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BBEOEHUE

A3ponopT — 3TO TPaAHCMNOPTHbIN y3en, obecrneynBatoLnin NEPEBO3KY
nogen, rpysoB 1M noyTbl. AT Oonepaumm OCyLLECTBNATCA 0bCnyxmnBato-
LLMM NepcoHanom, a Takke ¢ NoMOLLbIO cneuuanbHON TEXHUKKA U 30aHUA U
COOPYXXEHUN PasnNYHOro HasHayeHusi. MHorme 13 3gaHuin N COOPYXKEHWUMN,
Takme Kak: OYMCTHbIE COOPYXXEHWUHA, 3MEKTPONOACTaHUUKN, rOCTUHULbI, MO-
XapHble gerno u T.4., MOryT UCMNOSMb30BaTbCH N UCMONb3YHTCH HE TOMbKO B
asponopTax, a nx 06 beMHO-NIaHUPOBOYHbIE N KOHCTPYKTUBHbIE pPeLLeHUs
A0BeAEHbI A0 TUMOBLIX PeLUEeHUN.

BmecTte ¢ Tem, pag 30aHuMi U COOPYXXEeHUM (a3poBOK3arnbl, aHrapbl U
np.) MMetoT cyrybo cneundunyeckoe HasHavyeHme 1 npeaHasHavyeHbl TONbKO
ANs BbINOSIHEHMSI COOTBETCTBYHOLUMX (PyHKUMM asponopta. Haunbonee
BaXKHble cBeaeHNs 06 3TUX 34aHUAX U COOPYKEHUSIX B CKaTOM BUAE U3SO-
XEeHbl B HacTosLweM y4ebHoM nocobun.

YyebHoe nocobure b6asnpyeTca Ha KHUrax, y4ebHuKax n TEXHUYECKNX
YCroBusiIX, TO €CTb OHO NpeacTaBnNAeT cobor KOMNUIALMIO 3TUX MaTepua-
NOB C Y4E€TOM HanpasfeHHOCTU MporpamMmmbl OByYeHUs1 CTyAEHTOB, 00Yy-
yatowmxca no HanpasneHuto nogrotoekm 08.05.01 «CTponTensCTBO YHU-
KanbHbIX 34aHUA 1 COOPYXXeHU», crneumanudaumm «CTponTenLCcTBo aBTo-
MarucTpanen, aspogpoMOB U cneunanbHbIX CoopyXeHuny. Nocobue Tak-
e MOXET ObITb MCMONb30BaHO CTyaeHTaMu, oby4valomMMnca B MarmcTpa-
Type no Hanpasnenuto noarotoskn 08.04.01 «CtpontensCcTBO», a Takke
NHXXEeHepaMn-npoeKTUPOoBLLMKaMK, paboTaloWwmmMm B OaHHOM obnactu
CTpOUTESNbCTBA.



1. ASPONOPT

EaovHas TpaHcnopTHas ceTb Poccun npeacraBnaeT cobom COBOKyM-
HOCTb pPasnuU4HbIX BMAOB TPaHCMOPTa, NO KOTOPbLIM OCYLLECTBASATCA ne-
PEBO3KM MACCaXMPOB M IPy30B MeXAY HaceneHHbiMu nyHkTamu. OHa co-
CTOMT M3 NyTen cOooOLLUEHNS KaK obLLiero, Tak HeobLLero nofb3oBaHUA U
BKNtOYaeT B ceb4: xenesHble JOporn, aBTOMOOUIbHbLIE OOPOrK, BOAHbLIE U
BO3[yLUHble, @ TaKkKe TpaHCMNopTHble Y3nbl. [locnegHue sBRSKOTCA He
TONbKO 3fIEMEHTAMWN TPAHCMNOPTHOM CETU, HO U COCTaBHOM YacCTblo roOpo-
noB. B 1x npegenax ocywlecTBnsOTCA NOrpyska 1 Bbirpy3ka rpy3oB u oT-
npaBneHne n NpnbbiTne Naccaxmnpos.

Cuctema Kaxxgoro ysna COCTOMT M3 OBYX MOACUCTEM — MacCaxup-
CKOW 1 rpy30BoN, obecneyvmBatoLLmxX BbINOSIHEHME Crieaylowwmx onepauuin:
pacnpeaeneHune rpy3oBbIX U NacCaXXMPCKMX MOTOKOB NO BUAam TpaHcnopTta
N HanpaBfeHNAM CreaoBaHus; OTNpPaBreHne n NpuemM rnaccaxmpos; 3aBo3
N BbIBO3 NPOAYKUMN MPOMBILLSIEHHBIX, TOProBbIX W APYrnx NpeanpusaTun
ropofa; TexHmyeckoe obcnyxmBaHne NOABMXHOIO CoCTaBa M MOCTOSAHHbIX
TPaHCMOPTHbLIX COOPYXXEHUIA.

B eguHoOn TpaHCMNOPTHOW CUCTEME CTpaHbl BO34YLLUHOMY TPaHCNopTy
NpvHaanexmnT ocoboe MeCcTo Kak camomy BbICTpoMy Buay coobuieHus. B
oTnnyMe OT ApYrnx BUAOB TPAHCMNOPTA, r4e OCHOBHOW yAesibHbIN BEC B MNe-
peBo3Kax 3aHMMaloT rpy3bl, BO3OYLUHbIA TPAHCMNOPT UCMOSMb3yeTcs B OC-
HOBHOM 1151 MEPEBO3KN MACCaXMPOB.

[(MaBHbIMW 3BEHbAMMW BO34YLLHOW TPAHCMOPTHOM CETU SABMAKOTCA as3-
ponopTbl. B cooTBeTCcTBMM ¢ BOo3ayLluHbIM Kogekcom Poccunckon Pepnepa-
uumm no coctoaHuio Ha 1 nonsa 2014 roga ¢ y4eToM U3MEHEHUN, BHECEHHbIX
denepanbHbiM 3akoHoM oT 20 anpensa 2014 roga Ne 73-93, 79-03 ctatb-
en 40 «A3pogpoMbl 1 a3ponopTbl» adpornopT onpenendeTca creayroLumm
obpasom: «A3ponopT — KOMMMEKC COOPYXEHUN, BKIOYaOLWmMn B ceba as-
poapPOM, aspoBOK3as, Apyrve COOpyXeHud, npeaHasHa4yeHHble 118 npue-
Ma 1 OTNpaBKM BO3QYLUHbLIX Cy4OB, 0DCNYyXMBaHWUS BO34YLUHbLIX NMEepeBO30K
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N MMeoLWKnn ansa 3aTux uenen Heobxoanmoe obopyaoBaHne, aBUaLNOHHbIN
nepcoHan v gpyrnx paboTHUKOBY.

AsponopTbl SABASATCA MHOMOMYHKUMOHANBHLIMU  NPEeanpUATUSIMMU,
KoTopble B Poccum knaccuduumpyroTcsl B 3aBUCMMOCTU OT rogoBoro obb-
emMa MacCcaXXMpCKnx NepeBo30K, T.e. CYMMapHOro KonmyecTsa BCex npure-
TalLWMX N BbINIETAKOLLMX NACCAXMPOB, BKIKOYAA TPAH3UTHbLIX MacCaXXmpoB,
OCYLLECTBIALWMX NepecanKy U3 O4HOro BO3AYLIHOMo CyaHa B Apyroe.

Knaccudukaumsa asponoptoB B 3aBUCMMOCTM OT rogoBoro obbema
naccaXxupckux NnepeBo3ok npueeaeHa B Tabn. 1.1.

Tabnuua 1.1

Knacc aspornopTta "opoBon 06beM NacCaXXMPCKUX NEPEBO3OK, ThIC. Yer.

I Ot 7000 o 10000

I Ot 4000 po 7000
0l Ot 2000 g0 4000
v Ot 500 go 2000
\ Ot 100 po 500

CTpouTenbCTBO, 3KCnyatauus U nepcrnekTMBHOE pasBUTUE aspo-
nopTa OCYLLECTBIISAITCA Ha OCHOBE €ro reHepasibHOro nnaHa, Ha KOToOpoMm
npegycMmaTpuBatoTCs:

— (PYHKUMOHaIbHOE 30HMPOBaHWE TEPPUTOPUN C YH4ETOM creumanm-
3aumn 30aHUA U COOPYXXEHUW, TEXHOMOMMYECKUX U TPAHCMOPTHLIX CBA3EN
Mexay HumMmK, 6e30nacHoOro MaHeBpPUPOBaHWS BO3AYLUHbIX CY4OB, apXUTEK-
TYPHO-MMAHMPOBOYHLIX TpeboBaHW, a Takke TpeboBaHMM CaHUTapHO-
MMrMEeHNYECKNX, NOXapHoM 6e30MacHOCTN N O4ePEOHOCTN CTPOUTENBCTBA;

— obecneyeHne BnaroycTponcTBa ydacTka 3acTpOMKM U AOMNYyCKaeMo-
ro YpoBHS LLIYMa;

— pasMelleHne cpeacTB yrnpaBreHus BO3AYLUHbIM ABWKEHWEM, pa-
OVOHaBuraunm 1 nocagku, obecneymsaromx 6es3onacHoOCTb nepcoHana u
MECTHOrO HaceneHusi OT BO3eNCTBUA CBEPXBbICOKOYACTOTHbLIX 0BSTyYEeHUI.
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Tepputopuna aspornopTa BKINOYaET:

— adpoapom, npegHasHavdeHHbIn Ana obecneveHns B3NeToB, Noca-
KW, PYJIEHUS, CTOSIHKU 1 0BCNy>XMBaHUS BO3OYLUHbIX CYyAOB;

— cnyxebHo-TexHudeckyto Tepputopuio (CTT), npegHasHadYeHHyH
ONS pasMeLLeHUs Ha Heu 30aHUN, COOPYXEHWW U TPaHCMOPTHLIX MyTewu,
HeobXOANMbIX ANSA BbINOSIHEHUS TEXHONOrMYECKMX MPoLeccoB 06CnyXu-
BaHWA Maccaxupos, NepepaboTkn rpy3oB M NoYTbl, TEXHUYECKOro obcny-
XMBaHMSI BO3OYLUHbIX CYOO0B, YOOBIETBOPEHUS XO3ANCTBEHHO-ObITOBLIX
HY>X[ aspornopTa v pasMeLLeHNss agMUHUCTPATUBHOIO nepcoHana.

Ctpyktypa reHnnaHa CTT onpegensieTca pacnofioXXEeHUEM JeTHbIX
nonoc asponpoma, noabesga co CTOPOHbI ropoaa, KoHdurypauuen sna-
HUW N COOPY>KEHUIN, CXEMOW BHYTPUMNOPTOBLIX 4OPOr, Npoe3aos., noLlanemn
N 0CODEHHOCTAMM eCTECTBEHHbIX YCNOBUI y4acTKa.

Mo npusHaky pacnonoxernnss CTT oTHocuTenbHo Bl npumeHsitoT
YyeTblpe OCHOBHblE CXEMbI MMaHWpPoBKM NneTHoro nonga (puc. 1.1): poH-
TanbHas, BXo4swas, TaHreHunanbHas u OCTPOBHas.

Mpn poHTanbHOM cxeme 3acTtponku (puc. 1.1, a, 6) CTT pacnona-
raloT no ppoHTy rmaeHbiX MBI, OTa cxema nossonsieT Hanbonee ad-
PEeKTUBHO M KOMMAKTHO MCMOSb30BaTh TEPPUTOPUIO adporopTa And pas-
MeLLeHUs anemMeHToB netHoro nona n CTT.

Mpn Bxogswen cxeme 3actponkn (puc. 1.1, B) CTT kak Obl BKNUHK-
BaeTCsA B 30HY JIETHOrO Mors, a feTHble NOoSIoChbl pacnonaratnTcs No ABYyM
B3aMMHO nepneHaukynapHeiM ctopoHam CTT, 4yto obecnevnBaeT paBHYyHo
AJSIMHY pyneHnsa nNpy MCnosib3oBaHun Noboro HanpaeneHna ans Baneta u
nocaaku BO34yLUHbIX CyaOB.

TaHreHumnanesHyto cxemy pacrnonoxeHus CTT (puc. 1.1, 1) npumMeHs-
0T Npyn cBOGOOHOW YANIMHEHHOW TEPPUTOPUN a3poapomMa, NMO3BONSAIOLLEN
pa3MecTuUTb ABe pacxogswmecsa B CTOpoHbl OT CTT neTHble Nonockl, oaHa
N3 KOTOpbIX NpefHa3HadYeHa Ons B3rneTa, a Apyras and nocagku Bosaylu-
HbIX cyfoB. [1py 3TON Cxeme B3neT BO3AYLIHOro cyaHa Bceraa npoussoaar
ot CTT, a nocagky — no HanpasneHuto K CTT, 4yTo CcyLlecTBEeHHO CoKpalLlia-
eT NyTb PyfeHnst BO3OYLUHbIX CyaO0B.
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Puc. 1.1. CxeMbI rnnaHUpoe8KuU r1iemHoeo roJisi:
a, 6 — @ppoHMarnebHas, 8 — 8xo0swas, 2 — maHaseHyuarnbHas, 0 — 0CmMpPo8Hasi;
1—WUBIII, 2 —neppoH, 3— CTT, 4 — myHHerb

Mpn ocTtpoBHOM cxeme nnaHupoBkn CTT pacnonaratoT B LEHTparb-
HOW YaCTWU MHOronorocHoro netHoro nons (puc. 1.1, o). 3Ta cxema aBNSA-
eTcs CreiCTBMEM PasBUTUS asponopTa, UMEBLLEro B MPOLLITOM BXOASLLYHO
3actpounky CTT.

CTT pacnonaratoT HENOCPEACTBEHHO Y rpaHuLbl aspogpoma CO CTO-
POHbI FMaBHOM MNOAbE3AHON aBTOMOOUITBLHOM OOPOrM (a Takke >XXenesHowm
A0porn) ¢ y4eToM WUCMOSb30BaHUS CYLLECTBYHOLLMX MHXEHEPHbIX CeTeun
BOAO-, TEMNSIO-, SHEPrO- U ra30CHABXEHMS U CUCTEMBI KyNbTYPHO-ObITOBOIO
obcnyxuneaHna GnmxanLLnx HaceneHHbIX MyHKTOB.
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[MnoTHocTb 3acTtponkn CTT oueHMBaOT nokasaTenem, onpegense-
MbIM No doopmyre
K1=i100%, (1.1)
SO
roe S; — nnowagb 3acTpOoKrKK, BKIIKOYalLWwas nnowanb 34aHum n coopyxe-
HUW BCEX BMAOB, OTKPbITbIX CTOSHOK aBTOMAaLLUWH U MEXaHW3MOB, CKNaaoB
M HaBecoB; Sy — obwasa nnowaab CTT.

Mnowaab 3acTtporkn CTT gormkHa ObITb HE HXKe 45%.

30aHNa M COOpYXeHUst asporopta MNo cBoemy YyHKLMOHANbHO-
TEXHONOMMYECKOMY Ha3Ha4YeHU0 NoApasfensoTCa Ha 30aHUS U COOpYyXe-
HUS OCHOBHOIO MPOU3BOACTBEHHOIO Ha3HA4YeHUst U NPOU3BOACTBEHHbIE
30aHUS U COOPYKEHUSI BCTOMOraTenbHOro HazHauYeHus:.

CTT BkntovaeT B cebsa crneayrome KOMMMEKChI:

— 30aHu1s1 U COOPY>KEHMS MPON3BOACTBEHHOIO Ha3HaYeHUs;

— 3[4aHNSA N COOPYKEHNSA BCMOMOraTesibHOro HasHa4yeHus;

— TeppuToputo 060COBNEHHBIX COOPYXEHWU YrNpaBfieHUs1 BO34YLU-
HbiM aBvxkeHnem (YBL), pagnoHaBuraumm, nocagku, OYUCTHbIX U BOOO3a-
BOpPHLIX COOPYXXEHUI, NepeBasiovHbIX CKIaZoB roptoye-CMa3oudHbIX MaTe-
punaros (FCM).

K 30aHMAM M COOPY>KEHMSIM OCHOBHOIO NMPOU3BOACTBEHHOIO Ha3Ha-
YeHUs OTHOCATCA: aspoapoMm; obbekThl YB[, pagnoHaBsuraumm n nocaaku;
30aHUSA N COOPYXXEHNS 0OCNY>XMBAHNSA NAaCCaXMPCKMX NepeBO30K (a3poBo-
K3an, roctuHuua, uex OOpTOBOro nUTaHUs, NPUBOK3arbHas nrowagb);
30aHMSE U COOPYXXEHUST 0BCNYXMBaHUS TPY30BbIX U MOYTOBLIX NEPEBO3OK
(rpy3oBou KOMMNeEKC, OTAeNeHne nepeBo3KU NOYTbI); 34aHUS U COOpYyXKe-
HUA TEXHUYECKOro OBCnyXMBaHUA BO3AYLIHbIX CyA0B; OObEKTbl aBMaTor-
nneoobecneyeHus.

K npon3BoaCTBEHHLIM 30aHUSIM U COOPYXXEHUSIM BCMOMOraTenbHOro
Ha3Ha4YeHWs1 OTHOCATCA: 34aHue ynpaBneHns asponopTa; NpodunakTropui;
CTOSIOBas!; 3arotToBUTENbHbIE NPEANPUATUS OOLLLECTBEHHOIO NUTAHUS; OC-
HOBHas M CTapTOBble aBapUMHO-CNacaTesSibHble CTaHUUKW, COOPYXEHUs
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cnyx06bl cneuTtpaHcnopTa; 6asa aspoApOMHON CIyXbbl; PEMOHTHO-3KC-
nnyataumoHHble MacTepcKkue; cknag mMatepuanbHO-TEXHUYECKOTO UMYLLEe-
CTBa; PEMOHTHO-CTPOUTENbHbINA Y4aCTOK; KOTeNbHas; aBToMaTnyeckas Te-
neoHHaa ctaHuma; nevyedbHo-NpodunakTUIecKoe yupexageHme; KoOMneke
XUMUYECKON YNCTKN U CTUPKM CaMOSIETHOIO 1 Apyroro MArkoro obopyaosa-
HWUK; LeHTpanM3oBaHHasa akkyMynaTopHasa 3apsgHas CTaHLMs; MyCOPOCKM-
raTenibHas CTaHUMs; OYUCTHBIE COOPYXKEHWSI.

MOLLHOCTb 3aH1I N COOPYXXEHUI a3pPOMNoOpPTOB OnpeaendeTcs C yye-
TOM BCEro obbema nepeBO30K, T.€. CYMMapPHOro Konmnyectea OTNpaBOK U
NpnbbITUSA (NaccaXxmnpos, rpy30B, NOYTLI), BKIOYas TPAH3WT.

