OriiaBjieHHS] HEKOTOPBIX U3JaHUN Kadeapbl

B manHOM paszznene mpeacraBineHsl 52 ornasienus u3 184
W3/IaHUH, YKa3aHHBIX B TIPEABIIYIIEM pa3zere.

OrnaBienust MOHOTpadHit

(mymeparnms coriacHo monpasaena «MoHorpadun»
paznena «bubnuorpadus u3aaHui Kapeapo»)

4. Eneneckuii I'.C. CtpouTesbHasi MeXaHHKa KPbLIa IEPEMEHHOTO
ceuenus. - M.: O6oponrus, 1954.

OI'JTABJIEHUE

Crp.
[punsiTeie 0003HAYCHUS 3
CucreMbl KOOpIMHAT 3
I'eomeTprueckue XapaKTepUCTUKU 4
BHeniaue cuibl 1 MOMEHTBI 5
BHyTpeHHUe yCHIIHS 1 HATIPSKEHUS 5
JKecTKOCTHBIE XapaKTepUCTUKU 6
[Tepememenus 7
Beenenue 8
I'nasa 1. CunoBasi KOHCTPYKIIMS Kpbliia 19
I'nasa 2. Onpenenenne HOpMaIbHBIX HANIPSHKCHAN B 23
KOHHYECKOM KpbLIe
I'nasa 3. O HOpMaBHBIX HANIPSDKCHUSAX B HEKOHUYeckoM 41
KpbLIE
I'naea 4. IloroHHBIC KacaTeIbHbBIC YCHIIHS, 47
OTIpEIEIIAIONINE OCEBbIE YCUIHS B TIPOJIOILHOM Habope
KpbLIa
I'naea 5. IlonHple KacaTebHBIC YCUIIUS B CCUCHUH 65
KpbUIa ABYXCBSI3HOTO KOHTYpa
I'1a6a 6. Cuitbl 1 MOMEHTHI OT BHEIITHEH HArpy3Ku 74
I'nasa 7. lloTeHnManpHas SHEPTUS OTCEKA KphLJIa U € 78
MPOU3BOTHAS
I'nasa 8. Och KECTKOCTU CEUCHHUS 89
I'nasa 9. YacTHble cilydan OCH )KECTKOCTH CEUCHUS 95
I'nasa 10. ®akTopsl, OMPEACIAIONINE 3HAK U BEITNIHHY 115
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yIi1a ocH skecTKocTH ¢ ockio O((Oz)

I'nasa 11. Onpenenenne NOTHBIX MepeMeIeHUI
CEYEHUH Kphlia

I'nasa 12. Kpwiio, cedeHrne KOTOPOTro MpeICTaBIsIeT
c000i#1 MHOTOCBSI3HBII KOHTYpP

3akiroueHue

IIpunosrcenue 1. O BIUSAHUM yIPYTOCTH HEPBIOp HA
3HAYCHUS! OCEBBIX YCHJIHMI B TIOsICAX NIPU KPYUEHUH
IIpunoowcenue 2. O BAMSHUYN YIPYTOCTH 3aKPETUICHUS
KpBLJIa Ha 3HAYCHUSI OCEBBIX YCHJIMH B TOsICaX MpHU
KPY4YCHUU

Ipunooicernue 3. O penyKiMoOHHBIX Kod(hdumenTax
OJTHOJIOH)KEPOHHOTO KpbLJIa BOJIHM3H 3aKPETUICHHS
Ipunooicenue 4. O penykKimoHHBIX KodhunmeHTax npu
PE3KOM M3MEHEHHH IUTOMIA/IeH MOsICOB OJJHOTO M3
JIOH)XEPOHOB

IIpunooscenue 5. OtnipeneneHue yriia 3aKpy4uBaHus B
YETHIPEXMOSCHON PU3MATHIECKON KOPOOKE € MOsICaMH,
TUTOIA/IA CEUYCHUH KOTOPBIX M3MEHSIOTCS 110 JUTHHE, U C
OOIIMBKOH, BOCIIPUHUMAIOIIEH TOJBKO CIBUT
Tpunoorcenue 6. [Tprumep YUCICHHOTO ONPEICICHHS
KECTKOCTHBIX XapaKTEPUCTHK U HANPSHKEHUH B CEUCHUH
KpbLIa

JIuteparypa
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145

153
160
170

177
182

189

199

226



8. ®ecodanoB A.D. CrpourenpHas MeXaHHKAa TOHKOCTEHHBIX
KOHCTpYKIHii. - M.: O6oponrus, 1958. 33@.

OT'JIABJIEHUE

Crp.
[IpenucioBue 3
Ot aBTOpa 4
I'maBa |. O6mue nonoxxeHus 5
§ 1.D1eMeHThl TOHKOCTEHHBIX KOHCTPYKIIUIA 6
§ 2.PaBHOBeCHE U MOTCHITHABLHASI SHEPT U JICMCHTOB 6
OOIIMBKHU
§ 3.PaBHOBecHe 1 OTCHIMATIbHAS SHEPTUS CTEPIKHEH 15
8 4.PaboTa BHYTPEHHHUX CHJI B TOHKOCTCHHBIX 18
KOHCTPYKIUSIX
8 5.Omnpenenenue nepemerneHuin 19 19
I'nara Il. BBegeHue B pacueT CTaTUYECKH OMPEIEITUMBIX 24
Y CTaTUYECKU HEOTIPEICIIUMBIX CUCTEM
§ 1.PacueTHbIC CXEMBI 24
§ 2.Pacuer HanpspkeHU# U 1eopMaliuii KOCOYTOIbHOTO 26
napaJutesenuneaa

8§ 3.OmnpeeneHne HAMPSKEHHOTO COCTOSHUS 3aMKHYTO# 30
000I109KH THTIA (PIO3ETsHKa caMoJieTa B 00JIACTH BhIpe3a

