYMHBIM TLIAHAM, COCTABIAA C HHMHA
OAHO neaoe. Ha paspesax moxasmisasor CeTKY BBICOT ¢ OTMETKamu; KOHTYDH
‘;'c‘v“)'flf.n.s. BRIEMKH nosesnoro HCKOIAEMOT0, BCKPBIIIH 34 OTHCIBHBIC MOCASTRY
Lf:g::"" " TOIB BCC pasBesiovnbie BLpaboTKH, BXOASUIME B MIOCKOCTE
e MHOTO DOGUIA; KONTYPHI MAACTA WK PY/AHOTO Teiid, PAIpHBHHC
HapylIeHUA: npoexrimpi KOHTYD ropubix paGoT WM TEXHHYECKYIO

ilc::n.cpa: “Tpaturpadueckyio” konomky NOPOJl ¥ MOAC3HOrO HCKONAeMOro:

Paspesbl  TOPHBIX paboT  BBLIMEPYMBAIOT HA  [UIAHIIETAX  PA3IMEPOM
600 % 300 Mv wm 600 x 600 MM, TIONIOJHEHHE UX BEAYT OJHOBPEMEHHO C

crynupIMM  TUTaHAMM.  Pa3pes HAUMHAIOT CTPOHTL C HAHECEHHA CCTKM
noymxaﬂwom macitaba. Bepruxanpupii macmura® npuHuMaoT oBLIYHO
7‘::200; 1:500: 1:1000, T.e¢. BepTHKaJbHBIC Ppa3pe3bl CIPOAT KpynHee
ropu3OHTAJILHBIX B 10 pa3. 3areM NPUCTYNAIOT K HAHECCHHIO CKBAKHH,
[ONAAAIoIIMX B [JIOCKOCTH pajpesa. Mocne crposar npoduib MOBEPXHOCTH,
HAHOCAT MO JAHHBIM TEONOIHYECKOR PAIBE/IKH BCKPBIUHLIC TIOPO/I, MOE3HOE
ch?;: ﬁ: opuriHasbl npoduiIei ropHLIX pabot AsamoTCA OQUIHATLHBIMHA
rpadMueCcKUMH JIOKYMEHTAMH, TO JUIA MOBCC/IHCBHLIX paboT AenaloT KomuM
Pﬂp(;io{?;luue [Madel TOPHBLIX pabdoT AAOT HAIIAAHOC MpEJCTABICHAC
060 BCEM TIPOUIBOJICTBEHHOM KOMIUIEKCE Kapbepa. Takue miaubl COCTaBIAAFOT
s maciiTabax, OJMHAKOBBIX C MaciiTabamu MOTOPHIOHTHRIX [UIAHOB, H
HOMOJHAIOT HA OCHOBAHHM MAPKILCHICPCKHX CHEMOK OJMH pa3 B KBapTai mm
p noayroaue. Ha HUX NOKa3bIBAIOT KOOPAMHATHYIO CCTKY H onopn.{ue nmm“
BCKpBIUHBIE W AOGBIMHBIC YCTYMbI € BHICOTHLIMH 'me'rxaua. rop -
aeMe/IbHBIC OTBOBL, T€0J0TOPA3BCAOYHBIC CKBAKHHLL, 3/1AHAA H mpﬁﬁx g
ABTOMODHILHBIE AOPOIH, KCICIHOAOPOKHBIC MYTH, APCHAKHBIC BbHIPA H.
Ha cBoAHBIX IUIAHAX YKA3LIBAIOT CHTYAUMIO HA BPEMA nocncnneﬂoﬁc:emg
NpeALUIYIIME KOHTYPbl BEPXHUX M HHAHHX HpoBok ncxpunéuux u o
yerynos ¢ mjawa youpator. Tak kak TOJOKEHHC 3aDOCH “HEnpep! .
MCHAETCA, TO CBOHbIA MIan oOpMHO JAcHaloT B xapa:’nname C 1C/ABIO BHCCECHH

MeHEeHHH, He MNEPecoCTaBiffs €ro 3aHoBO.

; ":(wcn":uaanbéum MapKuehIepckuM njianam mmcgmmﬁ
rpaMM4 PACTIONOKEHHA TUIAHIICTOB CHEMKH B uacmr‘ aﬁe. : e
1:25000; noan npOMIUIOMALKYA Kapkepa B macmrabe 1:500; niay :a;-;mo -
B R e 104 Ml s mi Bl
MOBEPXHOCTH B MaciuTal - i U - ; B CX
xouc]:pyxmm penepos W myHkToB Oe3  cobmojcHuA maciraba; mmg;
OCHOBARMI IUIOMIAZOK CKAAJ0B MOJNE3HOro HMCKOMaemoro B Maciutd ‘
1:200—1:500; mpodmin KCIe3IHOJOPOKHBIX H mouoﬁnnw;xﬁ nyTen ;
maciutabax: ropusontasprbii 1:1000 wim 1:2000 1 BepTHKATS! COOTBET-
creerno 1:100 u 1:200 (r.e. 1:10).

14. ONPEJAEJEHUME U YYET OBBEMOB BBITIOJIHEHHBIX
I'OPHBIX PABOT

14.1. ONPEJEJEHUE U YYET OBBEMOB BCKPBIIIHBIX MOPO/L
U MOJE3HOIO MCKOMAEMOTO

OB%eM BCKpHILIHLX TOPOJ W MOJEINOr0 HCKOMAEMOFO BOSMOKHO OmIpe-




BLINOJINAIOT 1O YHCIY OTIPYKCHHBIX mnmm Myxo.,
TPAHCTIOPTHLIX eMKOCTEil BejIeT ancneTviepekan cayxGa, Obnenm o

Tae n—vmeno  emxocreit;
ument sarpyskn emxocr,

Kospdmumenr sarpysxn onpeaeaseres wepey OW
BPEMCHH  (MecsIt, KpapTa) \

k‘V.fV\

rae Vo dakrnveckuit ofnem TOpHOI - Macert n Mm
'-la.cro " lmplaepeﬂ onepa;nm YUET oprammsyior ¢
BIBCIMBAIONMX  yerpoliers,  YUncno  py ST
PACCYHTBIBATE WA BIBCIIMBAIIE Beel Thancnoprupyemoii ropic
TaKas  oprannsanms JATPYMHTENLIY,  TO
WIBCIIMBANME WY TOrO  wiesy TPANCTIOPTHIAX epescrn,
OTIPYkeno emenoi, IKckanatoproi Gpuranoi, ) A

Bubopounoe masenmnanye HITPYAKCHIBIX TPANCHOpTInIX
Guith opramwiosano rtax, wroGu muiGopky mpesier :
41068t rpadmk BLIGOPOUHOrO Wane By Oecnenmman
s kol 6 Mpn antoMobmLIOM Tpanen
IKCKABATODA 34 cMeny pomkmo Ouite manemeno
MOCBANOB  Kam0if Ipysonoanemuoctu; MG
OHOTO cocTang, YROMIIEKTORAIIOI O 1y naronon
Mo pesyanraram BABCLIMBANY KOHTpompyior

A0 oMepemoro  konrpossnoro
numunamm Ipyxen

BIX W HOPOKIIX TPANCTIOPTHLIX Coc
O o 0]y, r =
Metoau  oneparummoro YIETA 0K e
VEMA, LMY 10O emenpoff Opurasiof ke
HOCTLIO He Gosee §9%, A '

PR IEHHeMm

ETO Wapigy, OPPEKTHPOBA IS
OGOraTHIE LXK  dh X ey
Aonyckaerey fapix APYIiX nepep
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3 5, 8 H,— yciosasic a0CIpCCa # OpARHATA i-TOW TOYKH, 11— THCI0
T0%SE B CoUCHEM. | — NOPAIKOBLIA HOMEp TOYKH.
Wero mhnse Izsmbic 112 DOAYCT2 MIOMWA%edl ONPCACAMOT NO Naamy

¥y, # H, B ycsossoH m?:z,‘m m;
cemvouem nopazme. Or voum [ (psc. KOTOPYW OpPHENM2IT 1
mz%230 YOIOBHOM CHCTEMM KOODIMHZT, HIMCPRIOT abcupccsl y; OCTATEN
AZPENTEPELIL rmmmnmnnﬁmﬂpm-mm
sammeuzzor opmmmary H,. mmwmwlm
sarvacieEEr Miomaicd no fopwyac (1) HaXOAAT PaHOCTH Heoy—Hi s

nisZga

Ipaduiccandi cHOCOD OUPEICICHAA MAGMALCH IALTOSIETCH e
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Puc. 144, Cxempl onpejiesichust 00LEMOB TEOMETPHUCCKH MPABHILHBIX  TCJI;
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142, IOJACYET OFBEMOB HA CKJAJIAX FOTOBOW NMPOAYKLUH

JUns OTKPBITBIX CKAAZ0B NPEAyCMATPUBAIOT CIUIAHMPOBaHHYIO, 3abero-
HUDOBAHNYIO WM 3aac(a/ibTMPOBAHHYIO [UIOMIAZKY € TOMOTpadmieckoil
CheMKOH B macirabe Menbde |:1000. CreMouHbie TOMKH 3aKperuigior juid
A0ATOBPEMEHHOH MY coxpannocTh. Ecam nonessoe uckonaemoe Ha ckaiax
XPAHHTCH JUTHTEILHOE BpeMsA, TO CLEMKY CKJajia MpoBoOAAT Mocic OKOHYaHUA
CKIQMPOBANKA W nepea Hayanom orrpysku. [lpu obHapykeHHH HIMEHCHHA B
hopMe Wi obeme cknaza TPOWBOAAT KOHTPOABHYIO ChEMKY, MO Pe3yJb-
TaTam KoTopoi KOppekTHpyIoT o0BEeM cKJaja.

Iepen cuemkoit MOBEPXHOCTEL  MOJNIE3HOIO MCKONAEMOro HAa CKIaje Bbl®
DABHMBAIOT W 10 BOIMOKHOCTH NPUAAIOT €My MPABHIBHYIO FeOMETPHYCCKYIO
hopmy, 4t0 nossonser umorua npu Manmix ofbeMax Ha CKJIajax MmoJesHoro
“C“’r'l“m”""‘ NPOHIBECTH €10 WIMEpeHHe pyETKOM.
m%:"":‘:-::o;m““y OTBAJIOB, CHEMOYHBIC TOMKH MOXKHO CryWaTh, npoxuas
NyHKTamu u‘:m“qumc T MeHYARIAe. XOHMEMESE R
X e pon CABHME TOSKH ONpenensTh MoAApHAIM crocobom. IR
nnPt‘ch:lcuHJu ¢ fa npepbimate 200 M, a KA nmn — 100 M. TpH
MBIMHBIX 174 I:Moq"?" TOUKH NONAPHLIM  criocofom MaMepsioT JBa IPH
JTHHHH mw:rlmmn“ “pfmu-ﬁ “ JeBL yribl HA O/HO HANpABJICHHE. i
nd PYJETKOR B npsamom u obpatHom nanpapaenusx. P

Mek/Ly ABYMS WIMEPCHUAMM He [OIKHA MPCBBIIATE 1/500 wmner, Tpu '|
cvemke orpasion obsemom g0 100 Teic. M* paccrosmme ot MHCTPyMeHTa
0 peeduoil TOMKH, KAK [PABMIO, HE JOJKHO npesbimare 60 M, a pacc- ) |
rosHHE MEKILY pecyHbIMM  TOYKamu — 10 M, npu O6abmmx  obvemax co- Al
orpercrpenno— 100 u 15 M. Tlpu HEBLIPOBHEHHBIX MOBEPXHOCTAX CKIAAA ‘
(0TBANA) PACCTOSHME MCKY PCCYHBIMH TOYKAMH COKPALIAETCH COOTBETCT- '
penno a0 6 u 10M. TLIOTHOCTE NOJC3HOIO HCKOMACMOro B OTBAJC, CKIaje '
ONpEEAIOT COCOBOM MEpHBIX CMKOCTEH, npobHOH BHpYGKH 1 mpoGHOIL M
BBICMKH, an YIUTOTHEHHHA NMOJIEFHOI'O HCKOMACMOI'o THKE/ILIMH MEXAHHIMAMM, I
eCM MOKAIATENb TUIOTHOCTH HE MPEBBLILACT MNOJOBHHBL JAONYCTHMON Mor- |
PEIHOCTH  €¢  ONpe/IC/ICHus, yKasanuoi B Tabauue, nesecoobpasuo mnpu- 1
MeHaTh crnocob MepHbIX emkocted wau npobuoit suiemkd. B apyrux cay- !
qasx HMCnosb3ylor cnoco® npobmHoi peieMkH WM npoOHOH BeipyOku. B |
KayecTBC MCPHBIX EMKOCTEH CHIyXaT TPAHCIOPTHBIE COCYAbl (KeNe3noao-
pOKHBIC BATOHBI, ABTOMOOMIIM) WIH CHCUMANLHO H3TOTOBICHHBIC AUIMKH
pasmepom 0,5 x 0,5 x 0,5M. B nocieaneM ciayyae HHCIO  ONPEC/ICHUHA
oTHocTH  aosmkno 6wt He Mmenee 15, Maccy paronos, asromobunei
okpyrasior o 0,1 kr.

Criocob npobHO BHIEMKH 3aKII0YACTCA B TOM, YTO NPOXOAAT wyphnt win
Apyrue BupabOTKH MPABHILHOH reomMerputicckoil popmbl. Crenkn BLpaboToK
TU@TEALHO BHIPABHMBAIOT, PasMepsl BIpabOTOK HIMEPAIOT HEpes Kak/bie
0,25 raybunst. [lonespoe HckonaeMoe B3BCIIMBAIOT, MACCY OKPYIUIAIOT
ao 1 Kr.

[lepHoAMYHOCTL  ONpe/iceHns [UIOTHOCTH  YCTAHOBJICHA  OTPACICBBLIMH
HHCTPYKIMAMM WIM BhlilecTosieli opranusauncii. Ecam obvem cknama ue
npesuinaer 20% Mecsunoi J0OBMH, TO MIOTHOCTE MOJE3HOIO MCKOMACMOro
HA CKJIAJIC MOKHO ONpEACATh HE PEKE OAHOTO pasa B HOJAYIOMAC, €CIH

JOMYCTHMASA NOTPELIHOCTE €€ CPE/HEro 3HAMCHHS HE MPEBLILACT YKAZAHHYIO B g
Tabune. iy

14
14.3. VUET U JIBWKEHHUE 3ATACOB [1OJE3HOIO MCKONAEMOIO i

" OBBEMOB BCKPBIIIW : - |8

Jlns onpeenenns KOTHYECTBA MOJE3HOI0 HCKOMAEMOro B nmxmx

Vier Obibaer Gyxraitepckiil, omepatupibii M Mapkueliepckuii. Byx- 1
TAATepPCKMi yueT BeAyT HA OCHOBAHWH HAKTAAHBIX 00 OTrPYy3Ke MOJEMbIX 'y

HCKOTIAGMBIX 33 OMpE/Ie/ICHHBIA OTHETHbI Nepuoa (Mecsl, Kpaprai).

M onpepeseis A0GKTOr0 MOJEIHOTO HCKOMACMOrO




i {cTaruC'ru-lccxuﬁ) yueT NPHMCHAIOT Kak Ha
qoBbve, TAK W HA BCKPBILIC. [TpH NOMOIK ONEPATHBHOTO YUCTA ONpejensior
Th GpeMBl  MOJIC3HOTO HCKOMAEMOT0 10 OTACALHBIM - YHACTKAM ¥
uofﬁmmcﬂ (I;M Ero BeiyT nyTem mojctera OTIPYKCHHBIX  TPAHCTOPTHEL
;f;:?:::: puoﬁnm'o {1 PHOOPOMHOrO HX BIBCIUIMBAHMA TPH HOMOWW
CI‘ICILH&II‘I»IIHX CHCTYHKOB, YTHTBIBAIOLIMX qucnf) xogmcﬂ MEXAHHYMECKHX JIonAT,
O11 pyKeHHOC KOJAMMECTBO  MOJCIHOIO MCKOMAEMOro, T,

OuepaTHpHbl

qg=kn,
rne k-—cpenHss  Maccd TPAHCTIOPTHOTO COCYAA; 11— WHCIO  OTTPYKEHHbIX
TPAHCIOPTHRIX COCYA0B 34 onpeaeseHubiii NEPHOL

Jlobeiwa mo kapbepy. T,

Q=Xq.

Mapkumeiigepckuii yuer Beayr Ha OCHOBAHMK  MapKiueiaepeknx
CHEMOK, B PEIYILTATE KOTOPBIX ONPEACIAIOT obbemut  106BMHBIX  pabor,
BLITONHCHHBIX KAKIBIM IKCKABATOPOM 34 OMpe/C/ICHHbIA NICPHOA BpeMeHi
(mecstt, kpapran). Jloburda noJe3noro HCKOMAEMOT O, M7,

V=V, +(by—by) _
rae by by — 106BMA NONEIHOTO HCKOMACMOTO 3a nepuon (3—4 jms) or
BPEMEHH TIPOHIBOACTBA CHEMOK A0 KOHIA MECAIA B HPC/ALILYIIEM H TCKYILIEM
MECHIIAX.

Ha kapbepe AONAHA BECTHCH KHHIA y4eTa JBHXCHHA TOPHOH  MACCHI
(OTACABHO MO BCKPLIHBLIM MOPOJaM H NOJACIHOMY HCKOTAEMOMY), 3arioinse-
Mas MAPKILCAAEPOM NOCIE KakIOH CHLEMKH,

B 5y KuMry BHOCHT AaHHBIC (0 ONEPATHBHOMY YHCETY, MPHHATHIC
KoHDOUIMEHTEL  pasphixienus, oOLEMbl BIOPBAHHBIX NOPOA  Hi yerynax,
OCTABJACHHBIC OT MpeAbUIyliero Bipuisa. Tak Kak Mapxmeﬂnepctﬂﬂ yuer
onpesenser 0bbeM JH00LIYH HEMOCPEACTBEHHO B MACCHBE, TO OH orTaudacres ot
OYXraaTepekoro u ONEpaTHBHOIO, KOTOPBIC YHHTHIBAIOT NOJIEIHOC HCKOTACMOC,
nepeleiee U3 APUPOAHOIO COCTOAHMA B TOBApHOE H nperepresiice
WIMCHEHHS B PelyibTaTe NEpexoa He TOALKO B (MIMHECKOM, HO H ’
KAUCCTBCHHO-KOIHYCCTBEHHOM O THOIICHHH.

Onpesescninii 06beM 110 MAPKIICHACPCKUM JaMEPAM HCTOBIYETCA i
yueTa GATAHCOBBIX JANACOB B HEAPAX 3CMJM, @ TAKKe NMOTeph W pasyboxH:
BAHMA TIOJEIHOTO  UCKONAEMOTO,

Mapkiciziepckuii 1amep SBISETCS KONTPOLHBIM s GYXrantepckoro i
OnepaTuBHOTO ydeta, O0LEMBI BCKPBILIHLIX TOPO/ YYHTBIBAIOT B
obbeMa niaoTHOR TopHoll Macchl. .

Bekpuimmuie paGotet yumrsisaior onepatupimM crocobom H mapkineit-
‘;‘:E:“M“ AMEDAMH, KOTOPLE ABIAIOTCH KOHTPO/ILHBIMA JUIsl ONIEPATHBIOMO
e o e orabanon AR OO

YIAOB  (ABTOCAMOCBAJIOB, JyMIKApO

BCKPRIIHLIX OPOJL B IWIOTHOM TeNe, BHIBOIMMBIX 34 CM

_Q.no e
gk)’
rie L
206 © rpysonosnemiocT, TpaeIOpTHONO Cocytd, bl e

i, T/MY A MHCIO  OTTPYKCHHBIX TPAHCHIOPTHBIX COCYAO0B 34 CMeHY;
o korpduiment 3arpysku; k— koapduiment pasphixicHus.

Mapkiuciiiepckuii - yueT npuMensior  kak  Gosee  joctopepubiit  uis
KOHTPO/IA ONEPATHBHOIO yHera, OObeM BCKPHILIHLIX MOPOJ, M*, 33 OTHETHBI
KaJICHAApHBIL CPOK  (Mecstl, KBapran)

V=V, tlag—a,)

pe V,,— 00beM BCKPBILUM 10 MAapKiieHAepekoMy yuery; da,, a;— obbem
BCKPBIIIA 1O OTCPATHBHOMY Y4ETY 33 NCPHOA OT BPEMEHH NPOHIBOJCTBA
CLEMOK JI0 KOHIA MECHIa B NPEAbUIYIIEM M TCKYIIEM Mecsnax.

Ecim B NOPOJHBIX YCTYNAX BCTPCHAIOTCH BKAIOYCHMS MOJCIHOIO MCKO-
[AEMOTO, @ B TOJE MOJEIHOTO MCKONACMOro MpOCHORKH MyCTOl nopossl,
10 MAPKIICAACPCKHIT yueT NonyTHOH AoGLMM W NOMYTHOH BCKPHILIM OYCHE
JATPY/HEH, TMOITOMY TOTYTHBIE BCKPhiy W 00BNy OOBIMHO yHHThiBa-
JOT ONEPATHBHLIM TYTEM W CPABHHUBAIOT € JANHBIMH TCONOTHYCCKON pa3-
BCJIKH.

[opHoe NpeANpHATHE B [POLCCCe IKCIUIYATALHA  COCTABIACT Gananc
JBWKCHMA  JANAcoB  TMOJE3HOro  Mckomaemoro (opma  5-rp), BRIXOAMT ¢
NPEMIOKCHHAME B TOCYJAPCTBEHHBIC WIH  TEPPHTOPHAILHEIC (I'K3, TK3) &
KOMMCCHU 110 3anacam HeAp 06 HIMCHCHMH TEXHHYCCKHX TPAHNIL, NepeoeHke ‘B
JAMACOB IKCIUIYATHPYEMOTO MECTOPOKICHUS, KOHTPOJIHPYCT H OCYIIECTRSCT ~R
MEPOIPHATHA 1O OXPAHE HEAP B UCISX [OJHOTO H3BJICHCHHHA MOJIC3HOTO
HCKOMAEMOT 0, YCTAHABIMBACT CTENEHb TOTOBHOCTH TOJIE3HOIO HCKOTIAEMOTO K i
BHIEMKE. _

Vuery noatexar kak Ganancosmie, Tak M 3abajancomele samacel. 2
BadaHCOBBIMH 34MAacCaMi CUHTAIOTCA PAIBCAHHRIC H JIOCTATOMHO i

)
I

-

HAYNCHIBIC JAMACH! MMOJIEIHOTO MCKOMACMOIO B HEAPAX, KOTOphie 1O cBOCH
KOMHMMECTBEHHON M KAYCCTBCHHON XAPaK1epHCTHKE M TCXHHKO-IKOHO )
NOKABATEIIM MOTYT BBITH penTabeibio A00ITH H HCIOMLIOBANK B
xoagicree, ; ; Al '
3a6anancOBLIMH 3anacamMi ¢ CA PRI
WMACK  MOJNEINOrO  MCKOMAEMOTO, KOTOpBIC TpH ¢
: e g'i _Oln@ B M




Bexpwwme  Puc. 14.5. Cxema onpenenenus
C——_J), % nosesmoro wexonacmoro o creneme o
U 1 lasme  DOATOTORNEHHOOTE:
n— ucxonae- | — rotoBWe K BhiEMEE; -"“"m'mllwmn;
(=] noe BOKPLITHIE g
W,

MoaroToOBACHHBIMHE 3aMACAMH ABISCTCA HACTb MONE3HOTO Heko-
[14eMOT0, MOJTHOCTBIO OCBODOK/ICHHAS OT BCKPBLILUHLIX HOPO, MO OTHOWEHKIO
K KOTOPBIM MpOHICHBI Beie3/IHBIC W Pa3pe3Hbic TPAHILCH.