TexHonornyeckas cxema paboTbl asponopTa AofmkHa obecneynBatb
BbINOSIHEHNE OCHOBHbIX TEXHONOrMYECKMX NPOLECCOB C Y4ETOM Criefyto-
LLMX PaKTOPOB: COKpaLLEeHUA BpeEMEHU NpedbiBaHUS naccaXupos, rpy3oB,
NOYTbl U BO3AYLIHbIX CYJOB B adpOnopTy; UCKITOYEHUS NN COoKpaLleHUs
nepeceyeHnin U ANVHbl NyTen OBMKEHUS BO3OYLUHbLIX CyA0B, CreLMallnH,
nyTen crnegoBaHNa U TPaHCMOPTUMPOBKN Maccaxupos, baraxa, bopToBoro
NUTaHNA, rPy30B M NOYTbl; 6€30MacHOCTM NPU OBUMXEHUM NACCaXUPOB, rpy-
30BOW KNUEHTYpPbl U pabOTHUKOB CrY>KO Mo TeppuUTopumn.

Pacnonaraemble Ha CnyxebHO-TEXHUYECKON TeppuTopmun OOBLEKTHI
Pa3nNMYHOro Ha3Ha4YeHUst MOXXHO Pa3fenvTb Ha 34aHus U COOPYXKEHUS.

CornacHo ®eaepanbHomy 3akoHy oT 30.12.2009 r. Ne 384-03 «Tex-
HUYECKNIN pernameHT 0 6e30MacHOCTU 30aHUI U COOPYXKEHUNY:

— 30aHue — 3TO pesynbTaT CTPOUTENbLCTBA, NPEeACcTaBNALWMNN COBON
OOBbEMHYIO CTPOUTENBHYIO CUCTEMY, UMEIOLLYD HAA3EMHYO U (Mnun) noa-
3EMHYI0 4acCTu, BKIHOYaKoLWYy B cebs MOMeELLEHUs, CETU UHXEHEPHO-TEX-
HU4eckoro obecrneyeHnsa N CUCTEMbl MHXEHEPHO-TEXHMYECKOro obecneye-
HUA N NpeHa3HaYeHHY ONa NpOXUBaHUA N (MNN) AEATENBHOCTU NOAEN
N pasmeLLeHnst NPoN3BOACTB;

— COOpYXeHMe — 3TO pe3ynbTaT CTPOUTENLCTBA, NPEeACTaBMASOLLMN
cobor 0ObLEMHYIO, MIMOCKOCTHYIO UMW NIMHENHYIO CTPOUTESTbHYIO CUCTEMY,
NMEILLYO HA3EMHYH0, HaA3EMHYI0 1 (MNK) NOA3EMHYH YacTW, COCTOSILLYHO
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N3 HECYyLUMX, a B OTAEMbHbIX Cry4asix U orpaxgatoLwmx CTPOUTENbHbIX KOH-
CTPYKUMA N NpegHasHavYeHHy Af1s1 BbIMOSIHEHNSA NMPOM3BOLACTBEHHbIX MPO-
LLeCCOB PasnM4HOro B1aa 1 BpeMeEHHOro npebbiBaHus Noaen.

K 30aHMaM 1 CoopyXeHUAM 3aKOHOM MPeabsBrsloTCa creayroume
MUHMUMarbHO Heobxoanmble TpeboBaHUS:

1) MexaHn4yeckasi 6e30nacHoCTb;

2) noxapHasa 6e30nacHOCTb;

3) 6e30nacHOCTb NPW ONAacHbIX NPUPOAHBLIX NPOLIECCaX N ABMAEHUSX U
(M) TEXHOreHHbIX BO3AENCTBUSX;

4) 6e30nacHOCTb ANSA 340POBbsi YerloBeEKa YCrOBUI MPOXUBAHUS U
npebbiBaHMs B 30aHUSIX Y COOPYXKEHUSIX;

5) 6e3onacHOCTbL Ans nonb3oBaTenen 3aHusiMmn N COopPYXKEHUAMM;

6) OOCTYMHOCTb 34aHWA N COOPYXXEHUA ON1s1 UHBANUOAOB U OpYrnx
rpynn HaceneHusi ¢ orpaHNYEeHHbIMN BO3MOXXHOCTSMN NePeaBMKEHUS;

7) aHepreTudeckasa adPEKTUBHOCTb 34aHNN N COOPYKEHWUN;

8) 6e3onacHbI YpoOBEHb BO3OENCTBUS 30aHUMA U COOPY>KEHUN Ha OK-
Py>XatoLLyto cpesy.

K 3gaHnam CTT oTHocATcs: asposok3arnsl, aHrapbl, KA, rpysosou
KOMMJIEKC, FOCTUHMLA, NOXapHoe Aerno U T.4.; K coopyxeHusam — 6asa [CM,
XenesHo4opOXHble NNaTdopMbl, OYUCTHbIE COOPYXEHUHA, CTPYEOTKIO-
HAIOLLME LTI, YCTAHOBKN TOPMOXEHMST BO3AYLLHbLIX CY4OB M Npoyee.

Hwke 6yayT paccMOTpeHbl 34aHNst U COOPYXEHWUS, KOTOpblE BCTpe-
4alTCA TOMBbKO B asponopTax u Hurae 6onee.
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2. ASPOBOK3AIbHbI/ KOMMNEKC

A3pOBOK3anbHble KOMMMEKChI a3pOoMnopToB MNpeAHasHadeHbl Ans
KOMMNMNEKCHOro MpeanonieTHOro M nocnenoneTHoro obcnyxnsaHus nacca-
)XKMPOB BO3AYLLHOr0 TPAHCMOPTa, a Takke MPOBOXAaOLLMX U BCTPEYaOLLIMX.
B ero coctaB BXoAaT a3poBOK3an, NpMBOK3arbHas nnowaib, NpMMbIKato-
WKW K 30aHMI0 aspoBok3ana «OonukHuiny neppoH. MNMepeyncneHHble 30HbI
a3pPOBOK3arIbHOro KOMMIEKca AOIMKHbI MMETb PaBHYH, COOTBETCTBYHOLLYIO
ApYr Apyry NponyckHYyK CNOCOBHOCTb U €AUHCTBO (DYHKLIMOHANbHO-TEXHO-
NOTMYECKOro U apXMUTEKTYPHO-MMaHUPOBOYHOIO PELLEHWIA.

OCHOBHbIM MPON3BOACTBEHHO-TEXHOOTMYECKMM MOKa3aTenem as-
POBOK3aribHOro KOMMekca sIBrsieTcst ero NponyckHas cnocobHOCTb, onpe-
Aensiemasi YCNoM MacCaXXMpoB BCEX KATEropui, KOTOpoe MOXET ObiTb 00-
CITY>X€HO KOMMEKCOM B TeYEeHNe CYTOK UIK Yaca:

[max L

=——K; 2.1
C 365 Cc ( )
nTax — I_IC_KW (22)
24

rae M, M7, T7® — ropoBoW, MakcMmarnbHble CyTOYHbIA M 4acoBoW 0Obe-

Mbl NACCaXXMPCKUX NepeBo30K; K. — KOaMUNEHT CYyTOYHON HEpaBHOMEpP-
HOCTM NepPeBO30K, onpeaensieMbii OTHOLLEHMEM MaKCUMaribHOro CyTOYHO-
ro obbema NepeBO30K K CpeaHeCcYyTo4HOMY 3a rog; K, — koadppuumneHT va-
COBOW HEPABHOMEPHOCTU MEPEBO30K, onpeaenisieMbli OTHOLLEHMEM MakK-
cMMaribHOro YyacoBoro o6bema NepeBO30K K CpeaHeyacoBOMY AJS1s1 CYTOK C
MakcMMaribHbIM CyTOYHbIM 06 BEMOM NEPEBO3OK.

[fopgoBon 06bEM NacCaXXMpPCKMX NePeBO30K B 3aBUCMMOCTM OT Kracca
asponopTa npmeeaeH B Tabn. 1.1.

A3pOBOK3asnbHbI KOMMSIEKC SABMASETCA OCHOBHbLIM CBA3YHOLMM 3Be-
HOM MeXay Ha3eMHbIMX Buaamu TpaHcrnopTa u camonetom. Ero o6bemHo-
NNaHMPOBOYHOE peLleHne [OMMKHO OTBeYyaTb CrieaylowmyM OCHOBHBIM

hyHKUMOHaNbHBIM TPeOOBaHUAM:
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— paumMoHanbHOM opraHn3aumn ABMKEHUSI MOTOKOB Naccaxupos, 6a-
raxka, rpy3oB, BO3AyLUHbIX CydOB, UCKIoYatowen obpasoBaHme y3KMX MECT
N 3aTOPOB Ha MarncTparnbHbIX NYTAX, COEOUHSAIOLMNX FOPOACKON TPaHCNOPT
C camoreTamu;

— obecneveHna onTMmarnbHOW NocrneaoBaTenibHOCTU pa3MeLLeHNs U
yaobHOM B3anMMOCBS3M BECTUOISTbHO-MHGOPMALVOHHOM 30HbI, 30H peru-
cTpauuun, JOCMOTPa, OXMAAHMS U pacnpenenieHns Ha nocagky, 6araxHbix
NMOMeLLIEHMI, 3ar10B Bblgaum b6araxa;

— obecneyeHne HeobXoOMMOCTN BM3yarbHOro 063opa nyTen aBuxKe-
HUA Naccaxmnpos n baraxa;

— KOHLEHTpaumm nnowiagen n TeEXHONOrMYeCKnX YCTPOUCTB C LEeSbio
X Hanbonee NHTEHCUBHOIO NCMOJSIb30BaHUAS.

[Mpn paspaboTke 06 BEMHO-NNTAHMPOBOYHOIO PELLEHNSA a3pOBOK3arib-
HOro KoMnMsiekca crnegyeT NPUMEHSTD:

— MOAYNbHO-604HBIN NPUEM KOMMOHOBKM MOMELLIEHUI N TEXHONOMN-
YeCKMX YCTPOUCTB, YTO obecneynBaeT BO3MOXHOCTb 3TarnHOro CTpoUTENb-
CTBa U pacLUMPEHNsT KOMMIIEKCA;

— YHUMUMPOBaHHbIE (PYHKLMOHANbHO-NIIaHUPOBOYHbIE Y3rbl MO-
MeLLEHMI OCHOBHOIO TEXHOSIOMMYECKOro Ha3Ha4YeHusl, YTO Co34aeT OCHOBY
ANs eguHoro crtaHgapta OOCnyXMBaHUSA MacCaXMpOB B a3poBOK3anax
pa3HOW BENNYUHDI;

— MBKMe NNaHMPOBOYHbLIE U KOHCTPYKTUBHbBIE CXEMbl MOMELLEHUI C
MUHUMYMOM KanuTasbHbIX NEPEropoaoK, obecneyvmBatoLme BO3MOXHOCTb
NX TpaHcopmaumm.

A3pOBOK3asibHbI KOMMMEKC aspornopTa No CBOEMY PELUEHUNIO MOXET
ObITb OQHO- 1 MHOTOBOK3asbHbIM, KOTOPbIE, B CBOK ovepenb, noapasnens-
IOTCS Ha crnegyoLume rpynnbl B 3aBUCUMOCTU OT NPOMYCKHOM COCOBHOCTU:

— manble — 100, 200, 400 nacc./4 gnst asponopToB V Knacca;

— cpegHue — 600, 800, 1000, 1200 nacc./y gns asponopTtoB V-

[l knacca;
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— Bonbwmre — 1500, 1800, 2000, 2500 nacc./v4 gna asponopTtos |-
| knacca;

— 0cob60 6onblune — cabile 2500 nacc./y4 n BHEKacCHbIE.

B a3poBok3anbHOM KOMIMEKCE ODCNyXMBalTCA crnefylowme KaTe-
ropun naccaxupoB: BblfieTarowme (HayanbHble), npunetatowme (KoHeY-
Hble), TPaH3UTHbIE (MponeTatoLne), TpaHChEepPHbIE (NepecaxnsaroLnecs C
penca Ha peuc).

OCHOBHbIMKW 3fIEMEHTaMM a3POBOK3aribHOro KOMMMeKca B cUcteme
Ha3eMHOro ob6CMyXMBaHUSI NACCaXXUPOB SABNAIOTCSA: NMpPMBOK3anbHaa nro-
lWaab, 34aHne aspoBoK3ana W NEeppoH, KOTopble OOMMKHbl MMETb ednHoe
TexHonorn4yeckoe pelueHue (puc. 2.1).

A3pOoBOK3anbHbIN KOMMSIEKC

MpuBok3anbHasa AapoBok3arn AspoBok3an —
nnowaab — a3poBoK3arn neppoH
Bbicagka, nocaaka. Mpogaxa 6uneTos. C6op.
MapkoBaHue Peructpauus. OxunpaHue.
aBTomobunen. CneumanbHbIi 4OCMOTP. TpaHcnopTupoBkKa.

OdopmneHne baraxa. Mocagka.
[MacnopTHbIN KOHTPOSb. Bbicagka.
Bblgaya 6araxa.

TaMOXXEeHHbIN KOHTPOSb.

Puc. 2.1. Cxema cocmasrnsrouux aspo8oK3asibHO20 KOMIIEKca

[lpusok3arnbHas nnowads C nogbes3gHbIMU NYTAMU, TOe naccaxup
OCTaBInsieT ropoackon TpaHCNopT, OOCTaBMBLUMW €ro B alsponopT, U Ha-
NpaBNAeTCs K 30He HernocpefCTBEHHOro TPaHCMOPTHOro ObCny>XnBaHUS.
Ha npuBok3anbHOM NnoLiaamn OCyLeCTBIAITCH: MaHEBPUPOBaHUE, NapKo-
BaHWe TpaHcrnopTta, Kak MHAMBMAOyarnbHOro (aBTomobunen, Takcu), Tak u
obLLecTBeHHOro, nocagka 1 BblcaZika NaccaXXupoB y 30aHUs a3poBoK3ara.
30Ha aBsToOMapkvHra OoMmkHa MMeTb YAOOHYK NeluexXOoAHY WInu TpaHc-
MOPTHYIO CBA3b (NTMTbI, 3CKanaTopbl, ABUXKYLLIMECH TPOTyapsbl U T.4.) C 30-
HOW HenocpeaCTBEHHOrO TPAHCMOPTHOro OBCY>KMBaHUS.
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Ha npvBoK3anbHbIX MoWaasx MapLlpyTbl TpaHcnopTa (aBTobycos,
Takcu 1 gp.), Kak NpaBuro, UMEKT KOHEYHblE OCTAHOBOYHbIE MYHKTbI (OC-
TaHoBKM). OCTaHOBKM KOHL@ W Hayana Kaxgoro mapLipyta A0fmkHbl ObiTb
pacnonoXeHbl pa3fesibHo, NocrnegoBaTeNbHO M NPUMbIKATL K TOM 30HE as-
pOBOK3ana, kotopasi 06CnyXnBaeT COOTBETCTBEHHO BbINIETAIOLLMX U MPU-
neTarLWwmnx NacCaxXnpos.

[pOTSHKEHHOCTb OCTAHOBOK Y a3pOBOK3ara 3aBUCUT OT UX KONNYECT-
Ba 1 crnocoba paccTaHOBKM TPaAHCMOPTHBIX CPEACTB MO BbiCaaKe M Nocagke
naccaxupoB. B cBow oyepedb KONMMYECTBO OCTAHOBOK OMpeaensieTcs
MOLLIHOCTbIO MOTOKA TpaHCMopTa Ha MPMBOK3asnbHYK NMoLaab asponopTa

N NpoaoIKUTENIbHOCTbLIO UX I'Ipe6bIBaHI/IF| Ha OCTaHOBKax.

Puc. 2.2. Aspogok3arsibHbIl KOMIIIeKC 8 asporiopmy e. KazaHu

A3poe8oK3arn ABNAETCS rMaBHbIM CBA3YHOLWMM 3BEHOM B LIEMN a3po-
BOK3arbHOro komnnekca (puc. 2.2, 2.3). OH oTHocuTCA K rpynne obLiecT-
BEHHbIX 34aHUN U NpeacTaBnsieT cobo OCHOBHOM 3fIEMEHT aspOBOK3asib-
HOro KOMMJiekca B cUCTeMEe Ha3eMHOro 0bcnyXmBaHus NaccaXXmpos. 34eChb



15

Npon3BoaATCca npuobpeTeHne OMNeToB, perncTpauust ux n ogpopmmeHmne
Baraxa, 4OCMOTP NaccaXxupos U UX py4yHon kragwm (baraxa) B uensax obec-
neyeHmst 6e3o0nNacHOCTM MNOSIETOB M MOrPaHNYHLIN KOHTPOSb B MeXAyHa-
POOHLIX a3poBOK3anax. A3poBokK3an obopyayeTca CToMKkaMu Kacc U peru-
cTpaumm BUNeToB, NOrPaHNYHOIO KOHTPONS, TpaHCcNopTepamMu 455 npuema
N Bblaaun Garaxa, MHopMaLMOHHbIMK Tabno ans obbABNEHNA pacnuca-
HUA NONeToB N Apyron MHopmauuu, HanpasnsloLWen OBMXEHWE nacca-
XXMPOB N NOCETUTENEN BHYTPU a3poBOK3ana.

Puc. 2.3. A3pogok3aribHbili KOMIIEKC 8 asporiopmy 2. [po3Ho20

Kpome Toro, kak npasuro, a3poBok3an obecrneynBaeT naccaxupam
AONONHUTENbHbIE BUAbI 0OCNY>XMBaHWS: ObITOBOE U MeaUUUHCKOe, obLue-
CTBEHHOE nuTaHue u T.4. [Ons 3Toro npegycMaTpuBalroTCA MOMELLEeHMEe
pecTopaHa, kade, bydeTa, y3na cBs3u, Kamepbl XpaHeHust baraxa, men-
MyHKTa, KMOCKOB, MarasvHoB 6eCrnoLUfIMHHON TOProBfn B MeXayHapoaHbIX
asporopTax u T.4.

Bce nomelleHns aspoBok3ana MOXHO 00beauHUTb B YeTbipe rpyn-
Mbl: MOMELLEHNS OCHOBHOIO TEXHOSIOMMYECKOro HasHa4eHus, NOMeLLeHUs
AOMNOSTHUTENBHOIO OBCYXMBAHUA NAcCaXXMpoB, CryXebHble NoMeLLeHns n
BCroMoraTterbHble nomeLleHus (Tabn. 2.1).