8 4.TIpuMeHEHHUE K pacueTy CTaTHYCCKU 35
HEOIPEISIMMBIX CUCTEM MPHHIIUIIA BO3MOXKHBIX

nepemenieHnid. KaHoHMUeckoe ypaBHEHHE METOIa CHIT

§ 5.Teopema 0 MUHUMYME MOTCHIIUATBHOM YHEPIHU 38
nedopmarim

8 6.PacueT TOHKOCTEHHOT'O KPyTrOBOT'O IIMAHTOyTa 39
§ 7.Pacuet 60KOBHH (pro3esshka B MECTaX PE3KHX 46
M3MEHEHUH UX TOTIEPEYHOr0 CeUCHHS

8 8.Ompenenenune ycuianii B 00JIaCTH BbIpe3a 000T0UKH 52
npy OOJIBIIIOM KOJIMYECTBE 3aMKHYTHIX OTCEKOB

I'nasa Ill. TonkocTeHHble Oanku 56
§ 1.BBoHbIC 3aMeUaHHS 56
§ 2.M3rub TOHKOCTCHHOM OAJIKHU ¢ apajieIbHBIMU 56
nosicaMu

8§ 3.OmnpeneneHue nepeMereHui 64
§ 4.OmnpeeneHne HAMPSKEHHOTO COCTOSHHUS 68

TOHKOCTEHHBIX 0aJIOK C TpannCuuECBUIHBIMU ITAHCIISIMU
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I'maBa IV. CBoGoaHBIN N3rM0 ¥ CBOOOAHOE KPYUCHHE
0001109€eK

§ 1.BBojHbIC 3aMevaHus

§ 2.OmnpeneneHne HOPMAIBHBIX HATPSHKEHHN

§ 3.OmnpeeneHne KacaTeabHBIX HANPSHKEHHUN TIPH
M3ruode MUIHHIPUYECKON 000JI0YKH C OTKPBHITHIM
KOHTYPOM CE€YEHUS

8§ 4.TIpumepsi pacuera [TIKC npu uzrube OTKPBITHIX
00009eK

8§ 5.10eHTp n3ruda OTKPHITHIX CCUCHUI

8 6.13rub u kpydeHue 000JI0YeK C 3aMKHYTHIM
KOHTYPOM CEUYECHHS

§ 7.0mnpeeneHne nepeMenieHnii 0001049eK

8§ 8.1leHTp n3ruba 3aMKHYTOTO CEYCHUS

8§ 9.U3rub u kpyueHue 000J09eK C MHOTOCBSI3HBIM
npoduem

§ 10.1lenTp u3ruba MHOTOCBSI3HOTO TPOGUIIS

§ 11.Pacuer HOpMAaJbHBIX HAMPSLKECHUIN Oe3
OTIpeIeJICHHS TTIABHBIX OCel MHEPIUU

§ 12.TIpumepsr onpeaenenust [IKC u LI MHOTOCBS3HBIX
000104eK

§ 13.Pacuer HepBIOp, MPH JCUCTBUU HA 000JIOUKY
nepepesbIBaroIeil CUIIBI M KPYTSIIEro MOMEHTa
I'maBa V. CTecHeHHOE KpyUeHHE YEeTHIPEXIOSCHBIX
KECCOHOB ¢ OOIIIMBKOM, paboTaroIel U Ha CJIBUT
§ 1.BBojHBIC 3aMeYaHHS

§ 2.[IpubnmKkeHHOE ONpe/Ie/IeHHe BTOPUYHBIX
HaNnpsHKEHUH KPYYEHUS] B KOPHEBOM 4acTH KECCOHA
METOOM CHII

§ 3.OmnpeeneHre BTOPUYHBIX HAMTPSKCHUI
HHEPTEeTHYECKUM METOIOM

I'maBa VI. U3ru6 u xpyyeHue npsiMmbIx KECCOHOB C
OOIMBKOM, paboTaroIieii Ha CIBUT U HOPMaJIbHEIE
HaTPSHKCHUS

§ 1.OmnpeneneHne BUPTYaTbHON pabOThI
MPSMOYTOJIBHOTO JINCTA, MOJKPETIICHHOTO TOPOM HWIH
CTPUHTEpaMU

§ 2.OmnpeeneHne BTOPUIHBIX HAIPSDKCHUH B TIEPBOM
NpUOIKEHUN

§ 3. YTouHeHHE pacyeTa BTOPHYHBIX HAMPSIKESHHIA
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8§ 4.OmnpeeneHre BTOPUYHBIX HAMTPSKCHUI
SHEPreTHIECKUM METOI0M165

I'nmaa VII. Pacuer 00os0uek BapuaiiOHHBIM METOJIOM
B.3.BrnacoBa

8§ 1.OCHOBHBIE THIIOTE3bI

§ 2.VHTerpaiibHble YCIIOBHSI PABHOBECHS DJIEMEHTAPHOM
MIOTIEPEYHOMN MOJIOCKU

§ 3.KpyueHue npsMOyroyibHbIX KECCOHOB

I'masa VIII. PacueT kopHEBOIf YacTH OTHOJIOHKEPOHHOTO
CTPEJIOBUIHOTO KPbhLIa

§ 1.00mwme 3amevyanust

§ 2.OmnpeeneHre HAMPSHKEHHOTO COCTOSHHST KOPHEBOM
YyacTu Kpbuia 1-ro Tuma

§ 3.OmnpeneneHne HaPSHKEHHOTO COCTOSHHS KOPHEBOU
YacTH KpbLia 2-TO THIIA

8 4.001mme GpopMyIIbl I ONIpeIesieHus qehopManuit
KOPHEBOI 4acTH Kpbiia 1-u 2-ro THIOB

