JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.
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BBEIEHHE

Pozmm(, 0OJIMIIOBAHHBIA KAMHEM pPYKaMH NEPBOOLITHOTO ueJoBeka, Oblu
nepBbiM MPO06Pa3oM (oHTaHA. YK/Iaaka HECKOJLKHX KaMHEHl B MeCTe BbIXOna
POIHHKA COAEHCTBOBaJlA TOMY, YTO BOXA M3JMBaJaCh CTPYHKOW; 3TO OBIIO
vJIOOHO AJs HANOJHEHHS TJIHHAHBIX KYBUIMHOB M AepPeBAHHOH noCymbl. JIdub
yepes MHOTO THICHYENETHH Takas OOJIHUOBKA, [0 Mepe Da3BHTHA yeJoBeue-
CKOrO OOILECTBa, COXPaHAsf YTWIHTapHOE 3HAa4YeHWe, MPHOOPETaeT 3JeMEeHTh
scTeTHYeckHe. POMHHKH H KOJOIUbLl 00padaThiBAlOTCA KAaMEHHBIMH TJbIOaMH;
NOABJSIOTCA BOJAOMETHI, YKPALUEHHbIe IPyOOi CKYJIbITYPOM.

[TpoitzeT eule HECKOMbKO THICAYENETHI, H BOSHHKHYT TakHe NPOH3BeNeHHs
HCKYCCTBA, Kak WasllHble HUMped [Ipesneit ['peunH, MOHyMeHTaJbHbIE (DOH-
ranbl Puma, a nosxe ¢ounraHel Bepcans u [lereproda. YTuautapHoe 3HaueHue
(oHTaHOB COXpaHuTCA N0 KOHuUAa XIX Beka, Tak Kak [0 3TOr0 BPEMEHH BO
MHOCHX TOpPOZAX, HAPALYy C KOJOALAMH, OHH OYAYT CJVIKHTb OCHOBHBIMH
HCTOYHHKAMH BOAOCHAOKEHHsI.

B Cosercxom Coio3e, rae BCe rpagoCTPOMTEJbHbIE MEDPONPHATHA TPO-
HUKHYTHI CTAJHHCKON 3a60TOi 0 yesoBeke, GHOHTaHbI, ABJIAKIIMECT HE TOJbKO
JIEKODaTHBHBIM, HO U Ba)XHbIM CaHHTAPHO-THIHEHHYECKHM (aKTOPOM, MOJYYH/IH
Hpokoe pacnpoctpaHedde. OHH CTaqM HE TOJbKO HEOThEMJIEMOH YacTbiO
FOPOACKOH nJolland, cada, Mapka, »XHJIOTO KBapTasa, HO 4aCTO YKPAWaAwT H
3aBOJICKHE TEPPHTOPHH.

MaccoBocTb  npuMEHEHHs (OHTAHOB B YCJOBMAX COUHAJHCTHYECKOrO
CTPOUTENHLCTBA NOBLIUIAET OTBETCTBEHHOCTb COBETCKHX apXHTEKTOPOB B BhOOpe
4PXHTEKTYPHOTO petuexHd. BuICOKHA ypOBEHb Pa3BUTHS TEXHHKH OTKDbIBAET
IIIHPOKHE BO3MOMHOCTH st 3HPEKTHUBHOTO HCMONb30BaHHA BOAbBL H CBETa
B (DOHTAHAX, COYETAHHH XYNOMECTBEHHOH BbLIPA3HTEJLHOCTH APXHTEKTYPHOro
00pasa ¢ HCKYCHOH H300peTaTeNbHOCTbIO B 00aCTH HHKEHEPHOro 000pyno-
BaHHS, YTO MO3BOJAET CO3AaBaTb (POHTAHLI, HOCTOHHBIE CJYMHHTb YKPalUEHHEM
COBETCKHX TOpPOJOB.

[Ipn paspaboTke apXHTEKTYpHOro o6pa3a (oHTaHa COBETCKHE AaPXH-
TEKTOPbl  ZOMKHBI PYKOBOACTBOBAaTbCH TEMM  BLICOKHMH TPEOOBAHHAMH,
KOTOpble NPesbABAAET K HCKYCCTBY apPXHTEKTYpbl COLMAJHCTHYECKOE O00-
LECTRO.
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[lpaxTHka (HOHTAHHOrO CTPOHTE]LCTBA B Oyp:KyasHbIX CTpaHax CBeJach
K YBJIEYEHHIO TOALIM TEXHHUH3MOM. (OHTaHLI, IOCTPOCHHBLIE B NOCJAEAHHE
ronsl B Hbio-Hopke, Huxaro, [Tapuxe u Jlbexe, TraBHbIM 06pa3oM Ha MeXIy-
HapOAHBIX  BBICTABKAX, INPEACTABJSIOT COOOH CKOPEE CJIOMHLIE KHKEHEPHLIC
COOPYJKEHHsl, YeM NPOKH3BENEeHHsT HCKYCCTBa.

Taxoe ¢opmanucTHUECKOE TPIOKAYECTBO MYKAO COBETCKOH 7 /SHTEK-
Type.

B COBETCKOM (DOHTaHHOM CTPOMTENLCTBE NOJIKHA HAHTH OTpaMKeHHe,
HapAay C OTJIHYHBIM MAacTePCTBOM, BLICOKAsi MAEHHOCTL, CBONCTBEHHAas BCEM
NPOH3BEAEHHAM HCKYCCTBA COLMAJHCTHYECKOrO peanHaMa.

[Ipn peweHHH apXuTeKTypHOro oGpasa (OHTaHa npexpae BCEro HeO0OXo-
IMMO YYHTHIBATb MECTO €ro YCTaHOBKH.

QoHTaHbl MOTYT OblTh HEOOMbUINMH, OrPAHHYEHHLIMH ONpeLe]eHHbIM
NPOCTPAHCTBOM, CB#3aHHLIMH C OKPYXaloweH IIPHPOLOH H TONOJHAIOUMMH ee,
H MOHYMEHTAQJbHbIMH, BXOMSLUHMH B alCaMOJb, B OOUIHH KOMIJIEKC KOMIO-
3HUHOHHOTO pEUIEHHsSI H HENOCPEACTBEHHO NEPEeAAlOUIHMH  apPXHTEKTYPHblil
3aMbICeJ NJIAHHPOBILHKA.

B ropoackux napkax u CKBepaX, B 3aBHCHMOCTH OT MECTa MX PacloJo-
KeHHs, peabeda M OKPYKaIOLULErO aDXHTEKTYPHOTO aHCaMOJas, MOTYT yCTpan-
BATbCH (DOHTAHBI PA3HBIX THUOB.

B ckBepax, pacnosloXeHHbIX Ha OTKPLITHIX FOPOACKHX IJIOUIAASX Tiepes
OO/bLIMMH ODLUECTBEHHBIMK 3aHKAMH, HJIM Ha TJOWAAAX Tepes napKamH,
CPEAM 3€JEHOTO nNapTepa H I[IBETHHKOB yMECTEH MOHYMEHTaJbHblil (OHTaH
CO MHOXECTBOM CTPYH W OOHJIMEM Najalouieil BOJIBI.

PoHTaH C LIHPOKHM NPHBJEYEHHEM IUIACTHKH MOXET ObiTh LEHTPOM
CKBEPa HE TOJBLKO JIETOM, HO M 3HMOW, KOraa OH He paboTaeT, HO COOpy:Ke-
HHE BCE K€ COXPAHSET BbIPA3HTENbHBIH CHJAY3T.

Jletom apxuTekTypa (:OHTaHa, €ro mJaCTHKa M JHHAMHKA BOJAbI JONOJI-
HAIOT APYr JApyra, ¥ (OHTaH ,XKHBET“ He TOJALKO JHEM, HO H B HOYHOE
BpeMs, ecqH 00ecneyeHo NOACBEYHBAHHE CTPYH.

JInst nOCTHXEHHST GOJbIIEH XYyNOXEeCTBEHHOH BHIPA3UTEJbHOCTH PadoTa
apXMTEKTOPA, CKYJbNTOPa H HHXEHEPa HO0J/KHA OblTh COBMECTHOM,— TOraa
H THApAB/IHYECKHE 3G DCKTH OYAYT OpPraHHUECKH YBA3AHBI C aPXHTEKTYPHDIM
samelcioM. TaM, rze niacTHyeckoe u OpHaMeHTaqbHOE odopMienHe (OHTaHA
ABJAETCA NOMHHHDYIOLIMM, @ BOJAA MIPAeT JHIIb NONYHHEHHYIO POJb, CO3Ma-
HHE MOWHBIX BOAAHBIX 3(D(}EKTOB M CI0XKHOH KOMNO3HUHH BOMSHBIX CTPYH
MOXET TOJbKO CHH3HTh XYNOXKECTBEHHYIO LEHHOCTb COOpYeHHA. B (oHTa-
HaX, HE HMEIOUIHX CJ0XKHOH apXHTEKTYPHOH KOMMNO3HUHH W BLINOJHEHHDIX
C OrpaHH4YeHHbIM NPHMEHEHHEM INJIaCTHKH, BCE PELIaeT BOAA.

B ckBepax, yCTpanBaeMuIX B 3aMKHYTBIX NPOCTPAHCTBAX, CPEAH AOMOB,
B KYyPAOHEpPAaxX JKHJbIX H OOLIECTBEHHLIX 31aHHH, Ha BTOPOCTENEHHLIX IIO-
Wansx M yJuuax roposa, Hauile BCErO IMJaHKPOBOYHLIM LEHTPOM SIBAAETCH
(GOHTaH WJIH UBETHHK.

BHyTpHKBapTa/ibHble 3€JeHble HaCaXJCHHA KaK Obl  OXHBAIOT npH
yCTpoiicTBe Aaxe Heboabworo (GouTaHa. Bosee wupokoe npumeneHue Kyp-
AAOHEPOB BMECTO NEPHMETPAJbHOW 3aCTPOHKH HmesaeT (OHTAaH HEOTHEM-
JIEMOH YaCTbI0 XHJIOrO JIOMa.

B rakux ciyyasx dopmel GpoHTaHA LOMKHBI GBITb TPOCTHLIMH H CTIOKOHHBIMHU:
3TO MJH 6aCCeHH C OAHOH KJH HECKOJBKHMH TOHKHMH ObIOLAMH CTpysaMHu
HaH (QoHTaH B BHAE vallM C MEMJIEHHO CTeKalouleif Bomod. He3HauHTenp-
HO€ KOJHMYECTBO INOTPEO/IAEMOH B TaKHX COOPYIKEHMSIX BOJALI HE Bbl3biBaeT
HEOOXOMMMOCTH YCTPaHBaTh CJIOXKHBIE B SKCIJIOATALMH M JIOPOTO C TOSHe
YCTaHOBKH /st 0§op0'ra Boxbl. MoHTax Tpybonposoaa B TakHX (OHTapax
BCCbMa  MPOCT, OOC/AY)KHBaHHE Cro MOKHO NOPY4YHTh CTOPOXKY CKBepa.
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1. CxeMbl KO10AUEB, POAHHKOB 1 HacceHHOB

Heboabiwine GoHTaHLl C KPYTJBLIMH  YallaMH, C MSATKHM O>Kyp4yaHHEM
najgaiouleit Boabl 60see BCEro NMOAXOAAT K 3aMKHYTLIM NPOCTPaHCTBAM CaloB
it mapxoB. OHH CO3A2I0T CPEAM MaCChl 3eJEHH CIOKONHYIO JIHPHUYCCKYO 00CTa-
HOBKY, CIIOCOOCTBYIOILYIO OTALIXY YCTaBUWIECrO OT FOPOACKOTO [YMa YE/J0BEKa.

[TposiBnsiionieecst B TeYEHHE TNOCJACAHHX JeT Yy HEKOTOPbIX apXHTEKTOPOB
CTpEMJIEHHE CO34aThb B TaKHX YroJKax MOLUlHble GOHTaHbl C OOHJIHMEM LIYMHO
Najfaiolledl BOALI, BLICOKHMH BEPTHKAJbHHLIMH CTPYAMH, CO CJIOMHOH KOMIIO-
3HUHEH BOAAHLIX 3(dexToB, C OOMALHOH NMIACTHKOH, CJAOXHBbIM H AOPOrHM
HEXKEHEPHbIM 000PYMOBaHHEM CJEAYCT NPU3HAThb OWHOOYHbIM. Takue apxu-
TEKTYPHbIEe (OPMbI B TaHHOM CJIy4ae HapywaiOT FapMOHHIO H Haxe (YHKIHO-
HaJMbHOE 3HayeHHEe CalOB W NAPKOB,



2. CxeMmbl cTpYHHBX (OHTaHOB H uall

BecbmMa yMeCTHBH B cazax npynbl, 6acceiiHbl, KaHa/bl; OHH JKEJAaTeJbHbl
HE TOJbKO NO 3CTETHYECKHM COOODaXeHHAM, HO H N0 CaHHTapPHO-THrHEHH-
YECKHM H HHXEHEPHHIM TPeOGOBaHHAM.

B I0XHBIX ropomax TakHe BOAHbIE IIOBEPXHOCTH YBJAXHSAIOT BOBJIyX
H YJydmIaloT MHKPOKJIHMAT; OHH CNOCOOGCTBYIOT APEHHPOBAHHIO TEPPHTOPHH
H ONHOBPEMEHHO MOTYT CJYXHTb 3aNaCHbLIMH BOZOEMaMH I MPOTHBOMNO-
KapHBIX UeseH.



. 54
Trasyyas:
g O R OgT

3. CxeMbl MOHYMEHTaAbHbIX GOHTAHOB H KACKAMOB

Ha BoaAHOH NOBEPXHOCTH TakHX MPyRoB M 6Gacce#HOB (r1aBHBIM 06pa3om
Ha [0re) PEeKOMEHNYETCH YCTaHAaBJIHBATb ClHEUHAaNbHbIE HacaikH, Pa3bpbi3ru-
BaiOI(HE BOAY, OCOOEHHO B TeX CJAYyYasiX, KOrZa NPOHCXOAHMT pEryJ/spHoe
MOMoJIHEHHE BOJOEMOB H3 FOPOACKOrO BOJAONPOBOAA. TaKHe HAaCadKH YBJaxX-
HAIOT BO3AYX H CO3JAlOT NMPHATHOE OLLYLIEHHE NMPOXJaibl.

Hacanku koHCTpYHpYOTCA C JI0GOH CTeneHsi0 pacCubWIEHHS BOABI— OT
MeJbYyaiied NMbUIH 10 KPYNHBIX Kaneab. CepledyHHKH M COHPaJH PasiHYHBIX
$bopM, momelleHHble "BHYTPH HAaCamoOK, CO3AIOT KOHYC pACHBLIEHHA BOMbI
B 30—90°. B sAcHble AHH KOHYCHl PaCNbASAEMON BOAKI, OTpaxXafd COJHEUHbIE
YUYH, HrpaloT BCEMH LUBETAMH PaiyTH.

DoHTaHbI, ABAAOUIHECA CYILECTBEHHBIM 3JIEMEHTOM AEKOPaTHBHOro odop-
MIEHHA, B 3aBUCHMOCTH OT HX apPXHTEKTYPbl H KOMIIO3HUHH BOMSAHBIX CTPYH,
MOryT 6biTh pa3fesieHbl HAa IIECTb OCHOBHBIX THIIOB:
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. Kosonubl M pOAHHKH, NEKOPAaTHRHO O(MOPMJIEHHHE C NPHRB/IEUIECHHEM
CPeACTB apPXHTEKTYpPbl H IVIACTHKH.

TakHe OTAEALHO CTOMILILHE KOJOALb! MOTYT ObhiTh KPACHBBLIM LEKOPATHBHBIM
NATHOM Ha NJOWAaAH HJIH Ha YJHUE HEOOMbIUOrO NOCeJKa HJAH PailOHHOTO
IleHTpa. B MECTHOCTSIX C HaJHYHMEM BBLICOKO PaCNOJOMEHHLIX POAHHKOB H
KJIOYel MOAEOA BOALI K TAaKOMY KOJOJIY MOXET OCYLIECTBAATLCA CaMo-
TekoM. MeCTo H3/nWBa BOABI B uallly KOJOALA MOXHO O(ROPMJATL NPOCTHIM
BOJIOMETOM HJH MaCKapOHOM, HCMOAL3Ysl A HX YCTaHOBKH HHIIIM H yranl
06L1eCTBEHHBIX 3JaHH.

2. [1pocTeie BOZOEMBI CIOKOMHBIX TEOMETPHYECKHX (OpPM C 3epKaJsbHOi
MOBEPXHOCTBIO, OTPAXAIOUICH KPOHLI JepPeBbeB, ApPXHTEKTYPYy HaMATHHKOB
H COOPYIKEHHIL,

B HekoTOpbIX Cayyasx, HanpHMEp NpPH pPacnoJoXeHHH BOAOEMOB Ha
NJOILAAAX W B MNapTepax 1apKOB, 3PHTEJbLHOE BNEYaTJEeHHE MOXeT ObiTh
YCHJIEHO BBELEHHEM OJHOH HJH HECKOJbKHX BEPTHKAJbHO ObIOWIHX MOIIHbIX
CTPYH, peanedHO BbIZEAAIOUIHUXCA Ha (POHE COOPYIKEHHH WJIH TEMHOM 3eJeHH
napKoB.

B 3aMKHYTBIX NpPOCTPAHCTBaX CKBEPOB, Ha BHYTPHKBapTaJbHbLIX O3ere-
HEHHBIX MJIOIMAAKAX AN YCHJICHHS apPXHTEKTYDHOH BBIPa3HTEJNLHOCTH 3THX
GacceiHOB I0CTaTOYHAa OXHAa HeOOJblIas LEHTpaJbHas CTPYs.

3. OHTaHBI CO CJOXHOH KOMMNO3HIMEH BOASHBLIX CTPYH, ObIOUIHX M3
r1alH BOAOEMOB H CO3JAIOIIHX JHHAMHYECKHH CHaysT Ha (oHe 3eneHH,
C HE3HAYHTEJbHBIM TPHBJEYEHHEM IJACTHKH H ILIHPOKHM HCIOJbL30BaHHEM
TEXHHYECKHX CPEeACTB AJS NMOJACBEYHBAHHA CTPYH B HOYHOE BpeMms.

Takue ¢onTanbl TPEGYIOT CNOXKHOTO H AOPOrOTO HHIKEHEPHOrO 060PYHO-
BaHHA U KBaJIH(QHUKHPOBaHHOTO yxona. Hx MeCcTo — Ha LeHTpaaLHBIX niomanax,
B OOUIECTBEHHBIX NapKax H Ha BBICTABKaX. -

4. QoHTaHbl B BHIE OLHOH HJH HECKOJLKHX Yall, CTOAUIHX B LEHTpPE
HEeOOMBLIIOr0 BOJXOEMa, B KOTODBI CTEKaeT M3 3THX uaul BOJa.

dopma yaul MOXKeT ObITb BeCbMa pa3HOOOPA3HOM; BOAA C HHX MOXeET
CIHBAaTbCH KPHCTAJIbHOM MNeEJEHOH (NpH raaakod obpaboTKe nOBEPXHOCTH
60opTa) HAH HECKONLKHMH CTPYHKaMH (B JeNecTKOBbIX yawax). Bneuyarienue
OT TakHX (DOHTAHOB YCHJIHBAaeTCH  B3EHEHHEM  KOMIO3HUHH  BOJSHBIX
CTPYH.

Brarogaps cnokoiiHbM 61aropoaHbiM  GopMaM  IMana3oH NpPHMEHEHHs
5THX (OKTaHOB BeCbMa IIMPOK. KX MOXHO ycTaHaBiMBaTL B CKBepax,
napkax, Cafiax, Ha TOPOACKHX IJOWAAAX H T. I.

MecCTo ycTaHOBKH TakHX (OHTAHOB OMNpeAeNsieTCsa CTENEeHbIO GoraTcTBa
HX IEKOPaTHBHOrO odopmieHHs.

5. CkyannTypubie QOHTaHbI, B KOTOPbX AOMHHHPYET MIacTHKA, a KOM-
NO3HUHA BOJAAHBIX CTPYH HIrpaeT JHUIb NOXYHHEHHYIO DOJb.

CHHTe3 apXMTEKTYDBI H IIaCTHYECKHX (POPM B COYETAHHH C NHHAMHKON
BOZIBI YCHJIHBAET XyXOXECTBEHHbIA 00pa3 QoHTaHa. MecTo TakHX (OHTaHOB —
Ha TOPOACKHX MJOLIAAAX H nepen OOUIeCTBEHHBIMH 3IaHHsIMH.

K 3roit xe rpynne moryt ObITb OTHECEHB MeMOpHaAbHLIE (DOHTAHBI,
a Takxe (QonTanbl, opopmisomHe (pacalbl apXHTEKTYPHBIX COODPYIKEHHIL.

6. Kackansl B BHAE MHOrOCTYMEHYaTbIX NEPENMBOB BOABI C OOraTHIM
NEKOPAaTHBHBIM O(OpMIEHHEM HJH B BHAE HECKOAbKHX 4Yalll, BXOAMLIHX
B apXHTEKTYpPY CXONOB HJH NOAMOPHBIX CTEHOK. Kackaawl yauie Bcero Haxo-
AAT TpPHMEHEHHE B Napkax H CajaX CO 3HAYMTEJbHBIM TNaJeHHEM pesseda
MECTHOCTH.

Insi cnabxeHHs KaCKafoB BOAOH CJYXaT TepexXBayeHHBIE PONHHKH,
K.-TOYH MM BOAA, HCMONb30BaHHAs B CTPYHHBIX (oOHTaHax, pPacloI0KenHbIxX
ild BCDXHHX TCPpdCax (HaA KacKaldaMH).
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DCKH3bl APXUTCKTYPHLIX H KOHCTPYKTHBHBIX (hopM ¢hoHTaHOB B COOTReT-
CTBHM C YKA3aHHON KJaCCH(HKAaUHCH NPHBOAATCA Ha puC. 1—3.

HacTosimas KHHra COZEPMT /JBa pasicsia. B nepsom pasgesne LaHo
KPAaTKOE OMHCAHHe HaHb0.1e¢ HHTEPCCHLIX 00pasloB CTapbiX H COBPEMEHHbIX
(HOHTaHOB.

M3 ¢onranos, nocTpoeHHnlXx B Poccuu no Beaukoit OxTabpbckoi
COLHAaJHCTHYECKONX PEBOJIIOUHH KPYNHEHIUHMH apXHTEKTOPAMH, CKYJbITOPaMH
H (OHTaHHBIX JeJ MacTepaMH, Haubonee noapobHo onucauul QonTasw [le-
teproda (Hbie [leTpoasopua)— GaecTaiuue oOpasubl HCKYCCTBa, HMEIOLLHE
MHpPOBOE 3Hau€HHE.

B kauectBe npumepoB ¢oHTaHHOro cTpouTtesrctea B CCCP ucnoas3o-
BaHa rJaBHBIM 00Pa3oM NDAKTHKAa MOCKBBI, a H3 HaUlHOHAJbHBIX pecnyOJHK—
ApmeHHH. :

M3 crapebix 3apy6exHbIX 00pa3lOB ONHCAHbl NPEACTABJAIOULHE XYIOXe-
CTBEHHYI LEHHOCTb HECKONbKO (OHTaHOB 3N0XH Peneccanca M 6apokko
(PumM, Bepcaxs). |

Bropoit pasaen HacTosuled KHHTH NOCBfLLEH OMHCAHHAM KOHCTPYKUHIi
H pacyeTaMm (OHTaHHbIX YCTPOHMCTB.



ONUCAHHE DPOHTAHOB

®OHTAHBI POCCHH

B Poccun ¢ nayana XVIII Bexa Boma, 3ta ,Ayma cafoB®, CTaHOBHTCA
H3/TI00/IEHHBIM KOMIIOSHUMOHHBIM 3/IEMEHTOM CaJ0BO-AapPKOBOA apXHTEKTYpbI,
KJaCCHYECKHM NPHMEPOM KOTOPOH siBAsAOTCA ¢onTanbl [Tetpoxsopua.

C sr0ro e BpeMEHH DYCCKHE apXHTEKTOPH HAYHHAIT OTHABaThb NPEX-
noyrende (QoHTaHaM npH ODOPMJEHHH TOPOACKHX MJIONmaAed H ABOPSH-
CKHX ycaneo.

XynoxecTBeHHO OQopMIeHHbE (OHTAHKI, NMOCTPOEHHBIE BO MHOTHX TOpO-
Aax, CIyXaT He TOJbKO YKPalleHHEM ropoZa, HO H NPEAHA3HAYalOTCA AJA
YHCTO YTHAMTapPHOH UeJH — CHaGXeHHs BOAOH HaceNeHHA. [IpuMepaMH TakHx
COOpPYXKEHHH MOTYT CAYXHTb (OHTaHBI, noctpoennsie B XIX Beke B Mockse.

OrpaHuyeHHbl 06bEM AaHHOH PaGoOTHl He MO3BOJAET HaM OCTAHOBHTLCH
Ha TaKHX NPEKPacHbX o6pasiax CaAoBO-NapKOBOTO HCKycCTBa, kak Codueska,
HayaTasi CTPOHTeALCTBOM B KoHUE XVIII m 3akoHuyeHHas B nepsoit mosoBHHE
XIX Beka, C ee CJOXHBIMH THADOTEXHHYECKHMH COOPY)KEHHSIMH, KacKaAaMH,
rpotaMH H QoHTaHaMM, Ha ¢oHTaHaX T. [IyIIKHHA, HA 3HAYHTENHLHOM KOJIH-
YeCTBE JAPYTHX HHTEPECHBIX COOPYXEHHH, BO3BEAEHHLIX B TEYEHHE [OYTH
200 neT BO MHOTHX PYCCKHX ABOpUAx H ycaapbax.

XonoaHBI! KAMMAaT CPeXHed TNOMOCH PoCCHH, pacnosoKeHHE TrOpOLOR
Ha 6eperax GO/MbLLWIHX PeK, 0OHAHE eCTECTBEHHHX BOAHBIX 6acCEeNHOB, BHLICOKHI
YPOBEHb TDYHTOBHIX BOJ H DaBHHHHHIA pesbed MECTHOCTH — BCEe 3TH ycio-
BUA HE CNIOCOOCTBOBaJIH CTPOHTENLCTBY (OHTaHOB B POCCHM B cpenHue Beka.
Boaw 6bu10 MHOrO, momyyath ee GbIIO JIErKO, 6€3 NPHMEHEHHA KaKHX-THGO
CTIOXHBIX MEXaHMYECKHX NPHCNOCOOJEHHH AN MOABLEMa, M HacCeJeHHe B ro-
poxax 6pano BOAY HENOCPEACTBEHHO H3 PEK MJH H3 KOJIOALEB.

Pa3BUTHE DYCCKOH TeXHHKH B 3TO BpeMs 6bLIO Ha OCTATOYHO BHLICOKOM
yposre. O6 3TOM CBHAETENLCTBYET XOTA 6H ToT (akT, uTo eue B XI Beke
B Hoeropose, Hanpumep, umencs BomonpoBoA. ITo HauBoJee APEBHHH H3
H3BECTHHX B POCCHM BOAONPOBONOB, OTKPHITHIA' packonkamu 1937—1938 ro-
Z0B Ha TEPPHTOPHH SpociaBoBa mBopHila. COCTOST OH M3 KPYIJBIX Aepe-
BAHHBIX TPYOG C BHYTPEHHHM NHaMeTpOM OT 18 10 28 ca, cresaHHBIX M3 IBYX
BBUIOJIGIEHHBIX BHYTPH OpeBeH H OOJOXEHHBIX B TPH CJIOA IUHPOKHMH I1aC-
TaMH H3 GepecTbl. B MecTax noBopoTOB TPYGONPOBOMA MMETHCH CPEBAHHKIC
KOJOALLI B BHAE CPYGOB.
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BononposoaHaa CHCTEMa KanTHpoBana
RONY OOHJBLHOrO HCTOYHHKA H, NOBHAHMOMY, )
CHa0XaJja €0 KHAXECKHH NBOP, OTBOAA M3-
JHIUEK B peky Bosxos!. A
Hanuune cnoXHOH AAA TOro BpemeHH 3 4
ROAONPOBOAHON CHCTEMBl CBHAETENbCTBYET ’
0 BBICOKOH TEXHHYECKOH KyJbType Hosro- A
pona xonua XI u Havana XII Bekos. /4
doHTaHbl B TO BPEMs TOJNBKO €lfe 3a- /,
poXAaJHCh. DoJbliHe BOAOCBATHHIE YalIlH, S
yCTaHaB/HBaEMble NEpel HEKOTOPHIMH CO60- -

paMH, OBIIH HX NEPBBIMH MPOOOpPa3aMH. i S
B 1165 rony nepen nsopuoseiM co6opom l —L
Poxaectsa boropoauusl, MOCTPOEHHBIM KHS- / \

3eM AHgpeeM BoOroso6CKHM, HAXOAMJCA 1mIa-
TPOBLIH KHBODHH, B LEHTPE KOTOPOro Ha {2
KPYrJIOM IbefecTane Oblia 6esokaMeHHas .
yaiia (puc. 4) C OCBAlIEHHOH BOmOi 2. Hu- | b
KaKUX OCTAaTKOB Bojonposoaa B borosio6- | ,' |
CKke He OOHapyKEHO; NOBHAHMOMY, yalla ' l’
MEPHOAHYECKH HANONHANACH BOAOH 113 OJH- ’
WaWllero KoJioaua.

[

l

|
" [TomoGHan e BOAOCBATHaA yaiua Oblna
ycranosneHa okono 1260 roma nepex raas-
HbIMH JBEPAMH UEepKBH Mapuu B ropoxe
Xonm. Yama Oblia kpaCHOro MpaMopa Co
CKYJbNTYPHBIMH  H300PaXK€HHSIMH 3MEHHLIX s
TOJIOB, H3BasgHHBIMH MO €€ KpasM.

CamoTeunbie BOXONPOBOAbLI ObUIH H3BECT- 4. [[laTpoBulii KiBOpHH fepen co-
Wbl B MockBe eule B XV Beke. Tak, seto- oopom B Baromo6eke (pectarpaiuns
MUCh CBHAETENLCTBYET, YTO MO NpPHKa3y A._H. Bopouuxia)

HMeana III [lerp ®pasun nocTpoun ase ort-

BOXHBIE CTPENbHHIILI C TallHHKAMH, B MOj3e-

MEJbAX KOTOPbIX GbIIH YCTPOEHBI ,HAa OCHOBAHMAX KAMEHHBIX, BOAHbIC TEUH
(BOLOMPOBOALI), aKH PEKH, TEKyUlHe 4epe3 BeCh Kpemab-rpai, ocaaHoro paaw
CHAEHbA®.

[TepBbIH HaMOPHBIH BOAOMPOBOJ, NOCTPOEHHBI PYCCKHMH MacTCPaMH
Tpedunom IllapyTunbiv H AntoHoM KoHcTanTuHOBEIM B 1631 roxy ans mo-
Aayu BOABI B 1APCKYIO MOBApHIO, NPOCYIeCTBOBaJ OKOJIO ABYX JeT. B 1633
roay OB NOCTPOEH HOBbIH, 60Jbiei NMPOH3BOAHTENBHOCTH BOJONPOBO,
BbINOJIHEHHbIH H3 CBHHUOBBLIX TPYO.

3abenuH ynoMuHaeT o0 OILHOM M3 coCTaBHTeseil XpoHorpados, ¢ BO-
CTOProM OT3bIBAIOUIEMCA O CTPOHTEJALIOH AEATENLHOCTH IIPH ape Muxauac
H, B YaCTHOCTH, O ToM, kak B 1633 'rony MacTepa ,XHTPOCTPOHHBIMH Xy-
MOXKECTBAMH BO3BENH BOAY H3 MOCKBBI pPexH Ha HAapCKHiA ABOP paaH BeH-
Kkoro notpeboBanun“ ®. B 6Gaiute 6bl1 ycTpoeH KoJoAeld, B KOTOPLIA BOxa no
Tpy6e mocTynana u3 Mocksel-pexH. Hacocom, npHBOAHMBIM B A€HCTBHE J0lI1d-
JIMHOH TATOH, BOJAA MOAaBanach B CBHHUOBLIA GaccedH Ha BepXy GallluH, OT-
Kyda H Pa3BOAMJIACL HA JBOPUOBLIC HYMALI. )Ta BOAOMOABEMHAsI MalllHHA,

A, A.Crpo KOB. OryeT 0 pacKoNKax APERHEro Pycckoro Boaonposoaa. .Hosio-
POACKHH HCTOPHIECKHH cOopunk®, s VI, 1939,

2H.H. Bopounu [Mamatunku srainmupo-cysnaspckoro 3oaucctsa X I—XIII nekos.
Man. A. . CCCP, 1947, o=y o

3 M. 3a6enunu. HMcropua ropona Mocksw. 1905.
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nocTpoenHast mactepom Xpucrodopom [anoseem u ycrtaHosiaeHHas B Bomo-
R3BOAHOH GawiHe Ha Gepery MocKBbI-pekH, Oko10 75 sieT cHabwana Kpemas
Bonoil. B 1706 roay, no ykasy [lerpa I, cBuHuoBble TPy6nl OT GalHM 10
capa ObliM pa3oOpaHbl M nepesBeseHul B CTpPosiutHiics [leTepbypr.

Ha 10xdom ckare KpemsicBCKoro xonMa 6bliM pa30HThl Tak Ha3biBaeMble
HHIKHHE W BEPXHHME Caibl; 31€Cb KC ObLIH TEMIHIBL, OpaHXepeH H He6GoJb-
mue (oHTaHL — ,BOJBLI B3BOAHLIC®, K KOTOPLIM BONa NMOABOAMJIACH MO CBHH-
uosbiM Tpy6am. B 1681 roay B KpemaesckoM camy yCTpOHMAM Npyn, BblIO-
YKEHHbIH CBHHUOBLIMH I1uTtamMu. Bona B Npya Taxke nmnoaanaJjaachb H3
Bonos3Boanoii Gauiwu.

Cxema kpemnesckoro Bomonposona k kouuy XVII sexa no pexoucTpyx-
iii npo¢. H. M. danbkoscioro umesna BHI, NMPeACTaBJIEHHBIA Ha PHC. b.

B XVII Bexe, ¢ nansHeifilnM pasBHTHEM THAPOTEXIHKH, MOSABASIIOTCS
npoeCCHH MacTepoB BOAOB3BOMAHBIX A€J, NVIOTHHHBIX A€M, BOXOCTOUHBLIX AEJ.
Bcerpeuvaiotca umena EpoxoBa FiBana — BomOB3BOAHBIX €1 MacCTepa, OnaWBaB-
UIETO CBHHIOBBIMH JIOCKaMH ToOCyZapeBy MbinbHiOo; HMBaHa Kopena — Bozo-
CTOYHBIX 1€/ MacTepa, YHHHBUIEro ,BolsHble Koseca“ B HoBo-Hepycanrumckom
MOHACTHIpe; ueNod ceMbH KOCTOYCOBBIX — KaMeHHbIX €1 TNOAMacTepPbeB,
COODYAHBUIHX BMECTE C IVIOTHHHBIX Nen noaMactepbeM AnapeeM (POMHHBIM
B 1667 roay nsnotHHy Ha BuHorpagHom npyzay B Hsamaitnose; [anakTHoHa
HHKHTHHA — BOXOB3BOAHLIX NEJA MacTepa, NOKphiBulero B 1685 rony cpuHIO-
BLIMH JIOCKaMH BepxHHH cala B Kpemse W npousBoAHBUIEr0 Ha TOX paHee
BOXOB3BOJHBIE PAabOTHl ,HAa BCE TPH JABOpPUA H Ha KOHIOWHIO H B caAd...*’;
Tpeduna llapyTHHa, 0 KOTOPOM Mbl Y)XK€ YMOMHHaIH B CBS3H C YCTPOHCT-
BOM BoxocHaOxeuuss Kpemas B 1631 romy.

Botr manexko He mOAHbIH nepeyeHb PYCCKHX MacTepoB, paboTaBUIHX B
XVII Beke. Bce 3To roBoput 0 TOM, UTO pPaGOTHl MO ,BOAOB3BOAHLIM® YCT-
poiCTBaM, MO COOPYIKEHHIO IIOTHH H BOAAHBIX KOJeC, fBJASABIUIHXCA OCHOBHOM
JABHTaTEAbHOH CHJAOH Ha 3aBOJax H ,NMHJbHBIX MeJbHHUAX*, 1e ObLIH e NHHHY-
HbIM ABJEHHEM B TO BPEMfA, H YTO ypOBEHb THAPOTEXHHYECKHX 3HaHHi H Ha-
BBIKOB Y PYCCKHX MacTepoB Obl1 JOCTaTOYHO BBICOK.

B stom xe Beke (my6aukauma K. B. Muccesnb) Bo BpeMa 3aCTpOMKHM
BbICOKO pacmosOKeHHbIX Hanx [HenpoMm yvacTkoB KHeBa A5 BOAOCHAOXKeHHs
yactH [lomona ycTpaHBaeTCa LEHTPANH30BaHHBLI BOAONPOBOX. I pyHTOBas
BOAa COOHpanaCb ApEHaXaMH, MO KOTOpPbIM OHa OTBOAMJIAach B COOpHBINA Ie-
peBAHHBIA BOXOEM, pacnosoxeHHbld Ha BbicoTe 30 4 Han [lomonom. Ot Bo-
l0€eMa 10 JAEpeBAHHOMY TpybGonposoay npotsxeHueM okono 500 x Boxa
OTBOAHJACL B 6acceilH, NepeKphIThIid KynoJIoM, OnepThiM Ha KOJOHHH. B cepe-
nuHe 6acceiiHa Obuta (urypa CaMmcosa, pasmMpaloulero nacTb J1bBy, H3 KO-
TOpOi OH/a CTPys BOAbI, mazaioulas B 6acCeiH. ITO COOpPYXEHHE COXpaHf-
Jock 10 1908 roma M 6bIO 3aKPLITO BO BPEMA 3MHAEMHH XOJEphl B TOPOZE..

Peskuit nosopor, npoxcuenwsit ¢ Havana XVIII croseTs B KH3HH
Poccuu, pasBuTHe MaHydakTyp, GoaburHe ycuaus uaps Ilerpa I, crpemus-
IIErocA BLICKOYHTL H3 PaMOK OTCTaJOCTH, CO3ZlaHHE CHJIbHOTO JIBOPSIHCKOrO
KPeNOCTHHYECKOro rocyapCTsa, NPHBEJIO K 3HAYHTEJIbHOMY COBEpLIEHCTBOBa-
Hht0 TEXHHKH.

C/10XHBEIE THAPOTEXHHYECKHE COODYXEHHS YCTPaHBAlOTCA B NMETPOBCKOE
BpeMsi 1A moabeMa Boanl K (oHTaHam JlerHero cama. [lo kpasM rpora,
KOTOpLI Havan cTpouTsh lllnioTep u 3akoHun/, BeposATHO, 3eMLOB, Ha KphIlIE
HaXOAMJHCb JBa BONOEMAa, Kyla BOJAa HakauuBasacb H3 (QOHTAHKH HACOCOM,
ér)cranoanenﬂum B 0COGOH kamepe; 3areM BOIa IO TpyOaM Pa3BOAHIACHL K

OHTaHaM.

1. 3a6eaunn. JoMawHuid OblT pycckux uapei. 1872.
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»OrnezefcTByiollas MallMHa* B BHAE mapo-aTMocdepHoro Hacoca (pHc. 6)
Obila BnepBHie NPHMEHEeHa A/ BomOCHaGxeHnus QouranoB B Poccuu. 3tor
HAaCcoC, NOCTPOEHHLIH no 3aka3y [lerpa I B 1717 — 1718 ronax, 6bls1 ycTanosaeu
B OAHOM M3 NOMELIEHHH rpoTa. BHewRH# BHA rpora, yKpauleHHOro CBEpXy
6aa0CTpanoi, npHBereH Ha pHC. 7.

[ToBuanMOMy, 3Ta MaliHHA OYe€Hb OBICTPO BHILMA H3 CTPOS, TaK Kak
BCKOPE MOCTPOHJIHM BOXONOABEMHOE KOJ€CO, 3abHpaBllee BOAY TaKKe M3
DOHTaHKH.

B uavasne asapuateix romoB XVIII Bexka Obl1 mpopbiT JIMroBCKHfi KxaHas
M COOpYyeH 6acceiiH, W3 KOTOPOrO BOAa nO TPyb6aM nomapajack B BOAO-
B3BOAHYI0 GalIHIO, a H3 Hee MO NEPEKHHYTbIM yepe3d (POHTaHKY TPy6ONpoOBO-
naM — B CHCTeMy BoJocCHabeHHs ¢donTaHoB JletHero canal.

OT rpota Bena wwHpokas aaies ¢ (GoHTaHAMH, OTIHTHIMH H3 CBHHUA TO
moaeasm K. Pactpeann u [luHo. B camy 6bi10 Take 00Jibuioe KOJNHYECTBO
BCEBO3MOXHBIX .BOAAHBIX 3aTel, KoTopule Tak JMw06ua [letp I.

Beprxosbll B CBOEM nHEBHHKEe Tak ONHChiBaeT (GoHTaHu JleTHero caxa
B 1721 rony:

n--» OT 3TOH raneper Ha4YHHAETCH Camas IUMPOKas ajanes, B KOTOPO#H
YCTPO€Hbl KPaCHBbIE BBLICOKO OblouiHe Qourtanbl. Boma m/is HHX HakayHBaeTCs
OO0/IbUIOI0 KOJIECHOI0 MAIIHHOIO H3 KaHana B ocobble ©GacceilHbl M moToMy ee
BCErJa A0CTATO4HO. Y nepBoro (poHTaHa — MECTO, rAe OOGLIKHOBEHHO ObIBaeT
uapHua cO CBOHMH JlaMaMH, a y CJEAYIOLEro CTOAT TPH HJH YeThipe CTo.a,
33 KOTOPBIMH TLIOT H KYPAT Tabak. JTo MecTo uaps. Bnpaso or 3rtoil mio-
WAaAKH CTOHT MPEKPACHas CTAaTys C MOKPLITLIM JIHIOM, Y NMOAHOXHS KOTOPOIt
TEYeT HJIM, BEPHEE CKa3aTb, ObET BOJA BO BCE CTOPOHHI...

[IpotHB nTHuHHKa ycTpoeH (OHTAaH B BHIAE BHI30JOYEHHOTO KackKana,
YKPAalIeHHbIA MHOXECTBOM BbI30JIOYEHHBIX COCYIOB...* 2.

JIeTHHH Ca;m HEONHOKPATHO llepPeNIaHHPOBBIBAJICSH, NEPECTPAHBAJICH, H OT
ero Crapbix ()OHTaHOB O HalUIero BPeMEHH HH ONHH HE COXPaHHJICH.

YCTpOHCTBO (DOHTAaHOB H NOABLEM BOABI A HHX OBUIH HE PEAKOCTLIO
B T€ BpEMeHa.

Tak, no onucannam cospeMenHuka, B 1739 rony ana uMnepaTpuust AHHbI
FloaHHOBHBI, JIIOOHBIIEH BCEBO3MOXHBIE 3peJIHLIA, MO 4YepTexaM KaHuIepa
A. [1. TatHuiesa Obl1 BbINOJHEH OKOJO JIEASHOTO I0Ma CBOEOOpa3Hblii OHTAH:
PAAOM CO 3flaHHEM CTosla ¢Hrypa CJIOHA B HaTypa/JbHYI0 BEJHUYHHY, M3
X000Ta KOTOpPOro 6una CTpys BoAbl BHICOTON B 17 #; BOma x (OHTaHy ToO-
AaBajlaCb HaCOCOM; B HOYHOe BpEMsi H3 x0060Ta BhbIOpachiBajaCh ropsiuas
HedTs. [Tlepen Bxomom B JleasiHoi AOM CTOSA/MH [Ba Aenb(HHa, TaKKe Bbi-
OpachiBaBUIHE CTPYH ropsuleil HedTH.

3HayHTe bHBIE PabOTH MO COOPYXXeHHIO (OHTAHOB BHMOMHMA Pactpesan
B HOBOM JleTHeM cany.

»51 BeJen BHIPHITH NPyA GOJBIIOTO TPOTAXKEHHS, PACHOJOKEHHbIH GaH3
ABOplUa, NMPHHAAJIEXKAILErO K HOBOMY Caly, TAe A YCTPOMJ Takxke O60JblOoi
JAOMPHHT H3 3€JIeHH, COCTOSLIHIA M3 JIMMOBBIX a/l/eil C M3TOPOAAMH H3 pas-
SHYHHIX JepeBbEB, MECTaMH YKpalUIeHHbIX OapesbedaMH NO30JO04YEHHLIMH, C
BazaMH, C B3JIETAlOLUHMH CTPYAMH BOABI; BOKPYT 3TOro 6Gossiroro Gacceiina
OBbUIO NOMEIEHO HEeCKOMbKO MPaMOPHBIX CTAaTyi.

... B HOBOM cajy BBLICTPOMJ MO TMPHKA3y HMOepaTPHUBI GOJbLIOE BaHHOE
3aHHe C OOJbIUHM 3a/0M, MOKPHITHIM KYNOJOM, C GOJbIUMM (OHTAHOM M3
MHOTHX CTpy#...“ 8,

! H. M. Cuupnos. Mapcoso [Tone. Man. .Mckycctso®, M., 1947.
z JlHeBHHK KaMep-loHkepa Beprxoasua. M., 1858.

"3HrMynn Bartoscknil, Hosue saTepHadsl 06 apiuTekTope Pactpenan.
Jlesos, 1939,
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7. ['pot JletHero cana. ['pasiopa nepsoit monosuum XVIII seka

B reuenne XVIII—XIX Bexos kpynwueitiune 3oxuue Poccuu mpoexTHpo-
BaJH H CTPOHJIH MHOro ()OHTaHOB.

[TpoexT MOHyMeHTaJIbHOrO (OHTaHA C LUMPOKHM TIPHBJIEYEHHEM IMIaCTHKII
Obl1 paspaborad B. M. Baxenosvim (1737—1799) mis HeocyuiecTsieHHOro
Y BECEJIMTEILHOrO HMIEPaToOpCKoro ,Ha Exatepurrodckom mecre noma“ (puc. 8).

Muoro npoektoB ¢outanos ocraBua A. H. Boponuxuu (1759—1814).
[MocTpoennsiit um B 1806 rony dourtan s [Tyskose Ha ckoHe xo.aMa, 06pa-
weHHOM K [letepbypry, ABAAETCH JyYWHM COOPYXEHHEM KaMEPHOH apXH-
TEKTYPHl B OKPECTHOCTAX roposa. OXHH H3 BapHAHTOB 3TOr0 INPOEKTa NPH-
BeIeH Ha pHC. 9.

Huarepecen npoexrt ¢ourana B [Teteprode (puc. 10), BHIMOJHEHHBII Ten
e MacCTepoM.

B 3ameyaTesJbHOM JOKYMEHTE pYCCKOHl KYJbTyphl MEPBOH MOJOBHHBI
XVIII cronerus, B nNepBoM apXHTEKTYPHOM TPaKTaTe, HMEHyeMoM , JLOJKHO-
CTH APXHTEKTYPHOH IKCMEIHLHH®, BONPOCY YCTPOHCTBA HOHTAHOB IIOCBSILLEH
OTAENbHBIH NyHKT ,O NpoBOAE B NPHIHYHBIX MECTaX A/ (DOHTAHOB BOIbI“.
B uem muwercs: , [Jas yno6ueiuiero y10B0i6CTBHA H KPacCOThl TOPOAA MOJ-
JIEXHT HA 3HATHBIX MVIOUWIAZSAX H B NPHCTOHHBIX MECTax ropoja CAeaaTh Mmyo-
JIHYHble (DOHTAHLI“; 1 Nasee TOBOPHTCS O HEOOXOAMMOCTH BHIGOPa MeCTa,
OTKyma OyzmeT 3abHpaTbCsi BOAA, O HEOOXOLMMOCTH COCTABJIEHHS NPOEKTA
i OTPEAEJIEHHA ,BO YTO NMPOBOJ OHOM BOJbI CTaTh MOMET H VISl COJEPIKaHHH
€XEroAHO, YTO A1 TOro Oyner norpe6uo“!. Ocobble MyHKTH 06 YCTaHOBKE
HaCoCOB, O NPOKJAAKE MOA3EMHBIX TPYO, HETaJAbHO H3JaraiolulHe BCe Heoo-
XOLHMBIE MEPONPHATHA IJ1f CTPOHTENLCTBA, TOBOPST O BLICOKOM YPOBHE CTPO-

! ApXHTeKTYpHuH apxus, T. 1. Man. AkageMun apxutekTypni, 1946.
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10. Mpoexr doutaua B [leteprode. Apx. A. H. Bopouuxuu

HTEeNbHOH TEXHHKH TOro BPEMEHH H O COJHAHLIX FHAPOTEXHHYECKHX 3HaHHAX
coctaButeneid ,JloMKHOCTH.

B rteuenue Bcero XVIII Bexa cTpoHTENsCTBO (hOHTaHOB B Poccuu npo-
po/mKkaetcs; GoHTaHb coopyxawTcs B [letepOypre, Mockse, B HMmepaTtop-
CKHX NBOPUAX H NapKaX, B MMEHMAX 3HATH, [OCTHras HEPeAKO HCKJIOYH-
TENLHOM aPXHTEKTYPHOH BbIPa3HTENbHOCTH. Hanbosee spkHM npHMepom MoryT
caywuts ¢outansl [lereproda, nocTpoeHHbie B OCHOBHOM B NepPBOi MOJIOBHHE
XVIII eka mo mpukasy [lerpa I.

B TedeHue Oosiee NBYX CTOJETHH apxHTeKTOpul DBpoyHwreiin, Jle6aow,
3emuos, Pactpeann, Mukern, Ksapenru; cxyssntopol Baccy, M3oxrtun, Jla6-
3uH, [Tnuo, Cuzmopos, Llly6un, Koanosckuit, ToacTOH; MacTepa (OHTaHHBIX,
JHTEAHBIX H KaMEHHBIX PE3HbIX AEJ M TbICAYH TANAHTAHBBIX KPEMNOCTHHIX Ma-
CTEpOB CO3JaBalH CaloBO-NApKOBHIA aHCambab [leTpomBopua ¢ ero uaymu-
TeJAbHbIMH (DOHTAHAMH, N0 NPaBY CYHTAIOUHMHUCA Jy4YUHMH B PoccHh.