16

Tabnuua 2.1

YnenbHasi Nnowaab NoMeLLeHUi, M2,

B a3poBOK3anax C NponyckHOM CNOCOBHOCTLI0, nacc/y

MNomelleHne
100 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1500 | 1800 | 2000

1. OCHOBHOIO TEXHOJO-
rM4Yyeckoro HasHa4vyeHusa 95(10,6(11,6(10,5/10,5| 105 10,4 | 104 | 10,3 | 10,3
sromuncne: |
onepauloHtbIe 4 |42 4 |32]32] 3231|3131/ 31
nomeLieHnAa nnm 30Hbl
30Ha pacnpegenenuns - 1 11511515 | 1,5 1511511515
MOMELLEHMA 250171 2 | 2 121] 22| 2122|2222
N1 30Hbl OXXaaHnNA
nomeLueHst 0bpabotki | 4 4 | 4 gl o523 23| 23 | 22 | 20 | 20 | 20
Oaraxka
Kamepa XpaHeHus 041050510404 04| 05|06 (06|06
soHbljocMoTpa nacca- | 4 s 4 4142111110 | 10| 10| 10| 09| 009
XNPOB U CTepUnbHas
Bnok gononHutenbHoro
obCnyKMBaHNs 75|57 48|48 45| 41| 40| 35|34 32
n a,D,MVIHVICTpaTVIBHbIX
MoMeLLEeHun
2. NomeleHuns
AONONHUTEITLHOTO 262219191816 | 1,7 | 14| 14| 13
obcnyxnuBaHus
Btomuucne. o\ Lol oo
KOMHaTa Marepi 04103(03(02]02|02]|02]02|02]02
n pebeHka
TOpI'OBble 3arnbl
npegnpusTuiA obLuecT- 07/04/04/05/05| 05|06 |07 |06]05
BEHHOIo NMMTaHn4A
3. CnyxebHbie 161308070707 | 06| 05| 04] 04
nomMeLleHn4A
4. BcnomoraTerbHble
NOMeLLEeHUSI: 3312221122201 18 | 1,716 |16 | 15
Btomuicne. o\ Lo ool oo
cknajckue nomMeLLeHus
npegnpusTUiA obLuecT- 1611011111312 10| 10|09 | 0,7 | 0,8
BEHHOIo NMMTaHn4A
WToro 17.016,3/16,4/15.3|15,0| 146 | 144 | 13,8 | 13,7 | 13,5
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Mnowaab 3ana unu 30Hbl ANs KOHKPETHOW KaTeropum naccaxupos
onpeaensieTcs ¢ y4eTom AaHHbIX «locobus No NpoeKTMpPoOBaHUI0 a3pOBO-
K3anbHbIX KOMMIEKCOB a3ponopToBy Nno opmyne

S, ={B,[(y,S! + ¥, S;K KK, 1+ S IK,, (2.3)

roe B, — pacyeTHas eaAMHOBpPEMEHHAs HAaceneHHOCTb 30Hbl AaHHOW KaTte-
ropven Naccaxvpos, Yern.; Ve, ¥, — AONN CUOALWMX U OABUXKYLLNXCS B 30HE

naccaxupos; S}, S} — yaenbHbie paboyne NnoLaan Ha OaHOro CUAALLEro

WU OBWXKYLLErocs Yenoseka, M*; Sy — MIoLLaab, 3aHATas KMOCKaMU, pek-
namamun n apyrum obopyanoBaHueM, M2 K, Ko, Kn, Ki — KOadhpurLmMeHTHl,
y4uTblBaloLMe 3BaKyaLmo CasaLmx, CaMonponsBoribHOE pacrpeaeneHue
nogen no 3oHe, NOCTYMMEHNe NIDAEN rpynnamMmm n3 ropoackoro TpaHcnopTa
UM camosieToB, OCOBEHHOCTM KOMMNO3ULIMOHHOIO PELLEHNS 30Hbl. TN KO-
apdurumeHTbl paBHbl 1,1-1,2.

OPPEKTUBHOCTL MNNAHMPOBOYHOIO peLleHUs alapoBoK3ana MOXHO
OLIEHUTb MO MHOEKCY KOMMAKTHOCTU

2 A
C-= % 100%, (2.4)

o

rae C — uHOeKkc KoMnakTHocTu;, A, — nnowanb nnaHa asposok3ana; P, —
nepuMeTp nraHa aspoBoK3ana.

YcTaHOBMEHbI TP OCHOBHbIE CTEMNEHN KOMMNAKTHOCTW: Bblcokast (70—
100%), cpeaHsaa (35—-70%), manas (1-35%).

OpeaHuszayus obcrny)xueaHusi rnaccaXupckux rMomoKo8 MOXeT bbITb
LeHTpanM3oBaHHOW 1 geueHTpanun3oBaHHou (puc. 2.4). [Npu ueHTpanuso-
BaHHOW CUCTEME BCE KaTeropum naccaXxXmpckux MOTOKOB (BblreTaroLume,
npuneTeswmne, TpaHcepHble) 06CNYyXMBAKOT Ha OAHMX U TeX Xe NnoLua-
Asax, B 00LWmMX noMeLleHnsax. TexHonormyeckn ata cuctema b6onee CrnoxHa,
UMEET HU3KYIO KynbTypy OOGCHYXMBaHUS U €€ NPUMEHEHME OnpaBAaHo
TONbKO MPY MariblX NacCaXXMponoTokax.

[Mpn goeueHTpann3oBaHHOM CUCTEME pasfinyHble NOTOKN NacCaXxmnpos
obCcnyXnBaroT Ha pasnUYHbIX Nowaaax, B U30SIMPOBaHHbIX APYr OT Apyra



18
nomewleHusx. LlenecoobpasHoCTb MCMNOMNb30BaHUSA AELEHTPann3oBaHHON
CUCTEMbI MOBLILIAETCS C YBENMYEHMEM OOBbEMA NACCAXUPCKUX NEPEBO3OK.
B 3aBMCMMOCTM OT 9TOro obbema creneHb AeLeHTpanua3aumm MOXeT BbiTb
pasnnyHon.

a) < 6) — i

Puc. 2.4. Cxema opeaaHu3auyuu obcryxugaHusi rnaccaxupos:
a — ueHmparnusoeaHHasi, 6 — OeueHmMpanu308aHHasl;
1 — onepayuoHHbIl 3ar1, 2 — 3al1 OXXudaHUus,
3 — 8blnemarowjue naccaxxupbl,4 — npunemarouwue rnaccaxupbl

HeueHTpanmsauna BO3MOXHA Kak B OOHOM, TaK U B [BYX YPOBHSX
(puc. 2.5). B nepBom cny4vae pasgeneHue noTokoB OCYLLECTBNAETCA B Of-
HOM YypOBHE, HarnpumMep, B yPOBHE NEpBOro dTaxka adpoBoK3ara. JTa Cxe-
Ma JOCTaTOYHO MPOCTa, TaK Kak UCKIKYaeT BepTUKasibHbIE NepeMeLLEHNS
OCHOBHbIX OBVXXYLLUXCS NOTOKOB.

a)
1
S R R Ny
\p)
6) /1
4/ ....... -
o - > |§|
\2
8)

A9

Puc. 2.5. Cxema 08UXXeHUSI MOMOKO8:
a — 8 00OHOM yposHe; 6, 8 — 8 O8YX YPOBHSIX;
1 — dsuxxeHuUe naccaxupos; 2 — 08uxeHuUe bazaxa
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KOHCTPYKTMBHbIE pPELLEHMST adpPOBOK3arioB OTNMYaOTCs 60MbLINM
pa3HoobpasuneM. NpuUMeHSITCA Kak Xenes3obeToHHble, Tak U CTarnbHble
KOHCTPYKUMU. [ToMeLLeHna adpoBOK3arioB MOXHO pasfenntb Ha KPyrnHO u
MESKOMPOCTPAHCTBEHHbIE. [1Ns nepekpbiTna 60MblnxX  3anbHbIX Mpo-
CTPaHCTB NPUMEHST Bankn, depmbl, apku, BaHTbl, NPOCTPAHCTBEHHbIE
KOHCTPYKUMU U T.4., T.€. KOHCTPYKLUKM, KOTOpblE XapaKTepHbl ansa obLiecTt-
BEHHbIX 30aHUN.

B cpegHux n manbix aspoBok3asniax B aspornoptax Halwen CTpaHbl
NPUMEHSAIOT KOHCTPYKUMK ro cepuam NA-20 n MN-04.

[leppoH Cc NocagoYHbLIMU COOPYXEHUSMU, Tae naccaxup nepeme-
LlaeTca K3 a’poBOK3ana B camMosfieT U HaobopoT. 34ecb NpoucxoauT
cbop naccaxupoB, OOCTaBka WX K camoneTy, nocagka W BblCagka
N3 Hero.

B 30He neppoHa npeaycMoTpeHbl NPOCTAHCTBO ANist cbopa 1 Hakan-
NMBAHNSA NacCaXXMpoB Yy CTOSIHOK caMoreToB, CpeacTBa AOCTaBKM Nacca-
XMpoB K camorneTty (aBTobycbl NeppoHHble, ABWXKYLUMECS TpOoTyapbl U
T.0.), CpeAcTBa NocagkuM B caMoneT (Tpanbl Terneckonnyeckme n obblvHbIe
CaMOXOHbIE).

PasnuyatoT npuBoksanbHble (brivkKHWE) neppoHbl U OTAENbHO pac-
NoJSIOXKEeHHble (OanbHue) neppoHbl. Mexay aspoBok3anom U camorieTamu
Ha OnMXKHEM MEPPOHE OCYLLIECTBIISIETCA NeLwexoaHas cBsA3b, a K camorie-
TaM Ha JanbHUW NeppoH NaccaXxupoB OOCTaBNAKT OT adpoBoK3ana nep-
POHHbIM TPaHCMOPTOM (aBTobycamn nnu asTonoesgamm). BoamMoXxHO KoM-
OMHMPOBAHHOE peLLEeHME, NPU KOTOPOM OLHOBPEMEHHO MCMOMb3YIT Kak
ONMXHMIA, TaK N AanbHUA NEPPOHLI.

[Mpn obcnyxmBaHMM NaccaxmpoB C NOCaAKON B CaMOSiET B OTEYECT-
BEHHOW M 3apybexXHOM MpakTUKe UCMNOSMb3YTCA pasfinyHble NaHNUpPOBOY-
Hble peLleHns adpoBOK3asioB, KOTOpble MOryT ObiTb nogpasfeneHbl Ha
NpocCTble, NIMHENHbIE C NOCAAOYHLIMU ranepesimn, catennmrtamm, ¢ nog-

BMXXHbIMK aBTOBYCcamu-canoHamu (puc. 2.6).
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Puc. 2.6. [lnaHUpo8oYHbIe pelueHUs1 aspo8oK3arsios:
1 — npocmol aspoeok3ari; 2 — NUHEUHbIU a3po8oK3arl;
3 — a3po.ok3ar ¢ nocadoyHbIMU 2anepesiMu; 4 — aspo8oK3asl ¢ camesnumamu;
5 — aspoesok3ar ¢ NoO8UXXHbIMU casloHamu; 6 — CMOsIHKU caMosiemos



21

3. 30AHUA N COOPYXEHUA
OBCITYXUBAHUA BO3AYLLUHbIX CYAOB

3.1. ABMaumMoHHo-TexHu4yeckKkan 6asa

ABraumnoHHo-TexHn4yeckas 6asa (ATB) npegHasHavyeHa Anst BbINOM-
HeHnsa paboT no TexHu4eckomy obenyxmsaHuto (TO) U TEKyLLLEMY PEMOHTY
MPUMUCHBLIX U TPAH3UTHbLIX BO34YLUHbIX CYAOB, @ TakKe PEMOHTY TEXHOS0-
rmyeckoro obopyaoBaHust N OCHaCTKU. B 3aBUCMMOCTK OT Kracca aspornop-
Ta ATB nogpasgenstoTtcs Ha naTb rpynn (tadn. 3.1).

Tabnuua 3.1
["pynnbl aBMaUMOHHO-TEXHNYECKMX Ba3

"ogoBon o6bem paboTbl ATH
Npynna ATB B TbiCi4aX NpPUBEAEHHbIX eANHWLY
TEeXHMUYECKOro obCnyXnBaHus

I I 1200-2000
I Il 800-1200
1] 1] 500-800
v v 300-500
Vv \Y, 65-300

Knacc
asponopTa

lMpumeyaHue. ATB c rogoBbiM obbemoM paboTt 6onee 2000 yen.-y. cunTatoTcs
BHErpynmnoBbIMW.

CocrtaB 3gaHum 1 coopyxeHun ATB 3aBUCUT OT rpynnbl aBUaLMOHHO-
TexHu4eckom 6asbl (Tabn. 3.2).

AHrap (aHrap-ykpbITe): NpoBedeHNe TeXHUYECKOro obCcryXuBaHus;
pasmMeLlaeTcsa BO6NM3N MeCT CTOSIHOK Ansi onepaTUBHOIO O0BCNy>XMBaHUsA r
xpaHeHunsa BC.

AHrap gna mouku BC: mexaHunsnpoBaHHass movka BC n cHaTMe Ha-
3eMHoro obneneHeHus; pasmewlaetca sBo6nusn MC ans onepaTuBHOro o6-
crnyxuBaHus n xpaHeHus BC.

[MponsBoacTBEHHOE 34aHMe: obcnyxmBaHue, NpoBepka, perynmpos-
Ka, UCMbITaHNA N TEKYLLIMA peMOHT cHumaemoro ¢ BC obopynoBaHus, y3-
OB W arperaTos.



22
3aaHne TexHudecknx bpurag: obecneyeHne BbINOAHEHNA paboT npu
ornepaTuBHOM TEXHUYECKOM obcnyxmneaHum BC, xpaHeHMe 3anacHbIX Yac-
Ten, getanen n arperaToB, pacxXxodHbIX MaTepuanoB, MHCTPYMEHTA; pas-
MeLLIaeTcs B LIEHTPe CTOSHOK neppoHa unm MC.

Tabnuuya 3.2
CocTtaB 3gaHumn 1 coopyxeHum no rpynnam ATb
30aHunsA, COOPYXEHMs!, YCTPOUCTBA Mpynna ATB
AaHIR, CoopY  YOTP Ll v
Axrap ana TO + + + + _
AHrap-ykpbITHe - - - — +
[MponssoacTBeHHOE 34aHne + + + + +
3p,aH|/|e Luexa rmaBHoro MexaHuka, + + + + +

ropsivmx n BpeaHbIX NPOM3BOACTB
AHrap (aHrapHas cekums) ans monkm BC + + + - -
MomeLueHna nabopaTopum aBUALMOHHOTO U PaaMOanek-
TpOHHOro obopynoBaHus (AMP30), noapasneneHns akc-
nnyatauum cpegcts cbopa n o6paboTkm NONETHOW MH-
dhopmaLmun, AMarHOCTUKW, HepaspyLUaloLLMX 1 aBToMaTu-
3MpPOBaHHbIX CPEACTB KOHTPOSA (NpegycmaTpuBaeTca

B OTAENbHbIX 34aHMAX TONbKO NpU PEKOHCTPYKUMKN ATE)
3panune ans TO 1 TekyLlero pemMoHTa aBnaxmmannapa-

Typbl (NpegycmatpuBaetca B ATB, obenyxumsarowmx BC, | — - - + +
KOTOpbl€ 3aHATbl Ha aBUaLMOHHO-XUMUYECKNX paboTax)

Cknag onsa xpaHeHust aBnaxmmannapaTtypbl - | - | - + +
3aaHune TexHnyeckux bpurag + + + + -
CraumoHapHble yctponctea ans TO BC:

Ha neppoHe + + + + —
Ha MC + + + + —
Ha nnoLyakax A0BOAOHHbIX paboT n onpoboBaHns N N 4 N B
aBnagBuraTenen

Ha nnoLyagkax 3anycka aBnagsuratenen nepes Boinetom| + + + + +
Mnowagka ansa monkn BC ¢ coopykeHnamm

060pPOTHOro BOAOCHAGXKEHMST U HEWTpanu3auum + + + + +
3arpsi3HEHHbIX CTOKOB MOCe MOWKM

Mnowagka npegaHrapHas + + + + +
Mnowaaka gerasaunm u MOVIUKM BC n aBnaxumannapaty- | B B + +
pbl C COOPYXEHVSIMU ANs1 HENTpanuM3aLmm CTOKOB

Mnowagka ansa pasmeweHna emkocten crnvea F[CM + + + + +
Mnowagka ans pemoHTa cpeacTts mexaHmsaumm TO BC + + + + +
Mnowagka ans xpaHeHust cpeacTs mexaHmsaumm TOBC | + + + + +
Mnowagka ans cneuasToTpaHcnopta TO BC + + + + +
[ononHuTenbHbIe 30aHNS U COOPYXXEHUSA (HAacOoCHas N 4 + N +

NOXapOoTYLLEHWUS!, MO)XapHbI pe3epsyap v T.1.)
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Llex rmaBHOro mexaHuka, ropsumx 1 BpeaHbIX NPOU3BOACTB: BbIMNOSI-
HeHne paboT MO PEMOHTY U WU3FOTOBIEHUIO CPEACTB MexaHu3aumm ans
TexHn4yeckoro obcnyxusanna BC, nposeaeHne paboT no npomMbIBKE, O4n-
CTKe, KOHCepBauuu eTanen n arperatos; pasMmeLlaeTtcs B6nmsm aHrapa u
NPON3BOACTBEHHOMO 34aHUS C Y4ETOM MPOTMBOMNOXAPHbLIX Pa3pbIBOB.

30aHne Ona TexXHUYEecKoro OOCnyXMBaHUA W TEKyWero pemMoHTa
aBmaxmmannapartypbl ¢ NoACOOHbIMY MOMELLEHNAMU: NPOBEAEHNE TEXHU-
4Yeckoro obcnyxmBaHUs U Tekywero peMoHTa cHumaemon ¢ BC aBuaxu-
MannapaTypbl; caHuTapHaa obpaboTka NeTHOro U TeXHUYECKoro cocTasa,
nx cneuogexabl; pasmellaetcs He 6nvke 200 M OT NPOM3BOACTBEHHbIX
30aHU U coopyXeHnn n He 6nmke 300 M OT OBLLIECTBEHHBIX N aAMUHUCT-
paTUBHbIX 30aHUN.

Pa3smelueHne 3gaHuin U COOPYXXEHUN aBUALMOHHO-TEXHMYECKON Ba-
3bl Ha CrnyXebHO-TEXHUYECKON TeppuTopun ornpenensieTcs cxemamu Mux
TEXHOMNOrM4YecKon B3anMMOCBSA3M, OpraHusauuen npouecca TeXHUYECKOro
obcnyxusaHna n nepcnektmeamm passutus AT 1 asponopTa B LEfoMm.