I'naBa IX. Pacuer HanpspKkeHUI B CTPEIOBUAHOM KECCOHE
C HEpBIOpaMH, NapaJUICIIEHBIMU MPOOIBHON OCH
camosera

8 1.Omnpenenenue BUPTyaIbHON pabOThI KOCOTO JIKCTA,
MOJIKPETITICHHOTO

T'odpom

§ 2.OmnpeeneHne BTOPUIHBIX HAIPSDKCHUH B TIEPBOM
NpUOIKEHUN

8 3. YTouHeHHe pacueTa BTOPUYHBIX HAMPSHKECHUN

8§ 4. [lanbHeiiniee yTOYHEHHE pacueTa BTOPUUHBIX
HaNpsHKEHUH METOJIOM CHIT

§ 5.OmnpeneneHne BTOPUYHBIX HATPSHKSHUH
HHEPTEeTUUECKUM METOIOM

I'maBa X. PacueT cTpenoBUIHBIX KECCOHOB C HEPBIOPAMH,
NEePIEHIUKYISPHBIMH K JIOH)KEPOHAM

§ 1.00mme 3amMevyaHust

§ 2.OmnpeeneHne HAMPSKEHHOTO COCTOSHUS KECCOHA
CUMMETPUYHOTO CEYCHUS

§ 3.Pacuer keccoHa IpU aCHMMETPHH €T0 TTOTIEPEYHOTO
CEUCHHsI OTHOCHTEIILHO BEPTUKAIBHON OCH

8 4.Omnpenenenue aeGpopMarium

8 5.YucneHHbIl IPUMEp pacueTa KeCCOHa C YoM
crpenoBuaHocTH 0=35° 0T CHIIBI, IPUIIOKEHHOH B
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cepearuHe KOHEYHOTr0 CEUYEHHUsI KeCCOHa

8 6.PacueT keccoHa ¢ yriioMm crpeiaoBuaHocTn 0=55°
§ 7.Pacuer keccona ¢ yriiom crpenoBuaHocT 8=55°¢
YCUJICHHBIMU TIOSICAMU 33THETO JIOHKEPOHA

§ 8.Pacuer mpssMoro keccoHa

8§ 9.YucneHHblll IprMep OnpeeieH s nporuba Ha
KOHIIE CTPEJIOBUAHOTO

Keccona

I'maBa Xl. Pacyer HanpsbKeHUI B KOJBIEBBIX KPbUIbSIX
§ 1.BBojHBIC 3aMeYaHHS

§ 2.BbI0OOp OCHOBHBIX CHCTEM JIJIsl BHEIIHMX HATPY30K
§ 3.Omnpenenenne yCHIN B OCHOBHBIX CHCTEMax OT
BHEIIHHUX HArpy3oK

§ 4.OmnpeeneHne YCHIHA OT €IUHAYHBIX HATPY30K

8 5.0mpeneneHue MoHbIX YCUIHN OT Harpy3ku Py

§ 6.OmnpeneneHne ycuanii ot Harpy3ku P,

8§ 7.0mnpenenenue yCUiInid oT Harpy3ku Pg

8 8.0Omnpenenenue yCUInid mpu ASHCTBHH JIOOOBBIX
Harpy3okK

89. O pacueTe MOTOTOH/IOJ PEaKTHBHBIX BUTATENICH
[Ipunoxenue

Jluteparypa

256

275
277

281

283
287
287
201
292

298
303
304
306
313

316
321
326



10. O6pasmnoB N.®d. Mertoapl pacyeTa Ha MPOYHOCTH KECCOHHBIX
KOHCTPYKIMI Tuna Kpbiia. - M.: O6oponrus, 1960.

OI'JTABJIEHUE
Crp.

Beenenue 3
YacTts nepBas
M3I'b 1 KPYYEHHME OBOJIOYEK, MEIOIUX
OAHO3AMKHYTbIM KOHTYP I[IOITEPEYHOI'O
CEYEHUA
I'nasa |. Bapuaronnsiii Mmeton B. 3. Bmacosa 9
I'nasa Il. {uddepennmansupie ypaBHeHUS U3ruda u 14

Kpy4eHus: 000JI04eK THUTIa KECCOHA KPbLIa C

HEM3MEHSIEMBbIM KOHTYPOM TONIEPEYHOTO CEYCHUS

8 1.BsI00Op anmpoOKCUMHUPYIOMIHX (YHKITHIA 15
8§ 2.Omnpenenenne k03GGuiMeHToB nudpdepeHiuanbapix 17
ypaBuenuii (1.7)

8 .3. luddepeHnuanbHbie ypaBHEHUS pAaBHOBECHUS 18
AIIEMEHTAPHOH MOJIOCKH OTHOCUTEIEHO UCKOMBIX
000OIICHHBIX MTEPEMETIICHHIA

I'masa lll. CrecHenHbIi H3rud 000I04YEK THIIA KECCOHA 19
KpbUIa U (pro3emsika
8 4.Pacuet 000J104YCK THIIA KECCOHA KPbLIA TIPU M3THOE 19

MIONIEPEYHON CHIION

8 5.0 nByx pemenusx nuddepeHaabHbIX ypaBaenuit 34
CTECHEHHOT0 M3ruda

§ 6.13rub keccoHa pacrnpeeJICHHON U 39
COCPEOTOYCHHOM HAarpy3KamMu

§ 7.U3rub keccoHa COCPeOTOUCHHBIMU MPOAOIbHBIMUA i 46
MOTIEPEYHBIMH CHUIIAMHU

§ 8.0 pabote HepBIOp Ha JCTIAHAIMAX, BBI3BAHHBIX 48
U3ruooM

8§ 9. U3rub 000104YKH HECUMMETPHUYHOTO MTOTIEPEYHOTO 55
CeUeHHUS

8 10.HekoTtopsie 3amedanusi 0 BbIOOpE HYHKITUI 62
JeTIaHalu|

8 11.0 BIMSHUH HEKOTOPBIX TEOMETPUIECKUX pa3MepoB 65
000JIOYKH Ha JICTUIAHAIMIO CCUCHUI
I'naBa IV. CrecHeHHOE Kpy4eHHE 000JI0UEK THIIA 69
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KECCOHa Kpbliia
8§ 12.KpyueHue KeCCOHa C )KECTKHM B TIONIEPEYHOM
CCUCHHH KOHTYPOM