.JT0 — pe3uaeHuns uaps mopeit. Gourtauel B [lereprode ne npuaartox,
a raasHoe. OHHM ABIAIOTCA CHMBOJHYECKHM BbiPaXXEHHEM BOASHOrO LAPCTBA,
Tyueil GpuI3r TOro Mops, Kotopoe nJieuletcs y 6eperos [leteproga.

... UyaHo xopow u no3tuyeH [lereprod, xuBo# cBumeTE b Cambix OJe-
CTALLMX H CaMbiX TParHYeCKHX CTPaHHU PYCCKOH HCTOPHH W caM Mo cebe
npexkpacHbifi xyaoxecTBeHHbll namaTHuk XVIII Beka, Ha cosgaHue KOTOPOro
NMOJIOXHAK CBOH YCHJAMA MacTepa Toro spemeHH“ (A. Benya).

Bnepseie o [Teteprode ynomnnaercs B ykase [lerpa [ ot 20 Hos6pa 1707 ro-
Aa, B kotopoM rosoputcs o Hapsane 40 000 pabounx k BecHe Gyayulero roaa aas
NPOH3BOACTBa CTPOHTENbHBIX paboT B [lerepbypre, Kporwrtaare u [leteproge.

[letp ymeasn muoro BHumanusa [leteprody. Crpemsacy x TOMy, 4TO6HI
pe3HaeHUMs PYCCKHX HMIEPaTOPOB Oblla He XYXE, 4YeM y 3anajHOeBpone-
CKHX MOHAPXOB, OH OCYLIECTBJAET TAKOH aPXHTEKTYDPHbIit aHCaMOJb, KOTOPHIA
.3€J10 nepBefliHM MOHAapxaMm NPHJIHYECTBYET.

JlaBasi IOCTaTOYHO KAaTETOPHYECKHE yKa3aHHf MacTepam 00 yCTpoicTse
pa3auunbix coopyxeuuit B [lereprode, [lerp akTHBHO BJIHAA HA apXHTEK-
TYpPHHH 3ambiCe/l, HaXOAA BpeMs Ha Pa3pabOTKy AeTajbHbiX yCJIOBHHA Ha Mpo-
€KTHPOBaHHE H CTPOHTEJLCTBO (POHTAHOB, MPHMEPOM HETO0 MOTYT CJYXHTb
CO6CTBEHHOPYYHbIE MHCbMEHHBIE PaCNOPSXKEHHs, C YKa3aHHEM Ha IaHe, rae
H KaKHE COOPYIKEHHH HAIEXHT CTPOHTD:

.B Mounnesupe, nocpeab oropoza, Ha nepekpectke ¢ouTany Ne I, a
rae 4 —craTyd 30/104EeHBle CHeNaTh, MOX HHX MKEJNe3Hble MOACTaBKH, NOXA

2 M. A. Cnsuwwos 17



DKAYIO YeTHipe M3 TOJNCTHIX CBA3EA H OKOJIO HHX KPYyT/ble MEAHHEe TOue-
Je MbeNecTaqn He TOJCTHE, BH30JOTHA NOCTAaBHTb H BOAY NyCTHTH, Habul
} IOA HOr BOJAA JMJacCh K 3eMJie IJIafiko, KakK CTEKTO.

.. Kamxkany mapMopoByi0 npoTHB Manoi MapJIHHCKOM, C MaJbiM TPOTOM
IHKOI0 TOPOI0 NPOTHB MOMEJH, NEPEN HEW Y30pyaThli MOCT C NMOKPHITHIM
)AAHBIM XOHOM. Y Ceil TOpbl CMOTPETb, uTOO ABE CTapble AOMbI HJH PYHHH
WM O ABYX MIH O TPeX 3Ta¥ax, H 4To6 Maibl He Ka3aJHCb NMepen ropoio
caesaHa OblJia NPONOPUHS.

...Tlepen Gonbuioi kawkanoi nenatb HCTOpHIO EpkysoBy, koTopuit ne-
*TCA C TafioM CEAMHIJIaBbiM, Ha3biBaeMBbIM THIPOIO, H3 KOTOPbIX roJ0B OyneT
[TH BOJA NO KallKanaM...

Hapepxy y MapauHackoit kawkansl npoTHB MoHnJesHpa aenaTbh Tejery
eNTYHOBY C YETHPbMA MOPCKHMH JOWAAAMH, Y KOTOPbIX H30 PTOB MOAET
yia M 6yner JMTbCA MO KallKaJaM H yCcTynaMm JenaTb TPHTOHH, SKOOHI
‘panx B TPyGbH MOpPCKHE H JeHCTBOBanH Obi TE€ TPHTOHBI BOAOIO H 0Gpa-
)BaJH Obl pa3Hble Hrpel BOAsHBE...“ .

[Toaxe, B 1724 roay, oH npukasan ,N0 6GOJbLLWIOMY KaHaly B HHLIENsX
clenaTh 4Yall¥ XEepeBSIHHbE KPYT/bE€ H TIOKPbITb CBHHUOM. Y MajlblX nanat
NPOTHB NpyAa B HHUUWEAX CAeaaTh yeThipe (oHTaHn H3 Esonosnix datGos.
B Maamlx rajepesx, YyTO B NapTepax, Kalwkana AesaTb (OHTaHBl H Ha BepX
NbeAEeCTaloB ZeJaTb CBHHUOBHE (QHTypui“ 2.

It noppobHue ykasanua [leTpa M neraH B OCHOBY TNpPOEKTOB, pa3pa-
GOTaHHBIX MaCTE€PaMH, COOPYAHBIUHMH NeTepropCckHe (POHTAHHI.

[ToBHzHMOMY, B 3TO )Xe BpeMs B 6OnbUIOM TpPOTE ObIIO YCTAaHOBJIEHO
>CKOJIbKO CTEKJAHHBIX KOJIOKOJIOB Pa3HOi TOHaJIbHOCTH, NPOOOYHBIE MOJIO-
JYKH KOTOPHIX NPHBOAMJIHCH B ABHXEHHE MOCPEACTBOM MEXaHH3Ma C KoJe-
)M, BpalllaioWKMCs CHAOH nagaouieid Boan. CyLIeCTBOBAaJH'3TH KOJOKOJA
ue npH Exatepune lI; Ha3biBaJHCh OHH TOrAa ,KOJOKOJMbHEH, KOTOpas BO-
JI0 XOAHT".

B ,Kamep-pypbepckoM >KypHaJe® BCTPEYaeTCs 3anHuCb, AaTHPOBAaHHas
aprycta 1720 roaa, o ToM, yto [leTp e3nun BMeCTe C apxHTeKTOpoM BpoyH-
TeAHOM BEPXOM ,ATsi OCMaTpHBaHHA BOA — OTkyaa nposecTH B Ilereprod
JyAH, B kackaiel H (OHTaHH, paccrosuueM ot [lereproda seper c 12...%3
. oKpecTHOCTAX Pomun).

BaaronpuaTHHA peaved obecnmeuna GecnepeGoiiHoe cHabxeHHE BOAOK
>Tepro®)CKHX (OHTaHOB 6e3 YCTPOHCTBa KaKHX-THOO BOAONOABEMHHX CO-
JYXEHHH,

3TO CJOXHOE NO TEM BPEMEHAM THAPOTEXHHYECKOE COOPYIKEHHE, BHINOJ-
:goe nuToMueM Ilerpa [ pycckum mumxenepom Bacuanem TyBo/koBHIM,
MEJO PpasBeTBJIEHHYIO CHCTeMYy TPYOONpOBOAOB H KaHAJOB; HaYyHHAJIOCH OHO
wee yeM 3a 20 kuaometpos oT [lereproda.

IlepBas ¢onTanHas CHCTeMa CO BCEMH TpyGonpoBoxamH B TeueHHe Gosee
BYX CTOJIETHI IOABEprajsach HEOAHOKPATHHIM NepesesKaM, HO IPHHUHIHAIb-
11 CXeMa BOAOCHabeHHs OCTanach NOYTH 6e3 BCAKHX H3MEHEHHH.

OcyuiecTB/IeHHe CHCTEMH NPYZAOB, KaHAIOB H MNOAAOWHX TpPy6onposo-
B, CHabxalomux Boxoi (OHTaRH, NOTPEOOBAIO KOJIOCCAILHOTO KOJIHYECTBA
2/10BEYEeCKOro TPyZAa H OCPOMHHEIX MaTepHaibHHX 3atpaT. Coopyxenue ¢om-
IHOB Hayaaoch B koHue 1720 roza, npoao/mKaioCh BECh CAEAYIOUMIHA TOX H
SJI0 B OCHOBHOM 3aKOHYEHO OceHbl0 1722 roma. Yucno paboynx mas
CTPOACTBAa KaHAIOB M PETYJIHPOBAaHHA PEYEK B NOCJAEAHHE MECsAUA PaGoTH
>ctrrano 4000 yenosex.

1 Mocksa. llearpoapxus, kuura 61, a. 286—290.
2 Tam xe.
3 U. U. Toaukos. Jeauus [lerpa Beaukoro. 1788.
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Jletom 1723 rona Boaa Gbiia mylileHa 3 HaCKOPO CAeNaHHWE (DOHTAHbI,
H mepel H3YMJEHHbIMH COBPEMEHHHKaMH 3a6HJH COTHH CTPYH, 3aWrpaju Ha
COJIHLIE MHOrOYHC/IEHHble Kackaae. Ho ¢onTann pa6oTasH HenpomosHTeNb-
HOE BpEMs, TaK KaK THAPOTEXHHYeCKHe paboThl OHAH BBINOJHEHbl HAacnex;
HanpHMep, BOAONPOBOAH OLICTPO NPHIUIH B HETOAHOCTb; KaHaJLl H LIMIO3HI,
HE BHIAEPXKHBas HAaNopa BOAH, ObICTPO PasMBIBA/IHCh; HANIOPHBE TPYGONPOBOAbI,
CleNaHHBIE GONbIIEH YaCTbI0 H3 JEPEBAHHBIX TPY6, Pa3pylIanHCh; He3HauH-
Te/bHBIE YYaCTKH 4YYTYHHBIX TPYOONPOBOAOB MNpPONMYCKadH BOAY B CThIKax
H3-3a HECOBEPUIEHHOH KOHCTPYKLHH HX.

B 1760 rony aepessinnple TPyGONpOBOAbI GbLIM 3aMEHEHBI YYTYHHBIMH,
Y/IOXXEHHBIMH TNIPAMO Ha TPYHT, 0Oe3 kakod-1H60 mnoarotoskH. Ho M nocse
3TOr0 NOCTOSiIHHBIE aBAPHH HAa BOJAONPOBOAHBIX COOPYXEHHSAX NPHBOAMIH K
TOMY, YTO KOJHYECTBO BOAbI, NOAaBaeMOH K (OHTaHAM, yMEeHbLIAJOChb, HANop
y (OHTaHOB CHHXaACA, H 4aCTO BO3HHKAJIO ONaceHHe NepepuBa NOAAYH BOAMI
H MpeKpauleHHs neidcTBUs (PoHTaHOB.

PeMOHTHbIE PaGOTbI M y/NyuylleHHE CHCTEMBl MNPOAOAKANHCL B TEUEHHE
Bcero XVIII Beka, HO KONHYECTBO BOAHW BCE yMeHbluanock. B 1832 roay 6wia
BHIPBIT TaK Ha3bIBAEMBIH ,HOBOCOEIHHHMTEJNbHBLIH® KaHaJl NPOTHXEHHEM OKOJIO
O KM, TI0O KOTOPOMY moulia BoAa M3 kJouyed aepesenb JIonHHa M JleBoso.
3TOT KaHa/l 3HAYHTEJbHO YBEJHYHI NeOHT BOAM, noctynaiwoulei B [lereprod.
B 310 xe Bpems or Pososoro npyma GHJH NPOJOKEHH YYTYHHBE TPYObI
Anametpom 610 mm, c nauHoi 3Bena 1430 mMm M TONMHON CTEHOK 25 MM.
OTH TPYObl COEAHHAIHCH ME@XAY COGOil npH NOMOWM (1aHUEB Ha YeThipex
00/ITax; YNJIOTHEHHE CO31aBajlOCh CBHHUOBOH NPOKJAAKOMN.

Cxema (OHTaHHOrO BONOCHAGXKEHHS NPEACTABASETCH B CAEAYIOLUIEM BHIE
(puc. 11). B 22 xx k 1ory ot [leteproda, y nepesens 3a6opomse M [lanmHo,
Obi1 BBIPBIT CTapelii TETPOBCKHH KaHa/l, KOTOPBIHi NepexBaThiBal pPyuYbH H
KJIOYH, TEKYUIHE OT 3THX ZAepeBeHb. Ha NATOM KHJIOMETpe K HeMY NpPHCO-
eIHAHIIH HOBbIH KaHan. J[lanee no OTpPeryHpOBaHHOMY pyCJY pPEYKH KaHal
wen no llIHHKapCkoro mw03a ¢ ABYMs 3aTBOPAMH; Yepe3 ONHH H3 HHX BOJA
Hanpasasiacb B [lereprog, uepea Bropoii — cOpachiBaiace B peky CTpeJky,
Koraa (OHTaHBl He paboTain (TO-eCTb B OCEHHEE H BECEHHEE BpeMs).

3a W/030M KaHal nHTan ueayw cucreMmy npynos (Llepxosubiit, BaGuH-
ckHil, Pynnubii, Opanubiit, AHTHiCKHI, Meabnuunbii, CamconbeBckHit, Kpyr-
Auiii H apyrue). [locae kpyrsoro nmaBH/IbOHA BOAA OTKPHITHIM KAaHA/JIOM N0JaBa-
nack K OJIbTHHCKOMY DYy H IO ABYM 3aKPbITHIM HINOPHLIM TPY6ONpoBoaaM —
K (OHTAHHBIM KOMIIO3HUHSAM, PacNOIOKEHHHM y NBOPLA M KaHana, K (POHTaHaM
HHXXHErO M BEPXHEro canoB H (oOHTaHaM B 3amafHOH YaCTH HHXHETO
napka.

MaxkcHManbHBlA pacxod BOALI (JOHTAHAMHM BCEFO0 KOMIJIEKCA COCTaBJIS
okosno 3000 sfcex; ona BuiGpachBaiack B Bo3ayx uepe3 2500 GoHTaHHBIX
HacalloK.

B mepBhie roAb CBOEro CyueCTBOBaHHA NOYTH BCe (OHTaHBI NpPOCMaT-
PHBAJHCb C BEPXHEH MJIOWIANKH NEpexn ABOPLOM,— (QHrypHO NOACTPHKEHHbIE
HH3KHE JepeBbsl H KYCTaDHHKH HE 3aKpblBaJH NapTEpPOB C LBETHHKaMH, IO-
30/I0YEHHOH CKYJbATYPH H BCIOAY ObIOIIHX BBEepX (POHTAHHBIX CTpY.

B 1726 rony psn (QoOHTaHOB, BHNOJHEHHBIX M3 AEpeBa, NPHIIE] B He-
rOAHOCTb; no noknany CeHsiBHHA ,(HrypH JAepeBsSHHBE H3 J30M0BLIX (habon
B Tpex (OHTaHaX, YTO B HHLIEJAX NO o00e CTOPOHH 0O/MbLIOrO KaHazna, Ko-
TOPHE CAENaHBI HAa BPeMs, OT COJHIA H MOKPOTH BECbMa PacCeNHChb H pac-

KJIEHIHCh* . KaHuessipHst OT CTPOEHHH nopyum/a TakHe e (QHrypbl OTJHTDH
H3 CBHHIA.

'M. U. Toankos. deanns iletpa Beauxoro. 1788.
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13. Ponran .Camcon*

B Teuenne XVIII cronetns QoHTaHH HEOXHOKPAaTHO pPeCTaBPHPOBAJIHCH,
HO yXe K KOHIy BeKa peCcTaBpallifi CBHHIOBHIX (DHryp Crasa HEBO3MOXK-
HOH.

K Ravany cemMuaecsaThIX rofoB mnerepropckuHe (OHTaHH CHJIbHO OOBET-
I1aJTH, PAX COOPYXeHH#E TpeboBal CEPLE3HOr0 PEMOHTA.

8 nionss 1768 roma Exarepuna Il mucana Huxwure [Tanuny: ,Toabko 6Ges
Cepaua BHIAETb HE MOXKHO, KaK BCE 3JeCb 3anyuleHo, xors ¢ 1762 roxma s
Ha To BhiZana 180000 py6aeii, a crapuit Xpuy Eunarux Bmecro Toro, yto6hl
[Nereprod YHHHTL, YOPT 3HAET YTO M3 TEX HEHer aean’.

B XIX Bexe pecraBpauxonssie pabotTh B [lereprode npoaoKaauCh.
[Ipn Huxonae I Iereprod Owin emle pa3 o6HOBJAEH, CTaTyd W (DOHTaHH BHI-
30JI0YEHHI.

LlenTpanbHoit kommosauuuoHHO# ocbl0 [leTpozBopua sBAAETCA KaHAN C
amneeil ponranoB (puc. 12), maymed oT MOps, C PACIIMPHIONIMMCH KOBLIOM,
B KOTODOM YyCTaHOBJeHa ckyabntypa (CaMcoHa, pasaupaioulero mnacTh JibBa,
H3 KOTOpOH ObeT MollHaf CTPys MAHaMETPOM 75 Ma, BHICOTOH okoa0 20 .
$urypa, BumosneHHas ckyJabntopoM M. H. KosnoBckuM H oTiHTas Macre-
pom B. ExumoBriv B 1802 roay, 6bima OKpy)KeHa KOJbLOM H3 8 HaK/JOHHBIX
cTpy# (puc. 13).

YcranoBaena 3sta (oHTaHHAas KOMINO3HUHA B yecTb [lerpa I, repos [Toa-
TaBCKOH moGennl H 3aBoesaTes1s DanTHHCKOrO MOpA; OHa CHMBOJH3HPYET IO-
beny Hanm mBemamH. JTa KOMNO3HLHA Oblia 3axymasa [lerpom, HO ocymie-
CTBJIEHA mocse ero cmepTH, B 1735 romy. ABTOp nepBoHa4ya/bHOH TpPymnml
HEH3BECTeH. ‘

3akaH4yHBaeTCA KaHaJM GOJILIIHM TPOTOM C TpeMa kackagamH. Ham Bepx-
HEH Teppacoi ¢ GamoCTpanoil HaXOAMTCA apkaxa, Bexyulas B GOJbLIOH TPOT
(pHc. 14). Hax GosblusM rpoOTOM YCTaHOBJAEHH 103010YeHHLle DHTYPH ABYX
TPHTOHOB, H3BEPralolIHX H3 PaKOBHH JANEKO ObiOLIHE CTPYH BOJHI.

22



# rpot

Bun Ha Kackaaw u 60ablLOH

.

14

ONfHas KOp3HHa®

. o8

5]

!

1

23



58191400

16. CxeMa BomOCHaGKeHHa (OHTaHa
,Boasnas kop3auna*

Ha Teppace mepea rpoToM H3 TIOJbNAHOB ObIOT 17 HaKJOHHBIX CTPYH,
pasyoIIHX KOP3HHY, B UEHTPaJbHOH YaCTH KOTOPOH HAXQMHMTCA HECKOJLKO
CafloOK C BEPTHKaJbHBIMH CTPYAMH (pHc. 15).

Boma storo ¢oHTaHa yepe3 CpPeAHHH Kackal CJIHBAETCA B KOBIU KéHaja.
€Ma MOABOAKH BOABI K (POHTaHy, OCYUIECTBJEHHAs NPH BOCCTaHOBJEHHH
HTaHa B 1947 roay, BuaHa Ha puc. 16.

Y Hauana KoBuwla CTOAT OGPOH30BbIe (Hrypbl IJaIHAaTOPOB C manHue# B
aBoil pyke M 3Meeil, 06BHBalOLIlell NEBYIO PYKY; M3 MalTH 3Mell BbLIETAIOT
JYH, CKPELIHMBAIOUIHECH TOCPEAHHEe KaHana. 30/0Thie JATYIIKH, Aeab()HHBI,
116l HH3BEPraloT BOAY B KOBIIL.

[To cTopoHam rpoTa yCTpOEHBI KaCKaibl C CEMbI0 CTYNEHAMH, YKpalleH-
€ MPAaMOPHbIMH YallaMH H aHTHYHBIMH CKYJbNTYPaMH.

B xackane Ha KaXJIOH CTYNEHH HMEIOTCA IBE HACalKH, H3 KOTOPHIX ObiOT

YTHKaJbHbIe CTPYH (pHuc. 17). [Tnan xackaloB ¢ yka3aHMem OTMETOK MOPO-
* npHBenci Ha puc. 18.
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18. IMaan kackanos

Mo Geperam KaHana, BAOJbL ained, pacnosoXeHo mno 11 kpyrabix Mpa=
MOpHBIX GacCedHOB C HAaKOHEYHHKAMHM XMaMeTPOM 13 MM, H3 KOTOPHX ObiOT
BepTHKaJIbHEIE CTPYH BHICOTOIO Ok0M0 6,5 . BaccediHBl COeXHHEHH OTBOX-
HHIMH TPYOKaMH C MackKapoHaMH, YCTaHOBJIEHHHIMH Ha KaMEHHOH CTeHe KaHasa.
Boza M3 HHX BHITEKaeT B KaHal. Bcs 3Ta BoasHas (eepus Hmkmero cana
passepThiBaeTcss Ha (ome Ilereprodpckoro nsopua, nepectpoenHoro B 1745
roay Pacrpemnu.

B 1722 rony OH/ BHIOJNHEH Kackaj, NEPECTPOEHHHA M nepexphl-
ThIf CBHHUOBBIMH JHCTaMH B 1739 romy; HaBepxy KacCkaxa yCTaHOBJIEHBI
CKy/bNTYPH TPEX APAaKOHOB, H3BEPralOUIHX UIHPOKHE CTPYH BOAB Ha CTYy-
NeHH Kackaja. BrHoCJeACTBHH 3TOT (DOHTaH HEOAHOKDATHO TEpPEeCTpaHBaJCH.
CoBpeMeHHHI €ro BHJ NpHBEAeH Ha puc. 19.

B 1739 rony Obu1H MOCTPOEHH! 1BA TaK Ha3blBaEMbIX ,PHMCKHX“ (oHTaHa.
B 1799 roxy HX mepecTpPOMIM M OGJHUOBAIH LBETHHIM MPaMOpoM. Bricokme
CTPYH BOAH, NaJAIOUIHE B BEPXHIOI Yauly, MEpeNHBAIOTCA B HHXKHIOW, a H3
Hee B Oacceiin, CKpHIBaf 32 TOHKOH meJEHOH BOAE MACCHBHHIA mNbeAecTan
¢ yeThlpbMsi 6poH30BEIMH MackapoHamu (puc. 20). Cxema BOZONPOBOZHBIX
¥ BOZOCTOYHHIX TPYOONpPOBOZOB, NHTAIOUIHX 3TH (QHTAHH M rPynny APYTHX,
PacnOJIOKEHHEIX HEeNoxaieKy, NpHBeaeHa Ha puc. 21.

Henonanexy or Mapan HaxomuTcs Kackan ,30J0Tas ropa“, COCTOSUIHH
u3 20 CTynmeHe#, BEPXHAA 4aCTb KOTOPLIX BHINOJHEHA H3 6es0ro Mpamopa,
a GOKOBHIE CTOPOHBI OTZAENAHBI 30JI0YEHBIM MEAHBIM JHCTOM. [1o 3010THCTOMY
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19, Kackan ,lllaxmarnas ropa*

OTTEHKY, KOTODBIi npuaaer Boae GOKOBasA OOJHIOBKA, (DOHTAH M MOJSYYHA
HaHMEeHOBaHHe ,30JI0Tas ropa‘“.

[TIo cToponam ,ropelr“ GbIOT ABE MOLUHbIE CTPYH MEHAXEPHHIX (HOHTAHOB.

B6smsu *Mapauuckoro npyaa B 1853 roay 6ul1 mocrpoen ,JIbBHHBI dOH-
TaH B BHAE TPEXCTOPOHHEH HOHMYECKOH KOJIOHHAIbl H3 CEPOro MOJHPOBAHHOIO
rpaHuTa (puc. 22).

BepTHkaAbHbIE CTPYH BOABI ObIOT H3 KPYIJBIX 4Yall, PacnoN0KEHHBIX
MEXLY KOJIOHHaMH, NMOJHHMAsACh MOYTH A0 aHTabaeMenta. M3 yamr Boxa yepe3
MaCKapOHbl BJIHBAETCS B HADYXKHbIE H BHYTPeHHHE OacCeilHbl, @ H3 HUX MOJY-
KPYTJbIM KaCcKazOM NaaaeT B BOJOEM.

B UEHTpe Ha rpyae AMKHX KaMHEH CTOHT (Hrypa HHM(bl C KYBLIHHOM,
H3 KOTOPOro JbeTCsi BoAa. PHrypa H3BasHa CKYJbNTOPOM TOJCTBHIM.

Psinom ¢ MonnsieaupoM HaxomHauchk GouTansl ,[IIyTHXH®, CTPYH KOTOPBIX
HAYHHAJIH HEOXHIAHHO GUTb W3 ABYX PANOB PaCHOJIOXKEHHBIX B 3eMJe TPYyO,
06pasysi BOAAHOW CBOJ Hal CKaMEHKOH, Kylda CaMJMCh NOCETUTEJH TNapKa.
K 3roit e rpynne ¢ouranos moxet 6bits oTHECEH (ouTan ,[pubok* (puc. 23).

®ouran ,[Tupamuna“ ABafeTCA OXHHM H3 CaMbIX MOUIHBIX B mapke [let-
poasopua; o BeiOpaceiBaeT u3 505 TPyOOK MacCy BOABI MOA Pa3HLIMH HAMo-
paMH, 00pa3sys NEHAULYIOCH BOAAHYIO NHUPaMHAy (puc. 24).

o 3axasy [lerpa i Gbiiu BeimOiHEHnl cTatyd Anama M EBbl ana msyx
¢ouranos. Ha puc. 25 npencrasnen ¢ontan Esbi. B uentpe 6acceitna ua
nbenecrane CTOHT ¢urypa EBbl, OKpyXeHHAA KOJbLOM HAKJOHHO NaAaiolHX
ctpyi. Mo xomnosuuuu douran Anama 6a1u30k k 3TOMy (oHTaHY.

[Ipencrasnser uurepec oHTaH HenTyHa, HaxOAAIMICA Ha MPYLy Bepx-
Hero naprepa (puc. 27).

Kpove paccMoTpeHHbIX HamH (DOHTAHOB, MHOTHE HECATKH APYTHX Bbl-
OpaceiBalOT BBEPX MEHSLLHECH CTPYH BOALI H CO3JAl0T HCKIIOYHTEILHOE 110
KpacoTe, BbIPDA3HTENLHOCTH W pa3MepaM 3peauule, nepen KOTOPbHIM 6JeaHE0T
npocaasaesnsie Gonrannl Mranuu u Bepcaas.
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20. ,Pumckue* doutaubl

Bo Bpemsi Beankoit OteuecTBeHHOil BOIHBI (DAlIMCTCKHE 3aXBATUHKH NMOJ-
HOCTbIO pa3pyuiHad (poutannyio cucremy [letpoaBopua. OHM CHSAJIH H BBI-
BE3JIH CKYJABNTYPhI, B TOM YMCJE 3HAMCHUTYI0 CKyJabntypy Kosaosckoro
»CaMcoH“, KoTOpas Obina paspesana ma 4aCTH M TakKe ornpaniena B [ep-
Mo, BO MHOTHX MCCTaX Bbipesaid CBHHILOBbIE TPyOONpPoBOAL, 0O0ApanH
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22. ,JIbBHHHI* doOHTaH

CBHHIOBBIE JIHCTH C NOPOroB BoJb1IOro kackana, CHsSJIH MaCKapoHbl H HACaJKH
a TaKiKe BCIO PEry/JHPOBOYHYI0 apMaTypy M3 UBETHHIX MeTana0B. K cyacTsio,
3HAYHMTEJbHAA YaCTh CKYJb NITYP H APYTHX NMPOH3BEAEHHH HCKYCCTBAa CBOEBpe-
MEHHO Obla 3BaKyHpOBaHa.

Coserckas  Apmus, ocsoboauBwas [lerpoasopel, Haumwia TaM JHIb
pyHHH; ¢oHTanHas cHcreMa Obiia| paspymesa Ha 80°/,. Ilpeacrasnenue
O BeJHYHHE pPa3pyIleHHH (OHTAHHOH CHCTEMbI MOXET JAaTh CXeMa (OHTAHHBIX
TPpyOONpOBONOB C YyKasaHHEM MeCT paspyweHuit (puc. 26). Kasanoce, uto
3Ta BeJHvYaiiuas Ky/JbTypHas H XyNOXXECTBEHHAas IEHHOCTb PYCCKOro Hapoaa
norepsina 06e3BO3BPaTHO, HO B HACTOsALIEE BpeMA B pe3yJbTaTe GOJbIIMX
BOCCTaHOBHTE/IbHBIX PAabOT, BBHINOJHEHHHIX MO PELIEHHIO COBETCKOTO MNpPaBH-
TEAbCTBA, OCHOBHBIE (DoHTaHBl [eTpomBopua BOCCTaHOBJEHLI, H NONPEKHEMY
BbIOpachiBaeT BBEPX MONIHYIO CTPYIO BOABI IaCTh JbBa, pasaupaemas CaMCOHOM.

Boccranosnenne (OHTaHOB BeJOCH C HCIOJb30BAHHEM IPEXHEH NpPHHUH-
NHaJbHOK CXeMbl BONOCHAOXEHHA no mnpoexktaMm apx. A. Oub ¥ HHKeHepa
B. HsoroBa. O BenHYHHE 3THX BOCCTaHOBHTEJIbHBIX pabOT MOXHO CYZHTb
XoTA OBl MO KPaTKOMy IHEPEYHI0 COOPYMEHHH, H3 KOTOPHIX COCTOsia 3Ta
¢onTannas cucrema, nHTaOWAACT OT MHOXKECTBA KJIOYel, pPacTONOXKEHHBIX
R 20 ku or [lerponsopua. Ona umena k 1941 roxy 45 xm OTKPHITHIX KaHa-
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23. Pourtau_,[ pubok*

708, 40 npynos, 50 «x HanopHbXx TPyGONpPoEOAOB, 4 KM TOHHENEH H raje-
peit, 35 NMJOTHH, LLIIO30B H BOXOCHYCKOB.

B Mockse po XVIII Beka Obin auiup HeGoAbluHe (QOHTAHBI B LUAPCKHX
camax B Kpemie.

B Havane XVIII Beka HEKOTOpbE NETPOBCKHE BEJbMOXH pPaCUIHPSAIOT
H CTPOAT BHOBb JOMa-ABOpUbI B MoOCkBe C cazamH, (QOHTaHaMH H NpYJAaMH.
Kusasp [arapud cTtpout aom Ha TBepcko# yJauiue (A0 HalIero BPEMEHH He CO-
XPaHHJCH); B TapKe, PaCKHHYTOM 3a JOMOM, yCTPaHBalOTCA ()OHTaHbI.

B 1723 roay I[lerp I nokymaer y poacrsenHHkoB rpada [os0BHHA
crapuit asopeu 3a flysoit, B Jlehoprose, JlOMaeT €ro H Ha 3TOM MECTE CTPOHT
HOBbIH. [lepes ABOpLOM pa30HBAETCA NPEKPACHbIA Cal H BLINOJHAIOTCA CIOXK-
Hble THAPOTEXHHYECKHE PaboThl, YCTPaHBAIOTCA KaHaJbl H NPYHbL.

Brnocreacreun PacTpesnum B 3TOM cagy BuinoOJHsieT Oosbiune PaboThHI
M0 COOPYKEHHIO ' (DOHTAHOB.

B peectpe cBoux pa6or, onybaukoBanubiXx 3. DBarosckum, PacTpesin,
NepeyHcssss NOCTPOEHHbIe HM 3/aHHs, NMUIUET O COOPYXEHHH ABOPLA, NPHYPO-
YEHHOTO K KOPOHAaUKH AHHBI: ,$] NOCTPOHJ GOJIbLIOH ABYX3TaXHBIH e PeBSHHbIHA
ABOpeL, Ha KaMEeHHBX Io/Bajax, Ha3paHHeli AHHeHrod, dacaan koroporo,
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27. ®oxran Henryua

obpamiennsiit k Mockse, umea 100 Tyas mjuuel, He BKJ/IOYasi NaHAYCOB, KOTO-
pele ObIM Ha aABope M umesaH MauHYy 60 Tyas.

...BoKpyr sToro 60.bWIOro 3AaHHs OblJI PasOMT Cal CO CTOPOHBI AEPEBHH,
TOYHO TaK K€, KaK Teppaca HanpOTHB /BOpLA BCA M3 JHMKOTO0 KaMHsi CO CIy-
CKOM, BHH3Yy KOTOPOro OblI CHEJaH LBETOYHBIH maprep C NATbIO GacceilHaMH,
¢ ¢oHTaHaMH, yKpalIEHHbLIMH Ba3aMH H CTATY$5IMH, BCE€ MO30JOYEHHOE...“ !

B srom asopue, moctpoeHHoM 3a flysoi, snepseie B MockBe ObliH Npo-
H3BEJEHbl GOJIbILIHE FHAPOTEXHHYECKHE PabOTHI C yCTPOKCTBOM AEBATH NPy /0B,
KaHaJIoB OOLLeH NpOTsKEHHOCTbI0 B 3758 4z, cO MHOXECTBOM (OHTAaHOB, Kac-
KaJloB H HECKOJbKMMH rpoTamH. Boma ans mapka Oblia npoBejeHa IO KaHaay
H3 pexkH [lexopxH. ITOT UEHTPaJbHbIH KaHaJ/J, OOJHLUOBaHHBIH KaMHEM, Td-
HyJCcsi 10 $lysel. B coopyxeHHH 3aMeyaTesIbHOro rpora (puc. 28), BLINOJHEH-
HOrO MmO mpoekTy PacTpesnnH, NPHHHMAaJH y4yaCTHE ero orely H Opar.

Hpyroii BapuanT npoexta rpora 6bl1 paspaGoran ®. [lauuusim (puc. 29).

['poTHl ABAANHCH NOYTH HEH30EKHBIM aTPHOYTOM CaZOBO-NAPKOBOH APXH-
TEKTYPbl 3MOXH Oapokko. BHyTpH ualle BCEro ycTpaHBajcsi BOAOMET B BHJAE
MackapoHa C vawed HaH Hebosabwoi ¢GoHTaH. [porel 60raTo OTAENBIBAIHCH,
HanoxoOHe MOPCKHX newep, TyUITEHHOM, PasHOUBETHBIMH MOPCKHMH PaKo-
BHHAMH H YKPallaJHChb CKYJbNTYPHBIMH H300pax(eHHAMH. YCTPOHCTBO 3THX
FPOTOB B HALIHX KJAHMAaTHYECKHX YCJOBHAX ObLIO 1€J0M TPYAHbIM, TpeGoBaB-
UIHM CHEUHANbHLIX 3HAHHH M ONbITa, 0€3 Yero COoOpy)KeHHs 3TH GLICTPO Paspy-
IAJIHCh; BBINOMHANH PaboThl CHEUHaJbHblE MaCTepa ,TPOTHYECKOro jesa‘.

[Tocne scrynsnenus na npecron Eamzasetwr [Terposuel Pactpesnn onsith
Opy4aioT MOATOTOBHTbL ,BCE K KOPOHALUHM“, H OH HemojaJexy oT AHHeHroda
CTPOHT APYTOH AEpeBsiHHBIH JBOPELL.

!3urmynn Baroeckuit Hoswe Marepmairm 06 apxutekrope  Pacrpeinu.
JIbBoB, 1939.
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28. 'pot B Aunenrode, B cany 3a Slysoi.
INlo npoekty Pacrpemin

B nynkre 19 cBoero peecTpa OH nHmer: ,... B uedTpe (OHTaH, yKpa-
LIEHHbIH MHOXECTBOM ObIOLIMX CTPY#, BOKPYT KOTOPOTO GblA COOPYEH CTOM
B (opMe HMNEpaTOpPCKOW KOPOHBI, BCE 3TO NO30JOYEHHOE, OCBELIEHHOE He-
CKOJIbKHMH TBHICAYaMHM CTEKJSHHBIX JIaMIIHOHOB; Ha GOJIbLIOH MJOWIanH, Hampo-
THB JIBOPUA, s BHICTPOHJ OOJbLIYIO NMHPaMHAY C NpH3MaMH U Gosbuioi ¢oH-
TadH H3 BHHa“ !,

3HayuTeIbHOE KOMHYECTBO (DOHTAHOB ObLIO M B NOAMOCKOBHHIX ABOPLAX.
B GoraThix nmomeuMubHX ycaab0aX OHH CJAYXKHJAH CYWIECTBEHHBIM 3JEMEHTOM
AN LEKOPaTHBHOTO O(OPMJIEHHS NapKOB.

[IpyAbl, KaHanbl, MOHyMEHTaJbHble IVIOTHHBI C KaCKaJAaMH, MHOXECTBO
COOpYIKEHHH KaMepHOH apXHTEKTYPhl YKpallalT H B HacTOfILEe BPeMs NapkH
B ApxanrennckoM, Kyckose, Mapdune, [lapuusiie ¥ ApyrHx MecTax.

B TBOpuecTBE KPENOCTHLIX aPXHTEKTOPOB, CO3M4BIIHX GOJLLIMHCTBO MOA-
MOCKOBHBIX NapkoB, (OHTaHbl 3aHHMaJH BHAHOE MECTO.

Apxurexrop A. ®. Muponos (1745—1808), xpenoctHoit lllepemeressix,
BBINIOJIHHBLIHA MHOro pab6or B KyCkoBe, OCTaBHJ HaM PHCYHOK Kackaza
u rpora B Kyckose, caenammbiii MM c Hatypnl B xoHue XVIII Beka (puc. 30).
OTHM KackaJOM 3aKaH4yHBaJCs OOJbIIOH KaHaa MJHHOK OKkoso 350 M, BbI-
puTeii B 1755 rony.

Apxurextop [lpocrakos (1748—1853), no csosam BurGepra, ,3HaBLInii
HE TOKMO COOCTBEHHO IO aPXHTEKTYpe, HO H IO HHXEHEPHOH M rMApaBiIHye-
ckoit yactu®, apxurektopnl B. §I. Crpuxakos (1780—1819) u C. T'. Cyma-
KOBCKHii, pab0TaBlIHE B ApXaHreJbCKOM, M MHOTHE JAPYTHe, HMEHa KOTO-
PHIX, K COXaJeHHIO, HE COXPaHHJHCb, CO3Ja/H TMpeKpacHble IBOPUHI U map-
KOBble ancaMOJIH.

B 1784 roay B ApxanresbckoM HHxesepom Hop6eprom 6bl1 nocTpoeH
TPyGuYaThiii BOAOMOABEMHHK OPHIMHAJBHOH KOHCTPYKLHH, TEOPHS KOTOPOTO
Gbina paspaborana wienom Poccufickoit Akagemun Hayk [lasumom Beprysun.
Hacoc npuBoawics B AeidcTBHE KosecoM AHameTpoM 9,6 4, yCTaHOBJIEHHBIM
Y IJIOTHHH py4bs, BHajaiouero B Mocksy-peky. Beicotra mogbema Boawl J10-
crurana 30 .

[To nepessinHbiM Tpy6am aunamerpom 100 s Boma mopgaBanach B BBICOKO
PacHoJIOKEHHBIH pe3epByap H H3 HEro pas3BOJHMJACH IO BOJOEMAM H (OHTaHAM.

1 3urmynn Bartosckuii. Hosue matepuasm 06 apxurektope Pactpeasn. JIbBos,
1939.
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29. Bapuaut rpota B Ausenrode. Apx. ®. [llauuu

[Tocne npuobperenns Apxasrensckoro KOcymoBbiM cucTeMa BoaoCHaG«e-
HHs nepectpanBaercd. B 1816 rony ycramaBamBalOTCA NapoBble HACOCH, 3a-
6upaomue BoAYy H3 ['OPATHHCKOrO IpyJXa NO AepeBsHHON CaMOTEeYHOi rajepee
H HarHETalOllHe €€ MO 4YyryHHeIM TpyOam Ha Beicoty 30 # B BOXOB3BOAHYIO
6amHiO, MOCTPOEHHYI0 Ha Oepery mnpyxa no npoekty B. SI. Crpikaxosa.
Hs pesepsyapa no 4yrysHelM Tpy6aM Boja nojaBajiach K (DOHTaHam B mapke
H IJ8 XO3AHCTBEHHOro norpebJeqHus.

B komne BocbmuaecaTnix romoB XVIII Bexka pesko yxyZAuwHAOCH BOXO-
crabxenHe MOCKBbI; BOIAbl HexXBaTasno, a B pekax MockBe u Herauaso# oHa
HMeJa OYeHb HH3KOE KauyeCTBO; He Jyuylle OblJa BojAa H B KOJOAUAX HA TEPPH-
TOPHH Topoja. Bce 3TO NPHBOAMIO K BO3HHKHOBEHHIO JJIMTEJNBHBIX 3SMHAEMHIA.

[locnre mpOAOMKHUTENbHBIX H3BICKAHHH M NEpenHckH, no ykasy Exare-
punst' I, B 1779 roay mumxemepy Bayspy (puc. 31) oTnycTHaAH AeHsrH Ha
COOpYXEHHE BOAONPOBOAa IJaA MOCKBBI H3 MBITHUIHHCKHX HCTOYHHKOB
CTpouTeNsCTBO NPOXOAHNO MemneHHo. Hexocrarok neser, HexBaTka MaTepHa-
JIOB, 3JIOYNOTPEONEHHs] NOAPAAYHKOB TOPMO3MJH OKOHYAaHHE BOZONPOBOJA,
H ToJbKO 4yepe3d 25 Jer, B 1804 roxy, oH 6bu1 3akonyed. Boma mo camoreu-
HOHM KHPIHYHOM rasepee JHHOK 0kos0 19 xa, nponoxesHoi yepe3 COKONbHHKH,
no Kpacronpyznuo# yauue, temepeuwrHeli KoMcomoabCKOH Iuomazu, H aanee
no CazoBoi MOABOAMJACHE K NATH BOAOPasGOPHBIM (OHTaHaM, HaHGOJEE Aajb-
HHUM H3 KOTOpPbIX Ob1 (omtam B AJsexcanzpoBckom camy. Yepes moauny
Slysbl xaHan Ob1 nepebpolneH mo akBeAyKy AJMHHOA B 340 #, COXpaHHBLIe-
MyCsl I0 HaCTOSIIEr0 BPEMEHH.

B 1826 romy camoreuHblii KaHaj, TPOJNOXKEHHbI O0K0J0 COKONbLAHYECKOI
3aCTaBbl, NPOBAJHJICH, H JUI MOABEMA BOAB Oblla MOCTpoeHa AJsiexceeBCkas
BOJOKAaYKa C ABYMs NapOBbIMH HaCOCAMH, HAKAYHBABIIHMH BOAY B YYT'YHHBIE
pesepByaphbl, YCTaHOBJIEHHbIE HaBEDXY OMHOrO M3 HHTEpEeCHEHIIHX COoOopyKe-
HHiA crapoidl Mocksel — Cyxapesoit Gaumu. M3 Gameu Boma mnomaBajnach
K mATH Qontanam: wa Cyxapesckoit miowazu (puc. 32), LiseTHom 6y.eBape,
Jlybsinckoit naiowanu, TearpanbHoi miowazu H y Bapsapckux BopoT. M3 aThx
(onTaHOB HacesenHe 6pano Boxy. BmocseacTsHu uncaO (OHTaHOB yBeJH-
YHJIOCD.

Boabl Mockse mnonpexuemy Hexsarano. Mexay 1871 u 1883 romamu
OBIIO MOCTPOEHO emle TPH HeGOJBLMX BOAONPOBOAA (XOABIHCKHI, [Ipeobpa-
EHCKHH W AHIApeeBCKHil), nozasasuine BmMecte 0k0s10 3000 #° BOAb B CYTKH.
He cnacia mosoxeHHs H NOJHAA PEKOHCTPYKIUHA MbITHUIHHCKOrO BOAON POBOJA.
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30. Kackan B Kyckose
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31. ¥ka3 Exarepunnt I o ctpontenscree
MepiTHinickoro sononposona (Myaseii
PEKOHCTPYKUHH MOCKBBI)
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32, doutan na Cyxapesckod mromanu (XIX Bek)

JInue nocae 1902 roapa, ¢ OKkOHuaHHEM CTPOHTEJILCTBA MOCKBOPELKOro
(Py6aesckoro) Boaonposoza, cHabxenue MOCKBBI BOLOH HECKOALKO YJIYYIIH-
aock. B ceasn ¢ 6ypubiM poctom ctonuust CCCP nocae Beauxoit OxTa6ps-
CKO# COLHANHCTHYECKON PEBOIOLHH H Pa3BHTHEM NPOMbILIIEHHOCTH K 1930 roxy
ONATb HCHBITHIBAETCA OCTPBIH HEAOCTaTOK BOABI. COBETCKOE NPaBHTEJbCTBO
NPHHHMAET DELIEHHE O CTPOHTENbLCTBE KaHana MocksBa — Boara W o noawoi
PEKOHCTPYKIHH BOJOCHAaOMXEHHA ropoja.

ITH TPaHAHO3HLIE PabOTHI, MPOBEIEHHLIE B TEYEHHE NOCJAENHel J0BOEeH-
HOH CTAJIMHCKOH UATHIETKH, OKOHYaTEJbHO PaspelIHJH npodsaemMy BOAOCHAG-
KEHHA CTOJHILBI.

C 1910—1912 romoB (GoHTaHBI Kak HCTOYHHKH BOJOCHAOWEHHs Hacese-
HHfL MPEKPATHIH CBOE CYLIECTBOBAHHE H COXPaHHJHCH JHIIb KaK AEKOPaTHB-
HBIH 3/7€EMEHT MOCKOBCKHX ILIOWIAJeH H NapKoB.

donransl, noctpoennsie B Mockse B XVIII Beke, e COXPaHHJIHCh; €HH-
CTBEHHOE HMCKJOYEHHE COCTAB/IAJN OCTATOK YYryHHOro (OHTaHa, MpOCYyulecT-
BOBABIUHH 10 PEKOHCTPYKUHH Mox0BO# yauupl. OH Gbl1 BKOMIOOHOBaH B Orpa-
ny Tocynapcreentoii 6ubanorexn CCCP um. B. M. Jlenuna u npexcrasas
CO00# uyryHHbIi OOGENHCK C YeThpbMS MAacKapOHaMH XOPOLIEH NpPOPHCOBKH
(puc. 33). B caay moa xoamom [laumikoBa aoMa 6bln NpyH, BHICTAAHHBLT KaM-
HEM; 31€Ch )K€ HaXOAMJIHCH (DOHTAHBI, NPEACTABJEHHE O KOTOPHIX MOMHO CO-
CTaBHTh JIHIIL MO JHTOrpadHaM Toro Bpemenu (puc. 34).

Ha Kysueuxom mocty B ycaan6e rpada Bopomuosa Takike ObuiH pas-
OHTBI MPyRbl H CAenanbl QOHTaHb!, [POCYILECTBOBABILHE A0 TPHALUATHIX FOLOB
MPOLIOrO CTOJETH.

3HayuTeNLHBIE PabOTLI MO 6.1arOYCTPOHCTBY M BOCCTAHOBJAEHHIO MOCKBbI
MoCae TAMENBIX PaspylIeHHHd, HaHECEHHBIX noxapamu Bo Bpemsi OTeuecTpen-
HO¥ Bo#iHbl 1812 rona, cTpemsenue ykpaCHTb TOPOACKHE MJOLLAZH apXHTEK-
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33. Octatok ¢oHTaHa B orpaze
Ha MoxoBoH yauue

/PHBIMH COOPYXEHHSIMH MaJbiX (OPM BBI3BIBAIOT NOCTPOHKY PAAa HHTEPEC-
JX (oHTaHOB B CTHJE PYCCKOro KJIaCCHUH3MA.

B 1820 romy coopyxaerca ¢ontaH Ha LlBetHom OyabBape (puc. 395)
BHAE 4Yalli C BEPTHKAJbHOH CTpyeH HEOOJbLIOH BHICOTHI H YeThIPbMA
>BHHBIMH MaCKaMH, M3 KOTOPHIX Boja OHJa B BOAOEM MOJYKPYTJOi (OPMBHIL.

donTanbl, sanpoexTHpoBaHHbie DoBe Ha TeaTpanbHo# naowanu, ABIA-
iCb YaCTbI0 ee apXHTeKTypHoro aHcambias. Haxoxupumiica wa naomiaau
OHTaH, BHIMOJHEHHbIH B 1835 romy, aomen a0 HalIHX AHEH 6e3 3HAYHTE.b-
X M3MeHeHH# (puc. 36a). Bonpmyo yamy (OHTaHA MOANEPKHBAIOT AETCKHE
HTYpBI, TIOXaJay#, HECKOJNbKO BS/IbiE H MEJKHEe IJis 3TOH KOMIO3HIHH.

Heckonbko nosxe Bose mpoexTHpyeT (oHTaH H3 Ceporo kaMHs B Asek-
IHAPOBCKOM cany (puc. 37), Henojasneky OT TpPOHUKOro MoCTa.