BJ0K MOArOTOBJEHHBIX 3ANACOB CBEPXY OrPAHHYCH IUIOCKOCTBIO MOBEpX-
HOCTH MJACTA, OCBOBOAICHHONH OT BCKPBILIHBIX MOPOJ WM 9acTH NozesHoro
UCKOMAEMOr0; MO MPOCTHPAHAIO — IPAHHIAMH KapbCpHOTO TOJA;  BKpect
ApOCTHPAHHA — HAKJIOHHON TJIOCKOCTBIO, PACHIONIOKEHHOH OT HHAKHEH Gpopky
BLILeTeKALEr0 YCTYlla Ha PacCTOAHHH [UHPHHBI BepMBl, MPEAYCMOTPEHHOH
APOEKTOM; CHH3Y — IIOCKOCTBIO, OTCTOAIIEH OT BEPXHEH [UIOCKOCTH Ha
BBICOTY YCTYna. :

[oTOBbIE K BBIEMKE 3amachl — 97O 3anacel, KOTOpbIe B M0b0e Bpems
BOIMOKHO 0TpabaThiBaTh 6€3 KakuX-THOO MOArOTOBHTENbHBIX pabot. Buiemka
FOTOBBIX 34MACOB BOIMOKHA TIONHON IKCKABATOPHOM 3aXOJKOHM NPH Makci-
MaIbHOM BHICOTE YCTyna ¢ COOMIOACHHEM BCEX MNPABHI IKCILTyATAlHH W
TeXHUKH 0e30MacHOCTH.

144. YUET U KJACCUOUKALMA TNOTEPh

MMoTepy MONE3HOTO HCKOMAEMOrO pA3feNfloT Ha oObleKapbephbie #
IKCIUTYATAUHOHHBIE.

K ofuekapbepHblM OTHOCAT MOTepH OAJAHCOBBIX 3aMacoB MOJCIHOTO
HCKONAEMOTO B MPEAOXPAHMTCIbHBIX W OapbepHBIX UEIAMKAX, H3IBJICHCHHC
KOTOPBIX HE MPEAYCMOTPEHO MPOCKTOM. o

JKCOAYATAUKOHHEIE MOTEPH AELNAT HA MOTEPH B MACCHBE H TOTCPH
016HTOrO Moe3HOro Hekonaemoro. IoTepu B MaccHBe — 3TO MOTEPH B MOUBE
H KpoBJe [UIACTA, BHYTPH MJAacTa NpH CEJEKTHBHOH BbleMKE.

Motepn 0TOHTOrO MOJEIHOTO MCKOMAEMOIO — 3TO TOTEPH MPH B3PLIBHEX
paboTax, NpH MOrpy3ke W TPAHCIIOPTUPOBKE, NepepaboTKe M MpH XPAHCHHH Ha
ckranax. [lotepn B kpoBie miacTa BOIRMKAIOT BCJACACTBHE Cpesamis npi

JKCKABAUMK TOPOJI, 3aYMCTKE KPOBJM MUIACTA MONE3HOTO HCKOmaemoro of
OCTABIUMXCA BCKPBUUHBIX MOPOLL 101E3HOTO
Motepu B nouse niacta uMeroT MecTo M3-3a OCTABJICHHA HACTH NOAE3HOTO
HCKOMAEMOTO  Ha  NOACTHAAIOMMX MOPOJAX. ITO JIPOMCXOAMT MO NpHY
C1aDOCTH NOACTHIAKOMAX NOPOJ, HEPOBHOCTH fIACTa. TloTepH yBes
€4 C YMCHBUICHHEM KPENOCTH MOACTHAAIOMAX TOPOA, € ¥
HAKIONA sanerauus miacta, B MeCTax I'€OJOrHYECKOrO
Mpw cerckrueno prievike moTepn BoIMAKAIOT W3-33 HANHYHA
MIPOCIOCE BHYTDH MOJEIHOTO MCKOMAEMOFO, MpPH OTTPY3ke K
HOAEIHOIO  HCKONAEMOTO YXOAMT B OTBAMBI MYCTHIX

['OpHD-I'E(L"IOI HYeCKHe H :
THAPOreoN0rnYecKHe yCIoBUA
HEKONAeMoro, tem Gon %

CTHXHAHBIX AB/ICHUAX.

e uMetoT mMecro ero norepH. I
Hanpuvep, npu npopsise Bojwi B Kap

fopod B Kapbepe, BCACACTBHC HErO MOJE3HOro HCKOMAEMOF0 MepeKphiBa
GONBIIMM CI0EM BCKPBIIIHBIX TOPOJ, 4 HaCTh CMEIMBACTCA CO BCKPHILIHEIMK
nopomiMB. ) :

[lotepu OTOHTOrO MOJE3HOTO MCKOMAEMOrO TPYAHO MOANAIOTCH 4 =
0BLIYHO YCTAHABAHBAIOTCA OTBITHBIM TYTCM. Iy

[1py B3PHIBHBIX PabOTaX MOTEPH MPOUCXOAAT H3-3a Pa3BPACKIBAHKA KYCKOB

[10JIC3HOTO  MCKOTIAEMOTO 33 TpEeNbi TOPHBIX paboT, B BhIpaGOTaHHOE _
NpOCTPAHCTBO MM HA BCKPBIIUHBIC TIOPOJBI, € KOTOPLIMH OHO yaajnsercs B \'I
orpansl nycTix nopoj. Ilorepu npu norpyske u TpaHCIOPTHPOBKE HMEIOT :’J
MecTO MpH HETOMHOH NOTpY3Ke, MEPErpyIke TPAHCTIOPTHBIX COCYZOB, HEHC- i
paBHOCTH KOHBEHEPOB, #*en0b0B, TOTKOB H T. 1. : b

Bo Bpems nepepaboTKH MOJE3HOr0 HCKOMAEMOro 4acTh ero npu Apobie- i
HHH YXOOMT B Ka4veCcTse MbUIH B BO3JYX, .qa,cn,—-p XBOCTOBBIC OTBAJIBL. -<&
15. MPUBOPbI U UHCTPYMEHTbI , ' i

15.1. [IPUBOPBI JJISi U3MEPEHUS YIJIOB w
[Ipu6OpsI, NPEHAIHANEHHBIE /UTA HIMEPEHHS TOPHIOHTATBHBIX W BEPTH-

KaZbHBIX YIJIOB, MMCHYIOTCA TEOAONMTAMH. gy
OteuecTBenHas NPOMBILICHHOCTS BbII)

-

coraacio 'OCT 105

60-x rojos.
[Mo TousocTH HIMEpPEHH:
BhicokoToqHBe T



seMOM. BBICOKOTOUHBIC TCOIOIHTEI MPHMEHAIOT jing
jop Ha myHKTax TpHAHryLmwid I W onan s
W3MepeHHs YT o (YHKTaX TPHAHTYALUIN [11 1 [V KJ4CCOB M NONMIOHOMETPH
Teo'nonﬂ?'ﬂasgnnon. Texunyeckne TEOMONHTbI MOJIYHHIH HaubobuIYIO
l-ro B 2-1o0 n}:wcrb 8 NpaKTHKE MapKiiieiiiepckix  pabor.
pacnpocTpaHe T T30 (puc. 15.]) mpemasHaties s W3MEPEHHS  [OPU3OH-
TeoaoAn “n oM MDHEMOM €O cpeaHedl KBAJIPATHYCCKOH MOIPENIHOCTBIO
TRULALE YE7D obom mosTopermi — 157

" ppH H3MEpeHHH CrocC
30 nf;l;aa“ 4 TeofONMTa C MOABEMHBIMH BHHTAMH KECTKO COCIHHeHa ¢

4BISIOUIHMCS OJHOBPEMEHHO HOM ¢yraspa. [opH3oHTaTbHLI
OO, . BMMOTHCH B BILIC CTCKIAHHOTO KOTbUA, 3AKPCIICHHOTO Ha
:pe};ra;uﬁic}oﬁ ocrope. Konbllo HMEET JCICHHA OT 0 g0 360" c uHTEpBaNtOM
qepes 10'. Kaxaoe rpaycHoe AcIcHHe oundposano. B ueHTpe Kpyra mmeetcs
monasi BEpTHKATBHAA OCh, KOTOpds BXOIHT B OTBEpPCTHE MOJCTABKH. 53 CBOO .
ouepeab MOJas BEPTHKATbHAA och AMAAAAbLl BXOAMT BO BTYJAKY aumba. IMpu
obmeii OcH BpalicHHs MMMO0a M ATHAAbl KOHCTPYKLHS TEOAOTHTA obecne-
qEBaeT BO3MOXKHOCTb KaK HX COBMECTHOTO BpALICHHS, Tak W BpAIICHAA no
orzenbHOCTH. Jlis 3TOr0 B TEOJOAWTE MPEAYCMOTPCHLI HABOIAUIHC H
3aKpenHTe/IbHbIC BHHTHI. Ha anmaane KpensATcd [BE KOJOHKH, Ha KOTOPBIX
3aKpelieHd TOPH3OHTAIbHAS OCh, KECTKO COC/IMHEHHAS CO 3PHTENbHON TpYOoit
H BEPTHKAILHLIM KpPYTOM (mamOoM). . .
3puTenbHas TpyOa HMeEET ONTHYCCKHH BH3HD AR NPUOIHAEHHOTO

peHns yria OHHM np

Puc. 15.2. TIpHHUHNHANBHAR CXEMA TCO-

HaBeIcHHS ee Ha Hedb. OHa cHaOkeHa HABOAAWMM H 3aKPENHTEILHBIM HONYHCHHOMY THCTY AOGABISET
punravi. [IpH HaBenewnW TpyObl HAa [eib CHadana J0OHBAlOTCA ter- MHHYTHI, B3STBIC Ha [7a3.
KOro H300pakeHMs CETKH HHTCH HABOIAUINM BHHTOM, 3dTeM caMoi Ie- I'—43°52" % &
an suHTOM QOKyCHpyrowed JMH3b. B OCHOBaHMHM OAHOH H3 MOACTAaBOK Teoaonnt 2T30

TpyObl YCT@HOBJACH UHTHHAPHYECKHH YPOBEHb, OCh KOTOPOro mapaiieis- T30. ¥V mero BMecTO

Ha KOUTHMALHOHHOH IUIOCKOCTH (MIOCKOCTb, CO3AaBaeMas BPAIICHHEM TpYy- mHkpockon (pmc. 15.3,

Out). Takoe mnolokeHHE OCH H MJOCKOCTH oOecreYyHBaeT KOHTPOib 32 Jlam6

MPaBHIBHOCTBIO H3IMEPEHHS BEPTHKATBHOTO YI71d. YPOBEHb HMEET HCHpa- —75%.

BHTC/IbHBIE BHHTBL. YCTPONCTBO BEPTHKAILHOIO Kpyra aHajOrMYHO TOpH3OH- MHHYC, TO

TanbHOMY.

Jns OpHeHTHpOBAHMA THHMA Ha MECTHOCTH OTHOCHTEJIBHO MArHHTHOIO
MEPHIHAHA HCTONB3YIOT CHEMHYIO OYCCONb-OPHEHTHp, KOTOpas KpemHTca Ha
KOPIYce BEPTHKATLHOIO Kpyra CHEUMANbHBIM BHHTOM. .

Teo101MT UCHTPHPYIOT Ha BepmIMHY yI/ia HHTAHBIM OTBecoM. boiee
TOYHOE UCHTPHPOBAHHE TNPOH3BOAAT 3pHTEbHON Tpyboil. B arom caydae
TpYOY MOBOPauMBACT OOBEKTHBOM BHH3 HA OTBEpCTHe. 3aTeM Ha BEpTHKANS-
HOM KpYyIe yCTaHABAMBAIOT OTCYeT, pasHbii 180,

B cTofike NOACTABKH €O CTOPOHBI BEPTHKATBHOTO KPYra 3aKperieHbl y3isl
OTCHCTHOH ONTHYECKOH CHCTeMbl. OTCYHTHIBAHHE BLIOAHAIOT MO OMHON
cToposie mMGoe. MprAwnmatbias cxema TeoJoaMTa MOKa3aHa Ha pHe. 15.
Xon ayueli cmera mokasam NYHKTHpHBIMH THHHAMH. OT
HATIOMHHATOP 7yY CBeT4 OCBelaeT TuMmb BEPTHKAIBLHOIO xpyra. -
W300pakeHHE WTPHXOB THMGa 4epe3 CHCTEMY TpH3M H .
PHAMAIE HA ILIOCKOCTL ITPHXOB FOPH3ORTATLHOIO KPYTa,
OGOHX KpyroB mepenarorcs B NHH3Y, HAa TUIOCKOH
HAHOCeH HHICKC 118 OTCYHTHLIBAHHS. l:loc:a: 31070 ¢



OpHIHHATLIBIMA  SAKPEHTCTLULIMN W HABOJAUIAMY  BUHTaMY.  AJNuiaja
pEpTHKAILIOTO KPYIa WMCET IMARHApHYICCKul  xonTaktuuh yposens. [Lig
OTCHHTHBAINA 110 TOPHIOHTANLHOMY KPYLY HCHOAWIYIOT WIKANY TEONOANTA
2TH); g OTCHATLIBAHKA 110 BEPTHKANLHOMY KPYLY — KAy, wiobpaxcmiyio
wa puc. 15.5. Orcuern no wikasam pass: B—405, I'—86'55, B
nyCToTenoh BEPTHKAIRHOR OCH TCOAOMMTA PACTIONOACH c&mmu ontasec-
xoro ueHrtpupa. OKYI4p €10 BWBEACH W SaKperuied Wa anmpamiol wacru )
teoponuta, ynobuoh ana wabmogenus za sepimmnoR yraa. N
Teoponnt TISK covian wa 6awe reononmra T15 u ormmwaetcs tem, 1o
BMECTO IAMIIPHICCKOTO YPOBIA TIPH AIHIALEC BEPTHKAABIOTO KPYIa B Hem
| pacnonoxen xownencatop. YCIpoficso KOMICHCATOPA MOSBONSET ABTOMa- =
THYECKH  YCTPAHATE TIOTPEIHOCTH, BUIBANNMIE OTKAOMEHHEM BEpPTHKANLION 3
ocu TeogoanTa B npeacnax + 3. menmnmmpomm . Y
#e, xak y reogonmia 2130, WG
Teononur koposuh TKIS (pm 15.6) npemamasen m um 4"
WHA  TOPWIONTATLHELL YIT0B O[NUM  NIPHEMOM €O cpeaneli §
xok norpenmoctio 157, flopaiox wimepenus yrion Teoionmrom 5 taxoh
xe, kax reopomgrom TIOM, Orauuse saxmoacica nmun mm_
PEIYALTAT  HIMEDEHHA CHHTIBACTCA WE C OKpaWa  MMKpocKona, a co
cnenmansoro Tabno. I ! i | e

Puc. 154. Teonommr TIS .
I5.0.1. MOBEPKM TEOAOANTOR
B

Puc 155 Mo speuns OTCIETHOTO
wuxpocxona y teopommrz T15

Puc. 156, Teoaonmr TKIS

Teogoantin TIM, ZTHM oramsaorca or Teogonuros T30 n 2190
Lo 10 HMEIIT CHEMMYIO TIOJCTABKY, PEREPCHONMMIE IIATHBAPHYCCKHE YPOBiH
(2 urr) ofecTcInBaOT CHMKY € NEPEBEPHYTOIO TEOMONATA;

X POy HOBAMHE OPECTEIMBAET TOJCHETRY OTCHETHON CHCTEMM ¥ m
HATEA, Ha KOPIYCE OIITHYCCKHX BHADOB KEPH JLNA uﬂl’fpﬂl’ﬂm .
HALOJATCA TIOJ OTRECOM, JONIOANATCILIME HACA/IKA Ha OKYAS w ‘
MHEPOCKOTia TORONANT WIMEPATHL BEPTHKANLUBIC YIAWM 10

ETKE WHTER  yAySae! GUECHPORARKE ROAOKEHHA umwm
WKPICHROTO B KpOBAE TOPHOR BIAPADOTKH.

Teonoanr TIS (puc. 154) npcp;samw A W
:4H1t,uuz YIOB O/HAM IPHEMOM CO Cpeineh K

Hpmiimnmanman  crema  yorpoficrsa  TeosoNnTa w ﬁ
reogoanta T30, Oramma coctont » Caeymem. '

Teogommy wweer cwemnyio noncrasky, 410 unm :
G TPEREI aTHBHOMY cuqcoﬁ, Ou cralren HOBTO )

Al)“



s sym-myext. [locae 371070 mOBOpawMBaloy
2 yIpeE OCTANCH B2 COPCMHE WM CMECTHICE Ha
o snoRcH0. B MPOTHBHOM Ciay4ae Aenaior

reo30INTa B PAbOICE BOJOECHHE.

:f;:“cp“ 4 Buawpuas OCh IPHTEALHON TpyOL JonAHA OWTL mepnen-
IMXYIpEA & TOPHIOHTZANLEOE OCH BPAIICHHA TpyoLL

[opasox nosepru. HapoiaT UCHTP CETER Ha YAAACHAYIO TOUKY MCECTHOCTH,
PACBOICELHEYIO HA YpOBHE BLICOTH TCOMOAMTA. " npll_m NOACKEHHAX
Epyia «npaBos # «3BO» BEPYT OTCICTH HA TUMOC TOPHIONTATLHOIO Kpyra.
[lases. OTEpen#E EXPENHTCILHLH BHHT DOICTABKH, NOBOPAMBAIOT TCOAONHT
#a |40  Jaxpenss TeOJOT B MOACTABEE, HEHTP CETKH HHMTCH CHOBA HABOJNT
7y e 1o%xy. Bims orceers npw xpyre «apason» KIl, n «aesor K,
OnpEIEATOT SHAYCHMC KOLTMMAUNOREOR norpeusoctd C.

T3z omruseczux teogosutos 130, T3 xoaiusansoHHas norpem-
BOCTE

(KM, — K1, + 180 )+ (K, — KJ1, 4 150°)
y ;

Homycruvse mmasenns C 113 1eosonura T30 cocrasasior 2, A8 TeOJOART2
TI5—Y.

llopsoow  swemuposku. [1a% yoTpancssus HeAOMYCTHMOR KOATHMALNOH-
HOE DOTPEIHOCTE  ROCTYNZWT Cacayioumsm obpazom. Bpamenuess Haso-
JAUETO BAHTZ 2TMIANA TOPHIOHTAALHOTO KPYIA YCTAHABAMBAKOT HA MMM~
G oroser. papwuh KN=KI, —C. fpu 1o mewtp corxm muveh
cuecTuics ¢ mabmonzemofi 1ouxu. [lelicreya GoxopsMH i

BAHIAMHA CCTKH  BHTCH. BOBRPANAIOT  [EPEKPECTHE
WECTO,

C=

[opsoox wemuposku. LA YCTPAHCHHS HAKAOHA OCH BCOOXOIMMO NpPOH3-

nosepxaﬁ.mmmmﬁmmw
XyIApHA X TOPH3OH pamipyon < B b i . o B
Topadox iy, Hasoaar sepTHKAILHYIO HWTE CCTKH HETEH Ha XOpOmIO

pHAMMYIO TOUKY, HOCAE 4€T0 TPYOy I1aBHO NEPEMEIIAIOT B KOLTHMAIHORHON
n10cKoCTH. YCI0BHE BHIOTACHO, CCIH HUTL B NPONCCCC ABHACHEA TPYOM He

croauT ¢ HaDMOA2EMOH TOYKM WIM CXOMMT He Gonee dem Ha 1/3 penwuubI

aupatol ee 10 TAXOTO NOJOACHWA, NPH KOTOPOM I00paxeHue TOUKH He 1
]

Topaoox nosepxu. OnTHIeckuA BUIMP HABOAAT HA HETb, PACTIO
#a paccroammu 70 M, 3aTeM CMOTPAT B IpuTEALHYI0 TpyDy. Ecam




Mopsdox nosepri. }-'cTaillaa_:ll{B;lgw'l' 0Ch r‘cummfl'l‘i}l' B OT‘I!CCFIOE 10J10-
] 7 [ONBEMHBIX BHHTOB H OCbh WHIHHAPHYECKOIO ypompg
weme. Oman 13 TIOA ACHOJAFAIOT B OJHOM HATPABICHHH K HaGio-
TOPH3OHTATBHOTO Kpyrd pactioar nepemenna
oonoif | TOuke. JlGHCTBYS TOABEMHBIM BHHTOM, TEPEMCIIAIOT  My3kipek
3““10"; ]L, -ums VPOBHS. 3aTeM HABOAAT LEHTP CCTKH HHTEH Ha toy.
i 231 ROSHE e yTcueT MO BEPTHKATBHOMY KPYrY. DTum xe
ky HabmogeHnss H OEpyT ¢ ’ y
BHHTOM HAKJOHSAIOT TEOZOMMT B TNPOTHBOMONOKHYIO CTOPOHY Ha To e
qHCIO JCNCHHI YPOBHS, CHOBA HABOJSAT HA TOYKY H 110 BEPT I{Kd.,"IBHOMy Kpyry
GepyT orcuer. PasHOCTb OTCYETOB, MOJYHCHHRIX ‘OTIE“”‘_-'_IO“‘_’B reofonmra, we
nomkma GbiTh Gomee 0,2 B 9TOM Cnydae CHHTAIOT, HTO KOMTeEHcatop
obecneynBaeT MOCTOSHHBI OTCYET MPH HAKIOHE BEPTHKAILHOH OCH npubopa
g0 +3° s o

lTposepka duanaszona paoonisi A'u,mrcm'ffr:r;pd. [MoabemubIi BHlﬂ; pac-
[OMAral0T B HANPABICHHH KOLTHMAIMOHHOH MIOCKOCTH 3aKPEILIEHHON Tpy-
opr. [lmaBHO BpamalT MOJbLeMHBIN BHHT H OIHOBPEMEHHO Habmoga-
jOT B MHKPOCKON, Ije BHIHO MEPEMEIICHHE IITpHXa JuMOba  BepTHKab-
HOTO Kpyra OTHOCHTEIbHO [ITPHXA ILKAJIbI. B Moment npekpaiuenns
nepemelterns OepyT OTCYET MO BCPTHKATLHOMY Kpyry W CpPaBHMBaOT
ero ¢ HAYaTLHLIM OTCYETOM. 3aTeM MOABCMHBIH BHHT BpAWIAIOT B Mpo-
THBOMIONIOXHOM HANpaBAeHHH W Takxke Oepyr orcuer. Jluamazon paGe-
Thl KOMIEHCATOpA He HOMKeH OBITh MEHbIIC 3 OT CpeaHero mojo-
KEHHA,

Mopsadox wemuposku. TIpn HEODXOAMMOCTH HCIPABJICHHS NPOU3BOAAT B
ONTHYECKOH MACTEpPCKOii.

Mosepra 10. Ock onTHYECKOTO HEHTPHPa [OJ/DKHA COBHAJATH C
BEPTHKAILHON OCBIO TEOA0NIHTA.

Tlopsdox nosepxu. BepTHKAILHYIO OChb TEOHOJHTA NPHUBOAAT B OTBECHOE
nonokxenne. Ha MecTo NpoekTHpyeMOro oTBeca YKA4AbIBAIOT IUIAHIIET ¢
mactom Oenoii Oymarn. Habmogas wepe3 OKyJasp ONTHYECKOro HEHTPHpa,
KAPAHOAMIOM OTMEHAKOT HEHTP OTBeca. leoonuT nosopaunsaror Ha 180° u
CHOBA OTMEYAIOT NPOCKIHIO OTBeca. [Ipn BeMuMHE CMEIUEHNs LEHTPoB GoJee
| MM BBIIONHSIOT HOCTHPOBKY.

Tlopadox wemuposky. CHaMaloT KPBILIKY ONTHYECKOTO OTBECA H IIpH
NOMOILH HCTIPABATENLHBIX BHHTOB NEPEABATAIOT OKYJIAPHYIO 44CTh OTBECA HA
CCPEAMHY JTHHHH MEX1Y NPOCKUMSAMH [EHTPOB.

[Tosepka 11. Touka KpemneHnsi HATAHOrO OTBeca HOJDKHA COBNAJATH C
BEPTHKANBHOH OCBIO BpAUICHHS TeOMONHTA.

Ilopsdox nosepru. [pu nomorw OTBIOCTHPOBAHHOTO OMTHYECKOTO OTBecd
OTMEYAIOT Ha MUIAHIIETe, MONOKEHHOM HA 3EMITIO. MPOEKIHIO BEPTHKAILHOM
ocn TeonoTa. flocae 310r0 K NPOBONOYHOMN BHIKE NMOABEMIMBAIOT HHTSHON
‘:TB“- Ecm octpue uentpuposansoro Ipy3a CMeCTHIOCH Ha Beauunny Oosee
=MM. TO NpOM3BOIAT HCHpABICHHE.