I'maBa V. CTecHeHHOE KpydeHHE 000JI0UEK C yIETOM
YIIPYTOCTH HEPBIOP

8 13.Iuddepennnanbabie ypaBHEHUS 000JI0UEK C
YYETOM YIPYTOCTH HEPBIOP TUIA IUIACTUHBI

§ 14.KpyueHue KecCoHa C M3MEHSIEMBIM B MOMEPEYHOM
CEUeHHH KOHTYpOM

I'maBa VI. U3ru6 u xpyueHre KECCOHOB C y4ETOM
YIPYTOCTH 3aIEJIKH

8 15.M3rub u KpydeHHne KeCCoHa ¢ YIpyroi 3aeIKoi
COCpEI0TOYCHHBIMU Ha CBOOOIHOM KOHIIE MOMEPEYHOM
CHJION, M3TUOAIONTNM U KPYTSAIIMM MOMEHTaMH

8 16.M3rub u KpydeHHne KECCoOHa ¢ YIpPyroi 3a1eIKo
PaBHOMEPHO PACIPEEICHHBIMHU TI0 €TO JUINHE
MOTIEPEYHBIMH CHUJIAMU U KPYTSIIIUMH MOMEHTaMH

I'naBa VII. CtecHeHHOE KpyUueHHE KECCOHHON 000JI0UKU
C YETBIPEXTOUCUHBIM KPETUICHUEM

I'maa VIII. K pacuery cnaGOKOHHYECKHX KECCOHOB

8§ 17.BbIBOJ] ypaBHCHHH JIJI1 KOHHYECKUX 000JI0UCK

§ 18.M3rub KOHUYECKOro KeCCoHa Mo 0aNouHOM Teopuu
8 19.CrecHEeHHBIN U3rH0 KOHUUECKUX KECCOHOB B ClTydac
anMpOKCUMHUPOBAHHUS JACTUTAHAIINH JTUHEHHBIMU
hyHKIUSIMEU

Yactb BTOpad

PACYET CTPEJIOBUAHBIX KECCOHOB

I'maBa IX. Pacder Ha mpo9HOCTH 000I0YEK THITA KECCOHA
CTPEJIOBUIHOTO KPbLIa

C J)KECTKUM KOHTYPOM IONEPEYHOTO CEUCHUS

8 20.Pacuet cTpeIoBHUIHOTO KECCOHA C KECTKON
3a/1eJIKON

§ 21.PacueT cTpeIOBUIHBIX KECCOHOB C YUETOM pabOThI
000JI0YKY LIEHTPOILIaHA

§ 22.006 yuete JAerUIaHaIK CEYCHHUI OT M3ruda
MIOTNIEPEYHOM CUJION IIPU pacueTe CTPEITOBUIHBIX
KECCOHOB U 000JIOUKH LIEHTPOIIaHA

I'maBa X. PacueT Ha MPOYHOCTH CTPEIIOBUIHBIX KECCOHOB
C YYETOM YIIPYTOCTH HEPBIOP

§ 23.Pacuer KeCTKO 3a/Ie]IaHHOTO CTPEIOBUIHOTO
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KECCOHA C y4eTOM yNPYroCTH HEPBIOP
§ 24.PacueT CTpeIOBUIHBIX KECCOHOB C YUETOM
yIPYroCTU HEPBIOP U 3aJEIKH

YacTb TpeThsa

CTECHEHHbBIU U3I'b U KPYUEHUE
MHOI'O3AMKHYThIX KECCOHHBIX
KOHCTPYKIMN

I'maBa XI. U3ru6 u kpyueHne KeCCOHHOW KOHCTPYKIIUH,
HAMEIOIIEH YETHIPEX3aMKHYTHIN KOHTYpP HONEPEYHOTO
CeYeHUs

8 25.IuddhepeHimanbHblie ypaBHEHHS H3rHOa 1
KpYUY€HUS YEThIPEX3aMKHYTON KECCOHHOM KOHCTPYKLIUU
§ 26.13rub KecCOHHON KOHCTPYKIIUU, UMEIOIICH B
MIOTIEPEYHOM CEYECHUH YETHIPEX3aMKHYTHIN KOHTYP

§ 27.CTecHEeHHOE KPYUYEeHUE YEThIPEX3aMKHYTON
KECCOHHON KOHCTPYKIIUU

§ 28.0 MeCTHBIX HAMPSKEHUSIX B 3a7ITIKE

§ 29.0mpezeneHue KacaTelibHbIX HAMPSIKCHUI B
YEeTHIPEX3aMKHYTOH 000JI09Ke

I'maBa XlI. M3ru6 u kpy4ueHue 4eTbIpex3aMKHYTOMN
CTPEJTOBUIHON KECCOHHON KOHCTPYKIIMH

§ 30.Pacuer Ha MPOYHOCTH YETHIPEX3AMKHYTOMN
CTPEJIOBHIHOM 000IOUKH

§ 31.K nCcrnob30BaHUIO AIEKTPOHHBIX BEIYHCIATEIBHBIX
MallIiH Ui perieHus AudQepeHuanbHbIX ypaBHEHUI
PaBHOBECHSI KECCOHHBIX KOHCTPYKIIUI

§ 32.K pacyery MHOTO3aMKHYTBIX CTPEIOBUIHBIX
KECCOHOB € YIIPYTOH 3a/I€JIKOMI

3akinro4eHue

Jlutepatypa
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11. deopanoB A.®. CrpourenbHas MeXaHHKAa aBHALIMOHHBIX
KOHCTPYKIHi. - M.: MammuocTpoenue, 1964. 284.