Ha Jly6sinckoii miowaan (tenepb mJjomians HMeHH JIsepxunckoro) Bu-
VIH coopykaeT ¢oHTaH, OJH3KHH 00 KOMNO3HUMH K PaCCMOTPEHHOMY
iee. IToT (GOHTaH B HACTOALIEE BPEMA CHAT C NJOIIANAH; BEPXHAA €ro
ICTb—Yallla CO CKYJbNTypamMH (pHC. 38)—nepeHeceHa B mapTep nepexn
raudeM Axanemun Hayk CCCP. Ilpoexkt BOCCTaHOBJEHHS 3TOrO (DOHTaHa,
13paboTannblii apxuTexTopoM M. ®pannysom (puc. 39), 6MH30K K OpHTHHATY;
| IPOEKTE JHILIb HE NMOKa3saHhl PAKOBHHBI, H3 KOTODHIX BOAA MNEpE/JHBaJach
He6OoJbIIHE BONOEMBI.

B KJacCHYeCKHX TpaaHIHAX pa3paboTaH OPHTHHaAbHBIA CTapbiii doHTaH
1 Cobauybeil mJioulanke, npeACTaBAAOIWHA COOOA BOCBMHYTO/IbBHbBIA NOCTAMEHT
IBYMs JbBHHBIMH MackaMH, yBeHuaHHbI ypHo# (puc. 40). Bomoem Takoi
e dopmel ¢ H6apenvedamu xopomed padoTL YCTPOEH Ha KDPYIJIOH KaMeH-
i mJomaaxke C ABYMs CTYNEHAMH.
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34. dourtaunt B cany aoma [lawkosa (rpasiopa kouua XVIII Beka)



35. Ponran na LisetHom GyabBape 36, Jletaab CKyapntypel @OHTaHa
Ha naomanu Ceepanosa
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36a. Pourtan na mromaan Ceepanona
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40, Pouray Ha Cobaybeid miomianke
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C EeCTHAECATHIX rOAOB MPOWLIOTO CTOAETHA B MOCKBE yie He CTpOH-
Cb (DOHTaHBI, MPEACTABJAIOUIHE 3HAYHTENbHBIA XyA0MECTBEHAbI HHTEpeC;
ipble (OHTaHbl, H3 KOTOPHIX HaceJeHHe Gpaso BO/Y, B OOJbIIHHCTBE CBOEM
1900 roay 6wbIIH CHECEHBI. |

JlecaTikH (OHTaHOB, yCTaHOBJIEHHBIE B STH rOAbI B CaAHKAX NPH OCOGHSA-
{, HE OTJIHYAJIHChb XYAOXXECTBEHHBIM BKYCOM M NPEACTABJAJAM CO6OH CTaH-
DTHBIE JIHTHIE HJH 4YTyHHblE (QHIYpbl, H3rOTOBJEHHbIE HEKOTOPHIMH 4acT-
MH (upMamH B MOCKBE; MOMEILATHCH OHH, KaK NPaBHJO, B CEpEAHHE He-
IbIIMX BOJOEMOB,

[TpuuHHa OTCYTCTBHS XYNOXECTBEHHO LEHHBIX NPOM3BEACHHMH MaJbIX
pm BO BTOpOHt monoshHe XIX Beka B 3HAaYHTE/NLHON CTENEHH onpemeasiach
’CaMH Oyp)Kya3HbIX 3aKa34YMKOB, C XapaKTepPHHIM JIIs HHX OTKPOBEHHBIM
'€KTH3MOM, TNODPONHMBIIHM TaK Ha3bIBAEMbIH CTHJAb MOLEPH, KOTOPHIA He
‘aBHJ MOCAE CeOAt CKOJIBKO-HHOY b HHTEPECHBIX COOPYXEHHH Madbix GOpM.

®OHTAHBI CCCP

[Mocne Bemnkoii OKTAGPbCKOH COUMATHCTHYECKOH PEBOMIOUMH KYJbTYp-
Bl 0G/HK Hauledl CTPaHBl HEY3HAaBaEMO H3MEHH/CH. Bbipocan HOBele Topoza,
TPOEHHbIE COBETCKHMH apXHTeKTopaMH. [IpOHHKHYTas CTaaHHCKON 3a60TOM
€/10BeKe, COIHAJHCTHYECKass PEKOHCTPYKUHs ropoxoB Coserckoro Como3sa
i04aeT GoJblIHe PabOTH MO 6aroycTpoiicTBy. (O3eneHeRHe yaui, pas-
Ka NMapkos, CKBePOB M OysabBapoB, ohoOpMJIeHHE mIOMmaAei, CTaXHOHOB,
KYJbTYPHBIX IVIOIMIAZI0OK H JAPYTHX MECT OTABIXa TPYASALIHXCA — BCE 3TO
BaJ0O WIHPOKOE Ppa3BHTHE apXHTEKTYPH Maabix (opm. PonTan cran He-
eMIEMbIM 3JEMEHTOM 0J1aroyCTpOACTBa COBETCKHX TOPOJOB.
He nMest BO3MOXHOCTH NOAPOGHO paccMOTpPeTh (DOHTaHBI, BHICTPOEHHBIE
.CCP, BO BCEM MHOroo0pasHM HX apXHTEKTYPHHIX (ODM, OrpaHHUMMCH
CaHHEeM JIHUIb HEKOTOPbIX M3 HHX, B3fiB 3@ OCHOBY IIPAaKTHKY CTPOHTE.]b-
1 (ontanos B Mockse.
Boabwoi ¢ouran, nocrpoennsiit B 1940 rogy Ha pPEKOHCTPYHPOBaHHOM
:pe CoBerckoii muowaau mno mpoekTy apxuTexktopa A. B. Buaacosa, —
Mep XOpOlIeH YBA3KH apXHTEKTYPHl MaibiXx (OPM C rpagoCTPOHTENbHbBI-
ipoGieMaMH. ICTOPHYECKH CJI0XHBIUIAACH IIOMIANb Pa3BHBAETCA OT YJIHIbI
5KOro 1mo pesnbedy BHH3, B CTOPoHy HHCTHTYTa Mapkca — Suressca
HHa.
[lrowans pacuneHseTca Ha NapalHyl0 4YacTb, NPHJETAOWYI0 K YJIHUE
»KOr0, H HHTHMHYIO, BTOPOCTENEHHYI0 4aCTh, CO CKBEPOM M (DOHTaHOM.
[Tonoxenue ¢oHTaHa Ha 3TOH NJOWIAAH HE TO3BOJHJIO apXHTEKTOPY
3. BinacoBy pemdTs €ro B BHAE BEPTHKAJBHOrO COODYIKEHHs, CHIY3T
poro mor 6bi MOmMewaTh BOCTPHATHIO 3haHHs MHcTHTyTa Mapkca—nreasca
HHA M DaCUOJNOXEHHOrO B HHXHEM mNapTepe nNaMATHHKAa Biaaumupy
14y JleHnuy. ABTOp NpaBHWILHO DEINHJA KOMIO3HUHOHHYIO 3amauy, mpH-
(onTaHy, He3HauHTEJNbHO BO3BBHIMIAKIEMYCS HaX YPOBHEM 3€MJH, Gora-
H CJIOXHYI0O (opMy B ILIaHe.
CkBep pacnosioxeH B AByX ypoBHaX. Ha nepsoit Teppace, no cepenuse
[OYTOJIbHOH TIONIAZIKH, OKaHMJIEHHOH LBETHHKAMHM M 3€JEHBIMH Hacaue-
M, HaXomurca (oHTaH, COCTOAIHH M3 GEeTOHHOH uYallH JHaMeTpoM
, OG/IHIOBaHAOH TPaHHTOM. B uUEHTPe uamM, Ha BOCHMHMYTOJIBHOM MOCTa-
€, BO3BBIUAIOIIEMCS HaX YPOBHEM BOIbI, HMEETCHA MHOXKECTBO HAaCaloK,
ODTOPEIX ObIOT MOLUHBIE BEPTHKaAbHBIE CTPYH. Bropas Teppaca pacmo.io-
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41. Buewnn#t Bun ¢doHtaHa Ha CoBeTCKOH mioulanu

Jera HHKe. B apXuTeKTypy MOANOPHOH CTEHKH, OTAENAMUIEH HHXHHA napTep
OT BepXHe#l Teppacel, BKJIOYEHO HECKOJbKO BOJOMETOB, H3 KOTOPBIX BOAa
6beT B PaKOBHHBI, @ H3 HHX CTEKaeT B BOJOEM, OTKyJa 3aOMpPaeTCs HaCOCOM
H ONATH NONAeTCs K BepxHeMy (OHTaHY (pHC. 41)

CucremMa BoxocHabxeHHsi (OHTaHa 3anpoexTHpoBaHa o6opoTHO#. B mox-
MOPHOH CTEHKe, OrpaHHuYHBamwIlleld CKBEp CO CTOPOHBI MpOe3dd, HaXOLATCA
HACOCHasi yCTaHOBKa, YMNpaBJeHHe (QOHTAaHOM H 3JEKTPHYECKOe YCTPOHCTBO.

Cxema HHXKeHEpHOTO 00OpYZOBaHHA JAOCTATOYHO CJIOXHA, YTO BHIHO
Ha puC. 42, Ha KOTOPOM YKa3aHO PAacClOJIOXEHHE BCEX IIOABONAUIHX TPyOO-
npoBOAOB. B 11eHTpe nOCTaMeHTa H3 MEHaXEPHOro HaKOHEYHHKa ObeT MOLl-
Hasg BEPTHKaJbHAas CTPysS Ha BHICOTY 7—8 a; ee OkpyxawT 32 CTpyH,
ObIOILHE Ha BHICOTY D M H3 HAKOHEYHHKOB, DACNOJOXEHHBIX MO NEPHMETPY
nocramMenTa. M3 yeTnipex ycTynos 6acceiina ObOT HAKJIOHHBIE CTPYH K €ro [EHT-
py. Boma macocom nonaercs K pacnpeiesHTEbHON rPeOEHKE C 3a/IBHIKKaMH,
CAYXaUIHMH AJIsi PEryJHPOBaHHsA BBICOTHI CTPYH, H OT Hee IO TpeMm Tpybo-
NPOBOJAAM MOCTyNaeT K TpeMm rpynnaM (DOHTaHHBIX HaCalOK — K LEHTPAIbHON
CTpYe, K KOJbLly C 32 HacaakaMH H K OOKOBBIM CTPYfM.

M36biTox BOABI M3 yawi no nATH Tpybam nuamerpom 100 s crexaer
yepe3 MacKapoHbl INOANOPHONH CTEHKH B HHXKHHH 6acceiiH, H3 KOTOPOro TpyoOoil
nuameTpom B 200 mac 3abupaerca Hacocom. HHXKHHE OacCeiH IOMOJIHAETCH
BOJMOWH OT CETH [0JHBOYHOrO Boxonposona. H3bwiTounas BOAa NOCTYNaeT
B CETb NOPOJICKOr0 BOJIOCTOKA.

Ha 3uMHee Bpemsi BoJa H3 BEPXHEro M HHxHero 0acCeHHOB TOXE Bbl-
IyCKaeTCsi B BOAOCTOK.
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42. CxeMa HHKEHEPHOro 0GOPYAOBaHHA OHTaHA

43. laan cxsepa ¢ QouTaHOM Ha ApOATCKOH MAOULAAH
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44. Pounran Ha ApbaTckoM CKBepe

B kameHe nocramMeHTa AN OCBELLEHMs BCEH UEHTPAJbHOH KOMIIO3HLMH
BEPTHKAJIbHBIX CTPYH YCTaHOBJIEHO 28 CBETHJbHHKOB CO CBETO(HJILTPaMH,
KOTOPBHIE CO3JAAI0T JAHHAMHYECKOE OCBEIlEHHE M3 HECKOJbKHX uBeToB. [loa-
CBEYHBAHHE IMPOH3BOAHMTCA YEPE3 CTEKJAHHOE [EPMETHYECKOE IMOKPLITHE, Bbl-
NOJHEHHOE H3 HECKOJbKHX LIHTOB.

Hpyroit oHTaH, Takke ¢ 000POTHOH CHCTEMOH BOAOCHA0KEHHS, BBICTPOCH
B 1944 rony ma ApbGarckom cksepe (apxutekrop ['. M. Jlyukuit, cky.abnrop
C. 1. Mepkypos).

[lenTpanbras secTHHUA CkBepa 3aBepuiaeTcss (OHTAHOM, YCTAHOBJIEHHBIM
B naprepe (pHc. 43). Pacnosoxenue ¢hoHTaHa, BO3BLILIAOUIErOCS HAJ IVIOLALBIO,
0OOCHOBBLIBAET NPHHATYIO aBTOPaMH (OPMY )X yPHOH METaLIHYECKOH KOP3HHbI
CO CJOXHBIM OpPHAMEHTOM, Kak Obl 3aMeHsiowled (QOHTaHHYIO yauy. DJeMeH-
TOM, HECKOJIbKO CHHIKAIOUIHM KayeCTBO apXHTEKTYPbl (oHTaHA, fBJASETCH TPH-
BHa/bHasd (DHrypa B LEHTPE — MaJbyHK C AeJbGHHOM. DTa CKYJBNTYypa MaJb-
YHKa C Aeab(QHHOM, BbIOPACHIBAIOIIHM BEPTHKAJbHYIO CTPYIO BOABI, NOMELLEHA
Ha NOCTaAMEHTE B UEHTPE BOCHMHYTOJbLHOrO Bojoema (hoHTaHa, OO/HIOBAHHOIO
TPAaHHTOM, H OKDYXXEHa aXypPHbIM JHTHIM KOJIbLIOM H3 PaCTHTEJbLHOrO OpHa-
MEHTa. Y NOAHOXKbA (QHTYpPbl — KOJIBUO CTPY#H MeHblle#d BuICOTH. Heboabuine
CTpy#HKH BbIOpDAaCHIBAIOTCA B BOAHYIO rJaaibp Gacceina aensduHaMH, HaBCTpe-
4y HM OpBI3XYT CTpysMH OpOH30Bbie JSATYIIKH, yCTaHOBJEHHBIE B Oacceiine
(puc. 44).

Boxa u3 6acceiina monazaer B yrayGJeHHE B AHE, NEPEKPHLITOE METa/IH-
YECKOH PpEIIETKOH, M 1O CTalbHO# BCachiBawoluleid TpPyGe yepe3 OroJOBOK
C MEXHOH ceTKOoM 3abupaercs nacocoM. OT Hacoca, yCTaHOBJIEHHOTO B NOABAJE
KHHOTeaTpa, Boja no Tpybe HOCTynaeT B KaMepy C peryJHPOBOYHON rpeden-
KOA H Jajee K TPeM rpynnam HacCafiok.

CTpyH BOAB NOACBEYHBAIOTCS CNEUHAJbHLIMH CBETHJIbHHKAMH, TIOMELIEeH-
HBIMH B KaMepe CO CTEKJSHHOH KpHlIef,
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46. INpoext dontana a1 cksepa. Apx. I, Jyuknit u I'. Kpokos

i ynaneHHs 3HAYMTENbHBIX TEIVIOBBIAEJNEHHI OT CBETH/JbHHKOB 3a-
KTHPOBAHA CHCTEMAa NDHTOYHO-BBITAXHOA BEHTHNALUMH. [IpHTOK OCyIe-
AeTcd no TpyGe auamerpom 350 mm c 3a6OpOM Bosmyxa uepes pelerky
INOPHOH CTEHKE CKBEPA; BEITATHBAETCHA BO3NYX BEHTHJATOPOM, yCTaHOB-
bM B IOZBAJE.
Ha puc. 45 n3obpaxceH HaMeYeHHBIi K CTPOMTENLCTBY (OHTaH Ha Wib-
oM cxkBepe. QOHTaH NpeACTaBAAET COGOH KPYTJBLi Gacceiln, B ueHTpe
JOr0 HaxomATCA JABE 4Yalld— BepXHAA AHamMeTpoM 1,12 4 H HHKHASA
erpom 3,35 #. M3 KOMOWHHDOBAHHOH HAaCAafKM BEPXHEH YauH 6bI0T ye-
cTpyH. Bozma, napaomas B BEpXHOIO yauly, CIHBAaeTCA B HHXKHIOW.
YTOMIEHHA CJOA BOALI HA IeEpeJHBE HHXKHEH YamiH NMOABOAMTCHA Cre-
>Haf TPyOKa C BeHTHJIEM. k3 MackapoHOB, NOMEWIEHHEIX Y OCHOBaHHs
aHa, ObIOT INHPOKHE CTPYH BOIHL.
Jeckombko Gosee mpocTee (OHTaHBI, ¢ MaJBIM PacXoIOM BOZAH, 6e3 Ha-
' IHPKYJSUHOHHOH YCTAHOBKH H IPHCOEAHHSIEMBIE HENOCPEeICTBEHHO
(ONPOBOAY, MOCTPOEHBI Ha TPYTHX MOCKOBCKHX CKBEDAX.
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47. ®ouTtan BO BHyTpeHHeM nBope Boensoro muuucrepcrsa CCCP,
Apx. M. [locoxuu u A. Munosun

Komnosuuus ¢ounrana (puc. 46) Hecjs0XKHA: H3 UEHTPaJbHON HaCalkH,
obpasyiouieli BOASHOM KOJNOKOJ (kjiomw), ObeT BepTHKaibHAs CTPys HE6O/Ib-
IIOH BLICOTHI.

®ouTan, BLICTPOEHHbIH BO aBope Boensoro MuHHcTepctea CCCP
(puc. 47), mpenacraBrser Ty e H3J0OAEHHY0 (OPMY uYallH B COYETAHHH
C HECKOJbKMMH CTPysMH (aBTopnl apxutextopsl M. B. [locoxur u A. A.
MunosHn).

[loxoitaeiM apxurextopom K. K. OpsoBBIM 3anpoeKTHPOBAHO AEKOPATHB-
Hoe Oo(opmieHHE KypHoHepa MOCKOBCKOrO TOCYAapCTBEHHOTO YHHBEPCHTETA
uM. M. B. Jlomonocosa.

CkBep B KypHoOHEpe 3aKaHYHBaeTCi K YJ/HIE KPaCHBBIMH CXOAAMH C MOA-
NOPHOH CTEHKOH, M3 BOAOMETA KOTOPOH ObET CTPysd, IepesuBaiolascs yepes
ABE NOJYKPYrJble yawH B Gacceitn opajabHOH (Gopmbl (pHc. 48); ckBep obpa-
3yeT nepex 3JaHHEM YHHBEDPCHTETa YJayHbIH JEKOPATHBHBIH aHcamOJb.

Hurepecno odopmaen Gonranamy Bxox B COKONbHHYECKHH MapK KyJbTY-
pHl H oTabiXa. [lepex BXxonoM B aiseio (OHTAHOB MOCTABJEHbI BE YaLIH CO CBOE-
06pa3HbIMH MaCKapOHaMH, H300PaXalOLKMH T0J0Bb TOPHBIX TYPOB (pHC. 49).

Cr0XHYI0 (OHTaHHYI0 KOMNO3HMUMIO MPEANOJarajloch OCYLIECTBHTb Ha
HHCTHIX [npymaX, rae OBIO HaMe4yeHO YCTPOWCTBO JETCKOro mapka. Ms-aa
HEYNIayHOrO BHIGOPa MECTa Ha MarHCTPa/H C GOJMBbLUIHM ABHXXEHHEM TPaHCIOPTA
3TO COOPYKEHHE He OBbIJIO OCYLIECTBIEHO.

PaccmoTpum npoekT 3toro coopyxeHHs (asropsl apxurexTopsl B. B.
JleGenes u II. 1. [lltennep), npeACTaBAAIWEr0 MO 3aMbICJAY 3HAYHTEbHBI
HHTEpecC.

C noBepxHOCTH mpysa, no ero GOKOBbLIM TpaHsiM, GLIOT MOIUIHBIE BEpPTH-
KaJbHBIE CTPYH, oOpasywouine amnei0 (OHTAHOB, PE3KO BLIAEJAIOULYIOCH Ha
done Temuoi 3enenn (puc. 50). B komue 3THX BOAAHBIX NPONHKJIEEB HAXOAHTCH
LeHTpaJbHast (Qurypa Bcero aucam6is — HMBau-uapesny ¢ Xap-ntuueit. Hs
nepoes 2Kap-nTHIUBI CIVIOWIHOH NeJeHoi GbIOT CTPYH BOABI, 06pasylollHe BO-
AAHOH CBOA Haj (Hrypoi uapeuya. J[Be MOIUHBIE HAKJIOHHBIE BEPTHKA/IbHBIE
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49. douran B CoKONbHHYECKOM Mapke
KYAbTYpHl H OTAGLIXa

]

CTPYH peavedHO BhiAenAlTCA Ha obueM ¢one. Bokpyr uapeBHuya 3ampoex-
THPOBaHA BOASIHAs KOP3HHAa H3 MHOXECTBA NEpemnyeTaloluluxcs CTpyi, Buibpa-
chiBaeMbIX peibamu. [lo Geperam mpysa NpoeKTHPOBaJHCh HEGO/bLIHE KaMeH-
Hble TEpPpaceLl CO CXOAaMH H BOJOMETaMH.

Bonocuabxenne (OHTAHOB HAMEYAJOCh H3 PAa3BETBJIEHHOH CETH TPyGOIpo-
BOJAOB G0JbIIOH NpOTMKEHHOCTH. HacocHyl0, pacnoJoXeHHYI0 IOX OLHOH H3
Teppac, npeanosarajoch o60pyaAOBaTh TPEMs arperaTaMH, 3a0HpalOUIHMMH BOLY
HEMOCPEACTBEHHO H3 NPyJa M HAarHETAIUHMH ee K (oHTaHaM.

Cxema Hacocuo#t (puc. 51) npeaycmarpusaia pEryJHPOBKY CTPY#H NpH
NOMOUIH PacnpeNeJHTeNbHbIX IPeGeHOK.

Bonocuabxenne pasbusanoch Ha TPH CHCTeMBl (pHUC. 52): mepBas HOJK-
Ha Obla MOMaBaTh BOAY K LEHTPalbHOH (urype, BTOpasi—TIoO KOJbLEBOMY
TPy6ONPOBOAY — K BEPTHKAJILHBIM CTPYAM, ObIOULHM C NOBEPXHOCTH NpyJa, H
TPEThsi — K MaCKaM Ha OGeperoBblX Teppacax.

3HaYHTENbHBIH HHTEPEC NpeaCTaBJAseT NMOCTPOeHHbt CKyJbntopom M. C.
EbumoBbiM opHrHHanbHBIK (OHTAH, HA KOTOPOM H30GpPaXKEHBI HrpalOUIHe Ae/b-
Guupl  (XHMKHHCKHI peyHOit Bok3aa) (puc. 53). Besi (oHTaHHas KOMNO3HLUHS,
BBIMOJIHEHHAA W3 TPaHHTa, KOBAHOH MEAM M CTeKJa, YPe3BbIYaiHO BBIPA3HTEJIbHA,
M 3TH TPOH3BENEHHA MaJbiX apPXHTEKTYPHHIX (opM mo mpaBy MOryT ObITbH
OTHECEHBl K YHCJIY JIYYIUHX MOCKOBCKHX (POHTAHOB.

MHOro (h)OHTaHOB BBICTPOEHO Ha 3aBOACKHX TEPPHTOPHAX H B XKMJBIX KBap-
Tasax. OZHO H3 TaKHX COOPYKEHHH, BHIMOJHEHHOE IO NMPOEKTY apXHTEKTOpa
I'. Kpiokosa na 3aBone Hedreras, npeacrapieHo Ha puc. 54. CaepxanHas apxu-
TEKTYpa (OHTaHa YBA3LIBAETCA C OKPYIKAIOUWHM HHAYCTPHAJBHBIM TeEH3axeM.

Hurepecusl Qouranbl’ nepex 3nandem BoeHHO# — AKaZeMHH  HMEHH
M. B. ®pynse, y Kpecrosckoro nyrenpoBoaa, BOIOMETH! y 6€pErosuiX yCTOEB
Kamennoro mocra (pHuc. 59).

Bona, koTopas MOXET SABHTLCA NPEKPACHbIM 3JEMEHTOM YKPAUIEHHA ro-
poAa, BCE e HMCHOJb3YETCH HEeXOCTATOYHO.

[Ipynut Kpacnonpecnenckoro napka, CepeOpsHbli NpyA HAa TEPPHTOPHH
craguoHa uMm. Cranuna B HamaiinioBe, JIeHHHCKHE TrOpbl NPH NPaBHJALHOM
MCIO/Ib30BaHUH pesbeda MOTyT CJAYXHTb OCHOBOH A1 Pa3pabOTKH OOJbLIHX
(OHTaHHBIX KOMIO3HUHH.

Bonbmo#t  nexopatuBHbli ¢onTaH noctpoed Ha . mwiowanx Koaxoszos
(Bcecowsnas cenbCkoXo3siiicTBeHHana BoicTaBka B MockBe). [lo cTropoHam
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51. Cxema HacocHoi#

NPAMOYTO/IBHOrO BOAOEMa ObLET MHOXKECTBO HAKJIOHHBIX CTPY#, 06pa3yio-
UHX HENpepLIBHbIA BOASHOH CBOX, OCOGEHHO KPaCHBO BbIAEAAIOIMACH
B TeMHOTe (pHC. 56). B ueHTpe BomoeMa W3 HECKOJbKHX Hacafok 6bIOT Bep-
THKaJbHbIE CTPYH. Bomoem ykpaumieH G6GOraTbiIMH JI€KOPAaTHBHBIMH Ba3aMH,
YCTaHOBJIEHHBIMH Ha MOCTaMEHTAaX OKOJO 60pTa BoZoeMa.

3HauyuTeNbHbI HHTEPEC NPEACTAaBAAET MOLLHbIA (DOHTAH, CTOSLUMI nocpe-
AHHEe npyna Ha BcecowsHoH CesbCKOXO03siHCTBEHHOI BhicTaBKe B  MoCKBe.
Ou odopmieH B BHAE KOJOCA MIUEHHUB (pHC. 57).

CkynpuTypHas (opMa OCHOBHOrO CTEpPkHs ()OHTaHA HECKOMBKO YCJIOBHA,
HO MpH paGoTe ()OHTaHa OTAENbHLIE €r0 AETaJH HE BHAHBI 3PHTENIO, a TOH-
KHE CTDYH BOJBI, ObiOLIHE M3 MHOXECTBAa HACaZOK, 006pa3ylOT YChl KOJOCa;
B HOYHOE BpEMA OHH De3KO BBIAEJATCA Ha (oHe TeMHoro Heba, uTO
NO3BOJAET MNPHMHDHTBCA C YCJAOBHOH NPOPHCOBKOH OTHEJAbHBIX AeTalie
¢doHTaHa.

PoHTaH 3aNPOEKTHPOBaH C OGOPOTOM BOZABI; HaCOCHl, YCTAaHOBJIEHHBIE
B OCOGOM MOMEUIEHHH HIKE IVIOTHHB NpPyAa, 3a0MPAlOT M3 HEro BOLY H
MOJAIOT €€ MNoA HamopoM K (DOHTaHHBIM HacajkaM.

Haunnas ¢ 1939 roma, TpamuumMOHHBIM CTan BpeMeHHnit (OHTaH Ha
Kpachoit mnowazn B Mockse, BO3ABHraeMBlii B AHM HAPOAHLIX INPAa3AHECTB.

POHTaH NPEACTABAAET YBEHYAHHYIO CKY/AbNTYPOil CEPeGPAHYIO MHpaMHAY,
COCTOAILLYI0O M3 HECKO/NBKHX MOCTENEHHO YMEHBIUAIOUMXCA B AHAMETPE UHJHH-
aApoB (puc. 58).

MuoxecTBo BOAAHBIX CTPY#, GbIOWHX Ha pPasHyl BHCOTY, 06pa3yioT
HECKOJILKO BOASHBIX YCTYMOB; 3a BOAAHOH TNEJAEHOH IMOYTH CKPHIBAOTCA
CepebpHCTHIe IHIAHHADHL.

Bona ‘najaer B HIXHIOW GoablIyi0 6OraTo AEKOPHPOBAHHYIO J€pEBSiH-
HYI0 4Hauly C rHAPOH3OJALKOHHBIM KOBPOM H M3 He€ BHINYCKaeTCs B rOPOA-
CKOH BOJOCTOK. :

Bona nojaercsi k HacaakaM OT ropoACKOro BOAONPOBOXA 1O TpyGe
nuamerpom 350 mm. Pacxom Bomsl npeswimaer 250 sfcex. OTcyTcTsue
YCTPOACTBAa OGOPOTHOr0 BOAOCHAGHKEHHS OGBACHAETCA TEM, YTO ITOT (OHTaH
0OBIYHO AEHCTBYET OYEHb KOPOTKHil CPOK.

B 1946 ropy na cramuone ,[lunamo“ B MockBe BO Bpems napaga (Ha-
KYJAbTYPHHKOB /[EHCTBOBAJ BpeMEeHHbll MOLWHBIA (OHTaH B BHAE BOASAHOTO
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53. Pourtan neabdHHOB HA XHMKHHCKOM Devynom bok3aze. Ckyabnrop WM. C. Edumon

54. Poutan Ha 3aBOACKOH Naomanke 55. Odopmaeune Geperosoro ycroa Ka-
(Mocksa) MEHHOI'0 MOCTa BOJOMETOM ¢ vauleii.
Axan. A. B. Ulyces
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56. ®onrtan na naomanw Koaxosos (BCXB) npu nounom ocseuieHuu

<paHa, Ha ()OHE KOTOPOTO TOPXECTBEHHO Pa3BEPTHIBAJIOCH IECTBHE (prC. 59)
Ona yaananach B NMOJA3EMHbIE BOXOCTOKM CTaAHOHA.

I'pomannas pa6ota no PeKOHCTPYKUHH MOCKBBI-DEKH HEey3HaBaeMo HaMe-
HHaMa JHLO ropoja. [IpekpacHele HabGepexHble, CXOABl, MOCTH HBJAAIOTCH
3aCTYKEHHOH TOPAOCTHIO MOCKBHYe#. [IpH apxXHTekTypHOH paspaboTke 3THX
COOPYXEHHH OblIH 0CTATOYHO IHPOKO HCMOAb30BAaHbl JIEKOPAaTHBHBLIE AHHA-
MHYECKHE OCODEHHOCTH TAKHX apXHTEKTYPHbIX GopMm, kak (OHTaHbI.

[lo mpoexty apxuTextopa A.B. BracoBa BHIMONHEHO HECKOJBKO Npoex-
TOB CXOMOB C (DOHTaHaMH.

Ha puc. 60 nokasan cxox B LleHTpanbHBIH napKk KyJbTYpbl W OTAbIXa.
ONYUMAHHADP, BbIPE3aHHBLIA B TOJIIE HAOEPEXHOH, COCTOMT M3 JBYX JeECT-
{ll, HMEIOUIHX B IJIaHE BHA NOJYKOJblA H 3aKaHYHBAIOUIMXCA BHH3Y 6GOjb-
Oif MJIOUIaAKOH C MHOrOYroJbHbIM B TuaHe 6acceitHoM (oHTaHa.

[TIo npoexTy TOro ke apxXWTEKTOpa BHINOJHEH OMHH M3 HaHboJee Kpa-
BbIX cxonos Ha [lywxunckoit nabepexnoit (puc. 61). B Bepxmeil uactu
0/1a HaXOAMTCA CKYJbNTYpPa HAEBYWKH-IJIOBIA, TOTOBALIEHCA K NPBLKKY
BOASTHOM KacKajll, NEHALIHIACH y €€ HOT.

Bona xackazma uepe3 rpoT, YCTPOEHHbH B NOANOPHOA CTEHKE CXOIa,
3pepraeTcs B 6acCeiiH, pacnoJIOXXeHHbId Ha HHXKXHeHl nuowanxe. Baccefin

JAVraMH OXBAaTBIBAIOUIMX €ro JEeCTHHI #ABJAETCA 3aBepLIEHHEM CXOja.

Bech cxon-kackaja npeacTtaBiasieT Co00H HHTepeCHoe, CO BKYCOM BhINOJ-
HHO€ apXMTEKTYPHOE COODPYXKEHHEe, YCHJIEHHOe NPaBHJbHOH pPacCTaHOBKOMH
YABNTYPbl H OXHBJISEMOE ABHXXEHHWEM BOJbl KaCcKala M BOIAHLIX CTPYil.

XpycTaabHbIMH ()OHTaHAMH C TOJACBEYEHHBIMH CTPYAMH BOABI (pHC. 62)
paumeH 3WMHHMH can Bo [IBopue kyasTypsl [TposeTapckoro paitona B Mockse
xutektopel JI. A. Becnun, A. A. Bechur u B. A. BecHun).

Hapsany ¢ mockoBckumH (GOHTaHamMH, MHoroo6pasHe (opM KOTOPHIX
1eKO0 HE HCYEpNnbLIBa€TCH INPHUBENCHHBIM ONHCaHHEM, OTMETHM HECKOJbKO
HTaHOB ADMEHHM, TI€ CTPOHTEJNLCTBO 3THX COOPYXKEHHH NPHHANO OCO-
{HO IIHPOKHH pa3max.

B Apmsancko# CCP B roawml Beaukoit OteyecTBeHHOR BOHHBI OCOGEHHO
)ABHJIaCh 3aMevyaTesbHasA HallMOHaJbHasg TPANMIUHA NOCBALIATH POAHHKH Ha-

IHBIM TeposM.

Haanuue XOpomMX CTPOMTENbHLX MaTepHalOB B 3TOH ,CTPaHe KaMH:A*
IOraeT - CO3JaHHI0 TNPEKPACHBIX COOPYXEHHH apXHTEKTYPHl MajJbix ¢opm,
IBOJHYECKH CBA3BLIBAIOUWIHX PONHHK C o6pa3om GeccMepTHa Trepos. 3a
JEZHHE TOAbl MOCTPOEHO Oosiee ABYXCOT NATHAECATH TaKHX IaMATHH-

- no mpoekTam apxutekTopoB I'. Tamansna, P. Hcpasnsna, A. Acarpsua
PYTHX. '
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57. ®outan Koaoc* na BCXB npu HOYHOM OCBEULCHHH

38. douran xa Kpacuo#t nrowann 8 Mockse B AHH npa3aHects



99. ®outan na craauone ,JIuHamo* B Mockpe. 1946 ron

0. Cxon naGepexHoit ¢ GacceitHoM oHTaHa.
' Apx. A. B. Baacos
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61. Cxon-kackaa Ha [Tymkunckod nabepexuoil B Mockse. Apx. A. B. Bnacos

62. ®Ponrtaust B 3umuem caay Jlsopua xyabtypml [lpoaerapckoro paiona (Mocksa)
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66. ®Poutan y namatuuka lllaymany s Epesaie
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Ocobenno nntepecen ,Poannk Geccmeptna® B Aumitapake, upeacTaBJsio-
LA coGoft MOPTHK C HHMILEH, B KOTOPOH YCTAaHOBJNEH BOAOMET C MOLLHOM
CTpyeit Bomel, Gbiolleil B BonoeM (pHc. 63). .

[TlaMaTHHK B ceJseHHH Kapnu -nocTpoeH M3 PO30BOrO KaMHS M BHINOJHEH
B (hopMe YETHIPEXYTO/NbHOR CTEMIbl C HHIIAMH H CTPOHHBIMH KOJOHHAMH MO
Goxam (pHC. 64). PoHTaH yKpauUleH DPE3HLIM OPHAMEHTOM M3 nepenJeralo-
UIHXCA JHCTBEB H MJIONOB TIPaHaTa B CTWJE HAUHOHAJLHOTO apMAHCKOTO
30X4eCTBa. :

[lamMaTHHK, npeacTaBieHHbii Ha pHC. 65, umeeT Gosee nmpocThie W CTPO-
rue (opmsbi. |

M3 MOHyMEHTaNBHBIX COODY)XX€HHH TaKOro poAa NpPeACTABASET 3HAYH-
TENbHbIA HHTEPEC MeMOpHaJbHbH (OHTaH C GoablkM GacCeiiHOM mNpAMO-
yronbo# (GopMel, Haxomsuwwiica 3a namataukoM |laymsmy B Epesane.
B Boaunyio raaxb GacceiiHa namaiOT CTPyH BOABI HEGOJLIIONH BoiCOTH. B Gac-
CeiiHe OTPAXAIOTCA NHJAOHBI namATHHKa lllaymsny, obbennnennsie anTabJe-
MeHTOM (pHc. 66).

©®OHTAHBI PEHECCAHCA H BAPOKKO

3HayHTeNbHBIA HHTEPEC I COBETCKOrO apXHTEKTOPAa MpEeACTaBAAIOT
COOpYKeHHs MaabiX (opm snoxu Pereccanca u 6apokko.

910 6HI0 BpeMs, KOraa ,...B BBIPBITHIX H3 Pa3BaJHH PHMa aHTHYHBIX
CTaTyAX InepeA H3YMJIEHHHIM 3anaioM NpEACTa]d HOBBI# MM — rpeyeckas
APEBHOCTb; nepen (KJaCCHYECKHMH) CBETJAbLIMH 06pasaMH ee HCYe3JH INpH-
3paKH CpPeaHeBeKOBbsA; B MTanHM JNOCTHIIO HECABLIXaHHOTO pacUBETa HCKYyC-
CTBO, KOTOPOE ABHJIOCH TOYHO OTOJIECK KJIACCHYECKOH ADPEBHOCTH H KOTOpOe
B JaJbHEHIIEM HHKOrJa y)X€ He TNOAHHMa/J0Chb A0 TaKOH BBICOTHI“ 1,

Caraboctb Qeonanusva B UTanHH, paHHee HAKOMJIEHHE KaNHTalAOB, DOJb
CeBEPO-HTaMbAHCKUX KYNUOB M DAMCKMX mnan kak GankupoB Esponbi — Bce
3TO COAEHCTBOBaNO OLICTPOMY pocTy OGoraTCTB B pykax Oypiyasun. Pas-
OoraTeBUIHE KyNUbl, Nanbkl H KHA3bA HE )KaJeJH NEHEr Ha pOCKOLIHBIE 37a-
HHs, BEJAKOJIENHBbIE TIPa3IHHKH, CTaTyH W (OHTaHHI.

['pabs ,XpHCTHaHCKH# MHD“, DancTBO COOGHPAtO GOJAbUIYIO YacTb IeH-
HOCTEH, npuTekaBwMxX u3 Janaaxoid Espombl. TH cpeactsa B 3HauMTebHON
CTENeHH ITH Ha YKPalleHHe CTOJHIbI, NPEHMYLIECTBEHHO €€ 1eHTpa, C TeM
YTOGHI NOPasHTb MHOXKECTBO NaJOMHHKOB BHEIIHHM BHAOM ,CBSITOrO ropoza‘.
B 6opu6e ¢ peonanuaMom Gypryasus HCIOIb30BaIA LIHPOKHE HAPOMHbIE MacCHl,
CO3zaBas C HX NOMOLUBIO BHICOKYIO /ISl TOrO BPEMEHH FOPOACKYIO KYJBLTYpY.

Hemanoe MeCTo B apXHTEKTYPHOM O(OPM/IEHHH TrOpoja 3aHHMAJH MHO-
rOYMC/IEHHbIE (DOHTAHBI.

3HaKOMCTBO C JIyYUIHMH H3 3THX COOPYXeHH# snoxu PeHneccanca u
6apoKKO HEOOXOZMMO COBETCKHM apXHTEKTOPaM AJA KPHTHYECKOTO H3y4yeHHs
M aHal¥3a MHPOBOrO KYJIbTYPHOTO HacCJeIHs.

Caenyer, oxHaKo, yydThiBaThb He TOJbKO CleUH(HYECKHE YCi0BUS, NpPH
KOTOPBIX OHH BO3HHKJH, HO M TO OOCTOATEJIbCTBO, YTO BCE 3TH BbIAAIOILIHECH
NPOH3BEIEHHA HCKYCCTBA OBLIH CKOHUEHTPHPOBAHBI HAa CPaBHHTEJBHO HEOOJb-
IIOH DIJOWAAH H TIJaBHLIM 06pasoM B UEHTPaX KpPYMHEHIIMX TOpOIOB,
ABAAACL NEKOPAaTHBHBIM YKPalIEHHEM KBapTaJOB W BHJ1 3HaTH U pa3boraTes-
e 6ypxyasHH.

1 ®, Jnreanc. duanektnka noupoast. Cou., 1. XIV, c1p. 473
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67. Aksa [laoao

PaccMOTpHM HEKOTOpble H3 HauGo/ee HHTEPeCHbIX (JOHTAHOB, oOrpau-
YHBIUHCL KPaTKHM ONHMCaHHEM HX.

JpeBune QOHTaHBI, KOTOPLIMH 3aKaHYMBAJOCh GOJbLIMHCTBO aKBEAYKOB,
noasoaMBUWIMX Bony B PuM, kx nepsoit nosnosune XV Beka He pa6oTaim.
EZAMHCTBEHHBIM AEHCTBOBABLIMM B 3TO BpeMsi APEBHHM aKBEAYKOM Oblnl AkBa
Bupro.

QOHTaHBl YMOJIK/IH, B FOPOJIE CTaJ0 HEXBATaTh BOAbI.

C nauana XVI Beka, nouTH B TeyeHHE CTO/NETHs, B 3anylleHHOM Pume
NMPOBOAHTCA G0J/ibluas paboTa MO BOCCTAHOBIEHHIO CTAapbiX M CTPOMTENLCTBY
HOBBIX aKBEAYKOB. B 3TO e BpeMsi P KPyMHEAUIMX 30AYHX H BauTesei
paboraeT Han coopyxenueM ¢outanos Puma.

MonymenTanbHbiM 3aBepiueHHem Axsa [laosa siBasercs (OHTaH Ha Bep-
HHE SIHHKYJIbCKOrO XO/1Ma, MNPeACTaBAfloWwHi 060l TpuyMdasHyl0 apky
¢ 6apounbiM (PONTOHOM, TPeMsi GOJBIUHMH HHIIAMH, M3 KOTOPLIX MOLIHbIE
CTPYH BOAbI HHCNANAOT B 6AaCCEiH, H IBYMA MaJbiMH HHIIAMH N0 KPasAM CTEHBI
C MacKapOHaMH B BHIE JIbBHHOM r0.10Bbl (puc. 67).

»POHTAH yeTLpeX pek“ Ha muowanu Hasowa, paGoTei Bepuunu, coopy-
Kenublit B 1645—1650 roaax, npencrasiaseT Coboil ¥HBONHCHOE HarpoOMOXJe-
HHE CKaJ, CJYyXallMX OCHOBaHHeM J1/1s ©osabwioro obeaucka. Ha ckanax
pacnosioeHbl a/ieropHyeckHe Qurypesl uyetsipex pek. M3 pacuienus * ckaa
ObIOT LIHPOKHE UPO3payHble CTPYH Boabl. PparMeHT (JOHTaHa C a//JIErOpH-
YECKHM H300paKeHHEM PEK NpHBENEH Ha puc. 68.

Poutan Mouces Ha KsupuHaze, K KOTOPOMY NOABEAEHA BOAA M3
AxBa Puyme c AnGaHCKMX rop, BOASHbIE CTPYH ABYX (OHTaHOB pPabOTLI
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68. ,Pouran yetnipex pek*

Mazepuel, nocTaB/ieHHbie DepHHHM, 00pa3ylOUlHe LIHPOKHE JAEKOPaTHBHbIE
niTHAa Ha nJowWanH nepex cobopom cp. [letpa (puc. 69), OpHrHHaJbHBI
(poHTaH B BHIE 3aTOHYBIUEH JIOAKH Y NOAHOXKHA Hcnakckoit iecTuuusl (puc. 70),
(poHTaH Ha nioWaAAH ApPaKOesNH, COCTOALIMH W3 ABYX KPYMBIX yaul C ye-
TbIpbMA ,NYTTH® Ha BepXHei wawe (puc. 71), ¢onrar Mopo na naowannu
HaBona C GorathiM HCNOJb30BAHHEM CKYJBLNTYPHI (PHC. 72)-— BCE 3TO AaJIEKO
HE TIOJHOC NepPevyHCaeHHe (DOHTAHOB, CO3MAIOWHX aHCAMOJH LEHTPAJbHbIX
FOPOACKHX Ioulanei u yauu Puma. [I1a nojHOTH npeacTapieHHs o6 apx-
TEKTYpe PHMCKHX (DOHTaHOB nNpHBEneM (hparMeHThi LUEHTPaJbHOrO (DOHTaHa
Ha mpsauua zxeab [lonmosio (puc. 73), dontana Ambop Ha nuowans IMNOPHO
(puc. 74) u, HakoHeu, (oHTaHa na KpupuHane ¢ ¢urypoit ommoro uz [Iuo-
CKypoB (pHC. 75). A

[Tocnenneit BCOBILUKOH HTaJbAHCKOrO HCKYCCTBAa 3MOXH GapOKKO sIBJASETCH
¢ouran ne Tpesu paborsl Huxoso CasbBH, nocTpoennsiit B 1735—1762 ronax,
ABAAIOWHICA odopMIeHHeM OxHOrO H3 (acanos nanauuo [Toao (puc. 76).
B 370T oHTaH H3JIHBAIOTCH BOAbI APEBHErO akBenyka Bupro. Pontan Hachi-
UIEH CJ0XKHOH JEKOPaTHBHOH KOMIO3HUKEH, LEHTPOM KOTOpOH sABJAAETCH
cratys HentyHa, CTOALLETO Ha OrPOMHOH DaKOBHHE H NPaBALLEro BOCbMEp-
KOH B3ABIGNEHHBIX KOHeH. lllMpokne CTPyHM BOZBI C moOAyKpyramix Teppac
C LUYMOM CNajalT B BOJAOEM,

Kpynheiimne soxune H BasTeaH coopyxanu (OHTaHBl M B APYIHX
roponax Mraauu. [Dxkan DOJIOHbA BBINONHHA CKY/bOTYPY Aas doHTaHa Hen-
TyHa B DBosnonbe, coopymenHoro Jlaypertd (puc. 77). YerTbipe GpPOH30BBIE
Hasg bl []OJI,IIEP}KHBHIOHIHL‘ Hauy lI_‘JUHTaH{j, Ca1aB.,ivBad YOPYrHe IpYyIH, (3[)[)]3-
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69. PouTan Ha naowanu nepea cobopom cs. [lerpa

YT TOHKHMH CTDYySIMM BOAbI, NYTTH C Jelb(HHAMH M3 BEPXHEr0 Apyca
HanpaBIAIOT CTPYHKH B PAKOBHHBI; MAaCKapoHbl H3 CyIOPOXHO CXaTOro pra
BLIOPACHIBAKOT BBEPX HEOOJBLIHE KPHCTAIbHBIE CTPYH. BeHYaeT BCIO KOMIO-
SHUHIO CBOOOAHO CTosiwas urypa Hentysa.

Ha puc. 78 npuBeaena QouTaHHas CKyAbNTypa paGoOTH TOCO e BAATEN —
durypa crosdulero nyTTH ¢ Mackoil B pykax.

B cazax MTaJbsHCKHX BHJJ TOH 3M0XH (JOHTAaHBI ABARIHCL HEOTBEMJE-
MBIM N€KODaTHBHBIM 3/I€MEHTOM apXHTEKTYPHOrO neisaxa.
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72. ®Poutan Ha miowaad Hasoua

74. ®oHTaH AMdbop

73, Lentpanbubiit goHTAaH He NbAuUuUA
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75. douTtan Ha Ksupuuaze co craryet
Jlnockypa

BaaronpusiTHbIE TONOrpadHYECKHE YCAOBHSA MECTHOCTH MO3BOJSAH HCIOMNb-
iTb IaZIeHHe pesbeda 415 MHOrOKPaTHOH PaGoTe BOAH B (OHTaHax, pa3me-
[HBIX Ha PAa3HBIX yPOBHAX. Pesbed MecTHOCTH onpeaena 10 HEKOTOPOH CTe-
H OOLIHE XapaKTEPHbIE IPHEMbI KOMIO3HUMH OHTAHOB BO MHOTHX BH//NAX
JIHH.

Kak npaBuno, B BepXHEM napTepe HaxoAMTCA 60raTo OMOpPMIEHHBI
TaH C BEPTHKaJbHO OBIOIIHMH CTPYSMH, OT HEro BHM3 [0 Kackaay BOJA
PEMJSIETC K HH)KHEMY NapTepy, a H3 HEero H3JIHBAeTcs B HaXOoAsLUMiCH
bacceiiH.

OGpasuoM Tako# KOMNO3HUHH ABAAIOTCA (QOHTAHH PaGOTH BHHBOIH OKO-
suael Kanpapoaa.

[lepen uenTpom nBopua HaxoAMTCA (QOHTAH B BHAE Kybka Co cTaTysMH
X THraHToB (pHC. 79).

M3 Bomoema 3toro Qourtana mo kackaly C/A0KHOH KOHDHMrypauMH BoAa
HT YEpe3 macTb MAaCKapoOHa B KPYTJ/ILIH BOJOEM HHXXHEro MmapTepa C UEHT-
PHOH BBICOKO OblOlEH BepTHKaJbHOH crTpyelf. M3 Bozmoema Boma yepes
\a, YLIH, HOC MaCKapOHa H3JIHBaeTCs pydyeHkaMH Ha JyxaHky. [To kpasm
JANIOPHOH CcTeHe ycTpoeHwl ABa rpora (puc. 80). [Tnan Buain Kanpapona
BeJleH Ha pHc. 81.

B Buane n’Scre B TuBoaM, HauaToif CTpOHTeabcTBOM B 1549 roay,
itextop [luppo Jluropuo u mrxenep OJMBHEPH, HCNIOAB3YS pesabed MecT-
"H, CO3MaJH CBOEOOPAsHOE MPOM3BEJEHHE APXHTEKTYPhI, B KOTOPOM BOAA
1eT BECbMa CYLIECTBEHHYIO POJb.
llym Beyno >xypualueil BOAbI HAaNOJHAET a/l/€H NMapka; MOMIHBIA Kackan
HJJBL MOJAYKPYT/IBIM BOAAHBIM CBOAOM najzaeT B OaccedH. 3a Kackaaom
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76 Poutan ne Tpesu H pparMeHT ero

v

TAHETCS aJvest ¢Ta (OHTAaHOB, Ha KOTOPOH M3 MHOXECTBAa CKYJ/bNTYP CTPYH
BOAbI OpBLI3XKYT B AJHHHBIH y3kuit BomoeMm (puc. 82). C BBICOTH X0/IMa M3
MOA TN.IOUIAAKH BbIPHLIBAETCS MOLUHBIA MNEHSLHACA TOTOK BOAbI, KOTOPbIM
NOYTH OTBECHO MAafaeT B 3e/eHb UBETHHKAa H, CKPbIBasCh NMOJA 3eMJeH, He3a-
METHO A5 [.Ja3 BJHBAeTCs B CHOKOHHBIH C 3€PKaJbHOH MOBEPXHOCTHIO
BOJOEM.