PaspaboTka npoekta nnaHupoBkn ATB gomkHa 6bITb yBsidaHa C Tex-
Honornyeckon cxemon paboTbl asponopTa. [Mpn aToM AOMKHbI obecneyn-
BaTbCH crneayowmne TpeboBaHus:

— MUHUManbHas MPOTSXKEHHOCTb MHXEHEPHbBIX CeTeun, NyTen ABuXKe-
HUS BO3OYLUHbIX CyA0B, o6cnyuBaroLmx bpurag n cneuasToTpaHCNopTa;

— BesonacHocTb aswxkeHnsa BC, MnHMMmanbHOe nepeceyeHne nyTen
X OBWKEHNS C NOTOKaMW NOAeWN;

— MUHMMasbHblE YPOBHM Wyma B 30Hax CTT oT aBmagBuratenemn npu
nX 3anycke n onpoboBaHMM C y4eTOM BE30MNAaCHOCTUN 3TUX MNPOLIECCOB,;

— MoXapo- 1 B3pbIBOH6E30MaCHOCTb;

— BO3MOXXHOCTb NEPCNEKTUBHOIO pa3BuTtus obbektoB AThH.

Cpok cnyxbbl N HagexXHocTb paboTbl BO3OYLLUHOMO CyaHa 3aBUCAT
OT KayecTBa U CBOEBPEMEHHOCTM MPOBEAEHMS TOrO UM UHOro BMAa pe-
MOHTa camoneTa. [loBbllleHNe ypOBHS KadecTBa [OCTUraeTca 3a CcuyeT
obcnyxumeaHms BC B 3aKkpbITbIX MOMELLEHNAX — aHrapax, KoTopble sBrisi-
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IOTCA rMaBHbIMW 30aHUSMM aBUMALMOHHO-TEXHUYECKOW Basbl aspornopTa.
[MoaTomy B YeTblpex U3 natu rpynn ATB npegycmaTpusaloT Hanudmne ax-
rapa gna TO (tabn. 3.2).

3.2. AHrapbl
3.2.1. O6bwue ceedeHusi

B 3aBucuMOCTM OT (PYHKUMOHAINbHOrO HasHayYeHWUs aHrapbl MOryT
ObITb KnaccnunumMpoBaHbl cnegyowmm obpasom.

AHrapbl aBMaLMOHHO-TEXHMYecKkOM 6asbl, NpegHasHadYeHHble Ans
BbINOMHEHUSA KOMMIiekca paboT No TEXHNYECKOMY OBCHYyXMBaHUIO N TEXHW-
4YeCKOMY PEeMOHTY BO3AYLUHbIX Cy[OB, a Takke UX XpaHeHuto (puc. 3.1).

AHrapbl, npegHasHa4yeHHble OS89 Nepuoanyeckor MOWKM U OKPacKu
BO34YLLHbIX CYyJ0B.

Puc. 3.1. AHeap e asporiopmy Lllepemembego

AHrap ATB, kak npasuno, pacnosnaraetca B 3oHe MC. Co CTOPOHbI
BOPOTHOIO MpoemMa K HEMy MpUMbIKaeT NpefaHrapHasa nnowaip ¢ pa3me-
pamu, obecneuymBarowMmmn 6e3onacHoe MaHEBPUPOBaHUE MPU YCTaHOBKE
camoreTa B aHrap unu BbiBoge u3 Hero. B aHrap BC moxeT 6biTb BBEAEHO
nmbo cneumanbHOM CcTauuoHapHon nebegkon, nNmMbo manorabapuTHbIM
BYKCMPOBLLIMKOM.
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PasmeweHne kpynHorabapuTHbIX CamMONeToOB B 3aKpbITbIX MOMe-
LLeHMsX obycnaBnmBaeT TEeXHONOrmyeckne, CTpouTerbHble U 3KChsya-
TaunoHHble ocobeHHOCTM aHrapoB. PaccmoTpum Hanbornee cyulecTBeH-
Hble U3 HUX.

1. Cneumndonyecknin nNpPou3BOLCTBEHHLIM MPOLECC OBCNYXMBaHUS
BO3[YLUHbIX Cy[OB B aHrapHbIX KOpnycax OCYLLUEeCTBIISeTCs No Tak Ha3bl-
BaeMoWn pagnarbHOn TexHonorndeckon cxeme. OHa XxapakTepusyeTcs TEM,
YTO CHATbIE C NeTaTenbHOro annapaTa gertanu, arperaTbl, npubopbl U T.4.
CHayana [OOCTaBfsAlTCA B MacTepckue NPUCTPOMKK, a 3aTeM BO3BpaLla-
toTCA Ha camorsneT. OnTuManbHOCTb TakoW BO3BPaTHO-MOCTyNaTesIbHON
CXEeMbl OBWXEHUS C NO3ULUM MUHUMU3aUUKM BpeMeHn obcnyxmnsaHms BC
npwn COOTBETCTBYIOLLEM KayecTBe paboT u yaobcTee Mx npoBeaeHUs 3aBu-
CUT OT pPacronoXeHNs MPUCTPONKN OTHOCUTESNBbHO aHrapHom cekuuu, a
TaKkKe TUMNOB N pacCTaHOBKU paCcYETHbIX CaMOSETOB.

2. bonbwwne pasmepbl BC onpenensaoT n COOTBETCTBYHOLLME BHYT-
peHHne rabapuTbl aHrapHOW CeKUMK, a Takke BbICOTY U LUMPUHY aHrapHbIX
BOpPOT. ['eomeTpuyeckme napameTpbl CEKUMN U Hanuyme BOPOT, B CBOKO
oyepenb, BblaBuraloT bonee Xectkne TpeboBaHUsA K 60SbLIENPOSIETHBLIM
KOHCTPYKLUMAM B 4aCTU UX MPOYHOCTN N AePOpMaTUBHOCTH.

3. OcyulecTBrneHne Npon3BOACTBEHHOIO npoLecca npu Bcex Buaax
PEMOHTA aBMaTEXHUKN CBA3AHO C MCMOSb30BaHMEM pa3HOOOPa3HOro cne-
undonyeckoro obopyaosaHus 1 ycTponcts. K nx ymcny oTHoOCATCS nogsec-
Hble OBYX-NATMOMNOPHLIE KpaH-6anku rpysonogbemMHocTblo A0 10 T. OHu
MOryT NepemMeLaTbCs Kak no rnybuHe cekumm, Tak 1 napannenbHo nnoc-
KOCTW aHrapHbiX BOPOT. ¥ COBPEMEHHbIX KpynHorabapuUTHbLIX CaMosSieToB
ABuUraTtenn pacrorioXeHbl, Kak npaBuno, HWxke Kpbinia. lNoatomy ana ob-
cnyxumBaHus Takux BC uenecoobpasHo npumMeHeHne cneuunanbHbIX nepe-
OBWXKHbBIX KPpaHOB, OCHALLEHHbIX CTPEernon-MaHunynsaTopoM, a Ana cbema-
YCTaHOBKM ABUraTenemn — HanosibHbIX NO4bEMHO-TPAHCMOPTHLIX NNaTgopm

C rmgpaBJiIN4ECKMM NPUBOOOM.
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[nsa BbinonHeHNa paboT Ha dlo3enske camorietTa NPUMEHSIOT He-
CTalMOHapHble MIowanKkn, a Takke BCEBO3MOXHble MO KOHurypaumm B
nnaHe AOKOBble NNaTdopPMbl ATAXKEPHOTO Y PAMHOIO TUMOB.

B nMHOCTpaHHbIX aHrapax nocnegHero NoKoSIeHNs nony4vmnm LWnpokoe
pacnpocTpaHeHue nraTtdopmbl, NOABELUEHHbIE K HECYLLIMM KOHCTPYKLMAM
NoKpbITUS N obecneymBalowme becnpobnemHoe ob6CnyXMBaHUE BbICOKO-
pacrnonoXeHHbIX UM TPYAHOLOCTYMHbIX YacTen Koprnyca camorieTa.

4. TNpoun3BoanTeNbHOCTE M KOMMPOPTHOCTL YyCroBui Tpyaa pabo-
Talwmx obecneynBaloTCs OCBELLEHHOCTbIO U TeMnepaTypHO-BNaXKHOCT-
HbIM PEXNMOM NOMELLEHWNNA.

Tpebyemasn BenuuMHa OCBELLEHHOCTU pabouymx MecT JocTuraeTtcs,
KaK npaBuno, 3a CHET COMETaHUA eCTECTBEHHOro N MCKYCCTBEHHOIO CBETa.
CTeneHb MCNOSb30BaHNSA KaXOoro M3 HUX 3aBUCUT OT MPUPOLHO-KNMa-
TUYECKUX YCIOBUI PacrnonoXxeHusi oobekTa.

[Mponyck ecTeCcTBEHHOro cBeTa BHYTPb aHrapHOM CEKUUN OCYLLIECTB-
naeTcsa Yyepes CBETOBbIE MPOEMbl BUTPAXKHOIO TUMa, ycTpavBaeMble B CTe-
Hax, aHrapHbIX BOpoTax, PPOHTOHaXxX 1 KPOBIie, KOTOPble MOryT UMEeTb pas-
NINYHOE MNaHOBOEe o4vepTaHue. TodeyHble (3eHUTHbIE) CBETONMPOEMbl pas-
MeLLaloT TOMNbKO B OrpaxKaaroLmnX KOHCTPYKLUNAX MOKPLITUS.

B uenom, ceeToBble NpoeMbl yBENMYMBAOT CTOMMOCTb 34aHUs1, OC-
NOXHAIT YOOpPY CHera ¢ NoKpbITUIA, NOBbILLAKT TeNsionoTepu u T.4.

N3 BCex 30aHui U COOPYXXEHNN asponopTa aHrapbl SABASOTCA CaMbl-
MU KPYMHbIMK NOTPedbUTENsaMM Tenna, 3HauymMTenbHas 4acTb KOTOPOro pac-
xoayeTcs Ha obecrneyeHne TemnepaTypHO-BNAaXXHOCTHbLIX YCOBUK Mome-
LLEeHW, NpeAHasHadYeHHbIX HenoCpeaCTBEHHO AN ObCnyXmBaHua uU pe-
MOHTa BO34YLLUHbIX CYJOB.

B coBpeMeHHbIX aHrapax nogaep)xaHue Tpebyemoro TemnepaTyp-
HO-BJT@XXHOCTHOIO peXxuma OCYLLECTBSETCHA C MOMOLLBbIO CUCTEM HaMofb-
HOro OTOMMEeHNs B KOMOMHaLMK C BO3OYLLIHO-TENSIOBLIMM 3aBeCaMn Y aH-
rapHbIX BOPOT.
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5. MNoxapHaa 6e30nacHOCTb, Kak MokasblBaeT ONbIT JKChnyaTauum
aHrapos, obecneuyvBaeTcsa OBYMS NyTAMM.

[MepBbIN U3 HUX pellaeT 3a4aym MOBbILUEHUA CTOMKOCTU HECYLLMX U
orpaxkgaroLmnx KOHCTPYKUUWN COOPYXEHUS K BO3LOEWCTBUMIO OTMHA 3a CcyeT
NPUMEHEHUST HEeCropaeMblX U TPyAHOCropaeMblx MaTepuanos, 06paboTku
KOHCTPYKUMW creumanbHbIMKU cocTaBaMu, MOBbILLAKWMMN UX npeaen or-
HECTOMKOCTU U T.A.

BTopon nyTb npegycmartpusaeT co3aHue TexHonormm n obopyno-
BaHWA ONsa nuksmngaumm noxapa. Npu atom ocoboe BHMMaHWe yaendercs
NMOXXapHOW 3aluuTe CaMoSieToB, KOTOpas OCYLLECTBIISIETCHA C MOMOLLBIO
CTaUMOHapHbIX N NepedBWXKHbIX NeHonodarWwmx YCTaHOBOK aBToMatunye-
CKOro aencteus. lNoxapHble CTBOSbI 3TUX YCTAHOBOK, Kak NpaBuio, UMerT
onopy naceTHOro Tuna un MoryT BbITb CMOHTUPOBAaHbI Ha KOSTOHHAX Kap-
Kaca aHrapa.

HesaBncumo unm B kKoMGMHaumMm ¢ yCcTaHOBKaMK CTBOSIbLHOrO Tuna B
aHrapax NPUMEHSIOT CUCTEMbl BOOHO-MEHHOro MNOXapoTyLUeHWs, nojato-
Lne HacagKku KOTOpbIX pa3MeLLaroT Ha KOHCTPYKUUAX MOKpbITUA. B Heko-
TOPbIX MHOCTPAHHbIX aHrapax As1s NoBbleHUs 3PPEKTUBHOCTM OPOLLEHMS

camoreTa CHU3y OOPCYHKM yCTpamBaloT B KOHCTPYKLMM nona.
3.2.2. O6LEMHO-N/1aHUPOBOYHbIE pPeuwleHuUsl aH2apoes

AHrapHbI KOpNyC COCTOMT M3 ABYX COBEPLUEHHO PasfnyHbIX Mo
00bEMHO-NNAaHMPOBOYHLIM N KOHCTPYKTUBHBLIM NapameTpam 3gaHun. Oa-
HO — COBCTBEHHO aHrap, COCTOALLNA U3 O4HOM K Bonee cekumn, — CRyxnt
Ans npousBoacTBa paboT HenocpeaCcTBEHHO Ha BO3OYLLUHOM CydHe, a
apyroe — npegHasHaveHo And pasMeLLEHUs NPOM3BOACTBEHHLIX, agMu-
HUCTPATUBHBIX, BbITOBLIX 1 BCOMOraTesnbHbIX NoMeleHnn. Ix B3anmHoe
pacnonoxeHne onpeaenset OOy NNaHMPOBOYHYHO CXEMY aHrapHoro
COOpPYXXEHUs1, KoTopasi AoikHa obecneymBaTb HeobxoauMmble YCrOBUS
AN NpoBefeHNst TEXHOOMMYECKOro npolecca obCcny>KMBaHUA U pEMOHTA

CaMOJ1eToB.
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[MponsBoaCcTBEHHO-aAMUHUCTPATUBHOE 3[4aHWe He3aBUCUMO OT ero
pacrnonoXeHNs OTHOCUTENbHO aHrapa MPUHATO HasblBaTb MPUCTPOMKON.
OHa MOXEeT BMOTHYK NPUMbIKATb K aHrapy C O4HOW — Tpex CTOPOH
(puc. 3.2, a—T), pacnonaratbcsa BHYTpK ero (puc. 3.2, 4), BHyTPK U CHapy-
Xn (puc. 3.2, €), nnbo 6bITb OTAESNbHO CTOSILLEN N CBA3AHHOW C HUM CUC-
TEMOW ranepen unn nepexonos (puc. 3.2, x). B 3aBucumocTtn ot pasme-
LLIEHNA NPUCTPONKN Noapas3aeniaoT Ha NIMHENHbIE BHELLIHME OAHOCTOPOH-
Hue (puc. 3.2, a) N OBYXCTOPOHHUE (puc. 3.2, B), NIMHENHbIE BHYTPEHHUE
(pnc. 3.2, p), I'-, M- n T-obpasHble (puc. 3.2, B—e).

AHanuns npmBeaeHHbIX Ha puc. 3.2 BapuaHTOB GIOKMPOBKM MOKa3bl-
BaeT, YTO BCEM MM CBOWCTBEHHbI MONIOXUTESbHbIE N OTpULUaTemnbHble Ka-
yecTtBa. Tak, [M-obpa3Has NpUCTponKa, C OOQHON CTOPOHbLI, MOMHOCTBLIO UC-
KrnovaeT pasBUTUE aHrapHom cekuumn 6e3 KapauHanbHOW ee PEeKOHCTPYK-
uuK, a ¢ gpyrom — obecneumBaeT Haumyullyld TEXHOSIOMMYECKYHD CBS3b
MacTepPCKUX ¢ 0BCnyxMBaemMblM CaMoONeTOM W1 MO3BONSAET NPaKTUYECKN BO
BCEX MOMELLEHUAX NPeayCMOTPETb €CTECTBEHHOE ocBelleHue. T-obpas-
Hasa U NMMHENHAA BHYTPEHHAA NPUCTPOMKK, HAOOOPOT, MOSIHOCTLIO UK Yac-
TUYHO JIMLLEHbl eCTECTBEHHOIO CBETa, HO AOMYCKalT pacluMpeHne aHrap-
HbIX CEKLIA.

OQHMM 13 OOCTOMHCTB HE3aBMCUMOM CXeMbl (puc. 3.2, X) ABNAeTcs
BO3MOXHOCTb YBENnMYeHnss rabaputoB aHrapa B ntobom HanpaeneHuu, a
HeJOCTaTKOM — CIIOXHasi TeXHOMorndeckad CBA3b MeXdy MacTepCKUuMu
NPUCTPOWNKN N BO3AYLUHBbIM CYHOM.

O6waga nnowagb NPUCTPONKK onpeaenseTca CyMMMpoOBaHNEM CO-
OTBETCTBYIOWMX Mowagen npon3BoaCTBEHHbIX, aAMWUHUCTPATUBHbBIX,
CKNagcKnx u npoymx nomeuieHun. pm aTom coctaB M nrowagn 3Tux
NOMELLEHUI 3aBUCAT OT TuMa M Konm4yectBa OBCNyXMBaeMbIX BO34YLU-
HbIX Cy0B, 00 bEMOB U MPOAOIMKUTESNIBHOCTU PEMOHTHLIX paboT. cxoas
n3 Tpebyemon nnowagn, cxembl B6SIOKMPOBKM N YCNOBUK NPUMbIKAHUS
NPUCTPOMKM K aHrapHOWM CeKUMW HasHavalTcs ee rabapuTbl, BKIoYas

OTaAXHOCTb.
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Puc. 3.2. PacrionoxeHue npucmpoek (3awmpuxogaHbi)
OMHOCUMEsIbHO aHaapHbIX CekUuuU:
O0HO- (a), 08yx- (6, 8), mpexcmopoHHee (2), BHympeHHee (0),
KOMBUHUpOBaHHOE (€), 8bIHOCHOE (X);
----- — 80POMHbIU MPOEM;

I — rnepexo0 (2arnepes)

Pasnunune B oyHKUMOHANbHOM Ha3Ha4YeHUM aHrapHOW Cekumu 1 3aa-
HUS1 NMPUCTPOMKN OOYCNoBUNO 3HauMTeNnbHO OonblUve pasMepbl NepBow,
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YyeMm BTOpOW. PaccTtaHOBKa CaMOreToB B CEKUMM NPON3BOLAUTCH B OOMH UK
ABa psga, a caMma cekumsi MOXET ObITb NMMBOo TyNMKOBOro, IO NpOXoaHOro
™mna (puc. 3.3). MNpn aToM AByxpsigHoe pacnonoxeHve BC B TynukoBow
CeKUUN CyLLIeCTBEHHO OCITOXHSAET BBOA-BbIBOJ, CAMOSIETOB 13 BTOPOro psaa.
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Puc. 3.3. Cxembl paccmaHOo8KU caMosiemos 8 aH2apHbIX CEKUUSIX
myrukoeoeo (a, 6) u nPoxo0HoO:20 (8, 2) MUros:
a, 8 — 00HOpsiOHas; 6, 2 — 08yxpsiOHasi; 1 — O0Ko8bIe nrnamagopMbl;
----- — 80POMHbIU MPOEM

BHyTpeHHMe rabapuTbl TYNMKOBOW N NPOXOAHON CXEM aHrapHOW Cek-
LUK NMpu OOHO- U OBYXPSAHOM paccTaHoBkax camoreToB (puc. 3.3) onpe-
AenstTcs:

(3.1)

l=n-b,+(n+1)-B+2-n-a,
b=k-l.+k-B+2-k-a+A,
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rae | v b — nponeT (WunpmnHa No POoHTY BOPOT) U rmybuHa cekummn; n n k —
KONMUYEeCTBO U YNCNO psaoB camoneTos; | n b, — anvHa n pasmax Kpbina
camosnieta (Npu pPasHOTUMHLIX camMmorieTax MPUMHMMAKTCS pasMepbl Hau-
Bonblero); A, B n a — wmprHa npoe3nos 1 pabdoyen 30HbI goKa.