COJJEP’KAHUE
Crp.
[IpenucioBue 3
Ot aBTOpa 4

Paznen nepBbiit

TEOPHUA U PACYET CTEP)KHEBBIX CUCTEM U
TOHKOCTEHHBIX KOHCTPYKIIMU C OBLINBKOM,
BOCITPUHUMAIOIIEN TOJIBKO CABUI

I'naBa |. O6pa3oBanue cucTeM U HCCIEI0BAaHUE HX 5
reOMETPHUECKON HEM3MEHAEMOCTH

BBenenune 5
1. OGpa3oBaHmEe MPOCTHIX CBOOOTHBIX CHCTEM 6
2. UccnenoBaHue reOMETPUIECKON HEM3MEHIEMOCTH 9
MPOCTBIX CBOOOJHBIX CHCTEM CIIOCOOOM pa3pyLICHHUS

3. O6pazoBaHue CIOKHBIX CHCTEM 10
4. KperuieHue K onopam 15
I'maBa Il. BBenenue B pacueT CTaTUYECKHU OMPEIETAMBIX 18
cuCcTEM

1. O0mIre cBOMCTBA CTATUYECKH OMPEICTTMMBIX CHCTEM 18
2. Pacder mpoCTBIX TIOCKUX CTATHYECKU OTPEICTUMBIX 19
crCTEM

3. Pacder mpoCTBIX MPOCTPAHCTBEHHBIX CTATHYECKU 21
OIIPEJICIUMBIX CUCTEM

4. PacyeT CI0KHBIX CTATUIECKHU OMPEIEITMMBIX CUHCTEM 27
5. Onpenenenre nepeMenieHni CTAaTHIECKH 34
OIIPEIEIUMBIX CUCTEM

I'masa Ill. BBenenne B pacueT craTudecKu 40
HEOIPEICIUMBIX CUCTEM

1. CrenieHp cTaTHYECKON HEOTIPEIETTMMOCTH 40
2. KaHoHWUECKHE YpaBHEHHS METOA CUIT 41
3. YmporieHue pacueTa B Cliydyae CHMMETPUH 44
4. [Tpumepsl pacyeTa CTaTHISCKU HEOPEISITMMBIX 45
CHCTEM METOJOM CHII

5. Onpenenenre nepeMenieHnid CTAaTHIECKH 59

HEONIPCACIIUMBIX CUCTEM

260



Paznen BTOpoit .
BAPUAIIMOHHBIE METO/IbI CTPOUTEJIBHOU
MEXAHUKUA

I'maBa IV. DHepreTuueckue NPUHLMIILI. Y paBHEHUS
Diinepa BapHaIMIOHHOH 3a1a4K

1. OcHOBHBIEC ypaBHEHUS TEOPUH YIIPYTOCTH

2. IIpuHIMT BO3MOXKHBIX ITEPEMEIICHUI

3. [loreHnmanpHas sHEpTUS NehopManun
4.BapuanmonHoe ypaBHeHue Jlarpamxka - mpUHIUT
MMOTECHINAIBHON YHEPTUHN

5. Bapuanuonnoe ypaBHeHue KacCTHIBSIHO - IPUHIIMIT
JOTIOJTHUTEIBHOM YHEPTUHU

6. Teopembl KacTuinbsiHO

7. YpaBHenus Diinepa. [Ipumepst

I'maBa V. HekoTopsie MpuOIMKEHHBIE METO B PEIICHUS
3aJa4 CTPOUTEILHON MEXaHUKU

1. Meton Putma

2. Kpyuenne npu3MaTHIecKOro Kpbljla ¢ pPOMOOBHTHBIM
npoduaem

3. Meton byGHoBa - ['anepkuna

4. CMmemaHHbIi METO

5. YpaBHEHHUS B KOHEYHBIX PA3HOCTSIX CMEIIAHHOTO
MeToAa

I'naBa VI. [Ipumenenue npubIMKEHHBIX METOJIOB K
pacueTy NpsIMOYTOJIbHBIX TUIACTHHOK

1. [ToreHnanbHast SHEPTUs TUIACTUHKA

2. VI3ru6 mapHUpHO OMEPTHIX MPSIMOYTOJIBHBIX
TUTACTHHOK

3. YCTOMYMBOCTbD MITACTUHOK

4. [InacTHHKY, yCUIICHHBIE TIPOIOIBHBIMHU peOpaMu
(ctpunrepamu). [ToHsiTHE O PEAYKIIMOHHOM
KodhduIeHTe

Paznen Tpetuit
PACYET OBOJIOYEK THUIIA KPBIJIA U KOPITYCA
JIETATEJIbHBIX ATIITAPATOB

I'nmaa VII. Hexotopsle ciiyyau mpuMeHEHHs ypaBHEHUH B
KOHEYHBIX Pa3HOCTAX K OIMpPEIeJICHUIO HAMIPSHKEHHOTO
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COCTOSIHUS IMJIMHAPUYECKON 000JI0UKU

1. PacueT nmuimuHAPUIECKOH 00OJIOUKH B MECTE CTHIKA
2. OmpenieneHue HANPSHKEHHOTO COCTOSIHUS TIPH
KPYYCHUU LMJIMHAPHUUECKON 000JIOUKH C BEIPE30M
I'mara VIII. CBoGomHbII M3rub 1 CBOOOIHOE KpyUeHUE
000J109€K ¢ OOJBIIAM CYKEHUEM