Ha nopowkax 1 annesax mnapka ObeT OECYHCJIEHHOE KOJHYECTBO MaJbiX
QOHTAHOB C TOHKHMH CTpyiikaMH, pesbedHO BBIAENAIOUHMMHCA Ha (OHE TeM-
HOH 3eJIEHH KHIapHCOB.

B nmaprepe Buasbl Jlaute BHHBbOJIOK coopyxeH (OHTaH B BHIE NPAMO-
YroJIbHOro 0GacceifHa C OCTPOBKOM, OKPYKEHHBIM OaJOCTPajoi, K KOTOpOMY
BENYT YeTbipe MOCTHKA.

B ueHtpe Ha nbepecTtane — QHUrypbl YETBIPEX CTPOHHBIX IOHOWIEH; OHH MOA-
JIEPIKHBAIOT YeTbipe ropbl C 30/10TOMH 3BE3J0M HAaJ HHMH, H3 KOTOPO# Beepoob-
pasHO ObIOT HaKJOHHbIE CTPYH BOAH. [IBa JbBa, CHAALLHX MEXAY GHrypavu
IOHOLUEH, BLIOPACHIBAIOT H3 NAacTell CTPYH BOAbI B BEPXHIOKI 4ally, H3 KOTOPOH
BOJa Yepe3 MaCKapoHbl CJHBaeTcs B ApPYyryio wawy. K3 MackapoHOB Ha
CTOHKaxX OaJJICTpaabl U MOCTHKOB BOJa MNAalacT B NnpyAHKH IpAMOYTOJIBHOTO
Oacceiina (puc. 83).

ApxHTexkToHHKa (OHTAaHA, CTPOTHE H YETKHE JHHHH OTAEJbHBIX €ro
aeTaneil MpHAalOT eMy CBOeoOpasHVIO KpacoTy.

Ha puc. 84 nokasaH mnJaaH BH.1Ibl C PacroJiOXX€HHEM BCEX €€ KaCKaloB
H (oHTaHOB.

BonocuaéacHuz (OHTAHOB NMPOH3BOAMJAOCH OT HCTOYHHMKOB, DAaCMOJIOXEH-
HbIX B ropax, Ha HEKOTOPOH BbLICOTE HaJA mNapKaMH; 3Ta PasHOCTbL YPOBHEH
obecneynBasa HeOOXOIMMBbIH Hanop Aas paboTel GOHTAHOB.
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77. ®ontad Henryua B Boaonbe

Bo sropoit nososuue XVII Béka HTasbAHCKoe 6apokko, HMeBlIee BO PpaH-
BTOPOCTENEHHOE S5HAYEHHE, OKOHYATeJbHO BHITECHSETCH KJIaCCHIH3MOM,
KOTOPbIM @PXHTEKTOPH H XYMOXHHKH TOrO BPEMEHH Hapsily C aHTHYHBLIMH

13llaMH TIOJPa3yMeBaJH H apXHTeKkTypy Peneccanca.

KopoaesckHii abconoTH3M BO PpaHUHH H LEHTPaJH3alHa rocyad pCTBEH-
BJIAaCTH B 3TO BpPEMs MAOCTHraloT CBOEro pacuBeTa; BOKPYT KOPOJEBCKOTO
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78. durypa .n0yT1TH® pabotn [Iwan BoaoHbs

ABOPa TPYNNHPYIOTCA APXHTEKTOPH!, XYAOXHHKH, MHCATENH, KOTOPHIE, BBINOJ-
HAASl COLlHAJIbHBIA 3aKa3 MOHapxa, CTPEMATCA CO3/AaTh ,BLICOKHH CTHJIbL“ B HCKYC-
CTBE, AOCTOHHBIK ,KOPOJNA-COJNHUA®.

[TpuTOK MAEHEXHBLIX CPEACTB B KOPOJEBCKYIO KasHYy 3a CHYET OOHHILAHHA
HapOAHLIX MacC, BO3PACTAIOULIEr0 HAJOrOBOro OpeMeHH H MOYTH IOJHOrO Paso-
PEeHHA rOCy/1apCTBa NAET BO3MOXHOCTD JABOPY OCYIIECTBHTh TAKOE COOPYKEHHE,
kak Bepcanb ¢ ero camamu M GdOHTaHaMH, CO3ZaHHBIMH AHADP3 JIeHOoTpOM
(1613—1700).

HoBble MpHHUHOBI MJAHHPOBKH CaJ0B H MapKOB, HCIONb30BaHHE IUI1ACTH-
HYEeCKHX CpeACTB B HX oopmIenHH HAxXoAAT BoOmJOUlEHHe B caxax Bepcans.

Jlenorp, co3maBas aHcambab Bepcans, IWHPOKO HCMOab30Basa OJECTsULHE
BO3MOXXHOCTH, KOTOpbIE AaeT Boja. Kackaabl, QOHTaHbI, KaHAMbl BHECJH HCKJIO-
YHTEJbHOE PAa3HOOOpPA3HE B KOMIO3HUHIO CanOB.

[Thannposka Bepcansi co MHOXKecTBOM (OHTAHOB, PaCHOJOKEHHBIX CPEIH
3eJIeHbIX TAPTEePOB H JIOPOXKEK Cana, ABAAETCH OMHOR H3 yyHx pador Jlenorpa.
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80. Bun na xackaa u dontan
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81. lNaan Buaam Kanpapona:

— naowanxa, 2 — nuaomw ¢ Gocramu, 3 — ponTan, 4 — rpoTw, 5 — Kackams,
i — cnyckn, 7 — dontan Ky6ka, 8 — can, 9 — qontan, 10 — AecTREua, 11 — ka-
3AR0, 12 — Teppaca
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82. Aaaes cta codTaHos B TuBOAK
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84. INaan suaam Jlanre:

Bopota, 4—3 — UBETHHKH,

§ — UeHTPAAbHbIA

Ka Teppacu, /8— ¢on-

sofoem, /4 — donTan,
— HCTOYHHKH

§—ka3nHo, 9—I/0—douTans,

13—
17 — cTen
20

4 — npyas,

s,
L

7—aecTHH
12 — UBETHHKH
19 — naBRALOH,

pans,
15— 6axwocrpana, 16— kackaxn,
Tan,

hoHTan, 6—UBETHHK,

1] — 6axocT

! —
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85. O6muit Bux canos # douraHoB Bepcans

[TpencraBnenne o pasmeuneuHd (YOHTaHOB M 6acceiiHOB AaeT nepcrex-
THBa BEpPCaJbCKHX Ca/loB, NMPHBEIEHHas Ha pHC. 85.

Can Bepcans neauTcs Ha TPH YaCTH: BEPXHIOK ABOPLOBYIO Teppacy
C BOAHBIMH NapTepaMH, peryJaspHele caasl ¢ doHTaHaMH JIaTousl M AnosJo-
Ha H mapk c OOJbLUIMM KaHalOM, NOKa3aHHBIM Ha NMEPeJAHEM I1aHe MepCIlek-
THBHI.

BBepxy nepea ABOPUOM HaXOAATCA OOJbIIHE BOAHBIE NAPTEPHI CIOKOi-
HBIX ouyepTanuil (puc. 86). Ha uX cierka BO3BHILAIOIIHXCA HaA IECYaHBIMH
ROPOXKKaMH 60pTax YCTaHOBJEHbHI HAa HH3KHX INbENECTajaX CKYJAbNTYPHbLIE
rPYNIsl.

[lupokas mpaMOpHas JIECTHHLA BEPXHEro MapTepa, C KOTOPOH pacKphi-
BaeTCA JAaleKas NEPCNEeKTHBA BEPCaJbCKHX Cal0B, CIYCKAaeTCA Ha IOJYKpYT-
JYyI0 Teppacy, B UEHTPe KOTOpoi BeipacTaeT Qontan Jlatonw (puc. 87), co-
OpYXEHHbIH NOA PYKOBOACTBOM JleGpana uesoi rpynnoi ckyasntopos — XKu-
papaonoMm, KyassokcoM, Mapcu, Tio6H H ApyrHMH. :

PonTaH JIaTOHBI COCTOHT H3 YeThipeX KPYTJbIX 6aCCeHHOB, IOAHUMAIOUIHXCH
ONHH Hal APYTHM, B LIEHTPE KOTOPHIX Ha KPYTJIOM NbEAECTane CTOHT QHurypa
Oorunu. JIArymKkH M AUIEPHIBI Ha TPeX BepXHHX OacceiiHax BHIOPacHIBAIOT
H3 74 macajok CTPYH BOABI, IOUYTH 3aKpbiBaiomue ¢urypy Jlatouel. Crpys-
UIHMHCA KaCKallaMH BOJa H3 BEPXHHX 0aCCEHHOB NepeaHBaeTcsi B HHXKHHIA.

Bnanu anneH, BHA Ha KOTOPYIO OTKPBLIBAETCA C ITOH Teppachl, HAXOAHTCA
OBaJbHBIA Oaccein ¢ (oHTaHom Oora connua Anossona (puc. 88), Beieaxaio-
LIIero HaBCTPeYy CBOEH MartepH JlaToHE Ha KBaZpHTe, OKPYXXEHHO# TPHTOHAMH,
Tpy6siuumMu B pakoBHHb. Pontan nocrpoen Jle6pswom H Two6u B 1670 rony.

Ha puc. 89 wusobpaxen c¢onran ,TpuymbanbHas apka®, yCTpOeHHbH
B ONHOM H3 GOCKETOB Cana. Apka B JOPHYECKOM CTHJIE C aXYPHBIMH BOMA-
HBIMH NHJSCTPaMH Obia BBINMOJHEHAa M3 NO30JOYEHHOro Kesesa. Ha ¢pontone
H3 CEMH NOJACBEYHHKOB OHJIH CTPYH BOZBI, KaCKaJaMH CTeKaouiHe 1no OoKo-
BbIM YCTynaM apkH. B Tpex HHwax H3 (oHTaHHBIX uawl Takxe OGMIAH CTPYH
H MO MHOTOCTYNEHYaThIM KacCKaZaM CJWBaJHCh BHH3.

Takue xe kaCkambl ObLIH YCTPOEHB C NPaBO H JIEBOH CTOpOH GOCKeTa.
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86. Boasaubli naprep nepen AROpPUOM

87. doutan JlaroHu

88. donrtan Anoanona
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89, Backer c¢ douranom ,Tpuymdasbuas apka*. [pasiopa XVIII seka

[Mo cTOpPOHAM Ka)XAOTO KaCKajla CTOAMH YEThIPE CTEKNAHHBIX OOENHCKA
C 30JI0YEHBIMH KapKacaMH; BHYTPH OOEJIHCKOB OHJIH CTPYH BOXHI.

Bcs Bozma ot 3TOM rpﬁynnbr ¢doHTaHOB nonanana B nBa AMHHHBLIX Gaccelina
C KackaZaMH H Janee BblOpacbiBanach B KaHall.

donran XKHPOHAONB!, NPEACTABAAIOMIHA COG0H KpyTabld Gaccedn ¢ moul-
HOM 1eHTPanbHOMU CTPyel, OKPYKEHHOH MHOXECTBOM HAKJIOHHLIX CTPYH, H306-
paxkeH Ha puc. 90. B nacrosilee BpeMs OT 3TOH KOMMNO3HIIHH OCTANCHA TOIBKO
facceiiH C UEHTPaJbHOH CTpYEH.

PaccMOTpHM CHCTEMY BOAOCHA0KEHMs BEPCaNbCKHX (DOHTAHOB.

Bepcanb pacnonioxeH 3HaYHTEJIbHO Bble AoanHBl Cenel. [To nmepsona-
4aJbHOMY BapHaHTy MPEANO/arajioCh MoJy4aTh BOAY H3 pPsia PEeyeK, IpoTe-
KalouwHx Henoaaneky or Bepcanbckoro napka. [epsbie Bononoxbemusie coopy-
KEHHs MPHBOAHJIHCL B JIBH)XEHHE JIOIAaAbMH H BETPAHLIMH MEJbHHIAMH H
NaBalH BeCbMa MaJO€ KOJHYECTBO BOJAbI, HENOCTAaTOYHOE A JJHTENbHOM
paborel (ouTaHOB. JlepeBsiHHbIE TPYObl GLICTPO BHIXOZAMJIH M3 CTPOA.

B 1672 romy uyryHoauTeliHbie 3aBOJAb B HOPMaHAMH CTanH H3roTaB/H-
BaTh MYTYHHblE TPYObl, KOTOPLIMH M OBUIH 3aMeHEHH CTapble (OHTAHHBIE
Tpy6onpoBoasl. HO BOABI mOmpeXHEMy HeXBaTaJo.

Mo nmpennoxennio Apxosnbaa ne Buans 6w npuraamen macrep-6ensruen
Penneken Cioanem, paboraBuiMd NJOTHHKOM B €ro MMeHWH B Moges. Jlas
BONOCHAOXKEHHs BEPCANbCKHX (ontaHoB CioaneM MOCTPOHI CAOKHYIO BOJO-
MOABEMHYIO MallIHHY.

Paborsl mo mocTpoilke HacOCHOH Hayaauch B 1681 roxy W npomo/Kanuch
TPH roma. MectoM ObL10 BhIOpaHo Mapau na CeHe, v NOMHOMbS XO/Ma, Ha
KOTOpOM pacnonoed Bepcanbn (npusmepno B |4 x4 or Hero). B cTpoMTenh-
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90. Pourad Mupoumoaw. ['pasiopa
XVIII seka

CTBE BOAONOABEMHOIO COOPYXKEHHS NPHHMMaNo y4yacTHe csbiwe 1800 pabounx,
a8 3KCIIOAaTHPOBasio ero nocie noctporiky 60 yesosek. [Ipoduab storo coopy-
EHHSl H KOHCTPYKUHA BOAONOABEMHBIX YCTPOECTB NMpHBEXEHbl Ha pHC. 9.

Cxema BoACCHAOXKEHHS MPEACTABAAETCSH B CJAEAYIOUIEM BHIE.

Ha pexe mocTpoeHo 14 BOAAHBIX KOJEC AHAMPTPOM 10 |2 i, NPHBOAALLHX
B ABH)KeHHE 221 HACOC H HArHETAIOUIMX BOAY CO CTYN2HH HA CTYNEHb HA OOLLYIO
BeicoTy B 161,5 4. Koseca npu BpameHHH CHCTEMOH KOJEHYATLIX PLIYAroB C
BO3BPATHO-NIOCTYNATENbHLIM JABHKEHHEM NPHBOLKIH B AeHCTBHE Hacockl. Haco-
Cbl MEPBOrO NOALEMA MOAAaBatH BONYy B pesepsyap /, Haxoaswmuiics B 200 x
OT PEKH Ha BbicoTe 45 M.

KpoMe TOro, CHCTEMOH KeJIE3HBIX IITAHF MPHBOAMIHCL B /JBHXEHHE
HaCOChHl BEPXHHX MOABEMOB; HACOCHI BTOPOrO NOABLEMA 3a0OHpPaJH BOAY H3
pesepByapa H MNOAHHMalH €€ Ha BBICOTY 22,5 4 BO BTOPOH pesepByap, H3
KOTOPOro BOZA BHOBb 3a0Hpajach HaCOCAMH TPETHEr0 MOABEMAa H I110[aBajlach
B TpeTHHl 6acceilH, OTKy/Zla CAMOTEKOM NOCTyMnasia K BOZOEMAM H Pa3BETBJIEH-
HOH (OHTaHHOH CHCTeMe.

Has npuema soxe B Bepcane Ob1l ycTpoeH 60JbLuOH CBHHUOBHIA pesep-
Byap, YCTAaHOBJIEHHBIH Ha KaMeHHbIX ctosbax. Hmxenep Beawnzop B csoeit
pabore ,ApXHTEKTYpHas THApaBJuka“, HanucanHoi B XVIII Bexe, nuuier, yto
MallHHA NOJaBaJsia CHayaJa, Korjaa yposeHb B CeHe Owla Gosee BhICOK, 6232 m?
B CYTKH, a K 1739 roay ee nmpoH3BOAHTE/JbHOCTb CHH3HJAChL BHABOE.

Boxonoabemuas mamvHa 6blia OYeHb TPOMO3JAKOH, O YEM MOMCHO CYAHTb
XOTA OBl MO pa3Mepy KEeJNEe3HbIX LITAHT, MPHBOAALIHX B JBHXEHHE HACOCH M
noctHraBwuX 20 kM JJHHBI,

Mauwinna Hauana pa6orats B 1684 rony. BogocsaGxenne HOHTAaHOB yJ1yyIH-
JI0Cb, HO HEOOXOAHMOro KOJIHYECTBa BOMAbI AJs HX AaJbHellIero aeicTBHA Bce
K€ HEeXBaTaso.

[IpousBoauTebHOCTL HAaCOCOB peaxko npessiwaia 2500 x* B CyTKH, YacTo
ymeHbwiasce 10 800 #°. HM3-3a 3nauuTesIbHOrO KoJNeGaHHS ypoBHs BoAn B Ce-
HE HHOrZla nojJava BOALI H COBCEM INpekpallasack. [l 00ecneyeHHs NOCTOSAH-
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94a. [TpuMepsl NAAHHPOBKH CXOMOB ¢ doOHTAHAMM
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96. ,dontan Hesuuubix* B [lapuxke paGotm Jaua 'yKoua
¢ pparmenTom Hapeavedos

HOro ypoBHs Boabl B CeHe y MeCTa YCTAHOBKH BOASHBLIX KOJEC BOEHHBIM
uHkeHepoM BodaHom Oblia MOCTPOEHA IJIOTHHA.

K konuy XVIII sexa xonHY€CTBO BOJbI CTaJ0 BCE YMEHbIMATbCSH, CHCTEMA
BOAONOABEMHBIX KOJIEC MpHUIIA B BETXOCTb, TPYObl MOABEPrJIHCHL 3HAYHTEJb-
HbIM pa3pylIeHHAM OT THMAPABJAHYECKHX YIapos.

Bckope nocse OkOHYaHHsi NOCTPOHKH BOAONOABLEMHOH MauwiHHBI ObLA pas-
paboTaH NMPOEKT, BLINMOJHEHHE KOTOPOrO B HATYPE MO3BOJIMIO Obl 00ECHEYHTD
NOCTOSHHYI0 PadoTy (OHTaHOB. Dbljo pelIeHO NPHCTYMHTL K CTPOHTENLCTBY
akBeyka MeHTeHOH. Ho rocymapcTBeHHasi KasHa Oblla HCTOLLEHA, H CTPOH-
TeJbCTBO OCTAN0CH He3aBeplleHHbIM. (PparMeHT 3TOro G0JbUIOrO COOPYHEHHH
NPHBELEH Ha pHC. Y2,

B 1802 roay BbinonHsJAMCh pPabOTHI MO PEMOHTY H KOHCTPYKTHBHOMY
yJaydlienHio Tpybonposonos; B 1817 roay ruapasanveckas mauinxa Cioasiema
Oblla pa3odpaHa, a B 1821 roay mnocrpoeHa naposasi MallldHa, MPOCYULECTBO-
paswaa 10 1837 rona.

B 1854 roay Owbi0 pewIeHO BEPHYTHCA K HCIOJb30BAHHIO 3HAEPrHH BOAbI,
M BCJEACTBHE 5TOr0 NMPUCTYMWJIH K NMOCTPOHKE HOBOW BOAOMOABEMHON MAlLHHBI,
cocrosuleit u3 6 xosnec no 12 m B AMaMeTpe H NPHBOAHMBLIEH B AeHCTBHE
TPH Hacoca. _

[Mepen mavasom crpouTenncTBa (hOHTakoB B Bepcane TEOPHs rHIApaBIAKH
HAaXxOAMJIaCb B MJAJIEHYECKOM COCTOAHHH. ['MapocHsoBas ycrtaHoBka CioaJsiema
cyuTasacb aBTOPaMH paboOT MO MCTOPHH TEXHHKH M3YMHTEJIbHBIM AJA CBOErO
BpPEMEHH coopyxeHHeM. COBETCKHE YYeHble, H3yyas HCTOPHIO OTEYECTBEHHOH
HayKH H TEXHHKH, yCTaHOBHJM eule Oosiee HHTEPECHOE ' COOPYXKEHHe, cylue-
CTBOBABILEE HA 3ape Pa3BHTHH TEOPHH THAPABJAMKH. BbiaalouiHics pycckuii
usobperarear XVIII Bexka K. JI. ®posoB nocTpous B AajJeKHX CHOHPCKHX
pyAHHKAX, B HeApax 3MEeHHOH ropsl Ha AJTae, UHKJIONHYECKHEe BOAAHbBIE KOseca,
KOTOPbIE ObIH CaMbiM OOJIbIIMM THAPABJIHYECKHM [BHraTeJEM B MHpPE. ITO
rPaHAHO3HOE HHXKEHEPHOE COOPYIKEHHE, NPEAHAHAYEHHOE ITs OTKAYKH BOIhI
it NOALEMA PyAbl, OLIO O0JEE COBEPIIEHHBIM 110 KOHCTPVKUHH H O0JE€ MOLLL-
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HbIM, Y4€M PaCcCMOTPEHHAA HaMH THAPOCHJOBAaA YCTaHOBka B MapJau Ass BOJO-
cHaOxeHHsa (oHTaHOB Bepcasbckoro napka.

'uapocunosas yctanoska K. JI. ®posnosa, ycTpoenHas noa semaei, umena
BOASHBIE KOJECAa BepXHero 6os nHameTpoM 10 17 i, ycTaHOBJIEHHBIE B rpOMal-
HbIX MOA3EMHbIX KaMepax BulcoTOH 10 21 . [HapaBiuyeckas cucrema Ppososa
nepeaaBaja 3HEPrHIO Ha 3HAYHTEJBHBIE MO TOMY BPEMEHH PACCTOSHMS.

-[TpencrasneHne 06 3TOM HHTEPECHEIieM COOPYKEHHH, B KOTOPOM KaxX-
Ablit KyOHYECKHH METD BOALI AeHCTBOBaJ MOCJEA0BATENbHO HA LEJYI0 CHCTEMY
MEXaHH3MOB, JaeT pHC. 93.

douTtanbl BO PpPaHUHH ABIATHCH HEOTHEMJIEMOH NPHHAANEHHOCTBIO 3aM-
' KOB, ABOPLUOB H NMAapKOB NPH HHX.

Muorue QpaHuy3cKHe apXHTEKTODbI TOro BPEMEHH, padoTas Hal MJaHH-
pOBKO#H CaaoB M ABOPUOBBLIX NAapPKOB, OCHOBHOH KOMMNO3HLHOHHON OCBIO CUHTAIH
douTan (puc. 94).

B npoekrax koHua XVII u navana XVIII Beka douran npespautaetcs
B MOHYMEHTAJbHOE COOpYMKEHHe, B KOTOPDOM EOJAa WrpaeT JHIllb MOAYHHEHHYIO
poab. [Tpumepsl TakuxX (POHTAHOB nokasaHbl Ha PHC. 95 u 95a.

o nauana XI1X Beka ropoackue ¢GoHTanbl PpaHUHH Hapsay C HX AEKO-
PaTHBHBIM 3HAYEHHEM BLIMOJHANH TAKXE YTHAHTapHbE (DYHKIHH — CIYXKHIH
BOIOEMAMH, H3 KOTODHIX HaceseHue Gpaso Bony.

Ha puc. 96 noka3sau «pontan HeBHHHBIX» B [TapHike, BbINOJIHEHHBIH B KOHIE
XVI Beka YKaHom [y)XOHOM B KJaCCHYECKOM CTHJE, C 6apeabedaMu xopouiei
npoprcoBkH. CoopyieHie npeacrasBiseT cob6oil potonay ¢ ¢oHTaHHO#H yamei
B LUEHTPE H YEThIPbMA KaCKajaMi B BHIE MATH NOJYKPYTALIX HHII, yCTPOEH-
HbIX 1O CTOpPOHaM ¢oHTaHa.



KOHCTPYRKIVA A
H PACUYET ®OHTAHOB

CXEMBI BOJOCHABEEHHUA H KOHCTPYKTHBHBIE
JJIEMEHTHI

Bo,na, noxasaemas K (OHTaHaM, AO/DKHA OBITH YHCTOH, 6€3 BPEAHBIX XH-
MHUeCKHX NPHMECEH H 3aMETHOH A/ rJasa OKPAaCKH.

CHabxeHHe (OHTAHOB BOJOH MOMET OCYUIECTBAATHCA 110 OJHOH H3 OCHOB-
HBIX CX€M, NPHBEIEHHBIX HA PHC. 97.

Jins HeGOJbIUHX (HOHTAHOB C ONHHOYHBIMH CTPYSIMH H PacXOZOM EOJbI
B 2—05 4fcex BOAa MOXET IOJABaTbCS HENOCPENCTBEHHO OT TOPOJACKOrO
BOJONPOBOJA CO CIIyCKOM MCIOJIb30BAHHOH BOALI B BOAOCTOUHYIO CETh (cXeMa ).
B Tex pafioHax, rze CTOMMOCTb BOAbI HEBE/HKA, @ CTOHMOCTb 3/1EKTPOIHEPrHH
3HAUHTEJbHA, NPHMEHEHHE CXEMBl | BO3MOXKHO M M (DOHTAHOB C OOMBIIMM
pacxoZioM BOABI.

K ¢oHTanaM MOXHO NOAaBaThb H BOMY OT OXJaXKMAIOULHX YCTaHOBOK, CCJIH
OHa XOpOLIEr0 Ka4eCTBa, HJIH aPTE3HAHCKYIO BOAY [10CJA€ HCNOJIbL30BaHHA €€ B
CHCTeMaX KOHIHUHOHHPOBAHHA BO3AyXa. /11 yBeJHUYEHHS BLICOTHI CTPYH MOXKET
NPHMEHATbCS HACOCHasd noAkadka (cxema 2). HcnosbsoBannas Boma cGpachi-
BaeTcsl B BOAOCTOK. B 6Gosbwinx (oHTanax npuMensercs PEeLH PKYJSILLHA BOAbI
NPH NMOCTOAHHOM MONOMHEHHH 6acceiHa OT ropoJACKOro BOJAONPOBOLa (cxXema J).
Bacceiin (onTana MOXHO HCNONBL30BATH KaK pe3epsyap, M3 KOTOPOro BOAA
3abupaercst Hacocamu. HacocHas ycTpauBaeTCa noia (OHTAZHOM HJH Jyuine
B OMHOM H3 OJHKaHUIHX 3XaHHI. )

Ecnu (oHTaHbl pacnosoxeHbl Ha Teppacax B PasHbIX FOPH3OHTAaxX, BOJa
3a0HpaeTCa IHPKYJAIHOHHBIM HAaCOCOM H3 HHXKHEro 6acceiHa.

CxeMa C pEUHPKYJISIHEH BOALI IPHMEHHMA HPH AEINIEBOH 3MEKTPOSHEPrHH
H 60/bIIOH TPOH3BOAHTEIBLHOCTH (hOHTaHa.

Takas cxema 3IKOHOMHYHA, €CJIH COOMIONAETCA CJEAYIOLIEE HEPABEHCTBO:

N¢Pan<Qd)Pv

rae: Ny — MOUIHOCTb, notpedasemas (OHTAHOM B xém(vacax;

P,,— CTOMMOCTb | K8M 4aca 31eKTPO3IHEPrHH;

Qp — pacxox BoaAbl (ontaHom B M3/wac;

P, —croumocts 1 #® BOAHI.

[TpuMeHeHHe PeUHPKYJ/IAUHOHHOTO YCTPOHCTBA 3HAYMTENBHO COKDALLAeT
Dacxox1 BOALI 3@ CYET €€ MHOTOKPATHOTO [OBTOPHOTO HCIO.1b30BaHHA.
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97. Cxema snaocHab&KeHHA HDOHTAHOB

OJKOHOMHYECKAA [PHFOAHOCTb TOr0 HJH HHOMO BAapHAHTA J0JXKHA ObLITh
YTOYHEHA NYTEM CPABHEHHA HX CTOHMOCTH.

Jnst QOHTAHOB, PACMOJIOXKEHHBIX 3HAYHTEJIbHO BbIll€ TOPH30HTa BOABI,
MOXET TNPUMEHATLCA JABYXCTYNEHuYaTas IoOJaya: CHayasza OT MecCTa 3abopa
B PETyJHPYIOUWHA pe3epByap, PacCno/OKEHHbIH Ha OLHOH H3 BEPXHHX Teppac,
a 3aTeM M3 HEro HacOCOM BTOPOro MoAbeéMa —K (DOHTaHaM.

Beuay HeGOJBIIOH NPOM3BOAMTE/BHOCTH Hacoca MepBOro I[OABLEMa,
paboTaUIero Ha NepBOHAYAJbHOE HAMOJHEHHE H MEPHOAHYECKOE MOMOJHEHHE
baccefiia OHTaHa B TeyeHHE CYTOK, 3Ta cxeMa B OOJBLIHHCTBE cayvaes 6yaer
Haubosnee 3KOHOMHYHOH. [IpH NMPOEKTHPOBaAHHH NPHMEHEHHE €€ MOIKHO ObiTh
ONMpaBJaHO TEXHHKO-3KOHOMHUECKHM DPacyeToM.

B nmapkax coO 3HaYHTE/BHBIM MNaJICHHEM TOPH30HTaJed CJAEAYEeT HCNO0Jb30-
BaTb POMAHHKH H PEYKH, PACMOJIOXEHHBIE BHILIE Mapka, I/ HaKanJIHBaHHS BOJbI
B BOJOXPaHHJIHNIAX HJIH B pe3epsyapax, yCTPaHBaeMblX Ha BBICOTE, 0OecmeyH-
BalOLIEA HOPMaJbHOE nHTaHHe Boaoi oHTanHoH cucTembl (puc. 97,
cxema 4). ;

[Tpumep nuranHs ¢oHTaHAa OT rOPOACKOr0 BOAOMPOBOAA 63 MOBTOPHOrO
HCNOJIb30BAHMS BOJbI NMPEACTABJIECH Ha PHC. 98, riae xaH NPOEKT HEGO/AbUIOTrO
¢ourana maa cksepa. Boaa oT MoJHBOYHOrO BOAONPOBOAA NOMAETCA MO TPyGe
K Hacaake (oHrana; nepen (OHTaHOM B HeOOJIBIIOM KOJOIUE YCTaHOBJIEHA
3aABHXKKA JUUIA BHIK/IIOYEHHA (DOHTAHA H peryJHPOBaHHsA BLICOTH CTPYH. Hcnos-
30BaHHaAd Bojaa COpPaCHIBaETCA B MPOJIOKEHHBIH MOOJH30CTH TOPOACKOH BO-
AOCTOK.
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98. Bonocua6ketune ne€oabioro doutana

Ha puc. 99 npexacraBnena cxema BOJOCHAOXEHHH C DEUHPKYyJAaAlHe,
npuMeHeHHas B (oHTaHe Ha Apbartckoil nmioulazH B MocCKBe.

QoHTaH HMEET TPH IPyNnbl HaCafOK, K KOTOPLIM BOJA IIOAAETCS HACOCOM,
YCTaHOBJIEHHBIM B. -TOJABAJE PAAOM PaclONOXKEHHOro 3xanus. M3 nomeulenus
HACOCHOM (DOHTaHA HE BHIHO; IMO3TOMY VIl DPEryJHPOBKH BBICOTHI CTDPYH
B CkBepe BOJAH3H (oHTaHAa yCTpOEHa CreuHa/sbHas KHPIHYHAsA KaMmepa, B KO-
TOPOH HaXOAATCA pacnpeie/uTe/IbHas rpedeHKa ¢ peryaHpy OUHMH BEHTHIAMH
H BBOX BOXLI OT TOPOACKOrO BOAONPOBO/1A. KOHCTPYKUiA BBOA 0OCCHEYHBAET
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fMOLady BOLB K HaCalxaM H NMOMHMO Hacoca (B CJaywvae ero nopuu). Jlas noa-
AEDIKAHHA TOCTOAHHOrO ypOBHA BOABI K 6acceiiHy monsesena Tpyba I ama-
METPOM 25 MM, NDHTOK BOIHI 110 KOTOPOIX PEryJHPYETCA BEHTHJIEM.

Io Bcacupawoweit TpyGe 2 uamerpom 200 ii, xoHell KOTOPOH BbIBELEH
B yrayO/aeHHYI0 KaMmepy 6acceilna M 3aKpHT MEAHON CETKOH BO H3GexXanue
3aCopenHs TPyOONpOBOAA, BOAA CAMOTEKOM MOCTYMAeT K paboTraioiemMy Hacocy
H HATHETAETCA K pacnpereruTesbHoit rpedenke 3. OT rpe6eHkH Mo Tpem
Tpy6onpoBosaM BOAa INOZAETCA K TPeM TIPYNNaM Hacajok: Tpy6boit 4 nua-
meTpoM 100 4ex — k LEHTPaTbHOW Hacamke 5 C BEPTHKAIBHO ObIOLIEH cTpyei,
1o Tpy6e 6 TaKOro e AHaMeTPa — K KoJblly, IPOJIOXKEHHOMY 1o nHy 6acceina,
C OTBETBJICHHAMH K BOCBMH HaCafikaM 7, BbIODAachIBAlOIIHM HAKJIOHHBIE CTPYH,
H mo TpyGe 8 nmamerpom 1254k — k BepxHEMY KOaBLY C 12 HacazkamH, H3
KOTOPBIX OBIOT CTPYH NOA yraoM 75° K rOPH3OHTAJIH.

Jlsi paBHOMEDHO! TOXAa4YH BOABI K BepXHEMY KOJIbILY YCTPOEeH CBapHO
pacnpenesnTe/ b C YeThIPbMs OTPOCTKAMH JHAMETPOM 75 M.

B uentparbroit kamepe mox 3THM (DOHTAHOM, mepeKPHTOI CBEPXY CTeK-
JIAHHBIM ~ KOJMAKOM, A/l OCBEIIEHHsS BOAAHBIX CTPYH HOYbIO YCTaHOBJEHBI
MOUIHBIE Pe(/IEKTOPHI, BEIICIAIOLIHE NPH pafoTe GOJBIIOE KOJHIECTBO TEMNa
Jlns ynaneHHs TEVIOBHIX H3GBITKOB yCTPOEHAa BEHTHJALHS kamepol. [Tpurox
BO3AyXa B KaMepy NPOH3BONMTCA Tpy6oi /0 nnamerpom 300 sm C 3ad6opom
BO3AyXa B NOANOPHOH CTeHKe. BRITAXKA OCYUIECTBASETCH BEHTHIATOPOM,
YCTaHOBJIEHHBIM B nojBa/ie 3naHus, BOJIM3H OT Hacoca, no tpybe // nuamer-
pom 250 atm.

[TepesnB Boabl H omopoxHenHe Gacceiina NPOM3BOAATCA B BOZOCTOK /2.
Jlna ynaneHus KOHAEHCHDYIOULENiCA BAarH B kaMepe yCTaHOBJEH Tpar, npHcoe-
JHHEHHBIA TaKXKe K BOJOCTOKY.

B ¢onranax co cl0KHBIM 060pyn0OBaHHEM, GOJBIIHM KOJHYECTBOM TPY-
OONMpOBOZOB H HACaZOK BCE OCHOBHBIE TPYGONPOBOMbLI PEKOMEHAYETCA Npo-
KJIaNBIBATh B NOJMYNPOXOAHBIX KaHaslaX, a B LEHTPE, B NOCTaMeHnTe (oHTaHa,
yCTpaHBaTh KaMepy, AOCTYMHYIO [ OCMOTpa. JIHUIbL BTOPOCTENEHHBIE, NO-
BOAAIIHE TPYObl B TakHX (DOHTAHAX MOXKHO 3aMypPOBLIBATH B KOHCTPYK-
ILHH.

Ha puc. 100 noxasano yctpoiictBo (hoHTaHa ¢ GoJee NMPOCTOH KOMMO3H-
UHeA BOIAHBIX CTPYH.

B st1oit cxeme Gonee panHOHAJBHO BBLINOJHEHO YCTPOHCTBO noaaep-
KaHH IOCTOAHHOrO ypOBHA BOALI B Oacceiine. B kameHHoMm Goprty (ouTaHa
yCTpOeHa HeDOJblIAsi KaMepa, K KOTOPOil NOIBejeHa BOAA OT rOpoACKOro
BOZONPOBOJA. 31€Ch iK€ PACMOJNOXKEH WIAPOBOH KpaH, MOMAIOUIHI BOIbI POBHO
CTOJBKO, ~ CKOMBKO HEOOXOZMMO JNA TIONNEPKAHHSI [OCTOAHHOTO YPOBHs
B Oacceiise. Ilpu ycranoBxe wapoBoro kpana ne TpeGyercs peryJ/JHpOBKH,
H 3TO YCTPOHCTBO PadOTaeT aBTOMATHYECKH.

B ofoporHbix cHcTeMax A8 (DOHTaHOB € MPOCTOH KOMMO3HUHEH BOMIA-
HBIX CTPYH H NPHMEDHO OAMHAKOBOH BEICOTOH CJEAYET YCTAHABAHBATH OMMH
HACOC, a PEryJIHPOBKY OTAEJBHbIX CTPYH MNPOH3BOAHTH BEHTHJAMH.

B douranax co ca0kKHOA KOMIO3HLMEH, C OGOMBLUIMM PACXOLOM BOAbI
H C pa3HOH BBICOTOH CTPYH IKENaTeJqbHO /IS KaXAOH TPYNIOH HAcamok
YCTaHABAHBATL CBOM HACOC. JTO HECKOIBbKO YIOPOMAET CTOHMOCTH COODYIKe-
HHA, HO 3HAYHTEJILHO YIEUIEBAAET €ro 3KCmoatauHw. JJIa Kaxmod rpynnol
HaCalOK, KaK IpPaBKJIO, YCTaHAaBIMBAe€TCA OAMH paboyHil arperaT. JIHwb
B OCOOBIX CaydasX, KOTZa HEXeJaTeJbHEl AJHTEJbHbE NMEPEPHIBH B paGoTe
(onTama MM KOTAa IpeKpalleHHe pPaGOTHl OMHOrO (HOHTAHA CO3MAET aCHM-
METPHYHOCTb CHJIY3Ta, CJENYeT YCTaHaBJMBATH BTOPOH, 3aNlACHBI arperar.

Hacoc_nomken OviTh Bcerza nox 3ansoM, MO3TOMY pachoJaraTh €ro
CICAYET muKe YPOBHA BOAbI B Oacceifie, H3 KOTOPOro OH 3aGHpaer soay.
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MOLHOCTL MOTOPAa K HACOCY B K6/M onpejlenseTca no ¢opmy.e:

_gXHXn
= 102X7n °

rA€: ¢ — IPOH3BOAHTENbHOCTL HAC0Ca B 1/CeK;
H — BbICOTa nMOABEMA BOABLI HACOCOM B M,
7 — KO3(QHUHEHT NPOTHB MNEPErpy3KH Hacoca; B (HOHTAHHBIX CHCTEMax
C PaBHOMEPHOIH HArpyskoH €ro MOXHO NPHHHMaTb pasHbiM 1,10;
7; — KO3()HUHEHT MNOJE3HOro MACHCTBHA Hacoca, ONpeiesaseMbli No Kara-
JOraM 3aBOLA-H3rOTOBHTEJA; OPHEHTHPOBOYHO MOXKHO [PHHHMATb

1]1 '—_—"0,6 ‘ 0,8.

HEKOTOPBIE IPUMEPLI HHEEHEPHOI'0 OBOPYJTOBAHHUA
B ®POHTAHHOM CTPOHTEJILCTBE

3a nocaeaHHe HAECATHJIETHA OypxyasHble apXHTEKTOPHl HE CMOIVIH CO:
3/1aTh CKOJIbKO-HHOY b IEHHBLIX IO CBOEMY HJIEHHO-XYI0XKECTBEHHOMY COAep-
YKaHHIO COOPYXKEHHH B 00JACTH ManblX apXHTEKTYPHBIX (I)OI)M.__T/

DoHTaHbl, NOCTPOCHHBIE 33 NOCJAEAHHE TOALI, NPEACTABJIAIOT COO0H JHOO
Oe3BKVCHbIe TPOMO3JKHE MeMOpHalbHble coopyxeHHsa (ocobenHo B CILA),
B KOTODLIX COBETCKOTO 3pHTEJAA MOXET I0Pa3HTb TOJbKO FPOMaAHOE KOJIH-
4eCTBO HaNpaCHO 3aTPayeHHOro TPyJHa, JHOO KaCKadbl MEXAYHAPOAHKIX BHIC-
TaBOK, HMEWLIHE APKO BLIPAXEHHbIH PEKJAMHBIH XapakTep.

lonblii TEXHHIH3M M SKJIEKTH3M, XapaKTepHble AJd TBOpYeCTBa OypKy-
A3HLIX aPXHTEKTOPOB, HAULIH CBOE BbIPAaXKEHHE H B 00JACTH MAJbIX aDXHTEKTYP-
HBIX (opar.

doHuTaHbl 3a PyHexoM CTaJH He MPOH3BENEHHEM HCKYCCTBA apXHTCKTYPHI,
a4 CJOXHBIMH HHXEHEPHbIMH COODYXKEHHAMH, HMEIOUIHMH LEJbI0 [10Pa3HTh
3PHTENS MAaCCOH YCTPEMJAIOUIHXCA BBEPX BOAbI H CBETA. ADXHMTEKTYDHas BHI-
pasHTeNbLHOCTh 3aMeHseTca 3ddexToM Macec BulOpacbiBaeMOH BOIbBI, JHHa-
MHYHOCTbHIO KOHTYPOB H SIDKHM CBEYEHHEM CHJY3TOB HOubl. JlHeMm, Kak
PaBHJIO, 3TH COOPYXEHHS HCKJIIOYHTEJbHO HEBbIPA3UTEJbHHI.

[TosToMy Ansi COBETCKHMX apXHTEKTOPOB HEKOTOPLIH MHTEPEC MOTYT mpea-
CTaBJATH JIHIIL OTAEJBHBIE 3JIEMEHTHl HHKEHEPHOTO 060pYAOBaHHA H KOHCT-
PYKTHBHLIE JAETaJH NOJXOOHBIX (DOHTAHOB.

B HouHoe BpeMs 3HAUMTEJbHBIA 3pHTE bHBIA 3ddexT mocturaercs don-
TaHaMH, IUIaBalOUIUMH Ha BOXHOH IIOBEPXHOCTH pPeKH Wau o3epa. [Ipu stom
MOXXHO YJa4HO HCIOJb30BaTh KOHTPAaCThbl CBETa H TEHH, APKO OCBELUEHHBIX
CTPYH H I[IOYTH YEpPHOH IMOBEPXHOCTH BOALI B pexe HAH o3epe. CTOHMOCTh
IKCIIOATallHH TakWX (OHTAHOB B OCHOBHOM CKJAaJAbIBACTCH M3 3aTpaT Ha
3MIEKTPO3HEPIHIO, TaK KaK PEKa HJH 03€pO ABIAIOTCH pe3epByapaMH A1s 3a60-
pa BOAHI B JIOOOM IPAKTHYECKH HEOIPaHHYEHHOM KOJHYECTBE.

Takne QouTaHLI B THEBHOE BPEMS MOXHO ONYCKaThb Ha JHO DEKH HJIH
K€ yCTpauBaTh HX Ha CHeElHaJbHBEIX NNOHTOHAX.

Brewrnui  BHA CBeTALLErOCH 3aTONJEHHOrO ()OHTAHA NPHBENEH Ha
puc. 101.

(DOHTaH COCTOMT M3 TPEYTOJbHOH pPaMbl C BIHCAHHLIM B HEE KPYIJIbIM
KapKacoM e, Ha KOTOPOM CMOHTHDOBAHBI HacaJkH, TPYOGONPOBOALI H IIPO-
KEKTOpBl. K KkoHNaM TpeyroabHO# paMbel mnpHBapeHsl TPH Momiaska d.
Bcsi 5Ta KOHCTPYKUMS CO CTBOJIOM JJIHHOK 8 A NDHKPEIJIeHAa K IITa-
THBY, yCTaHOBJCHHOMY Ha JHC DEKH; lIAPHHPHLIE COEIHHEHHT B BEPXHEMH
M HHXKHEH 4YacTH CTBOJIA NMO3BOJAIOT ()OHTAHY BCIVIBIBATH HJH IOTPYATHCH
B Boay (puc. 102).
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101. Bremnuit sua 3atomasiemoro 73 102. Cxema 3aTomnase-
tdouTtana 2 Moro gouTaHa

B HHXKHEH uyacTH CTBOJA HAXOMWTCA 3/MEKTPOHACOCHBI arperaT a H b,
KOTOPbIH BCaCbiBa€T BOJAY KJamaHOM ¢, PacnoJiOXeHHbIM Ha TAaKOM paccTos-
HHM OT JHa pEKH, NPH KOTOPOM YCTPaHAETCA BO3MOXHOCTb 2aCacChiBaHHA
HACOCAMH TPA3HOH BOJBI.

[TpH BKJIOYEHHH 3/1EKTPOHACOCOB BOAA M0 HArHETaTebHOH TpyOe mno-
CTYDNaeT K THAPOIKEKTOPaM, I[OMELLEHHbIM B BEPXHEH YaCTH TMOIJABKOB;
CTPYs 3KEKTHpDYeT H 3axBaThlBaeT C €000 BOAY, HaXOAAULYHOCH B MOMNJaB-
Kax; NOCJEJHHE ONOPOMHAWTCHA, BCJAEACTBHE YEro BeC YCTaHOBKH YMEHbILAeT-
cd, H OHa BCA BCIMLIBAET Ha MOBEPXHOCTb. [IpH npexpauleHHH pabOTHI HACO-
COB MOMJABKH NMOCTENEHHO 3aNOJHAIOTCS BOLOW M3 PeKH, H QOHTaH OMyCKaeTCs
Ha JHO.

Ynpasaeune (GOHTAaHOM NPOH3BOAHTCA C Oepera; OHO NONYCKAaeT pery-
JHPOBKY BbICOTHl CTPYi H KOMOHHALMIO Pa3HYHLIX LBETOB /IS OCBEIIEHHH,
4YTO IO3BOJAET MNOJAYYLTb IIHPOKYIO IBETOBYK raMmy.

[TraBaouinit (GoHTan ¢ ©60Jee CJO0KHBIM HHKEHEPHbIM 000pYyA0BaHHEM
COCTOMT H3 TPEeX CTa/bHbIX NNOHTOHOB; Ha CPCAHEM IOHTOHE HAaXOIMTCS CleHa
BOAAHOTO TeaTpa. BOKOBblE NOHTOHBI MOLYT Pacno/araTbCsi MOJX YIJIOM K Cpea-
HEMY MJIH YCTaHaB/HBAiOTCA B ONHY JIHHHIO, — Torla HX ofulas JJHHAa CO-
craaser 81,2 w. llupuna nontonoB 8,85 a, raybuna 3 .z. MasmeHneHue mno-
JOXKeHH GOKOBBIX MOHTOHOB [OCTHIaeTCsd 3JeKTPHYeCKUMH Jebenxamu. Bry-
TPH NMOHTOHOB PaCMOJIOXKEHbl 3JEKTPOMOTOPHI C HAaCOCAMH, UPOKEKTOPAMH H
CJOKHBIMH KOMMYHHKAUHAMH TPY® M 3/EKTPHYECCKHX KaOeJeH.

O6uian mowHOCTL Bceit ycTaHOBKH cocTtasaseT 4800 xsm. Hacocwl 3a-
Oupaior Boay M3 peku u nogaoT ee k 2200 donTaHHBIM HAacaakaM pasJHuy-
Ho# Qopmel H pasmepa. Bcero ycraHosaeno 10 HacoCcOB Pas/MUHOH MNPOH3-
BOAMTENBHOCTH H BBLICOTBHI NOAa4H, oOuUleld MoOWHOCTBIO OKkoJ0 1200 «am.

BeicoTa LleHTpaIbHBIX BOASIHBIX CTPY#H nocTuraeT 60 4. Mrpa BoASHbIX CT)Yi
H IOJYYEHHE Pa3HYHLIX BOAHBIX 3()(}EKTOB 10CTHralOTCA MNOCPeACTBOM B2
JIEKTPHYECKHX 3aJIBHKEK, KOTOPbLIE [03BOJAIOT BapbHPOBATb KOMIO3HIHIO
CTPY#H H CO31aBaTh NOCTOAHHO MEHSAIOUIHECH WOHTYPHI, OKPAlIHBaeMble B Da3-
JHYHBIE 11BETA.
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103. Pacnonowenn2 MexaHHYeCcKOr'o H OCBETHIeJbHOI'0
060PYROBAHIHY  BHYTPH 1HONTOHOB

103a. PoHran HpH HOUHOM OCB2ULRHIH 104, KoMmuosuuus CTpyHd ua unsabaioutem
OHTOHE NPH HOYHOM OCBELLEHHH



[TpoxexTopul umeoT 10 pasanyHbIX CBETODHILTPOB; AHHAMHYECKOE OCBE-
EHHE TeaTpPa OCYLIECTBJIAETCH aBTOMATHYECKH. Bcero ycraHoBieHO TpH
ynnel npoxexktopoB. [leppasi rpynmna B 310 NpOXKEKTOPOB, MOUIHOCTHIO
'00—3000 samm kaxablii, noMelleHa B NMOHTOHE H CJYXKHT IJis OCBELIEHHS:
JAHBIX CTPYH CHH3Y. Bropas rpynna, cocrosas u3 80 npoxektoposno 1500
3000 samm, pacnosnoxeHa CHaPYXH MO BCEH AJIHHE BBICTYNAIOUIEr0 MOCTHKA
HTOHA; OHa MOJACBEYHBAET BEPXHKIO YaCTb BOAAHBIX CTPyil. TpeTbsa rpynna
konuuyectse 400 norpy:eHHblX npoxektopoB no 500 gamm CayXHT Aas
JIOMHHAUHH PaMNbl H /I MaCKMPOBKH BBICTYNaloOllell 4yaCTH MOHTOHA.