- :i{:ﬁﬁdf:;B:;t’fztépo:{;cg. [Moarudaror MPOBONOYHYIO BHIIKY, HA KOTOPOH
JIKOJIEHHA  YCIIOBHA MOBEPKH.

[Tosepka 12. LUentp 8p:
e P BPALLCHHA anuaajhb oM
BPAILCHAS THMGa. Aa/ibl JOJIKEH COBMAJaTh C LEHTP

Y ontuyeckux TEOI0JIHTOB
HIAAB  yeTpaHseTes yTeM
BEPTHKATBHOTO Kpyra BBIYHCIT
216

MOTPEIHOCTL 34 BHEHEHTPEeHHOCTh JMMba
H3MCPCHHSA  yriia mpH  gBYX TIOJNOXKEHHAX
CHHS cpejiiero apugMeTHYecKoro M3 HHX.

15.1.2. CMIOCOBbI U3MEPEHUS TOPU3OHTANBHBIX VIJIOB

Mepea M3MEPCHHEM YIIOB TCOAONMT J0/UKEH ObITh npuBesen B paGouee
nonoxerne. JLisi 9TOrO €ro yCraHaBAMBAIOT B BEPUIMHE H3MEPAEMOrO yria,
ock BpailueHus npubGopa nomkEa  ObITh  ycTamoBieHa B BEPTHKAJIbHOE
nosoKeHHe, a 3IpHTEAbHAas TPpy6a M MHKPOCKON MpHBENEHBI B COCTOSHME
roToBHOCTH K HabmozeHuam. TeogonT UEHTPHPYIOT € MOMOIIBIO OTBeca.
Cuavaja IITATHB YCTAHABJIMBAIOT TAK, 9T00bl OTBEPCTHE CTAHOBOrO BHHTA
HAXOIHJIOCH HAJ TOMKOH CTOSHHA. 3atem, OTKPENHB CTAHOBOH BHHT, TEOJ0JHT
nepeBUIAOT HA TOJIOBKE INTATHBA 10 TEX MOP, MOKA OCTPHE rPy3a OTBeca He
Gyaer HAXOMMTLCA Haj  BepiuuHoil  yraa. [lorpemmocts HEHTPHPOBAHHSA
npubopa He J0/DKHA npesbimath 5 MM. C TOYHOCTBIO 40 | MM HEHTpPHPYIOT
npubop MPH MOMOIIM ONTHYECKOTO LEHTPHPA.

[lpuBeacHUEe BEPTHKAJIBHOH OCH TEOHOJHTA B OTBECHOE MOJIOKECHHE
TIPOM3BOAAT MPH MOMOIIH IHJAHHAPHYECKOTO YPOBHS, YCTAHOBIEHHOTO Ha
FOPH3OHTAILHOM Kpyre. YCTaHABAMBAIOT YPOBEHb MO HANPABACHHIO BYX
NOJBEMHBIX BHHTOB M BPALUCHHEM HX B PAa3HbIC CTOPOHBI BBIBOMAT Ny3bipeK Ha
cepelnHy. 3aTeM YPOBEHb NMOBOPAYMBAIOT MO HAMPABIEHHIO TPETHErO MOABEM-
HOTO BHHT4 M CHOBA My3bIPEK BBIBOAAT Ha cepefnny. Tak MOBTOPAIOT IO Tex
nop. MoKa MpH BPAILEHHH TEOI0NHTA BOKPYI BEPTHKANLHOH OCH My3BIpEK He
Gyner ua cepemune. Tpyby ans nabmomenuii yCcTAHABIHBAIOT TaK, YTOOBI
Obu1o yeTkoe W300pakeHue ceTkH HUTeH M Habmomaemoro npeamera. Jas
NOJIy4EHNS HYETKOTo M300pakeHds ceTku HuTel TpyOy HABONSAT HA CBETIBII
(oH ¥ BpalICHHEM OKYJIAPHOTO KOMbUA A0OMBAIOTCA PE3KOro M30GpakeHHA
ceTkH. 3ateM TpPYOy HABOIAT HA MPEAMET M BPALICHHEM TFOJNOBKH (DOKYCHpPO-
BOYHOTO BHHTA TOJYYaloT pe3koe H3oOpaxenue npeamera. Bpamenuem
OKYJIIPHOTO KOJIbI@ MHKPOCKONA H0DMBAIOTCH Pe3KOro H3o0paxkeHus LKAl
FOPH30HTAJIBHOTO M BEPTHKAJILHOIO KpYIOB.

FOpH3OHTANBHBI YIOJ MOXKHO PACCMATPHBATL KAK MNpaBblil MO X0y
MEXJly HEeHTPaMH Mapkiueigepckux nyukros ABC. B srom ciyuae nyHKT A
uMenyercst 3aauuM., a nyskr C mepenauM. Ecnm mabmopate B CTOPOHY
namepsemoro yraa ABC, 1o nyHKT A cudTaercs jaeBbiM, a nyHkT C —mpa-
BBIM.

[opu3oHTANBLHBIE YIJTHI H3MEPAIOT CNoco0aMi NMPHEMOB, KPYIOBBIX IpHE-
MOB M MOBTOPEHHH.

Cnoco6 nmpuemoB. Haa pepmmnHOi H3IMEPAEMOro yrja UEHTPHUPYIOT
NOBEPEHHLIH TEOAOMMT H NPUBOAAT ero B pabouee nonoxenue. Ha Toukax A u
€' ycTamaBnuBafOT BH3MpHBIC HenM (BEWIKH, peiiku). 3akpenus MmO,
BpALlleHHeM aln/ia/ibl HABOAST [EHTP CeTKH HWTeH TPyOBl Ha HM3 3aimHel
Bemiku (nynkt A). IMo wkame ropusonTaseHOro Kpyra Oepyr orcuer a, M
3AMACLIBAIOT ero B kypHad. OTKpenus 3aKpenuTe/lbHbIH BHHT alHAagbl H
Tpy6bl, HaBomsT TpyGy Ha muu3 mnepeameii Bemwkn (myukr ). BuHTHI
3aKpennsior u Gepyr orcuer a,. [lpaBbiil MO XO4y TOPH3OHTAIBHBIE Yroa
BBIMHCIISETCS 1Mo (hopmyie

B=al_az=3—n. < : 4
- o yrmmnmi‘mpma?;‘:u“a_“. & uepel_mem ke s _.__\_".._.:..e__a.“_ 2 O
TOPH3OHTANLHOIO KPyra W BMECTE C aJIH]

CTe ¢ AMMANON TOBOPAYHBAIOT BEPXHIOK HaCTh
TeonomuTa Ha yroa or 2 g0 5°, mepeBoAAT TpyOy Uepes 3eHHT H NOBTOPSIOT

o




WIMEpEHHE TOPHIONTAALMOTO Y14, 3anucu ® XY . i . Jiis M3IMEpEHUA  YIaa  BTOPLIM TIOJYNIPHEMOM  NEPEBOIST IPHTEALHYIO 8

MepuTh ¢ OANOR TOMKH HECKOTLKD l_"pﬂ'wm‘ Foau  PACKOANCHHE MEAILY HIMEPACMBIM W _ :
waMpiie team B Toukax A B, C npoMIBOANT Jisyma nouyng:cmu., . S bay " Wﬂ yramer 86 2
Hepasili noaynpues. YeranasaMpalor TEOAONMT HAJA BCPIUMHON yria M, mmmyrnm' Wmmm.m yerpoficTsa s
apusoaaT cro B pabodce NONOAEHHE, copMetior NpUOIHINTEALHO HYyiCBLe seHuh HAXO | TOMYHEHHbIX

arrpsan B WAL Orever PUECHPYIOT JAKPENHTEILHLIME BHHTAMM. 1513, WE Al  YEAOS
Orepenamor  anmb o rpyfy MABOAAT 1A nasannyio  1ouxy A, Jlumb VIMEPEH BEPTUKAJNBHBIX

aspenmor W Oepyr oreder o FOPHIONTAIRLHOMY  KPYTY. Pesynprar
WOMEPEHMA  UIHCMBAIOT B YD OcpobhoRaioT AIRLALY W Bpalaior
BEPRMION  ACTH  TEONONMTA 110 XOIY wacopofi  crpesxn. Tlo  xaxzaomy
roux B, C. A Bepyt o1cHeTid i JANHCHBAIOT X B AKYpHAL.
A ue ponxuo 6wTe Hoawie

. : ARI07 IMANCHEE YINA BO BTOPOM MOAYHPHEMe, pyby Hepes ICHAT W APYTOM NONOKEHHH KPYra B TOR A€ MOCHeI0Ba-
?:i‘:ﬁ'.f."&"?ﬂiuﬂ“;u B ABYX mﬂ&g:"‘mrz ::“2’;:;‘” "P“;::;l: 1EABHOCTH nmnpymng: Touku A n C croasko .p:,' ;nm 6wis10 :
‘ 1 , woro ycrpofcrsa. OxkoHYa “eHue KRpE O ) : b3 w10
mmml:‘l}-': fr:m'.:;:c,mm no gopmyse P ’:Ilcﬂ; *3;’1;:' Tieloes e noCHeAHEM m Ha 1oukn A u C. Yrobu mayf:m;&"ﬁuy;.

Cuocol kpyromux mpueMos B yiion. Habmoenns na #0006%020040. (PEINORTE. DFCISTIOR. DEASRNEN M, NG SOBYOPSuk “

o S

WATIPARICHIIO A
Pacromgenne MeaLy OTCHCTaMM Ha  TONKY
asofiofl TOMHOCTH  OTCHETHOTO  YCTPORCTBA.

Brmopoli notynpues. IpHTEaLHYIo rpyly NEpeBOAT HEPEs EHHT, OCBO-
Goaunor Ly, ABHKCHACM pepaich  MacTH  TCOAOANTA NPOTHB XOaa
waconoll  CTpeakn  MasoaxT TpyGy NOCICAOBATEALHO HA  BUIHDHLIC lic-
s roukax A C. B A Tloaysenupie OTCHETH JANHCHIBAIOT B AYpHAT.
B oaypwase BUMACIHIOT ABOANYIO  KOLTHMAIHONHYIO (OTPEIIHOCTE. A=
wKIT - KJ1L4 180 T1o welt cyast 0 TOYHOCTH HIMEPEHHA YTJI0B. Onpeseamor
cpeanee WANDABACHHE W) WYX MANDABACHHA Ha TOYKY A no dopmyne
(KT o KIT4 180 ) 2, a raee w octaaniie sanpanaenns. Tlyrem susrranms
WY CPCAMME VHAMENHA HAnpanacHil cpeaNero JHaNeHna HAMANBLHOTO YHKTA
BT IpHBCeiie THavenns anpasaenui. Ecan yras mimepmior n
IPHEMAMH, 10 MEALY NpHeMasi UMb TOPHIONTAILHOIO Kpyrd fepectan-
a0t wa yron 180 :

Crnocob nostopennii Ha 10MM0CTL WIMEPEHWA YIIoB cnocoboM
APHEMOB D0 ILIICE BAKAHIE OKAIMBAIOT TOTPEIIHOCTH OTCYETA M0 WKANAM
wosepriepast YTo0m yMENMIHTE 1O BIHANHE W TEM CAMBM TOBBICHTL
TOMHOC T HIMEDENIE YIA0B, npusMensior cnocol  nosropennii.

Cnocobom  nosTopenuit YIon  WIMEPRIOT  HECKOJLKO  pas npH
noayupsesax, 1.oe npu kpyre «ieson KJ1 u chm
wimepeni yina ABC orcser no ammby  yeramasausasor Gawsxum & O
Bpawcnwnest mumba manoast uenrp ceren wire it BHIHPHYIO

romee A Jaxpenamor aumb u Bepyr orewer . san

aypuan Oroycrsn amassy o spauss apubop no X0y 4acopoit CTpeIKn,
wanoaxnt 1pyGy wa uems rowkw . Amgaay saxpenamor. To
THoMy kpyry Gepyr xonrpoasisit oTeYer a; W BRINHC
yon Poeay a0 Ha otom axanimsactes  nepsoe 1o
ormyckmor aumb W BHIMPYIOT CHOBA  BA W
OEpenimion anutLy o sOMpYIOT WA HeaL TOMKH J
MBCpAcTCE NTopoe  nowtopenne.  Ornyckaior
Towsn A, axpenamot aumb, T
o Cow Gepyr omeniat orewer ay. [opwc
lu.:l I'Pl)tlp;l'ln HEPRLIM  (OAYIPHEMOM,  WIYH
t U1 .|’ g
2N



‘ - H-05, npeanasHAMCHHBIC IS HHBEAHPO-
101CR Ha TPH ‘rlll‘l.tl ' -uhtﬂxﬂzn}l‘;.'I';I,cnpcmunll’i:waItuc pIulE | Huuﬂﬂpﬂnmgpﬁ]
panta 1 1 11 K3CEIH :mcs“c H-10. npeAHAIHAMCHHBIC JUIH  TEXHMYCCKOro
R ol v pl. creayionme 3a ﬁyunoﬂ. YRAIRIBAIOT HA Cpemoin
HIBCAHPOBAHNS. u“l!mu;uncrh IpeBMILCHIE, MM, HA 1w AenlNOE TS
KBAJIPATHYCCKY mnnm P:ocoﬁv it SanpHoll OcH B TOPH3ORTAbHOS
i ol 2 QeANT WA TAyXHe C YPOBHEM MpH ApUTESBLHOR TpyGe
[ONOKCHIHE HHBETHPLE e XOMTCHCATOPOM H GAMOYCTAlNAB-
(RanpuMep, HuBeaMp H-10) n | P 10K, H-10KT). B
IMBAIONIGHCA JMIHEH BHIMPOBANMA (HHMBCIUPH H-10K, ). byksa JI
MOBARIAETC K TeM HMBCIHPAM. ¥ KOTOpBIX ¢cTh MG W BepHbLep g
: OPHAOHTAABIBIX  YIIOB,

"m‘l:(p;;:::liir fnncmtp KOMILICKTYCTCS JIBYMS OJIHOTHITHLIMH HHBCITHPHBIMHI
peiikamit. VCTAHOBICHb TPH THIT wpepibix peex: PH-05, PI"i-B u PH-10.
[pHMEHHTEBHO K HUBCIHPHLIM paGoTaM Ha  KApbEPAX HCNOAL3YIOT B
ocnossom  peitkn PH-3 1 PH-10. Kaxkaas #3 peex npeacTapiser coboit
Aepensaubil OpyC oIl 24 M, IHPHION 1020 eM, Toammuoil 23 oM,
Ha KOTOPOM HAHCCCHBI KPACKOI  IIAIICHHBIE ACCHHA. Ecnu jaesnenns Hame-
ceHbl C OJAHOI CTOPOHBI, TO peitkil Ha3LIBAIOTCH OJIHOCTOPOHIHMH, €CIN ¢
ABYX CTOPOH — ABYCTOPOHMMME. Ha asyctoponncii peilke OAHA M3 WIKal
MMeeT HepHBI BET (MEPEAOBAHMC HCPHBIX M Oenpix  IAIIEK), JApyras-—
KpACHBIE 1BET (MepeAOBAHHC Kpacheix h Genbix mamex). Ha oamocropon-
HEX  peiiKax  MCPCIOBAHNE LBCTA  IUAILCK nponcxomnt teped | M. Cuer
[AleNHBIX JICACHNIT HA CTOpoHAaX peiiku HaunHaerces ot HHAKHCH noBepx-
HOCTH METAJUTHYCCKON [UIACTHHBL, T. €. OT NATKH peitkn. Ha kpacioii cro-
poHe peifKi CYeT BEAeTcs OT MPOM3BOJILHOLO HHCTA. Jleneuus  IuKLb
OUM(pPOBANBl  Hepe3 KK JICIHMET]. [lpn  HMBEAMPOBAHHH UL KOHT-
pons orcier Gepyr mo ABYM CTOPOHAM peltku ¢ TOMHOCTBIO A0 | MM
OTHOCHTEABHO CPE/NCii  TOPHIOHTANLHON HHTH. 3AnHCHLBAIOT €ro B BH-
J¢ MeTHIpex3Haunoro wneaa. [lpe mepsuie WH(PL CIEBA HANPABO BLIPAKIOT
HeToe WHCIO JCUMMETPOB, TPEThi —IEI0C HHCAO CAHTHMETPOB  (WHCIO
WIAIEHBIN JIECHI), @ MeTBEPTAs — MHCAO MIIUIMMETPOB, ONPEE/eHHoe Ha
riaas.

152.1. HUBEJIMPHI C YPOBHEM [1PH 3PUTEJILHOW TPYBE

Ll

Hupenup H-3. Buewmnii sua HuBeaupa noxkasam Ha puc. 15.7. Tlo
YCTPOHCTBY HMBEJAMP SBAACTCH AHAJOIOM PAHEE BBIMYCKABINErOCH HWBEAMPI
HB-1. Otamuacress on Goee TOYHLIM HAIHIIPHICCKIM YPOBHEM, COBEPIICH-

HOH 3puTenbHoil TpyGoil M yiydieHHoi (opmoit Kopryca.

OcHoprbie YacTH HUBEINPA: IpHTENLHAS TpYDa 6 ¢ npuKpe
HHTHHIPHYECKIM YPOBHEM 5, NOJCTABKA 2 ¢ TPEMS NOABLEMHLIMH
U IpYAKHHALIAS iacTHia | ¢ oTeepcrueM U pesnboii s CTan
M3o6pakenne KOWIOB Ny3bipbka IHAMHAPHIECKOTO YPOBHS B BUIC
NOJOBHHOK HPH HOMOIIH CEIHATBHOIO TPUIMEHHOTO YETp!
B nofe 3penns spurensnoi TpyOwl. Ily3sipek cumract
CCPE/MHY TOFAA, KOIKA KOHTAKTHI (1y3LIPBKOB PACHC
ropusoste (puc. 15.8). Tounoe coBMeiieHne KOHIOB 1N
IPH TIOMOILH HICBAIMORKOTO BUHTA 3 (M. pic, 15.7), |
Gepyr orever.  Llwmmapuyecknii  yposes Hmeer
JAKpLITBIC Ha npubope KpLIUKO, 4
220

puc. 15.7. Huseamp H-3

Puc. 158, Tose apenns oxyaspa

Teannol TpyGu mseanpa H-3 i
Kpyrawiit yposens /0 (cm. n aance puc. 15. K : '

NOACTABKH W HpeHasnasten Juist npubmmkernoi Dmmmmmn s w@

agpaioTes  csoGoanoe  ppatueiie  TpyGu  BOKpyr

TpyGLI HA 1eTh JAOCTHIAETCS HABOASIIAM BHHTOM 9.

1R HTOM A0JUKeH BbITh JaKpenvien. Bpauas anontpuiis

BBty T e R
Husenup H-10J1

uMBepA B OTBeCHOE monokenwe. Husenup cuaGxen sakpenureasuuim § u
HABOASLUMM 9 BIUHTAMH. TIPH OTKPEIUIEHHOM 3AKPEMTELHOM BUHTE Obecrie-
BOIMOKHOCTL TPYGOI0 ce HaBCACHHS Wa BUSMPHYIO ueth. Tounoe wancaenie




P, 1510, Himennp HOA: Puc. 15.11. Hunenup H-10KJL:

. v rononki (UAQANIGOND DITF J ol w2 oKy A wprnao; 4
I I ll;\'l'nl. 4 pojenen oKycepae oot - HIBOMUIIME RIS 0. kopuN: -}
;::;mnm lulum.._l oy/Np, 6 PRI VIR b OKIO LT OTENETA 10 TOPWIOHTIARIOMY - KpyLy;

T R L CCEL woro yponie 75 Koo L L

(MCLLE]

1522 HUBEJIUPL € KOMITEHCATOPAMU

Huneanp HC-A (npexuce nasnanie HC-3, HCK-4) - npubop ¢ camo-
ycmuuu.-uummuwﬂcu I oAt Ha pue, 15,10 nokasan nHennmi
WL sempi. Mmeionmiics B Kopiiyee Apurenioh TpyOLl ONTHKO-MEXI-
weckitil KOMICHCATOP ABTOMATHUCCKH TIPHBO/IHT BUINPHYIO OCb B TOPHION-
LALHOE TOJIOKCHHE TIPH . YIJRX HAKJIOHA B npeaenax A+ 15 Huwseanp umeer
JABOSII BHHT GECKOHEHHOTO. ACHCTBISL FakpenuTe/bHLil BUIT B HHRCIHPE
oreyrernyer, THK Kk B HEM HCNOALIOBANO lprKHHOIIROC coejinenne
pogcrankn  Tpybn ¢ poacrankofi npubopa, B nacrosiee npemst 1 Gue
pmermpa HO-4 pLinyckalores  HHBCAHPLE H-3K, H-3KJL enabkennine
FOPHIOHTIILILIM _KPYTOM.

Huseanp H-10KJL (panee  pasuimaics HTC),  Buetnmit  wui e
mupa nokasan wa pue, 151 Jpurensuan  Tpyba  nmpeanpa et s
moe wiobpakenne,  Tlocne  npupeaeHust  1yshiphkd KpYIioro  yposus i
COpety  KOMICHCATOP  ABTOMATHUCCKH  NIPHBOJMT BHANPIYIO  Ock B 1o
prsontaanioe nonokenie. Tpeen achcrams KOMIEHCATOPA 4201,

I ounesil B

1520 HOBEPKW HUBETUPOB U UX IOCTUPOBKA
Howepra nuaeaupon ¢ ypoanem

Mowepka 1 OCh WUIAPHICCKOIO YPOBIS A0 OBITh [EPICHNKY:
apia Koo ppatienns npubopa  (Hopepka W IOCTHPOBKL DLITOHAIOTEN
WHAAOTHYHO nonepke 2 TCOJI,UHHTI.I).

Mowepka 2. Oct KPYLAOro ypois Aok Guirh mapauieibit ocK

UPALICHI HUBCANpd  (MOBEPKE 1 IOCTHPORKA  BLITOIIIOTCH AAIOTHo

nosepre 3 reogonnTa),

Mowepxa 3. Fopusonransmas marn cerkn poma Gurn Tepre iy P
K OCH BPATUEHHS AN P,

Hopnook nosepru, TIpHBOAST OCH  WHBEANPA B OTHECHOE ofoKEINe.