1. OnpeneneHre HOPMAIBHBIX HANIPSKEHUH

2. OmpenieneHue KacaTelbHBIX HATIPSHKCHUH MPH U3ruoe
000JIOYKH C OTKPBITBIM KOHTYPOM CEUCHHS

3. M3rub u Kpy4eHue 3aMKHYTBIX 000JI0YEeK

4. OnpenesieHre epeMenieHust 000I09eK

5. M3rub u Kpy4eHUe CUCTEMBI C MHOTO3aMKHYThIMU
CCUCHHSMU

I' maBa IX. [IpuMeHeHne MeTOIa TIEPEMEIIICHHI K pacueTy

CTECHEHHOT'0 M3Tuba 1 KpyueHus: 000JI0UeK TUIa KpbLia
1. Meron nepeMenieHui

2. Marpuiia riOKOCTH U MaTPHIIA )KECTKOCTH

3. PacueTHas cxema KpbLia

4. OnpeneneHne y310BbIX CHII IOHKEPOHOB

5. Onpenenenne y3m0BbIX CHIT HEPBIOP

6. OmpenieneHue y3I0BbIX CHII OTCEKOB

7. O01mue 3aMevyaHus K ONpeIesIeHUIO TPOruOoB y3JI0B
KpBLJIa U €Tr0 HANPSKEHHOTO COCTOSIHUS

I'maBa X. [Ipumenenne metona KantopoBuya-BiacoBa k
pacueTy CIUIONIHBIX KPbUIBEB

Bsenenue

1. Iuddepenunanbabie ypaBHEHUS 3a4a4u U
(bopMyIHpOBKa TPAHUYHBIX YCIOBHH

2. Pacder mpsiMOYTOJIEHOTO KPBLIa ¢ POMOOBHTHBIM
npoduaem

3. PacueT paBHOMEpHO HAarpy>K€HHOT'O TPEYTOJILHOTO
KpbLIa

Paznen yeTBepThIit
TEMIIEPATYPHBIE HAITPSDKEHI S

I'maBa Xl. [IpumeneHue MeToJa CUI U ypaBHEHUN B
KOHEYHBIX PAa3HOCTIX K pacueTy TEMIEPaTypHBIX
HaNpsDKEHUH CUCTEM C TOHKOM 0OIIMBKOM

1. Onpenenenne TeMnepaTypHbIX HANPSHKEHUH METOI0M
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cui
2. [TpumeHeHne MeTo1a KOHEYHBIX Pa3HOCTEH K pacyeTy
TEMIIEPATYPHBIX HAMPSHKEHUH Kpblla ¢ TOHKON OOIIMBKON
I' masa XII. ITpumenenne merona Kantopoprmua—
BrnacoBa k pacuery TeMIiepaTypHbIX HampsKeHUHA

1. TemmiepatypHbIe HAIIPSHKEHUS IPSIMOYTOJEHOM
IUTACTUHKH

2. TemmniepaTypHble HAIpPSDKEHHS CIUIONIHOTO KpbLIa

C POMOOBHIHBIM MTpoduIeM

I'nmaa Xlll. [Ipumenenne MeTo1a KOHEUHBIX PA3HOCTEH K
pacdeTy TeMIIEpaTypHBIX HaNpsHKEHUH Kpbuia. Biusaue
TEMIIEPATYPHBIX HANPSKEHUH HA YMEHBIICHHE KECTKOCTU
KpbLlla IPU KPYUEHUH

1. TemriepatypHbIe HANIPSHKEHUS KPbLJIA C TOJICTOM
OOIMBKOM

2.BnmusHue TemmepaTypHBIX HampsOKEHUH Ha
YMEHBUIEHUE JKECTKOCTH Ha KpyueHHE

JIutepatypa

263

230
233
239
246
253

253
272
280



12. O0pazunoB WM. @. BapuanuoHHBIE METOJIBI pacyera
TOHKOCTEHHBIX aBHAIIMOHHBIX KOHCTPYKIUH. -M.:
MarmmuHocTtpoenue, 1966. 392.

OI'JTABJIEHUE

Crp.
[IpenucioBue 3
[TpunsTeie 0603HaUEHUS 10
YacTts nepBas
TEOPUS PACUHETA HUWJINHIPUYECKUX 1
[MPU3MATHUYECKUX OBOJIOYEK METOZOM B.
3 BJIACOBA
I'maBa |. O0muii BapralinOHHBIN METO IPUBEICHUS 11
CJIOKHBIX IByXMEPHBIX 33]1a4 TEOPUH TUIACTUH U
000J104€K K OJTHOMEPHBIM
8 1. OCHOBHBIC THIIOTE3bI, paCUeTHAST MOJICITh 11
8 2.Unes Bapuanmonnoro Metoaa B. 3. Biacosa; 14
BBEIOOP 0000IIIEHHBIX KOOPIWHAT TIePEMEIICHU
8§ 3. luddepennunanpHpie ypaBHEHHS PABHOBECHS 15
000JI09YKHI
8§ 4.OmnpeneneHnue HOPMATbHBIX HATPSKCHUI 20
§ 5.3aBUCHMOCTH MEXIY IeOpMaIUIMH U 21
HaNpSOKEHUSIME B ClTydae TeMIepaTypHOU 3a7auu
8§ 6. luddepeHnnanpHpie ypaBHEHHS PABHOBECHS C 22
Y4eTOM BO3JIeHCTBHA Ha 000JI0UKY TEMIIEPATypHOTO
OJIst
§ 7.006 ogHOM 0011IeM CBOWCTBE CHCTEMBI 37
pa3pemaromnx ypaBHEHAN
§ 8.OmnpeeneHne KacaTeabHBIX HANPSHKEHHUI 42
YacTte BTOpas
PACYET OBOJIOYEK, UMEIOIINX
OJHO3AMKHYTbBIN KOHTYP INIOITEPEYHOI'O
CEYEHUA
I'nasa I1. luddepenunansabie ypaBHEeHHs U3ruda u 47
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KpYy4eHHUs: 000JI04EK THUTIAa KECCOHA KPbLIa C
HEU3MEHSIEMBIM KOHTYPOM IOINIEPEYHOTO CEYCHUS