[Ipn paboTe 3THX MOIIHBLIX OCBETHTEJbLHLIX YCTPOWCTB BbiAENseTCS 60Jb-
)€ KOJHYECTBO Temsaa. TemoBbleJeHHe NMPOKEeKTOPaMH OGOKOBLIX NOHTOHOB
craaser 245000 u uentpanbubiM 445000 xxaxafvac. Ins ypanenus 35TOi
MTHUIHEH TEMJIOTHl 3aMPOEKTHPOBAHA BEHTHJIAUHOHHAs cuCTeMma, obecneyHBa-
uasa nomauy 2400 x° Bo3gyxa B MHHYTY MO 4eTbipeM TPyOONpoOBOAaM AHa-
tpom 800 s, .

Ha puc. 103 u 103a npencrasiex 00uHid BHA 3TOTO COOPYIKEHHSI HOYbBIO
IXeMa ero yCTpPOHCTBa.

Takoro jxe THma coopy:KeHHE ObIJIO OCYUIECTBIEHO Ha ORHON M3 MeX-

JAyHapoOAHbIX BhICTaBOK B 1939 ronmy.

[Tlepen raaBHBIM BXOAOM Ha BbLICTABKY Ha peKe, Ha CTaJbHOM TMOHTOHE,
Obl1 ycTaHOBJNEH (OHTaH, IeHTpaibHasd CTPY# KOTOPOro MOCTHTasna BLICO-
ol 110 m; yetbipe OGokoBbie CTpyH HMeau BouicotTy no 40 u. [To konuam
MOHTOHA OHJM HAKJOHHBIE CTPYH. [lId MAacCKHPOBKH HaABOJAHOH 4aCTH TNOH-

la Mo BCEMY TEpHMETPY OblIH pacnoJioKeHbl HacaAkH, pacCHbLIAOILHE
ly M CKpPbIBAlOUIHE KOPNyC MNOHTOHa OT rsa3 3purtens (puc. 104). ITpu
[bHOM BETPE BBICOTY UEHTPAJbHOH CTPYH yMEeHblUaad, OCTaBJAs B HeiiCT-
I TOJIKO OJIHH HacoC.

Jna yMEHbUIEHHS KOJHYeCTBa NMOAABa€MON BOJbI M YBEJHYEHHA 3pHUTEJb-
0 s¢dexTta ueHTpaiabHas CTPyd Oblsa BHYTPH MOJIOH; BOXA BblOpachiBa-
b Yepe3 UHJIHHADHYECKYIO0 KOJbLUEBYIO HaCalKy C HapYXHBIM JAHaMETPOM
bua B 90 u BuyTpenuuM 68 .azm. KoHCTpykuus Hacaaku obOecrneyHpa-

MOACOC BO3AYyXa H moJyyeHHe OeJsoit pacnblIeHHOH CTPYH, Obloulei Ha

bUIYIO BBICOTY.

[TpencrapienHe 00 3JEKTPHYECKOM H MEXaHHYECKOM OOOPYNOBAaHHH MOH-

a paer puc. 105.

Jas ueHTpasbHOH CTPYH OBbII YCTAHOBJIEH HACOC MPOH3BOAMTENbHOCTBIO

M3[wac, ¢ naBnaennem 220 x, mourHocTsio 800 x8m, BCacuLiBalOUIHi BOAY
OCPEeACTBEHHO M3 pekH. [lasa moayyenua ctpyu B 110 . Bkawowaiacs BTO-

Hacoc, C BBICOTOH noabema Boabl 50 #; oba Hacoca toraa padoTaju mo-
T0BATEeJbHO.

[ns BepTHKaNbHBIX M HAKJOHHBIX CTPYH BOZA NOAaBasach HAaCOCOM MPO-
yauteabHocTbio a0 1750 mP[uac, ¢ BwicoTOM moabema Boabl a0 50

MOULHOCTH MOTOpa B 242 x@m.

Bona HakoHeYHHKaMH, PaCTIONOMEHHLIMH TOTIEPHMETPY,TI0/1aBaIaCh HACOCOM

ousBoAuTeabHOCTBIO 1000 A%[#ac, mouwnocTeIO 650 K8/, noa Kanopom 12 .

MoTtopel K HacocaM YCTaHaBJAHBaJHChL TpexdasHble, NEPEMEHHOro ToKa,

ykenneM B 6000 sossm.

Ocsemnlesne raaBHbIX CTpy#H (oHTana npoussoausoch 64 napabonnue-

1 npoxexkropamu no 3000 samm, ¢ pedaexropamu anamerpoym 800 ara

:3 NPAMOYTOJNbHbIE OTBEPCTHA B TNajybe NOHTOHA, 3aCTEKJEHHbIE CIe-

IbHBIMH TaHEJAMH.

Jlnsi OKpalHBaHHA CTPYil H NPEAOXPAHEHHA JaMI OT KOHAEHCHPYIOUIEHCs

TOBEPXHOCTH NaHeJH BJArH, MEXAY TaHeJsMH M TPOKEKTOPOM Obl1

HOBJIEH IIBETHOH 3KpaH.
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105. Mexanunueckoe 1 3jekTpuieckoe 060pyAOBalHE HOHTOHA

106, [lenrpaanias KoMUOSHIUHA DOHIAHOB 114 BbIC | aBKe
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107. Boaauod cBo:t najt kamasosm

OcsenlesHe NepuMETpanbHLIX CTPYH NPoH3BoaH.10ch 200-BaTTHLIMH JTaM-
naMH C pedaexTopaMH, PacnoNOKeHHBLIMH 04 KOPMYCOM NOHTOHA.

LlenTpanbuasi rpynna (OHTAHOB Ha 3TOH JK€ BLICTABKE MPEACTAB.ICHA.
na puc. 106, Kanan BbICTaBKH 3axkaHuMBaACs aM(HTEATPOM, 1O CTOPOHAM
KOTOPOro OMJH JIBa Psld CEPEOPHCTLIX CTPYH, 0OPaMIMIOUIHX LEeHTPab-
HYIWO TPpYnny H3 OJAHOH BECPTHKaNbHOH CTPYHM M 16 HAKJIOHHLIX BEepood-
pasuuix cTpyid. Ha done cBeTsuuxcs crpyit nsmagexa pesko BLILEIATACL
CKyJbNTYpa, 3aBepuiaioulas aHcaMbab UeHTPa bnoro QOHTaHa.

OcpeuleHHe  UEHTPadbHOH rpynnui npousBoaniaoch 10 norpyskeHHbiM
B oy MnpoxexkTopamMH no 1500 gamm ¢ napadoanueckuyMu ped.iekTopary
3 nocepedpeHHOro cTexJa. bBokoswie crTpyu ocsemannc, 510 norpyxen-
HbIMH B BOAY siamnouykaMH no 500 gamm, yCcTaHOBNEHHBIMH B CHEUHAIbHBIX
Kay4yyYKOBBIX NAaTpoHax. JIaMnbl MPHKPENJAJINHCH TPYNNAMH K CTEPIKHAM, BEPTH-
KaJbHOE MOJIOXXEHHE KOTOPBIX MOXKHO ObIJIO perysaupoBaThb. JTH JaMilbl NPH
NOMOIH CNEUHaNbHOTO 3a:KHMa MNOBOPAaYMBAJHCh BO BCEX HANPABJIEHHSX.

YCTaHOBJEHHbIE IPOXKEKTOPbl COOOLIANHCH - C PE3epPBYdapoM, COEAHHEH-
HbIM TPYOKOii HebGosblIOro AHaMeTpa ¢ atMmocdepolt M npeaHasHaYeHHbIM
AAfl COOHPaHHA KOHIEHCHPYMOUIEHCS BOAbLI M AN OTBOAA BOAbI, MPOHHKHYH-
ueit B pe(JEeKTOpP Yepe3 HEMJIOTHOCTH.

[Nonauya Boabl B pOHTaH Gbina OCHOBaHA HA NPHHLHIE €€ UHPKYJISALHH, TO-ECTD
NMOBTOPHOrO MCMOJb30BaHHsA, I/ 4Yero B NOA3eMHOH Kamepe pagoM ¢ (HoH-
TAHOM HMMeJaCb HAaCOCHasi YCTaHOBKa, COCTOABLIASA H3 TPEX HACOCOB NPOH3-
BOAHTENbHOCTBIO 1880, 1340, 360 #3/vac u oGecneyHBaBUIHX BLICOTY CTpVil
B 11,7 u 22 u

Han xauanom, noaBomsiliM K UeHTpaibHOMY (OHTaHy, Obla YCTPOEH
BoAsiHOH cBox (puc. 107).

B kawue csoma pacnoaarasoch 380 HaKOHEUHHKOB, CMOHTHPOBAHHBLIX Hi
paMe, MacCKHpPyeMOii B HOYHOE BPEMs CBETOM CHHMX HEOHOBBIX TPYOOK.
M3 HakoHeuHHKOB B G0OKOBbIEe GacCeiiHbl OMJIM BHHTOIOPA3HLIE CTPYH BOLbI,
CO3/1aBaBLIHE MPH OCBELIEHHH HJIIO3HI CBEPKAIOUIETO CILIOWHOTO BOASHOIO
cBoaa. HakOHeYHHKH HMENH BHYTPH CHEUHAJLHLIA BHHT C OOJLUINM LIATOM,
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108, KOMOHHUpPOBaHHAA YCTAHOBKA 4% BOROCHaGmeuis
douTanos

4eM JOCTHrajloCch MOJydyeHHe BHHTOOOPa3HO BpALLAOUIEHCH CTPYH, MHOTO-
KPAaTHO OTPaawouled 3JeKTPHYECKHH CBET.

JIns  peryJHpPOBKH HaNpPaB/leHHst CTPYH BCE HAKOHEYHHKH CHAOKaJIHCh
UIAPHUPHSIMH coeHHEeHHAMH. B 6oxoBbIx Oacceiinax Obl/i YCTaHOB/IEHbI HAKO-
HEYHHKH, PACHLUIAIOUIME BOAY H HAMPaB/fOUIHE [0TOK HABCTPEYy CTPYAM,
ObIOUIHM H3 CBOJAA.

Ha Toit e BbiCTaske ObUIM YCTPOEHbl TPH rpynnbl QOHTAHOB C AHHA-
MHYECKHMH KOHTYPaMH BOLSAHBIX CTPYH, MEHAIWHMHCA [0 12 pasiH4HbIM
cxemam depe3d kawasle 30 cek., H AHHaMHYECKHM OCBELUEHHEM C 0O0JbLIOH
1BeTOBOil rammoit. QoHTaHbl ObLIM yCTaHOBJEHbB B 0acceiHe pa3MepoM
45 16 M.

Kaxnas rpynna 6bls1a 060py10BaHa HACOCOM MOILHOCTBIO B 7,5 x8m, yCTa-
HOBJIEHHBIM B CMNENHAJIbHOH Kamepe, OCBETHTEJIbHOW annapaTypod H aBTOMa-
THYECKHMH YCTPOHCTBAMH /1A MOJHOH CHHXPOHH3AUHH CBETOBbLIX H BOLAHBIX
s dexToB QounTaHa. 3Ta BeCbMa KOMNAKTHAsi yCTaHoBKa (pHC. 108) Haxoauaach
B Kamepe, HMeBlUeil HaAeXHyi0 THAPOH30MALHIO H MOMELIEHHON HHXKE YPOBHs
BOAbI B OacceiHe.

donTaHbl B HOYHOE BPEMA OCBELIANHCL YETHIPbMS Pa3/IHYHBIMH LBETAMH,
4e pe0BaHHE KOTOPLIX NPOH3BOAHIOCH CJaroAaps BPALLEHHIO UBETHOTO 3KpaHa,
pa3neseHHOro Ha CEKTOPBbl Pa3JHYHOH pacUBETKH H PaCHOJOXKEHHOro Hal
napaconnyeckumMH 1000-BaTTHBIMH TPOMEKTOPAMH, 3dLIHUIEHHBIMH OT BOIb
HITIOMHHATOpaMH. MexaHH3M OoCBeUlEHHH Obl)l CHHXPOHH3HPOBAH C IHAPOTEXHH-
4ECKOH 4acTbio.

Pa3Huua B OCBElEHHH, BbI3BaHHAas MNPOXOXKAEHHEM CBeTa Yepe3 Okpa-
UIEHHBIE M HEOKpalIeHHbIE 3KPaHbl, CO3/1aBaJsd BrneYyaTJEHHE BHE3AMHOrO VBEJH-
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109. Bapuantbl KOMMO3WuUMHA BOAAHBIX CTPYH

YeHHA BBICOTH H (QOpMbl (QOHTAHHBIX CTPy#, YTO OOBACHAIOCH HBAEHHEM
ONTHYECKOrO OOMaHa, BBI3bIBAEMOr0 OLICTPBIM H3MEHEHHEM OKPaCKH CTPYii.

Can oHTaHOB, yCTpOEHHBIH Ha BBHICTaBKE, COCTOAJ M3 (OHTAaHOB pa3-
JIHYHBIX KOMNO3HUHiT ¢ 3U0 douTaHHBIMH HacaakaMH, H3 KOTOPbIX OAHH Aa-
BaJH NPOCTbie BEPTHKATbHBIE CTPYH, JADYTHe pacnblisjiH BOAY B BHAE Ty-
MaHa, TPeTbH 00pPa30BbIBAIH BOASHLIE TIOJBNAHBI, NaTbMbl, 11YJbCHPYIOULHE
KOP3HHBl M3 BOAAHLIX CTPyH. Bce 5TO B HOuHOE BpeMs OBIIO OKpalIEHO
30JI0THCTBIM, CHHHM, OpaHKeBbIM H 3seJeHbIM UBeTaMH. [ToacseunBanue (How-
TaHoB mnpoussBoanJoch, 300 gamnamu no 500 samm. 3HauynTesbHas 4yacTL
(DOHTAHOB MOIJIa TNepeMelwaTbes M0 TepPPuTOPHH cala. DOHTAHLI NPHCOEMIH-
HAJIHCH K MaruCTpaJbHbIM TPYOONPOBOLAM MPH NOMOULH THOKHX TPY© ¢ GBICTPO-
pa3beMHbIMH COEIHHEHHSIMH.

Bce mexaHnuyeckoe 000OpPYyZOBaHHE pACNONaraioch B NOA3EMHOH KaMmepe
H COCTOAJI0O H3 TPEX HACOCOB MPOH3BOAMTE/JBHOCTBIO 82, 775 W 415 m3/4ac,
nasrennem B 80, 19 w 8 w. Kaxawil macoc cuaGkan Bomoil csow rpyn-
ny ¢ouTanoB. JddexTHoe 3pesHile NpH AHCTBHH cala (OHTAHOB MOMYyYa-
JI0Cb TOJbKO B HOYHOE BpPEMs IMPH HCKYCCTBEHHOM OCBEUIEHHH. JIHUIEHHbIE
CaMOT0 MHHHMaJNbHOTO JECKOPATHBHOTO OQOPMJIEHHS, IHEM 3TH (DOHTaHbI
TOJNIBKO MOPTHJAH BHEUIHHH BHA 3aHUMaEMOro MMM Yy4YaCTKa BLICTABKH.

B 1937 rony Ha onHOM H3 BBICTAaBOK Obll MOCTPOEH QOHTAH C aBTOMATHye-
CKHM YNpaBJIE€HHEM CTDYi, MOCTOHHHO MEHSIOWMXCA H NPHHUMAIOUIHX Onpe-
A€JEHHBIE NMPOEKTOM reoMeTpHyeckHe (opmbl. ITOT HOHTAH HMea BHA 0O/b-
woro Oaccedina pasmepamu 62> 35 m, ¢ 60OPTAMH, BO3BBILIAIOLIMMHCA HA
0,9 w nan nosepxHocTsio semuu. [lox ycTynom Gopra (oHTaHa mo scemy
MEPUMETPY OLLIH NPO/NOKEHBI CBETAULHECH TPYOKH. SIpKO ocBeuieHublii Gopr
oHTaHa M TeMHas JIMHHA YCTYyna B HOUHOE BpeMsi CO3laBa.lH BIevaT.IeHHe,
YTO CTPYH BOAbI OblOT HENOCPEACTBEHHO H3 3T0TO HENPEPBIBHONO CBETALLE-
roca mosca.

Besa maomann 6Gacceiina (odrana Obiia pasbuTa Ha NECATb OTAEIbHBIX
rpynn QOHTAHHBIX HACALOK, COCTOABLIHX M3 HECKOJbKHX KOJIBUEBBIX TPVOO-
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110. Bug neiictyiomera rpontaHa

MPOBOAOB, ACHCTBOBABIUHX COBMECTHO HJH CaMOCTOATEJNLHO H 0BeCcneyHBaH -
UIHX  MOJYYEHHE MEHSIOIHXCH NPOCTPAHCTBEHHbIX H300paKeHHH H3 CTPYil,
OMBUIMX HWJIH N0 BCER MIWHE DacCefiHa, WIH 1O AMArOHaNH, WJiM 06Pa3oBbI-
B4BLWHX BOLAHBIE MHPAMHALI M APYrHE (QHrypbl Pas3JHYHBIX O4YEPTAHHH.

[Tpu pabGote ¢onTaHa BO3HHKANM B pa3HbIX KOMOMHAUHAX BOAAHbLIE
CHJAY3TBI, KOTOPble ObICTPO I[OAHHMAIHCL BBEPX H, MEVIEHHO 3aryxas, cra-
A47H BHH3, 3aMEHAACH APYrod KoMIO3uuHed cTpyi. Boasuas crena, obpa-
syemas 88 HacaakavH, Ha r/asax 3puTess npespaula’ach B napabosHYecKy v
KPHBYIO ¢ MOUIHOW UEHTPa/lbHOH CTPyEi, MOTOM BMECTO HEE BbIPACTA.0
MATb BOAsHBIX CTOJ00B, IOCTEMNEHHO MEHABIIHXCH H OOPA30BbIBABLIHX HOBbIIl
cHayst (puc. 109). KonHyecTBO pasmHYHbIX CO4eTaHHit CTPy# mocTturano 30;
HEKOTOpblE H3 HHX NpPHBEAEHbI Ha puc. 110.

PontaH HMesn 700 KObUEBBIX HACAaZOK HHXKEKTOPHOTO THMA C MOACOCOM
BO3/yXa AJs MOJY4eHHs OesibiX H 3PHTENLHO 0O0Mee MOULHBIX CTPYH; AHAMeTp
Hacanok oT 10 mo 100 am. Cucrema BonocHadkeuuss ¢outana o6OPOTHasA;
HACOCHl 3abHpalii BOAY H3 OTCTOHHHKOB OacCCeilHa W M0JaBaJH €€ K Hacal-
KaM. IOTH OTCTOHHMKH HEOOXOAMMBI, TaK KaK B HHX 3alePXKHBAIOTCA BCe
ClyyailHble [pPeAMETHI, MomanilHe B Oaccedn (oOHTaHa; 63 TaKHX OTCTOM-
HHKOB -HH)KEKTOPHBIC HACaZKH ObICTPO 3aCOPHAHCL Obl M BbIO JIH H3 CTPOH.
[Ipn obwem ob6beme Boxbl B Oacceitne 8 1000 4 060OpPOT €€ mpoHcxomH
B reyernne 10 mMuH.

Bcero 6b110 ycranosaeHo yeThipe Hacoca. [pu Hacoca no 300 xém, npous-
BOAHTEALHOCTHIO 110 800 A*/4ac, ¢ BbicOTON nozaym Boaw B 100 M, moaasaiau
sony no 18 rpy6onposoaam nuamerpom ot 80 uo 250 s k 10 rpymnaw
(GOHT4HHBIX Hacanok. YeTBeprulit racoc, MOWHOCTLIO B 41 rém, nomasas
BOLY K KOJbUEBOH TPYO€, NPOJIOKEHHOH MO PHVTPEHHEMY nepumerpy 6op-
T0B QoHTaHa, umeswel 220 HAaCALOK, H3 KOTOPHIX OMJH CTPYH HEBOAbLUON
BhICOTHI.
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dontaH HMea MOILHOE 3/MEKTPOOCBETHTENLHOE O0OpPYNOBaHHE, NOTPED-
nsBwee okono 250 kem[wac 31€KTPO3HEPTHH. Ynpap/ienue QOHTaHOM,
MrPOH CTPYH M CBETOM OCYLUECTBJAJIOCH OT MyJbTa YNpaBJeHHs Ha pac-
CTOAHHH, YCTAHOBJEHHOM B Npeaesax BHAHMOCTH ¢oHTana (puc. 111, csesa).

CMeHa BOASIHBIX CHJAY3TOB JAOCTHTajachb PYKOATKAMH, BKJIOYAIOLUIHUMH
HAM  BBHIKJIIOYAIOWHMH  33IBWXKKH C 3/1EKTPONPHBONAMH, O06CAYKHBAIOUHMH
OTAEJbHbIE Tpynmnbl (hOHTaHHBIX Hacamok (puc. 111, cnpasa).

OcHoBHast (OHTaHHAs KOMMO3HLMS OCBELIANaCh ABYMS LBETAMH — GEsbIM
H KPaCHbIM; BLICOKHE UEHTPaJbHBIE CTPYH, KPOME TOr0, OCBELUAJIHCh XKEThIM,
3€JIeHBIM H KPaCHbIM NBETaMH.

[Tonnas cmeHa BCEro UBETHOTO LMKJA NPOMCXOAWAA ABTOMATHYECKH B
TeueHue 45 MHH.; CBET INOCTENEHHO CJ/abes, MEIJIEHHO 3aMeHSJICA APYTHM,
AOCTHral TMOJHOH APKOCTH M ONSATb HAYHHAJA 3aTyXaTb. YCTPOHACTBO npe-
AYCMaTPHBAJNO BO3MOMCHOCTb MOMEHTAJbHOH MepeMeHbl LBeTa.

Has ocseutenuss (oHTana Ha ray6une 50 MM OT NOBEPXHOCTH BOAbI
Ob10 ycTaHOBJAEHO 496 3aTONJIEHHBIX CBETWJILHHKOB.

[Tpumepom MemOpHaNLHOTO (OHTaHA MOXET CJIYXKHTh IPOMO3JKOE COOpY-
XeHHe, npeAcTaB/ieHHOe Ha puc. 112, PoHTaH 0GOPYHOBAaH HaCOCAMH MOLLHO-
cTbio B 386 xem, oOulelt npousBoAuTENbHOCTHIO B 1150 2/cex, 84 npoxexkTopamu
H 580 namnamu oduwel MowHOCTLI0 B 84 000 samun.

Bce mawmmuunHOe o6opynoBaHHe (OHTaHa HAXOAHTCs IMOA 3eMJaeil H
yCTaHoB/JeHO B mnoMmeuleHdu pasmepamu 10,7 X 7,6 #. [las uabmonenus 3a
(oHTaHOM M AN PEryJHPOBKH CTPYH HaJl H4COCHOH MMEETCH BBLICTYMAlO-
was Hax semseit Ha 1,2 m Oyaxa C OKHOM.

QoHTaH BHINOJHEH H3 XKeJNe300eTOHa W OOJHLOBaH PO30BLIM MPaMOpOM;
aPXHTEKTYpPHblE JA€TajJH OT/IUTHI H3 uementa. Huxuuii 6acceiin ¢ontana nmeer
AnaMeTp B 91 M; B UEHTPE €ro BO3BLILIAIOTCA OJNHA HAA APYTOH TPH KQY NHblE
qawnd auamerpom 31,3 m, 18,2 ar u 7,8 u.

Bepxnas uyawa BO3BbILIAETCA HAaJ 3€PKajJOM BOAbl HHXKHEro GacceiiHa Ha
7,6 M; U3 Hee ObET BEPTHKaJbHasA CTPYS BLICOTOH OKOJO 35 4, OKPY¥KEHHas
TpeMsi koabuaMH € 8, 16 W 12 HacagkaMH, U3 KOTOPbIX GbIOT BEPTHKAJbHbIE
CTPYH MEHbLUEH BBICOTBI M MOWHOCTH. BHYTphL HHxHEro Gacceiina, a Takke
BBEPX OT HEro B MEPBYIO yauly, H3 NEPBOH BO BTOPYIO W W3 BTOPOi B TPETHIO
M3 pslla HaCafloK, YCTaHOBJEHHBIX Ha KOJbUEBbIX TpybonpoBomax, BbIOpachi-
BAaeTCA MHOXECTBO CTPYH, 00pa3yIOUIHX HECKOJbLbKO BOAAHBIX KYMOJIOB.

Boma u3 uaw xackazamu CJAMBaeTCs B HHXXHHH GacceidH. M3 mackapoHOB,
YCTaHOBJIEHHBIX HAa BEPXHHX 4allax, BOAa MOCTYNaeT TakKKe B HHXHHH 6ac-
ceitH. PonrtaH umeer 134 Hacaikd pasHBIX AMaMETPOB, BOJAA K KOTOPHIM TNO-
CTynaer no NSTH KoJblieBBIM Tpy6onposBogam auamerpom ot 100 mo 200 amm
H K UEHTpaJbHO#l Hacazke no Tpybe auamerpom 150 mm. Yerbipe OGpoH30-
BHIX MOPCKHX KOHS BbIOpaChbIBalOT IO TPAEKTOPHH MNEHSLIHECS CTPYH BOABL.
OcHoBHBIE TPY6ONPOBOALI NPOJOKEHB! B KaHajlax MoJA (GOHTAHOM M JOCTYIIHbI
ans ocvotpa (puc. 113). Kaxnmaa cTpys perysJHpYeTcs 3aJBHIXKKOH BPYUYHYIO;
KOMNO3HUHA BOASHBIX CTPYH H3MEHAETCA aBTOMAaTHYECKH.

CHcrema BomocHabGxeHus (oHTaHa obopoTHasd. [TomosHenue BoAbl H mep-
BOHaYaJbHOE HamoJHeHHe OacceiiHa NPOHCXOAAT H3 o3epa. [aa ocseuleHwHs
CTPY# nNox BOJOH YCTaHOBJEHH TNpOXEKTOpH C JamnamMH no 500 samm,
a ANA NOACBEYHBAHHA KAaCKaJOB NPHMEHEHbl JaMIbl no 75 samm.

[ToaBomHbIE TIPOXEKTOPHI C aJIOMHHHEBBIMH KOPMYCaMH MOTYT TNOJZHH-
MaTbC H3 BOABI AJA NPOBEPKH HX H 3aMeHbl JaMmouyex. JlamMnbl HMEIOT nsTb
CBETOQHIALTPOB Pa3JHYHOH OKpaCKH — Gesoi, SHTAapHOH, KpPacHOH, 3eseHOH
H CHHeH.

doHTaH B BHAe MTHHHOTO OacceitHa pasmepamu 220X 21 i, umewouiero
TPH VPOBHSi BOAbI, C NPO3PaYHbIMH CBETALLHMHCH BOMIOCIHBAMH H3 CTEK.JIAHHBIX
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111, TTyabT ynpaBbieuus CTPYSAMH M OCBEUICHHEM; B OKHE BHIEH GbIOUIHH ¢oHTaH (cnesa);
3alBHXKKH C 3JEKTPONPHBOAOM (CripaBa)

KHPITHYEH, 4Yepe3 KOTOpble BOJAAa CJHBAETCS KAaCKaZaMHM HEBOJbINOI BHICOTHI,
nokasadn Ha puc. 114, B nmnawe Bomocamsbl (oHTaHa HmeloT (opmy Tpe-
YTOJIBHHKOB.

KOMNO3HUMOHHBIM 1eHTpPoM (oHTaHa siBAseTCs MHJAOH No | 3HauYMTeJbHOI
BbICOTBI, YKPALUEHHBI ODHAMEHTOM H HMEIOULHH TpeyroiabHoe cedyeHHe. Y oc-
HOBAaHHA NMHJOHAa ABe (OHTAHHbIC yYawd B opMe PIKOBHH, H3 KOTOPLIX BOJAA
nepeadBaeTcsA B Gacceid. M3 sepxweit yalin 4epes Hacaiaxky auametpom 19 s
ObeT HAK/IOHHAs CTPYA BOABI Ha paccTosiHHe 23 ¢ oT nuioma. CTpysa noxn-
CBEYHBAETCA HECKOJbKHMH 3aTOIVIEHHBIMH npoekTopamMu no 1500 sgamm,
PacnoJOXXEHHbIMH B BepxHel W HHMHeH vawax. B 6Gacceiine, B TOM wMmecTe,
rae najnaet CTpys, YCTAaHOBJICHO HECKOJbKO MPOXEKTOPIB.

Yros HakJIOHa 3THX TPeX rpyImu NPOXKEKTOPOB BHIOPAH C TAKHM PacyeToM,
4TOObI CTPYS OCBellaach MO BCEH AJHHE €€ TPAEKTODHIL.

IBa npyrux oOpHaMeHTaNbHbIX MNHJAOHA, BbicoToit mo 10,7 e, Haxomsarcs
Mo KpasMm OacceiiHa. IDTH NWJIOHBl TaKke HMEIOT Y OCHOBaHHA JIBE yalllH,
BEPXHASA H3 KOTOPLIX HAXOAHTCA Ha BbICOTE 3,065 A OT YPOBHS BOABI B HHX-
Hem Obedie Gacceitna. M3 yaul 6blOT N0 BE HAKIOHHBIE CTPYH H3 HACamoK
anamerpom 10 azar, mocturaroue cepeaunsl Gacceiina. [ToacBeyuBanue CTpyii
AOCTHTAETCA MPH NOMOILK MOTPYIKEHHBIX B BOAY .J1aMIl 3aJHBAalOLIEro CBETa,
CHaOKEHHBIX JIHH3aMH SIHTapPHOTO LBETd. [looKeHHe JaMn B OHTAaHHBIX Ya-
l1ax ykasaHo Ha puc. 115. Pacxon Boabl 3THM (DOHTAHOM HEBEJHK H
COCTaBJAET BCEro okono 6 z/cex.

B sakaouenne o63opa  caeayeT OTMETHTb THIOBBIE KOHCTPYKLMH
(OHTAHOB DPa3NHUHON CAOKHOCTH M HA3HAYEHHA; HX NOCTABJAAIOT Ha MECTO
YCTaHOBKH CO BCEM KOMIJIEKTOM 0GOpymoBaHus ana cbopku. ObopynosaHue
BK/IIOYAET BCE TPYOOMPOBOALI, HACalKH, 3JEKTPOHACOCHbIE arperartbl, [po-

KEKTODBI, KJAanaHbl H dannapaTtypy mjida aBTOMATHYE€CKOro YnpaBJE€HHA HaCoCaMH
H OCBEUIEHHEM.

STH THIOBLIE QOHTAHLI — OT HaHGOMEE MPOCTOrO0 C OTPAHHYECHHBIM YHC-
JOM  CTPY# [0 CJAOKHOTO C MOACBEYHBAHMEM H aBTOMAaTHYECKHM YIpaBJe-
HHEM — H3rOTaBJIHBAOTCA 151 HEOO/MBINMX CAaZOB H MapKoB, a TAaKXKE IeH-

TPaJbHbIX MJOLaAEH TOPOIOB.

OauH M3 TakHX THNOBBIX (JOHTAHOB, NMPEACTABIAOUIMA YYTYHHYIO Kpyr-
AYIO uauly, YCTAHOBJICHHYK) H4a OPHaMEHTHPOBAHHOM MbEAECTANE B IEHTpE
KaMeHHOro Hiau OetonHoro GacceiiHa, mpeacTasied Ha puc. 116.

unamerp yamm 1,52 4. OHa BO3BHIIIAETCA HaJ YPOBHEM BOMIbI B Oac-
ceitne Ha 1,2—1.5 a. [Inamerp 6GacceiiHa NpPHHIMAETCH, B 3aBUCHMOCTH OT
MECTHBIX YC.10BHH, OT 6 10 9 ..
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115, PoHTaHHbIE YaWH y MHAOHA C pa3MelleHHEM aamn

B ¢ouTane npuHATa CaemyiOUlan KOMOO3HUHA BOAAHBIX CTPYil! B UEHTpE
Yalld M3 HacaakH aHameTpoM 10 mm 6ber BepTHKAJAbHAsA CTPys Ha BHICOTY
B 6—9 m; TpH Hacaaku mo 13 mm C OTpaXKaTENbHBIMH KOHYCAMH pPacibi-
JAOT BOAY Ha BbICOTY 1,2-—2.4 . Hs 75 orBepcThit auamerpom B 1,6 A,
MPOCBEPJIEHHBIX B KO/bLEBOH Tpy6e nuamerpoM 32 ma, ObOT BHYTPb H Ha-
PYXYy CTPYH, HakIOHEHHble mox yraom 5— 10°. Beicota ctpyit 1,2—2,4 .

OJIEKTPOHACOCHBIH arperar, MOUIHOCTBIO Okoao 2,9 x8m, no Tpem Tpy6o-
NpoBOfaM MOAAET BOAY K TpeMm rpynnaM (oHTaHHbIX Hacamok. [das moanmep-
XaHHf BOABI HA MOCTORHHOM YDOBHE HMEIOTCH MNepesiHBHas Tpyba H aBTOMa-
THYECKHH NOMJIABKOBLIA KJanmaH Ha NuTalouleid Tpybe OT BOAONPOBOZA.

Inst oCBelleHHst CTPY# B 4aule pPacnoJioXeHbl AEBSTh MPOXKEKTOPOB 3a-
JIHBAOUIEro CBeTa ¢ JaMmnamu no 250 samm. Bomsuas mneneHa, nepeuBao-
lLasacCs 4epe3 BOAOC/IHB, MOACBEYMBAETCH WIApOBbIMH 60-BaTTHBIMH JIaMIaMH,
CMOHTHPOBaHHbIMH MOX GOPTOM yYalllH.

Bca MawMnHas 4acTb Takoro (OHTaHa pacrnosaraeTcss B KBaApaTHOH Ka-
Mepe pasmepom 1,40 > 1,40 # u swicoToit mo 1,5 a. O6utas norpebasemas
MOWIHOCTb B HOYHOE Bpems MpH pabore siamn cocTtasaser 4,65 xem.

Hrnxeneproe obopynosanne apyroro ¢oHTaHa npuseneHo Ha puc. |17
Bce mexaHHueckHe yCTpoiicTBa ero noMeuleHsl noa (OHTaHHOH vautei. Pow
TaH TNPEACTaBJASAET COOOW Xesne306eTOHHOE COOpYXEHHe C BHYTpeHHeH Kame-
poid. IlpuHUMNHaIbHAA CXeMa PaboTh ()OHTAaHAa aHAJOTHYHA PaHee PacCMOTPEH-
HOH. KoMmo3uuus BoasiHbIX CTpyil B 3TOM (OHTaHe cjokHee. [lenTpanbHas
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o
rpya aHaMerpoM 13 ah/C BbICOTOI moxbema 7,6—9 Af, 1 yeThlpe pa3dpbi3-
{BalOIllHe HACaAKH C BLICOTOH KOHyCa pacnblieHHs 2,5—3 . OKpYKeHb
onbuoM W3 30 BEPTHKAALHLIX CTPVH, ObIONIMX HA BHLICOTY .0 2,4 4 H3
POCBEP/NEHHOM KOJMbUEBOI TPYObl AHaMeTpoM 32 MAa; KPOME TOro, KpecrTo-
>pa3uas Tpy6a AHamerpoM 38 a4t C 1POCBEPJAEHHBIMH B Heil OTBEPCTHAMH
-I0PaCcbiBa€T BBEPX MHOXKECTBO TOHKHX CTpyek. Bca 3Ta KoMNO3HuMsa oCBe-
la€TCA BOCEMbIO 3aTOMIEHHBIMH MPOXKEKTOPAMH.

MOHTAN TP)’BOHI’OBO,[IOB

Ins  ¢ouTaHHbIX TPy6ONPOBOAOB NPHMEHAIOTCA CTaJbHbIE H 4YYTYHHblE
yaonposoaHbie TPyOul. [Ipn npoknaake TpyO6 B KOHCTPYKIIHAX (oHTaHa,
:IOCTYNHBIX A/ OCMOTpPAa, PacTpybbl 4yTryHHBIX TPYO HeoOXoauMo 3ane-
IBaTb CBHHLOM, a CTa/JbHbIE COENHHATb Ha CBApKe, MOCJIE 4Yero MOKpPbIBaTh
ITHKOPPO3HHHBIMH MaCTHKaMH.

Montax (oHTaHHBIX TPYOONPOBOAOB MOMKEH BbIMONHATLCA BbICOKOKBA-
AHGHUHPOBAaHHBLIMH MOHTawHHKaMH. Ocoboe BHHMaHHe HYXHO oOpaulaTb Ha
TILAaTeNLHOE H NPOYHOE YCTPOMCTBO CoelaHHeHHH. Bce Tpy6onposoani, npo-
KJaIbiBa€Mble B KOHCTPYKUHH (OHTaHa Hiau noa AHOM OaccedHa, 10 OKOH4a-
TeNIbHOW 3aNleNKH HEOOXOAHMO NPOBEPATh THAPABAHYECKHM naBieHHeM. Ha-
yepTaHHe BCEX TPYOONMPOBONOB B NJaHE JOMKHO ObiTb MPOCTHIM, OOeCneyH-

HOULHM JIETKYI0 MPOYHCTKY TPYy6ONpoBONOB; 5TO TPeOOBaHHE 0COGEHHO BaXKHO
15 MEPENHBHBIX M CNYCKHbIX TPYyO. BHe 3aBHCHMOCTH OT AHaMeTpa YKJOHbI
lenyer npHHHMaTh He menee (0,02,

[Ipn moHTaxe TPybonpoBoAOB HEOOXONHMO YCTPaHBaTh MIaBHbIE MEPEXONHI
)M nepeMeHe AHaMeTPOB H OTJOrHe OTBOAbI, @ TaKKe TUlaTeabHO obpada-
IBaTo KOHUBbI TPYO, 4TOObI Ha HHX He ObLIO 3ayCeHHI H BMATHH. IJTH Tpe-
'BaHHA OCOOEHHO CYLIECTBEHHBl Ha KOHIEBBIX y4aCTKax TpyO, nepea HacCaa-
MH, TaK KaK KPYTble H3THObI MOTYT YXYALHTb PadoTy CTPYH.

Hu B KoeM cayyae He.1b3s1 IONYCKaTo CBAPKH OTBOMOB NOA OCTPHIM YTJIOM.
Jit noaGope IMAMETPOB CJIeAyeT CTPEMHTHCA K TOMY, YTOOBI CKOPOCTh B
yy6ax 6uina He3HauHTeabHOHW M He npesbimana 0,5 —0,6 sfcerx. ITo yeao-
‘€ JO/DKHO BbIZIEPXHBATHCA AN KOMLUCBBIX HJIH TPAMLIX V4YaCTKOB C 60/b-
HM KOJIHYCCTBOM HacalOK HJIH OTBEPCTHiIl B Tpybax, Tak Kaxk TO.IbKO [pH
LIBIX CKOPOCTAX OYyAeT 00ecneyeHo rnoJyueHHe CTPyH OLHHAKOBOH BHICOTHI.

Ias nocthxenusa 3ddexkTHsHOil padoThl (oHTaHa H Xopouie# ero pe-
JAHPOBKH NPH MPOEKTHPOBAHMH M MOHTaxe CJAEAYeT PYKOBOACTBOBATHCS
€AYIOULHMH OCHOBHLIMH [1PaBHJIaMH:

I. OTnenbHasn CTpPys AOJTKHA HMETh HHAHBHAYaabHOe ynpapaende. [l
Or0 Ha MOABOAALLHX TPyOax CTaBATCH BEHTHAH, NPH [OMONULH KOTOPHIX pe-
AHPYIOTCS PaCXOA BOALI H BHICOTA CTPYH. B CJAOKHHIX KOMOO3MILSIX 9TO
cOoBaHHE NMPAKTHUCCKH TPYAHO BOLIIOAHHTL, BBHAY ‘Cro AJs PEryvinpoBanms
nopa M pacxola BOJAbI Ha OTJAEbIBLIX VHACTKAX TPYO H HACAAKaX NPHXOLHTCS
aputh Anadparmui. OfHAaKO H B 3ITHX CAyuasX HYXKHO CTPEMHTHLCH K
ICACHHIO MAKCHMAJAbHOrO KOJIHYECTBA YHYaCTKOB C OTAEALHBIMH PEryanpy-
ILUMH BCHTHJISIMH HA TPyNny HacajloK, OAH3KHX [0 Xapaktepy padotu.'

Peryanposounnie BEHTILTI CACAYET pa3MCIlaThb B MOMEUIEHHH HACOCHON
it B 0ocoboit kamepe oxosno (ouTana. Kamepnl caeayer pacnoaarath Tak,
06nl QOHTaH OLLT XOPOLIO BHAEH H3 HHX.

Kpaiine nexenategasHO pery/iHpPOBOYHLIE BEHTHAH YCTPaWBaTh 1o (omuta-
M, TaK KaKk TaKO€ pacrno.oXeHHe 3aTpyAHAeT pPCryJaHpoBKY, YCIOKHACT
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KOHCTPYKLHIO AHAa Gacceiina W TPeOYeT NpOM3BOACTBA 3HAYHTEALHLIX THAPO-
H30M51UHOHHBIX PadoT.

2. Haka0H CTpYH AOJKEH JErKO H3MCHATLCH NPH Perynuposke (OHTaHa.

Has 5TOro coeamHeHHe MeXay TPyOO# M 11aCafKOi BLIMOJNHAETCH H3 CBHH-
LOBOH HMJH MEAHOH BCTaBKH. HalHune BCTaBKH 13€T BO3MOXHOCTDL HE TOMLKC
MEHNTb HAKJIOH CTPYH, HO H, MeHssi cedenusi naTpyOka, CO3/1aBaTb Pas3nHUHbLIC
CONPOTHBJIEHHA AJsl BapLHPOBaHHsi BLICOTLI MJHM AaJLIOCTH TOPH30HTANLHOIO
0osi CTPYH M H3MEHEHHsl pacxojla BOALI HACaAKOIi. '

3. Tlonmepxalne nocTosHHOrO yposiist BOAL B Gacceiine (ontana, 1me-
loulero 060pPOTHOE BOROCHabkeHHE,

JlocTuraeTcsi 3TO 106aBKOH BOALI uepe3 CHeuHaiLlblili WApoBoOil Kpan
HAH MOABOAKOH BOALI NO TPyGe ManOro AHameTpa C BEHTHJIEM, OTPErYJHPOBaH-
HHIM HA NPONYCK OMPEeAe/eHHOr0 KOAHUCCTBAa Boaul. OTCYTCTRHE Takoro ycT-
POIiCTBa NPHBOAHT K HCCAKANHIO BOAbLI B 6acceiine BCJEACTBHE yHOCA ee BeT-
POM H HCNAapeHHsi H BLI3LIBAET 1IEPHOAHUYECKYIO OCTAOBKY (OHTaHa B Teueune
ANSi 10 HanoJHeHusi Oacceilia BHOBbL M3 rOPOACKOrO BOAONPOBOAA.

4. Peryauposka cTOka Bonbl H3 (OHTAHA, YTO AOCTHraeTCs YCTPOICTBOM
CNEUHANbHBLIX NEPeNHBOB. Peryauposka He TOAbKO 06ecneynBaeT NPaBHALHYIO
paboTy BCEX HACalOK, HO M CO31aeT NOCTOAHHLIE Gananc BOALI, ObecneyiBa-
IOUWHA HOpPMaaLloe AEACTBHE HACOCHOH YCTaHOBKH.

5. Konctpykums 6GacceiinoB M (oHTaHHBIX uyalwl n0MkHA o6ecneyHnaTh
nosHoe YyAaNi€eHHE BOAbI H3 HHX 3HMOH.

Has 3toro ano GacceiiHOB NOMKHO WMeTL ykJaon ue yenee 0,005 k.
BbIIYCKHOMY OTBEPCTHIO, NpHYEM COYCKHYIO TPYOY iKesaTeNbHO MOMelaThb
B NPHAMKE, NMEPeKpuiTOM peweTkod. [l cnycka BOAb B uallax YCTPaHBa-
I0TCst_OTBEPCTHA W/H 3aKJaJlbIBAIOTCS B MAaCCHB CTajbHble TPYOKH, 3aKkpbiBae-
Mble BO Bpems paboThl (OHTaHa npobKoil.

Tpybonposoab! HEOGXOAUMO MPOKAAALIBATL C YKJIOHOM MO HANpPABJEHHIO
K HaCOCHOH HJM bacCeiHy C TeM, YToObl Ha 3HMY OblJIO 06ECNeyeHO MoaHoe
OnopoXXHeHHEe TPYOOMpPOBOAOB OT BOAM. B 3THX Tpy6onpoeonax HH B koeM
C/lyyae HeJb3d AOMYCKaTh YCTPOICTBa BOASHBIX MEUIKOB.

[Ipn orTnuBke (OHTAHHON CKyJAbNTYPH HEOGXOAHMO 3aKNaAbIBATL B €C
MacCHB CTaJibHble, a Jy4qule MeaHble TPYObl /s NPHCOEAHHEHHMS HacCaloK,
TaK KaK NocJie OTJIHBKH CMOHTHpPOBaTs TPYOy Gyner neBo3moxHo. [Iuametp
TPyO onpenenseTca rHAPaBIAHYECKHM PacyeToM. .

B ¢QonraHax, ycTpauBaembix Ha GOJbUIHX BOAHBIX MOBEPXHOCTAX, Ha-
NPHMEP B HCKYCCTBEHHBIX NMpPYJAaX, YKJaAblBaTb TPYyOwl cienyeT Ha npexsa-
PHTENBHO yTpaMOOBaHHOE EOEHKOH JHO WJH PacrnoJaraTh HX Ha CleUHaJbHbIX
OCHOBaHHAIX — CTOHKAaX HJM CBafX — HHXE YPOBHA Jib100OPa30BaHHA H BO3-
MO/KHOH JIHHHHM TIOABHKKH JbJa.

KOHCTPYKUHs QOHTAHHBIX HACANOK, BLIXOAAULHX HA TOBEPXHOCTb 6ACCEiiHOB,
A0MKHA TNpeAyCMaTPHBaTb BO3MOXHOCTb CHATHA HX BMECTE C REDXHHM
OTPOCTKOM TPYObl Ha 3MUMHEE BpeMsi.

PACYET TPYBONIPOBOLOB

[pu nonGope nHaMeTPOB (OHTaHHBIX TPYGONMPOBOAOB M ONpPEAENEHHH
COMPOTHB/CHHH B HHX HYXHO HCXOAHTb H3 CAEAYIOULHX CKOPOCTEH ABHXKEHHA
BOAbI: B TPyOaxX Ha MarHCTPaJbHbIX JHHHAX, MOAAIOWMX BOAY K Tpynmne Ha-
CaZloK HJIH KOJbUEBRIM TPyOOnpoBoaam,— 10 | stfcex, Ha Pa3sBOAAIHX U KOJb-
uesbix Tpy6onpososax —0,5— 0,6 /cex.
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florepn namopa wa Tpemue onpeaensioTcs- no QopMyne akaaeMHka
H. H. IMaBnosckoro: e
|, n?y?
=
rae: i — rHApPaBIHYECKHI YKJIOH (noTepu Hanopa);
n— KO3(HUHEHT TPEHHsA, 3aBHCALIMA OT MaTepuaia TPyObl, NMPHHHMae-
Mblff A1l Y4YTYHHBIX H CTaJbHbIX TPY6 paBHbiM 0,012;
U — CKOPOCTb B M[cex;

R —ruapaBanyeckuii paauyc ans TpyO, paBHbii I—:--

Hasa tpy6 manoro nHamerpa, npuMeHAeMblX B (GOHTaHHOM JaeJse, 3Hauve-
HHE TIOKa3aTeNd CTENeHH MOXET OblTb MPHHATO:
1

y=2,5Vn—0,13—0,75 VR (V'n —0,1).

Kawnan xBappaTHunaa Qopmyna nns onpeneneHWs CONPOTHBJEHHIT B
TpyGonporoe MOXET ObiTb NMPHBEAEHA K MPOCTOMY BbIPAXKEHHIO:

i=A-q2.
BenduuHa moTepb Hamopa Ha TPEHHE Ha yuyaCTKe AJHHOW [ Oyaer:
{ /z:A-(A-q_z_,

P

rae: g — pacxoA BOABI B A[cex;
A — BesMynHa yzneabHoro compotHsaexus. [lo dopmyne axanemuxa [las-
. B -

‘noBckoro A= 1,6227 ”(‘,T)%IT‘; .
TR, " )

3Han BEJAHYMHY YHAEJAbHOrO COMPOTHBJIEHHH, JIETKO HATH NOTEPH Hanopa
Ha TPEHHE Ha yuaCTKe JI000ro aHameTpa H JAKGOH AJHHBIL
[TpoBepka CKOPOCTH ABHMXEHHA BOALI B TPyOax NpOM3BOAMTCS no dop-
Myne (B M[cek):
q
wd?
rae: F—miowaas cedeHus TPyOul B M
d — nnametp TpyOnl B M2,

O603Hayast KOIQHUHEHT CKOPOCTH

U=

Tl<

=d?
T

BenuunHa yaenabHoro conpotrisiedus A s TPYO pasHbiX AHAMETPOB H
KO3()HUHMEHT CKOPOCTH B. MOTyT 6biTL NMPHHATHI no Tabia. 1 aas pacxonos
BOABI B J[cex.

yepes B, noayuum v=B; -q.