BbicoTa aHrapHoun cekumn (H) 0O HM3a HECYLLMX KOHCTPYKLMIA MOKPbI-
TV cocTaBndaeT

H=h.+h,, (3.2

rae he — BblcoTa camoneTa; hg — cymMmmapHasi BbicoTa TEXHOSTOrM4YeCcKoro 3a-
30pa, NOABECHOro KpaHoBOro 06opyaoBaHMs 1 NOAKPAHOBLIX MyTEN.

a) 1 6)
' : ! T r
N A Y
v '.‘ L
= b ¥
1 ’,u,i,"'v':;:\
o | r—

11

-~
Tem-
h)

Puc. 3.4. [NnaHupoeo4HbIe peweHus1 aH2apos 8 asporiopmax
®paHkpypm-Ha-MatiHe (a) u Xumpoy (6),
aHaapos 8 asporiopmax Jloc-AHOxenec (8) u BaHkysep (2), (pa3mepsi 8 m):
1 — KapmaHbI, 2 — MpPou3800CMEEHHbIE MOMeUWeHUS,
3 — npucmpotika, 4 — KONTOHHbI;
----- — 80POMHbIU MPOEM

N3 dopmyn (3.1), (3.2) BUAOHO, 4YTO pakTopamu, onpeaenstowmnmm
nnowanb U 06bEeM aHrapHOM CEKUMN, SABRSIOTCA:
— rabapuTtbl 1 KONIMYECTBO CaMOJIETOB;
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— LUMPpUHA NPoe3aoB 1 AOKOBbLIX NNaTgopmM;

— reomMeTpu4eckMe napameTpbl NOABECHOrO NOgBLEMHO-TPAHCMNOPT-
HoOro obopyaoBaHus.

Mpwn npoekTMpoBaHWM aHrapoB HeobxoaMMO npegycMaTpuBaTtb Hau-
bonee paunoHarnbHOe UCMonb3oBaHWe NIoLwaan n obecnevmBaTtb Kak MOX-
HO MEeHbLUNA 0BBbEM NomeLLeHMs. DTO MOXET ObITb MOMy4YeHO 3a cYeT npu-
MEHEHUS ONTUMarbHbIX KOMMOHOBOYHbLIX CXEM pPacCTaHOBKU BO3AYLLHbIX
cynoB (puc. 3.4, a, 6), ycTponcTBa crneumarnbHbIX OTCEKOB-KapMaHOB OS5
obcnyXnBaHNSA HOCOBbLIX MUIMTM XBOCTOBbLIX YacTen camoneTos (puc. 3.4, a, B)
N pasMeLLeHNss BPEMEHHbIX NPOU3BOACTBEHHbIX MOMELLIEHNA HA CBOBOAHbIX
nnowagax cekuum (puc. 3.4, ).

a)

A ARV AVAY o,

17

[y
(8]

6)

9.0

27,0

18

34.2 :
78,6 78.0

Puc. 3.5. UameHeHue npogbusisi MoKpbIMusi aH2apoe8 8 asporiopmax (pasmepbl 8 M):
Madpud (a) — npodoribHo2o u KeHHedu (6) — nornepeyHozo;
----- — 80POMHbIU MPOEM

OOHUM 13 BaXKHENLUMX TEXHUYECKMX MokasaTenen o0bemMHOo-nMaHu-
POBOYHOIO peLlleHund, onpenenAarwmmmMm OCHOBHYIO OOJIHO 3aTpaT B obuien
CMeTe pacxodoB Mo aKcrltyatauun coopy>|<eHV||?1, saBNseTcs obbem nome-
LeHnn ang O6CJ'Iy)KMBaHMFI BC, BennunHa KOTOPOIo y COBPEMEHHbIX aHra-
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POB OOCTUraeT COTHM TbICAY Kybunyecknx MeTpoB. Hanpumep, o6bem aHra-
pa B aspornopty BHyKoBO, TOMHee ero cekumm, coctasnset 276 480 M.
OueHka 06 bEMHO-MNAHNPOBOYHbBIX PELUEHUI IKCMyaTUPYEMbIX aHrapHbIX
COOpPYXXEHUI nokasblBaeT, YTo HanbosbLlas akoHomus (0o 25-30%) o6b-
eMa MOXeT BbITb NofyyeHa 3a c4HeT uameHeHust npodmna bonbLlenponeT-
HOro MOKPLITUA B NpogosribHoM (puc. 3.5, a) unm nonepedHom (puc. 3.5, 0)

HanpaBneHnsaX.
3.2.3. bonbwenponemHbie NOKpbIMUSI aH2apoe

Mcnonb3oBaHue Onsi aHrapoB 60sbLUENPONnEeTHbIX NOKPbITUA NPOAVK-
TOBaHO HEOOXOAMMOCTbIO MOMyvYeHUs1 CBOBGOOHOrO OT BHYTPEHHMX OMOp
NOMELLEHNS AN pa3MeLLEeHNsT BO3AYLHbIX Cy40B. OTU MOKPLITUS COCTOAT
N3 PasfnYHbIX KOHCTPYKLUMIA, KOTOpPbIE B 3aBMCMMOCTU OT Has3HayYeHUs Bbl-
NOMHSAT HecyLme unu orpaxgatowme yHkuun, nnbo To u gpyroe ogHo-
BPEMEHHO.

Ocob6eHHOCTSAIMY aHrapHbIX MNOKPLITUIA ABNAOTCA:

— Hanuuune 6onbLIenponeTHbIX HECYLLIMX KOHCTPYKLMM,

— CXema OonMpaHus 3aBUCUT OT PacroSIOXKEHUS N KONMYeCcTBa aHrap-
HbIX BOPOT;

— BOCMPUHUMAIOT AMHAMUYECKMe BO3AEWNCTBUS OT MOABECHbLIX Kpa-
HOB (M ApYrnx YCTPOMCTB) Ansa ob6CnyXmBaHusa BO34YLUHbIX CYA0B U Mexa-
HU3MOB ANd NepeaBMKeHNA aHrapHbIX BOPOT;

— NPV OTKPbITbIX aHrapHbIX BOPOTax MoABeprarTCa 3HAaYUTENBHOMY
BETPOBOMY AABIIEHUIO UM OTCOCY U3HYTPU NOMELLEHUS.

A3 onbiTa 0Te4eCTBEHHOrO U 3apybexXHOro aHrapoCTPOEHUS U3BECT-
HO, YTO ANs NOKPbITUA UCMOSb30BaNMCh pasfindHble BUObI CTanbHbIX, Xe-
ne300eTOHHbIX, AepPEBAHHBIX N CTaneantoMUHNEBBLIX KOHCTPYKLUMIA. MHorve
N3 HUX BbIMOSTHEHbI C NpeaBapUTerbHbIM Hanps>KeHneM, KOTopoe Mo3BO-
NSET NOBbICUTb XXECTKOCTb U CHU3UTb UX MaTepuanoemMKoCTb, a B Xeneso-
BETOHHbBIX KOHCTPYKLUMAX K TOMY Xe MOMHOCTLIO (M1 YaCTUYHO) UCKITHOUNTD
npoLecc TpeLmHoobpa3oBaHus.
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Bce peanusoBaHHble KOHCTPYKTMBHbIE PELLEHUS MOKPbITUMA aHrapoB
MOXHO pasfenuTb Ha Tpu rpynnbl: nepBasi 06beanHAET nnockue unn ba-
NOYHbIE CUCTEMBI, BTOpasa — MPOCTPAHCTBEHHbIE, @ TPETbA — KOMOUHNPO-
BaHHble. [pnHATOE OeneHne BeCcbMa YCNOBHO, XOTH MO OTAENbHbLIM Npu-
3HakaM OHO COOTBETCTBYET TOW U MHOW CYLLIECTBYHOLLEN KraccudmKalmm
aHarnorMyHbIX NOKPbITUN.

lnockue cucmembl. OCHOBHBIMN HECYLLIMMUN KOHCTPYKLUMSIMWU MOKPbI-
TUW B BUAE MSOCKMX CUCTEM ABNAOTCA Oanku, pepmbl, pambl 1 apkn. Ux
AOCTOMHCTBOM 4BMSAETCA MPOCTOTa pacyeTHOW CXeMbl, OTCYTCTBME pac-
MOPHbIX YCUINNIN OT BEPTUKASIbHbIX Harpy3okK, HeYyBCTBUTENBHOCTb K Ocak-
Kam orop B paspe3HbiX cuctemMax. [fiaBHbIN X He4OCTaTOK — CPaBHUTESb-
HO BonbLUOM pacxon MaTepuanoB U 3HaYUTENbHas CTPOUTENbHAs BbiCOTa
(h). OTHoweHune hy k nponeTy (l) coctaBnseT 1/7-1/12. banku ncnonb3yroT
Ansi nepekpbITna nposietoB Ao 40 m, a pepmbl — 4o 90 M.

Pambl no cpaBHeHMO ¢ Bankamu n pepmamm UMeT BOoMbLUYHO XKe-
CTKOCTb, MEHbLUYIO MaTeEPMarioeMKOCTb N BbICOTY pUrenen, Kotopasi Haxo-
antca B npegenax 1/12-1/20 nponeta. Purenu BbINONHAT fiMbo cnsow-
HOCTEHYaTbIMK, NMMOO CKBO3HLIMU (peLleTyaTbIMK).

PaMHble KOHCTPYKUMW NpefHasHavaloTcs ANA NOKPbITUMA MPOfeToM
no 120 m. K yncny mx HegocTtaTKOB OTHOCUTCS Bornblias 4yBCTBUTESb-
HOCTb K OcaKam Orop U U3SMEHEHNAM TemMrnepaTypbl.

ApKkn ncnonb3yoT ansa nokpbituin nponetom o 150 m. Mo cpaBHe-
HUIO C paHee pPacCCMOTPEHHbIMU KOHCTPYKUUAMU OHW MMEKT MEHbLLYIO
Maccy, HoO Bonee CroXHbl B U3roTOBMEHMM U MOHTaxe. Mo cTaTudeckom
cxeme apku ObiBatoT BecllapHUpHbIe, ABYX- U TpexwapHUpHble. [Mpu aTom
C TOYKM 3peHus pacxopja martepuana becllapHupHble apku NpeanoyTu-
TenbHee, N0 CPpaBHEHUIO C APYrMMK TUnamu. B TpexwapHUpHbIX apkax B
OTNnYMe OT ABYXLAPHUPHBLIX N BeCLIapHUPHBIX HE BO3HWKAET OOMNOSTHU-
TeNbHbIX YCUIUA OT TEMMNEpPATYPHbIX BO3LENCTBUI U OCaaKM OMNop.

MaTepnanoeMKoCTb apoK 3aBUCUT B OCHOBHOM OT MX OYEpPTaHUS U
ctpenbl noabema (hy). MNMpu oTHoweHun hydl = 1/4-1/6 n oyepTaHmum Brmnskom
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K KpMBOW OaBrieHUs1 OT Harpy3ku ee 3HadyeHue byaetr MuHMMmarnbHbiM. B
NpaKTUKe UCMNOSb3yeTCHa KpyroBoe, napabonuyeckoe, annmntuyieckoe mnm
nomMaHoe o4vepTaHne apok. OTHOCUTENbHAas BbICOTa MX CHSOLWLHbLIX ceyve-
HU HaxoguTcs B npegenax 1/50-1/80 nponeta, a pewetyatbix — 1/30—
1/60. Npn aTom, ecnun oHa N3MeHsIeTcs Mo NPoneTy, TO apka UMEeET cepno-
BMOHbIA BUA,

Hanunune pacnopa siBnsieTcsl CyLweCTBEHHbIM HELOCTAaTKOM apOYHbIX
CUCTEM, TaK Kak ansd ero BOCrnpuaTna TpebyeTcs ycTponcTBo nnbo cneum-
anbHbIX ONop, MO0 3aTsKEK.

[ns nnockMx CUCTEM OCHOBHbIM MaTtepuariom SBnsieTca MeTann
(cTanb 1 antoMUHUEBBIE CrSiaBbl), Tak Kak OH NO3BOMSKOT MOSIHOCTLIO pearnu-
30BaTb €ro rfaBHOE CBONCTBO — BbICOKYIO MPOYHOCTb HAa CXKaTue U pacTshke-
Hne. Kpome TOro, MeTanmoKOHCTPYKUMM obnagatoT AOCTaTOYHO MpPOCTON
TEXHOSIOrMen M3roToBSIEHUS U MOHTaxa. Bmecte ¢ TeM, NoaBepXeHHOCTb
CTanbHbIX KOHCTPYKLUMA KOPPO3un TpebyeT npoBeaeHns MeEpPONPUSATUN Mo NX
3almTe Kak npu M3roToBreHUK, Tak 1 Npu akcnnyatauun. Mo OTHOLLEHWIO K
cTanu xene3obeToH bosiee OONroBeYeH, OrHECTOEK, UMEET HU3KME IKCya-
TauMoHHbIe pacxodbl N npoyee. OgHaAKO HECMOTPS Ha ATU NMPenMyLLEeCTBa,
OonbLUON COBCTBEHHLIN BEC XKerne3obeToHa SABNAETCHA cepbe3HbIM NPEnsTCT-
BMEM NS ero NpUMeHeHns1 B 60mnbLUENPOETHbIX KOHCTPYKLMNAX.

AHrapHble MOKPbLITUA W3 KOHCTPYKUM 6GanoyHOro Tuna NPUHATO
KnaccudmumpoBaTb MO X KOMMOHOBOYHOM cxeme. [pn aToM B 3aBUCUMO-
CTW OT pPacnosioXXEeHUs1 rNaBHOM HeCyWen KOHCTPYKUMM OTHOCUTESNBHO
MSIOCKOCTM aHrapHbiX BOPOT MNPUMEHAIOTCA MnonepeyHasi, nonepeyHo-
npoaonbHasa 1 NPoaosibHas KOMMOHOBOYHbLIE CXEMBbI.

[MonepeyHass cxema KOMMOHOBKM MpeaycMaTpuBaeT pPacrosioXeHune
HECYLLMX KOHCTPYKUMK napannenbHo nrockoctu BopoT (puc. 3.6, a). Co-
rMacHoO NonepevHo-NPOAOSIbHOM CXEME [MaBHasi Hecywas KOHCTPYKLUUS
pa3smeLllaeTca nMbo B NMOCKOCTU BOPOT, NGO ¢ HEGONbLLUMM CMELLEHNEM
BHYTPb aHrapa (puc. 3.6, 6, B) 1 OHa e CIny>XUT onopon Ana CTPONUIIbHbIX
depm nnm 6anok. PacnonoxxeHne KOHCTPYKUMIA NeprneHaMKynsipHO BOpoTam
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OTBEeYaeT NpoaosSibHOM KOMMOHOBKE (puc. 3.6, 1, A). 3akpensieHne KOHCOb-
HbIX WU KOHCOSNbHO-NOABECHbBIX KOHCTPYKLUMIA OCYLLECTBNAETCA K Kapkacy
NPUCTPONKM NIMOO C OAHOW, NTIMOO C 06enX NPOTUBOMONOXKHbLIX €€ CTOPOH.
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Puc. 3.6. CxeMbl KOMIOHOB0K KOHCMPYKUUU MOKPLIMUS:
a — nonepeyHas, 6, 8 — rioriepeyHo-npPooosibHas, 2, 0 — NPodosIbHas;
1, 2 — coomeemcmeeHHO ariagHble U 8MopocmereHHble Hecyuue KOHCMpYyKuuU,
3 — npucmpotika, 4 — 0pOMHbIU NMPoem
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OnpegeneHHble OOCTOMHCTBA 6anouYHbIX KOHCTPYKUMn obecnevvnmu
UM Haubonbluee BHeOpeHME B MPaKTUKY aHrapoCTpoeHusa kak B Poccun,
Tak 1 3a pybexxom. MNpumepbl HEKOTOPbIX U3 HUX NPUBELEHbI HUXE.

AHzap e asponopmy [Aroccenbdopgh (FepmaHusi). [NaBHLIMU He-
CYLLMMM KOHCTPYKUMSAMU SABNAIOTCS XKene3obeToHHble npeaBapuTenbHO-
HanpsPKeHHble Garnku, KOMMNOHOBKA KOTOPbLIX BbIMOSIHEHA MO MOMNEpPeYHomn
cxeme. bankn nepekpbiBatoT NponeT, paBHbii 90 M, yCTAaHOBMNEHbBI C LLArom
9,5 M 1 MMeIOT B NonepeyHnKe TaBpoBoe ceYveHue (puc. 3.7).

:
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Puc. 3.7. >XKenezobemoHHas barika rnoKpbimusi aHaapa
8 asporiopmy [roccernb0opg (pasmepsbi 8 M): 1 — pebpo xecmkocmu
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Puc. 3.8. CmaribHbie chepMbl (a — pasmepbi 8 M) NMOKpbIMUST aHa2apa
8 asporiopmy Anma-Ama u cedeHue HUXHez20 rosica (6 — pa3amepbl 8 MM):
1 — Hanpsicaemasi apmamypa, 2 — Ouaghpazma xxecmkocmu
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AHzap 8 Anma-Ame (KaszaxcmaH) OBYXNpONneTHbIW, NepeKpbIT Mo
nonepeyvyHon cxeme NoIMroHasnibHbIMKU MeTannMyeckummn depmamm annMHon
no 85 m u Bbicoton 10 M, war pepm 12 m (puc. 3.8).

HwXHUI nosic paaoBbIX oepM, CKOMNOHOBAHHbLIN U3 ABYX LLBENNEPOB
Ne22, npensapuTenbHO Hanpsaranca 3aTsbKkon U3 veTbipex (NaTtM — HagBo-
poTHasi doepma) My4YKoB BbICOKOMPOYHOM NPOBOSIOKM AMAaMETPOM 5 MM.