§ 1. BbiOop anmpoKCUMHUPYIOIIUX (GYHKIUH

8§ 2.Omnpenenenue KO3PPUINESHTOB
muddepeHnnansHpx ypasHenuit (1.8)

8 3. /luddepeHimanbHbie ypaBHCHUS PABHOBECHS
AJIEMEHTAPHOH MOJIOCKH OTHOCUTENHFHO NCKOMBIX
000OLICHHBIX MEPEMEILICHHIA

I'maga Ill. CrecHennsbIi n3rub 060104eK THIA
KECCOHa Kpbla 1 (hro3ersbka

8 1.Pacuet 000J10YeK THITIA KECCOHA KPbLIa MIPU
n3rubde MornepeyHon CUiou

§ 2.0 nByx pemieHusX audPepeHInaTbHbIX
YpaBHEHHUH CTECHEHHOTO W3ruba

§ 3.U3rub keccoHa pacmpe/ieieHHOM U
COCPEOTOYCHHOM Harpy3KamMu

§ 4.0 pabote HEepBIOp Ha JCTIAHAIMAXK, BBI3BAHHBIX
HU3ruoomM

8 5.13ru6 o0omouky THIA (Qro3ensKa
HECHMMETPUYHOTO MOMEPEYHOTO CEUCHUS

8 6. HekoTopbie 3ameuanus 0 BbIOOpe (yHKIHI
JeTIaHalu|

§ 7.0 BIUSHUM HEKOTOPBIX TEOMETPHUECKHX
pa3mMepoB 000JIOUKH HA ACTUTAHAINIO CEYSHUI
I'naBa IV. CrecHeHHOe KpyueHHE 0007I04YEK THIA
KEeCCOHa Kpbliia

8 1.KpyueHre KeccoHa C KECTKUM B IMIOTMIEPEIHOM
CEYEHHH KOHTYpOM

I'maBa V. CtecHeHHOE KpydeHHE 000JI0UEK C yIETOM
YIIPYTOCTH HEPBIOP

8 1. /IuddepenimaibHbie ypaBHEHUS 000JI0YCK C
YYETOM YIPYTOCTH HEPBIOP THIIA TUIACTHHBI

§ 2.KpyueHre keccoHa ¢ U3MEHSEMBIM B IIOIIEPEIHOM
CCUCHHH KOHTYPOM

I'maBa VI. U3ru6 u xpyyeHne KECCOHOB C y4ETOM
YIPYTOCTH 3a]IEJIKH

8 1.M3rub u Kpy4eHue KeCCOHa C YIPyrou 3aaeKoi
COCPEOTOYCHHBIMH Ha CBOOOTHOM KOHIIE
MOTIEPEYHOH CHUIIOHN, M3rHOAIOIIUM U KPYTSIIUM
MOMEHTaMHU
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8 2.13rub u Kpy4eHHe KeCCOHa C YIPYyrou 3a1eIKoi
PaBHOMEPHO PACIPECICHHBIMHU IO €TO JUINHE
MOTIEPEYHBIMH CHUJIAMU U KPYTSIIIUMH MOMEHTaMH

8 3.CTecHEeHHOE KpyUeHHE KECCOHHON 000I0UKH C
YETHIPEXTOYCUHBIM KPEIUICHUEM

I'maBa VII. PacueT c1a00KOHMYECKUX KECCOHHBIX
KOHCTPYKINN

§ 1.BbIBoj ypaBHEHHUH [Isi KOHUYECKUX 000JI0UEK

§ 2.CrecHEHHBII N3rU0 KOHUYECKOTO KECCOHA

§ 3.CrecHeHHOE KpyUeHHE KOHUYECKOr0 KECCOHa
I'masa VIII. Onpenenenre TeMnepaTypHBIX
HANpSHKEHUH B TPSIMOYTOJIBHOM KECCOHE

8§ 1. luddepeHnnanpHbie ypaBHEHHS PABHOBECHS
KECCOHA B CIIy4ae TeMIIepaTypHOTo BO3AEHCTBUS

§ 2.OmnpeeneHre YaCTHOTO PEIICHUS ISt
TEMITEpaTypHOU 3aa4u

§ 3. TemriepaTypHbIe HAMPSDKCHUST B KECCOHE

I'nmaa IX. CoOGcTBeHHbIE KOEOAHUS TPU3MATHUECKUX
000J109€eK THTIAa KECCOHA Kphlia

8§ 1. luddepeHnunanpHbie ypaBHEHHs KOJIeOaHUIT 1151
KEeCCOHa Kpbliia

§ 2.[Ipaktuueckuii ciocod OnpeeNieH s 4acToT U
(hopM cOOCTBEHHBIX KOJIeOaHUI

I'maBa X. PacueT munmuHApHYeCKUX 000JI0UEK CpeIHE
JUTUHBI

8 1.Pacuet 000J104YCK, HE PACTSDKUMBIX B
HaNpaBJICHUN KOHTYpa

§ 2.PacueT CTBIKOBOTO COSTMHEHUSI IIMITHHIPUYSCKIX
000J109€eK

§ 3.PacueT HuIHHIPUUECKON 000I0UKH U3
CTEKJIOIIJIACTUKA TPH JEHCTBUN BHYTPEHHETO
JaBJICHUSI U OCEBOW CHIIBI

YacTs TpeThs
PACYET CTPEJIOBUHBIX KECCOHOB
I'maBa Xl. Pacder Ha MPOYHOCTH CTPEIOBHIHBIX

000J104€K € KECTKHUM KOHTYPOM IONEPEYHOTO
CeUeHUs
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§ 1.PacueT CTpenoBUAHON 0O0IOUYKH C KECTKOM
3a1eIIKON