FOPMIONTAILIYIO HITH CETRI MABOAAT WA YAAICHIYIO TOUKY (4060 M) 1K,

22
i
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wrobn s0OPIKEHHE  TOUKH  OKABIOCH 1A Kpalo  noss
Bpamernen  HABOJUILICIO BN T nepeMeumm‘rpu1py6y " aﬁe;:;:,: T,Eysu'
GaGmoAaIoT 3 TOMKOR,  ECAam TOMKA CXOANT ¢ TOpHIONTAILION ul::me“o
HeoOXOMMO  TIPOHIBECTH  I0CTHPOBKY. i
[opadok 10emuposKu. Menpapnenmne nponssoasr n ye
CHOBMSA
HOBOPOTOM ONPABLL CeTK HuTel » Kopnyce Tpybu. B nﬁnouux ;J::mm“
HOKJTOUCHns DI HAKJTOm@ l‘OpH'JOHTIi.I‘IHIOﬂ HUTH 1 TOMHOCT I OTﬁ
CIeAYCT  BEPTHKAABIYIO 1HTL CETKM HABOAMTL 1l CEPEIMHY  BEPTHKANLIO
crosuefi peitkn, é ;
Mowepka 4. Busupuan ocn 1pybur jponkma 6
LITL apa
LTHIIPHYIECKOTO  YPOBIS  (IIABIHAS TIOBCPK  HIBe P ). s .
[opsoox  nogepku.  T1OBEpKY  NPOMIBOAST  ABOHILI
M HHBE :
OO W TOI Ke  JIMHHK,  SAKPEIICHHOR  JIBYMS KOJIBIIKAMM, -gfcﬂm
MeAkty Kosikamu Gepyt pasisiv 7080 M, Hupesup okyasipoM yerananim-
BAIOT ML OUEAM M3 KOJBIIKOB, NPUBOAST BEPTHKAILIYIO OCh B OTBECHOE
HONOKEHHE W HIMEPSIOT €ro Buicoty (. Ha Apyrom koauiuke yeranammnaor
peltky 1o neil Gepyr orever a;. Jarem mupeaup uopeliky MEHsIoT MecTaMi
Mamepenns HOBTOPSIOT, TOAYNAIOT SHANCHs iy W a,. Horpeumocts tmwra
no pefike WoCAyMae HEHapLUICALHOCTI WHAHPHO ocH | ocH yponis
\ uﬂl +ﬂ';._ "‘+’3
r 2 T
Eem norpeoets v < £4 MM, 10 YOIORHE HOBEPKH  BLITIOIHCHO.
Hopadok wocmuposku. DNEBAHONHKIM BUHHTOM HABOAST CPEUIO0 TOPH-
JONTAALIYIO HHTH CCTKM MO OTCHET a=dy— X, JlellcTnys HempaniTeLiLMm
ﬂ:;:lruru ITHIAPHYCCKOTO  YPORUS, HPHBOIT €ro  NyILpek Hit Cepejiiy,
ONTPOJISL TIOBEPKY TIOBTOPHIOT. JUTEM HPOBEPAIOT He HApYIIena /i
novepka 3., sy b
Hodepku nuaeaupos ¢ KoMIEHCaAMopamu.
fMowepra 1. Och kpyriaoro
BPALICHHS HBCAMPA (CM. TIOBEPKY 2 HHBCIUPA ¢ YPOBICM).
ITonepka 2, FOPHIONTANLHAS HHTh CETKH Joskii OwiTn nepreim

[Mowepka 3. Jlnuus pusmponanms 3

HAK OCH BPALICHIS WNCAHPA (M. HOREPKY 3 WHACIHPA ¢ YPORIEM).
HABABATLCH B TOPHIONTANLHOE  HOJAOKEHHE (oummprys m ‘é

YPOBHEM),

POBIS A0/KHE OBITH  MAPLUIEILIE OCH

T

PP S .






gy JeHTBI n—THCIO OTNOKEHHBIX NeHT. L y :
OCTATKA.
TCTBEHHO JHHHH H
oL 3aBHCHT  OT Ecm pabouas JeHTa Mem
gr JHAK «MHHYCY. 3HAK WLIOCH CTABAT B Tom
fosbile HOPMAJIBHOI.

rge Al,—nonpaskd 3a A

L,,—amHa co
“"3yax mepen AL
HOpPMATBHOI, TO nepea Al CT::
cydae, Korad paboyas JcH
[MonpaBka 34 TemnepaTypy

ALI=EI,L(I'-IU). - & -
S AUHCHT PACTSDKEHHA JCHTHL, o~ add linorg
rae ﬁf-:,fm ﬁ. paBHbIil 0,0000125; t ® [fo—TEMNEPaTypa Jiem)
ng);:::ﬂseﬂno BO BpeMs H3MCpEHHA H xommnapupoBauus (1,=20" C).
OxopuaTe/bHas LTHHA {3MepeHHOH JTHHHH
L0=L¢AL,16L,.
[opH3OHTAIBLHOE ponokKeHAe HIMEPEHHO

D=L-AL,,

H JIHHHH

in® ‘ WH; V— YTOJ1 HaKIOHA
rae AL,=2Lsin’ s—mnonpaska 33 HAKJIOH JIHHHH; yro o

.
@ To4HOCTb JIMHEHHBIX W3MEpeHHil 34BHCHT OT XApaKTepa MECTHOCTH H
XapaKTepH3YeTCs OTHOCHTEIbHBIMH norpemHOCTAMHA. B CpelHeM OTHOCHTEb-
Has NOTPElIHOCTb JHHEHHBIX H3IMepeHHil Ha POBHOIi MOBEPXHOCTH € TBEPbIM
IPYHTOM COCTaBJIseT 1:2000. Ecmm I‘\-leCTHOCTl- nebnaronpusTHas  Ans 3
mMepennii (6o10THCTas NO9Bd. necyaHblii TPYHT, XOJIMHCTas OBEPXHOCTD),
" 70 TOYHOCTb Pe3YJIbTATOB JIHHEHHBIX H3MEPCHHH ONCHHBACTCA OTHOIICHHEM

LZA00: Puc. 15.12. Kommext aanssomepa JUL-3:
a —nacanxa; 6 — pelixa
1533, IPUBOPHI /118 KOCBEHHOTO M3MEPEHWS JUIMH JIUHHA

7 ATTUTTT PP PP P TV, TV IR

Mo npREmMNY JCHCTBHS H YCTPOWCTBY MPHOOPBHI ACNST HA ONTHYCCKHE
CBETONATBHOMEPL. B OCHOBY ompe/iesieHHsi PACCTOSHHS ONTHYECKHM npubo-
POM TIONIOKEHO PellieHHe CHIBHO BRITSHYTOTO PaBHOOCIPEHHOTO TPEYrOAbHH-
ka. B 3ToM TpeyronbHHKe BBICOTOH [ SBISETCS W3MEPSEMOE PACCTOSHHE,
ocHopannem [—0Oasa npubopa (manbHOMEpa), POJb KOTOPOH BBINOTHACT
nanbHOMEpHas peifka. Yrod MekK1y CTOPOHAMH TPEYrOJbHHKA HA3BIBACTCH
NAPALIAKTHYECKHM M 00O3Hauaercs uepes Y. Pasiuuaror IBa THNA ONTHYC-
CKHX a/TbHOMEPOB: 1) ¢ MOCTOSHHBIM YIoM Y H NMepeMeHHLIM Gasmcom f; 2) ¢
MOCTOSHHBM GasHcoM b W mepeMeHHBIM yriaoM P. 3Has mapaMerphl
NapanTakTHIECKOTO TPeYTobHHKA, ONpEAe/SIOT PACCTORHHE N0 (opmyae
D=0.5bctg 0.57. '

AazbroMepsl ¢ NOCTONHHBIM MAPANTAKTHYCCKHM yraoM |
nepeMeHnBM Gasucom. Jlus numsnozo OaisnoMepa, KAK W ATS APYTHX
JATLHOMEPOB ¢ TNOCTOSHHBIM NAPALTAKTHYCCKHM  YIJIOM, MPOH3BEICHI
g); 'ﬁgﬂ: : NPEICTABASET OGO MOCTOAHHOE YHCIO, HA3BIBACMOE ‘ﬁ

aanbuomepa. Kosdumment manpHOMepa Moxer OBITE

pasen K=100; 200; 500. Mpy K= AKTHYeCKHi YTOJ1 PaBeH
B takmx nansHomepax D'l;g 100 nepecs PRI e
Hutsioil 1anbhomep cocTouT W3 ABYX rOpHIOHTAMBHBIX HMTEH, HaHECEH

HBIX Ha CeTKY HuTel =
p2]3 3pUTENLHON TPYOLI. OHM HA3BIBAIOTCS










Iv. TEOJOTHYECKHME PABOTHBI HA KAPBEPAX

16. OCHOBHBIE 3A1AYH FEOIOTHYECKOR CAYABBL
HA KAPBEPAX CTPOMTE.IBHBIX MATEPHAJIOB

MeToaexa Te030THIecKo0 ODCTYKHBAHEA TOPHWIX NpCapHaTHE,
FaTLBZIOUMHY MECTOPOAICHHR MEBCPAILHOTO CMPBA, mmm:
Z0pOKHOTC CTPOMTETLLTEA H B upo:fumsmocnl CTPOHTEALHEIX M
OOpEICARETCR crei@UEcCEHME OCODCHROCTAME HX ICOOTHYECKOTo CTpocans

THIPOTEOONESCCRHME. HHECHEPHO-TCOAOTHICCKHME H rqlom .

YCIOBMEME HX Pa3paboTEH.

MuBcpaIbBoe Cuiphe. BCHOIBIYEMOC 118 JOPOAHOIO CTPONTCICTE
(aBTOMOOHILEOTO, AEICIHOJOPDOAHOIO), @ TAKAC B PasIHMNHMX obzacrm
cTpowTeILERY paboT OTHOCET K TPEM FCHCTHICCKMM TPYNNaM FOPHLX Bopox
MATMATHICCREM (HIBCPACHABIM ), MCTAMODPHICCEHM W OCAAOTHEIM, y

BomwoxsocTe BCTIONLIOBZHME TOPHWX NOPOA PAIIRYHEX IeSeTHSscruy
TPYIN B PalIMYHEX OTPaciiy NpoussoicTea peraaMcaTHpyercs NOCTasm s
TCXEHSECKEME YCIOBHAME, KOTODHIME ONPEICAMOTCA TPeDOBARNA K KasecTsy
MHBEDA TLHEOTO CHPLE B ABHCHMOCTH OT HaNPABICHAS €70 WCTIOALIOBANES, 2 8
OTIETLELIL CAYI2A% HYTEM NPOBCICHHA NOTYABOACKHX W 34BOACKHY MO
T2ERE

Mp# oucmxe peuvalernuocTd paIpaboTEH MECTOPOAIACHHA NCPBOCTCNCE




e : "OPHO- N
{ PAIMOHAILHOTO MIAHHPOBAHHA M MpOCKTHPOBAHHA TOPHO-HOMTOTOBHTENS

HBIX BbIPabOTOK. 4151 CIPOHTEIBHbIX MaTepHaJIOB OCYILECTBIISIOT TaKke

[opnble mpeanpHaT T PO (IGHIOBLX WIH ryOMHHBIX  YYACTKAX ¢
I'Cn_'lorl}pi!?Beﬂt‘l“ltiblt‘, ‘E:J \x TepeneKTH MECTOPOXKICHHS, NPUPOCTA 3amacos
IlL‘_'-l.bIjG p;suu_fiptmm t.‘q;“‘"g CpOKa JEATCABbHOCTH npeAnpuaTHa.
K;llt.:'l("‘P.ﬂ"{L_"_}"l [?gﬂ:uw paipeiKa NPOBOAMTCA AIS MPABHILHOIQ
' 3_““'[”.“.“_ D Hoil  JeATe]ILHOCTH NPeAnpHATHA, obecnevenns
HATIPABJICHHS IKCILIyaTAlHOH N Rore TN AORRHAR de kD
dpouTa Tekyuiei A0ObIMH CBIPbA, p;lllHOHd‘Hbli‘ At sl n-
pPOBAHHS TOPHO-IKCILTYATAIHOHHBIX pabor. Ee ueinb—yIc HIYDOB
3a/eKH B Apefenax IKCIUIyaTaiHOHHbIX GIOKOB M BLIACHEHHE TOPHOTEXHHYe-
CKHX VCJIOBHil OYHCTHOH BBICMKH. _ -

[MiamupoBaHie HANpaBJIeHUs i 00BEMOB  [€0JOIOPA3BEIOYHBIX  pabor
MPOM3BOAAT MyTeM COCTABJICHHA cnc:u!zjﬂhHHX MPOCKTOB, l?_ KOTOPBIX 4ETKO
(GOPMYHPYIOT MOCTaBJICHHBIC 3aatH, 0BGOCHOBBIBAIOT cnncoc.am PEIICHHS HTHX
3aa49 M MpeanoiaracMbie 3aTpaThl. [poeKT COCTABAIOT HCXO/AA W3 [CHCTBU-
TenbHOI MOTPEBHOCTH Py/IHAKA (KApbepa) B NPOBEACHHH ITHX paboT B AaHHOM
nepHoJIe.

IMo HKCIIYATAIHOHHOH Pa3Be/IKe CMENHANBHOTO MPOCKTA HE COCTABIIOT, B
pOeKTe JKCIUTaTALHOHHBIX PAGOT yKa3biBAlOT TO/BLKO IJIABHLIC HATPABICHHA
H OCHOBHBIE TOPHbIE BBIPAOOTKH.

BpiGop paccTOsHHII MEXAY PasBeAOHHbIMH BLIPA0OTKAMH ONPEACHAIOT
pasMepaMH 3anexell M OKCILUTyaTalHOHHBIX 610k0B MM 0OOCHOBBLIBAIOT
OMBITOM paHee MPOBEACHHON PA3BEJKH H COTOCTABJCHHEM €€ AAHHBIX C
pe3yabTatamMu 0TpabOTKH, HA OCHOBAHHH 4ero OMpPEAE/FIOT CTeneHb A0CTOBep-
HOCTH MPHMEHSABLIEHCH Pa3BEI0YHON CCTH W BHIOMPAIOT HaHOOJEe PAlHOHAb-
HblE € MapamMeTpbl.

Ipu passeake GypoBBIMH CKBaXHHAMH MECTOPOXKICHHH TECKOB, IPABHA H
[JIHH, XapaKTepPU3YIOLIMXCA 4epelOBaHHEM MpOCIOEB mecka (rIMH), ocoboe
BHHMAHHE JOMKHO OBITH YA€AeHO BBLIOOpPY MPABHILHOTO pexuMa OypeHns —
CKOpOCTH OypeHHA CKBaKHH, HHTEpBAJaM MOABEMA KEpHA, KOJHYECTBY
NPOMBIBOMHOI KHAKOCTH H CKOPOCTH €¢ nojauu B 3a00H CKBaXHHBI, C TeM
4T00BI HCKJIIOYHTH BO3MOKHOCTL H30HpaTenbHOro pasmbiba Oonee caalbix
npocnoes nopoa. B psage caywaeB gaHHple OypeHHS HEOOXOIMMO KOHTPOJIH-
pOBATh MYTEM CONOCTABJICHUSA PA3PE30B, MOJYYEHHBIX 10 CKBAXHHE, C pa3pe3oM,
NMOJIYYeHHLIM B CMENHATLHO MPOHAEHHBIX KOHTPOJIBHBIX MIypdax.

Takum oOpajom. reonormveckas cnyk0a TOpPHBIX TNpPEANPHATHH OCYy-
IECTBACT CBOK [CATEALHOCTh B ABYX HAlpaBJICHHAX:

1) mpoussoacteo pabor mo pOpasBenKe MECTOPOKACHHH € HENbIO
[CPEBOAA 34AMACOB MOJIE3HBIX HCKOMAEMbIX B OoJiee BHLICOKHE MPOMBILLIEHHBIE
KATEIOPHH H MPHPOCTA 3a0dcOB HA HEJOPA3BENaNHBIX [UIOLIAAAX, Y4acTKax,
3AIEKAX B NPEeax TOPHbIX OTBONOB KAPbEPOB, HANPABACHHBIX HA obecreye-
HHC POCTAd 100bIMM M MPOUIEHHE CPOKa CYIIECTBOBAHHSA ropno_noﬁmammero
NpeANpHATHS;

“31 NMPOBEACHHE IKCITYATAUHOHHON Pa3BelKH HA pa3pabaThiBacMbIX MECTO-
s s e ot e S
; J 4CMOr0; YTOYHEHHS MPOMBILLUIEHHLIX 3anacop IO
OTACIBHBIM - IKCILTYATAUHOHHBIM  YYACTKAM; BBISBJCHUS H OKOHTYPHBAHHA

:'g’oc""“’“ W JIHH3 C MYCTBIMH TOPOJAMH M HEKOHZAMIMOHHBIM CHIPBEM:
234 ;

p3yueHus TOPHOTEXHHYECKHX, TIMIAPOrCOSOrHYECKHX H HHKEHEPHO-Te0 10T HYC-
CKHX YCTIOBHA OIKCIUTYATAUMH MECTOPOXICHHS — OOBOJHEHHOCTD YYACTKOB M
HanpaBJieHHe MOTOKOB IPYHTOBBIX BOJ, KPENOCTh MONE3HOr0 HCKOMAEMOro M
BMELUAIOUIMX TOPOJL, YCTOHYHBOCTE NOE3HOTO MCKOMACMOrO M BMELIAIOMIHX
[opoA Ha OTKOCAX (YCTYNAX) KAPEPA; BBIABACHHUSA MYCTOT W 30H obpyieyus
CBA3AHHBIX C KApCTOBBIMH M Cy(O3HOHHBIME TpomeccaMu; MOCTAHOBKH
crenManbHbIX PaboT, CBA3AHHBIX € Pa3BEKOH YYACTKOB, BBLIEACHHBIX TOX
oTBAJIbI, TPOM3BOJACTBEHHBIE CTPOCHHA W T. M.

OCHOBHBIM TEXHHUCCKHM CPE/CTBOM MPOBECHHS IKCILTYATAMONHOMN pas-
peaku  sBisioTca  OypoBbie  ckaxuubl. Ilypder sakmageBator B peaxux
caydasx Ui TEXHOJIOTHYECKOTO ONpoGOBAHHA B CBA3M C PE3KHM H3MEHEHHEM
KAMECTBA MOJIE3HOTO HCKOMAEMOro M KOHTpoas Gyposbix pa6or.

MecTOpOKACHHS CTPOMTENLHBIX MATEPHAJIOB, OCOGEHHOrO MeCYaHO-rpa-
BHifHbIC, OTJIHYAIOTCA OOBUIOH H3MEHYHUBOCTHIO MOP(ONOrHH, MOUHOCTH H
KauyecTBa MO CPABHEHHIO € MECTOPOXKICHHAMH KaAMEHHO-CTPOMTEIBHBIMH,
metaMophuyeckuMyu i KapoofiatibiMu. [103TOMY KCnUTyaTalMoHHAS pa?.semui
ATHX MECTOPOKIACHHH [0JDKHA MPOH3BOANTELCA C MOMHBIM YHETOM pPe3yJibTaToB
BCeX HMMEIOLMXCS FeOJOrHYECKHX MATepHANOB M0 MECTOPOXKICHHIO.

MeTtoanKa NMPOBEICHAA SKCIUIYATAUMOHHON Pa3BEIKH ONPEACNseTCA COBO-
KYNHOCTBIO JIBYX Ipynn (JaKTOpOB— NPUPOAHBIMH H TOPHOTEXHHYCCKHMH
ycaoBusMH OKcrulyataumn. OHa MeHseTcs B 3aBHCHMOCTH OT  CTeNeHH
H3MEHYMBOCTH OCHOBHBIX MOKa3aTenel pa3pabaThiBaeMOil 3a7ekKH, K KOTOPbIM
OTHOCST M3MEHYMBOCTH MOP(ONOrHM 3ajIeXH 3aBHCALLICH OT reHesuca (4acto
HaOaIoMAlOTC  3aJIeKH  M3oMeTpHueckoif (opMmbl, KoTopeie TpebyloT s
OKOHTYPMBAHHS JIOTMOMHHTEILHOIO YHCA BBIPAOOTOK);, HAJIMYHE YYACTKOB
«yCTHIX» MOPOA HAH HEKOHIHIHOHHOIO ChIpPbSi BHYTPH 3aJ€XH (3aKOHOMeEp-
HOCTH B pAcTipe/le/leHHH TAKHX Y4aCTKOB He HabIIo[aeTcs H OKOHYATENbHOE HX
BbISBJICHHE BO3MOXKHO TOJIBKO B CTAAHIO IKCIUTyaTalHOHHBIX paboT); H3MEH-
YHBOCThL MOILHOCTEN TIAACTOB (CNOEB) B 3ajekax, KOTOpAs YaCTO 3dBHCHT HE
TONBKO OT YCITOBMiA HX (JOPMHMPOBAHHS, HO M OT MOCHC/IYFOUIHX HAPYIICHHIL,
NPEHMYILIECTBEHHO pPa3MBIBOB, d H3MECHEHHE MOIMIHOCTH CJIOS HACTOJBLKO
CIOKHO, HMTO HE MOXKeT OBITh YCTAHOBJCHO B MNPE/IIECTBYIOUIHC CTalHH
PA3BEAOYHBIX paboT; H3MEHIHBOCTH KAUECTBEHHBIX H TEXHOJOTHUYECKHX TOKA3d-
Teneil ChIpbA (HEPEAKO ITH MOKA3ATENH Pe3KO MEHSIOTCA Ha HeGOMbuIMX
PACCTOAHMAX M OKOHYATEJIbHOE MX BbLISBICHHE BO3MOKHO TOJIbLKO B CTAAHH
IKCIUTYATAHOHHOIN  Pa3Be/IKH).

[pn paspaborke pexoMeH/dlii MO rycrore pa3BEOMHOMH CETH YWHThIBA-
10TCs 0co0OeHHOCTH reHe3nca, Mop(ONOruH, CTeneHb HIMEHTHBOCTH MOLIHOCTH,
CTPOCHHE M KAYCCTBEHHBIC MOKA3aTe/IH MECTOPOXJCHHH M0 BHIAM MHHEPATb-
HOTO ChIPbA.

B 3aBHCHMOCTH OT KOHKPETHBIX T€0TOrHYECKHX YCAOBHI MECTOPOXKIEHHIT
MIOTHOCTL PA3BEAOYHON CETH, OCOOEHHO B NMPHKOHTYPHBIX 4aCTAX, d TAKKE
BOJM3M AMH3 MYCTHIX TIOPOJ B KOHTYPAX MECTOPOXICHHA MOXeT ObiTh
CryILeHa.

Ha MeCTOpOXICHHAX WIH YdaCTKAX, HMEIOMIHX CIOXKHBIH penbed KpoBIH
NOJIE3HOr0 MCKOMAEGMOTO, JUTA YCTAHOBJGHHS MOIIHOCTH BCKPBIIHBIX TOPOA
HEOBXOAMMO MPOXOAHTE IONONHHTE/ILHBIC BCKDBULHBIE BLPaboTKH. B 3aBH-
CHMOCTH OT CTENeHM CJIOKHOCTH )d KPOBJIH NOJIE3HOIO HCKOMAEMOro
CeTh BCKPHIIIMBIX BRIPAGOTOK MoXeT B 1,5—2 pasa Guirh Gonee mioTHod,
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17.1. NOJEBOE M3YMEHME TOPO] _ oo
Mayuenne TIOJEINOTO  MCKOMAcMoro M BMELUAIOIHX  TIOPOA  Josmkiio
ThCS CHCTEMATHYCCKH B MIPOLIECCE TIPOXO/IKH BCEX THIOB Pa3Be1oYnbix
MPOBOAHTEER anpix pepabotok. CobmioscHue NPH  ONUCAHMH  mopoy
o i ATCABLHOCTH MMECT CYLIECTBEHHOE 3HAMCHHE KaK g
oUpEARIcHBON. DG EE eayiouieii 06paboTku MaTepua
yA06CTBA CAMOTO ONHCAHHA H nocm.u)fl i P 2 61: a, TaK u
g covianua eaHooGpaIMA B OTYETHOCTH M0 PA3HBIM OGLeKTaMm,

Mepes Hauanom OPOPMACHHA JOKYMCHTAIH, TaK Ke Kak  orbopa
PO, HEOBXOAMMO JAUHCTHTH OOHAKCHWA, 3abou . crenkn mwypdon, ay-
jok. kamap W apyrux eipaGorok. Tlocie 1010 CTaHOBHTCH BOIMOKIKIM
phIeleHAe JTHTONOTHYCCKHX  pasHopwanoctel nopoa. [lis xaxuol auro-
JorHICcKoll PATHOBHAHOCTH JCTANLHO NPOBOMTCA ONUCANHE N0 Cheyiomel

CMC.
n I, Haspaune nopoas. Tounoe wHaspauue NOpoiaLl Moxer Oy
onpeeaeHo TONBKO focae JeTaabioro uiyuenus. Ioyromy suayane naspanme
JaK0T NPHOAMIHTEALHO, BIOCACACTEHN Cr0 YTOUHAIOT WM KC BPEMEHHO Hi
MeCTe HAIBAHMA MOPOJBI JIEAAIOT MPONYCK.

2. User nopoas. Okpacka NOPoOJ BCET/Ia CBA3AHA ¢ UX MHHEPAILHBIM
(BetIECTBEHHBIM) COCTABOM M OOYCIOBICHA UBETOM NPeobafaiommux (nopojo-
0BpatyIouHX) MHHEPATIOB, 4 UHOTA 3ABHCHT OT HEDOMBIUMX MUHEPATLHL
BKTIOYCHUH,

Heemotpa wa muoroobpasue (haktopop, BIAMAIOMMX HA OKPACKY, OHA
MOKET CYLICCTBEHHO TIOMOYL NIPH  CTPATHI payMyeckux ¥ JIMTONOrHYECKHX
CONOCTABICHUAX. B HACTHOCTH, CTPATHIPAPUPYIOLICE SHAYCHHE MAPKHAPYIOILHX
TOPHIOHTOR BO MHOIMX CAY4asX CBAZAHO C WX OKpackof.

Ha Gosee nOAHOR XAPAKTEPUCTHKN OKPACKH HOPOALI CACAYET yKa3bIBaTh
HE TOALKO ee OCHOBHOH UBET, HO W OTTCHKH [BETA.