AHeap e aspornnopmy Tokuo (SInoHust). OgHonNposieTHoe NOKPbITUE
nepemMeHHOn BbICOTbI (puc. 3.9) umeeT cambin 60MbLLON NporneT B Mupe —
190 M. OCHOBHOWM HecyLlen KOHCTPYKUMEN SBASIETCA NPOCTPaHCTBEHHAas
pama BbicoTon 44,19 M, yCcTaHOBMNEHHasa B Nnockoctn BopoT. CeveHne pu-
rens pambl NPSAMOYrosibHoe BbicOTOM 17 M. CTponurbHble cTarnbHble doep-
Mbl, UMeloLME CTyneH4aTbl BU, OOHUM KOHLIOM OMuparoTCa Ha pamy, a
APYrMMm 3akpenneHsbl K Kapkacy 30aHuA-npucTponkn. KoOMnoHoBKa HeCyLLMX
KOHCTPYKLUWW OTBEYaeT nonepeyvyHo-npoaosibHOM CXeme.

1y 1

17,0

o5
44,19

190,0

44,19

| TN

38,4 90,0

18,0

Puc. 3.9. lNokpbimue aHaapa 6 asporiopmy TOKUO (pa3mepbl 8 M):
1 — HaGsopomHasi cmaribHasi pama, 2 — cmporusibHas chepma

AHeap e asaponiopmy Yukazo (CLUA) nveeT NoKpbITUE U3 KOHCOSb-
HbIX NpeaBapuUTeSibHO-HaMPSPKEHHbIX MeTannmMyecknx gepm, CKOMMOHO-
BaHHbIX MO NpoAosibHon cxeme (puc. 3.10).
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14,6

56 40,40
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18,3 41,8

Puc. 3.10. KoHcoribHble ghepMbi MOKpbIMuUs aHeapa
8 asporiopmy Hukazo (pa3mepbl 8 M): 1 — KOHCOJIbHbIE (hepMbl, 2 — 1710CKOCMb 80pOM

lpocmpaHcmeeHHble cucmembl. B OoTnvdmne OT NOCKUX MpoCcTpaH-
CTBEHHblE CUCTEMbI MO3BOSIAIT 3HAYUTESbHO YBENUYUTL OManasoH Mpo-
NeToB MNOKPLITUW 34aHUN U COOPYXXEHUM PasfIUYHOrNO Has3Ha4YeHWs, B TOM
4yuncrie N aHrapos.

[10 KOHCTPYKTUBHOMY peLleHUto 3T CUCTEMbI NoapasaensoT Ha ABe
OCHOBHble rpynnbl. K nepBon OTHOCAT NepeKkpeCTHO-CTEPXKHEBbIE KOHCT-
pyKUMK, a BTopast 00beguHAET NPOCTPAHCTBEHHbIE OBOTOYKN.

OOWwun HepocTaTtok CUCTEM COCTOUT B TOM, YTO OHWU MCKNHOYaoT
pas3BUTNE aHrapHbIX CEKLUN.

lNepekpecmHo-cmep)xHeeble cucmeMbl NpPeacTaBnsalT cobou
pelleTyaTble NPOCTPAHCTBEHHbIE NIUTLI (CTPYKTYPbI), KOTOpble 06pasyoT-
CS B pesynbTaTte rnepeceyeHust Niockux epm ¢ napansernbHbIMU nosica-
MU. [pn 3TOM BEPXHME U HWXKHME MOosica NIIUT pasfensoTcs Ha SYENKW.
Pa3amepbl 1 KOHUrypaums s4eek, a Takke pacnosioXXeHne BEPXHUX OTHO-
CUTENbHO HWXHUX 3aBUCAT OT wWara epm, yrna nepeceyeHna mexay Hu-
MU W yrra HaknoHa pepmM K ropusoHTanbHOW nnockoctn. Hanpumep, ecnm
drepMbl pacnosioXXeHbl BEPTUKaNbHO C O4MHAKOBbLIM LLAroM 1 nepecekaroT-
ca nog yrnom 90°, TO AYENKN BEPXHUX U HWDKHUX MOSICOB MAUTbl OyayT
UMeTb BUA KBagpaToOB OAMHAKOBOIO pasmepa, PacrnosioXeHHbIX Apyr Haj
apyrom. MismeHeHune, JonyCcTuM, yrina HakrnoHa dpepm npueeneT K cMmelle-
HUIO BEPXHUX SSHEEK OTHOCUTENBHO HUXKHUX.
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OnupaHune nAMT MOXET OCYLLEeCTBASATLCA MO ABYM M Oonee cTopo-
HaM NN B OTAEMbHbLIX TOYKaX KOHTypa. [ns aHrapoB gaHHOE CBOWCTBO
0COBEHHO BaXXHO, TaK Kak OHO He OrpaHMyYnMBaeT BO3MOXHOCTb YCTPONCTBA
aHrapHbIX BOPOT MO Nt0OOM U3 CTOPOH aHrapHOM CEKLNN.

Mo cpaBHeHUO ¢ doepmamMu CTPYKTYpHble NNuTbl obnagatoT 60sib-
LLIEN XKECTKOCTbIO, N NMOJTOMY UX CTPOUTENbHAsl BbiCOTa MPUHUMAETCHA B
npeaenax 1/15-1/25 ot nponeTta, 4To BEAET K CHMKEHNIO 0ObeMa NOKPbI-
VS, a crnegoBaTtenbHO, M 3aTpaT Ha ero otonsieHne. Kpome Toro, bnaro-
Aaps NPOCTPaHCTBEHHOMY XapakTepy paboTbl CTPYKTYPbI, B Clly4ae oTkasa
Kakoro-nmbo n3 ee arnemMeHTOB MPoMCXoauT nepepacnpeneneHne ycunum
MeXay OcCTanbHbIMW CTEPXKHSIMW, YTO CYLLECTBEHHO MOBbLILLAET CTEMNeHb
HaOEXXHOCTWN 3TUX KOHCTPYKLUMUIM Npu 3KCnyaTauun.

B kauectBe matepuana ong CTPYKTyp WUCMOMb3YT TOMbKO CTasb,
4TO OBYCNOBMIEHO CMOXHOCTBIO U3rOTOBMEHUSA Y3MOBbIX COEANHEHUN UX
9N1EMEHTOB.

[(MaBHbIMW HegocTaTkaMyn CTPYKTYPHbIX MAUT SBASKOTCA CIOXHOCTb
Y3MNOBbIX COMPSXKEHUN INIEMEHTOB, a TakKe TPYAOEMKOCTb UX MU3roToBIe-
HUSA N MOHTaXxa.

O6os104ku GbIBAOT B BUOE BUCAYMX CUCTEM M TOHKOCTEHHbLIX MPO-
CTPaAHCTBEHHbIX KOHCTPYKUMA. VX 0BLLMM OOCTOMHCTBOM SABASIETCS TO, UTO
OHM COBMELLAIOT Hecylue n orpaxgarowme doyHkumn. Bmecte ¢ tem, un3s
BCEro MHOroobpasmsi M3BEeCTHbIX KOHCTPYKLMM 0DOMNOYeK B aHrapocTpoe-
HUW NCMONb30BaNMUCh NNLLIb HEKOTOPBIE U3 HUX.

Bucsiyue (eaHmoeble) cucmembi cnoCcobHbI NepekpbiBaTh ntobble
nponeTbl U co3fgaBaTtb 6oMbLLIOE MHOroobpasne KOHCTPYKTUBHBLIX (OOPM.

OnbIT MMPOBOrO aHrapoOCTPOEHMS MOKa3bIBAET, YTO MPAKTUYECKMN BCE
CYLLIECTBYIOLUME CEKLMM aHrapHbIX KOPMyCOB MMEIT B MNSiaHe MNpsIMOYrosib-
Hyto ¢popmy. [MoaToMy ANA MOKPLITUA 3TUX CEKUMN Hambornee npuemnembl
OLHOMOSICHbIE BUCAYME CUCTEMbI, IMAaBHBIMW HECYLLMMMK 3rieMeHTaMn KOTO-
PbIX ABMSKTCA BaHTbl B BUAE MMOKNX UM OTHOCUTENBbHO KXECTKUX HUTEN, Bbl-
MOSTHEHHBIX, KaK NPaBuIio, 13 ctanu (KaHaTbl, TPOCbI, NPOKaTHbIE NPOdUN).
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Bnarogapsi MakcumManbHOMY MCMONb30BaHMID MEXaHUYECKUX CBOUCTB
MaTepuanoB BUCSYME KOHCTPYKLMM MO CPaBHEHWIO C TPAANULMOHHLIMU UMe-
0T HEe3HaYUTENbHbIN pacxog ctanu — 10—15 kr/m”. Kpome Toro, npu MoHTa-
Xe BaHT NoYTn He TpebyeTca YCTPONCTBO f1eCOB M BCrIOMOraTesibHbIX Noa-
MOCTEN, YTO MPUBOAUT K CHWKEHMIO COOTBETCTBYIOLLMX Tpydos3aTpaT no
BO3BEEHWNIO MOKPLITUIA.

B pacyeTHOM OTHOLLEHUN NPAMOYrofbHblE OAHOMOSACHbIE BAHTOBbIE
MOKPbITUSI OTHOCATCS K pacrnopHbIM cUcTeMaMm, ASI KOTOpbIX TpebyeTtcsa
YCTPONCTBO crneumanbHbIX ONOPHbIX KOHCTPYKLUMK, CNOCOBHbBIX BOCAPUHATL
ycunue pacropa. 9TO CYLLECTBEHHO YCMOXHSAET KOHCTPYKUMIO ornop, Tpe-
OyeT yBenu4eHna nnowiagn 3acTporku u T.4.

[MoBbIlWeHHaa OedopMaTMBHOCTL SABMAETCH cneumgu4eckon oco-
OEHHOCTBbIO BAHTOBbLIX CUCTEM, KOTOpad MOXET MPUBECTU K HapPYLUEHUIO
repMEeTUYHOCTM KPOBISIU, OCINOXHUTL YCTPONUCTBO NOLBECHOrO TpaHCMNopTa,
a B HEKOTOPbIX Cry4asx HeraTMBHO MOBSIMATbL HA a’dpPOAMHAMUYECKYHO YC-
TOMYNBOCTb MOKPLITUS.

ToHKOCMEeHHbIe npPocmpaHCMeEeHHbIe MOKPbIMUST COCTOAT U3
COEAMHEHHbIX MexXay cobOon TOHKMX OBONOYEK M KOHTYPHbLIX 3NIEMEHTOB.
OHn nogpasgensarTcsa Ha ckrnagkv, boyapHble CBOAbl, KOPOTKME U OSNUH-
Hble UMnNMHapuyeckne ob60NoYKM U MOryT ObiTb KaKk MOHOMUTHbIE, Tak W
cbopHble. OCHOBHbIM MaTepuariom AnA Hecywen KOHCTPYKUUKU MOKPbITUSA
CNYXMWT Xene3obeToH, KOTOPbIM B CPaBHEHUN CO CTarnblo obnagaeT noBbl-
LLIEHHON OrHEeCTOMKOCTbIO, 6onbLUen OOMrOBEYHOCTLIO M HU3KMMKU pacxo-
AamMu Mo coaepXKaHuto, HO NPUBOAMUT K YTSPKENEHMIO MOKPbLITUS.

TexHMKO-3KOHOMMYECKas1 LenecoobpasHOCTb MPUMEHEHUSI TOHKO-
CTEHHbIX MPOCTPAHCTBEHHbIX KOHCTPYKLUMI B KadecTBe 6OMbLIENPONETHbIX
NOKPbITUIN COMpPSXKEHA C peLleHneM crneayoLmx OCHOBHbIX 3aay:

— YMEHbLUEHME TPYOAOEMKOCTU BO3BEAEHUS, KoTopasd obycrosneHa
HEeOBXOANMOCTbIO MUCMOMb30BaHUS CneunarnbHbIX MOHTaXHbIX NPUCNOCo6-
NEeHNN (KOHOYKTOPbI, NOAMOCTU, feca);

— pa3paboTka bonee aPPEKTUBHBLIX KOHCTPYKTUBHbLIX peLleHnin noa-
BECKMN KpaHOBOro obopyaoBaHNsA 1 BOAOyAaneHns ¢ KpoBnu;
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— CHWXEHME CTpOoUTENbHOWM BbICOTLI 060SI04eK (CTpena ux nogbema
1/4-1/7 oT nporneta), KoTopad HenocpeacTBEHHO BNUSET Ha BENUYUHY
oTannmBaemMoro oobema 3aaHus.

B 6onblenponeTHbIX aHrapax Poccnm TOHKOCTEHHbIE 0D0M0YKM, Kak,
BMPOYEM, U CTPYKTYPHbIE MIUTbI, HE MPUMEHANUCL. 3a pybexom Takue
peLleHnst U3BEeCTHbI. HekoTopble U3 HUX NpUBELEHbI HUXE.

AHeap e aaporiopmy Xumpoy (AHanusi). [NokpbITne npeacrasnsaeT
cobon ycedeHHylo nnpamuay BbicoTon 11,4 M, MMeKLWy B OCHOBaHWUK
KkBagpat co ctopoHon 104 m (puc. 3.11).

104,0

4
1=1
2 T TS =
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9 -
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104,0 M

Puc. 3.11. lNokpbimue aH2apa 8 asporiopmy Xumpoy (pasmepbi 8 M).
1 — nepekpecmHeble, 2 — bopmosble hepmbi, 3 — MII0CKOCMb 80POM
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OCHOBHbBIMW HECYLLUMMU KOHCTPYKUUAMU SABASIOTCA NPOCTPaHCTBEH-
Hble CTalnbHble (hepMbl, OPUEHTUPOBAHHbLIE MO AMaroHann N nepecekato-
wnecs B ueHTpe. OHM onuparoTcAa Ha YrroBble CBapHbIE KOMOHHbI, MMEto-
e BOCbMUYrofibHOe cedeHne. TpeTbd NPOoCTpaHCTBEHHas dpepma npo-
XOOUT TaKkKe Yepes LEeHTP MOKPbITUA nepneHanKynsapHO niIOCKOCTU BOPOT
N COEONHAETCS C NPOCTPaHCTBEHHbIMU bepmMamMmn, KOTopble 06pasyroT KOH-
Typ MOKpbITUA. Bce dpepmbl MMEKT NpPAMOYroribHOe cevyeHune, U3MEHSIHo-
LLieecs No BbICOTE B MporieTe.

AHeap e asporniopmy ®PpaHkgpypm-Ha-MauHe (FepmaHus). Noa-
BECHasi KOHCTPYKUMS MOKPbITUS KaXXOoW CeKkumm npeacrasnsaet cobon cuc-
TEMY U3 BUCSYUX KeNe300eTOHHbIX 060104eK WMPUHON 7,5 M, TOSLLUHOWN
8,6 cm (puc. 3.12). Kaxxgas nonoca-obonoyka onnpaeTcsl No KOHUam Ha
CBOIO Napy *enes3obeTOHHbIX pelleTyaTbiX Onop, a No ocu Mexay OBYMS
CEKUMAMM Ha MPOMEXYTOYHYIO OMOPHYH0 pamy. Purenb xenesobeToHHOM
pamMbl UMeeT kopob4yaToe ceveHune BbicoTon 11 M 1 wupuHon 7,5 m n onu-

paeTcs Ha ABe CTOMKU, UMeKLLInE cedeHne 5x2,5 M kaxaas.

10,0

[#Y]
34,0
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Puc. 3.12. AHeap 8 asporiopmy ®paHKgypm-Ha-MaliHe (pa3mepbi 8 M):
a — obwud sud, 6 — cevyeHue 800sb rposiema;
1 — 3amsixka, 2 — 060s104Ka,
3 — ornopsbl, 4 — puzerb pambl
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OCHOBHbIMWN HECYLLMMW 3fIEMEHTaMM MONockl ABNATCA 28 BaHT U3
CTaNnbHbIX CTEPXHEeW nepuoandeckoro npodunsa guameTpom 26,5 MM.
CTepKHM 3aKntoYeHbl B CTarnbHble TPYOKM U OCHALLEHbI MO KOHLAM aHKep-
HbIMW yCTpoUCcTBaMKU. [NA KOHCTPYKUMM 0BONOYEK UCMONb30OBaH ferkum
6etoH mapku 300. MNpegsaputenbHoe HanpsbkeHne 060STI0YKM OCyLLEeCTB-
NEHO NyTEM HaTSXKEeHUS1 HECYLLMX BaHT Ha 3aTBepAeBLUMi OeTOoH ¢ nocne-
AYOLLMM UHBEUMPOBaHNEM pacTBOpa BHYTPb TPYOKW.

AHeap e asporiopmy ®bromu4yuHo (Mmanusi). KOHCTpyKUMSA MO-
KPbITUS BbINOSIHEHA B BUAE BUCAYEN OBOSOYKM, 3aKpENneHHOM K Xerneso-
BGETOHHBIM NUITOHaM, B KOTOPbIX 3aaHKePEHbI PacxoasLLmMecss BEEPOM KOH-
ubl BaHT (puc. 3.13).

1
6)
50,2 55,7 11,0 /

Puc. 3.13. AHeap 8 asporiopmy ObrOMUHUHO (pasmepbl 8 M):
a — obwuu sud, 6 — npodoribHoe ceveHue;
1 — nunoH, 2 — sucsiyee rokpbimue, 3 — eopoma

BaHTbl 060M04YKkM pacnonaraloTcs B HanpasfieHUN rnyOuHbl aHrapa u
UMEIT MeXay pacnpegenutenbHbiMy Bankamu nposneT v war 55,7 n 4,5 m
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coOoTBETCTBEHHO. OHM COCTOAT U3 TPEX KaHATOB, KOTOPbLIE MOCIIE€ OMOHOSU-
YnMBaHUS NPUHUMaOT dopMy NpPsSIMOYrofibHoro Bpyca cedeHnem 40x15 cm.
Toukn 3akpenneHust Bucavern oboMnoYKM K MUNOHAM HaXOOSTCS B pPasHbIX
YPOBHSIX, YTO obecrneyvmBaeT 0TBOA BOAbl C MOBEPXHOCTU MOKPbLITUSI.

KombuHupogaHHbIe cucmeMbl — 3TO Takme CUCTEMbI (MOKPbITUS), KO-
TOpble CKOMMOHOBaHbI M3 BGanoYyHbIX N NPOCTPAHCTBEHHbLIX KOHCTPYKLMMN,
N3roTOBEHHbIX U3 pasfnNYHbIX MaTepuarnos.

