Kparkuii uctopuueckuii 0630pm COBpeMEHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS
JIEPEBSIHHBIX KOHCTPYKIINH
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Kpatkuit uctopuueckuit 0630pm CoBpeMEHHOE COCTOSIHUE U

IIEPCIIEKTUBBI Pa3BUTHUSA
JIEPEBIHHBIX KOHCTPYKIIUI
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Kparkuii uctopuueckuii 0630pm COBpeMEHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS
JIEPEBSIHHBIX KOHCTPYKIINH
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Kparkuii uctopuueckuii 0630pm COBpeMEHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS
JIEPEBSIHHBIX KOHCTPYKIINH
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Kpatkuii uctopuueckuii 0630opm COBpeMEHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS

Ny Mocmocmpoenue
JIEPEBSIHHBIX KOHCTPYKIIMH
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Kparkuit uctopuueckuit 0030pm CoBpeMEHHOE COCTOSHHE U MEPCIIEKTUBBI Pa3BUTHUS

JIEPEBIHHBIX KOHCTPYKIIUI
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Kparkuii ucropuueckuii 0630pm COBpEMEHHOE COCTOSHHME U MEPCIEKTUBLI PA3BUTHS
JIEPEBSIHHBIX KOHCTPYKIL[HIA Mocmocmpoenue

WBan [lerpoBuu KynuOuu
(1735-1818 1)

Benukun MexaHukyc



Kparkuit uctopuueckuit 0030pm CoBpeMEHHOE COCTOSHHE U MEPCIIEKTUBBI Pa3BUTHUS Mo
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JIEPEBIHHBIX KOHCTPYKIIUI
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Kpatkuit uctopuueckuii 0630opm COBpeMEHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS
JIEPEBSIHHBIX KOHCTPYKIIHH
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Kparkuii ucropuueckuii 0630pm COBpEMEHHOE COCTOSHHME U MEPCIEKTUBLI PA3BUTHS
JIEPEBSIHHBIX KOHCTPYKIL[HIA Mocmocmpoenue
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Kparkuii ucropuueckuii 0630pm COBpEMEHHOE COCTOSHHME U MEPCIEKTUBLI PA3BUTHS
JIEPEBSIHHBIX KOHCTPYKIL[HIA Mocmocmpoenue
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Kparkuii ucropuueckuii 0630pm COBpEMEHHOE COCTOSHHME U MEPCIEKTUBLI PA3BUTHS
JIEPEBSIHHBIX KOHCTPYKIL[HIA Mocmocmpoenue

[ ay=KypaBckoro



Kparkuii ucropuaeckuii 0630pm COBpEMEHHOE COCTOSHHME U MEPCIEKTUBLI Pa3BUTHS
JIEPEBSIHHBIX KOHCTPYKIL[HIA Mocmocmpoenue
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Kpatkuii uctopuueckuii 0630pm COBpeMEHHOE COCTOSIHUE U MEPCIEKTUBBI

pa3BUTHS
JEPEBAHHBIX KOHCTPYKIINU
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IepeBsiHHBI TOHKOCTEHHBIH JomiaTsiii cBoA cucremul B. I. IIly-
xosa (1896 r.)

JlepeBsinHas ceTyaras OaumHsA- rpaJupHs
no cucreme B . I1llyxoBa



Kpatkuit uctopuueckuit 0630pm CoBpeMEHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS
JIEPEBSIHHBIX KOHCTPYKIIUI

: JlepeBsaHHBII CBOA-0007104Ka HA OJTHOM U3
“RWHA xumuuecknx kombunaroB CCCP. 1932 rog.

PebpucTsiit cBoa-000m0uka nmponérom 100M

B MOMEHT MOCTPONKH
1935 rox

Tonkoctennas Oamus-
000mo4Ka, NPUMEHEHHAasA B
KaueCTBE IPaiupHU

Muoronpon€THsiii MOCT ¢
(epmamu KOMOMHHPOBAHHOM
CHCTEMBI
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Jle10BbIii CTAIHOH «l'opku-2»

CIIOPTUBHBIE COOPY’KEHHA

KoHHO-CIOpTHBHBIN MaHeX




«JIEJOBBIN OBAJI»
Puumonpg (Kaunanga)

IL1omans NOKpLITHS 26 ThiC. M* , yeTaHoBAeHO 13 Hecymux apok Becom 18 T kaxaas. Marepuaj apok — eJib
Jyriaca. B neHTpe apeHbl MOXKeT pasMeCcTHTLCH 2 XOKKeHHbIX WIH 8 0acKkeT00/IBHBIX ILIOIAI0K.