3 Crpyxrypa. [Lia marsatudeckux u meraMopguueckux Hopoj ol
ONPEACIACTCA COBOKYIHOCTLIO NPUIHAKOR, OOYCHOBACHHBIX CTENEHbIO KPHC:
TANMYHOCTH,  pasMepami U (hopMoik KPHCTAJUIOB, @ TAaKAC BHCILHUMH
OCOBERHOCTAMM OT/CALHBIX MHHEPALILX JePEH W HX arperatos, Hapauy ¢ wx

MIHEPAIOTHHCCKHM 1 XUMMYECKUM COCTABOM CTPYKTYPA MArMaTHyeckus #

METAMODOHUCCKHY TOPHLIX MOPOJ ABNACTCH BAKIbIM KaccHmKatmonil
NPHIHAKOM, LN

Cipykrypa ocagoumsix ropmwx nopox o6o6uaet  Bee marooﬁw

PALIMIHLX  CIpyKTYp (nenuropas, anespuropas,

Mopdmas u ap.), Habmonaioumxes B ocanouol Hopojie Kak m’lﬁ

;rynampr HIHXCH BIOPHYHBIM HIMEHEHHAM,
i

4, Texcrypa. Ioa Tekerypolt nopoamt nomnmaior crpoene, onpesense-
MOC  BIAMMOPACHIONIORCHACM €€ COCTABHBIX YACTHIL BLICANIOr Bimmble
ApOCTLIM  [J1A30M  MAKPOTEKCTYPLE - CJIOHCTOCTL, KOMKOBATOCTEL W MHKPO-
TEKCTYphl, ONPC/ACACMBIC TIOJ MUKPOCKONIOM B uiiM(ax M amuwiudas,

W3 peex BUAOB MHHEDILHOTO CLIPLA, MCNOALIYEMOrO /Uis JAOPOKHOro
CIPOMTEALCTRA, HANBOJLICH HAMCHVMBOCTRIO CIPYKTYpHBIX K TEKCTYPHBIX
NPHINAKOB XAPAKTCPHIYIOTCA OCAJI0MHBIC TOPHBIC NOPOAM, 4T0 06YCHOBIEHO
YCAOBHAMM  HX (POPMUPOBAHUA M IIHICHETHICCKHMK POLECCAMA.

5. Cnhoucrocte. Ilo xapakrepy u npoucxomucnuio PasIMYalor  Jina
THI@  CAOMCTOCTH:  CAOMCTOCTL TOMML OPoA (cOBCTREMHO  ClOMCTOCTE) 1
CHOUCTOCTL CAMUX TIOPOA (M3BECTHA TAKAC 10 HAIBANHEM coivatoctu).

CaoMETOCTh TOMM MOPOJL NIPEACTABAAET COBOR Takylo MaxpocTpyKTypy,
KOT/14 B MAcCHBe HAOITIONACTCA NOCICAOBATENLHOE HaKeranHe BoJiee WK Melee
OAHOPO/NLIX CAOCHB WM 1IACTOB, DOPMLI HPOABICHHA COHCTOCTH MOrYT
GuiTh BeChbMA PAsIHLIMK. OOpasoBaiue Cl0es CBATANO ¢ WIMeHeHHEM obIMX
dusmko-reor paduueckux  yeaosui ocaakonakonenus (daumi),

CHoRYATOCTH  BHYTPH  OAHOTO  CIOS  NOPOALL  ABAACICH  BHYTpeHHCH
1ekerypoit noposst, Flpu 5T0M €0l pacuaguctcs na noAYMIEHILIC eMy Clon
BTOPOTO NOPA/KA, HasBIBACMBIC cholikamu. OBpasosanue caolKkos 3aBHCHT OF
NPOLECCOB, B PEIYALTATC KOTOPBLIX HENOCPEACTBEHHO  (opMUpyeres cam
0CAJI0K. : ;

Huxke facted  XapakTCpPHCTHKA  OCHOBHLIX TEPMHHOB  CHOMCTOCTH (10
JI. H. Borsuuxuioi).

Ciolt — OCHOBHOW  TEKCTYPHBIR  HJEMEHT TONM  CHOUCTLIN  OCANOYILIX
nopot. Ou npegcrapiser cobofl reosiorieckoe T1e10, NPOCIEKUBIEMOE Ha
ATUTEALHOC  PACCTOAHKE W CIOAKCHHOE GoJee WM Menee  OJHOPOILIM
MUTEPHAJIOM.

[aacm — wacTupii caysaii cros. TePMUHOM «IIACT) TPUHATO HASLIBATE

CHOA (Wan Tpyniy cnoes), JUIA KOTOPOTO XapakTepubl Peskoe OTIHYHC B
COCTABE M CTPOCHHH OT CMCAKHBIX CHOCH, HAIMYMC OCOBCHHO HETKO BhIpaKeH-

HOM JIHHMM  pasjiena, WIH CHOKCHHBIA NOJCIMBIM HCKONACMBIM, HANPUMED

wiacT yris.

lpociol— oA YTUM TEDMUHOM TOHHMACTCA WACTI CHIOA, OFPAHMMCHHAR
CBEPRY W CHUIY om:umwﬂmgzmrmwm Mouwmocts npocios ne
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amepaibt =
o' nup:’mwnus TeKCTYPHBIX 0coGEHHOCTER, NOATOTOBKY H 0(GOpMAcHye
YeTKOro [paduueckue MaTepHATLI COCTOAT M3 3ap

Ha108. .
rpaduueckux Matep puueckoro HIOOPAKEHHA PEIYILTATOR Maccy,

/ oK, Ipa
TONOr HICCKHX KOJI0H
J::io \epop B BHIC PAITHIHBIX AMATPAMM, BEKTOPOB, CBOIMMX paipeop,

oM, TabaHIL
X% wrore ycranapamsator obuute JAKOHOMCPHOCTH PACTIPCACACHHS Cioy-

CcTocTH B MPOCTPAHCTBE.

17.2. TIEPEXO/1bI M KOHTAKTHI MEALY TNMOPOJAMMA

Mlepexoaamu paspiBatoT  MOOLIE  HIMCHCHHSA c;onm Noposw,
pelyabTaTe KOTOPHIX AdMHAA nopoa t‘*“el*"ﬂ;" ﬂPY":ﬁ-

KonraxTl mpeicTanasior coboff 4acTHRE ~chylal MEPEXonos, - mp
KOTOpBIX OIHa MOPOAd PEIKO CMCHACTCR IpYTOH no' kaxol-1m60 nosepxnocy
(nockol  HIH HEPOBHOH). [Nepexoasl W l:o'm'arm MEATY  NOPOaMy
NPOSBARIOTCA BECHMA PALIH'IHO, Tak KdK BLIIBABIIME MX NPHYHHBL MHOro-
obpasiut. [lepexo/ist MOTYT GpiTH MOCTCNCHHBIMH M PE3KHMH — KOHTAKTHBIMH.
N Koprakthi B IABACHMOCTH OT BHIBABIUX X OPWYHH PAsICAsior Ha
TeHCTHYCCKHE H TEKTOHHYCCKHE,

[eHeTHYecKHe KOHTAKTH XAPAKTEPHBI PEIKHMH NEPEXOAMH OHHX NOpoj
B ApYrHe MEAY CMCAHBIMH [LIACTAMH. KontakroM B JaHHOM
FBASCTCA YETKO BHPAKCHHAR MAOCKOCTH HATUIACTOBARNA. ITOT B KOHTAKTOB
PACTIOIHACTCA JCTKO W HE BISHIBACT HHKAKHX OCHOKHCHMA NPH IOKYMEHTAILIH
W 3amepe MOIIHOCTH IUIACT4. /

Mocrofipic KOHTAKTE B UEA0M MOXOAH HA MIACTOBLIC, HO PACHOAOKCHL
He MEKLY IIACTAMH, @ MEAULY CIOAMH M npociosmu. CoM He BCETAa YeTKo
BUpAACHB, [0ITOMY ONpEACCHHA TPAHMIL COCB, CACHAHHBIX  PATHbIMA
reosorami, MoryT He coiituch. Bo mibexanue 31010 CACAYET NPHACPAHBATHCA

Npasyia — ICTHTL NOM0JAM HCACHYIO NPOMEAYTOYHYIO 30HY MEAILY HETEO

BHIPAACHHBIMH CIIOAMH.

DampanLibie KONTAKTE 0DYCAOBICHSE WIMCHCHHEM YCAOBHA OCAXOHA-
KOIICHHA N0 TaJeHHIo WIK NPOCTHPannio. Buipakensl oun 00BLIMHO J0BOJLHO
4ETKO, HO B OTCLHBIX CAYHASX MOKET HAGMOMATHCA HEGOABINAA TIEPEXORAA
30H4, C KOTOPO# CedyeT NocTynarh Tak A¢, KdK W B NPCALIIYIIEM _
npy uanuduu Gosee IHAYHTEABHON J0HLI NEPEXOa TAKOH nepexoi He
ABNATHCH KOHTAKTHEIM.

17.3. HAPYWEHNS CIUIOMHOCTY 3AJENAHUA TOJEIHOTO
NCKOIAEMOTIO

OOpA3YIOTCA 34 CHET PALIMAHBIX HIMEHEHWH B YCAOBMAX Wg i

UM OTHOCAT DAIMBIBLI, BLIKIHHHBANMA W PACLICTUICHHA |
[
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R

Hapyuwienns cruiommocru saneranus B 3aieAax MOJEIHOTO HCKONAEMOIO.

ABICHHA GAtMaTBHOTO JaMelieHns OHHX Nopoj APYruMH. i

PasMbiBbl PACHICHAIOT CIMHYIO JAMCAL HA ACTH, OCTOKHAIOT YCAOBHA
GOTKH, @ JAMACTYIO BOODLIC ACNA0T ee Henmpuromiof “:mpaspaﬁnruu

[lo OTHOMIEHHIO KO BPEMEHH (DOPMHPOBAHNA 3ANEAH BLACNAIOT 1BA THIA
PAIMBIBOB — JNMHTCHETHUYECKME W CHHICHETHYCCKHE. MTHICHETHYCCKHE PATMBIBLE
BOSHHEIM  1I0C/IC  OKOHYATENLHOTO  OPMUPOBAHHA IaiekM, a4 CHHTCHETH-
qeckHe — B NCPHOA POPMHPOBAHHA 3a/ICKH.

INUTCHCTHYCCKHE  PAIMBIBLL  ABIAIOTCA OCHOBHBIM  BHJIOM HAPYILEHHH,
3aTpyAHAIOUAX paspaboTKy Jaiexkeh cuippa. B nepsyio ouepens yu HApYLICHAA
CKAILBAIOTCA HA HerAy6OKO Janeraloumx miacTosux NOKPOBHBIX 3ajMeKaX
(r/1MH, NIECKOB), HO H4CTO ORM OCIOKHAIOT PAIPAbOTKY IHHIOBHIAHBIX W APYIHX

Jajieach. DTOT  THIL PAIMBIBOB  PACNIPOCTPAHEH  OYcHb umpom
Moaasasiouiee GOALUMHCTBO HErAYGOKO Jaeralonmx Mecropoxaenuh s 1ol
Wi HHOM CTENICHH HApYUICHO THMM pasmbiBami. OHH XapakTepusyloTes
FAyGOKHM IPOIHOHHBIM BPEIOM, KOTOPBIAi 3aTPArMBacT He TONLKO 3ANCKD
MOJICIHOTO HCKOTIAEMOT 0, HO H NOACTHAAIOWME Nopo/ist. B naase ynurenernyec-
KHC PAIMBIBBI HMCIOT JIHHCHHYIO OPMEHTHDOBKY H BLIDAACHB OOMLIUIAMH
WIOLAAAME CIUTOIIHOLO pA3pyILeHus sanexn. Yacriunoe paspyienne samexu
{10 MOUHOCTH HabMIOIAETCH CPABHMTEIBHO peaxo. FTOT Cayuail B OCHOBHOM
HMECT MECTO MPH PAIMBIBE JMHIOBHINLIX JaieAch GOABIIOAR MOUHOCTH.

JL1A CHHICHCTHYECKHX PA3SMBIBOB XapaKTepeH Menee 1aybokuit 3poIuonnbii

ppes. B nuiane oHM 3aHMMAIOT 3HAYHTEILHO MeHbIMe miomanm. Yacro sanexs

OuiBacT pasMbiTa HEe NOAHOCTBIO. JUIA CHHICHETHYCCKHX PA3MEIBOB A0BOILHO
XAPAKTEPHO 3ANOHEHHE PAIMBITONR 4aCTH APYIHME nopogamu, obuyso Gonee
IpyGOICPHACTRIMH, HEM PaIMBITAS H4CTH 3ATCKH.

[p# AOKYMEHTAIMH Pa3MLIBOB 0COGOC BHEMAHHWE B ONHCAHMM Cleayer

NOBEPXHOCTH PAIMBIBA, A4 TakAe (JOPME 3AMCIICHHA, MATEPHATY JAMCIUCHHA,
| CIOHCTOCTH M BKJIIOYCHHAM B 3aMCUIAIOWIEH NOPOJE H ¢¢ BIAHMOOTHOWCHHAM ¢
PA3MBITOR TIOPOON. e

Tunuuueii pasMuis o6pasyercs B pesyabrare : tocT mmm
M MOKET OBITH BLINOAHEH ALIOBHATLHLIMI oTa0KkeHnamu. o nanpas -
YETBIO MOTOKA pasmbis GyaeT yrayGasTLea H PACHIMPATICA. FT0 OGCTORTEALCTBO

#




18. OHPOBOB:\HHE |
18.1 onpPOBOBAHHE HA PA3JIMYHBIX € TAJANAX

OCBOEHMSA MECTOPOXKAEHHA ‘

OnpoboBaHHe [10/1IC3HOT O ncxon3011\{!0;3"::lrizl-:f;df:;_’:_ozuogﬁuonpscﬂr::!ioﬁ. HX
oGpaGoTKe, MPOH3BOACTBE i it BIpbS W H3MEHSIOTCH Hi s
- oHKDETHBIMA 00IACTAMH HCMONB30BAHNA ChIP ! A HA pasmpy
I:(?-H‘kpa ViCHHA MECTOPOXICHHUA.
cTaausx 11.3,“’ s MECTODS KIICHHi HeoOX0AUMO TMPHMEHATE TaKylo CHCTemy

l'l,pn.m,\ g opas obecneynBaia Obl Oe3 OOMBIUMX 3aTPAT 3Hamye
onpoboBanuA, KOTOPE® 1 % o = VIS MPOMBILLICHHOTO
Ka4yecTBa H TeXHOJOrHYCCKHX CBOMCTB ChIPbA L : p R OCBOEHHY.
Jro 0BCTOATEALCTBO OOYCAOBIHBACT cneuduky onpoOOBAHMA PA3INHYHKX
BHIOB ChHIpbf, B KOTOpOM cgqeralorcn ’ﬂoprFOCTOHmHe HCCIIEN0BaNNY,
NPOBOAHMBIC B CPABHHTEIILHO peboabiux o0BeMax, C JCIIeBbIMH, BBITOMHge-
MBIMH B MACCOBBIX KOJIHYECTBAX.

OcHoBHAs 3a7aua ONPOGOBAHHA COCTOMT B BLISBICHHH BeLICCTBCH-
HOro COCT4Ba M TEXHOJOTHYECKHX CBOHCTB ChIpbA f UETbI0  onpenene-
HHS €ro MPHTOMHOCTH JUIS HMCO/b30BAHHS H paspabOTKH TeXHONOImYec-
KHX TapaMeTpoB MPOM3BOJCTBA. B ary 3azady BXOOHT YCTAHOBIEHHe
3aKOHOMEPHOCTeil NPOCTPAHCTBEHHOIO PACHPEACICHAS MO MIOLIAMH MecTo-
pOKIeHHS M MO MOWHOCTH NOJE3HOH TOJUIH PAa3HOCTEH ChIpbd, OTIH-
YAFOILIMXCA TEMH H/IH HHBLIMH JOKa3aTelsAMH KauecTBad H TEXHOJOIHMYECKHX
CBOJMCTB.

Jlna pewends 9TOH 3aJauM B MACCOBBIX  KOJIMYECTBAX MPOH3IBOLAT
rITull x onpenenenns PHIMKO-MEXAHHYCCKHX MOKa3aTesed MOpoA.

Ha Pa3sHbIX CTAAHAX H3IYYCHHA MECTOPOXICHHHA JanavH OI'IPOGOBEHHII. a
CTe10BATETBHO H €ro 00BeM, BhIpaXalOLLMACA B HMCIE Mpob M KOJMHECTBE
OnpeacaseMbiX nokKasaTeseH, pasIH4YHbI. Hanﬁonee NOJHO H LHIHPOKO 3TH
NOKA3aTeH OCBELIAIOTCA HA PAaHHHX CTAAMAX M3YUCHHS MecTopoxieHus. Ha
NoCHcayolWHx CTagHAX B 3ajauy 0“]’)060831{“}1 Dosiblled 4acThiO BXOAHT
ONpENEICHHE TOJBKO OTAEIBHLIX nokasareJei, JJHMHUTHPYIOLIHX HCNOJAb30-
BAHHE CBIPbS KaX10ro KOHKPETHOI O MECTOPOXICHHSA.

[lpu 1opaseenke MeCTOpOXIeHHS, OCOOEHHO CBS3aHHOH C MPHPE3KOH
YHACTKOB, 3aKIIOMAKOLIMX TMOJE3HYK TOJULY, AHAJOTMYHYIO AETaJbHO pa3-
BIAHHOH HIM IKCIUTYAaTHPYEMOH H4 COCE/IHEM Y4YacTke, onpobopaHHe H
H3YYCHHC CbIpbfl 3HAYMTENBHO ynpowmlaroTcs. Bo MHOrHX caydasx Aocrad-
TOYHO 0TOOpA HECKONBKHX NPOO M3 CKBAKHH, PACIONOKEHHBIX MO PEIKOH
CeTH.

Onpobosanne npu KCMIyaTALHOHHOI pasBezke oOBMHO BKIIOYaeT 0TOOP
TOIBKO OJHOrO THNA NMpo0 W MPOM3BOACTBO MO HHM OMHOTO BHIA AHAJH30B
HiH HCMBITAHUA, K TOMY e, KaK MPABHIIO, MO COKpAllleHHOH mporpamme, eci
TOZBKO TICpen IKCIUIYATALMOHHON pa3BeNKOil He CTABAT 3ajaud Mo Onpe:
i;:fll:ﬂﬁarﬁ?;;ﬁ:fcm 60;1:’.:& mugoxoro HCIOJIL30BAHUSA CHIPbA, HEM :;;’
Jeﬁci'nvmmero‘ua Ggp“ e awnol pashoie, TP

el i 2 3¢ MECTOPOXKICHHS IPCATPHATHS. e,
i K(;mpol::‘ﬂ :lle ABJIAIOTCA mo3adoifnoe ompobosanue W ONpPO Olm
ipasi BK-’UO‘!:;K)T a Ed‘IECTBOM n100bIBaEMOTO ChIpbsi, TaK Kak OHH,

e 0T00p TONBKO OAHOTHNHBIX MPOD W MPOM3IBOACTEO MO

HHM  onpenenenwuii 7 SR i
. PCACICHMA OTACABHBIX NAPAMETPOB MM CONEPKAHMI OTACIBHBX

KOMTMOHEHTOB  ChIPbS, M3MEHYHBOCTH KOTODPEIX mpexonpenenser SRt
MOCTb CC/IEKTHBHOH BBICMKH OTIENLHBIX CNOCB, YYACTKOB, WIH OTGHB
rpaHHibl MOJE3HOM TOJIUH, TPYAHO OTAMYAMON mo Makpocmnuqecxn?;
npH3HAKAM.

TopapHoe ONPOGOBAHHE NPUMEHAIOT CPABHHTENLHO PElIKO. Ipu ToBaprOM
onpoboBaHHH npoﬁy OTOMPAIOT M3 MAllMH, BArOHOB, cO CKJIAJIOB TE "3
106BITOr0 W B TOH MIH HHOM Mepe NepemelienHoro nepepaﬁ.o-rz;m;oro
cipbsi. [1apaMeTpBl HIH KOMIOHEHTBI, ONpE/iesieMbie TpH TOBAPHOM 0npobo-
parnH, JUMHTHPYIOTCS TOCTami win TexuuYeckMMH ycroBHsIMH.

Takum 00pa3oM, MO CBOEMY HA3HAYCHHIO H XdPAKTEPY HCMBITAHMIL
W AHATH3OB TPOOBI CHIPbS Pa3jAeNfIOT Ha npobbl  jurA COKPAILEHHBIX
HCMBITAHHH M aHAJIU30B, PA3BEPHYTBIX HCNLITAHWIA W aHann3os, nabopa-
TOPHO-TEXHO/IOTHYECKHX HCMBLITAHHA M /18 NOJY3aBOACKHX H 3aBOJCKHX
HcnbiTaHHA. YMCIO M COOTHOMICHHE 3THX NPOD H3MEHSIOTCH Ha PA3HBIX
CTajuAX H3YHCHHA MECTOPOXKACHHA H 3aBHCAT OT HA3HAYEHMS ChIpbs. Macca
npo6 B OCHOBHOM 3aBHCHT OT KOJIMYECTBA ONPEAENAEMEIX 0O ITHM npobam
napameTpoB.

18.2. CMMOCOBLI OTBOPA TIPOB

Cnocobsr oT60pa npob obycnapauBaloTcs BHAGMH OYpOBBLIX CKBAKHH H
TOpPHBIX BBIPAOOTOK, @ TAKKE MAcCoil H 00BEMOM MPOOLI, HEOBXOAUMBIMH 15
NpOBEACHHA KOMIUIEKCA HCC/ICHOBAHHH.

Otbop nmpo® 3 GYpOBBIX CKBaXHH (KepHOBHII cmocol) 3axmo-
yaeTcs B 0TOOpE MOJOBHHBI U3BICHCHHOIO H3 CKBAKHHBI C BBLACICHHOIO CJIOS
WIH HHTEpBaja cTONOMKAa KepHa WIH PasphbiXJeHHOro Marepuana. Heobxomm-
MO YYHTBIBATh, YTO NPEACTABHTEABLHOCTH MATEpHANA MPoD PBIXIBLIX HOPOA,
OTOOpaHHBIX H3 CKBaXHH KOJOHKOBOrO OypeHms, 00/i¢e HH3Kas, 4eM TBEpIBIX
NOPOJIL.

Jns orbopa npobbi cTONOHKK KepHA HIH PHIX/IbIH MAaTepHAT, H3B/CHCHHbII
H3 KOJIOHKOBOH TpyObl, pacK1aJbBalOT Ha (h)aHEPHOM HIH JOUIATOM HIHTE,
OYHLIAKT OT LUIAMa, ONMCHIBAIOT, PAa3JCisiOT HA CIOH HIM HHTEPBAlbI,

. MOJUIeXKaLHe paseabHOMY onpoboBanuio. B npesenax BeLICICHHOTO CIOS HIH

HHTEPBaJa CTOJOHK MO JIMHHON OCH, COOTBETCTBYIOILCH OCH CKBAKHHBI, JICJIAT
nonoiam, uHoraa Ha 4erseprtd. Omny W3 HuXx ordmpatot B npoby. Cheayer
HMETh B BHAY, YTO MpH CITyCKe KOJOHKOBOH TpyObl Ha 3aboii ona 9acto
HACKpebaeT co CTEHOK CKBaXKHHBI MOPOJAY, KOTOpas He [J0JDKHA BKIKOYATHCH B
npoGy. Iecuansii Martepwas, cynecH M phIXTble CYIJIHHKH, He oOpasyoume
YCTOHYHBOTrO CTOJGHKA, TAKKE BBIKJIAABIBAIOT M3 KOJOHKOBOH TPYOB! HAa LIAT
MO BO3MOXKHOCTH C COOJIOAEHHEM MOC/ENOBATENLHOCTH HX MPOXO/KH,
HIMEPSIOT, COMOCTABNIOT C UTMHOM NPOMACHHOTO HHTEPBATA, ONHCHIBAIOT MO
MaKpOCKONHYECKHM MPU3HAKAM, pasfieNsioT Ha CJIOH HIH HHTEPBAJILL,
nojutexaiMe pasgefbHOMY ONpoOOBAHMIO.