B aHrapocTpoeHun 6osbLlenponeTHble NOKPbITUA KOMOBUHUPOBAHHO-
ro TMna fMPUMEHANUCb TOMbKO 3a pybexoM. NMpnmepbl HEKOTOPLIX N3 HUX

npmnBegeHbl HNXeE.
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Puc. 3.14. AHeap 6 asporiopmy Jloc-AHOxernec (pa3mepbl 8 M):
1 — cmanbHoU nucm, 2 — eHO08bIl U 3 — KOHbKOBbIU MPO20HbI, 4 — mpochl,
5 — pebpa aunapa, 6 — nNunoHkl, 7 — MNI0CKOCMb 80POM

AHzap e asponopmy Jloc-AHOxeneca (CLUA). MNokpbiTre 6GOKOBbIX
YacTen aHrapa pelleHo B B1UAe BOCbMUBOSTHOBOW KOHCOSbHON 0B0MN0YKN C
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BblrieTOM KoHconn 70 M, U3rOoTOBMNEHHOM U3 CTarbHbIX MagkMx U npogu-
NMPOBAHHbIX NINCTOB TOMLWMHON 2,3 1 1,2 MM COOTBETCTBEHHO (puc. 3.14).
BonHam-cekumsm npugaHo nonepeyHoe ceveHne MOCTOSAHHOM LUMPUHbI —
17 M 1 nepemMeHHON BbICOTbI, KOTOpasa yMeHbLUAeTcs oT 12,2 M y onopbl 4o
1,2 M Ha KOHCONMW.
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Puc. 3.15. AHeap 8 asporiopmy ®paHKgypm-Ha-MaliHe (pa3mepbi 8 M):
a — obwuu sud, 6 — rorepeyHoe ceyveHue, 8 — hpacMeHm ce4YeHUs MOKPbIMUS;
1 — KOHCOrIBbHOE MoKpPbIMue, 2 — MpPOoChkI-NodB8eCcKU, 3 — 060/104Ka,
4 — 3eHUMHbIU ¢bOHapb, 5 — rOCcKocmMb 8opom
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KoHconbHasi obonoyvka onupaeTcs Ha CPedHIol YacTb 30aHUA U
yOepXXMBaeTcs B MPOEKTHOM MOSIOKEHUM MPU NMOMOLLM PaCXOAALLNXCH MyY-
KOB HarnpsraemMbIx KaHaToB guameTpom oT 13 oo 25 MM, NpuKpenneHHbIX
OAHVM KOHLIOM K KOHCTPYKUWUW 34aHuA, a APYrMM — K OTAENbHbIM TOYKaM
eHOoBbIx pebep Kapkaca 000MnouKw.

AHeap e aaporniopmy ®paHkgpypm-Ha-MauHe (FepmaHusi) nmeet
CUMMETPUYHOE (OTHOCUTENBbHO LEHTpasribHO PacrofioXEHHOro 34aHus)
KOHCOJTbHO-MOABECHOE MOKPbLITUE, BLIMNOMIHEHHOE M3 MOHOMUTHBIX Xere3o-
BeToHHbIX 060noYeK 4BOAKON KPUBM3HbI (MO 16 LUTYK C KaXK4OW CTOPOHbI) —
puc. 3.15. lunpunHa obonoykn — 10,68 m, BbicoTa BOSHbI — 2,23 M, TOMLMHA
cKkopnyrbl — 8 cm.

OagHMM KOHUOM 000riovka onvpaeTcsl LWapHUPHO Ha Kapkac LeH-
TpanbHOro 3aHnsA, a ee KOHCOSbHas YacTb NogAepXuBaeTCcs B nponeTe
LLIECTbI KaHaTaMu, Kaxabln U3 KOTopbIx cocTouT 13 40 NpoBOMNOK OBarbHO-
ro ceyeHusi. [NpoOBONOKM pacnonoXeHbl B CTarbHOW TpybKe ¢ roppmupoBaH-
HbIMW CTeHKamu TonwmHon 0,35 mm. [1ns 3awmTbl OT KOppo3uun Tpybka 3a-

NosIHEHA LEMEHTHBLIM PAaCTBOPOM.
3.2.4. Bopoma aH2apoe

AHrapHble BOpOTa npeaHasHa4valTcs Afs 3anofiHEHMST MPOEMOB,
Yyepes KOTopble B MOMELLEHNE aHrapa OCyLLeCTBSeTCA BBO (BbIBO) BO3-
AywHbix cyaoB. OHM obecneumBaloT 3awmTy camorneToB 1 paboTatowero
nepcoHana oT BNUSIHUA BHELLUHEN cpedbl 1 cnocobCTBYOT NogaepXaHuto B
aHrape HopMarsbHbIX TeMnepaTypHbIX YCNOBWIA B XOnoAdHbli nepuog. OHu
AOSDKHbI OTBEYaTb CreaylolWmMM KOHCTPYKTUBHBIM M 3KChnyaTauMOHHbIM
TpeboBaHUAM.

KOHCTpYKTMBHbIE TPEOOBAHWS:

— JOMXKHbl obriagate HeO6X0AMMOWN NPOYHOCTLIO, XXECTKOCTBIO U YC-
TOMYNBOCTBIO OS151 BOCMPUATUSA CTAaTUYECKUX U ANHAMUYECKUX HAarpy3oK;

— OOIMKHbI UMETb HaUMEHBLLNWN BEC;



48

— ucCnonb3yemble Martepuanbl AOMKHbl OblTb HEcropaemble Wnu
TpyAHOCropaemble, BOAOCTONKNE;

— Martepuarbl U KOHCTPYKUMS B LIESIOM OOMMKHbI obecneunBatb Tpe-
Byemoe TepMmnyeckoe ConpoTUBIEHUE;

— OOMMKHbI 0becnevnBaTb BO3MOXHOCTbL YCTPOMCTBA CBETONPO3pay-
HbIX MPOEMOB.

JKcnsyaTtaunmoHHble TpeboBaHuS:

— OOIMKHbI UMETb MEXaHU3MPOBaAHHOE OTKPbIBaHWE-3aKpbIBaHNE;

— nepemMeLleHne OOMMKHO OCYLLECTBATLCA CO CKOPOCTbIO, obecne-
YmBaroLLEN MUHUMANbHOE BPeMS AJS151 3aKPbITUS U OTKPbITUS;

— OOMXKHbI BbITb 6€30MacHbIMK, T.€. OCHALLIEHbI CpeacTBaMM aBToOMa-
TMYECKOWN OCTAHOBKM B NMPOEKTHOM MOJSIOXKEHUU MPU 3aKPbITUM N SKCTPEHHO-
ro TOPMOXEHNSA B HEOBXOANMbIX Criyvasix, U B3anMHOM BITIOKMPOBKM OTKpPbI-
BaHMsA NOMOTHULL N OOMNOMHUTENBHbBIX KanuToK Ansa npoxoga Nogen un Bo-
POT ONs npoesaa aBToTpaHcnopTa.

OcHoBHOM 0606L1atoLWEN XapaKTEPUCTUKON NX Krnaccudukaumm aH-
rapHbIX BOPOT SBMSIETCA BUA TPAEKTOpUM NepeaBuikeHusi MOSIOTHULL, U
cTBopok. CornacHo aTomy npusHaKy Bce BUAbl BOPOT MOXHO 0O6beguMHUTL
B YeTblpe rpynnbl. B nepByto rpynny BXogAaT BOpoTa C NPAMOSIMHENHBIM Y
KPUBOSIMHENHBbIM OBWXEHUEM MONOTHUL, packaTHOro, nepekaTtHoro u 3a-
KaTHOro Tuvna. BTopylo rpynny cocTtaBnsaloT BOpOoTa C MNPSIMOSIMHENHBLIM
ABWKEHNEM MOSIOTHULL U OAHOBPEMEHHbBIM BpaLLEHNEM UX CTBOPOK — 3TO
BOpOTa cknagbiBatowlerocss tuna. K TpeTben rpynne OTHOCATCSA BOPOTA,
NOSIOTHULLIA KOTOPbIX COBEepLUaloT BpallaTeribHOe ABWXKEeHWe: pacnallHble
N NOABEMHO-MOBOPOTHbIE. YeTBepTas rpynna obbeauHsieT BopoTa LUTOp-
HOro TUMa ¢ BEPTUKASTbHbLIM UITM TOPU3OHTalbHbIM NepeMELLEHNEM.

PackaTtHble BopoTa (puc. 3.16, a) npegycmaTpuBaloT nepemMeLLeHme
NOSTIOTHULL, MO HECKOMbKUM napanfienbHbiM MPSMOSIMHENHBIM HanpaBnsto-
LM, KONMMYECTBO KOTOPbIX 0BbLIMHO cocTaBnseT 3—4 HUTKN. B oTKpbITOM
COCTOSAHUW MNOSIOTHULLA YCTaHaBNMBalOTCSA 3a npegenamMmm BOPOTHOro npo-
emMa napannensHo apyr apyry. Hambonbllee pacnpocTpaHeHne nony4mnm
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aHrapHble BOpOTa, YCTaHaBfMBaeMble MPWU PackpbITUM B oborpeBaemble
«kapMaHbl» (puc. 3.16, a). VIx npenmyLLecTBoM SBMSIETCA TO, YTO OHU He
3aHUMalOT NoLwaan B CaMOM aHrape u npakTM4eckn He BIIMSIOT Ha opra-
HU3aUMI0 TEXHOMNOMMYECKoro npowecca BHYTpy Hero. PackaTHbIM BopoTam
CBOWCTBEHHbI W CyLLUECTBEHHble HedoCTaTku. Tak, Tennble «KapMaHbl»
YBENMYUBAIOT KanutarnbHble BNOXEHUS B CTPOUTESLCTBO aHrapa, a Hanu-
yne BepTUKambHbIX LEeNen (HENOTHOCTEN) MexXay NOSTIOTHULLLAMWN CHUXKaET
TEennoTeEXHNYECKME KayecTBa BOPOT.

MNepekaTtHble BopoTa (puc. 3.16, 6) npegycmaTpmealoT nepemMelle-
HWEe MONOTHULL, MO ABYM HaMpaBfsiiOWMM, KOTOpblE HaxogsaTcs B CTBOpE
BOPOTHOrO Mpoema M He BbIXOAAT 3a ero npegesnbl. OTKpbiBaHWE BOPOT
OCYLLIECTBMSIETCH NyTEM MnepekaTbiBaHUS MOMOTHUL, OOHON aHrapHOW Cek-
UM B OPYryto, T.e. CXeMa OOHO3HAYHO NMPUMEHMMa TOSMbKO MPU Hannyum
He MeHee ABYX CaMOSEeTHbIX CTOSIHOK MO OPOHTY BOPOT.

[OCTOMHCTBOM NepeKkaTHbIX BOPOT ABMASIETCS TO, YTO OHU He TpebyroT
YCTPOMCTBA «KapMaHOB», He CO3[al0T TPYAHOCTEN NMPU pacLLUMPEHUN aHra-
pa N UMeKT MUHUMANbHOE KONUYECTBO BEpPTUKASbHbIX Lenen mexagy no-
noTHuwamu. OCHOBHOM HEQOCTATOK — BOMbLLOM COOCTBEHHLIN BEC BOPOT.

3akaTHble BopoTa (puc. 3.16, B). Npn OTKpbIBAHUN BOPOTHOIO Mpo-
emMa MNosnoTHMLLA NepEMELLIAOTCA MO HaNpPaBsOWNM U yCTaHaBNMBAKOTCS
nmbo BHYTPU, NMBO CHapyxu aHrapa BAOMb BOKOBLIX CTeH nog yrriom 90°
MO OTHOLUEHWUIO K X MCXOAHOMY MOSIOXKEHMIO (BOpPOTa 3aKpbiThl). Tpebye-
MbIi MOBOPOT MOSOTHUL, obecnevvBaeT KPMBOMIMHENHAs BCTaBKa MeXay
NPSAMOSNMMHENHBIMW Y4acTKaMW HanpassoLLKX.

PacnonoxeHune nyten nepensmkeHnss BOPOT MO rNyOMHe aHrapHou
CEKLUWN NUCKNIOYaAET CTPOUTENBCTBO BOKOBbLIX NPUCTPOEK.

CknagbiBatowmecsi (rapMoHUKOOOpa3Hble) BopoTa MoryT ObiTb
ypaBHoBeLLeHHOro (puc. 3.16, r) n HeypaBHoBeLUueHHoro (puc. 3.16, ) TMNoB..

B ypaBHOBeLLUeHHbIX BOPOTax OCb BpaLleHUS CTBOPKU NMPOXOOUT Ye-
pe3 ee LUEHTp TAKECTU, a B HeypaBHOBELLEHHbIX He coBnagaeT ¢ HUM. B
3aKpbITOM MOMOXEHUM CTBOPKU YpaBHOBELLEHHbIX BOPOT HaxXOAATCH MOA
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yrnom 5—10° K NyIOCKOCTU BOPOTHOrO nNpoema. 3To obecneymsaeT notped-
HOCTb MWHMMAanbHOroO TArOBOrO YCUNNSA AONnsi OAHOBPEMEHHOro MoBOpOTa
BCEX CTBOPOK Ha OAMHAKOBLIN Yron v Nocrnenylwero nx nepemMeLleHns K
BOKOBbIM CTOPOHaM aHrapa.
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Puc. 3.16. Tunbl aH2apHbIX 80pom
(cripasa — 8 OMKPLIMOM COCMOSIHUU, crieea — 8 3aKpPbIMOM):
a — packamHble, 6 — nepekamHble, 8 — 3aKamHbIe 8HyMpb,
2 — CKnaoblgaroujuecs ypasHoseuweHHble, 0 — ckriadblgarouuecs: HeypasHOBEWEHHbIe;
cmperika — HarpassieHuUe packambi8aHUsi 60POM;
1 — «kapmaHy, 2 — rnoriomHuue sopom, 3 — Hanpasnsanwue, 4 — WwapHUpPbI,
5 — ponuku-wapHupbl, 6 — 00UHOYHass caMoCcmosImesibHasi CmeopKa
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CknagblBaHne CTBOPOK HEYpaBHOBELLEHHOMO TUMa OCYLLEeCTBNSAETCS
nocnegoBaTtenbHO, T.e. CTBOPKA 3a CTBOPKOMW, NMMOO K OOKOBbLIM CTEHaM,
nnbo B HEGOSbLUNE YKPBITUS-HULLIN.

[MpenmyLecTBOM CKMaablBalOLWNXCS BOPOT SBMSIETCS TO, YTO OHM
3aHMMaloOT B aHrape cpaBHUTENbHO HEOONbLUYK Nrowaab, MMET Manoe
KONMUYECTBO HaNpaBnAloLWMX U NO3BOMAT 0becneunTb HaJEeXHY repme-
TU3aUMIO BEPTUKAIbHbIX LLENen.

PacnawHble 1 NOAbLEMHO-NOBOPOTHLIE BOPOTA OCYLLECTBMAAOT
CBOE pacKpbiTue (3aKpbITME) NyTEM BpaLLEHMS BOKPYr BEPTUKANbHbIX UMK
FOPU3OHTarnbHbIX LUUIMHAPUYECKNX LUIAPHUPOB, PACMOSIOXKEHHbBIX Ha COOT-
BETCTBYHOLMX 3apmnKCUpoBaHHbIX OcsX BpalwieHusi. OnbIT 3Kcnnyatauum
Takux BOPOT MOKasarn, YTo OHM 0bnagatoT OYeHb CMNOXHLIM MEXaHU3MOM
nepeaBmXeHusi, ObICTPO M3HALLMBAKOTCS M BbIXOAAT U3 CTPOSI.

B HacTosilee Bpemsi B Ka4eCcTBE OCHOBHbIX BOPOT UX MPUMEHSIIOT B
aHrapax, obcnyxuBawLmMx camoneTbl CHOPTUBHOM aBuauuu, 6usHec-
camoneTbl U np.

LLUTOPHLIM TUN BOPOT MO NPUMEHEHUID aHanorMyeH pacnawlHbIM 1
NOABEMHO-NOBOPOTHLIM. /X MONOTHUWE NpeacTaBnsieT NeHTy u3 rmbko
COEOMHEHHbIX MeXay cobon peeyvHbIX dNeMEHTOB, KOTopasi NepemMeLlaeT-
Csl B OCHOBHOM B BEPTUKANbHOW UNK (pexe) ropnu3oHTarlbHON MIOCKOCTSIX.
[1oCTOMHCTBOM BOPOT SABnsAeTca HebonbLoW COOCTBEHHBLIM BEC, a HEOOC-
TaTkaMu — Marnasi XXeCTKOCTb MOSIOTHULLIA U CIOXHbIA MEXaHMU3M ero nepe-
MELLIEHUS.

MexaHu3Mmbl nepemeuwieHuUsi aHrapHbIX BOPOT OOMKHbI obecneyu-
BaTb CKOPOCTb MX ABWMXKEHUS 25—30 M/MUH.

[ns oOWMBOK CTBOPOK BOPOT MPUMEHSIIOTCSA pasfinyHble CTPOu-
TenbHble MaTepuarnbl, B TOM 4YUCNe CUHTETUYECKME, YTO MOBbLILLAET UX
ApPXUTEKTYPHO-ICTETUYECKOE KayeCTBO, AOSITOBEYHOCTb U CHWXaEeT Me-

TarnnoemMKOCTb.
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4. CTPYEOTKINOHAKLWUUE LLNTDI
4.1. O6wime cBepgeHun

CTpyeoTKoHsAOWME WNTbI NPeacTaBnsaioT cobon cneumarnbHble Co-
OpYXXeHUsl, NpeAHas3HayYeHHble s OTKNOHEHUS BBEPX W paccemBaHus ra-
30BO34YLUHbLIX MOTOKOB, BO3HMKAOLWMX Npu paboTe gsuratenen Bo3gyLu-
HbIX cyaoB (puc. 4.1). X ncnonb3oBaHne No3BONSET:

— NPaKTUYECKM MOSMHOCTLIO UCKIMIOYNTL BO3AENCTBUE ra30BbIX CTPYU
Ha Noaen, aspoapPOMHYH TEXHUKY N Ha3eMHble 30aHUsS U COOPYXKEHUS,

— CHU3UTb YPOBEHb LyMa HEMOCPELCTBEHHO 3a LWMTaMu;

— OCYLLEeCTBNATb 3amnyck ABUraTtenen Ha CTosHKe U BbIXOL BO34YLLHO-
ro cyaHa Ha COBCTBEHHOW TAre M TeM CaMbIM COKpPaTUTb BPEMS ero npe-
OblBaHMSA Ha NeppoHe U, Kak CrneacTBue, YBENUUYUTb MPOMNYCKHYH ChOCo6-
HOCTb a3poropTa;

— VUCKIMIOYUTb HEOOXOANMOCTb YKPEneHUs IPYHTOBbLIX OOOUMH.