OBIINECTBEHHBIE H TOPI'OBBIE 3/TAHHUA

Toproebiii KOMILIEKC




CHEIHICOOPYKEHHA

o -y

Tepmunaa KaNHHHBLIX V100peHuii = e A - ‘
Caunxr-IlerepOyprcecxkoro mopceckoro nopra (npoJaér 63 m) Criaa npoTHBOIOJNOJMENHBIX PEAreHTOB

Y- o

Cruiaja nNporHBoOroJ IO € HbLIX parln‘on (npouaér 60 m)

INeproana 8 Heckyunom cany (Mockea)



MOCTBI u COOPY.KEHHUA

Mocr B Acradbeso
(IToamockoBLE)

Ilepexon «Jlocuubiii ocTpos»
(MKAJI Mocksa)

O6ckoe BoaOXpaHHIHINE




CTpoeHune n punsnyeckne gpeBeECUHbI
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CTpoeHune n punsnyeckne gpeBECUHDI
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Puc. 1.2. OcHoBHbBIE uYacTH CTBOJA

) 4 Puc. 1.3. Tlonepeunmf
H TJIaBHbI€ Da3pesnl: , BN\ paspe3 CcTBOJIAa M ero co-
IT — nonepeunslii; P — paguanbubiii: T — ‘CEPAUEBUHA rOA0BLIE CNOU SIARENC daera

TaHTeHIUHAJAbHbIH
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Puc. 45. [onepeuHblii paspe3 XBOIHOH NPEBECHHB

@ — NPUMEPHO B HATYpPaJbHYIO BEIHYHHY; 6 — C YBeJIAUEHUEM IPUMEPHO B 10 pas; 8 — € yBe-
auyeHueMm nmpumepuno B 120 pas



CTpoeHne un dunsnyeckne
OPEBECUHbI
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a — rionepeulblli paspes; 6 — paspea OGOJOYKH JABYX CMEXHBIX - KIeTOK 1o I—I: | —
v MEXKJICTOYHOE BEIeCTBO; 2 — MepBHYHbIC 000JOYKH; 3, 4, § — BTOpHYHLIE OGOJIOUKH, 8 —

Puc. 2.13. CxemMa MHKDPOCKONHYECKOIO CTPOEHHSI HIPEBECHHbl COCHHI (IO
B. E. Buxposy):

1 — ropguunblli ciaOH; 2 — cepllUEBHHHBIE Jy4YH; 3 — BepTHKaJbHBI CMONSAHOH Xom; 4 —
— MO3IHSAS Tpax i

BHJ| O06ONIOUKH cOOKY C NTOKa3aHHeM DAaCHOJIOXKEHHs] (GUOPHJ B Pa3HBIX CJOSAX

paHHHE TpaxeHibl;
XEH,

031 paxeuja; 6 — okaliMIeHHas mopa; 7 — JyueBas Tpa-
eufia; 8 — MHOTODSJAHBIH JIyd € TODH3OHTAJbHBIM CMOJISIHBIM

XomoM



CTpoeHune n punsnyeckne gpeBECUHDI

Puc. 2.7. YyacToK KJIE€TOUHOH CTEHKH Ha MONEPEYHOM YJbTPATOH-
KOM cpese Tpaxeujbl JUCTBeHHHILI. O00MOYKH OKpalleHbl Ha IeK-

THHBL. DaekTponnas Mukpopororpadus. ¥Ys. 3300~ (mo B. E. Moc-
kaaesoil u 3. E. Dpsauuenoii)

Puc. 1.5. Muxpopubpusrnrer 60
8TOpUYHOM CAOe S pacTeHus 6a-
AoHus, yseaurenrvle 8 12000
paz (no Oaunem K. Mroarer-
eaiepa)




o

Kuerounble creHKH Ha nonepeunom cpeae

1875

(no B. E. Mockaaesoii)

COCHDI,

CTpoeHune n punanyeckme gpeBecuHbl

Puc. 2.8. Ctpoenne CTEHOK Tpaxeua cocHbl. Mukpo-
¢oTorpacdus, nosaydeHHas ¢ TOMOILBIO CKaHHPYIO-
ero 3JeKTPOHHOro MuKpockona. ¥YB. 1900X [mo 2.17]