HocroseprocTs npob, OTOHPaEMBIX H3 CKBAKHH KOJOHKOBOTO OypeHus, B
3HAYHTENILHON CTENEeHH 3aBUCHT OT TEXHHKH NPOXOAKH CKBAKHH H TEXHOJNOTHH
Oypenusi: amameTpa CKBa)KHH, UIMHBI pPeiCa, MPHMEHEHHS NPOMBIBKH HIH
Gyperus Beyxyio, 4TO CielyeT yHTBIBATH mpH onpobosammu. Ilpu 5ToM He
HCKJIIOYeHAa BO3MOXHOCTH BBIHOCA NPOMBIBOYHOH KHIKOCTBIO TMPOC/IOEE
TECKOB WJTH TIECHAHHCTBIX TJIMH, 4TO MOXET Pe3KO HCKA3HTh Ka4CCTBEHHYIO

" npod. : -




oGurHO OTONPAIOT B crielHaTbible MEUIKH, H3TOTOBJCHHME iy

I Ip()D'H MOCTBHO dBHCHM
Opesenta WM OTHOH MATCPHH. BMCCTH B OCTH  of
i Macchl 4
HeoOX0HMOH 6 orbopa mpo 6 NPHMCHAIOT NpH onpobopa-

0310BBI CIOCO
i HbIX # IKCILTYATAIHOHHBIX FOPHBIX seipaboTok. On 3akmoya

ro ceverns OOBIYHO MO JTHHHH HAHGOMBIy
B npoBeIcHEH G?poﬁmc:oogg}:ﬂ :::.neauoro HCKOMAEMOTr0, ODBIYHO COBNanalo-
HIMEHEHM COCTaBd N ofi MOIHOCTH MIACTA, H B oTGOpe HIBICKAEMOrO 113
weil © AHEHCi “f“‘a Ceuenie 0OpO3Ibl, KaK MNPABIIO, NOMKHO WMers
Gopo3s! M:‘Tq?*;‘:pm' [lpuna i r1yOnHa GOPOIBI 3ABHCHT OT HIMeHYH-
??mmo}:&zﬁ W cBOJiCTB OMpOOYEMOro Chipbd, & TAaKXE OT Heodxo Mo
anuﬁoﬁoxonmﬂ Gopo3bl CTEHKY wypa in 3a00H Iggwpa TIIaTeAbHO
saqumatoT M BhpapEHBaioT. Ha OGHAXCHUAX ITH B HCPADOTAOIIMX 3abosx
xapbepa MPEIBAPHTEIBHO POBOAST PACYHCTKH, KOTOPHIMH BCKhiBAlOT
CBeY10, HEIATPOHYTYIO MOBEPXHOCTHBIMH HIMCHCHHAMH TIOPOAY. Tocze 3roro
i HaMeuacMOii GOPO3IBI C NOMOIILIO WIKYPA Ha TOBEPXHOCTH NOPOIN
HAHOCST KaHABKH. OTPaHHIHBAIOLIHE 6opo3y. @ TAKAE 3ACEYKH, OTMEHalome
rpaHHis onpodyemoro cios LM HHTEPBATIA. BuieMKy MaTepHana aus
onpoGoBanus 3 GOPO3TbI MPOH3BOLAT KAKTOM. reo0rHYeCKHM MOIOTKOM, a
B MIACTHYHBIX [THHAX — HOKOM. [lpn 3TOM TUIATENLHO BBIPDABHHBAIOT CTEHKR
# aHo Goposas. Marepnan npoOsl cOGHPAlOT HA OPE3CHT WM IIMT, a npH
npoxo/Ke BEPTHEATBHBIX Gopo3d (B mypdax) ero cchimaioT Ha Ope3eHT Wi B
xenoba. TOIbKH B Apyrae mpHcmocodienus. C OIHOrO Metpa Oopoiasl B
3aBHCHMOCTH OT e¢ T/TyOHHB H IIMPHHBI OOBLIYHO MOAYHAlT OT 5 a0 10 &r
popoasi. [MonyueHusii w3 GOpO3Ibl MaTepHan WIMENLYAIOT ACPCBAHHBLIM
mecTOM KM MOJIOTKOM C PE3HHOBBIM HAKOHCYHHKOM (HE JOmyckaeTcs
apobaeknme 3eper). 3aTeM MaTepHAl TIATETLHO YCPEIHSIOT, METOIOM KOIbUA
# KOHYCd Je7ST Ha JIBE YacTH, NPEACTaBASIOLIME NpoGy M ee AyOAMKaT, M ochl-
naiT B NpobHble MKW, CHaOKeHHble OHMPKOH., Ha KOTOPYIO KapaHilaiiom
HAHOCST JaHHBe 0 npobe—HOMep BLIPAOOTKH. MHTEpPBal, C KOTOPOro OHa
oToOpana, HoMep MpoObl. Ha MellKH HHOIZA HECMBIBAEMOIN KPACKOH HAHOCKT
HOMEp, 4 BHYTPb MEIIKA NOMELIAIOT ITHKETKY CO CBEACHHSMH 00 0TOOpanHoil
npode.

B 3aBHCHMOCTH OT TpHHIMNA 0TGOpa GOPO3AOBBIC HJIH OTOOpaHHBIE W3
CKBAXHH Mpodbl Pa3iensioT Ha MOCTOIHBIC, CEKIMOHHBIE HAW MOHHTEPBATE-
Hbie, MT4CTOBBIE H TOYCTYIIHBIC.

Mocaofinsie npoGsl OTOMPAaKT M3 MAKPOCKONMYECKH BbUICHIEMBIX
npocioes, cloes, muH3. PasnensHsiii oT6op mpodbl OT C0s, MPOCAOS MR
THH3N Ueeco0OpaleH TONBKO B TOM Ciy4ae, KOrJa OHH MoOryT Owme
CeneKTHBHO OTPabOTaHb! WM eCTH MOPOJA. 3AKTIOMEHHAS B HAX, OTJAHYACTCH
N0 CBOCH Ka4YeCTBEHHOH XapaKTEepPHCTHKE OT NOJE3HOIO HCKOMASMOTO H MOKET
VXYAUWHTb Ka4€CTBO BCETO CHIPBA. ,

Bonpoc o nerecoofpaskocTi ce1ekTHBHON OTPAGOTKH TeX HIH HHBIX CI0CB
PCLIACTCE 9ACTO TOMBKO MOCTE OKOHYAHHS Da3BEAKH M BHIIOJHCHHA BOX
4HaT30B M ucnbiTanui. [Mostromy B npomecce pasBeiKH HIH Jopa3seikt
OTACTLHO ONPOGYIOT CON ¢ MHHMMATHHON MONIHOCTBIO, A1H KOTOpol
3IBECTCH ONBIT CENEKTHBHON OTPaGOTKH HA AHANOTHYHBIX MECTOPOXICHHIX.
Ha wectopoxaenmax crpoutensmuix matepuanos, kKak MpaBmio, OTACTSHO

22

HHH pa3Belo

onpoByIOT CIOH MOUIHOCTBIO HE MeHee | M, a cpeanme MOHIHOCTH OTICAbLHO
onpolyeMBbIX CIOEB COCTABASIOT 2—3, a wHorza w 4m. Ha BEIHTHHY
MHHHMATBLHOH MOIWHOCTH OTACALHO ONPOOYEMBIX CH0SB OKAa3HBAacT BANIHHE
xecTKOCTb TpeboBaHMil K KauecTBy chipbs. MckmoucHme MoryT cocrasasts
OpOCIOH MEHbIUEH MOIIHOCTH, CC/IH COBMECTHAS OTPaGoTka X ¢ MOJCIHBIM
HCKOTIAeMbIM MOKET OPHBECTH K PEIKOMY CHHACHHIO Ka4ecTsa cuipbi. B stom
cryuae nenecoo0pa3Ha CeliCKTHBHAS BHIEMKAa MX Jake C MOTepell CMEKHOTO
¢c08 MOJE3HOTO HCKOMaeMoro.

CexnHOHHBIE HIAH NOHHTEpBaAbHbie Npolw orTbmpawoT B Tex
caydasx, KOria MOIUIHOCTh MAKPOCKONHYSCKH BBUIEASEMBIX CIOCB B MOACIHOM
ToNmIe 3HAYMTENLHO MPEBBILAST CPEAHHE MOUIHOCTH OTACABHO ONPOGYEMBIX
ci0es. B aTHX caydasx B mpeienax GOJBIIMX NO MOIIHOCTH ClOes OTOHparT
[0 J1Be WIH HECKOIBKO MPO0 ¢ AMHHON HHTEPBAlA, COOTBETCTBYIOIICH CPEIHIEM
MOLIHOCTAM OOBIYHO ONpoOyeMbiX OTAcTAbHO cioes. CexumoHHBE nPOOH
TaKOil k¢ MOHIHOCTH OTOHPAIOT H B TeX CAydasX, KOT/a B NOJE3HOH TOMme no
MaKpPOCKOMHYCCKHM NPH3HAKAM HE YAACTCH BBUICAHTH OTACIBHBIX CJOCH.

MaactoBbsle npoOb OTOHPAT CO Beell MOMEOCTH NOACIHON TOMIM
WIH N7acTa Yaiie BCero B TeX CAYYasX, KOrJa B Opejetax 3Toro miacta
Helle1lecoo0pasHo  BBUACACHHE OTACAbHBIX CIOCB WIH KOTA2 CCACKTHBHAR
oTpaboTEa OTACABHBIX CJOSB HIH HHTEPBAIOB NPHIHAHA HEAETATEILHOM.
Mnactossie mpoObl Gonbilel 9acTsi0 OTOHPAIOT ANS TPOBCACHHA NO HEM
1a60paTOPHO-TEXHONOIHYCCKHX HCTIBITAHHI.

MoycTynHble HIH MOTOPH3IOHTHHE NMpobu obwumO oTGMparoT
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METOIY KOJblla H KOHYCA. MaTtepHas npo0bl nn,c;::;.f”;l:.: ::l:lwi:,q:u:;;' a mng
IJIAH ;‘1 nocie ero noACy LHBAHHA CL'b[ﬂElIOl" B l\l- y .‘m” p;n];o a;m‘ ‘Ol..u,bl(l
AHHeiKH MIH TOCKH (BpAaLLCHHEM nn-.:nc:uu:u)‘m?t‘rt‘ﬂt t“rd ‘“r:} ; 5‘:11001 B
[IOCKMil JHCK, & 3aTeM H B KOJBIO, Adjec L updt}: K.O-": l3' t‘ Ba LDELO:\E
CCBIMAIOT B KOHYC. DTy ONEpaLHio ’nanPRIOI e ’p“na, ATEM JIHHENHKOj
fAensT KOAbLO HAa 4 CCKTOpa H oTOHpaloT B n‘pmv) fl.ia,d npgmnononomim
cexkTopa. KpapTOoBaHHE H yCpeaHeHHEe MPHXOAMTCA HHOT/IA MOBTOPATEL MO 4 — 5

pas.
18.4. ILIOTHOCTH CETH OINnPOBOBAHUA

B mpomnecce 'nccn.-'l_\u'l';ummmoﬁ pa3Be/kH CETh cKB_:l:«ml linu mypdos (a
CIe10BATENBHO, H CETh onpoﬁonamm] NPHHMMACTCA B 2 pa3a DOJIEE [IOTHOM,
yeM TIpH JeTanbHOM pa3sBedke LA BLIABJICHHA 34AMAaCOB KaTeropum A mHa
MECTOPOAKACHHAX I rpynmnsl H 474 JanacoB KaTeropuH Bvllil MECTOPOXIACHUAX
Il rpynnel. bonee mioTHylO CeTh [IPH IKCIUTYATAMHOHHOH PA3BEJIKE NPHMEHSR-

10T OYeHb PEIKO.

MaoTHOCTE CceTH OnpoDOBAHHA HIM PACCTOSHHA MEKIY Oopo3gamu B
JHAYMTEILHON CTENMEHH 3aBHCAT OT TpeDOBAHMH K KAa4eCTBY ChIpbA H
MOIIHOCTH CEJIeKTHBHO O0TpabaThiBaeMbix MPOCaoeB. Boabmiel YacTuio ona
YBETHYMBAETCH TaM, rje TPeDOBAHHA K Ka4yeCTBy fosiee KECTKH, 4 MOMIHOCTE
Ce/IeKTHBHO OTpabarhiBa¢MBIX MPOCIOCB MeHBIIIE.

19. TMAPOTrEOJIOrMYECKHUE
U MHKEHEPHO-TEOJOIMYECKHE HCCJIAEAOBAHUWAA
HA KAPBEPAX CTPOMUTE/IbHBIX MATEPHAJIOB

19.1. 3AJIAYH TUAPOTEOJJOTHYECKHUX
W MHAKXEHEPHO-I'EOJIOTMYMECKUX PABOT

OcuoeHbIe THAPOTCOIOTHYCCKHE W HHACHEPHO-TCOJIOTHYECKHE YCIIOBHHA
MECTOPOXICHHS M3Y4al0oT W MATepHANLl MepeialoT IKCIUTYaTHPYIOLIEMY
NPEANPHATHIO OPraHM3aLMAMH, NPOM3BOAHBIUAMH JCTAJbHYIO Pa3BEKy Mec-
TOPOAKICHHA.

Leabto ruaporeosornyecknX u HHKEHEPHO-TEONOrHYECKHX paboT reosori-
HECKOH caykObl SKCTLIYaTHPYIOIIEIO NPEANpPUATHS SBISETCS CBOCBPEMEHHOE
obecrieveHne IEHCTBYIOIIMX M NPOEKTUPYEMBIX KAPLEPOB COOTBETCTBYIOIIEH
AOKYMEHTALMEH, HeoOXoauMol 11 060CHOBAHHA M OCYINECTBJACHHS Oe3ana-
PHHHOH, KOHOMHMYHOH W TEXHHYECKH NpaBHILHONH pa3paboTkH.

Ocoboe  BHMMaHHE NpPH  IMAPOTEONOrHYECKHX HAGMIONCHUAX CACAyeT
YACIATE MPOTHO3Y MECT KOHIEHTPHPOBAHHOIO WM MOBBILIEHHOTO MPHTOKA,
TaK Kak 37echb B OOJBIIMHCTBE Cy4aeB aKTMBHO pa’BMBacTCs AedopMaims
OTKOCOB.

A1A YTOMHEHHA MHAEHEPHO-Te0NOIHYECKHX yenosuit pazpaboTkd TexX HIH
HHBIX YH4CTKOB MECTOPOK/ICHHA MPOBOAAT UCHILITAHNE CBONHCTB nopoj. O6seM

?;LH(CHCDHO-I COTTOTHYECKUX MCTLITAHMI CBONCTR MOPOJI ONpPEAENnAioT B COOTBET-

Tatama 19.1

[ WIPOT OT0MMHCCKAN  KAACCHPHKANA  MECTOPOA Termit

CTPOMTEALHONO CHIPLS

T MecTopowaenni

I'maporeoorHicchas  xapaxTepacTika

Meroau ocywennn

Ipocrbie

YCIOKHEHHBIC

Cro&HBIE

Ocobo CI0KHBIC

He #MeioT npuToka noa3eMHbix
BOA

IMpu  paipaboTke  BCKpBIBAIOT
OT/IC/ILHBIE BBIXOABI TOMIEMHbIX
BOM

IMpn paspaborke BCKpbIBAIOT
BOJIOHOCHBIH TOPH3IOHT

Pacnosoxensl B 30He noanopa
NOAIECMHBIX BOJ

IMosepxsocTHLIi BoaOOTBOA

Mosepxaoctupiil Bogosoa. Bayr-

PHKAPLEPHBIE NOBEPXHOCTHRIE
JIPEHAKH 3
OBEPXHOCTHBIH BOJIOOTBO/L.

Apenax BOOHOCHOTO rOPH3OHTA
WiH  (DHIBTPAUMOHHOTO NOTOKA
[MosepxHocTHbi BoAOOTBOA. Bo-
JONMOHHECHHE

CTBHH C 3ajayamu MccneaoBanuil. OH 3aBHCHT OT OJHOPOJHOCTH MOPOA H
paga apyrux (akropos. i

19.2. METOJAUKA TI'MJAPOTEOJIOTHYECKUX HCCIEJOBAHUMA

B 1abn. 19.]1 npuBeneHa ynpolieHHAs THAPOreOJOrHYecKas KiaccHH-
KAIHS MECTOPOKICHHI CTPOMTENbLHLIX MATEPHATOB ¢ YKa3aHHEM METOJO0B OCY-
IEHHS.

ITo ycaoBHSM APEHHPOBAHMA MEPBbIC ABA THMA MECIOPOKIACHHH OTHO-
caTcA K JierkoocyiiaeMsiM. Boma u3 HHX OOBIYHO yAANAETCH CaMOTEKOM.
Tpetuii ® HCTBEPTHI THMbI MECTOPOXACHHH — cl0XHOOCYIaeMble. OHH
TpedyIoT HATHYHA CHENHANbHOH CaykObl ocymiennus. Boay u3 HHX MPHXOAMTCH
OTKA4MBaTh H YAAIATH OT MECTOPOKICHHA MOCTOSHHO [ACHCTBYIOLIHMH
HACOCAMH.

K ruaporeonornieckum HabIH0AeHHAM, CHCTEMATHYCCKH TPOBOAHMBIM MPH
pa3paboTKe MeCTOPOXICHHH, OTHOCHTCA W3yYeHHE NMPHTOKA BOZBI B Kapbep €
[1eJIbI0 OLEHKH ODBOJHEHHOCTH 33 CHET BOJ, MOCTYMAIOMIHX C MOBEPXHOCTH, H
noseMubix Boa. Habmiolennsi 3aKmovaloTcs B CEAYIOLIEM:

H3MEpeHHe PACXO/0B BOIbI B HATOPHBIX H BOJOOTBOJHBIX KaHABAX]

OIpeJe/IeHHe BEIHYMHBI BOJOOT.IHBA,

dukcuposanue Mect 06pa3zoBanus Hajle/eH W HAKOTUICHHS CHEra B 3MMHHH
nepuoa (B paiionax ¢ GOMBIIMM KOJMYECTBOM aTMOCHEPHBIX OCAIKOB
PEKOMEH/IYeTCS MPOBOJHTL CHErOMEPHYIO CXeMKY MO BCell TUIOANH BOJO-
cbopa);

HAOMIOCHNAA 32 CTySasiMA TIPOPBIBOB MO3EMHBIX BOJ CO AHa WM GoproB
KaPbepoB, MX MPOAOIKHTENLHOCTBIO H PACXOAAM, & TAKKE BLIHOCOM MECKd,

Hab/MIOAEHHs 3a pa3MbiBaMH GOPTOB Kapbepa M 34 YPOBHSMH, TeMrepary-
POl M XHMHMYECKHM COCTAaBOM BOJ B Kapbepe.

19.3. METOJAMKA WHXEHEPHO-TEOJOTMYECKHMX hCCJIE,!IOBAHHﬂ

WHKeHepHO-TeOIOrHYeCKHEe HCCACAOBAHNS HA OKCIUTyaTHPYEMBIX MECTO-
POXKIEHUAX CTPOMTENBLHOTO CBIPbA MPOBOAAT C UEABIO YTOUHCHHA BO3MOXKHOC-
TH Pa3BHTHS B paifoHe pa3pabOTKH reosOrHYecKHX MPOIECCOB, MPEACTABIAIO-
UWMX OMACHOCTL JUIS CAMOrO MNPEANpHATHS HIH HACEICHHBIX nynrm H
HIDKCHEPHBIX COOPYXKCHMIl; OMpE/IeNeHHs YCTONYHBOCTH OTKOCOB, OTBAJIOB H
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FEONMONHIECKOTO oBoCHOmIITIN

S MHOT. EAN -
“““l',"‘;:c.fv_,".m“. WIBKHEPHO-TCOIOTIECKIY  MECTRAOWAINIL  MOTYT Ghin,

WREOPATLE HAO0IEE IKOHOMITIIIE METOI lii!'inlﬁl"l‘**' ""P“!"t;:c“ TOM Mnene:
. A Y AAGOTKI OTACIBIIN VIICTRON KUPLEp, o HEMImona g

OREPAMIOCTS P A WIICIHE W NOAOTONIOKEHIN;

PANOOIEE  IHITOJIRIC  YEAOMBE OCYIHIEHH x Da0?, ‘oBeonMKIS:

HPARILILILIE CPOKI OTCPERIIOLIIA Jll"i‘-llin.mu.k p il - e
AOCTATOMHOE  OCYHIEHIHE TOPOA K ALY PriapaboTRiL ‘

KOPOE PAOOTKI YCTVHON,  TOMOIOIIN  COXPUNITE  IPEMEeNityio
UROPOCTE  OTPR . : rofmocTi nopo
VOTOINIROCTS KPYTHIX OTROCON (€ YUCTOM CHIDKCIIE Y10 PO ho

inpcmuu. VOTUHOIACHHOTO JUI aanmofl nopo;

HEOOXOAMMEIE TIPOMIIAKTINECKHE MEPRE, TPEAOTRPAIIIIONTTE de’t{wam&n
QTKOCON, JOPOL 1 BOTHRKHOBCHIE HEORCTNTEABIBIN TDKEHEPHOTEOIONMICCKN Y

OO,

lt""‘.ll;‘“y‘.mm||,|g KiapLepon CIPORTEALILIX Mirepriion ocohoe Aranenne
APROOPETHET CHETEMATIMECKOE 0OCIC0NIIIE COC TORINA OTKOCON (OemMoTp e
PORE | PG B HEACTIO, & TP PASHITIN ACOPMATIE OTROCON - eXCANCHI0),
TPt 0CMOTPE OTROCON CHCAYET OOPATIATE MIHMIIIE 10 CACAYIOUNE OCHONNLE
FPIARAKIC TOATOTORKI I HAE PARITTIE ACPOPMATUE mOAnIenie 1peru i
ATOMON,  HOATOTANTHBAIONIA  oTuienente Oaokit nopojt o ero aansnefimee
CMELIEHIE, OYEPOI PRI I ILTOKEITTS OIOKON Y OCHOBAIMA OTKOCON
W I RN OCCCTOMIN IRUITREE W MM B OPOTAN,  HCKPHIICHIE O pa,
WAKIOH CronBon 11l BCKPRITOM  OTKOCE 900 i nonepxiocielf
OcanACInE (OCOBEIIO HORCPXIOCTER CROMKEHINE ¢ xapakrepuolt sepranioi
HPHTEPTOCTIIG 1 GOPOUIRIMIE TPEIID; KOHYCON BRIOCHE 100 BOPOALT TECK it
MY THOT Dot (CYQgomnn 1t TUIRImyIs; YHReTKOn onsienoll penmmoni-
TOUTH, PADIIDKCIILIY TOPOIL HEVETORImOro Smomi et noaneMusx myeror
(Kaper i ap ) oprammieckiny nmotenit w1,

Kiokaoe  nosienie  npisiikon  nosMokioro  paanntis  aedopmar
OTROCON 0RO OB OIICAHO 1 OLCHENO ¢ TOMKH  APEHIS  ONIcHoCTi
BEACHIS TOPHIN pabo T, Ouionpesmento  Aomkin Ouirh  apHusSTRE Mepil,
FPCAOTIPAURIOUIC BOTMOKIOE BOUIKHONCIIE OMACHOCTI (YOPAILT Mexaii.
ML OIACHON SOHKE TOCTAICIGE OFPIOKACIINE I ITPEAYITPERANTONIE SIHUKN
noron,

oA00HIME HEPHOMECKIE OCMOTPIE MOKET TPOBOANTL PR OTCYTCTIIN
CHETURUICTOR TEXHIMECKIIE nepeoit kaprepa,

JUBE PRIINX,  CAOOYIIOTHENIMX  CAIMCTHN,  HECHUNO-FIHIHCTIX i
MECHIILIN. OPO PEKOMCIYIOTEN CACAYIONIME MEPIE 1O HPEAOTHPALLEHING
Aeopymati orkocon, '

FIPIC B manopims nos n et CHOCH ROIMOKINL FyOimne
OO Ackaiero Gaoka; Mepi HPCAOTHPRILEII - APEHIPOnAINE  TOPOIL

Ipw s cnabux komrakron w obnoamens TOJHIM HOPOA DOIMOKHB
RORTAKTHRE 0nomm muessero Gaoki: MEPBE TIPEAO THPUTHENIN -~ KRR
HETOMHIKON OOROANCHIN,  1PHEPY KA (I TPYIONIX  OTKOCON,  YMENE
WHEOTHE OTKOCON, UX BIOMOKHDAIIE | pasonanne mmﬁdﬁn‘)-.—..