Tabawnwua 1

MmameTp ‘ NuameTp

TpYyOu ) A B¢ Tpy6nt A B,

B MM i B MM
13 8,633 5,659 75 0,001 0,204
19 1,875 3,183 100 0,000244 0,115
25 0,416 2,037 125 0,0000784 0,0781
n 0,0887 1,039 | 150 |- 0,0000307 0,0544
38 0,04184 0,796 200 . 0,00000792 0,0318
50 0,0103 0,471 250 0,00000241 0,0204
65 0,00268 0,284 | 300 0,000000911 0,014]
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Touxa croda

115. Cxema pacyeTiblX Y4aCTKOR C pPasilOMeplblM pacnpenenenneM picxoia BOAbI

B Tynukosbix GOHTaHHBLIX TPyOonpo3ojax M/ 3aMKHYTOIX KOJAbUEBLIX C
NPOCBEPNEHHLIMH OTBEPCTHAMH HJAHM GOMbIUMM KOJHYECTBOM HAaCaloK, M3 KO-
TOPBLIX ObIOT CTPYH BOIbI, NPOUCXOIHT HENpPEepbIBHbIi ee pacxoa no Beeil
ANHHE TPYOOINpOBONOB.

MHTEeHCMBHOCTL pacxola No AJNWHE COCTaBJseT:

_Q
q‘_l ’
rle: g — PacxXol BOAbl B 1[ceK Ha noz. M;
Q — pacxoA BOAH B Jfcex BCEH CHCTEMOIl;
[ — INHHA CHCTEeMbl B M.

Jina konbuesbix TPy6ONPOBOAOB MHTEHCHBHOCTH HEMPEPLIBHOrO Pacxoia
Oy net:

7=0318%,

rae [D — AHaMeTp B L.

Kaxk npaBuio, xosbuesuie TPyGONPOBOALI A%  0GECHEUEHHH NPUMEPHO
PaBHOrO Hanopa H OZHHAKOBOH BLICOTLI CTPYH NOJYYAHT NHTaHHE BOAOH He
W3 OJIHOI, d H3 HECKONLKHX CHMMETDHYHO PACMOJNOKEHHBIX HA KOAbUE TOYEK;
MO3TOMY PAaCYET OTAEJIbHbIX Y4YaCTKOB MOXHO [POH3BOAHTbL [0 aHAJOTHH C
TYNHKOBBIM TPYGONPOBOAOM, 0€3 ANHMTENbHbIX PaCYeTOB N0 YBA3KE KOJIEW..

Takux y4yacTKOB Ha KOJbUE C ABYMSl TOMKAMH NHTaHHA OyIeT 4eTwipe,
C TpeMs — WECTb, C YETHIPbMA — BOCeMb M T. A. (puc. 118). Pacyer not:2pb
Hanopa NpoH3BOAMTCH TOMBKO HAa ONHOM Y4aCTKe, Tak KakK MpPH P4aBHbIX [Ha-
METPaX H CHMMETDHYHOM NPHCOLAMHEHHH K KOJbLY MOABOAALLIHX TPY6 norepw
Ha BCEX yyacTkax OyAYT paBHbI MeXAy COGOM.

CorsiacHo npapuny JlIOMIOH, MPH HENPEPHLIBHOM pacXoAe Mo BCeH AIHHEe
y4acTKa 3KBHBAJEHTHBIH PaCXOA, COCPENOTOUEHHbIH HA KOHUE TyMHKOBOLO Tpy-
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OompoBoZa MAM B TOYKAX CXOMa KOJbUEBBIX TPYGOMPOBOAOB, HAXOAALUMXCH
MO0 OCH CHMMETPHH OTHEJbHbIX YYaCTKOB, COCTABHT:

ana _ ]/-'%" q 'l=0,55q s s 0,55Q

Takum 06pasom, pacuyeT npu HENPepLIBHOM pacxolae CBOAMTCH K 3aMeHe
nySTE:sz:x Pacxom0B COCPENOTOYEHHLIM DPACXOAOM B KOHIUE Y4YacTKa, PaBHbLIM
0,55.

KosbueBsie TpyGonpoBoabl ¢ HEPaBHOMEPHBLIMH PAacXodaMH BOAB B (OH-
TaHHBIX CHCTEMaxX BCTPEYAIOTCS PEAKO H JOMHBI PaCCYUTHLIBATLCH B COOTBET-
CTBHH C NP aBHJIaMH, H3JIOXEHHBIMH B KYpPCaX N0 BOAOCHAOXEHHIO.

B Tex cayuwasx, xorma TpebyeTcsi TOYHBI pacyeT (OHTaHHBIX Pa3BeT-
BJAEHHBIX TPYOGONPOBOAOB H ONPENENEHHE HAMOPOB y KaXAOiH (OHTAHHOI
HACaAKH, PacyeT CleAyeT BECTH METOAOM XapPakTCPHCTHK, NOAPOGHO pa3pabo-
TaHHeiM npod. B. . Jlobauesbim.

[Tpn pacuere sapaercs wanop y nanbosee aajexo pPacnoNOMEHHON Ha-
CafkH, NPOTHB JIBHKEHHS BOALI B TPyDax, OT KOTOPOi H NPIH3BOAHTCS
pacuer.

Pacxoa Boabl Waca;mkaMu 3aBHCHT OT WX AMaMeTpa H Hanopa n onpe-
AeNsieTCs N0 NPUBOAHMBIM HHXKE (OopMysaM FHAPABJIHKH.

Hasi npumepa paccMoTpum pacyer (DOHTAHHOH CeTH, NPUBEAEHHON Ha
puc. 119, B KOTOpO#l BCE HACAAKH PAaCnOJIOKEHLI MO OAHOI FOPH3OHTA/NbLHOIL
MAOCKOCTH.

M3 npeavinyuero W3secTHo, 4TO NOTEPH HANOPA B CETH ONPEAENAOTCSA
bopmy.oii:

h=A-1[-q2

B dontaHHbIX cHCTeMaX MLI HMeCeM JIe0 C MOCJeN0BATENbHLIM COeNHHE-
HHEM TOYEK pacxoja NpH H3MEHHIOUIEMCs PACXOAE KaXIOH TOYKOH; MO3TOMY
MOXHO CYHTaTb, YTO MOTEPH HAMOPa Ha BCEM YYaCTKe COCTABAT:

h=h+h,~+hy+... +/ln=All|(]?+Azl;;qg+A313‘7§+ A0,

T. €. MOTEPH CYMMHPYIOTCS H HAapacTalOoT MO Mepe YBEIHYEHHs YMCaa pac-
YETHBIX YYaCTKOB H [MOC/]ELOBATENLHOTO NPHOJAHKEHHS K TOYKe, OTKyaa
noaaercs Boaa B (OHTAHHYIO CETb.

XapaxTepHCTHKAa MCTEYEHHs B, ANA HaCaAKH JAHHONO AHAMETPA ABJAAETCH
NOCTOAHHOM W ompeaenserca no dopmyae:

—n?
Bu_:"' Ku'
Bemununa B, npueaena wike, B tata. 10,

[Tpu ceoGoanom nanope F/ y camoii OTAaneHHOM HACAAKHM PACXOA ROAW
Oyaer:

g=VB,H.

Pacuer cucremni npousBommum 1o Qopme, npusesenHoit B Ttaba. 2
B nepsoit rpade nacrca mymepaims pacueTHLIX TOYEK; BO BTOPOil — XapaxTe-
PHCTHKA COEAHHEHHH C yKasanHeM IJHH y4yaCTKOB [; B TPETbeli — BeJHYHHA
B, noctosiHHas AJs AaHHOW CHCTEMGLI NPH OAHHAKOBLIX (DOHTAHHLIX HAaCaAKaX;
B YETBEPTOH — KOI(DHUHEHT YAENbHOTO COMPOTHBACHHH A, NOCTONHHDLI
s JAHHOTO JHAMETPa Y4yacTKa, B MNATOH — paCcXoiA BOALI CHCTEMOH ¢ Ha
KamaoM ee yyacTKe, HapacTalollHH no Mepe NPHONHACHHA K HCTOUHHKY
MHTaHHA CHCTEMbl; B IUIECTOH — KBaApaT 3TOr0 PAacxola; B CeAbMOIl — conpo-
THB/JAECHHE OTAGJbHLIX Y4YaCTKOB CHCTEMbl, oupejgenseMoe no (Qopmye:
h=A-l-q% B BOCbMOH — CyMMapHble CONpoTHBAenus F. _
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119. PacyeTtnas cxema pa3peTBAeHHbIX (PONTAHHBIX TPY6ONPOBONOB

Pacuer npoM3BOAMM Ha caMbiii HeOJAarONPHATHLIA CJAyyail paboOTHl CETH,
NPHHHMasi 33 PAaCYeTHYI0 TOUYKy Hacaaky |l.

Ta6awua 2

N
yua- [;:t:{:::: "l Bul 4 q ‘ 'S h ‘ H
CcTKa
_

1 Hacaaka B, q q? . H= 5

=) "
1—2| Tpy6a — | A q g2 h=A-l-q? —
2 Hacaaka By|—1| o= VH + h) B, q?l — Hi=H+h
2—3| Tpy6a — 1A qz:.‘q-{—ql q?} hI:A-ll-qg —
3 Hacanka | By | — | 5=V H + m) By | ¢} - H,= H,+ Iy
3—4| Tpybda — | A GU=q21+93 qf hz=A1-lz-q3 ===
4 Hacanka | By | — | ¢s=V (H: + ) B, | o = Hy=H, + h,
4—35| Tpy6a — | A2 B%=q. 195 7 | hy=Asl3q5 -

Hanop B Touke 5 Gyger paBeu Hy=H;—+h,.
Jlas onpenesenus pacxofoB Ha oTseTBieHHH 5—10 3amaemca B Touke 10

HAanopoM, paBHbIM f{'=H, H MO aHAaJOrHH C PacCyeTOM OTBETBJEHHSA, TNpHBE-
JeHHbIM B TabJ. 2, noayuyaem

72=VHB,; ¢q=VH +"B.; q,=VH FI+1h)Bu;
=V (H +h I+ ) Ba.

[lpeanonaraemMbli pacxox B TOYke 5 iIIJIﬂ 3TOr0 OTBETBJEHHSA Oy OeT:
9= a1 951 9 1 T10;
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NpeAnosaraeMblii Hanop COCTaBHT:

’

H
Hy= H I Iy By = Sy (40w Ss_e=r5,

rae Ss_,o — BEJMYHHA CONPOTHBJEHMA Ha yuacTke 5—10.
Tak kak |, He PaBHO NeHCTBHTENbHOMY Hamopy /,, To B Touke 5 Oy-

aet aas otseTBaeHus 5—10 Kako#-TO Apyroi pacxon, paBHbiil (gf)?, npH
koTOpoMm Hanop H, noaxen 6biThb pased F,. CienosaTesbHO:

H,

H,~

Hv
H,= —=(g)? nnu gf=g,
4 (76)2 (qs) ‘If qs
JleiicTBHTE/IbHBI PICXOA B TOuke 5 Oynet:
q9=qs+ g%

Pacuet OTBETBJGHHA C HacaakaMmH |1—I14 NPOH3BOAMTCA MO aHAJOrHH C
npeabiayKuy oTBeTBAeHHeM. Tak Tak HauepTaHHe CeTH B NJaHe CHMMETDHY-
HO, a AJHMHbLI W JAMaMeTpPbl Y4YyaCTKOB NpPaBOH YaCTH PaBHO3HAYHbI JUIHHAM H
y4yacTKaM JIeBOH 4aCTH, TO pacyeT NpPaBOM YaCTH HE NMPOWU3BOAHMTCA.

Pacxoa BOABI B Y3J/0BOi TOYKe OYZeT paBeH PacXOAy BOAbI BCeH CHCTe-
MOH.

MECTHBIE COIPOTHBJIEHMHIA

MeCTHBIMH CONPOTHB/EHHAMH HAa3bIBAIOTCA TaKHE COMPOTHBJEHHSA, KOTO-
pble CBA3aHbl C M3MEHEHHWEM HampaBJeHHs, CKOPOCTH HJAH KOHQHTypauHH
NOTOKa B OTHAEJAbHbIX MecTax Tpybonposoaa.

[TpH NpoexTHPOBaHHH CJAOXKHBLIX (OHTaHHBIX TPYOOMPOBOLOB CaenyeT
YYHTBIBaTb BCE MECTHble COMPOTHBJEHHs. MHOraa npH KOHCTPYHPOBAHHH H
pacueTe CJAOXKHbIX (DOHTAHHLIX HAaCalOK, KOTAA PEryJHpoBKa CTPYH OTAe/b-
HBIMH BEHTHJAMH 3aTPYAHEHa, NPHXOAHTCA MCKYCCTBEHHO BBOJAHTH MECTHbIE
COMPOTHBJNEHHS B BHAE AHadparM Las MOTalleHHs HAaMmoOpa H YMEHbLIEHH:A
AaNbHOCTH BBIJIETA CTPYH.

B npocTeiinx (OHTAHAX C Mano PasBETBJEHHHLIM TPYGONpPOBOAOM, TAe
KOMHYeCTBO (aCOHHBIX YacTed M H3rH60B TPYO HEBENHKO, HA MECTHbIe CO-
NPOTHBNEHHA B NpPAaKTHKE MPHHATO npubaBaath 15—20°/, OT BeAMUYHHBI
noTeps, Hamopa Ha TpeHHe B Tpybonposoaax. -

MecTHble noTepH Hanopa h B At onpeaensioTcs no opmyne:

. 2,88-9 \2
h=C3—=’: (_72_0_)’

rae: §— K03(HUHEHT, XapaKTEPH3YIOUWHA MECTHOE CONPOTHBJEHHE;

¥ — CKOPOCTb TEeYeHHs 3a MECTHBIM NPENATCTBHEM B M[cex;

g — pacxol BOAbLI B Jfcek;

d — nuameTp TPyObl B CAM.

Hivke npusoaum HeoOxomumbie GopMyasl M rpaduku Al OnpeaeneHus
MECTHLIX CONPOTHBJEHHIT B HaHOO/Mee 4aCTO NPHMEHSIEMBIX (DACOHHBIX YaACTAX

Tpybonposoaa.
JlAsi PaCXOMsiLIHXCS KOHYCOB MOTEPs Hamopa onpeaensiercsa no gopmy.e:

B e K (v, — 0,)?
2g
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120. 'padux ans onpeienenus seandnim K
(no ['wocouy)

HJIH:

v Fz 2
=K (F—1)"
Beanunna uamenenua K (no [HOCOHY) B 3aBHCHMOCTH OT yrJa nepexona

yka3ana Ha puc. 120. B 3aBHCHMOCTH OT 3TOrO e yrsa BeJH4YHHA 5 MOXET
ObiTo HaiiaeHa mo ¢dopmy.e:

. . D2 2
‘.,zsma(d—z—— 1 ) .

JInsi CXOMAUIMXCA KOHYCOB { B 3aBHCHMOCTH OT a HMEET 3HauYeHHs, yKa-
3aHHble B Tabda. 3.

Ta6bawua 3

a 7 20 30 |45 70 85
4 0,16 | 0,20 | 0,24 | 0,30 [ 0,34 | 0,36

KoadHuneHT CONPOTHBAEGHHA /A KOJEHa Ha KPYTJoH TpyGe C J00bIM
LLeHTPaJbHLIM YIJIOM MOXET ObITb onpeneneH H3 (opmy.ibl:

& o
s=a-sy,

rae: 5, — KO3GHUHEHT CONPOTHBJIEHHA A koaeHa B 90°

Q@ — NepexoiHoit KO3QHUHEHT A4 JaHHOrO 3HaYeHHA

LLEHTPAIbHOrO
yrjia KoJeHa.

Beauunna ¢, onpenensetrca no KpHBoW Ha puc. 121 (dwur. HaBepxy).
Ha rpaduxke no ocu abcuucc OT/IOXKEHBI OTHOLUIEHHS pajHyca 3akpyrJaeHusa R
K IHaMeTpy TPYObl d M MO OCH ODAHMHAT — BENHYHHA {, AnA koJeHa B 90°.
[TepeBoaHOH KO3(HUMEHT @ A8 KOJEH C JAPYTHM UEHTPaJbHLIM YIJIOM
HaxoAHTcsi no rpaduky, npuBeneHHomy Ha pHc. 121 (dwr. Buu3y). Kax
BHAHO 1O rpadHKy, C YBEJHUYEHHEM Yrjia NOBOPOTa M YMEHbIUEHHEM LEHT-
pa/sibHOro yraa Ko3(HUHEHT MECTHOro CONPOTHBJEHHA YMEHbLIAeTCs.
BeanyuHbl { 418 KOJEH M YrOJbHHKOB Yyka3aHbl B Tabs. 4.
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Ta6awua 4

Zown | T | Ao mx | cosuoro ayryma

50 1,90 13 1,38
75 1,60 19 1.05
100 1,60 25 0,88
125 1.47 32 0,81
150 1,40 38 0.79
200 1,30 50 0.72
250 1,04 65 0.70
76 0,68

100 0,64

[Toreps wanopa TNpH BHE3ANHOM PACLIHPEHHH HJH CYKEHHH, 1O TEOPHH
Bopna, onpenensetcs Gopmynoii:
h=—

(v — va)?

2g

BeauunHa k03(hHUMEHTa CONPOTHBJAEHHA { NPH BHE3aMHOM paCLIHPEHHH
Oyner:

rae: F, — Naowaas pPacuUiHpeHHOH YacTH;

F{— nioulaab Cy»XeHHs.

3HayenHe ko3duumeHta { (no BedcOaxy) npy BHE3anHOM  CYyXEHHH
B 3aBHCMMOCTH OT OTHOLIEHHs TJIOWAfedl CevueHHst TPHBENEHO Ha puc. 122,
TaM Ke NaHa KpHBas AJNA ONpelesneHHs { NPH BHE3aMHOM PaCLUHPEHHH.

Jlnadpparma B Tpybe NOCTOAHHOrO CeyeHHsi, B 3aBHCHMOCTH OT OTHOLIE-
HHs TIIOUIAZH CeYeHHA nHadparMbl F K NJIOWAAH cevyeHHa TPYyOw F., HMeer
3HauenHs KoadHuHeHTa £, OTHECEHHble K ceyeHH0 TPyOw (Taba. 5). B mo-
clenHeit cTpoke TabJ. 5 npHBENEHB 3HAYe€HHst { AIS BHE3ANHOrO CYXEHHHA
Tpy6bl ¢ aHadparMoil NpH ycaoBHH, 4TO Fr >>20-F,, npHyem B 3TOM Cay-
yae F; eCTb cedeHHe TPyObl MEHbIUEro AHaMETpa.

Ta6auwuas

FaFz| on 0,2 0,3 04 | 05 0,6 0,7 08 0,9 1,0
G 226 | 478 [ 175 | 7,80 | 3,75 | 1,80 0,80 0,29 0,06 0,00
4 232 [ 51,0 | 198 | 961 | 526 | 3,08 1,88 1,17 0,73 0,48

[paduueck BeNHUHHA { HAXOAMTCs no puc. 123.

BenuuHHbl MECTHBIX COMPOTHBJEHHIl Ha BXOA H BbIXOA M3 TPYObl oOnpe-
peasiotcs no rpaduky Ha pHc. 124,

Ko3HUHEHT CONpOTHBJIEHHs TPH BXxome B TPYOy H3 Oaka, kOrpa BXOA-
HOe OTBEPCTHE HMEET OCTpble KPOMKH, cocTapaser {==0,5, a npH OKpyrAeH-
noit kpomke §=0,25.

Ecan TpyGa BasuHyTa BHYTPb 0aka M pacCTOsHHe OT CTEHKH Oaka 10
Tpy6ut [ < d, koauuHent conporusaenus {=0,75.

[px Buixone TpyOnt B Bak {=1,0.
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Ko3puuuenta a (2)
N Y %
1| —
/) —_
w - S
]
a '“‘*—p} 1* / QL == - =
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122. BeaniuHa KOIPHUHEHTAa MECTHHIX CO- 124. Pa3anyHubie BAapHaHTH
npotxsieHni { NpH BHE3AMHOM CYMEHUH H BXOMAA W BbiXxoZa TPYyO6H
pPacCIUHpPeNHH 13 6aka
x o (S -

} h

125, CxeMa 3aKpHITHA 33ABHXKKH
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HOns TpyObl, HanpaBAEHHOH NMOA YTJIOM @ K FOPH3OHTY,
£{=0,226sin2a + 0,303 sin a 4 0,505.

Ko3adpHurneHT conpoTHBAEHHA 3aJBHXKH ,JIyAJN0“ 3aBHCHT OT CTENEHH ee

OTKPLITHA, T. €. OT OTHOWIEHHSA ‘-’;- (puc. 125). BeanuwuHbl 3TOr0 KO3pHUHEH-

Ta yka3aHbl B Taba. €.
Ta6auwua 6

. 0 1 2 3 4 5 6 7
e 1 % 'S T T 0 1 5
F,IF, 1,00 0,048 | 0856 | 0740 | 0609 | 0466 | 0315 | 0,159
¢ 0,00 007 026 0.8 206 552 17,0 978

Cpennue 3HayeHHs KOI(PHUMEHTOB CONPOTHB/IEHHA 15 HaHOosee 4acTo
BCTPEUAIOUIHXCA (PAaCOHHBIX YaCTeil H apMaTypul NpHBeaeHsl B Taba. 7.

Ta6awua 7

Haumenosaune uacreh Bita mecTHOrO Kosguunenr
H a|martypuw CONPOTHBACHHRA CONfOTHPACHHRA
TpoHiMK na oTseTsAe1 e __k 2,0
TPORHUK Ha OTRETBAEHHE NP'I MPOTHBOTOKS . -/‘I‘\ 3,0
Tpoiiluk ¢ oTBeTH1E 1117 “‘/&_ 15
Tpo#u ’ —J_
POHHMK HAa NpOTOK . . . . . . . 0,10
Bxon B Tpy6y C OCTpPBIMH KpoMKamu —-—-—I__ 0,9
Bxon B 1py6y c 3akpyrae e _ L—_ 0,25
Bxoa B Tpy6y ¢ B ICTVHAOWMM KOHIOM | —e 0,75
Buxoa w3 tpy6u n Oak . . . . 1,0
—_—
Ilwadparma 8 tpvér . . . . . . L] i 0,06 — 226
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Tlgoaoaxenne

Haumenoranue yacref

Bua mecrnoro Kospuuuent

H apMartypu CONPOTHBIACHHR CONpPOTHUBAERUN
Mepexoanas My¢dTa na pacuupenne . . . 0,2—0,9
Koaemo . . . . . ... ... ..... 0,76 — 1,0
Yroavuuk . . . . . . . . .. ... .. 0,88 — 1,22
Buesanuoe pacwmpenne . . . . . . . . 0— 8l
Buesannoe cywewwe . . . . . . . . . . 0—0,5
Bamsumka . . . . . .. . ... ... 0,09 —97,8

KpecTtoBuHa Ha oTBeTBaeHHe

Kpectosuna na npoxoa

ercmsuua Ha NPOTHBOTOK

119
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OTKpbITHIH 3 —5

5—10

29

1,85

0,44

20—2,5

0,10—0,12

3,0



Jna ynpouleHHs nOACYeTOB B Tabs. 8 HAaHbl 3HAYEHHA MJOWlafed aas
auametrpoB ot | po 250.
Ta6awua 8

d F d F d £ d F d F
1 0,79 12 113 23 415 70 3848 150 17671
2 3,14 13 133 24 452 75 4418 160 20106
3 7,07 14 154 25 491 76 4534 170 22698
4 12,6 15 177 30 707 80 5027 180 25447

: 32 808

b} 19,6 16 201 35 962 85 5660 190 28353
6 28,3 17 227 38 1133 90 6362 200 31416
7 38,5 18 254 40 1256 95 7088 210 34618
8 50,3 19 284 45 1590 100 7854 220 37994
9 63,6 20 314 20 1963 110 9503 230 41526
95 2376 120 11310 240 45216
10 78,5 - 21 346 60 2827 125 12272 250 49087
63 3116 130 132713 300 70650
11 95,0 22 380 65 3318 140 15394 350 + 96162

Onpepenenue noTeps HaNopa Ha MECTHblE COMPOTHBJIEHHA B 3aBHCHMOCTH
OT BEJMYHHbI { A8 PA3JHYHBIX CKOPOCTEil NMPOH3BOAMTCA mo Taba. 9.

POHTAHHBIE HACAJIRI

(QOHTAHHbIE HACAAKH H3TOTOBJAKTCA H3 JAaTYHH HJAH OpPOH3bl C TUlATEJb-

HOH IWIIHQOBKOH HX BHYTpeHHel noBepxHOCTH. [l'epoxoBaTas mnoBEpXHOCTH
HaCcaloK CnocoOCTBYEeT ObICTPOMY pa3pylIEHHIO CTPYH B BO3AyXe, a MO3TOMY
NPHMEHEHHE CTaJbHbIX HACalAOK, ObLICTPO MOKPLIBAIOUIHXCA PIHKABYHHOH, He
pexomenayetca. Ocoboe BHHMaHHe oOpallaeTca Ha TUIATEJIbHYIO 06paboTky
BbIXOJHBIX OTBEPCTHH LIMJIHHAPHYECKHX HACaloK, 06pe3 KOTOPBIX HOJKEeH ObiTh
NEepneHIHKYIAPEH K OCAM HaCaloK.
- Jasa noayveHus BEPTHKA/IbHBIX, KOMNAKTHLIX H BbICOKHX CTPYH Heobxo-
THMO 00€CNeyYHTb MJaBHbII nepexon OT TPyObl K Hacalke, MOCTENEHHBIH
Mepexos OT MEHbIUIETO AHAMETPa K GoJsuleMy, He NOMYCKAaTb PE3KHX H3Me-
HEHHH NOMEPEeYHbIX CEYEHHHI H CIEANTH 33 TULATEJAbHOCTLIO UIH(OBKH MOBEPX -
HocTeil Hacanok. Bouicota u dopma BbIOpackiBaeMOIt CTPYH 3aBHCAT OT Hanopa
Yy HaCaakH H KOHCTPYKUHH Mnocaenueii. —

JIpoGaeHiie CTPYH B BO31YyXe NPOHCXOAHT OT CHJABI 3EMHOTO MPHTSKE-
HHA, pa3pyiluenHs CTPYH OT BHXPEBLIX HBJIEHHH NPH BLIXOAE €€ H3 HacalakH
M OT COMPOTHBJEHHS TPEHHW CTPyH o Bo3ayx. [locnenHas BenHyHHa
HE3HAaYHTeJbHAa M MPH pacyeTe CTPYH He yuHTbiBaeTCcA. BuxpeBble sBIEHHS,
BbI3bIBaeMble H3MEHEHHEeM HanpapjeHHs TpybonpoBoaa H TypOYJeHTHOCTbIO
ABHXXEHHH BOAbI B HEM, NPHBOAAT K TOMYy, YTO CTPya Cpa3y Mo BblXone
H3 HACaJKH Pa3pLIBAGTCA H APOOHTCH HA OTAEJbHbIE KalJH.

Bo u3bexanne OLICTPOro paspyuieHHsi BePTHKAAbHBIX HJIH HAaKJOHHBIX
CTPY# M ana odecneveHus HX MakCHMaNbHOIl KOMNAKTHOCTH M Hauboabluei
BHICOTHI OABEMA JIHHA NPAMOTO y4acTka nepei oGpe3oM HaCalkH M0JKHA
ObiTe  He menee 20d. Ecan 370 TpeOOBaHHE NPAKTHYECKH HEBbIMOIHHMO,
TO HEOGXOMMMO NEPes HacaAKaMil Ha NPSIMLIX YYaCTKaX CTaBHTb ChNeuHa bHbIE
BLINPAMHTCH — yCNOKOHTENH CTPY#H, npeacTasasiolke coboit BCTaBKY H3
psila nepecekaroiHXcsa NJOCKHX NMJACTHHOK (pHc. 126).
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g BoinpamMuTeab HYXKHO CTa-
n 71:7——; BHTb Ha PaCCTOAHHH HE MeHee
- §§ é 3—1% 1uameTpoB TPYGHI OT Pa-
EINNE COHHOH YaCTH, Cayxaulei uc-
gh NN TOYHHKOM 0GPa30BaHHsA ' BHX-
%g:‘ ﬁ\\\ § peii; BLIXOAHOH KoOHeu, Gosee
z |ADNSIN S 8  TOHKHH, NOMKEH HaXORHTLCA
g ! vl He Gaixe 1—2 AMamMeTpoB .o
A\ S|  Bxoma B Hacamxy. JInMHa ycrmo-
s l KOHTeAs No/MKHa B 12—15 pa3
s ¥ NPEBLILIATL WIHPHHY €ro fyeex,
g T1 a nuametp B 4—5 pa3 npessbi-
¥ 5 maTe AHaMETP Hacalok.
3 | YcTaHoBka Takux BbInpsi-
& l i MUTENel  yBENHYHMBaeT Jalt-
126. Ycnokoutean crpyu n:-  127. Konbuesasn (me- 78[?!1‘5 nosera CTpydH Ha 88—
pe1 HacalKko# Haxepias) Hacaaka - 10

Jlaa QOHTaHOB NpPHMEHS-

I0TCA 4alule BCEro UHJIHHAPH-

HECKHE HJIH KOHOMJaJ/bHble HaCalKH, CO3MAlOUIHE CMJOWHYK HEPa3pLIBHYIO
CTPYW, HJIH HaCalKH, PacHbLIAIOUIHE BOAY. :

Ecau nns coapanus onpesenennoro xynoxectsennoro spdexra Tpebyerca
Pa3npoGieHHan BepTHKANbHas CTPYS HAH 06pPa3oBaHHe BOAAHBLIX (QHryp B BHIE
KOJIOKO/1a, CHOMa, CMHPajH, TO B 3THX CAy4asaX NDHMEHAIOTCA HaCajKH cre-
LHaJbHBIX KOHCTPYKUHIA.

Pacxon Boawl uepe3 wmacaaxky B u3[cex onpeaensercs no dopmye:

Q=u-FV 2% H.

rae: p— KO3(HUHEHT PacXoAa BOAbI, 3aBHCALULHH OT (OPMbI M KOHCTPYKUHH
HaCaJlkH H OT Hamopa,
F — naowanb BHIXOZHOTO OTBEPCTHA B MZ;
H — Hanop y Hacaaku B M.

Jlns  UHAMHADHYECKHX HACAaZOK PAacXOA BOAbI, BLIPAXKEHHBIH B .2/cek,
MOXET ObiTh onpenesieH 3 Gopmy.bl:

q =0,003477 p-d*-V/ H,

rae d——llHHMC'I'p HaCalKH B MM.

Has obaeryeHHs noacyetos’ npupeneHHas (opymyaa MOmeT OwbITb ynpo-
utesa. Bospoas ee B kBazpar, noayvaem:

g2=0,000012105- 2. d*- H.

O603nauan 0,000012105d* yepes K, u u2K, uepes B, , nonyuaem g2 = B, H,
OTKyZa:

H:L'
By -

Jlas KOHOMAANbLHBIX H MOXAPHLIX HAKOHEYHHKOB, MMEIOWHX KO3IhHUHEHT
pacxona BOALI M PaBHLIH €AMHHUIE, MOXHO CYHTaTh, uTOo K, =B, .

B Taba. 10 npuseaeHsl BeNHUYMHLI B, AN PaCXONOB BOAbI, BbiPaXEHHbIX
B alcex, u naa u==1.

[lpu Hacankax c apyroil BeNHYHHOI KO3(HUMEHTAa pacxoja BOAK 3Haue-
HHA B, yMHOXaIOTCA Ha P2 NPHHATON HACaNKH.

:‘]')



Tabauua 10

ey Arawerp Bunpers B

B WA B VM B WM
I’ 0,000012 23 3,386 55 111.0
2 0,000194 24 4,017 60 157,0
3 0,000981 25 4,728 65 217,0
4 0,0031 26 5,538 70 291,0
5 0,00756 27 6,43 75 383,0
6 0,01568 28 7,442 80 496,0
7 0,029 29 5,558 85 632,0
8 0,0496 30 9,806 90 795,0
9 0,0794 31 11,379 95 985,0
10 0,1211 32 12,694 100 1210,0
11 0,1771 33 14,349 110 1770,0
12 - 0,2511 34 16,145 120 2515,0
13, s 0,3456 i 35 18,167 130 3460,0
14 0,4651 36 20,333 140 4640,0
15 0,6126 37 22,620 150 6120,0
16 0,7934 38 25,242 160 7920,0
17 1,011 40 30,991 170 10080,0
18 1,271 42 37,67 180 12710,0
19 1,577 44 45,37 190 15720,0
20 1,937 | 46 54,2 200 19400,0
21 2,353 48 64,26

22 2,836 | 50 75,66

Beanunnbl k03QHUHEHTOB HCTeYeHHs u aas Pa3JHYHBIX OTBEPCTHH H
HacaloK MNpPHBOAATCA B Tata. 11. .

B nacagkax DBopma ToawMHa CTEHOK He nOMKHA npesbiatsh 0, 2d,
npu S >0,2d nas KOPOTKOM HACAAKH KOIDHLUHEHT HCTEYECHHS NPHHUMaETCH,
KaKk 1715 OTBEPCTHA B TOHKOH CTEHKe, M AJsA AJHHHOH, Kak /IS HACaAKH
BentypH.

JIa UMAHHADHYECKHX HACalloK C OCHO, HAKJOHEHHOMH NOA YTJIOM K CTE@HKe
pesepsyapa, BeJHYHHA KO3(HUHEHTa pacxoma BOAbl 1t HHas, YeM YyKa3blBa-
J10Cb HaMH paHee. Tak, ANA ANHHHON HACAIKH B 3aBHCHMOCTH OT yraa a, obpa-
3YEMOro OChlO HaCalkM C HOPMaJbl) K NOBEPXHOCTH CTEHKH pe3epByapa,
KOI(QHUHEHT pacxola MEHSETCH CAeayIOUIHM obpasom:

a= 0° 10° 20° 30° 40° 50° 60°
»=0,815 0,799 0,782 0,764 0,747 0,731 0,719

Crpys, BbITEKalOUIas M3 HACalKH, HENPO3pavyHas; OHA 3aMoJHeHa ny-
SbIpbKaMH  BO31yXa, 3aXBAaThiBAEMOrO CTPyeH H3 BO3AYUIHOTO KOJbIEBOTO
CEYEHHA B MECTE CKATHA CTPYH BHYTPH HAaCalKH.

Ecan B Hacanke, rae uMeeT MeCcTo cikaTHe, caeaaThs OTBEPCTHA, TO
CTpys CTAaHET NMPO3PayHOH, HE CcOLepxKalleit My3bIPbKOB BO3AyXa, T. €. Ta-
KOH A€, KaK H CTPY#, BHITEKAIOWAH H3 OTBEPCTHA B TOHKOH CTEHKeE.

[Tpn GoablIMX Hanopax H Hacaakax, HE COEAMHEHHBIX C Hapy»KHbIM BO3-
A/XOM, BO3MOXEH OTDbIB CTPYH OT BHYTDPEHHEH NOBEPXHCCTH HAaCalKH; B
3TOM C.1y4ae CEYEHHE CyIKEHHOM CTPYH OyZeT MeHblue, yeM CeyeHHe HACaUKH.
IJTO CIenyeT YYHTLIBATL NPH NMPEEKTHPOBaHHH (OHTAHOB CO CTPYSAIMH 3HayH-
TEJbHOIl BBICOTHI. _

ConpoTHB/IEHHE HACalOK HEBEJHKO, M NpH pacuyeTe (DOHTAHHBIX CHCTEM
HM MOHO npeHebperartsb.

Pacxox Boabl UHAHHAPHYECKON Hacaakoit npu w= | npusexeH B Ta6n. 12.

Ipu ycTaHoBke Hacamok C APYrHM KO3(HUHEHTOM pacxona B npHBe-
leHHble B TaO/HUE 3HAYEHHS BHOCHTCS COOTBETCTBYIOLLAS nonpaska.
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Tabawma 11

Tun orsepcris
HAH HaCamkH

3cku3

Kosduumenr
pacxoaa BOAW

Mpumevanus

OteepctHe B TOH-
KOH cTenke (Kpyr-
710e WAW KBaapart-
Hoe)

Otsepcrue lMonceae

Orsepcrue [Moncene

OTtBepcTHE B TOH-
KoM IHe

KsangpatHas Hacaa-
Ka

Tpeyroashas
canka

Ha-

Hacanka Beurvpu
anuiian

124

0,62

0,6 —0,64

0,62

0,64

0,82 —10,84

0,82

Ilas nanopos Goablue
2 4 KO3DHUHEHT pacxola
yMeHblIaeTcs 1o
0,60—0,61

[Mpu auamerpe, npe-
soiwaoweM 30 e, u Ha-
nope, Goabuiem

0,6 a +—p=06.
Ias MeHbUIHX aHAMETPOB
H HanoOpoB MPHHUMAOTCH
CAENYIOUIHE 3HAYEHHS:
npu d =10 xu

p=0,64;
npu d =20 xu

r =10,63;
npu d =30 xx

n=0,62

Haa nanopos 10 1,0 u
6oaee 1,0 .

{—=3d =-4d



[Tponoawenue

Kosdpuunent

SITE pPacxoaa BOAW K lMpumeyanus

N Tun oteepcTHn
n.n. WAH Hacanku

i
8 | Hacanka Beurypu E- Od 0,61 1< 2d
KOpOTKas £
9 | Hacaaka bopaa + 0,71 [ =3d
C BHICTYNA OULHM _E.._ O d 0,53 < 3d
BHYTPb pe3epsyapa T
KOHUOM
10 | Kounueckasn CXO- o @ 0,92 a=— B°
AAUIAACA HacalKa 0,945 a=13°
0,857 a=—=45°

11 | Kounueckas  pac- : 0,48
XOASWAACA HAacadKa

12 | Hacaaka no ¢opwme - ) 0,97
CKATOR CTpyH
13 | MNoxapHasa Hacaaka 0,98— 1,0

14 | CnpuHKaepHasn
roJ0BKa 0,7—0,75

PesysnbTartol WcnbiTaHHil Hacanok (oOHTaHa, MNPUBEAEHHOrO HAaMH Ha
puc. 112—113, 3Cku3bl HX H OCHOBHBIC T[HIPABAHYECKHE XAPAKTEPHCTHKH
npuBefieHbl B Tabda. 13.

3PHTENLHO OCOOEHHO MOULHOM BOCIPHHHMAETCA CTPYs M3 KOJAbUEBOI, TaK
Ha3bIBAEMOH MEHaXXePHOH, HACAAKH NPH TaKHX e PacxoAax BOAbI M HAMopax,
KaKk B OOBIYHOH UHAHHAPHYECKOH Hacalke.

Takasi Hacanka (puc. 127) umeeT BHYTPH CEPAEYHHK C MJIaBHOH KPHBOIl
napaboanyeckoil gopmel. Boma, o6Tekas cepaeyHHK, no KOJAbLEBOMY OTBEp-
CTHIO, OOpPa30BaHHOMY CTEHKAMH UWJHHAPHYECKOH TPYy6GBl H CEPAEYHHKOM,
BbIOPACLIBA€TCA B BHAE MOLWLHOH CTPYH, NMOJOI BHYTPH.

Bo u30exaHHe 3aCOpeHHs WHPHHY KOJbLUEBOH UleNH CJAeAyeT [pPHHH-
MaTb HE MEHee 5 MAtL.
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128. I'pacduk 119 onpejne

B KOJbUEBHIX (MEHaMeplbIX) HacalKax
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129, Hucaakn ¢ HEeCKOILKIsn
CTPYsvn

Hacaaxa 3T0if KOHCTpYKUMM siBNfieTCH HaunboJee 3KOHOMHYHOH MO pac
XOMY BOAbLI N0 CPABHEHHIK C NKOOH APYrod LUHAHHAPHYECKOIl HacaaKOM.

Pacxoa BOALI KOHUEHTPHYECKOH KO.LUEBOH HACAAKOIl ONpPELE/HeTCH Mo
(popyyane:

g=3,14(R? —r)v=3,14(R*— r?) )V 2gH = 13,90 (R2 — r2)}/ H,
1ie: R— paanyc Tpyobl;

r— paanyc CepaeyHHKa;

H —muanop y racaaku;

¢ — YCKOPEHHE CHABLI THKECTH.

It ynpoutens pacyeTos ceuenne KOALUEBOTO OTBEPCTHH MOXHO Tpii-
HECTI K SKBHBANEHTHOMY (LHJIHHAPHYECKOMY cedennto dgy (B car):

d. —1/ O +d) (D—ay
0 1,5 ’

rae: [) — BHYTPEHIHIT IHAMETP HAPYIKHOH TPYOBl B CAf;

dh—napyxuniit - HamMerTp BHYTpeHHER TPYOLl B CAL.

Beanunny d, aerko onpeneanti no rpaduky, npusesennomy ua puc. 128.

KoHCTpyKilMs HACAAOK 3aBHCHT OT NPHHATOTO B MPOEKTE KOMOO3HLHON-
HOTO peuictus. Mrpa crpyii B Hacaakax pas/AHUHBIX KOHCTPYKLMIT MOXET
OnlTL BECLMA Pa3HOOOPA3HOI.

Ha puic. 129 npenctapnenvt Ae (OHTaHHLIE HACAAKH C HECKOJLKHMH
CTPYHMI — OAHOH  BCPTIKANLHON M OCTANLHLIMH HAKJAOHHLIMH. [lepsas ma-
Cajika NPEACTABARET COOO0i TOYEHBIH M3 JNATYHH UWIHHAP C ISTLI MeIHBLIMH
WHHAPIteCK M TpyOKkasiu. Jluametp TpyOKH AN LEHTPALHOI CTPYH 32 Atat.
Herupe TpyOoxu naknoneHst nox yraom 10° K BEpPTHKaAM M HMEIOT AMa-
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133. Hacaaka ¢ tpema oTpaaTenaMu

meTp 25 4. BTopas Hacanka C KOHOHAANbHbIMH HAaKOHEYHHKAMH AHaMeT-
poM 13 s MMeeT OJHY UEHTPaNbHYIO W BOCEMb HAKJOHHBIX CTPYH.

Kom6uuHpoBaHHasA Hacaaka C BEPTHKaAbHON CTpyed M BOAAHBIM TIOJb-
naHoM nokasava Ha puc. 130.

Mennas koHycooOpa3Hasi BCTaBKa COEIHHEHa Ha pe3bbe C MeAHOW IleHT-
panbHoit Tpy6oii, H3 KOTOpoi ObeT BepTHKa/NbHas CTPys. Boaa, mocTynaioulas
0 KOJbUEBOMY OTBEPCTHIO, YAapAETCA O KOHYC, H3MEHseT CBOE HanpasJje-
HHe W obBpa3yeT npu paboTe (OHTaHa BOAAHON THOJIbMAH.

Hanuune nosBopoTOB mepel HaCaAKOW BePTHKaJbHOW CTPYH CO34aeT 3a-
BUXPEHH B TpyOe, 4TO NPHBOAHT K ObICTPOMY Ppa3pyUIEHHIO CTPYH B BO3-
nyxe. [TpuMeHATb 3Ty Hacalky CJeayeT NpH MaJbiXx Hamopax.

Bonee ynauHOW KOHCTPYKUHMEH ABAAETCH HAacanka C GOKOBbIM MOABOAOM
neHTpanbHoil CTpyH (puc. 131), Tak kaxk Gojee ANHHHBIH NMPAMOI Y4aCTOK
TpyObl yCTpaHsieT 3aBHXpeHus B Heil. OTpaxaTeJbHbIH KOHYC Ha pespbe
obecrneynBaeT BO3MOKHOCTb PEryJJMPOBaHHA DPa3MEPOB BOASHOIO THOJbIIAHE.

Jna co3nanua doasiuoro ¢gakena nocae BbleTa CTPYH M3 HACaAKH YCT-
PaHBalOTCA OTpaKaTeJaH, npHIalome CTPYAM CaMyl pasaHyHylo qopmy.
CxeMbl TakHX oTpawareseil u3obpawensl Ha puc. 132, '

OTpakaTe. b B BHAE KOHYCa aHalOTHYyeH PACCMOTPEHHBIM panee Hacanl-
kam. Hacamka ¢ ropu3oHTanbHOH MJIACTHHKOW-OTPa)KaTesieM Co3aaeT NpH Ma-
JbIX Hamopax MOYTH MPO3PayHbli BOAAHOH KOJOKOM. OTpaxkaTeseM C KPHBbIMH
NMOBEPXHOCTAMH MOKHO NPHAABaTb BOAAHON MeJeHe M06OH HAKJAOH H /06y
GopMy B 3aBHCHMOCTH OT NPHHATOrO paaHyCa KPHBH3HbL

HakoHeuyHHK C OTpaKaTeJeM, HMEK:ILHM H3pe3aHHble KPOMKH, MOXET
nepexsaThiBaTh CTPYI0 Ha 3alaHHOi npoekToM BoicoTe. Takoi (axen Gynert
HMETb BHI HECKOJbKHX CTPY#H, ObIOIMX HAKJOHHO H3 JIENeCTKOB KPOMKH
oTpaxaresns.
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OpuriHanbHas KOHCTPYKIHMSA HaCaAKH, CO3AAIOULEH HECKOAbKO BCE YBeJH-
"IMBAIOLIMXCA B AHAMETPE BOAAHBIX KOJMOKOJOB, NpeACTaBjaeHa Ha puc. 133.
OcoGeHHOCTBIO 3TOM HacaakH ABAAETCH BO3MOMHOCTb MOMBOLKH BOJILI CREPXY,
HTO npH paboTe ee CO3MaeT BNeyaT/eHHe NpPO3PAayHbIX EOAAHBIX KOJIOKOJ0B,
Kak Obl BHCAWIMX B BO3Ayxe. [IAA MacKapoHOB PEKOMEHAYETCA NPHMEHATH
HaCaZlkH C UIHPOKHM H3MHBOM CTPYH. 3TOr0 MOXHO AOCTHIHYTh CIJIOULHBA-
HHEM UHWAHHADHYECKOH TPyOLl WJAH e YCTPOACTBOM LIEJeBoro OTBEPCTHA
10 aHaNOTHK C HacaikoH, H306paxceHHON Ha pHc. 134.

Iast Toro 4TOGBI Kpasi 1MpPOKOIX CTPYH OBICTPO HE pa3pyuIanKce, cJje-
AYET YBENUYHBATL CEYEHHE 3THX Llened, yCTpaHBas MO KpasM paculMpeHue
B BHAE ABYX KDYTJ/LIX OTBEPCTIlii.

PapHOMepHOe pa36phlariBanue BOABI - M3 JBIPYATHIX TPy6 mocTuraercs
3a[1eIKOH B TeNO TPYGbl CHeuHaibHbIX BCTAaBOK H3 JErKOMAaBKOTO MeTasia
C PacCBEPIHBAHHEM OTBEPCTHIt B HMX NPH yCTaHOBKe TPY6Hl Ha MecTo. CBep-
F10BKa OTBEPCTHI ! HEMOCPEACTBEHHO B TeJe CTalbHOH TPYObl He oGecneyuBaeT
NOJVYEHHA ONMHAKOBLIX CTPYH, TaK Kak OLICTPOE piaBIEHHE CTEHOK OTBep-
CTHA USMEHACT €ro CeyeHHe, Ae]aeT NOBEPXHOCTH IIEPOXOBATOH, B Pe3y/b-
TaTe Yero pacnpeaeneHHe BOAbI CTAHOBHTCH HEPaBHOMEPHbIM.

Jlns Co3naHMs CIIOUIHONA BOAAHOH 3aBECHl B COYETAHHH C TOHKHMH
CTPYAMH, ObIOWHMH H3 TPYObI, MEXIY HHMH MOXKHO pacnosaraTh apeHyep-
HbI€ FOJIOBKH, Pa30pLISTHBAIOUIHE BOLY.

[Mpn TwaTesbHOH peryanposke B Ge3BeTPEHHYIO norony B (OHTaHHBIX
KOMINOHUHAX MOXHO JOCTHTaTh NPEKPACHLIX 3PHTENbHBIX 3(dexkToB npu
BCTpeye CTpy#H. [lge CTpyH, Obhioulne HascTpeuy apyr Apyry, o0pasyiot
NyJMbCHPYIOULHH BONAHOH AHMCK, CBEPKAIOULHil Ha COJHIE BCEMH UBETaMH pa-
AYrH; IBE CTpYyH, Mepecexaiouiiecs noa yr/aom, o6pasyioT ¢urypy, noxo-
KYI0 Ha BOXAHOI CHOI.

Kpacusbie 6eanie nemsuwinecs cTpyn B Buae CaxapHOil ronoBLl NONY-
aI0TCA NpH NDHMEHEHHH CTPYMHBIX 3MEKTOPHLIX Hacaaok. Pa6oTa HX oc-
HOBaHd Ha NpHHUKNE nepenayH 3HEPrHH OJHOTO NOTOKA, JABHKYUIETOCH
C 6OJIBLUIOI CKOPOCTBIO, APYToMy, ABHXKYUICMYCA C MeHbleil CKOPOCTHIO,
HIH B HalleM Cry4yae —npH 3abope Boawl M3 OacceiiHa (outana, Haxomsule-
rocs B COCTOAHHH MOKOA:

Cxema AEHCTBHA BOAOCTPYIHOrO HacoCa-HACAAKH caenyiowas (puc. 135):
110 HanopHoi Tpy6e A BoJAa NOA AaBJACHHEM MOABOANTCS B CMECHTENLHYIO
KaMepy B, norpyxenuyio Hixe yposus poanl B Gacceiine; Yyepe3 OTBEePCTHA
B CTEHKAaX KaMepbl MOA AECHCTBHEM Da3pexeHHs BOAA 3aCachLIBaeTCA H3 Oac-
CedHa u uyepes roprosuny F, a notom 3 anddysopa D mocTynaet B Tpy-
oonpoBoA E H BHOpacLIBaeTCs B atMocepy uepe3 Hacaaxy.
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CmecnTebHan kaMepa MOXET 6biTh PacnosoXena It BHIE YPOBHA RO
B Gacceiine; B 3TOM Clyyae BOJla K HeH NOJABOAWTCA NO CNEIHANBLHOMY BCa-
ChiBalouleMy Tpybonposoay. BricoTa BCachBalHfi HEe JAOMKHA NPEBHINIATH
1,5 #, a ckopocTs BO BcacwiBaionieii Tpy6e 2,0 ut/cex.