Puc. 2.12. Okaiimiennas mnopa:

a — cxeMa cTpoenusi; / — memGpaHa; 2 — Topyc; 3 — okaiiMJieHus; 6 — pa-

JAHAJBHBI paspes okaliMnenHoii mopel. YacTb MeMmGpanbl H Topyca yna-

sena. Mukpodororpadus nosyyena ¢ NOMOUIBIO CKAHHPYIOIETO 3JEKTPOH-
HOTO MHKpockoma. YB. 40000 (mo 2.17)



CTpoeHune n punsnyeckne gpeBECUHDI
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Puc. 29. Ilopokn npeBecHHBI:

A4 — HENPABHJILHOCTH CTPOSHHS JApPEBECHHE; J — KOCOCJIOH; 2 =— CBHJIEBATOCTb; J — Kpenb;
6 — TpeuiuHB; I ~— METHK; 2 — MOPO3060H; 3 == OTAYIN; 6 == €Y4UKH; [ — OKPpYTIJIO-OBaJibHBIH;
2 — CINMBHOO B €JNOBOR HOCKe; 3 = JAnNYaTHifi ® €OCHOBOH AOCKe



CTpoeHune n gunsnyeckne gpeBecuHsol Hamepenue xpususu

Puc. 7.10. 3 aKOMEeJHCTOCTD:
@ — okpyraasi; 6 — peGpucras

Pnc. 45. Kpens ‘mectHas (@) H
cngomuasa (6)




CTpoeHune n punsnyeckne gpeBECUHDI
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1.3. Cxema o6pa3oBaHHsl CYYKOB:

Puc.
Il — cy4oK OT 2KHBOH BETBH;

2 — 3apacrarwiui

CYUYOK OT OTMeplleli BeTBH; J — 3apoCIIHi CYy4OK

J—B xpyrauix secomarepmanax; 2—B mocke (cocwa) -

Yepr. 25



CTpoeHune n punsnyeckne gpeBECUHDI
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Puc. 7.1. Cyukn pasnnuHOH HOopMEL:
@ — KpYTJBH; 6 — OBaNbHBIf; 8 — IPOAONTOBATHIH



CTPOGHV'e n CbM3quCKme APEBECKHbI H3Mepenne HAKIOHA BOJOKOH B NUACNPOAYKUHK H WITOHE

Hamepenne HAKAOHA BONOKOH B KPYFAblX AGCOMATEPHANAX

J—ranrenaTanpENf HAKNOH BOJIOKOH B NMHJAONPOAYKIONH R

mnoHe (2,= :—:-); 2—paapraibHbifl HaKJIOH BOJOKOH Ha

pannam.noﬂ NOBEPXHOCTH NHJIONPOAYKOHH H HnoHa

a
(2= -2 ); 3—paAHaRAbHBIA HAXAOH BOJIOKOR Ha TaHreH-

bs

i : 100
1—Ha OKOpeARHX JecoMaTepRanax; 2—Ha HEOKOPEHAHX ‘YosbSOB DOBEPIHOCTH DINONA (%= —== MM, THe A—wHe:
AecomaTepHanax n

N0 TOABSHHIX cnoeB Ha orpe3ke 100 mmM)



CTpoeHune n pumnanyeckme gpeBecuHbl

HSMCDCHHC TOPUOBHX TPEUWHH B KPYTABLX JAcCOMarepHaaax

I—0pocTas MeTHKOBAR: JZ-~CROMHAR METHKOBAA; J—orxynuas

Yepr. 12

Hamepenne GOKOBBIX TPEIMH B KPYIAMX A€COMATEpPHANAX

Puc. 80. Metukn:
a — npocrofi 8 ocunonpoM Gpesne; 6 — npocrofl B COCHOBOM OpeBHE; & — CJAOMKHLIA
B AyG0OBOM KpsixKe
/—Mopoanan; 2—rpemmuna yCywkn Puc. 81. Iluabdep 8 Tpex NOCASAOBATENBHO BHIMHJAEHHBIX CEKUHAX OJIHON eJOBON IOCKH