FTPI I TS TIAIIX Coen 1 OCHOBIINNE OTKOCH NOAMONKHLE OFOIAIN
ULUTEII, Mepit npeuu'rupnmg"u'_,yMe"bmwm. BHICOTH O ?

PhROOKIBRIME W oGpasomaite Konrplopeon.
MR

Ilpll l[lliJll-T]'lIllll{lH FPYITODWX DO, CRonmenmnn Hrm "
ONOHEROM  TeNE BOAMOKHEL OTILIS cnaﬁocnmnmmmu:rl’:o-:::uu‘:
THIX OTROCON, MEPhI HPEAOTIPRILEHIN — APEIIK BOAOHOCHIY. Coen, ORI
e U TPYIONICH MICTIE OTKOCH CIOeM Kpyiiosepinietoro TECKA, 1 paniom
W Hebnem,

FIpI I TPAIIIE TOCMIIX  NOA BOIMOKNB ONIIBAINS  ecHartX
OTROCON, KOTOPBIE MOKHO TPSAOTHPATIL HPREPYIKOI 1 piniiem, Kpynnoseps
HUCTHIM TIECKOM W teGnem  guanipyomedt wacrn orkocs.

Beennma Aphex IOl Mepoil smametes Gyperie ropion tamims ek
MILIOTO JUAMETPI I RURIBIAIIE WEIOGRITPOR I MecTux HunGosero
APUTOKI TOUEMEIIX BOJL I OTROA X 10 Tpybam,

194, OHIMKOMEXAHMMECKHE CBORCTRA NOPOA

Mirntieckie  CnofCTg TOPIIIN  HOPOL W YCAOWMSE HX  WNCTANIS e
JOTEN OIPEACHNIOUIMI 1pi wibope  cnocoba orpaborkn. Yacro uim
MPOCK THPONAIIN TOPHOMOOKIAONEO  IPCAIPIATINE 1 €10 IKCITYA TAI
JUIIRIN,  TIOJYSEIIBIX 0T FCOMONIICCRIN  OPFanuaiil,  npommoannim
JCTUIRIYIO  PAVICARY  MECTOPOKACHIN,  ORINICT  HEAOCTATONNO, BEACACTIIE
NErO KUPLEPHOH TeonoTiieckoll cykOe IPIXOAITEH X YTOMINTE,

Borabun, 192 npineacint wnkenepro-reoonmeckine noKaaTem, wuie

KOTOPRIX SISO TN HEOGXOMMMBIM  TIPIE IPOCKTHPONAINNG KAPLEPON.

Onpesenenue tapamMerpon CRoicTn HOPOI TPOIINOANT (10 COOTHETCTIYIO-
M FOCTam.
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ACTAALHOCTH IBOOPAXCINR VHICTRA pador. :.m‘u g e
ODREKTH (G0N, KOHTAKTH, MAPRIPY e T}‘I“m "' o u;: Aondierc 63“
ox B AHROM Macmmale, 1O Jeauor apeg:n. HA KOTOPHI \ oy
OPaKRe SOUICE KPVITHON MACHITIOE.

nwl&i\:::‘::d,:;::‘munr IE;'\R\\'N(‘\' noayun n.. MEIAKHE .'uf\:‘mn. :;J:p:: MOTYT
GuTh HE BANRICHR 1P BIBVUILHOM uaﬁm:\.tci‘n'm " ne .i:ga S oXeMme.
Qororpadus OTAMMMACICR GOAMIOI NOAPOOHOCTRIO B (I.I \mpa‘a xmm:“
AeTANCH, HO OHN MOIMT AATVIICBRIBATY npynnrue: :mn AAR| th. I;:n PHME 1
NPMRIGUTIAABHO BOKHBIE MOMEHTH, mmpuc. ACTRC o.neuu “m“:ugm "
sapicoske.  [loaronmy GOTOrpaGNpOBANIE  AOTIOIIHICT mp . HO we
aamenser ux, € noMOmBo Pororpaduposanns NOKYMEHTHPYIOT CCTOCTROHHKE

W HCKVCCTROHEME OONAMKCHNR, YCIOBNR IATCTARNR NOPOL, OCOBSHROCTH MX

3 STVDY,  TDCUIMHOBATOCTD.

u“;‘::-‘::;u::em lég:‘\mawp:unn NP TEOAOTHNECKON  AOKYMCHTAIM - caeayer
NPIMERNTS [0 BOIMOKHOCTH obwenprusTae. IR yIOPRIACUCHIN TeoI0riec-
KOl JOKYMEHTAINE AQ/DKHK ONTh PRKOMEIUIOBARN VCIORHAIC oGo3mavenns n
POPMB  JOKYMCHTALMY,  YTBOPIACHHNE Mumcrepersom reoormn CCCP.

HyMepaine  NPOIICHINY  BNPAGOTOR  OCYIMECTRARIOT B NOPRIRE Mo
cacroparensioeTn nx npoxoaxn.  [pn Gasncnoil  pastUBKE  PASBRCAOMHKIN
coTeil BRPAGOTRS MPILIAIOT HOMEP MHKETA, OKQIO KOTOPOre OHA npoitacHa.
Ecam ma teppuropint pador [CONOTOPASBCA0MHON TAPTHI HMECTCR HECKOALKO
VHACTKOB, TO TN KOKAOTO M3 HRX YCTAHARTHBAKIOT CEPIIO HOMEPOB, Tak
YTOON HOMEPA OAHOTHAHNYX BRPACGOTOK HE MOBTOPRANCH. ITpi nymepamm
obpaios, mmpos WA JETANCl 3APHCOBOK CTABNTCA TAKXE W HOMEp
BRpaboTER,

JOKYMEHTANNE CCTCCTREHHRMY M MCKYCCTBOHHNN oOHaxe-
Wil TeOT0rHEcKYI0 TOKYMEHTAIMNO OOHDKCHII TPOIBONT IeOM0OrHYecKas
cayxba PR a0passeake MecTopoxicnns. Haunmmaror o ¢ NPORCACHUR
NOATOTORNTEARRNN  MeponpisTiil. [IpH FOPIGORTAABHOM  JAJICTAHMN  CAOCH
NPOIIBOANT HIMEPEHHE CYMMAPHON MOUHOCTIL Brocaenc e CyMma isme-
PCHEBIX MOUHOCTEH OTACTHHBIX CIOSH BOTO OOHIKCHHN JOKRA COBIAIATE ©
semannoll obmeil vommocTi. CAoayoman  onepans — BLUICICHIE  COSH,
NONIERAMMY  OMUCAHIIO | idyvennio. B paae Ciydaes HA SCTOCTRCHHOM
OOHKCHHN  [PHXOAMTCS  NMPOMIBOANTL SAYHCTRY BCPXHCIO CIOX.

JIOKYMCHTALMS 3AKTIONACTCS B ONHCAHHN BCKPHTOIO OOHMKCHHEM e0.10-
FINECKOTO PASPEsA, ONPEICJACHIN VCAOBMIE SATCIAHMS 1 JAPYTHX NeONOTHIeCKiux
nt}'tﬂmii. Onucanne  CONPOBOXITUCTCR  3AMEPAMH,  SUPHCORKAMM, 06090"
o0pasnor, gororpaduposarites. Ha 3apHCOBKAX CARAYET OTMEWATH MOCTA
RINTHN o0pasios.

B neasx eanHooGpasis creayer npIICPRHBATECY ONPEASICHHOIN NOCHeN0-
BATEABHOCTH B OMUCAHIN NOPOA HA oOHmKeHNAX, Yame BCero onMcanue seayr
ceepxy  BHis. HanGonee yaoGuwil nopsaox onmcanus ofmasenwil: HOMEp
LICTA (KPORJIS, NOUBA), MOUHOCTS B METPAX, ANTONOHNECKAS XAPAKTEPHCTI:

Kd, MCKOMACMBIC, (ayHA W (MO, BOJOHOCHMC TOPHIONTAI, FeQAOTHYECKHil

BOIPACT M T. A

Onicanie MOXeT GMTH PACIIMPEHO B 3ABMCHMOCTM OT KONKPETHBIX
VCITOBI. e
15

JLOKYMENTAUNE KAHAB, FeOn0rMIeckas A0KYMEHTAINN KARARM Havit-
HACTCH € € PASMETKH PEICPAMI 1O UTHNHE, JATOM JAMIIOT AHO 1 CTCHKN 1
JEMEPRIOT  OCHOBHBIE  PAIMEPH  Kadabu. Oma mower AOKYMEHTHPOBATHCN
QONHTEPRAILHO OT METPA K MCTPY 1O 0¢ JUIMHE, & NPH HAKAORHOM 3ANCrann
QI0eB — NOCAOINO, 1o Beprkamn.  Eeam  xamana  npoitaema no  ykaony
AECTHOCTH, TO €¢ YAOOHSE AOKYMEHTHPOBATE CHIYY BBEPX, YTo0M e Mewama
OChIb.

OnICanie KAHABK -~ NOCACAOBATEALHO ONMCAHNIE TEOTOMINECKOIO Paspesa
BOKPHTHIX SO TIOPOIL CO BCEMIE MY XAPAKTCPHMME OCOBCHHOCTAMM — AHTONO-
rneil,  YCIOBIRMI aeranms wonp.

FapICOBKM OOMMHO COCTARANIOT JUIN JIHA KAHABKL I OAMOM W3 ¢ CTEHOK.
[Ipi NPOCTOM TCONOIIHNCCKOM  CTPOCHME, OCOOCHHO B TOM Caywae, Korza
KAHABA NPOXOIMT BKPECT NPOCTHPANNS OCALAOMHKEIX TIOPOA, JAPHCOBKA BTOPOIl
CTOHKN SRASCTCN Wununeil. B caysasx CroXROI0 reonoruseckoro Crpoetis
HEAeCOO0PAIHO 3apHCOBMBATE 08¢ Crenkit. JIa% Kanask, npoilaearoil niom
CKAOHA, JCAI0T JAPNCOBKY [HA, CTOHKN M YKAAMBAIOT VIIW VKIOHA KaHABM B

X.

[pobut B KaHABAX OTOHPAOT MO WX amy. B peectp no soxymenramm
KAHAB SAHOCHT MECTO MUIOKRCHIS I HANPARICHHS KAHABK, OCHOBHNE PAIMCPH,
WICI0 BINTRIX OOPA3UOBR I PEIVARTATR WCNBITANMIL

Jlokymentauus myppos eonoruveckan goxymenramus wypdos
CROAMTCR K CACAVIOLUIIM  ONEPALIMSM:  ONMCANNI  TROJ0IHHECKOID  paspesa,
WIMEPCHIIO TAPAMETPOB, cGopy 0OPAsuOB, JapiHcOBKaM 32008, CTCHOK It WX
passepTRil, GOTOrPAUPOBAMINO, JAHCCCHIIO B POCTP.

3000l JOKYMCHTHPYIOT I SAPHCORKBRAIOT CPE3 ONPSACACHHBE NHICPRLIN
no mepe viayGremns wypda. OGS3areanHoO, HEMBUCHMO 0T  BOTHWIHK

JICKOTIAEMOTO It TIPH - BRIXOAE ypda W3 wero. sfle, il flvotmnt |

ot neHTpa Wwypda. B wypdax, NPOXOMMBIX 1y CKI0HE, OONNHO

JCTWOT, WX JAMSHKIOT PAIPEIOM 10 oci, O16op npod » wypd
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B NPHAOKCHHH (opMe COCTaBIMIOT HA HaYany y
) GypenHs., nepececHH [0JIE3HOTO HCKOMAEMOro. Ipu BXOA€ KOJIOHKOBO-
KoHell Oype Hoe3Hoe HCKomacmMoe M pH BBIXOJIC M3 HEFO, & Takke npy
ro cHapaid ?5' {usi CKBAKMH J€JAI0T KOHTPOJIbHBIC 3aMEPBl B NPHCYTCTBHY
3“6‘::13?:::: i“l]?.’t(:ﬂmﬁﬂblt' [HAPOTe0I0r HYeCKHE  ONCPALNH  PETHCTPHPYIOT B
KOJLIEKTOPA. :

HypOBOM ;x)“Pua‘."le. ji KypHan SBAACTCA HCXOAHBIM MATEPHATIOM fg
Yncrosoii OYPOBOR “F T eia mo cksaxuue. Ero coctaBaser kon.
COCTABJICHHS TEOJIOTHYECKOro paspe ama C y4eToM Bcex ocob .
feKTop Ha OCHOBAHHH 6ypoBOro KY?“@‘LHS“FH oc;uo-r Haﬂ;’ﬂe“ﬂoﬂea
OypeHHs HA KakI0M HHTEpPBAJIC nrzn l'l.ll_cﬂ-l?—'l - b U.L‘I‘:lM.::l GPB e H3€ BCerp
KAMEHHOTO MATEpHATA MO CKBAKHHE KepHa, . i yE) i MyTH.

UpcToBoii DypOBOH KypHAT COACPRKHT CAICAYIOLIE CBECHHS: obime — p3
GypoBoro KypHand, r1yOKHbI ‘?C,HCOB' 1.-13«0HHH "KO(I)-II:II'deOB BbLIEICHHBIX
MOpoX; HTOJOrO-NETPOTPapHICCKHe B (e Bl
Bbie/IeHHOI PA3HOBHAHOCTH MOPOA H MOE3HOTO HCKOMAEMOTO; MOMIHOCTH
pRUIC/ICHHbIX C70€B H MpOCIOCB; yIJIbI najeHHsA: (PU3MYECKHE CBOjicTBa
[Opo/l— KPenocTh, TPELIHHOBATOCTD, MIOTHOCTH M T. 1L BHIXOA KepHa;
CrI0COBE! YTTYOKH: criocoOBl TIPOMBIBKH. 3allHCH O B3ATHH obpazuos u ux
Ha3HAYeHHH: YPOBCHb TPYHTOBBIX BOJ; CBEJCHHA O MEPECCHCHMH MOJE3HOrO
HCKOMAEMOT 0.

[e0n0rHuecKyio KOJIOHKY MOPOA N0 CKBAKHMHE COCTABIAIOT B /1B NpHeMa.
Cuayana [efaloT HEMOTHYIO KONOHKY MOPOA MO CKBAXKHHC HA OCHOBAHHH
(hakTHYECKOTO BbIXOAd KCpHA. B HenoJHOH KOJOHKE MOKA3bIBAKOT MOLUHOCTH
0o GAKTHYECKOMY BHIXOZY KepHa H JIEJIAlOT COOTBETCTBYIOLIAE MPOMYCKH.
Mocie mpoBelcHHA TeoNOrHieckHx OGOOLICHHH M MEPECYCTOB MOAYHAioT
AeHCTBHTEBHYIO MOMIHOCTD TIOPOJ, MPOHICHHBIX CKBAKHHOH. I'eonoruyeckyio
KOOHKY MOpOJ COCTABIAIOT MO IAHHBIM HHCTOBOTO O6ypoBOro KypHaina,
3aMepoB H H3YYCHHA KAMEHHOrO MdTepHaia.

OcHOBHBIE THAPOTeOIOTHYECKHE HAOMIOEHHS TPOBOAAT MOCHAE 3ABEPIUCHHS
NPOXOIKH BCEil CKBAKHMHBI, HO HEKOTOPAA YacTh PAAOBBIX HAOMIOACHMH MOKET
GBITH OCYLIECTBJCHA B MpOLECCe MPOXOIKH CKBAKHHBI B NEPEPhLIBaX MEKIY
NOIbeMAMH H CIYCKAMH CHapsia. MaTepuasibl THIPOreoIOrHyeckux Habmose-
HHl MO CKBAKMHE 34HOCAT B COOTBETCTBYIOIIHE XYPHAllhl— PEECTPbl ITHX
HabmoneHuil, a Takke B KOJOHKY MO CKBAaKHHE.

Teosoruyeckuil paspes NO CKBAKHHE COCTABJAIOT HA OCHOBAHHH MPOBEIC-
uus HaOmojenwii. Ha reonormyeckom paspese KOJIOHKY MOPOJ BbiMEpYHBAIOT
He B BEPTHKATLHOM, 4 B ACHCTBUTENBHOM NMPOCTPAHCTBEHHOM MOJIOKEHHH H C
ui00paxeHieM najeHus NpoOYpeHHBIX CKBAKHHOH NOPOA.

dokymentauus xapsepos. [lepudHas AOKYyMEHTAIAs Kapbcpd
CBOAMTCA K HOKYMEHTAUHWH OTAEIbHBIX BIPAOOTOK, COCTABJISAIOLIMX KapbEp.
leonormueckyio JOKyMEHTAIMI0O Kapbepa MNPOBOAAT HAa MapKueiepckol
OCHOBE.

AKTHI 10 npuaencmtoﬁ

K TEKCTOBLIM OMMCAHMAM, 3aMEPAM, 3aPHUCOBKAM, ¢ororpadupoBaHHIo.
BIATHIO 00Pa3lioB # K onpoGoBanmio. OCHOBHBIM EMEHTOM AOKyMEHTAIUH
YCTYNOB SBIIACTCA 3aPHCOBKA CTEHOK 3ax010K. CTEHKH 3aXO/KH Npe/BapHTe/b:
HO 3dYHIIAIOT M 3aPHCOBLIBAIOT 4Yepe3 ONpeje/eHHbIE HHTEpPBAJIbL anec B
MPOMEAYTKAX MEKIY HMHTEPBATAMH NPOCHCKMBAIOT KOHTAKThl MOPOA i
f;ﬂpﬁbw CII0M TaK, 4TOGHI NOJyuHAACH CIUIOMHAS 3aPHCOBKA GopTa 3aXoukt

Onepatyy, NpoBoMMEIe TIPH JOKYMEHTAIMH Kapbepa, O0bIMHbI H CBOAATCA

a4 B KOHLE KOHIOB— BCero ycryna. Mo nogompam
JKCITYATAIMOHHBIX) OPOBOMAAT I'HAPOIe0jIOrHyeckue
JAEHHS.

CpoaHas IeoJIOrHYCCKA JIOKYMEHTALMA 1O Kapbepy COCTOMT M3 mor
PHIOHTHBIX TEOJOrHYCCKHX [UIAHOB, TUIAHOB ONPOOOBAHMA, NMPOEKTOB o 0-
GOTKM Ha ONMPE/IC/CHHBIA CPOK (€XKEICKAIHO M0 JeHTaM-3aX0KaM | exeroTpa'
no ropusom'alu). I"COJ'IE)I'H‘EBCKHK Pa3pe30B, CBOAHBLIX [LIAHOB TOpHBIX paé?::
MIAHOB M3OMOLLHOCTEH MOJE3HOIO HCKONAEMOro M BMEMIAIOUIMX MOpos '

CpojiHbie TEOJIOTHYECKHE MATEPHANBL COYETAIOT B cebe pegymm'm
NPOBE/ICHHBIX I€0IOrOPA3BECIOYHBIX H IKCILTYATAUHOHHBIX PaboT Ha Kapbepe
BumecTe C IJIAHAMH FOPHBIX PaboT OHM ABAAIOTCS OCHOBHBIMH ucxom
reoJIorH4eCkHMH  [JIOKYMCHTAMH JUIS NEPHOAHYECKOrO Mepecyera u TEKYLIET 0
ydeTa JBHKCHHS 3aMaCOB MOJICIHOIO HCKONAEMOTO NMEPCHEKTHBHOTO H TeKyLie-
o TMIAHHPOBAHMA W PA3BHTHA TOPHBIX PaGOT, a TAakke ANA PEIleHHS LEIOro
psifid TOPHOTEXHHYECKHX 3azav. CBOAHBIC TIEONOTMYECKHE MATePHATB! MO
Kapbepy CHCTEMATHHECKH MOMOJIHAIOT B Mpolecce paGoTsl reonoruyeckoii
cayk0bl kapbepa. BCio CBOAHYIO T€OJIOrMYECKYIO JOKYMEHTALHIO Kapbepa
COCTABJISAIOT HA JaThl OTYETHOCTH, T. €. HA KOHEll A€KAbl, MECAIA, KBAPTA/a,
noJayroams, roja.

[ToropH30HTHBIE ~TEOJIOrHYECKHE IUIAHBI COCTABASIOT B  MaciuTabax
1:1000—1:2000 nyTeM NOCIEAOBATENLHOIO COCIMHEHHS 3aPUCOBOK JICHT-
3aX0[0K MO0 MEpPEe pPasBHTHA Kapbepa M HCHOJL3YIOT JUIS COCTABICHHS
M1aHOB paboThl Kapbepa Ha MECALl, KBApTald, rod. Mx HCnoan3yloT Takxe H
NpH COCTABJICHHH TEOJIOTO-TEXHOIOTHYECKOI0 Hapsaa paboThl IKCKABATOPA.

YCTYNOB (BCKPBIWKEL ¥
HCCIICAOBAHUA M Habso-

[pu COCTABICHNA M NMOMOJHEHHH MOTOPH3OHTHBLIX IEOJIOTHYECKHX TLTAHOB
(haxTHYECKHE JaHHBIE HAHOCAT TYIILIO, @ MpPEANONaraeMble — NPOCTBIM KapaH- -

namoM. TopHeie BBIPAGOTKH BBIYEPYHBAIOT TYIILIO TOMBKO M0 AAHHBIM
MApKILEAIEPCKON ChEMKH.

leonoruueckue paspesbl COCTABIAIOT Ha K4PbEpe MO JHHUAM MOMNEpeYHH-
koB B Mactitabe 1: 1000 wmm 1:2000 B 3aBHCHMOCTH OT NPHHATHIX HA Kapbepe
MacITaboB MOTOPH3OHTHBIX T'€OJOrHYECKHX IUTAHOB. Beprukainbubil H ropu-
JOHTAJIbHBIA MacmTabbl J0KHBI ObITH OAMHAKOBBIMA. ['eos0rHYeckue paspe-
3bl CHCTEMATHYECKH MOMOHAIOT MO Mepe HAKOIUICHHA [€0JIOMHYECKHX AaHHBIX,
CocrasieHHbIe TAKAM 0OPa30M Te0JIOrHYECKHE Pa3pesbl, €CTH OHH COBMAJAIOT
C paspe3saMu, NOCTPOEHHLIMH N0 JaHHBLIM PA3BE/IKH, CIYXKAT AIA CONOCTaBJIC-
HHS JIAaHHBIX pa3BeJIOMHLIX H TOpPHLIX paboT.

ToMHMO reosornyeckux paspe3os BKPECT MPOCTHPAHMA MOPOJL /1B pa3d B

TOJA MO COCTOAHMIO HA | AHBaps M | HIOAA COCTABIAIOT NPOAOILHBIE
reolloTHYeckue paspessi mo paGoweMy OGopry Kapsepa B Macmrabax

1:500—1:2000. Ha npomosibhbic [eoNOTHYECKHE pa3spesbl, yBA3aHHBIE C

TCONIOTMYECKMMA PA3PE3AMH 1O MOTEPEYHbIM JHAUAM, HAHOCAT JaHHbiE MO

MOUIHOCTH M Ka4ecTBY MOJE3HOrO MCKONMAeMOro TPAaHCHOPTHBIE TOPH3OHTHI,

ApeHakubie BBIPabOTKM C ykasaHueM AcOMTa BOAbI M Jp.

Ha KpynubIX kapbepaX OMMH pa3 B TOJ COCTABISIOT pa3pes paGosero.
Gopra kaphepa B aKCOHOMeTpHYECKOH MpOEKIMM, Ha KOTOPOM HApAly C

Yoo,
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HONTOPHLIN CHOMOK  HAKJICHBaI| HOCACAOBATENLNO  pee
CHUMKN naGunoeMoro OO LCK T, o s e ko ONPEACInTh CMCLICHNY ke
oraeabipix TaBh W KYCKON HopOJILL, poct TPCLLE, APOTHOHIRIN  TPpOMoOn,
CMCLIEHIE OnoaIHennx BIoKon, MAACTHYCCKIE IIMEHCHIN W HONCPXHOCTI |
MHOIHE  APYIHE  JeTaun  nponeced, KoTopme  npH QOBIMHLIX PeHepLix
HUOMOACHUAX  TEPHIOTON,

Jlas onpeeienns KOAMMECTREHILIN  PiIMEpon cMeteniit no KavecTne
MUCHTAGH B IPEASTIN CHIMEKN CleLyel HOMCHLNT B JAHHCHKY |1.rnj KAKOMH- Gy iy,
WARCCTHRIE 110 CHOMM  PIIMEPitM NPEAMET  (Crmvenas KOpobKa, ANTOPYIKD
T ).