Puc. 4.1.Cxema Oelicmausi cmpyeomkiioHsrouwe20 wuma (1):
A — HanpaerneHue 2a3080U cmpyu om 8030yWHO20 cydHa (2)
K wumy u ee pacceusaHue (b) 3a wumom

CTpyeOoTKMNoHAOLWME WUTbI YCTaHABNMBAKOT Ha NeppoHax, CTOsIHKax
ANsi 3anycka AsuraTtenen, y 34aHui aBUapeMOHTHbIX 3aBOAOB M aBuaLn-
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OHHO-TEXHMYEeCKMX 0a3, Ha nnowagkax ana onpoboBaHUA LBUraTenen,
3[aHUN aspoBOK3anos (puc. 4.2), B 30Hax pynexHbIX Jopoxek (puc. 4.3), a
TaKke B TeX MecTax, rde peakTMBHasa CTPys MOXeT npeacTaBnsaTb onac-

HOCTb AN MepcoHana unv noBpeanTb CTPOeHNsi, 06opyaoBaHe unu apy-
rve Bo3ayLUHbIE cyaa.

Puc. 4.2. CmpyeomkrioHsowue wumsi 80o3rie asposok3ana (Typyus)

Puc. 4.3. CmpyeomkroHsirowue wumal 80011b PyrEXHOU OOPOXKU
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MupoBasa npakTMka aspornopTOCTPOEHUSI MOKasbiBaeT, YTO B MO-
cnegHwe roabl HAMeTUnacb TEHOAEHUMS MCNOMb30BaHNA Ha Mnolwagkax
AnNsl TOHKW ABuraternien CTPYEOoTKITOHAWMX WNTOB COBMECTHO C LLYMO-
NornoLarnLwmMmMm KpaHamu, KoTopble YacTuyHo (puc. 4.4, a) nnu NosHo-
cTbtlo (puc. 4.4, 6) 3akpbIBalOT NowagKy no nepumMmeTpy, YTo CyLlecT-
BEHHO CHWXaeT LyMOBOE BO3O4EVNCTBME Ha OKpyXaloLlyt cpedy B OaH-
HOW 30HE a3ponopTa.

Puc. 4.4. LLlymonoenowarowue 3KpaHbI-CmeHKU
OMKpPbIMO20 (a) u 3akpbimozo (6) muros

4.2. KOHCTPYKLUMUSA LLMTOB

CTpyeoTKoHAWMIA WKUT npeacrasnseT cobon, kak npasBumno, nps-
MOSIMHENHYIO (MHOr4A W3OrHYTYK MO Ayre) KOHCTPYKUMIO, cOBpaHHyro un3
OoTAEeNbHbIX, 06beANHEHHBLIX Mexay cobon cekuun (puc. 4.5). MabapuTbl
MCnonb3yemMblX B NPaKTUKe CeKLMn cocTaBnaoT: anvHa 2,5 n 3,0 M; BbICo-
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Ta — 3,0, 4,5 n 6,0 m. Koninyectso cekuuin, BXoOALWMX B LWNT, 3aBUCUT OT
TMNa obcnyXmBaemoro BO3AYLIHOrO cydHa. [lpy 3TOM BbICOTa CeKUUK
AorkHa obecneyvmBaTb NepexeaTt He MEHEE NOMOBUHbI CEYEHUST CTPYMW.

Puc. 4.5. Obwul 8ud cmpyeomKIIoHsIrOWe20 wuma 8 asporiopmy Lllepemembego

CyLiecTBytolmne KOHCTPYKUMN CTPYEOTKMOHSOWMNX LWMTOB noapas-
AensarTca crnegyowmnm obpasom:

— LUMTbI CO CMNSIOLLHON Nfiockor paboyen NoBeEpXHOCTLIO (puc. 4.6, a);

— WMWTbl CO CMNSIOWHOW KPUBOSMHENHON paboyern NOBEPXHOCTLHO
(puc. 4.6, 6);

— WNTbI CO CKBO3HOW paboyert MOBEPXHOCTLIO B BUAE MIOCKUX UIK
N30rHYTbIX OTKITOHAKOLLMX NnacTuH (puc. 4.6, B);

— WKTbI ¢ paboyert NOBEPXHOCTLIO, BLINOMIHEHHOM U3 Xene3obeToHa
(puc. 4.6, 1).

[MepeyncneHHble BUObI LUNTOB, 32 UCKITHOYEHNEM LUMTOB U3 Xeneso-
6eToHa, MoryT ObITb CTaUMOHaPHbIMU UK nepeasmwxkHbIMK (puc. 4.6, o). B
OCHOBHOM MCMOSIb3YHTCHA CTaUMOHAPHbIE LWUTbI, KOTOPbIE NPUMEHSIOT 415
3aWMTbl 30aHUM ad3POBOK3asIbHOMO M rPYy30BOr0 KOMMJIEKCOB, a TaKkKe Ha
nnowagkax 3anycka u onpobosaHus asuratenei. lNepensmkHole WUTLI B
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CUny TPYAOEMKOCTU UX NEepPeMELLEHUS UCMOMb3YT pexe: Hanpumep, Ha
neppoHax Npu MHOrOPSIAHOM PaCMoSIOXKEHNM BO3AYLUHbIX CyO0B.

a) 6)

HanpaeneHue
cTpyw

HanpaBJieHne
cTpyn

L e L T T il D L L L L D S

8) 2)

XK.0. nnuTa

HanpaeneHve

HanpaeneHns
cTpym

60°

R R R R R R R R R R TR R R e

0)

HanpasleHne,

cTpyn

: Sy
e e e L L e '.',"

Puc. 4.6. KoHcmpykuyuu cmpyeomKIOHSIOUWUX WUMOos:

a — cmauyuoHapHbIU wum co CriioWHOU rniocKoU OMKIOHSWEU MnogepxHOCMbIo;
6 — cmayuoHapHbIU CrifowHOU € KpUBOUHEUHOU OMKIIOHSWEU noeepxHoCmbHo;
8 — cmayUuoHapHbIU pewemyamail Wum ¢ KpugosTUHEUHbIMU OMKIIOHSOWUMU
nnacmuHamu; 2 — CmauyuoHapHbIU CriyIoWHOU ¢ MI0CKOU OMKIIOHSWeU
rnogepxHocmabto U3 X.6. naumsi; 0 — nepedsuxHoU pewemyamsil
C MIOCKUMU OMKIIOHSOWUMU fiiiacmuHamu

Hanbonbluee pacnpocTtpaHeHne kak B Poccuu, Tak n 3a pybexom
NONyYMnn WNTbI CO CKBO3HOM paboyern noBepxHOCTbio (puc. 4.5). Kaxaas
CeKUMs WuTa COCTOUT M3 CTanbHOM pambl C FOPU3OHTaNbHbIMU N BEPTU-
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KanbHbIMW, @ TaKKe HaKMOHHbIMW HECYLUMMU 3rieMeHTaMu B Buae Tpyb m
cTaHOapTHbIX npodunen. K HaknoHHbIM CTOMKaM C onpeaeneHHbIM Larom
NpuBapmBalOT CTPYEOTKITOHSAOWME MNIACTUHBI NPSIMOYFOSNIbHOrO MN Kpu-
BOJSIMHENHOIO O4YepTaHus.

YCTOMYMBOCTb CEKUMA U WUTa B LEMOM OT ONpoKuAabIBaHUS U casura
obecneunBaeTca CToMKkaMm-nogKocamMmu 1 KpenmeHnemMm aHkepHbIMn 6ontamm
K CYLLIECTBYHOLLEMY XXECTKOMY MOKPbITUIO UK cneumanbHOMY doyHOAMEHTY.

JKcnnyatauma CTPYEOTKMOHSALWNX LWMTOB U UX OYHOAMEHTOB Mpo-
NUCXOOUT B XECTKUX YCIOBUAX NepeMeHHbIX ra3ofMHaMUYecKnx u Temre-
paTypHbIX Harpy3oK OT CTPyM peakTuBHbIX ABuratenen. Kpome Toro, oHu
noasepraTcs NPUPOAHO-KNMMATUYECKUM BO3LOENCTBUSIM, a TaKkKe BO3-
OENCTBUIO XMMWUYECKNX peareHToB. [loaToMmy, Hapsagy ¢ TpeboBaHUAMMU
NMPOYHOCTU U XKECTKOCTU LIUTOB, ANA UX KOHCTPYKUMN OOSMKHbI MPUMEHATL-
cs MaTtepuarnbl, obnagatowme HageXXHOW YCTOMYMBOCTLIO K BOCTPUATUIO
3TUX BO3OENCTBUN.

4.3. OcHOBbI pacyeTa WUTOB

PacyeT napameTpoB CTpy# rasoB, BbIXOOSALLMX U3 aBuagBuraTenen,
npoussoguTcsa no doopmynam ans TypOyneHTHbIX ra3oBbIX CTPYWN.
CKOpOCTb ra3oB Ha OCu CTpyU

0,96

as 10,29
R

0

W, =W, (4.1)

roe W, — cKopoCTb rasoB Ha cpe3e conna, M/C; a — rnokasaTenb CTeneHu
TypOYNEHTHOCTK; S — PacCTosiHME OT cpesa conna, M; Ry — paavyc conna, M.
Temnepatypa rasoB Ha Ocu CTpyu

0,7

a3 1029
RO

T.=T,+(T,-T,) 4.2)

roe Tp = 15°C — Temnepatypa okpyxatowen cpefbl; To — TemMnepatypa Ha
cpese conna, °C; a — nokasartenb cteneHn TypbyneHTHOCTH; S — paccTos-
HWe OT cpesa conrna, M; Ry — pagnyc conna, M.
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CKOpOCTb Fa30B B pacCyMTbIBAEMOM CEYEHUM Ha 3adaHHOM pac-
CTOSIHAM OT OCM CTPYM

w=w,1-| L | |, (4.3)
R

rp
roe W, — CKoOpoCTb ra3oB Ha OCW CTpyu 3a[jaBaeMoro ceyeHus, m/c; y —
pacCTosiHME TOYKU CEeYEHUs OT COMN CTPYW, M; R, — paanyc rpaHuLbl CTpym
B 3aJ@HHOM CEYEHUM, M.

TemnepaTtypa rasoB B paccyMTbiBAEMOM CEYEHMM HA 3aJaHHOM pac-

CTOSIHMM OT OCU CTPyM
2
T=T +(T,-T)1- RL , (4.4)
rp
roe T, = 15°C — TeMmnepatypa okpyxatowlen cpenpl; T, — TemnepaTypa Ha
ocu ctpyu, °C; y — paccTtosiHMe TOYKN CeYeHuss OT cou CTpyu, M; R, — pa-
ANYC rpaHnLpbl CTPYM B 3a4aHHOM CEYEHNN, M.
CKOpOCTHOM Hanop B paccynMTbiBAEMOW TOUKE
2
L (4.5)
RT 2g
roe W — ckopocTb Bo3ayxa, m/c; g = 9,81 M/C% — yckopeHue cBobogHoro
nageuusa; P = 10330 KI/M? — cTaTndeckoe naeneHve Bosgyxa; R =
= 29,27 krm/kr-rpag; T — TemnepaTypa Bo3ayxa, K.

Harpy3ka Ha CTpPYEOTKMOHSAOWNA LWWT CKNagblBaeTcss U3 yCcunus
TOPMOXeHUs HaberaroLero nNoToka, paBHOro CKOPOCTHOMY HaMopy MoToKa
g W peakumm OT OTKIMOHEHHOro MOTOKA, PaBHOMO €ro CKOPOCTHOMY Hamopy
Qoren (PUC. 4.7).

BenuunHa ckopoCTHOro Hanopa OTKITIOHEHHOMO NOTOKAa COCTaBMNsSET

Ooren = QN 1 H2, ), (4.6)

rae hl, u h’, — BbICOTA CEYEHMS! FOPU3OHTAIBHOTO 1 OTKITOHEHHOTO MOTO-

y

Ka COOTBETCTBEHHO, M.
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Onpep,eneHme yCVIJ'IVII7I B 3JieMeHTax WwuTa npoBoanTCsA rno npasuiiam
CTpOI/ITeJ'IbHOIZ MeXaHUKN, a npoBepKka nx rnpo4YHOCTU B COOTBETCTBUN CO
cTpounTeribHbiIM HOPpMaMi U NpaBUnamMmn.

2
h ced

—— >

»

%

—=>

h! q >
cey —=>
>

»

—=>

L >

S

Puc. 4.7. PacyuemHasi cxema wjuma ¢ rnoOKoOcom
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KOHTPOJIbHbIE BOMPOCHI

1. Kakne anemeHThI BKOYaeT B cebsa Tepputopust asponopra?

2. HasoBuTe OCHOBHbIE CXEMbI NIIAHUPOBKN NETHOMO NONsA B 3aBUCU-
MOCTU OT pacnonoxenusa CTT oTHocutenbHo BIIT.

3. [NepeuncnnTte OCHOBHbIE KOMIMIEKChI, KOTOPbIE BKIOYaET B cebs
CTT.

4. B yeM oTnuyme 3gaHns OT COOpYKeHNA?

5. MNepeuncnnte mMuvHMMarbHO Heobxogumble TpeboBaHUS, npenb-
ABMsieMble K 30aHUSIM 1 COOPYXKEHUAM.

6. [Ina Yero npegHasHa4yeH a3poBOK3asibHbIA KOMIMSIEKC adporopTa u
YTO BXOOMUT B €ro coctaB?

7. MNepeuncnmte oCHOBHbIE TPebOBaHWS, KOTOPbIM AOSMKHO OTBEYaTb
00BbEMHO-MNAaHMPOBOYHOE peLLIEHME adPOBOK3abHOMO KOMMIeKca.

8. HasoBuTEe OCHOBHblE 3MNeMeHTbl a3pPOBOK3aribHOMo KOMIIEKca B
CUCTEME Ha3eMHOro ob6Ccny>KMBaHWSI NACCaXXMPOB.

9.Yem oTnnyarwTCa UEHTpanu3oBaHHas W AeleHTpanuM3oBaHHas
CUCTEMbI 0BCNYXMBaHWSI NACCaXXMpPOB?

10. HasoBuTe OCHOBHbIE NSTAHNPOBOYHbIE PELLEHNS a3POBOK3asioB.

11. [1na yero npegHa3Ha4yeHa aBMaLUMOHHO-TEXHUYeCKasi ba3a?

12. OT 4yero 3aBUCUT COCTaB 34aHuUn 1 coopyxeHnn ATB?

13. Tepeyncnnte OCHOBHbIE 3a4aHNA N coopyxeHna ATH.

14. TNepeuncnnte OCHOBHblE TpeboBaHMs, KOTOPbIE NPeabABASIOTCS
K npoekTy nnaHnposku AThH.

15. Nepeuncnute BapmaHTbl PacronoXeHUs NPUCTPoeK OTHOCUTESb-
HO aHrapHbIX CEKLMK, a TaKkkKe UX JOCTOMHCTBA U HELOCTaTKW.

16. HazoB1TE OCHOBHbIE OCODEHHOCTU aHrapHbIX MNOKPLITUNA.

17.Tlepeyncnnte OCHOBHbIE KOHCTPYKTUBHbIE PELUEHUS MOKPbITUM
aHrapos.

18. Kakne KOHCTPYKUUM UCMOMb3YTCA B KAa4eCTBE OCHOBHbLIX HECy-
LLIMX KOHCTPYKLMIA OS5 NOKPbITUIA B BUAE NITOCKUX CUCTEM?



61

19. Kakne cxemMbl KOMMNOHOBKM aHrapHbIX MOKPbITUA U3 KOHCTPYKLUN
BGano4YyHoro TMna NPUMEHSAIOTCS MPU NPOEKTUPOBaAHUM aHrapoB? B 4em ux
oTnN4Yna?

20. Ha kakne ocHOBHbIe rpynnbl NOAPa3aensatoT NPOCTPAHCTBEHHbIE
CUCTEMbI NO KOHCTPYKTUBHOMY PELLEHMIO?

21. B 4em cocTOUT JOCTOMHCTBO BAHTOBbLIX CUCTEM?

22. NepeuncnnTe KOHCTPYKTMBHBIE TpebOBaHMS K aHrapHbIM BOPOTaM.

23.lMepeuncnute akcnnyatauMoHHble TpeboBaHUA K aHrapHbIM
BOpOTaM.

24. Ha3zoBuTe OCHOBHbIE rpynnbl, HA KOTOpble NoApasfensoT aHrap-
Hble BOpPOTa B 3aBUCMMOCTM OT Bua TPAEKTOpUU NnepenBuKeHust nosioT-
HULLL 1 CTBOPOK.

25. OnuwunTe npuHumMn paboTbl, AOCTOMHCTBA M HEOOCTAaTKN packaTt-
HbIX BOPOT.

26. OnuwunTe npuvHUMn paboTbl, JOCTOMHCTBA U HEOoCTaTKu nepe-
KaTHbIX BOPOT.

27.Yem oTnmyaoTcs cknagbiBarolmecs BOpoTa ypaBHOBELLEHHOIO
N HeypaBHOBELLUEHHOro TMnoB? [JoCTOMHCTBA U He4OCTaTKU AAaHHOro Tu-
na BOPOT.

28. OnuwnTe NpuHUMN paboTbl 3aKkaTHbIX BOPOT.

29. OnnwmTe npuHUMn paboTbl pacnallHbIX U NOABEMHO-NOBOPOT-
HbIX BOPOT.

30.JocTomHCTBa 1 HegocTaTky, NpMHUMN paboTbl BOPOT LUTOPHOIO
TMna.

31. Ansa Yyero npeaHasHayYeHbl CTPYEOTKITOHALWMNE LWNTbI?

32. [epeuncnute BUAbI KOHCTPYKLNA CTPYEOTKITOHSIOLLMNX LLNTOB.
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3AKINIOYEHUE

Ncnonb3ys maTtepuanbl nocobus, CTyAeHTbl MNOfy4aloT OCHOBHbIE
CBedEHNs1 O crneumnarnbHbIX 30aHUSIX U COOPYXEHUSIX, KOTopble ABMSATCS
rmaBHbIM 3BeHOM, obecneunBaromm becnepedoriHoe pyHKLUNMOHUPOBaHNE
asponopTa.

Kaxxabih pasgen nocobusi paccmaTpuBaeT KOHKPETHOEe 34aHue Unu
COOpPYXEHME, HO 3TO He O3Ha4aeT, YTO B pearnibHOM aldpOornopTy OHU He
B3aMMOCBSI3aHbI.

OTHocuTENbHO HebonbLoM 06beM cBeaeHUr nocobus obycnosneH
TpeboBaHMAMM NporpamMmMmbl OByYEeHUS1 CTYOEHTOB MO COOTBETCTBYHOLLEN
cneumanusauun. Bmecte ¢ Tem, npu HEOBXOOUMOCTWU CTYAEHTbI MOTyT ca-
MOCTOATENBbHO MOMAYYNUTb OOMONHUTENBbHBIE CBEAEHUSA MO AAHHOW TeMaTK-
Ke, UCNonb3ysa MaTepuarnbl NePBONUCTOYHUKOB, NPUBEOEHHBIX B CNIUCKE K-
TepaTypbl.
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