Yepr. 13



CTpoeHune n punsnyeckne gpeBECUHDI

. Puc. 7.6. Cxema pacnoyioxXeHus Me-
THKOBbIX TpeILUH B KPYIJBIX JIeco-
MaTepHa.ﬂaXI Puc. 86, Moposofiosunb

@ — TIpocTas MeTUKOBas TpeumHHa; 6 H i o
‘ 8 — CJNOMKHBIE METHKOBbIE TpPEIIHHEI

Kpsisie; 0 corpelHeM B Av0OBROM KpRske s d ATEPLITaN o Gepener




CTpoeHune n pumnanyeckme gpeBecuHbl




CTpoeHune n punsnyeckne gpeBECUHDI
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Puc. 13. Yeywka e 6pesne u dockax
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Puc. 14. Ycywra e Opycesx. Pacnososcenue TPewUn 6 'tcédapambm

opycrax

o
B

Puc. 2.3. YcymeuHble TpemuHbl H KOpPOGJeHHEe IPEeBECHHbI

a — PacnoJIOXKEHHe TPEWNH B KBAADATHBIX OpYychbsxX; 6 — CEPAUEBHHHBIE TPEUHHL; 8 — H3MeHEHHE
(GOPMB!I MATEPHAJIOB, BHIMHJCHHBIX K3 GDEBHA

pozna. Ilponecc nponuTkH 060JOYEK HOCHT Ha3BaHHEe OJPEBECHEHHsI, MPH ITOM
obosouka npuHoOperaer GOMBLIYIO NPOYHOCTH, TBEPAOCTH H KECTKOCTD.



CTpoeHne n dunsnyeckne gpeBecuHsbl ——

Puc. 91. PasmosuanocTy TPEUWUH B 3aBHCHMOCTN
OT NHOADMEHUST H COPTHMEHTE:
I — TODINLEe] 6 — naacrepnie; a — HKPOMOY hIe] o,

Oy CREO3NBE

Puc. 4.10. Buabl 110KopoOaenHoCTi;

A nomepednasd: @ — menobuarag;, O -— TpanenucBHANaN; 8 -— poMOOBHNAA; 2 — OBaJibHad;
B — npopoabnasi: 0 — 110 KPOMKC, € -— [10 [JIaCTH; I -— KPLIJTOBATOCTD



CTtpoeHne n pusndeckne JpeBecuHbl Tabauua 40. Veymxa pepesa

_ycy’mka. % - | Crenenn | - Cocua Eab Ay6. Bepesa _ Ocuna

Tpononbuas - | leene.m;r 0,01—0,2 0,09; 8,%—0,06—0,9%,02—0,7
- ' - 0,1 '
‘Paguanpuas 0,6—3,8 l,_é— g,g—— 1,7—7,2( 0,9—4,2
' C : L 2’ ' 1o B ' ’
Tanrenunans- 2,0—6,8| 2,0~ 0,8—| 3,2-9,3| 3,3—8,9
Has ’ ' _ 7,3 | 7,3 | S
| [MpoxonsHas Cpenpee | 0,14 | O ,08 | 0,25 0,5 0,36
Papuanbuasn , 2,1 2,5 | 3,25 3 9
Taurenuuans- 4,52 (4,1 |4,13 7,6 4,7
Hasa - :
) 8) 0
2) 0) €)

> ’ Puc. X.10. Kopobaenue dpesecunst
p"C. 46' 'ﬂe(popMdu"ﬂ HPEBGC”H B np” @ — NMPH TaHTeHUHalbHOH pacOMNOBKe; 6 — MPH paaHaabuod pacnHJIOBKe, 8 — MO-

ycy"] Keé nepeyHoe KopoOJeHHe; & — NPOAOJbHOE KOPOGJeHHEe N0 NJAaCTH, O — [1POLOAbHOE
KopofJieHHEe 110 KPOMKe; ¢ — BHHTo0OpasHoe KopodieHHe :

(Al ~ 0,1%; Ar ~ 3 —6%; At ~6—=—12%)



CTpoeHune n punsnyeckne gpeBECUHDI
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Prne. 7.28. Heprorouwinia : : . E R oy ;
G DUBEPXNOCTHAN, U — FAYOOKAN B KPYTALX JACCOMATOPIAIaN, ¢ — rayGoxas B Iil- Puc. 8. Horepu 0{38886{1}{{;& 8 NpOHecce 3QoToBKu @& Aecy u npy Aeco-
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