[Ipumenenne Takux HaCafloK CAEAYET NPH3HATH KCJAATCALHBIM Kak NpH
NOABOAKE BOAK K (DOHTaHaM OT roOpOACKOrO BOAONPOBOAA, TaK H HPH 06OPOT-
HOM BOMIOCHaGXEHHI W 1IOZAa‘'Ic BOAK HAaCOCOM.

Mo metonmnke, paspaboraunoii mik. Bayauunim, pacueT Takoii BOJO-
CTPYHHOI HaCafKi CAeAYeT BCCTH B TAKOH NOCNCAORATENbIIOCTH.

I. 3anathea kospuunentom cmeutenns (K ):

K Qe

[ Q".“ ’

rae: Qsc— pacXon BCaCLIBaeMOH BOALI B A’[cex;
Quan — pacxoa BOALI HANOPHLIM TPYGONPOBOOM B Adicex.

rop
Fu'’
BHHBI K CEYeHHIO CONJa Ha nanopuoit tTpyée, ro dopmyJe:
p— 1 2
’"'_'(2 rf)(l +Kcu) :
rae ©— KOIQHIHENT, NPHHUMACMbBIT AAH NPHOMIDKCHIIBIX  PAaCuETOB PaBHLIM
0,7—0,8.
3. o dopmyae, BbipaxaloniCii 3aBHCHMOCTh MCHKAY HONC3HLIM HAMOPOM
HacoCa M €ro NPOM3BOAHTEJLHOCTHIO NPH 3a/1aHHOM COOTHOINICHHH Pa3MepoB
CMeCHTeJbHOH TPYObl H COlsla H HMeIei BHA:

ch-mz
—— = (14 2
m 2H ( Kol

2. OnpeneanTts BEAHUHHY ML=

T. C. OTHOMmMENHE CCUCHIA TOPAO-

H
BolYHCAAEM K= —— |

H
rae: Ha —reomeTpuyeckas BbICOTa MOLbLMA BCACHIBACMON BOALI;
H, —Hanop B HaNnOpPHOM BOAONPOBOJC Y COnsa B Af.

KoaduumenT nonesnoro neiicTRHA HAcOCa v OnpemeaneTCsi:

Hac
leﬂ KCM——_—K.KCM'

[Mpu vannuun auddysopa Ha KOHIlE CMECHTENLHOIl KaMephbl:

Hac
Ki=25 0 K)o

4. OnpeaennTs KOMHYECTBO IKCKTHPYIOULCH HKHAKOCTH:

_ DO
Q=5

5. Ha#iti ckopocTh HCTeueHHs M3 conna B atfcex:

/T 2H
- BC
Vc_l/ A K? ’
rae: A-—KO3(QHUHEHT, YYHTBHIBAIOWHI NONOAHNMTENbHBIE MOTEPH, PaBIILil
B cpenuem 1,2;
p—TMVIOTHOCTL B K2Z[cex?[m* — ans Boawl npu Temnepatype 7 =10°
p=101,9; npu T=20° »=101,7.
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136. IMpununnuanbiuas cxema aspupyoux 137. I'paduk naa onpenenenus K. m. A.
1Hacaaok HACAAKH

6. Onpeneants niaomwans cedenns conda (F):

QHII‘I
v -

Han

Fie=

[Mo npuseneHHbIM Bbile (OPMysaM ONPEAENsIOTCH BCE HEOOXOLHMbIE
NPENBAapHTE/IbHbIE JaHHbIE JAA KOHCTPYHPOBaHHS OTAEJbHHIX 3JE€MEHTOB
HHXekTopa. [Ipn npuyeHenun TakHx Hacagok s (OHTaHOB CJEAYET NPOH3-
BOAHTb 3KCNEPHMEHTANbHYIO NMPOBEPKY KOHCTPYKIIHH 7151 BbIABJIEHHA OKOH-
4aTeJbHbIX THAPABIHYECKHX XapaKTePHCTHK.

KoaduuHeHT nonesHoro aeiicTBHs TakHX HHKXEKTOPOB O4Y€Hb HH30K H HE
upepbituaet 0,125. Ho 3Ta He3aHaunTesbHasm BEJHYHHA NOBBLINAET YKOHOMHY-
HOCTb paboTel (poHTaHa M yMmenbuiaeT Ha 10—12"/; CTOMMOCTL 3aTpaT Ha
MEKTPOIHEPrHIO, A MNPH NPAMOTOYHLIX (OHTAHAX YMEHbIIAeT KOJAHYECTBO
noTpedaaeMoit BOILL.

MakcHManbHble BO3MOXHBIE 3HAUeHist K. M. . AAS PasAHYHLIX /M H K,
(mo bayauuy), MoryT 6uiTh onpeseschni no rpauky (puc. 137).

s noayuenus MoOWHBIX CTPY#, GbONLIX HA GOABINYIO BHICOTY, Cie-
AyeT NpHMEHATHh HaCaaKkH C MOACOCOM BO3AYXa, OCHOBAHHLIC Ha MNPHIILHAE
HHKeKUHH. [IpHHUHNHaaLHan CXema TakMX HacaaoK yka3aHa Ha puc. 130.
KOHCTPYKILIH OAHOCTPYiHOH M MHOTrOCTPYIlHOI HIDKCKTOPHLIX HACAA0K Aatbl
Ha puc. 138.

B MeHaMCpHLIX Hacaakax AAs ITOH 1AM MOXIHO  HPHMEHSITL  [0Abi
CEPACHHHK, COCAHHEHHBIH HeGoabIMH TPyOkaMu ¢ atmocdepoii. Aspipo-
BaHHLIE CTPYH B TaKHX HAKOHCHHHKAX, HMEIOULHX GOALHIYIO NPEAOMIRIONLYIO
CMOCOGHOCTh, TOPa3a10 3h(eKTHBICE NPH AHCBHOM I, TCM Gosce, npi He-
KYCCTBEHHOM OCBelleHit. Boaayx cnenasiercs co crpycii Boabl, KoTopas na
OOJIbINEH, YeM 06BIYHAR CTPYs, BLICOTE COXpanaeT (opMy HepPaCHanaloNIerocs
KOHYCOOOPa3HOro CTepHsi. ITH HaKOHCUHHKH naioT na 10—129/, 60abIY10
BBICOTY CTPYH, UYCM OOLIYHLIE NPH TOM XC Hanope.

B oxiLIX ropoaax ¢ ManwbiM coaepianHeM BAarH B po3ayxe aas (how-
T4HOB, PAaCMONOXCHHBLIX B CKBEPAX, llapkaX H Ha IJIOWAAKAaX, NpeaHa3HayeH-
HUIX ANSt OTABIXA, PEKOMEHAYETCH MNPHMEHATL Hacadki, pa3bpei3rHBaiollHe
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138. MuorocTpy#Has W ONHOCTPYHHAA HHKEKTOPHHIE HACAAKH

\J 7

BOAY Ha MeJKHE KanaH. TakHe pacnblifioulHe BOLY HACallKH CrnocoBCTBYIOT
YBAQKHEHHIO H OXJAXAEHHIO BO3AyXa.

B 3THX yC/0BHSIX MOXHO HCMOJAb30BaTh HACallKH, HAlIEAUIHE NMPHMEHEHHE
B NPOMBILIJIEHHOM BOMOCHaOXEHHH I/s OXJAaxIeHHs Boael (puc. 139). [To
NPHHUHNY JAEACTBHA 3TH HaCallkH pa3lAeNAlOTCA Ha BHHTOBBIE HJH LIEHTPO-
bexuble (puc. 139, dur. 7 u 2), B KOTOPHIX Pa3OpLI3rHBaHHE MOCTHraeTCA
3aBHXPEHHEM CTPYH NPH MOMOILH CreuHaJbHBIX CrOHpaJdeH, MOMEUIeHHbIX
BHYTPH HaCalKH.

Lns nonydyenus Gonee 3pPeKTHOrOo KOHyCa pACHBIIEHHA BOALI MOWKHO
NMPHMEHATb MHOrOCTPYHHbLIE 1EHTPOOEKHLIE COIla, MNOMEIEHHBIE OIHO B
ApYroM, C ABYMS CIHPaJsiMH, HaNpaBJ€HHbIMH B MPOTHBOMOJOMXHBIE CTO-
poHbl H CO3MAOUIHMH BpalleHHe CTpy# (Pur. 3), a TakKe HacaaxkH ynap-
HOro AEHCTBHSA, PACMbIIAOUIHE BOLAY OT yAapa CTPYH O CTEHKH HaCaaki
HAH CTPYH o cTpyio (hur. 4—5), n Hacamku utenesoro tuna (pur. 6). [pu-
Mep (pOHTAHHOM HaCalKH C NEBATHIO PasbpPBLI3rHBAIOULMMH COMJAMH TPHBE-
nen Ha puc. 140. '

Bo n3bexanHe yaCTOro 3acopeHMs 3TH HaCalKH, PaCXOAYIOIIHE CPaBHH-
TeNbHO HEGOJIbINOE KOJAHYECTBO BOXBI, Jyuille BCEro NMPHCOEAMHATH K TPy6o-
npoBOAY, MHTAaKOUEMY ()OHTaH HEMOCPEACTBEHHO OT FOPOACKOH CETH.

B ¢ouTanax ¢ 06OpPOTHOH CHCTEMOH BOZOCHAGKEHHS NpH TNPHMEHEHHH
Pa3dpLI3rHBAIOLIHX HACaNOK HEOOGXOMMM TILATEJbHbIA YXOA 3a BOAOEMOM, M3
KOTOporo Hacoc 3abupaeT posy. B kamepe mnepea BcacwiBaiouleit Tpy6oil
Hacoca MHOMKEH ObiTh YCTPOEH CeTuaThlii (HJILTP TAKOH KOHCTPYKUHH,

137



NN

|
T

2 Paipezr -1

)
; \\\\\\\\\\\\\\\\\

SN \
AN

gdwud Bud

49

L5 IHe3do
w. Bunma

Bud dep:y PI5MM
2nyduna 7mm

umBepcmye gng finan
ycmawodoywozn
Bunma D
, ’
bl yg
D o

139, KoucTpykii pacubiasaiomHix 8oay Hacatok

KOTOPast JICTKO 1OJIACTCA OUHCTKE H mpombiBke. Psaom ¢ (ouTanom B noa-
3eMHOM KOJOAMHKC CJeayeT HMeTh NPOMBIBHOH KpPaH CO IIJAHTOM.

-T2 Pacxon moanl (B .ifcex) nacaakami, ykasaHuwMH na puc. 139, onpene-
JSICTCSt ONBITHBIM IYTCM, B 3aBHCHMOCTH OT HAanopa y HaCaikH (B ), AHaMCTPa
H KONCTPYKUHH €e.

OpHEHTHPOBOUHO PACXOM BOABLI 3THMH HaCaaKaMH MOXCT OuITh pac-
cunTan no (opmyae:

¢ =0,000228 Kd-H",
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1392, Koucrpykims pacusasioutmx soay Hacaaok

rae: d — AHaMeTp BBLIXOAHOTO OTBEPCTHA HACAAKH B MM;
H — nasnenue nepen Hacamaxoid;
K — K03 HUHERT, 3aBHCALLHII OT KOHCTPYKLHH HACA/IKH, KOTOPBIH MOAHO
NPHHUMATL Ans Hacanok /—3 pasubiM 40—50, a aasa Hacapok 4—5
paBHbIM 35—45;
n—TOKa3aTe/lb CTENEeHH, 3aBHCALLHA OT THMAa COMJAA M NPHHHMAaeMblii
cooTBeTCTBEHHO paBHbiM 0,03 n 0,50,
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142, [apuupunie mnacanakn

Paanyc opomenns 1 Bucota akena pasdOpLI3riBanns A PasHbix Ha-
CafloK B 3aBHCHMOCTH OT HANOpa TAKKE JOMKHBI ONPCACAATHCH IKCNEPHMEH-
TaNbHO.

Ilast pa3bpuI3ruBanHa  CTPYH Ha  MCJbUARIIYIO BOMASIIYIO [blIb CAYXaT
1Y TbBCPH3AIIHOHHLIE HACAaIKH C NOACOCOM BO3AYXa.

Pasnpobaenuyio cTpyio ¢ Goablitiy  dakesom MOXKIO NOTYUHTh H H3
OOLIYHOH IHJAHHIPHUYECKOI HAacaaKH C YCTPOHCTBOM CHHPAALHOTO BhIPE3a Ha
3—4 BHTKA Ha BHYTPEHHEil NOBEPXHOCTH HACaJIKH.

Ha 6GosbiuMX BOZOEMAxX MOTYT TNPHMEHSATHCA BPaULAIOIIHCCs HaCaaKH,
CO3MalolLHe NpH BpauleHHd Hrpy CTpyH. [locacanue npH TaKHX Hacaakax
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143. dparmentsl 4yryunbix AHTHIX (OHTAHOB C pa3MellleHHEM HaCalok

MOryT ObITL HanpaBb/€Hbl TOPH3OHTAALHO MJAM noA yraom. KoanyecTso
CTPY#H ONPEAEJseTCAs KOHCTPYKUHEH HacalkH, HO BO BCEX CJydasX HX He
A0KHO ObiTb MeHee ueTbipex. [IpeacrtaBnenne 06 3THX Hacaakax Jaer
puc. 141.

[N HaKJOHHBIX CTPYH MOrYyT NPHMEHSITbCA WApPHHPHbIE HacalKH
(puc. 142).

[Tpumep pa3merlueHHs MHOrOCTPYHHbIX (DOHTAHHBIX HAcaZoK AJf CJOXK-
HbIX KOMMNO3HUHK (POHTAHOB npuBEAEH Ha pHC. 143,

OpuruHanbnas KOHCTPYKUHMH TaK Ha3biBAEMOro CTPOOOCKONHYECKOro (oH-
TaHa paspabortaHa coseTckum HHxeHepom H. 1. lllkoanubiM. aexTpomexa-
HHYECKOE YCTPOHCTBO €ro cJjeyloulee.
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Ha HenoaBHKHOA CTaHHHE pa3meuleHbl Tpex-
NOMOCHLIE HAKOHEYHHKH C OOMOTKOH; K 0OMOTKe-
HAKOHEYHHKOB TMNOABOAHMTCA TPex(dasHbli TOK, K
KaXX10MY HAaKOHEYHHKy — oAiHa (pasa.

Mexny HaKOHEYHHKAMH-3JIEKTPOMArHHTaMH YK-
penJieH MOCTOSIHHBIA MarHHT B BHJE MNOJAPH3HPOBAH-
HOH NPYXHHBI, B UEHTPE KOTOPOi HMeeTCA (oHTaH-
HbIA HAaKOHEUYHHK, JXECTKO CKPEMJIEHHBIA C NPYXHHOH
H LAPHHPHO — C NOABOAALLEH BOAONPOBOAHOH TPY-
Goi. [Ipn nponycke 3JEKTPHYEIKOr0 TOK1 4Yepes
TPEXNONIOCHBIE HAKOHEYHHKH B PE3YJbTaTe B3aHMO-
JAEHCTBHA BPALLAOLIErOCH MarHHTHOrO IOTOKa Tpex
0OMOTOX HAKOHEYHHKOB NPYXHHA BPAaUlaTEJIbLHO BH-
6pupyer ¢ wuacrotoii cetd 50 nepuomos B | cex.
BmecTe ¢ npyxHHO# BHOPHPYeT H (POHTaHHBIA Hako-
HEYHHK, TPHYEM OH BPAULLAETCH NO KOHYCY C TOil ke
yactoroit, T. e. 50 obopotos B 1 cex.

Ctpysi BOABI, BbiOpacbiBaeMass H3 HaKOHEYHHKA,
N0 BBHIXOJAE BpAUlaeTCA MO COHpanH C TOH Xe 4a-
CTOTO#, MNpHYEeM BbICOTA mnapabosoHa BpauleHHs
Tem OGospuie, yem OGoaswe Hauop y (POHTAHHOrO
HakOHeuYHHKa (pHC. 144).

CrpobockonnyeckHit 3hdexkT B aaHHOM Cayuyae
3aKJIIOYAeTCH B TOM, YTO NPH NPHMEHEHHH Ta30CBET-
HbIX J1aMN CKOPOCTL BPAUIEHHA CTPYH CHHXPOHHA C 4aCTOTOH TOKa, ITHTAl0-
llero ra3oCBeTHYIO JaMny, H Crpyd NO3TOMY OCBEULAeTCs BCErAa B OAHH
M TOT )€ MOMEHT H B OJ1HOM M TOM € COCTOsHHH, BBHAY 4ero oHa obpa-
3yeT HeNOABHKHbIH BOAAHOW KOHYC, MOBHCiUHIA B BO3ayxe. [Ipu npumeneniu
MHOrOUBETHBIX Ta30CBETHBIX JaMn 3dext Oyaer ewe Goubuie.

[Tpx pa3ubiX YaCTOTAX HANMPAMEHHA Y ra30CBETHBIX JaMM H TPEXNOJIC-
HbIX HAaKOHEYHHKOB CTPYSl BOCIHPHHHMAETCA BpallaloUledCsi, TMpHYEM Bpalle-
HHE KameTcs TeM OblCTpee, uyem OO.blIE Pa3HOCTL 4acToOT.

Ocoboe BHHMaHHE AOJKHO ObITL OOpPAUEHO HA KOHCTPYKLUHIO LWIAPHHPHOTO
COENHHEeHHsi, KOTOPOe MOXeT Bbiaepkare 50 BpauleHHH B CEKyHHY NphH CO-
XpatileHHH €ro repMeTHYHoCTH. B Takom ¢ouTaHe aHaMeTpP OKPYMKHOCTH OCHO-
BaHHMs KOHYCa Ianaouled BOAbl OY€Hb BEJHK; KPOME TOr0, IPH HE3HAYHTENb-
HOM BETPE MeJbyailllHe KamaH BOJAblI MOTYT YHOCHTLCA BETPOM, BBHAY 42ro
Hacceitn pomxen ObiTe OOJBLIOTO pasmepa.

[Tps BO3AEHCTBHH BETpa Ha BPAWLAOUIHACH BOAAHOI KOHYC CBETOBOrO
crpobockonnyeckoro 3¢ dexra BpeMeHaMH MOXET He OulTb, H) H B 3TOM Cay-
yae OCBEULEHHbLIH BOAAHOH KOHYC NpeNCTasAseT CO00H KPaCHBOE 3pesliule:

Crpobockonuueckuit onrtan MOXHO HCNONL30BAaTL M JEKOPATHBHOTO
odopmactus nuoutaaen, Mipkos, BLICTABOK, IAE HMCIOTCH OOJbulHe BOAHLIC
naprepol. Ocobento xopo uxit 3pHTEAbHBLIH IPPexT o LaeT B 3UKPLITLIX
NOMEULEHHSIX — 3HMHHX CaJlaX JBOPUOB KyJLTYPbl, KAyOOB H CAHATOPHEB.

144, Buu axens crpodo-
cKomrieckoro gonTana

PACUET CTPYIL

Pacuer crtpyit u ¢Qouranos nioraa ynoaooONsOT PACYETY TOKAPHBIX
CTPyli. 2DTO ne COBCEM 1PABHALHO, TAK KAK JUIsE H0;KAPOTYILIEHHS BAOKHO,
4TOBH CTPYst GbIIa KOMTIAKTHOI (He Pa3PO3HEHHOM) H 4TOOLI OHA  BLIOPACHBA/A
OnpeneneHnoe KOJHYECTBO BOALI 1a HEOOXOMHMYK suicoTy. [Tpu pacuere xe
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(ouTaHHBIX CTPYHt M KOHCTPYHPOBAHMH HACamOK OCHOBHO# 11eJIbI0  ABJSIETCA
AOCTHAEHHE MAaKCHMAaJbHOrO XYNOKeCTBEHHOro 3bdexTa NnpH MHHMMANLHOM
pacxone BOAHI.

Bce ruupaBauyeckHe pacyeTsl NPH NPOEKTHPO3AHHH ponTanos 3axaio-
HaloTCR B ONpENCNEHHH pAcX0A03 BOAB, (OPM TPAaeKTOpPHIl CTPyH M NoT-
PEOHBIX HANOPOB _y.-HaCalOK JAs NPAaBHALHOTO MOAGOPA MEXAHHYECKOrD 06O-
“pPyZOBaHHA.

Hanuune uenoro pspa mecTHbIX (akTOPOB, HE yuHTHIBaEMbIX pacyeTrom
(3ayCeHHUB!, HE3HAYHTENbHLIE CYKEHHA TPYyOOMPOBOAA B MECTAX CBapKH, OT-
CYTCTBHE SKCNEPHMEHTANLHOH NPOBEPKH yCTaHABIMBAEMLIX HACaJOK), BLI3bI-
BAET OTKJNOHEHHAA OT NPHHATLIX B PACYETE BEJIHMHH; MO3TOMY HENb3AA ObiTb
YBEDEHHbIM, YTO BbLINONHEHHAs KOHCTPYKUHMS O6YNeT NOAHOCTBLIO OTBEYaTD
pacuety. BcaeacThe 3TOro npH npoekTHposanHM (OHTAHOB CO CAOKHOIN
KOMNO3HUHEH BOASIHBIX CTPYH HEOOXOAUMO ANSl AOCTHIKEHHS HKeJaeMoro Xy no-
KECTBEHHOrO 3()(heKTa 1PENBAPHTENLHO NPO3OAHTD IKCMEPHMEHTANBHY O NPO-
HEPKY TIDHHATHIX B NPOEKTE (OHTAHHBIX HACALOK.

OxonyaTenbHble KOPPEKTHBBI B PacyeThi H MPOEKT BHOCHT TiATEAbHAH
PEry/HPOBKa, Ha KOTOPYIO CleAyeT 05pallaTL 0C060e BHHMAHHE NPH TIPHEMKE
H nycke ¢oHTaHa.

CTpyH B KOMNO3uuHH (OHTaHA MOryT GbITb BEPTHKAJNLHBIMH H HaKJIOH-
HBIMH. [l 1101y 4€HHS BLICOKHX BEPTHKANLHLIX CTPYil CNEAYET CTPEMHTLCH,
4TOObl Y4aCTOK TPYy6bl mNepes Hacamkoi 6l npsiMmosiHHeeH, 6e3 H3ruo6o8 H
nepexoaos, 6es 06pasoBaHHs B TpyGe 3aBMXPEHHMIl, TaK Kak NpH 3aBHXPEHHSAX
CTpysi OBLICTPO paspyiuaercs.

Has Hacamok ¢ Manbim AHaMETPOM, A0 13 amu, TpyaHO MOJNYYHTb BbICOTY
cTpyn Gonee 30 a,—B 3rOM Cayuae TPEOYIOTCSt OYeHb GOJbLUME HAnoOpPul Y
HaCa/KH. YBENHYEHHE CTPYH AOCTHraeTCs NPHMEHEHHEM HAcasoK GOJbLIOrO
AHAMETDA, NPH KOTOPHLIX CTPYSl HE TaK GLICTPO pa3pylIAeTCs.

HanGoavuwas BeicoTa cTpyn 6Goina nonyyeda B 1939 r. [Ipn nanope B
270 m crpysa pocturana 110 — 120 4; onucamue 3Toik YCTaHOBKH HaMH
NPHBOJIUIOCEL paHee.

OKCMePHMEHTaNbHBIE DAabOTLl MO OPENENEHHIO BHICOTol (doHTaHHBIX H
MOXAPHBIX CTPYH B NOCJEAHHE TOAbI NPOBOAHNHCH Yy HAC HHXXEHEPOM
C. M. KonblnosbiM Bo BCecoo3HOM Hay4HO-HCCAE10BATENbCKOM HHCTHTYyTE
THAPOTEXHHKH H MeAHOpauMH H npodeccopom B. I'. Jlo6aueBbiM.

KanuranbHoit pa6oroit B 31O 00/1aCTH, B 3HAYHTEJbHOH CTeneHu 0606-
WAOWEd TEOPETHYECKHH MaTepHal Mo pacyeTy (OHTaHHBIX CTPyit, ABNsETCH
npekpacHblit Tpya npod. B. T. Jlo6ayesa ,Pacuer NPOTHBOMOXAPHLIX BOJO-
NPOBOAOB H NOAa4H BOALI K MeCTy moxapa“. M3 3Toit paBoThl Mbl 3aHMCTBO-
BalH HEKOTOPHIE NMPHBENEHHBIE HHXKE (OPMYJIBI H TabJHLbI.

Beicota BepTHKanbHOI pa3apobaesHoil CTPpyH S. MOXeT ObITh Onpeaenena
no ¢opmyne Jlorepa: { -

S' m— 1 o ! p— 1 | .
L 1 I (PHt SB = H 'P ’
rae: H—HBUOP Y HacCalkH B M,

¢ — KO3 HUHEHT, 3aBHCAILMA OT AMAMETPa HACAIKH.

Onwitol, nposenenusie JliorepoM ¢ Hacamkamu auvametpoMm ot 10 mo
30 MM, manu pe3aysiLTaThl, MO KOTOPBLIM 3HAYEHHe ko3 HUHEHTA @, 3aBHCHILLEE
OT AHaMETpa HACaAkH B MM, onpexensercs no Gopmy.e:

025
P=aFora
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3HaueHns p npuseseHst B Tabn. 14.

Ta6avua 14

d 3 4 5 6 7 8 9
o 0,0825 0,0615 0,0487 , | 0,0404 0,0440 0,0294 0,0257
d 10 1 12 13 14 15 1%
|
" 0,0228 0,0203 0,01¢3 0,1650 0,0149 0,0136 0,0124
|
d 17 18 19 20 91 22 23
3 0,0114 0,0105 0,0097 0,600 0,0083 0,0077 0,0071
|
i 24 l 25 l 2% 27 oy ” 30
¢ 0,0066 0,0061 0,0057 0,0053 0,005 0,0047 0,004¢
d a2 th] 50 Git) G5 70 75
" 0,009 0,0075 0,0014 0,0009 0,0007 0,0006 0,0006
d 80 40 100 f
1
% 0,0004 0,000 0,0002 '

Hns wacapox ¢ anmamerpom 6Goaee 50 s npUBEAEHHLIMH 3HaYEHHAMH
CAEAYET MOJAL3OBATLCS TOJALKO A/ OPHEHTHPOBOYHBIX MOACYETOB, NPOBEPSAS,
MO BO3MOXHOCTH, ACHCTBHTEJNLHOE 3HAYCHHE @ IKCNEPHMEHTAJbHO.

Ilpyrasi opmyna nnst onpenesieHHsi BbICOTH BEPTHKAJAbHLIX Pa3apobJeH-
HBIX CTPyil anst A n d B M upeanoxesa POpuMaHOM:

So =H (1—0000113 2.

Pacxoa Boawt B 3aBHCHMOCTH OT BLICOTLI BEPTHKAABLHON CTPYH H AHAMETpA
HAKOHEYHHKA MOXHO onpeneauts no Qopmyane:

=)

. —
SH
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3Hauenns kospuuuenta ucreuenus B, 8 T T
yKasaHbol B Taba. 10. 4 g pus
Mo npusenenubiM  (opmynanm onpe- &% vt
ACJSIETCH BbLICOTa Pa3ApoOJEHHON YacTH §,154— A -
CTPYH, TO-€CTb TOH, KOTOPOiH HOCTHraloT g W T TR -+
OTueJbHbIE KaniH. 3Ta BLICOTA BCerna 3/3_“_-_“_A:5d:; +H
MEHbUIE BEJIHYMHLI Hanopa y HacalkH. § 2 -
[Ipn manbix Hanopax sTa pasnmua yMeHb- S i 1 1850 A
IIAETCH, M CTPyH A0 CaMOIii KPOHBI OCTaeT- L Ty Z',TP':Z; /: )
Cst kKoMnakTHOH. [lpu YCJIOBHH, uTO /I << Go1COMa KOMIGRINOU TP Spngy § 11
AnaMEeTpa HacCallkH, CTAOA CTPYH HCue3a-
€T, @ KpOHa NpeBpaulaeTcs B BOAOCJHB C 145, I'padmk aas oupeseiennsy
KPYTJabM pedpoM, pacxoj Bojibl KOTOporo KosQHumenra o
paBeH:
2 =
Q= 3 wwl- |/ 200,
[Tpn GOmuumx  nanopax  pasinua Mexcny S, i Hon Spon S, ysean-
YMBAETCH,

Crpyto 10 BEPTHKANM MOXHO Pas6HTL 11 TPIL 4acT: OCHOBaHHE, CTi0.I
H ICPOHY.

Kpona nmeer rpubo06pasuyo dopaty, ouepranne KOTOPOI 1IPH CPeLilix
11anopax  JXOCTaTOMHO CTa0MJLHO, YTO NHCHOAL3YETCH B (OHTAHAX Ad 1O
JEPHAHHS CTPYEH ulapa, BbIOJHEHHOIO M3 JIETKOro ChJiasa.

[Ipu GoabuMx uanopax kpowa MMeer B CHONA, YTO OOLACHAETCS BINI-
HHEM NY3LIPLKOB RO3MYXd, 3aXBAaYE€HHBIX CTPYyeil.

Bricora komnaxtnoii ctpym S) MEHbuIE NONHOI BLICOTH  PasapoOG.aen ol
CTPYH.

[To Jlo6auesy 31a sasucumocTs MEXAY BLICOTAMK  onpeaensercs ¢op-
My J10ii:

Sy=a-8,=1,194-80(0,01 S,)"|5,.

Bennunna kosduumnenta a, nopcunranmoro no 31oii dopmy.ie, HaxomnTcs
no rpaduky (puc. 145).

Boicota  BepTHKaabHBIX CTPy# B 3aBHCHMOCTH OT Hanopa YV HaCaaxi H
€¢ AMaMeTpa npuseneHa B Tabu. 15.

Ipadmueckyn sasucHmocTh mMencay Swd, g u H, S, u d npeacrasiena
ia puc. 146, 3aHMCTBOBAaHHOM H3 KHICH npod. B. T. Jlobauesa.

Crpys, Oblowlas H3 HacafKM, HaKJIOHEHHOI] oM YTJIOM K TOPH3OHTY,
OyJeT ONHCLIBATL TPAEKTOPHIO; YeM GOJbILe YroJl HakJAOHa, TeM Kpyue BOC-
XOAALUHE 11 HHCXOAAIHE BETBH 3TOH TPAEKTOPHHM, 1t MEeM MeNbIle STOT \ToI,
TEM OHa I10JI0XKe.

Tpaexrtopust narsonHOI CTPYH HECKOJLKO OTIHYAETCH OT MAPadonbl, HO
KOTOPOH IBHIKETCH CBOGOAHO GPOILEHHOE TEJO.

OcHoBHuie 11apaMeTpbl  3T0if  TPACKTOPHH — rOPHIOHTANbHAS NPOEKLLIA
ROCXOAHILEH BeTBI [, HHCXOAMUEH BeTRH [, w BucorL TPaEKTOPHH /I — 13
SABHCHMOCTH OT HANOPa v HaCaJtkM H YLJQ HakAOHA ce a ONpenensiorcs 1o
CAenyoutHM (opmyaam:

kl =H "1,' sin 2a+c«)s3al|1<—] e ) [

rus a /

10 n. A. Cnuwmos 145
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l[,=2-H-cosa l/ %(1 — cos’a);
h ::%H (I —cos?a).

Pannyc nefictBius  nakaoHHbX  (OHTAHHLIX  pasApobieHHiiX CTPyil B
IOPH3OHTAJILHON 11POEKUHH OyneT: ST

N
| ina rs .
l?:Il+/2———H-Cnsa[sina+cosza- In(%)-{-? l/ %(l —cos“a)] :

Buinocs H w 0603Hayas ocTaBulylocs 4acTh (Gopmyin yepes B,, noayunm:
R: BOH.
Coorgercteeuno /, = B H w |, = B,H,orxyna B,=— B, + B..

K s1omMy ke npocToMy” Buipamennio npHBoaHM (opMy.y suiw onpeaese-
HIH  HBLICOTDI TPAEKTOPHIL:

h= B,H.

3uavennst kospuunenton 3, B,, B,, By npuseneunt g rada. 16.

Tadawumna 16

a 1o 1o 2P b 100 450 100 f$ v
A, 0,455 0,483 0,617 0,720 0,790 0,822 0,827 0,810
B, 0,342 0,494 0,615 0,785 0,834 0,825 0,919 0,930
A, 0,797 0,982 1232 1,505 1,624 1,647 1,746 1,740
1. 0,030 0,065 0,113 0,169 0,235 0,3 0,372 0,432

[
lipopomxenue.

« 50 540 6P 650 700 80P 860 uge
B, 0,760 0,688 0,596 0,497 0,391 0,183 0,089 0
B. 0,900 0,884 0,763 0,665 0,546 0,280 0,140 0
B, 1,660 1,572 1,359 1,162 0,937 0,463 0,229 0
B, 0,489 0,540 0,583 0,616 0,640 0,663 0,666 —

Lt onpeseents ropH30HTAJNLHON NPOEKUHH HAKJONHOIT CTPYI, TO-CCThL
MAJLHOCTH €€ BBLUJIeTd, B 3dBHCHMOCTH OT PA3JIHYHBLIX  YIJIOB HAKJIOHA 1 Hil-
HOPOB Yy Hacaakn, Ha puc. 147 npuseaena HOMOrpamma.

BeanuHHa 2 HAXOXHTCH Ha OCH OPAHHAT B MECTE MNepeCevyeHHst KPHBOIl
nanopoB H(S,) ¢ anuneit yraa Hakjioua nacaaku a. Hanpumep, npin /=10
noa—==25% nonyunm R=14,5 u.

Kak sHAHO H3 3TOM HOMOrpamMMul, HaHOOJLINAN AuJALHOCTL CTPYH JAOCTI-
FaETCH NPH YrJIE HAKJAOHA nacaakit s npeaenax mexcay 40 n 45°.

Buicota TpaekTopuu h mower OuiTb onpenesena no rpaduky (pnc. 148);
Ul Haulero caydas fi=2,32 u.

JIa/IbHOCTL  HOJETd CTPYH HE 3aBHCHT OT [HAMETPOB HACAAKH TOJLKO
sast wanopos a0 10 . [Ipn GO/MLMIMX HANOPAX OTKAOHEHHH OT JaHHOI (op-
MyJbl, HE YHHTLIRAOULET BJAHANHY JIHAMETPA 1HICAJIKH, HECLMA SHAUHTEALILL.
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146, Tpadmki s onpescaciuns (caema) S, d, ¢ w (cupasa) /4, S, n d (no B. T. JloBaueny,

[Mpu pacuere GoHTaHHBIX HAKAOHHBIX CTPY# 3TOH hopmMyn0H MOKIO nOL-
30BATLCS TIDH Hamopax no 20 4, Tak Kak H3MEHEHHE [0NPaBOYHOTO KO3(hit-
IIHEHTA B 3THX NpeNesax KpaiHEe HEe3HAUHTENbHO H MM MOMKHO npeHedpes.

Mo uccnenoBanuam naknOHHBIX CTpy# moa yraom 30° k ropusouTy
C PACMONOKEHHEM HACaZlkH Ha 2 M OT MOBEPXHOCTH 3EMIH npod. [lyukep
nOAy'UHI NIpHBEAEHHBIE B Taba. 17 nonpasounsie kodMHIUHEHTI K HACAALHOL
A3NLHOCTH CTPYH, NMOACYMTAHHOH no dopmyne:

R=

- sin 2a,

h,ocu

rac v,— HalanbHas CKOpOCTb Y HacCaakH.
Tabawua l?

Hanop y | Monpasouns koadumment npu awamerpe n aw Hacaasnan
Nacanku T MAABNOCTH 110-
He u 20 l 30 { 37 l 48,5 ACTA CTPYH 1 ar
10 1,0 1,0 1,0 ‘i 1,0 17
20 0,94 0,97 0,985 1,0 M
40 0,68 0,83 0,92 ‘ 0,99 6%
60 0,56 0,72 0,82 ‘ 0,91 96

B PE3yAbTATE OINLITOB, NNPOBCIEHHLIX COBETCKHMH HHXCHCPaMH, nna Co-

™ 11
OTHOWICHHH MEXNy NHAMETPOM HACA/IKH M HANOPOM B NPEAEesax OT — == 1000

no %-_—-4000 AN CTPY# € Yr/OM HakaoHa B 32° K rOPH3OHTaJM, NOJyuena
crenyiouwast npocras dopmya:
R=0,42H-1000d.
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147. Hovorpamsa nasn onpegenenus aannuocts BLlaeT

o CTDY!I b 3aBuCHMOcTn
ot F n yraa naknoua

Yuurnisasn SHAYHTEAbHOU KOJHYECTBO (t)()[):\ly.ll H

P43/IHUHBIE pe3yabTaThi,
[ONyYaeMbie [IPH BHLIYHCJICHII

OTACILHLIX 11aDaMETPOB HAKJIOHHBIX CTPYil,
d TAKAKE H3MEHEHHC 3THX NapaMeTPoOB NOA BAHAHHEM AHaMeTpa HacamkH,
neobxoaumMo npu NPOEKTHPOBanHH GONLUINX (DOHTAHOB Ha GOMBIIHX BOJIHBIX
[TOBEPXHOCTAX CO 3HAYMTENBLHBLIMH HAaNOPaMH Y HacaloK npeABapHTENsHO npo-
BONHTb 3KCNEPHMEHTAbHblE PabOTHI.
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Taxne 3KCnepuMEnTH! NO3BOJAIOT YCTAHOBHTL NONPABOUYHBIE KOIDHUHENTH]

Ha JHAMETP HaCaliKH, yroa €€ HakJOHa H YuecCThL BIHAHHE, 3aBUCAILlEEe oOT
KOHCTPYKIIHH HaCalKH.

Bce pacuernt ctpyn BemyTtcs Ha cayuaii pabothl B besBeTpeHble MHH.
Betep 3HauYHTENLHO HM3MEHAET YCMOBHA H MOXET HapylHTb THIATEJALHO OT-
pery/HpOBaHHYI0 (DPOHTAHHYIO KOMIO3HILHIO.

JHAHHEC BETPA Ha BBLICOTY H AAJbHOCTbL FOPH30HTA/NLHOTO [101€Ta CTPYH,

HanpaBJeHHOH NOA YFOM 32° K TOPH3OHTY, npuBeneno B Taba. 18 (no onwit-
HuIM aanHeiM dpumana).

Ta6awua lIr

Itanerp Hanop /1 y nacanku p ar
flokasarcan Bun crpyn HACAAKH
R M 5 l 10 | 15 [ o0 I 30 \ 40 l 50 | 50 i 70
[ KoMnaxkruas 19 371 731150 [ 1aai162] 21,6123,6124,4] 251
Boicora J NpN CBEKeM
cTpyn ,‘ ReTpe 30 4,01 79111,6 1152|1831 24,6127,7]29,6] 31,0
Pa3snpo6aen- 19 431 98 113,10 1 17,712531 31,0136,0(39,0] 41,0
nas npu 6e3-
\ BETPHN 39 |46 951140 (183 (27,8] 36,0(43,0{48,0( 50,0
T T . - - - T
f.::;:l(l);;h HomilEiiing 19 431 7,001 95 |1L0114,0] 158(17,719,5] 20,8
cTpyn npi IpH CBEXEM
a___320 ﬂeT])c . r:) - & 9 " 5 I
3 5,01 95 113,01 115812004 23,0(1250127,0] 25,7
{ Pasapo6ucir- 19 T8 1155232 1286|308 41,0[450(48,5] 51,0
Had npn
| he3BeTpun 35 88 | 17,4 26,6 {34,2]47,0] 55,0|62,0167,0{ 72,0
\

B HexkoTOpbIX CayyasiXx NPHXOAHTCH ONPEAENATL BEJAHYHHY OTHOCA CTPYIH
BbITEKAIOLIEH H3 OTBEPCTHS MJH Hacaaku B (OHTAHHOH waule.

3aBHCHMOCTb MEXJIY BEJHYHHOH TOPH3OHTAJALHOTO OTHOCA /., HANOPOM
HaJ OTBEPCTHEM dYaiH f{ 11 BBICOTOH PACNOJIOKEHHS OTBEPCTHA HAl YPOBHEM
3eMaH K noBepxHocTH Gaccefina /i HaxomnTcs no Qopamyne:

— WV,

rae ) —Ko3QHUHEHT CKOPOCTH, MPHHHMAEMbld [ MajabiX OTBEPCTHH pas-
ueiM 0,97,
3Has BBICOTY /1 M TOYKYy, Kyld AOJKHA MaaaTh CTPys, HAXOAHMYI NO
FOPH30HTAJNH Ha PaCCTOSSHHH L, JIerko ONpefenuTb MoTpediLiii [aJs  3Toro
nanop no ¢dopmyae:

L 52
H= =
5V h)
uax no rpagpuxy (puc. 149). )
Ecau cTeHka yawld He NEPNEHAHKYJAPHd M HallpaBJEHHE BbITEKAIOLLEH

CTPyH 00pa3yeT C TOPH3OHTOM YTOJ @, TO 3aBHCHMOCTh MEWY BENHUHHAMM
onpegeasercs no Qopmyae:

-

L= P
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148. Hoyorpamma st onpefe/ciust phiCOTH TPACKTOPILH

st nopyaabnoit padoTil BEPTHKANLILIX CTPYH HCOBXOMHMO, UTOOK GHIIO
BLIZLEPIKAHO  HPABHABHOC  COOTHOIICHHE MEXY BLICOTOH CTPYH H Pa3MepoM
BOMOCMA, 113 KOTOPOTO  9Td CTPYsI Oner. Yem BLune cTpyst M uem 6oaniic
CI1a BCTPA, TEM OOJBLHIC OTHOC Kaleah CTPYH 34 NPEenl 110BEPXHOCTH RO-
J0EMA.

JTO SIBACHHC  OTHOCA  KAlicAb JIOUKHO  YUHTHIBATHCS (PH  NPOCKTHPO-
e 1 {[mnmu(m Bricota ¢tpyit it pasmepnt BOOEMA  L0JKHBI NPHHHMATHCH
TAKHMIL UTOOL BCTPOBOI OTHOC OKA3LIBAA BAHSHHC TOJLKO B NPCACAX .Dili-
MepoBn  BoaoeMd. Hepoyuer 3toro sipneHns npHBOANT K OBPA30RAHHIO OKOAO
(pOHTANORB Jy:K, BCACACTHIC 'CTO [BCTHHKH BOKPYT HHX THOHYT OT nepe-
VT CHHS,

CropocTth mpnu\d:nuou CTPY H, ObIOWICH H3 HACAJUKH, NOCTEUCHHO YMCIlh-
HIACTCS 1 B MECTC 0DPA30Batis KPOIULL CTAaHOBHTCS PaBHOIH HYJIO.

Bona, pacuapasici B KpolC Ha OTACALHLIC KalaH, [OJ BIHAHHEM CHJLL
TSOKECTH najdeT BHH3. B 6esnerpenyio HOTOLY 9TO HANEHHE MOKHO CUHTAT
BEPTHKAJABHLIM; [PH HAJHUHIL BETPa Kammt OYAyT namath (04 YTJOM, H ueM
Go/LIE JlaBrenHe (CKOPOCTb) BETPA, TeM 6OMbIIE Yrod, 06pasyeMuli RepTH-
KILTHHOI CTPYCIH M JIMITHCH  [TaJIEHHS KA,
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[Tpeuncdperasn He3ua- 5

TCABHBIM CONPOTHRJACHHEM, KO- 0 f,;le
TOPOC HCOBLITHLIBACT  BOJSIHBLIE 5:'23
Kanau NpH N4uEHHH B BO3AY- e

XC, UYTO NPAKTHYECKOrO 3Haye- i
HISL B 1IAINEM CJydae HC MMECT,
YCTAHOBHM H3 OOICH3BECTHBIX
YPABHEHN  JIMHAMIIKH  3dBHCH-
MOCTb  MCXKAY — CKOPOCTBIO
v (Mfcex), BLICOTOI  NaaeHHs
I (noz.at) 1 ppemenem f(cek.):

i
1V ooh g, HEHn
v=glt=)2gh; ~h=%t= Eiaadsdisgss
/20 ‘; jasget :
:"{)i : f:l — l,’ Z_/l . : :’..;;L..r.‘...
2g g g fgasasianat
3 caynanx, koraa ckopocTh HJ.;:H&E‘}::
rerpa ne npespiuact 10 a7, pai- as333tipt
qacnne 2, 0kazniBaeMoe BCTPOM A\
i BOASIHYIO KA, MOMXHO NN
onptacants no (opmyae Mpac- heivaieeti
rocga: 4 55m

[):"TJ'TB'Fl

v
S

2o’

149. I'pacditk nay ompenenenns oTHoca cTpyi, Obko-
ueit 13 GouTanHon vawwM

TAC: /7 — IJIOCKds IOBEPXIOCTh
Kalau B M3
v o

{n—BEC 1 M' BO3AYXa B Kz npH§Aamioi TeMnCpaType;

U — CKOPOCT) BO3AYXa OTHOCHTENLHO ILIOCKOCTH B Af/cex:;

b — 4NCI0BON KOI(DHUHEHT, 3aBHCSULMI OT BEAHUHHEL H (DOPMBI 1HOBCPX-
HOCTH M IIDHHUMACMBIH N/IA  Kaneab BOMN AHametpom ot 0,25 10
10 atat papubim 0,3,

3udn JIARACHHC [, JICTKO ONPEAENHTh CKOPOCTh KO3MYXd:

Has cayuaes, korma BETPOBOE JNABJEHHE HA KAIJIIO PABHO CC BCCY, KAllIA
MafACT 110 1apabONH'ICCKOH KPHBOH, KacaTeahHas K KOTOpOfi 6au3ka K 45°.

Ha rpagpuke (puc. 150) npuBencna xpupas, noxasmipamulasi 3aBHCHMOCTh
MUKy CKOPOCTHIO BETPA H IIHAMETPOM K4llIH (B .MAf), IPH KOTOPOH JLaBACHHC
BETPA PABHO BECY Kamin. OTKJIOHEHHE KalllH IPH  YKAa3aHHLIX CKOPOCTHX
OyNIeT HAXOLHTHCH B npeaenax 45°.

Ha stoM e rpaduke npuBencHbl BCHOMOraTELHBLIC MAHHLIC LT Pacic-
TOR: CEUEHHE KallIH (B AMZ) W OTHOINEHHE BCCA Kalan (B K2) K HONEPCUnoMy
CEUEHHIO ¢e (B ar¢).

3Hdst CPEAHINIO CKOPOCTh BCTPA, JIETKO OMPCACAHTH 110 TPadiKy BCIH-
HHHY  KdiUIM, KOTOPAst MPH AaHHOH CKOPOCTH HE OYACT BLIHECEHA M3 Mpesc-
0B 459,

JIHaMeTp KailJiH 34BHCHT OT KOHCTPYKUHM Hacanok. JIAsi BUHTOBLIX HJH
YdpHLIX HACAMOK, PACHLIISIOILHX BOAY C anaMeTpoM Kaneds 0,25—0,50 s,
YHOC KdlleJb HAYHETCsl NPH CKOPOCTH BeTpa Oo.dee 2—3 at/cex. [Ias 0OBIU-
HBIX UHJHHADHYECKHX MM KOHOMJANLHLIX H4CalloK C JAMAMETPOM Kamesb OT
3 A Gosee yHOC Kanesab BO3MOKEH NPH CKOPOCTH BETpa B 7 M[cerx I
bonee. Ho Takoit Berep OLIBACT CPaBHHTENLHO PEIKO.
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150, Cpaduk anrs onpepeneHus CKOPOCTH
ReTpa mpi OTHOCE Kalledb

Ha 45°

YuHTBIBaA H3/0KEHHOE, Pa3Mepsbl
0acceilHOB caelyeT YCTaHaB/IHBaThb [0
BBICOTE CTPYyH: MNPH UHIAHHAPHYECKHX
HacaJKax AMaMeTp HJIH CTOpOHa Bacceii-
Ha JO/KHA ObiTb PaBHA MOJOBHHE Bhi-
COTBl CTPYH, 4 OpH OOBIYHBIX, pacnbi-
JSIOUHMX HacaaKax — 2/, BLICOTH CTPYI.

IHIPABIHYECKHE PACUET
GOHTAHHBIX YAII H KACKALOB

Pacxoa Boawl B Kackagax H (on-
TAHAX C KACKAAHLIMH uYallaMH MOXET
ObiTb TMOACYHTAH NO QopMmyne AJ1a He-
3aTOMNEHHOTO0 BOJAOCJHRA C IIHPOKHM
moporoM, 6e3 ywera CKOpPOCTH TMOA-
xoza:

Q=mb-)2¢g-H"

rae: /m—ko3(QHUHEHT pacxond, npu-

HHMaeMblit JIIA Hauero Cay4as

paBubiM 0,335;

b — 1wHpHHA BOMOC/IHBA B Af;

H — ToNMKHA CA0A BOABI HAA 110-

poroM Bozoc/nHBa (Goprom uain)
o B M

Pacxoa Boabl AAs KPYr/a0H 4aiuH
¢ auametpoM [ wmoxeT OwbiTb onpe-
nenen no gopmyne:

Q=4,67-DH"

B tabn. 19 ykasauw pacxom soam B afcexk Ha | noz. M kackaja B 3a-
RHCHMOCTH OT TOJIIHHK CJOS BOAbI Hal MOPOTOM.

Tadbawua IV

H 10,002 {0,003 | 0004 | 0,005 l 0,006 | 0,007 | 0008 | 0009 | 0001
Q 013 | 024 | 038 | 053 0,69 0,87 1,06 1,27 1,48
#1011 | 0012 | 0013 | vota | 0015 | 0016 | 0017 | 0018 0,02
Q [ L7 | 196 | 220 | 246 2,72 3,00 3,30 3,58 4,20

JInst TOro 4tobbl CJAHB BOAK M3 “alliX Obl1 POBHBIM H HME/] BHA CTEK-
JAHHOTO KOJMAKa, HEOOXOAHMO MMETh [JIaAKHE IIOBEPXHOCTH nopora H pebpa
C/AMBa H COBEPUIEHHO CIOKOMHYK) NOBEPXHOCTh BOAbI B uvawie. CroKoiiHblil
nepesHB C TJafKHM [PO3PAuHbLIM CJAOEM BOALI MOJNYYAETCH [IPH NMPHMEHEHHH
npo¢uieit, ykasaHHbiXx Ha pHC. 1OI.