CreMKY OTACIBHBX  AeTajaelt (KONTAKTON, Tpeuim, BEJIOMCHI,  caeion
yxu_-n.m‘uﬁu W1 IL) nponosl KPYIHBIM IUHIHOM, HHOTG € HACHIOMHKIMI
KOJLIGIMIE B JIHHAME JIns TOKHX CHEMOK JIyHLe HPHMETNTL EPRIILILIe
anmapar (Genry, «Crapm i ap.).

Ilpy  nauaun TORKOTO  HEPECTRihaig B Pauaasnol  waMenMBoCTH
NOPOL  NOJACSHO  NPHMEHHTE HURETHYIO  HETATHBHYIO  TUICHKY  (JHoKe  npu
s reiedt nevarn i depio-6eaylo OYMary), Tk KoK IBcTiis mienKa ayye
(puKcHpyer coMeTaHns  PASHLX NOPOL,

Jist cnemok 1 kapuepax  yaoben mabop  wporocnaitnepy  (wm goro-
pykbe). O npakTHiccku obecHennpaer nee BB BOIMOXKHLIX  CLEMOK 1pi
BLICOKOM  KOMCCTIC  HIOOPIKEHI,

Ha kaprouke

21. KAMEPAJBHBIE PABOTHI

20,1, ODOPMJAEHUE MATEPHAJIOB TEOJOTHMUMECKORN
JOKYMEHTALIMN

Yucronoe oopmiaciie nepumanoil 1eonormieckol A0KYMEN T oeyues
CUMISIOT  HE DOVIEE MeM Wi Caeayiommil  JicHs nocie ¢¢ BuinoJanenns u
Kapuepe, JpHCconKr, Onucanne Hopoa W APYIHE SMIHCH BLIOJMIOT SepHol
IYIIBIO, 0 OTJACABHBIC  AICMENTHE — IBeTHOR  TYIULIO  HAK  IBETHLIMK  Kil-
PANILTAMH

Hucronme sapuconki Xpaisgs B reoaormieckoM oTAeHe B TeNeHne neero
CPOKI CYHeCTBOmIS Kaphepi, Hit kaaktol 5apueonke yKasunaior nopsiko-
DL HOMED M TOMHOE MECTOHAXOMACHHE, 1€, KO M KeM [pORIneci
JULHIIDE Saprconka (Kapuep, tomer,  naapanue  nuipaborkn, pacerosnme of
TOUKH HPHIBIKH H 0T OCHOBHBIX  BRpaOOTOK), JaTH COCTANICHNS, NOANNCL
CocTimmTe, crpummua wonomep pabouell Kiookkn, ¢ koropofl nepenecen
JEE N HPHCOnKD,

B aammcumoctn o1 oGnemi puBor # METOANKN TeoN0rHIecKoil JIOKYMEI-
_1..m;1_n HO - KUpLepy  MHCTOBLIC  SUPHCONKH  BLITOSISIOT 1 KAPTOUKIN, I
WILDOMIX W Aypiamax, Kaprokn Spaisit n Aukax-Kaprorekax.
| ABOMIL SapHCOBOK AT OTOIION pussepamie 1/2 wim 14 nopmiainsioro

ol UADTE
|"1“)m eprexnof bymarn, Ha turyaniom ancre aanbomMin yRASmoOT Kaphep,
l“;I?"“' IHICT, JITY WM W OKONMAIMS Sanoamenns aimbomi.
MR YHe Y oy
ku]nni“rlu:fnl: l. .numum FEOJIONHICCKHX TUPHCONOK HOTOTOIBIOT Wi ool
PAGIICCKOR OyMurn ¢ Kupromnsm mepenierom n wute Kouropekol

':L:"“ VADHCOKI I e JIesiaior Kak ma AMienbiX, TAK W 1A OOOPOTIbIX

CTPIMIMIAX B XPOROAOTHUCCKOM  NOPHIKE, Hypian coctanmuor » nenom 1o
KAPLEPY AN BEAYT  OJIHOBPEMEITIO  HECKOILKO KYPHIION 110 01/ ILIM
|-g|m'mll|1|hl AN IUHCTIM,

JLICTAALIEIC SAPHCONKI 3A00en TOPHLIX DUPAOOTOK, KE PACHONOKENIE
i XPOHOAOIHICCKOM TOPWIKE B KUPTOTCRAX, WILOOMUX I KypHaa, e
MOIYT JELTE ODINETO HALBUHOTO IPEACTARICHIN O TOM, I KAKHX TCONO0NHe-
CRIA YCOMISIX HPOBECI W IPOBOITCS T it mias suipaborka, oyromy
suinieitina o0pROO TR NCPHIMMHONR  AOKYMCHTIIUM ORI IPECHCAONTE
et HAEBUEIOTO WI0OPAKEIIN TEORONHMECKIX | TOPHOTEXIIMCCKHN yeaoumil,
LAPAKTEPIIYIONMN WPAOOTKY 0 OpHacraiomme K nefl ywacrkm,

TukuMI HATIBUIBIMIE OKYMCITAMI SIIIOTCH  TEOA0NHICCKIe  PUApe il
W KOMONKH 1O OCHOBHEIM - BPaO0TKAM,  KOTOpUE ¢ HeoOXOAnMLIMI
onneaimi cocransior o macirabax 10100 1:500 0 opoekuan
BEPTHIKIUIIYIO  TUIOCKOCTH W HNITCALIO - PEKE 1 TOPIIONTIILIYIO |
PUKAONNYIO TI0eKoCTH. COCTARICHHE TEONOIINECKIX  PUIPEION KOTOHOK 10
Oel BRPUOOTKR, COMPORMKINEMBIX OMHCAITEM, HMECT IOKHOE SHatenne U
PACHIMPERIS TPEACTABICIIN O XAPAKTEPE WICH U HOAEION0 HeKOTeMOro
Woyrounenust o0MmMX CONONNECKHX SUKOIOMEPHOCTER PerioNALION0 XipaK:
repi.

20,2, COCTABNEHME CBOJAHLIX TEONOTHMECKHUX MATEPHAJIOR

JlnienmMn  BOKILIME O TRaME kavepaasiol o0paGoren i
reoiol Heckoi JOKYMEHTUIHR TOPHBIX Ilhl]'lilﬁt‘l'l'i'll( MIBHOTEN CoOvTmIeHne u
chocnpeMenoe HOUOAMEHHE CHOANBIX TCONOTHMCCKIN MUTEPIIION 110 Kiphep:
HOMY  TIOJTG, HHECCHNE VTIX JUTIREX B OTOpRaoiTime COOMNIIE T
FOPHLEX puﬁn'r. CONOCTOMICHNE 0 VI OTHN JHHNRIx © HMEIOLMBCY
|'cmun'upu'mcm\‘lm.mu MiTepiviaMn n upm'um OO MHECRIN ycnnnﬂﬁ L1}
VUACTRAX, HAMEMCHILIX K paapaborke,

CROANBIE  TeOJNONINECKHE  MUTEpHAAN  cotetiior i cebe  pesyinrati
HPOBEACHITLIX TEOIMOTOPIARSAOMITIX pllﬁo‘l‘ It Teonormeckoil JIORYMEI-
PO BOATOTORMTEALILIX 0 OkeayaTamommx pador, Byecte ¢ i
FOPHLX PAGOT O CAYKAT OCHOBILMEI HEXOMILIMIE TEONOMIUCCKIMIE JIOKY-
MCITUME JUIH YHETIE JARMGKEH N JRIACON,  NEPCHIEKTHIIoIo  § TCRVINEE O
TUHHPOBRITS  TOPIBIX pnﬁm- Kilpnepia, @ THIOKE  PeLeHm HET0ED P
FOPHOTEXMHUCCKIY S, CINTATTIBIN €O BEKPLITHEM, tll.l.lll'ﬂ'l‘ulllu‘lﬂ LU RNRTRIE
GoTkoll KapLepuoro o,

CROMNLIE  TCOMONMNECKME  MITEPHAJILE  ACANT 1R OCHOBILIC,  TIIe
KOTOPKIX OGSMTE/LIO A KIKAOTO KAPLEPE, 1 ICHOMOTATEMRINIC, COCTIIE:
HHE KOTOPRIX Girimo ¢ llﬂUﬁK()nHMWTbIO petieiins MUC X ropno-mnm'u-
MCCKHX M,

K uiety  ocHomibIX  CHOANBX  TON0NINECKIN  AOKYMEITON  OTHOGH
HOFOPHIONTIMIE TEONONIUECKIE UL, BCPTHKAILILIC TCONONINCCRIE piipe:
W, KAPTY SMETHEPTIMILIN OTI0KCHMI 1 KAPTY BRIXOAON IHETon HOJAEIIOLO
HCKOTIEMOLO 1O/ HOKPOBIGIE  OTHOREIIN, _

Bee CHOMMBIC TEONOMIMECKIE MUTEPHIIN I TIPOIECCE IPONCICHIN TOPHLIX
LAPUGOTOK 1 PAIIEAKH KAPLEPHOTO TOJH JOKILE CHOCHPEMENIO KOPPEKTHRO:
BATHOH, TOMOMMATIEN HODBIMI JUIILIMIC 1 DIRIMIO IR The,

HOoropuaoninme Feoaornieckime winn JODKIE OTINITRO
HCHEPILIMIONIEH T0AOTON Teooreckix iy, Feororieckie -mmm

‘AN st



COCTmnoT n smacurrnonx 11000 1 2000 wn CTI P Ty
CRoi OYMOTI B 1 CTIPTHRIN TR T,

FLpm o rimmientmin peomon muecions imon i BIEMB KRN ey m"m"ym
CTOPONY HCTON CHEAYET OPHETHPONIT | 110 lm‘llnjlt'lIIylllllll‘My II|!m'|'I||‘lli|llIlu
PCA OO0 HEKOHHEMOL O Ilpu FEOM KOOPJUIL g CeTKR Mo Oy
PUCTTOOMKEIT O JHOORIM YEJOM 110 OT OISO K Kpastm ey, Tk e, l\'lll‘
WL CTRIR RIS TR T, ¢ Hpanoil Cropomn mmern Chosyen DCTHIMIs g,
mone  wpaiof 30 MM B cliy e HpHiol - 60 s T A3
KOOPIIIT COTRM, 1AM KAPLEPI, FOPISONTH, Muctuty, HOIKMOC 3 "
TOJITHCH COU TR eam

FIps cocTimmmenmm i Homomieii HOFOPUIOHTHX  (on Jl“c“’"l’l"lhlc
JUIIE THOCHT  TYIIO, 0 TIPSO REMBIE — IPOCT LM IUPRIL 1 p,
BripuOorin obnoAsT  Iyimno 1o s Mll|"(llll.‘“}lt‘[1l‘lﬂlﬂ UheMin, My
HOTOPIMTHGIE  PEOJONHMCCKHe 10 ianocn' Fopine llhll'mﬁnllul 1]
MIEMEITLE MOPEIICHACPERON CLEMEKN, ROTOPLIC TPeAC Tamasio cobod Oclony
U HaHOOIeE  HOJMOro. 0 PO o HAOOPIAKe i) lllllklmmumm i
HPOTHOTHIIX TEOAOEHMCCKHN. AN 10 puapaOatTsinaemol Snencn, Fopig
DRIPADOTIR IO 1 T Sepiol Tymeio 0e wmmx Hereneh ok
MM OJMRONON  TOMEI b

Fla noropmsom i 1eonor mieckms i KPoMe

TEXIHUMECKHE TP KRPLEPHOT o o,

FPIIIIE DEsOmacHoro. nejanms Lopinix pubor
TEIRIBIX eI (kpaenoi EY IO )]
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HoJI,
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FOMKI OnpoBORIIIN oA 01 O HEKOTIEMOTO ¢ YRIIITHEM HOMEPI KT u
BRCOTHON  OTMETII [ LTS ]
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ROTOPMC NEPCCERIM JnNYIo Snnekn, Ecm Gypomus ok HUKAOHNAL Kl
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JUNTY  COCTHIJICIIN PRAPEIN,

i FeonOrMeckoM  PIoapese Hao0puainion |

NEPTHICIIYIO CETRY — CHETEMY TOPIAOITIIIIN Tl ¢ abeomo s
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JTaTaMA 2HATHIOB fIPOD NOJEIHOTO WCKOnaewMoro y
Byp— - w, cBoficTs TOPHMX MOPOL
JorgeecEoe  JAKTIONCHHE, B KOTOPOM A2¥0T OUEHKY TeOoNOTHYecKyy,
m;:;:wwmecm AHACHCPHO-TCOOTHICCRHX YCAOBMA Kapbepa, Moumoc.
m,msnmmmommoxaom

Marepsaas, COCTaBAACMEC B NCPHOA IKCNAyaTaumu B
EOMILICET MATCPHAA0E. COCTARAACMBX NPH IKCILTYATAUMH, BXOIAT AOKyMesn-
TaHs [OPHBX SpabOTOK # PATBCAOTHLIX ¥ TCXHWSCCKHX CKBAXHH, CBOikic
rpaduaccane ¥ TCACTOBHC MaTEpHATH.

JdoxyMeETaNAS TOPHEX gupaboTox Marepuads Soxymentanuy
M“mwxmmmumm.Kmmu
BcxoTHLe GAXTHICCKRC MATEPAATH, NOAYSCHHEC B NIPOLECCE AOKYMCHTAINN 4
onpobOoBAEHA [OPHLL grapaborox. CBOIHLIC MATCPHATH ABAAKIICA DEIyYILTa-
ToM YaMepaTbHON 0DpaboTEN # ohOGINCHRA NEPERTHLIX AOKYMEHTOR.

Mepsuagsie J0KyMEHTH. B THCI0 ITHX JOKYMCHTOB BXOJAT KHUAXH
ren 30 HEECKHY, JAPHECOBOK TOPHBIX BHPADOTOK, GoTOTpadmy yCTyNoR U 3260cs
mﬁmut:mm:mu}.mmmwm
ChowEe B JOKyMCHTAINA TODHEX BHpabOTOK, aT600Mb Pazpeios noseiuol
TomuA RO BepaboTEaM.

JoxyMeHT2UAS P2IBCAOIHMX ¥ TEXHHICCKHX CKBAXKHE

¥2TZ0f KOOPIAHAT YCTLCE CKEAKWH,

FenIOTHESCERE AYPEATL.

23660M pAIpEE PAIRCIOTHEL CKBAKHH.

AypraTil ¥ pEIpeIhl N0 CKBAAMHAM TCXHHYCCKOTO HAIHACHAZ,

KT H2 NHERHIAUAK CKBZAWH.

Croansie rpadadeckde MATEPHAIL

crpaTurpadmiccanli  paspes;

BEPTREAILHEE PAIPETHLL :

K2pT2 BMNOJ0E MOJCIHOTO WCKONAEMOTO NOJA HOKDOBHBIC OTAOKCHHA,

BOTOPHIOHTHLC TLIAHE,

NPOCKIAA TAICAR NOJCIHOTO HACKOTZCMOTO AAA NOACYETA ZaNacos.

Cnenuziprue NAafk B pazpels:

WPICAY DOKZHATEIH K2WCTEZ NOMCTHOTO HCKONACMOTO,

DpOCKURE AR © RWOIABAAMEA MOMBOCTEA NOAEIHOR TOMNHE, BOXpLil-
HHY BOpO3 ® 3p. - L

TRAPOTCONOTHICCAHE IL1AHE, paipesd W rpadusn.

Texcrosne uatepuasm

T NCACHAR B OCIORHEAAR TOPHO-TEONONHICCKHR yeaosuh ¢

TOI0BME OTHETH 10 DPOHZBOACTEY TOPHO-TEONOIHICCKHE. m s
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CHPABOMHOE HAJIAHMI

CNPABOMHOE TIOCOBHE 110 JIOBbIME
CTPOMTENBHBIX MATEPHAJIOB

Anexun 1Opuit Anexceenn
Bacwasen Anavoamih Awrononwy
Bopoukon Anexcawip Muanosus w ap.

Hayunwit peqaxrop E. M. Jyxoenwi

Pepaxrop wsaarenseroa J. M. Eracun

Texmeckne penaxropw J. A, Mypawoaa, JI. M. F'otoda
Koppexrop 17 JI Hemywinosa

HE N 7049

Caano w waGop 110388 Moanmeano o gewnrs 29.07 88 F3021 opmian 60 % 90"/ . Bysara “?“""“ N2
Lapiiypa Tire nj-;um_n Newarn odeernan. Yon, new, o, 17,0, Yen kpeort 17,00 Vo, a 1947, Tupax
6000 iy, Tuway 2654/1252.9, Llenn Ip Wix

Opaenn «Bnak Nosevas  wyinresinerso WHeapan
128047 Mockns, i be WOPYCROTo moksn, 3

Opaena - Oxoubpuexoil Penomowu w opaenn Tpynonoro Kpacnoro  Juamor MO
Hepunan  OBpaauonan Tinorpadmn e AAL JKnmona' Cooanonurpadupoma npi

Focymaperneniom komurere CCCP wo nenam WUTRARCTD,  HOANEPAdMN W Kinokiof
TOProwin,

113054, Mocicua, Banowan, 28,

- —_—
Voaxaembui  rosapmuy!

B M3JATEJBLCTBE «HEAPA» T'OTOBSTCS K TTEMAT
M BLIHJIYT B CBET B 1989 1, HOBBIE KHUI'W .

BETOHBI H PACTBOPBI LS NO/BEMHOTIO
WAXTHOT'O CTPOUTEJALCTBA
Cnpunounoe nocobne

0. C, Jlokykmn, H. I, Kockon, B. I1 Jlpyuxo, C. A, bepuncitn
170, 1p 20k

PACCMOTPEIB YCAORMS IRCIULYATALUNN, NEPCHEKTHRIME KONCTPYKIIM w obnacTi npume-
HeHis GeTOHHIN W weaeIobeTonnmy kpeneil. Ipineaen NUPUKTEPUCTIRN TP
HBIX 0 HOBWIX  BIAOB oKV, TTOKasno  wenoansonamme pariinmx  pobanok,
OOYCAOWIMBAIONINN CHIBKOHHE PUCXOAL IEMCHTA W NONBICHIE AONTOBCYHOCTI Kpeneil,
Omieanm MeTon noabopa ONTHMAALIKN  COCTARON | KONTPpOs KavecTea Geronon
(PUCTHOPOR).  HPHMEHREMOE  O0OPYAOBANNE I CPOACTIA  MEXANINMII pabor.

JLIs IOKEHEPHO-TEXHIMECKIX paboTHItkOn FOPHOAOOKIBAIOIINY. It X TOCTPORTEALIRIN
Npepus il

Buasues M. M,

TEXHOJOUMS. CTPOUTEJABCTBA TOPHBIX TIPEAIIPHSTHA
B TIPHMEPAX M 3AJIAMAX

Yuehn, nocobue aan nyson, 17 a1, Ip 20k

[TpeacTanienhl THIORKIC 3l 1O TeXHOAOT N CTPOMTCARCTBA TOPHIIN TPCPIETI,
[Tpuueacinr npuseput BuiBopa  GopM MONCPEIHOTD CONENIN 1t CROCOBA  NPOBCACHIN
TOPHBIX BRIDAGOTOK PAVIMNHOTO HASHANCHUS, & TAKKC HPHMEPN PacieTa NApAMETRON
TENHOMONMYECKIN. CXEM I TEXHOMOUHMECKHN NPOLCCCON CTPONTEABCTIN KAK OOMNHBIM,
TUE W cnemmantnvg cnocoGami. B HaMaIe  KOKAOIO  pRaiesd i Kparkue
TCOPETHNCERME MOMORCHMN I METOAMMCCKHE YRAMMHMA K POICHIO Stad, TIpineiein
WAFOPHIMBE 1 GOK-CXeMBL /U8 HEnoAKIomIs DBM 1 MIKPOIPOIECCOPOR.

A crynenton ropux myson w ukyasteron.

i o T



ggg-};:%omﬂus CTPOMTENBCTBA TIOJBEMHBIX COOPYKEHMHA
Vyebuuk A74 BY30B 2.c u3n. nepepald. M aon.

20a: 1p 30K

41 H METO/Ibl IPOCKTHPOBAHNA [O/BEMHBIX COOPYXEHHH, TEXHOMO-
supic  (DOPMBI  OPraHHIAUAH  CTPOHTEALCTBA.  [lanw
]xKOM(‘.H..‘I.al.I.HH no pa:cpaﬁone OCHOBHBIX qacTeil NMPOEKTOB, BN | bt
@ nocienoBaTeIbHOCTH crpoutenscTsa. Bo BTOPOM M3namum (l-¢

w3 — 1981) onHCaHH criocobnl MOCTPOSHHSA cHCTEM ABTOMATH3IHPOBAHHOTO NPOCKTHPO-

BaHHA W yEa3aHbl nepCTieKTHBB

peiicHHS ApaKTHYECKHX 347139 NOA3EMHOTO CTPOMTEILCTBA € MCNIOMB3IOBAHHEM MaTema-
MLl CBCACHHMA O CMCTH

THYECKHX MCTOI0B H 23BM. [puseac c ofi  AOKyMeHTAHH,

peobxomiMol 414 TEXHHKO-IKOBOMHIECKOH OUCHKH NpoeKTa.
Jlas CTyACHTOB TOPHBIX py308 H (aKyIbTeTOR, 0OYHAIONMXCA N0  CTENHATLHOCTH

«CTPOHTEABCTEO NOA3EMHEBIX coopyAcHHH H WAXT».

PaccMOTpeHB! TPHHIAT
— L nporpeccH

Csmpusxos B. B., Buxapes B. K., Ouxypos B. H.

TEXHOJOTHA CTPOUTEILCTBA rOPHBIX MPEJANPUATHA
VaeOHHK AR BY30B

45a. 1p. 80k

PaccmoTpeHsl YCIOBHS CTPOHTEIABCTER rOpHBIX NPEANPHATHA, THIbI, dopMbl # pazMepsl
BEPTHEAILHEIX. FOPH3OHTATBHBIX # uak JOHHLIX BHPabOTOK, KAMED Pal/IMYHOro Ha3nakse-
uHg, 3 Takke ODOBEMHI W CPOKH BLTIONHCHAA TOPHOTIPOXOASECKHX pabor. Onucans
TEXHOAOTHYECKHE CXEMbI CTPOHTEABCTBA ropHBX BHIpabOTOK, CXEMBI BCHTHIALNE H
BOJOOTAMBA, JTANb BOIBCACHHA NOCTORHHOW KpENH, OCHOBHOC H BCTIOMOIATEALHOC
rOpHONPOXOARECKOE 0DOPYAOBARME. W3iokess OCOBCHHOCTH NPOBEACHHA BLIPabOTOX
Boasmoro cescuua. [lpHBeacHB MPHMCPH CKOPOCTHBIX MPOXOIOK, TEXHHKO-IKOHOMH-
secKHe NOKA3aTElH CTPOHTENLCTBA TOPHBIX BLIpabOTOK.

[las cTyaeHTOB [OpPHBIX BY3OB, obyuaiouMxCE N0 CHCUHATBHOCTH «CTPORTENBCTBO
fOT3CMHLIX COOPYACHHA H INAXTH.

Brumanwio cneyuaaucmos!

Wpecmu wiu zakazams unmepecyiowue Bac knuzu MOXCHO 6 MECTITHBLY
MazazuKax  Knuzomopzd, 6 MAzZAIuHaX — ONOPHLIX MyHKmax

«Hedpa», adpeca Komopwix npusedensi 6 m;’;rmpmawgt naane euinyckd
aumepamypw wsdamesncmea «Hedpar wa 1989 2., a maxxce Heped omoess
;ﬁm:g—nmmam wazazunos Ne 115 Mocknuzu u Ne 17 Jlenkuuzu.

x adpeca:

X 115— 117334, Mocxaa, Jlemucrd npocnexm, 61. Jlom nayuno-mexnuseckoi

Ne 17— 199178, Jenunzpad, B.O., Cpednuii npocnexm, 61. Mazazun «Heopar.
HIIATEABCTBO «HEJPA