[Mpu nameHun BOAHI B YallM M3 BEPXHHX Apycos (oOHTaHa, A8 CO3Aa-
HHSL HEPa3PHIBHOCTH BOANHOTO TIOJbNAHA CJCAYCT NEPe] rPaHbio C/IHBA yCTa-
HaBAHBATh YCMOKOWTe/M; 0e3 HMX cAHB OyNET HEPOBHBIH, NPEPBLIBHCTHIN.
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Ilns  MOCTHXEHHA XeaaTeabHHX Qopm Cian-
Ba 1 MOILHOCTH HHCMAAAOUIETO BOASHOTO
KACKald B Yalle PEeKOMEHNYeTCs yCTpauBaTh
ILHTAIONLYI0 TPYOy C BhIMYCKHBIM OTBEPCTHEM,
NONYCKANIHM  JICTKYI0 PETYJAHPOBKY KOJII-
YeCTRAa BOJMILI, [OCTYNaloniei uepes KpaH.
Kpas uaimm MOXHO npoeKTHPOBaTh C
uapeaaﬂmmn JENECTKOBLIMH  TDaHAMI pa3a-
AUYHOIi  (hopMBbI, KOTOPLIE NMPH rHApaBIHYE-
CKOM pacueTe !Ins ynpouleHHs MOYHO NpH-
PaBHATh K MPOCTbIM reoMeTpuueckum ¢Gop-
MaM — TPeyTOAbHHKY, 10NYKPYTy, napabone,
Tpanenuu M T. A. B Taknx vamiax Boma ue-
pe3 Bbipe3 OyAeT CABaThCH OTALNLHLIMI CTPYHKAMI, [PHYEM  PACXOL BOLM
nnpenenﬂe'rm 1o llpllOJlll)l((’.‘Hl!Ml\l TllllpﬂB’lH‘lLL}(Il\l (bOp\l)’-ﬂaM

Beauunna pacxoaa Boawn uepes TPEyrofbHhIH BOAOCAHE HIXOANTCA 1O
(hopmyne:

151, lHepeanui dontannbix  vam

Q::: {ir-p.[) . I/i_g— [-{‘n.-,

TAE: )t — KOIHILMEHT pacxoaa AAs TPEYTOIHLHOTO CAIRA JENECTKORBIX (hon-
TaHHbIX Yaill, KOTOPHII MOXKET O1ITh MPHHAT pamn.m 0,6;
[ — mmnplHa BOLOCJHMBA 1O BEPXY;
f{ — BbICOTA BOJAOCAHBA.

3uaf, NTO REJAHUHHY H HPH M3BCCTHBIX 3HAUCHHAX YTAAa 2 MOXNO BuIpa-
3nTh uepes M, noayuum:

= % w-2H Aga-V 2g-
0003H4"HB: 4 .
htga-V 2g=4,,
Halaem NPOCTOC BbIPdKEHHE:
Q=AH".

3nauenuss A i pasHBIX YI/IOB @ yKa3dawkl B Taba. 20.
Tabanua 20

Yroa = 3L I ml 150 P l e l P 30 e

A 0,375 0,509 0,577 0,98 1,195 1,1

0,652 , 0,82

Beanunusl  H': s pacXOMOB, BHIPDAKEHHLIX B /cex, IPHBEAEHLI
B Taba. 21.

Ta6banua 21

H B x| 0,005 0,01 0,015 0,02 0,03 0,04 0,05 | 0,06 | 007

H¥% | 00018 [001 | 00274 | 00564 | 0,156 | 032 |056 | 088 | 1,30

Hep M 0,08 0,09 0,10 0,12 0,14 0,16 |08 | 0,20 --

Hls 1,81 2,46 3,16 4,98 7,34 10,2 13,7 | 179 —




Pacxo BoAbl ‘'lepe3 TPeyrosbHblit BOAOCJIHB HAXOAMTCH N0 rpadHky
(puc. 152).

Jdas (puc. 153) TpanenHonabHOro BOAOCAHBA, y KOTOPOro IIHPHHA 1O
M3y b nonxHa O6bITh HE MeHee TPOHHOH BLICOTHI Hamopa f7, pacxoa Boan
annarcngeTcs 10 Gopmyne:

Q=186-6-H" m®cex.

. .4 KpyrJoro Boaocausa (puc. 154) pacxon moam 6yaet:
q=un-q, Dy,

. . H " ,
rac: g — Ko3(hHUHEHT pacXxoaa AAs OTHOUIEHHS o Bupeaenax or 0,25 a0 0,8

IJS HAlUEero cJy4as pacyerta ¢ AOCTATOYHOH TOUYHOCTBIO OH MOXET
ObiTh NpHHAT pasHbiM 0,06;
(, — PAaCXOA BOABL MPH YCAOBHOM JHAMETPE B | GuM K NPHIHTOM OTHOIIE-

HHH 7 B Afcex;

D — nuameTp Kpyrosoro BOJOCJAHRA B 0.
OGo3HayHB u-q, 4epe3 A, HOAYUHM:
) q=A,D",
rjie BeNHYHHA A, UMEET 3HaUeHHsd, yKa3aHHulie B Tabna., 22,

Tabaumwa 22

HD 0,05 0,10 | 0,15 | 0,20 0,25 { 0,30 | 0,35 | 0,40 | 0,45 0,5 0,6 0,7 08

0 0,0272 10,107 10,23810,417 10,643 |0,912] 1,20 1,57 1,94] 2,37| 3,39 4,3 | 5,37

A | 00169 0,064 (0,143 | 025[0,385[0,547| 0,72 0,94 | 1,16| 1,42| 1,97] 238| 3,22

Oas yupoutcHusi pacueroB B Taba. 23 npHsoaHM 3HaueHHs D' pan

anameTtpos ot 0,1 no 1,0 dya.
Ta6aunga 20

D(onm) 0,4 0,6 0,7 038 0,9 1,0

0,5

l
0,77 l 1,0

0,1 ‘ 0,2 l 0,3

00179 0,0492 {0,101 | 0,177] 0,279 0,573

0,416

D ‘ 0,00316

B napkax co 3HauMTEALHLIM YKJIOHOM MCCTHOCTH KACKAAbt CACLYCT Bhi-
HOJHSTL MHOTOCTYNEHYATBLIMH, TAK KaK OuM 00CCHEYHBAIOT Jy4IUHH 3DHTENh-
nutit 3ddexr, nocTHraeMuH NEHAUHMHCT HAH 1IPO3PAYHLIMH, B 3aBHCHMOCTH
ot (opMbl NOPOra, neJenaMu CTexaloulei uepe3 BOJOCAHBLL BOAK. YCTPOHCTBO
TAKHX K4CKanoB BLI3LIBAETCS TAKKC M KOUCTPYKTHBHLIMH TPEGOBAHHAMH.
MuorocTynenuaThiil Kackaj CO3M3eT NOrdlIeHHE CTPYH na KaXJA0H CTYICHH,
AAS 4Ero ycTpauBaeTcst BopoOoinuiid koaonert (pHc. 195) MaM CTyneHH BH-
[IOJHAIOTCS C OOPATHBLIM YKJIOHOM.

B kackamax, 06/HIIOBAHHBIX HCKYCCTBEHHLIMH MATEpHaNaMH HJH CCTECT-
BCHILIM KaMHEM, HECOOXOAMMO BO H30eanHe paspyllieHHs OOJHUOBKH 1PH
3aMep3aHHH BOALI 06ECMEeYHBATH CNYCK BOALI HAa 3HMY H3 BOJAOGOWHBIX KO-
J0AUEB HAH TOHHXEHHOH 4acCTH CTYNCHH.

[TpH OTCYTCTBHH TaKHX KOJOAUEB UAAAIONAS CO CTYNCHH Ha CTyneHb
cTpya OyneT HakanaWBaTh JAOMOJNHHTENbHYIV BOSHHKAIOULYIO 1NDH NdanACHHH
IHEPTHIO, YTO NPHBEAET K OLICTPOMY pa3pyllCHHIO KaCKaza.
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155. Civnenuarme Kackaan 156G, Kpusas ans oupesescnns cion

HCnapenus n MmMecsu 1 .y

Hauna Bopo6o#iHOro xo/0AMa Ha KaXAOH CTYNEHH KACKajla 3aBHCHT OT
AJIHHLL IaIBHOCTH OTJIETA CTPYH, ABAAOUIENCA (QYHKIMENl BbICOTH CTynen,
CJIOf BOAbLI Hall HEil H JJHHbL 3aBUXPEHHMS B KOJMOAUE, H ONPEAENACTCH 110
Gopmyae:

rae  Ho— nosnuii nanop na nopore;

Hy=H + -‘-,L ’
2.¢
rpe V,— CKOPOCTL MOAXOAd K NOPOTrYy KaCKdMu;
__ 9
Vs=@tn5"

rae: Q— pacxoa BOAL 4EPE3 HOUOCAHR K Art[cex,
B — uIHpIHa CTYyNEHM,
) — BhICOTa CTYNEHH,
(1 — rayOHHa Kosouua,
iy — hy— pasHoOCTL TuayOHN BOANI B KOJOAUE W ulbkReM Ouede.
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OpHEHTHPOBOYHO MOXHO CYHTATh, YTO B KaCKajax OJHHAKOBOTO CEYeHHs
H YKJOHOB h;=H.

[ny6HHY BOLOGOMHOrO KOMOALA @ MOXHO ONpPENENHTb H3 YCJIOBHA:
P=07 (p+-a),

rae P —pasHuua BHICOT MEXAY YPOBHEM BOAB B BEPXHEM H HHXXHeM Obedax.

ITOTEPH BOJIBI ®POHTAHAMH

[Ipy ycCTpoiCTBE UHPKYJALHOHHBIX CHMCTEM BOAOCHA6XEHHA (OHTAHOR
neo6XOAHMO YUHTHIBaTH KOJHYECTBO BOJABI, TEPAEMOH Ha pa3bpbI3rHBaHKe,
YHOC BETPOM H HCNapeHHe.

Pacxox Ha yHOC BETpOM, B 3aBHCHMOCTH OT KOHCTPYKUHH (JOHTaHHOIi
nacaakH (BbICOTH CTPYH) H CH/bI BETPA, MOXET NPHHHMAaThCA paBHbIM 0,0—1,5%(,
M1 UMITHHIPHYECKHX HacaloK W 1,50—3,0°/, ans HacanoK, pacnblIAIOLULIHX BOLY .

KosauyecTBo Hcnapsiouleiics ¢ NOBEPXHOCTH BOAbI B OCHOBHOM 3aBHCHT
OT TEMIEpaTypbl HapYXXHOro BO3AYyXa, €ro BJaXXHOCTH, CPeAHEH CKOPOCTH
ReTpa M onpenenseTcs npuoauieHHo no dopmyne:

H,,=116(,—10) (140,134V,),

rae: A, ., —cJaoii ucnapedus B Oacceitne 3a Mmecsu;

l, — MakCHMaJbHasi ynpyroctb BOASAHBLIX MapoB NPH 3a4aHHOIl Temne-
paType NOBEPXHOCTH BOAbLI B MAM;

/ — abCoNOTHAA BJIAXHOCTL BO3AYXA;

Ve —cpemHss CKOPOCTb BeTpa B M[cex (3a Mmecaw).

BenHYHHY HCapeHHs MOXHO ONpeleNsaTb TaKXKe N0 KPHBOIi, NPUBEAEL-
noit Ha puc. 156, Ha KOTOpOiHt MO OCH OPAHHAT MOKa3aHa CPEeRHAS CYTOYHan
TeMllepaTypa MAaHHOTO Mecsua, a No OCH abCUHCC—BEJHYHHA HCIAPEHH
(B mat) B Mmecsl.

B xoHcTpyxkuun ¢oHTaHa C UMPKYJAUHEH BOALI HEOOXOAHMO mpeaycMmar-
pHBaTb MNOCTOAHHOE MOMNOJHEHHE BOALI H NMOAAEPXKaHHE €e Ha ONpeAesJeHHOM
ypPOBHE, YTO MOCTHraeTCs YCTPOHCTBOM B KaMeHHOM O6OpTy (OHTaHa Hull
B 0a3e LUeHTPaJbHOl QHTrypbl QOHTAHA—HHIIKM C LIAPOBHIM KPaHOM, YCTaHOB-
KO CNEeLHaNbHOrO0 KpaHa, KaK 3TO 0Ka3aHO Ha pHC. 157, WaH noasemenHem
BOAONPOBOAHOK TPYOHl HeGonbLIOrOo AHAMETPA OT TOPOACKOro BOAOMPOBOAA
¢ OTPEry/HPOBAaHHbLIM Ha ONpejEeJEeHHBIH PacXol BEHTHJEM.

Jna 6oabwinx (HOHTAHOB CO 3HAYHTENbHLIM PACXOAOM BOALI KOJNHYECTRO
nocTynawouled yepes WAapoBOil KPaH BOABLI CJAEAYET NPOBEPATb PaCyETOM.

[TpH npHMeHEHHH HaCaJOK CreuHa bHbIX KOHCTPYKIUHH, Pa30pbi3arHBalouLiX
BOAY MEJKHMH KanJisaMH, HEOOXOAHMO N006aBiATb HAa HCMapeHHe BOABI NpH
pa3bpbisrusanun 0,6 — 0,89/,.

3HayeHHe NOTepb BOABI XapaKTEPU3YETCA CAeAYIOUHM npuMepoM. Ponrau
¢ obopotom Bozbl Ha Coserckod miowaad B Mockse pacxoayer 82 afcex.
[Mpu 10-yacoBoii pabore ¢ouTaHa yepe3 HacalkH BbIGPaCcHIBAETCA:

82 X 10 X 3600 __ .
0 = 3 000 3.
[Ipuunmas norep soaul B pasmepe 19/, noayunm: 3000 » 0,01 =30 4,
[Tpn auametpe OacceitHa B 12 s n raybude soan B Hem 8 0,8 u em-
KocTh bacceitHa Gyner:
3,14X123<0,8 =30 #5.

Takum o6pa3om, K KoHuy 10-yacoBoro nepuoaa paGoThl BOAL! # Dac-
ceiiHe He ocTaHeTCs, H padora (OHTaAHA NPEKPATHTCH.
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157. CxeMn nonoanenns Boasl B GoHTaHe

OTcyTCcTBHE YCTPOHCTB ANA MOAAEPXKAHHA BOAbI B 6aCCEHHE Ha MOCTOMH-
HOM YPOBHE BbI3bIBa€T nepepeiBbl B pabore QOHTAHOB; A/ €e BO30GHOBJIEHHS
TpebyeTcs nonosHeHne 6acCEeHHOB, YTO 3HAYMTENLHO OCJOXKHAET 3IKCIJIOaTa-
UHIO (OHTAHOB.

YCTPOUCTBO IEPEJHBORB
Il BBIIIYCK BOABl H3 ®OHTAHOR

B npsamorounbix (oHTanax 6e3 obopora BoAb mOCe AHsA cOpacbiBaeTca
B BOAOCTOK. BbiMyck Boawl H3 (OHTaHa B PasfeNbHYI0 KaHAJH3aUMIO, Kak
npaBuao, 3anpeuted. [JpH orcyTcTBHM BOJNH3H BOAOCTOKOB OH MOMET ObITL
aonyueH JiMwb aAas HeboabuwiHx (OHTaHOB, € pacxoaoMm 1o 3—5 afcex, no
0COOOMY Ppa3peleHHi0 MECTHBIX KOMMYHaJbHbIX OPraHOB.
~ B ¢onTanax ¢ 060poTHO# cHCTEMON BOJOCHAOKEHHS BHIMYCK BOABLI B BO-
JIOCTOK NPOH3BOAHTCA TOJIbKO NPH ONOPOXHEHHH GacceiiHa (oHTaHa MM IpH
ero yucTke. [IpM HENOCTaTOYHOM pEryJMpOBKE CHCTEMbl BO3MOMCHA HOCTOAH-
Has yTe4YKa HEe3HAYMTEJbHOTO KOJHYECTBA BOALI 4EPE3 MepeJsHBHL,
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J— Bblnyck Boabl M3 Takux oura-
5 HOB NpH OTCYTCTBHH BOJOCTOKOB
MOXXHO NPOM3BOAMTh H B KaHaJH3a-

Nepenul ¢=32 ur A,
f_.mce Oodb: SR edar @ymopke

=7 gf.'! ~IpounuK menesnsid

i L LIHIO.
MiednoR uny A g«:' SodonooBoduas moyda doHTanHbie GacceiiHnle vau’
Acsinolion sl ;i|;~fbmm&mmpjﬁ1¢38-_‘}0m JAOMXHbl MMETb YKJOHbI K OMHOH-
Punllepemue @ - 2w ";‘f - Ombeprmue @+ 75-100wns ABYM nounmeugum TO4YKaM, OTKyaa
i : MOKHO ObI0 6Bl NPOM3BOAHTH OMO-
P . Zemans mpatiu poXXHEHHEe (OHTaHa B 3HMHEE BpeMs.
bl o i e a3pe;s A4 st BoinycKa BoAbl M3 ()OHTaH-
= fingu HBIX* XeJNEe300eTOHHLIX HJH KaMeH-
o ‘ HbIX Yall C NepeJHBaMH ‘B TENO MX
Il | 3aJIe/IbIBAETCH CTanbHasi TpyGa He-
i Ay 6O/LIIOrO  gHaMEeTpPa C BEHTHJAEM.
Omirgomue 0 JTOT BEHTHAL CAYMHT AAS pery-

N e
15 10bos peawis - 75

JIMPOBKH CTOKa BOALI Yepe3 GOPTHI
HallK, a TaKKe AA%  MOoNYYEHHs
158. YcTpoiicteo nepennpos i BLUTYCKOR KENATeNLHbIX M MAABHLIX (bopM

H3 QPOHTANHWX Haiu CTPYH.

B uyrymHeix mam  GpoH30BLIX
Yaulax MOXKHO TPOCBEPAHBATL OT-
/ BEPCTHE, 3aKphiBaeMoe npobKoH Ha

Newm

pesvbe. [lasn peryanpopauust Koam-
YeCcTBa BOAI NPoOGKa AOMKHA Gbiti
- — NycTOTe/10i, ¢ npopessumu. Ecan

4 MPOEKTOM MEPE/IHB BOAB! Yepe3 Gop-
THi Yaul HE NPEeAYCMATPHBAETCH, TO
B 3TOM C/yuae B MNOHHMEHHOM Me-
/ CT€ B 4vallle yCTPaHBaeTCs HOKOBOI
NEPESHB C PEUIETKOM, OT KOTOPOrD
BOAa 10 Tpyde, mNPOJOKEHHON R
KOHCTPYKUHH (onTana, Gyner orko-

AHTLCH B HHXKHHIT Oacceiin.
/ ] BapuauTul Bbinyckor n3  uam
A NPHBENEHbI HAa pHC. 158,

BuyTpu,  koHCTpykumu doura-
Ha — B ero 6a3y, CTBOJ, MECTa NpH-
MbIKAHHS Yalll K CTBOJY H 0COBEHHO

|
\.Qy_.i
ke,

9 s 00t B OTOJIOBOK CTBOJa—BOJ1a NMPOHHKATL

159. Upadpux aan 0llpenenem|§l KOst~ HE AONEHA. . o
"HecTs BOAB, HOCTYUAIOIEH B uepenny, p 3a- B Mmasnx u cpeannx Qonranax
BHCHMOCTIE  OT €ru ANAMeTPa n  caos HCE BHYTpeHHHE 00beMbl, B KOTOPHIX
BOAB HAR MM NPOKAAALIBAIOTCH  TPYGONpoBon,

CAEAYET 3anoNusiTL OHTYMHOI Mac-
COil 1K ac606ITYMHOI MaCTHKOIL.
Buyrpn koncrpyicumn Goatinx MOHNYMEHTAbHLIX (DOHTAHOB OOLIYHO iAe-
FOTON KaHalibl JUIM NPOKAAAKK TPYG. ITiM KaHaJaM NPHAAETCH yWJOH,
B TNOHIDKEHHOM MCCTC yCTaHABAHBAETCH TPal AJS BLNYCKA BOABI B HOHOCTOK.
YCTaHOBKa TPaloB 0GssaTeALHa TaloKe g UEHTPaIbILIX KaMepax (oHTaua,
B KOTOPLIX  PaCnosaraeTC 3MeKTPHYECKOE 0DOPYNOBAHHE JAS NOACHBEMHBI-
IIHA CTPYH.
lepesans Bom 13 HukHKX Gacceiinon OCYILECTHIHETCHA NO BEPTHKAALHLIM
TPYOaM, Repxuuii 06pe3 KOTOPLX pacnosaraeTcs ua YPOBHE 3epkaaa BOAN
B GACCEiiHe, a4 HHXHHIL KECTKO 3a/eABBACTCH H pacTpy6 Tpybui, nremennoii
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160. BapHaHTH nepeauBOB H BLIIYCKOB

Ha ypoBHe nHa Oaccefina. [Ipu Takom BapHaHTe AAs ONOPOXHEHHst GacceilHa
yCTpaHuBaerca Apyrasa Tpyba C nepexpeiTOil B OOBIYKOE BPEMS 3aZBHIKKOM.
[Tepenusnbie naTpyOkH MOTYT BBLINONHATECA CHEMHBIMH; KOHCTPYKLHA HX
LOJKHA 00eCneyHBaThb JErKOe COEJHHEHHE CO CJHBHOM TPYOOIl.

Bosnee pauuoHanbHBIM SBASETCA YCTPOHCTBO B BHAE pPELIETKH, 3aKpPbi-
BaloOLeHd BODOHKY, NOMEIIEHHYI0 B GOpTy (onTaHa.

YuyuTeIBasi, YTO NPH MajbiX Hamopax Haj Mepeausom OyzaeT o06paso-
BbIBaTbCA BOPOHKAa H 4yTO TpyDa Oymer padoTaTb Ha TOPH3OHTAJbHBIX Yyua-
CTKaxX HEMOJHBIM CEYeHHEM, KOI(DHUHEeHT pacxoja npHHHMaTb Gosee 0,0 He
caenyer. v
o B sTOM caiyuae pacxonm Boabl yepe3 nepeauB (B ./cex) onpenensieTcs no

opMyJie:

Q=un-F-V2gH=2-22.-FV H.

11 n. A. Cnsuwmos 161



Heobxonumas BbICOTAa Hamopa HaJl OTBEpPCTHEM mnepenksa, 00ecneyHBaio-
uas yJAaJeHHe PpaCyeTHOro KOJH4YeCTBa BOABI, MO 3TOiH ¢opmyae npH
n=0,50 coctasuT:

2
H Q Q

T2t PR 49.FF

3aBHCHMOCTb MEXAY Hanopom F/, IHaMETpOM nepeJHBa H KOJHYECTBOM
BOZIbI, BBHITEKAIOUIEH 4YEpe3 - Hero, onpexnenaserca no rpaduky (puc. 159).

YCTpOHCTBO mepesHBOB NHAMETPOM MeHee 75 MM HexeaaTeJbHO BO H3-
6e)xanHe OLICTPOro 3apacTaHHA H 3aCOpPeHHA TPYO.

Ecan konH4ecTBO BOIBI, NOCTYyNaioulell Yyepe3 MepeaHBbl, BEJHKO, CJje-
AYyeT yCTaHaBJHBaThb HECKOJbKO NEpPeJHBOB, pacnoJaras HX PaBHOMEPHO IO
BCeMy nepumerpy 6opra Oacceiina.

PassiHyHble BapHaHTBHI TNEPENHBOB H BHINYCKOB Moka3aHbl Ha puc. 160.

OCBEULEHUE ®OHTAHOB H CTPYH

HMckycctBo ocseuleHHss (OHTaHOB H (DOHTaHHBIX CTPYH COCTOHMT r.aB-
HbiM 00pa3oM B TOM, YTOOBI KOJHYECTBO CBETa, €ro APKOCTb, KOHTPACThI
cBeTa H TEHH, NOJHXPOMHOCTH LIBETOBOH raMMbl COOTBETCTBOBaJH apXHTEKTO-
HHKe (oHTaHa

[TpaBHABHOE NMPETBOPEHHE B XH3Hb TBOPYECKOrO 3aMbiC/a apPXHTEKTOPa,
rapMOHHYHBIA NOAGOP UBETOB, CHHXPOHH3alMsi PabOTHl BCEX THAPABIAHYECKHX
M OCBETHTEJbHBIX YCTPOWCTB, aBTOMAaTH3alHA YynpasiaeHHs (QOHTaHOM — BCe
3TO ABJAAETCH CEPbe3HOH 3ajayed, KOTOPYI0 MAOMKEH PpaspellHTb HHXEHep-
3JEKTPHK, MPOEKTHPYIOIIHIA CBETOTEXHHKY H 3JeKTpoobopynosanue (OHTaHa.

[IpH pa3MellleHHH HCTOYHHKOB CBETa HaJl0 CTPEMHTBCA K TOMY, YTOOBI
OHH ObLIH CKPBLITHI OT /a3 3pHTENs, TaK KaK TOJbKO B 3TOM CJyyae HJJIIO3HA
CaMOCBETALLHXCA MacC BOJAbI CTAaHOBHTCA NOJHOH. [IpuMeneHHe- cBeta ocobeH-
HO 3 ()EKTHBHO NPH NOACBEYHBaHHH NHa GaccedHa, ero 6GOPTOB, NEPEJHBOB,
KacKalloB, BEPTHKAJbHBIX HJIH HAKJOHHBIX (DOHTAHHBIX CTPYH.

flpkocTh H 3h(deKT OCBEleHHA B 3HAYHTEJNbHOH CTENEHH YBEJHYHBAIOTCH,
eclH B CTPYAX BHIOpachiBa€MOH BOABI COAEPIKATCA NY3HIPbKH BO3/YyXa, MHO-
TOKPaTHO OTpaxaioulHe cBeT. JloCTHraeTcs 3TO B CTPYHHBIX ¢donranax npu-
MeHEeHHeM HHXEKTOPHBIX HaCaZloK CMelHaJbHOH KOHCTPYKUHH.,

BHyTpeHHee AeKOPaTHBHOE OCBEIIEHHE BOAOEMOB H GacCeiHOB 3aTonJeH-
HBIMH JaMOaMH H NPOXEKTOPaMH CO3JaeT JyuliHi cBertoBoi 3addext, uem
CBET, HalpaBJEHHbIH HA BOAHYIO NOBEPXHOCTb CHaPYXH.

Brympennas cmopona,
Rpxo oclewenHad namnou

Ompamamens ¢ 3e0x0A6H0U
No0epxHOCME W0

Anomunuelud
ulemox

= i

SUSA NN e— S A AN VAV

161. Jlekoparususle cBeTHALHHKY Ana Bacceiina
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Menkue 6Gacceiinbl (OHTaHOB ¢
XyAOKECTBEH HOil MO3aH4YHOH 06JIH-
LIOBKOH JZIHA MOXHO OCBEllaTbh OTpa-
KEHHBIM CBETOM, pacroJaras CBse-
THJABHHKH CKPHTO B 60pTy (oHTaHa.
[Ipu ycTpoiicTBE Tr/1aAKOrO AHAa Gac-
CedHa PEKOMEHAYETCS €ro LITYKaTy-
PHTH LEMEHTOM 3€JIEHOrO 1BETa HJIH
UBETA MOPCKOH BOIHI.

Xopoulee AEKOPaTHBHOE OCBe-
LIEHHE TOJNY4YaeTcsd TMNPH NOACBEYH-
BaHHH JHA GacceiffHa CrneuUHaJbHBIMH
CBETHJIbHHKaMH B opMe NIaBarolLHX
auauit (puc. 161), Orpaxarens Hax
MOrpy€HHO# B BOAY JaMmnod Ha-
npapiaseT JY4YH Ha BHYTPEHHIOW [MO-
BEPXHOCTb META/VIHYECKOro LBETKA
H fApKO ocCBewaer ero. HuxkHas
4aCTb METANJIHYECKHX JIHCTOB OTpa-
Kaer ‘JyyH M ocseuwlaer aHo Oac-
ceina.

Jlnsg® MOABOAHOTO  OCBeLIeHHA
6accedHOB MOTYT NPHMEHATHLCSA JaMbl
HaKaJHBaHHA HEOOJbLIOH MOLUHOCTH
(8 150— 300 samm) c pedaekropamu
H PE3HHOBBIMH BOJOHENPOHHIAEMBIMH

162. OcgeuleHue SaTOMTEHHBIMH
npoxexkTopamu OacceiHa

NaTPOHAMH HJIHM 00JIe€ MOIUHBIE NPOXEKTOPH! 'CNENHAIbHOH KOHCTPYKIHH.
[IpoxekTopel A/ (OHTAHOB NPHMEHSIKOTCA OATH OCHOBHBIX THIOB:
1) NpoXeKTOpH 3aJHBAWOLLEr0 CBETa AJA MOABOJHOIO OCBELIEHHS 6ac-

CEeHHOB;

2) ped/ieKTOpH OTPaXKEHHOTO CBETa MJs OCBELIEHHS OTAEJbHBIX apXH-

TEKTYPHBIX JETaJeH H KacKaloB;

3) NPOXEKTOPLI C PaCXOAALLIHMCA MYYKOM Jyyell, B KOTOPhIX YCTaHOBJEHHI
UHAHHADHYECKHE JIaMlbl A/l OCBElIEHHA NapaboJHYeCKHX CTPy#l H Kackanos;

iy
P
f-24
\» Jonomucmoe npomex -
moproe oclewenue

'
\
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1 \\‘w
g T !
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' N\ Asmapree

Mpomexmop * ¥ ol e

C AHMApHBIM N ‘%‘ Jamonnennse

cBemom 1000 Bamm T s DOKENMODbI
® } no 400 famm

Puc. 162a. PaaMeuenne cBetHabuukos (puc. 162)
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163, PoHTaH C MOACBEYHBAHHEM KAacKajOR H CTpyH

4) peduaexTopn! ¢ NapaboONHYECKHM NYYKOM Jyuyei, peAHa3HAYEHHHE Js
OCBELIEHHA NPAMOJHHEHHBLIX BOJISHLIX KOMIO3HUHA B BHIE CHONOB, BOASHHIX
CBOAOB H T. I, C HCNOJb30BaHHEM KHHOJIAMIIBI;

D) NMPOXEKTOPHI C KHHOJAMIOH H ONTHYECKOH CcHCTeMoi, obecneynBaio-
uleH nonyyeHHe KOHLUEHTPHPOBAHHOIO NapajuleNbHOroO Myyka Jyueil aas ocBe-
ILEeHHA OTAEJbHBIX CTPYH.

Tax kak KaXABIH KHJOBATT 3JEKTPOSHEPrHH, NPEBPalleHHWH B CBET,
BuizensieT 866 xkxkas Tensa B yac, TO NMPH YCTAHOBKE OCBETHTEJbHOH apMa-
TypHl B 3aKpHITHIX Kamepax Noa ()OHTaHaMH CJEAYeT NpeAyCMaTPHBaTh IpH-
TOYHO-BBLITSKHYI0 BEHTHJALUHIO [/ YJaJeHHs M3 KaMep 3HayHTeJbHBIX
TEIVIOH30BITKOB NPH padoTe NPOXKEKTOPOB.

[Tpu ycTpoiicTBe pa3NHYHBIX CBETOQHJILTPOB Y NPOXKEKTOPOB MOrJO-
111aeTCA 4acTb CBeTa; AJA KOMIEHCALHH 3TOro IOIVIONLEHHS, €CJH CYHTaThb
MOUIHOCTb HeOKpaueHnHo# Jaamnbl 3a 100°/,, an1a AHTapHOrO CBera NpH TOM
xe cBeroBoM 3(ddexre Tpebyercs 1500/, mas
kpacHoro 200°/,, senenoro 300°/, u cuHEro
500/, MOwHOCTH.

Jlia nmoacBeYHBaHHSA OTAEJNbHBEIX JAeTajed
(ponTaHOB MOXHO NPHMEHATH ra30CBETHHE TPYO6-
kd. [locnenHne npd HANOJHEHHH HX HEOHOM
Jal0T KPaCHbIH CBET, reJTHEM — KeJThIH, apro-
HOM —r0Jy0O#, CMECbI0 HEOHAa H PTYTHBHIX
I1apoOB — CHHHH.

[IpomoNKHTENBHOCTL TOPEHHS TaKHX TPY-
6ok oxono 5000 wyac.

Puc. 163a. Pasmemenne [Ipn BHIGOpE HCTOYHHKA CBeTa HEOOXOXH-
CBETHABHHKOB (pHc, 163) MO YYHTHBaTb IPOAO/KHTE/JIbHOCTL I'OPEHHA,
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Tak, nampumep, npoxextop-
Hbl€ JIaMIIbl, HMEIOLIHE CPOK
cnyx6u oxkono 100 wacos,
JOJIHBI JIETKO 3aMEHATHCSA NPH
pabore ¢QoHTaHa, ¥ noaToMy
NPH YCTaHOBKE B KaMepe Ipo-
KEKTOPOB HOCTYN B Hee J0J-
MEH ObITb MOCTOAHHBIM; TNPH
YCTaHOBKE 3aTOIVIEHHHIX MPO-
YKEKTOPOB HEOOGXOAHMO YYHTHI-
BaTh, YTO OHH JNO/KHH JIETKO
NOAHHMATLCA H3 BOMHI.

Ha puc. 162 u 162a mno-
Ka3aHO OCBElEHHE 3aTOoIIeH-
HBIMH POXEKTOpaMH GacceiiHa
¢oHTaHa H KackaxoB, a TaKke
CXEMaTHYECKOE  pasMeLIeHHE
CBETHJILHHKOB.

[MpekpacHbift 3pHTE/BHBII
spdexr moxer ObIThH moOMyueH
NpH CJIenyIolleM YCTpPOHCTBE
ocselleHuss Gacceiina. Ha nue
ero YKJaAblBalOTCA MeTalJIHye-
CKHe JAblpyarble TPyOH C OT-
BepCcTHAMH B 1 — 1,5 mm, u3
KOTOPHIX  NOAHHMAKTCA NYy-
3bIPbKH BO31lyXa, IOXaBaeMOro
BEHTHJIATOPOM, HAXOMALIHMCA (64, donTaH C MHOTOLBETHHIM MOXCBEYHBAHHEM
no6/JH30CTH B  CHEUHANLHOH cTpyit
kamepe. CkpbiTo nox Goprom
6acceiiHa, C BHyTpeHHEll CTO-

POHBI, NMOMEIIATCA NMPOXEKTOPH!, OCBELIAIOUIHE TOJIbKO FOPH30HTANLHYIO 1O-
BEPXHOCTb 6GacceiiHa M NOAHHMAIOUIHECS NY3bIPbKH BO3IYyXa.

[TysHpbKH, OTpaxcas BO BCE CTOPOHBI HAaNpaBJEHHBI HA HHX CBET, CBEp-
KalOT H NEepeNHBAIOTCA, KaK JparoleHHble KaMHH, KOTODBIMH, Ka}eTcs, Ha-
NoJMHEH BeCh Gacceiin. BBeleHHe MHOrOUBETHOro OCBEllEHHA eule 6osee yCH-
JHBaeT 3TO BHeYaTJeHHE.

Kackazxe! BLICOTOR 10 3 4¢ MOryT OCBELIATHCS JaMMaMH, YCTaHOBJIEHHbIMH
nox GOPTOM NepenHBa KacKajga HJH B BepxHeM Obede kKackaga, mepex npo-
3PayHO! CTEHKOW, BLINMOJHEHHOA H3 CTEKJa HJH IJIaCTHYeCKHX MaccC.

Pasmewats navmel crefyer Tak, 4yTo6bl 6blI0 PABHOMEPHOE pacmpenese-
HHe cBeta (63 CBETNIBIX H TEMHBIX MECT Kackana).

[To naHHBIM NMPaKTHKH, HAa KaXblil IOTOHHBIK METP KaCKaga AJs JOCTaTo4-
HOT'O OCBELLEHH:A Tpedyerca He MeHee 50—85 samm N/ HEOKPALIEHHOrO CBETA,
70—100 samm nns sutapHoro csera, 85—120 samm JaR  KPacHOro,
120—165 samm nnsa 3enesoro u 150—230 gamm 11 CHHEro CBeTa.

Ha puc. 163 u 163a mno-
Ka3aHel (OHTaH C HEOOIBLIHM
KacKaJloM H pasMelleHHe CBe-

Kansuedoe cono ¢ flamna 300w Boadyx

THJABHHKOB. TRl 7
[lpu noncseunBanuH Bep- ;

THKaJbHbIX (DOHTAaHHBIX CTPYii ”"L” e e T

HCTOYHHK CBETa CJexyer Io-

MeulaTh NOJ Hacaakod C Ha- 163. Cxema d¢oHTana ¢ moIBOAKOH BO31YyXa
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166. Cxema mpocredimeii Hacaaxu
C NOACBEeYHBAHHEM CTPYH

167. CBeTHAbuIKH Ha Tpy6e ¢ GOHTAHHOH
HaCanKoOH M pasMelleHde Hx B KaMepe
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Oclewenue Bepxa crpyd nepun.
OcBewenue yenmpansrou crpyuy
L=20+-20-3

Ocbewenue Husa crpyi nepurmerpa b
NIl

) # cbemunsruky 6okoBou cmpyu
om cbemunsnuka bokobod N'1 C5-1000 2+10°

cmpyu N2 C6-1000 2~10°

0m Hacocrou
J C6-10003-10+1-5°
SN
K cBemunbruky
Gokobou cmpyu
N3 C6-10003+10°

0m wacocxod
C5-1000 3+16+1<8°

880dHou knemmolberd
AUWLUA

np-5002-10(1 )

Y ferN'iz

S nP-300319(1C)

PamMa crmennAHHOZ0 nepe-
kpstmug 6 dannom cekrope~,

CHEMHARA (MK, HA KONGRHE

nod nigkom ycmanobums

Ckobst Gna cnycka 6 no-

ferwn'1

J MEUWLEHUE
om cﬂergunbﬁu- r NG-T N3-S | fo 1 a
ka bokobou crpyy | (B4 Hcbemunsruk
- - - y :
¥*3 C6-1000 e+10 1 bokob cmpyu N4 C6-1000

0m cBemunsrHuka\
bokod cmpyu N2 C5-1000
310’

2:10" g

ycnobrwe obozHavenu s

8 (bemunsruk Gokobod cmpyu ® Clemunsnuk Ansa 6) kmova.c namnod

= Habensrpie Boponku 6 kodtcyre 36 8am, bk novenue na pazy T

@ [nybokousnyvamens 1000 8amm & Iayborousnyyamens 300 amm
bknrouenue va pazy A bumovernue na @asy s.

168. Kamepa ¢ ocBeTHTenbHOH apMmatypoil aas ¢ouTaHa

npaBJI€HHEM CBETOBbLIX INOTOKOB BJ0Jb CTPYH, 4TOOBI  OCBeLllasach TOJABKO

BOASHAA CTPYS H €e feabedHO BLIAEIAIWAACH KPOHA.
Kak yxe roBopu/0oCh HaMH paHee, A/ YCHJEHHT CBETOOTPAXKaTEAbHOI

CNOCOBHOCTH CTPYH DEKOMEHIYETCA MPHMEHATh CHEUHAaJbHbIE HACAAKH, MOI-
CaChlBaOUIHE BO3AYX H B BHIAE INY3blpbKOB BbIOPaChIBAOUIHE €ro BMeCTe

C BOOOH.
[Ipu npuMeHeHHH TaKMX HACafOK H NPaBHJIbHOM DPaCHONOXKEHHH TPOMKEK-

TOpOB BOAsIHBIE CTPYH, 0COOEHHO [IPH NOJHXPOMHOM OCBEUIEHHH,

YeTKHE, SAPKO OCBEUIEHHbIE KOHTYPHI (pHC. 164),

167
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LS 170. Cxema muorousetnoro ocseuiedds (ouTana

Bosib1oro 3pHTebHOrO 3(dexTa MOKHO MOOHTLCHA, yCTpaMBas Ha raafM
faccefiHa  HeBbICOKHE  IEHsLLHECS BOMAHBIE  KOHYCbl, IOJACBEYHBAaeMble
CHH3Y.

[Tonyyenne TakHX KOHYCOB BbICOTOH B 30—D0 ca HOCTHraeTcs mnoasoj-
KOH CXaToro BO3JlyXa K KOJIbLEBbIM COIJIaM, yCTaHOBJIEHHBIM HaJ IOTPYKeH-
HbBIM CBETHJIBHHKOM (pHC. 165).

Jlerko mo/y4YHTb NOACBEYHBAHHE IPO3PayYyHbIX, KPHCTAJbHO YHCTHLIX CTPYH,
BLITEKAIOUHX C HEOO.IbIUIOH CKOPOCTBIO H3 (DOHTAHHLIX Yall MackKapoHoB. Jlis
3TOH LeJH HCTOYHHK CBCTa C PEQAEKTOPOM H JIHH30M, COOHPAIOWLEN J1)y4H
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171. doutan 6au3 Bopor Cen-Kay ([Mapux)

B FOPH30HTaJMbHLIA MY4OK CBETA, YCTAHABJHBAETCA BHYTPH YallH mepei OTBEp-
CTHEM, H3 KOTOPOrO BHITEKAET BOAA, HJM Y€ B CaMOH Hacamxe CrelHaJbHOR
KOHCTPYKIHH. TIy4ok Jsyueii, oTpaxasCh OT BHEIUIHHX NOBEPXHOCTEH Mpo3pay-
HOH CTPYH, BCE BPEMA HIAET BHYTDH HEe, CO3/aBas BNeYaTJeHHe CaMOCBETSLIENCH
CTPYH O €€ pa3OpbI3rHBaHHA Ha 4YacTH.

Cxema Takoi mpocreiuleifi HacaakH npeAacTaBJeHa Ha pHC. 166,

CBETHJIDHHKH AJIf HaKJOHHBIX CTPyil CJeAyeT pacnoJaraTb y HacalkH,
HaNpaBJAsl CKOHUEHTPHPOBAHHBLIA MYYOK CBETA BAOJAbL TPaeKTOPHH CTPYH. JIyu-
e OCBElUIeHHE JOCTHraeTCA NPH Pa3sHOM YTJ/€ HakJOHAa CBEeTHJbHHKOB, KOrAa
OAMH OCBELIAET BOCXOAALLYIO BETBb TPAaEKTOPHH CTPYH, a BTOPOH — HHCXO-
aawyo. Eule ayuyiue, ecaiM BTOPOH CBETHJABHHK YCTaHOBJIEH Ha MeCTE NaJEHHs
TPaEKTOPHH CTPYH H HOCBHLJIAET NMYyYOK CBETa HaBCTPeyy MNajalolleil BOZE.

Pasmep TakMX CBETHJIbHHKOB HEBEJNHMK, H OHH MOTYT MOHTHPOBaThCS Ha
TpyOe ¢ nacamkoit (puc. 167).

TpexuBeTHOe JHHAMHYECKOE OCBELUEHHE ObIO BHINOJHEHO AJA (oHTaHa
Ha CoBeTCkoil nuowanH B Mockse. 28 CBETH/IBHHKOB, PaCHOJOXEHHBIX B LIEHT-
paJbHOH Kamepe, MNepeKphITOil CTEKJSHHBIM KoJmakom (pHc. 168), ocsewaior
UEHTPAJIbHYIO CTPYIO H 32 HAaKJOHHbIE CTPYH, OBIOUIHE IO NEPHMETPY KaMepbl.
OcselieHHe HMEET YCTPOHCTBO IS MEPHOAHYECKOTO aBTOMATHYECKOTrO Bbl-
KJIIOYEHHS CBETHILHHKOB OJHOrO LBETAa H BKJIIOYEHHs Apyroro. Bua ¢omntana
B HOYHOE BpEMs MpHBEAEH Ha pHC. 169.

[IpurunnyuasbHas CXeMa aBTOMaTHYECKOrO BKJIIOYEHHS CBETHABHHKOB TPEXb-
apycuo';é) cBeTsuleroca (GoHTaHa B BH/E BOASHOH NMHPaMHAL TPEACTaBJIEHa Ha
pHc. 170.
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172. MoHTax Tpy6ompoBOAOB, HACallOK H CBETHJAbHHKOB B KaMmepe ¢OHTaHa

QonTan 0060pyaOBaH CBETHIbLHHKAMH NSATH LBETOB: JIaMNlaMH C NPO3payHOM
Kon6oi 0, 3eJIeHOH 3, KPaCHOH K, CHHEH ¢ H XKeNToH JiC.

CoeunasnbHbiii MOTOP C PEAYKTOPOM BpAlU@eT BaJ C NaJblaMH-IpephiBa-
TeJIMH, KOTOpbl€ BKTIOYalOT H BbIKJIOYAIOT KOHTAKThbl CETH JIaMIl OJHHAKOBOTO
usera. B caydae, ecaH CHCTEMa [HHAMHYECKOTO OCBEWEHHA IIPOEKTHPYETCH
C NMOCTENEHHHIM 3aTYyXaHHEM JlaMIl, YCTaHaBJHBA€TCs PEOCTaT CONPOTHBJIEHHS,
aBTOMaTHYECKH CBSI3aHHBIH CO BCEH YCTaHOBKOH OCBELUEHHS.

[TpuMepoM yHayHOro CBETOTEXHHYECKOrO DELIEHHS MOTYT CJYXKHTb AEKO-
paTHBHbIE (DOHTaHBI C NOJACBEYHBAHHEM CTPYH, COCTOAILHE H3 ABYX ¥KEJE30-
0eTOHHHX OaweH BHICOTOH 10 4, OOG/MHIOBaHHBIX KAMHEM H YKDAlLEHHBIX CTH-
JIH30BaHHLIMH a/JIETODHYECKUMH OapesbedamH, pacnoJOXEHHBIMH B (OKycay
SJUHNTHYECKOH ¢opmbl GacceilHa, HMEIOLIErO B LEHTPaJbHOH YacTH NMpPAMO-
YTOMBbHYIO 3CILIaHaNly, YKPAlEHHYIO IO YrsaM YeThipbMs kaymbamu (puc, 171).

JIHO GacceftHa, Ha KOTOPOM CTOAIT 3TH OauiHH, OOJHIIOBAaHO KaMHEM CBET-
JbIX TOHOB.
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174, Poutaibl npH HOYHOM OCBELIEHHH

Hapyxubiii nuamerp 6amnd 3,6 a, BHYTPEHHHA 2,6 4 BO BHYTpEHHEIll
KaMepe OalllHH NPOJIOXKEHb Bce TPyOONnpoBoAbl K (JOHTAHHBIM HacaakaM H
KaOeJH K NpPOMEKTOpaM.

Bo Hn3b6exaHne npocayHBaHMs BOAbl MO KaXAbIM '02CCEHHOM YCTPOECHDI
MOMEILIEHHsA C TUAETEJbHOH THADPOH30JALHKEH; B OJHOM H3 I[OMEILEeHHH CMOH-
THPOBaHa HAacOCHas YCTaHOBKa H BCe YINpasjeHHe (OHTaHOM. ITH moMelle-
HHS COEAHHEHLI IIPOXOAOM, B [MOHHKEHHOIl TOYKEe KOTOPOro VCTAHOBJIEHBI
KOJIOAUBl AJS  BbIIYCKA NPOCOYHMBIUEHCA BOIbl B BOAOCTOK.

BoasHas koMnosuuHs ¢oHTaHa COCTOMT M3 12 cTpyil, OblOIIMX Ha Bep-
iHHe Oawny, 12 BepTHKaNbHBIX CTPYH Ha BEpXHEM sipyce, 12 BEpPTHKaJbHHX
CTPYA Yy oCHOBaHHsi O6amHH, 8 TOPH30OHTANBHBIX CTPYH B 1OKOJEe OallHH,
OblOWHKX B GacceilH, H 8 BepTHkaNbHBIX CTpYil B 6Gacceitne. OOuuii pacxon
Boabl (ontaHamu 480 sfcex. CHCTeMa BOMOCHAOKEHHA 3anpoeKTHpPOBaHa 0060-
POTHOH, AN 4Yero YCTAHOBJIEHO ABa Hacoca MoOIUHOCThIO B 31 H 56 xem.

Bce Tpy6GonpoBoxbl BHIMOJMHEHB H3 MEAH; Kax1as rpynna HacaioK MH-
TAaeTCsa OT KoJblleBoro TpybonpoBona. Pa3meulenne Tpy6onpoBoAOB, Hacalok
H NPOXEKTOPOB, IPOJIOXEHHbIX B LEHTPaJbHOIl KaMepe (QOHTaHa, MOKa3aHo
Ha puc. 172.

Bce HCTOYHHKH CBETa PAacnoOMeHbl CKPBITO; BCEro YCTaHOBJIEHO 565 npo-
XEKTopoB, norpebasouwux 64 xam 3nNeKTPO3IHEPrHH B 4ac.

YeTblpe NpoXKEKTOpa pacnoJoXeHul cBepxy OamHH nox crpyamu, 12 —na
BEPXHEM fipyce, 24 — BOKpYr OCHOBaHHMsa OaiiHu H 16 —B OacceitHe.

Bce npoxexkTopbl YCTAaHOBJAEHB B KENe300CTOHHOH KOHCTPYKIHH CTeH
(OoHTaHa C YCTPOHCTBOM BOAOHENPOHHLAEMbIX IIBOB. Jlas 370l weaH Owbina
OTJIHTa CrelHaNbHasA apMaTypa, NO3BOJHBILAA CMOHTHPOBAThH B OMIHOM OCTOBE
NPOXEKTOPHI, 3aUIHTHbIE CTEKJa H (OHTAHHbIE HACAAKH.

KoHcTpykuus ropusoHTanbHOH HacaakH H3obpamena ua puc. 173, rae
€ —INOABOA BOAHI K Hacamke, d -— 3JeKTpPHYecKas Jamna, g— cobHparenbHas
NHH3a, f— oHTaHHas Hacanka.

[lpeacrasaende o BuenHeM BHAC 3THX ()OHTAHOB HOYBIO AaeT pHc. 174.
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