§ 2.Pacuer cTpenoBUAHBIX 000JI0YEK C yIETOM
paboTHI IIEHTPOTIIaHA

I'maBa Xll. Pacuer Ha MPOYHOCTH CTPETOBUIHBIX
KECCOHOB C y4ETOM YIPYTOCTH HEPBIOP

§ 1.Pacuer %ecTKO 3aJIeJaHHOTO CTPEIIOBUIHOTO
KECCOHA C y4eTOM yNPYroCTH HEPBIOP

I'maBa XlIl. O6 ogHOM YyTOYHEHHOI METO/IE pacuera
CTPEJIOBUIHBIX U KOHUYECKUX 000JI04eK

§ 1.CucreMa KpUBOJIMHEWHBIX KOOPAHHAT.
I'eomeTrpuyeckue cooTHomenus. 3akoH ['yka

§ 2.[IpuBeneHre AByXMEPHOI 331241 K OJHOMEPHOMN
§ 3.UHTerpanbHble ypaBHeHHs paBHOBecus. Cucrema
paspemaroimux AuppepeHnaibHbIX ypaBHEHUI

§ 4.PacueT CTpeNnoBUIHOTO KECCOHA

8 5.00mmii MmeTo]] pacyera 000JI0UEK THUIIA KPbLIA

Yactp yeTBepTas

CTECHEHHBIHM U3I'MB U KPYUYEHUE
MHOI'O3AMKHYTbhIX KECCOHHbIX
KOHCTPYKIIMHN

I'maBa XIV. U3ru6 u xpyueHue K€CCOHHOM
KOHCTPYKIWH, UMEIOIIEN YETHIPEX3aMKHYTHIN KOHTYD
MOTIEPEYHOTO CEUCHUS

8 1./luddepennmanbHbie ypaBHCHUS U3rHOa U
KpydeHUs: 000JIOUKH

§ 2.U3rub KecCOHHOM KOHCTPYKIIUH C YIETOM
JeIIaHaluy CEYeHUN

§ 3.KpyueHue 4eThIpex3aMKUyTON KECCOHHOM
KOHCTPYKLHH C YYE€TOM JI€JIaHallUU CEUEHUI

8§ 4.YucneHHoe pelieHre OObIKHOBEHHBIX

g depeHInanbHbIX YpaBHEHUH HA AIEKTPOHHBIX
BBIYHCIIUTEIbHBIX MAalITHAX

8§ 5.OmnpeeneHne KacaTeabHBIX HANPSHKCHHUI B
YeTHIPEX3aMKUYTOH 000JI0UKE C yUETOM
OMMOMEHTHBIX HaNpsKEHUH

I'maBa XV. U3rub u kpyueHue 4eTblpex3aMKUyTON
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CTPEJIOBUHON KECCOHHON KOHCTPYKLIHH

8 1.Pacuet Ha MPOYHOCTH CTPEIIOBUIHON 00O0TOUKH
§ 2.K pacueTy MHOT03aMKHYTBIX CTPEIOBHIHBIX
KECCOHOB C y4eTOM pabOThl 000JIOUKH IIEHTPOTIIaHA

YacTb naras

PACYET KOHCOJIbHBIX TVTACTHUH TUIIA
TOHKOI'O KPBUJIA

I'maBa XVI. Pacder mpsiMOyroJbHBIX KOHCOTBHBIX
TUIACTHH

§ 1.BbIBOj BapHAIIMOHHOTO YPABHEHHS TCOPUH
n3ruda 1miaacTuH

§ 2.PacueT npsMOYyroibHBIX KOHCOJIBHBIX IJIACTHH
MIEPEMEHHOM TOJIIUHBI

§ 3.PacueT npsMOYroibHBIX KOHCOJIBHBIX IJIACTHH
MOCTOSTHHOW TOJIIIIHBI

I'maBa XVII. Pacder TpeyroibHbIX TUTACTHH

§ 1. TpeyroyibHbIC UTACTHHBI TIEPEMEHHON TOJIINHBI
§ 2.PacueT TpeyrojbHbIX TUIACTHH MOCTOSHHON
TOJIIIUHBI

Jlureparypa
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13. Yepemyxun A.M. U3Opanubie Tpyasl. —M.: MammHOCTpOeHHE,
1969. 34C.

OI'JTABJIEHUE

Crp.
OT penakIMoHHOW KOMUCCUHU 5
Anekceit Muxaiinosud YepemyxuH 8
OCHOBEBI CTPOHUTEIHLHON MEXaHUKH CaMoJIeTa Ha 15
MOJIEIISX
[IpenucioBue 15
I'nasa |. Ctpykrypa cuctem 16
§ 1.0 Ha3HAYCHHUU CTPOUTEIILHBIX CHCTEM 16
8 2.Ocy1miecTBICHHE CUCTEM M UX KpaTKast 17
KJIacCH(PUKAIIHS
8 3.OCHOBBI CTPYKTYpP CTEPIKHEBBIX CHCTEM 17
8§ 4.T'eomeTpuuecKas HEU3MEHIEMOCTh CBOOOIHBIX 28
CTEP)KHEBBIX CUCTEM
§ 5. CrutomHble OaoYHBIE CHCTEMBI 35
§ 6. KomOunupoBanHbie pepMeHHO-0aT0UHBIC 40
CHCTEMBI
§ 7.ToHKOCTeHHBIE 000I0YEYHbIE KOHCTPYKIHH 41
§ 8. eoMeTpuyeckas HEM3MEHSIEMOCTb U J)KECTKOCTh 43
I'masa Il. Onpenenenne ycunmii B CTEPIKHEBBIX 44
cucTemMax
8 1.O0mmue npeanoCchbuIKu 44
§ 2.OmnpeeneHne yCHIHH B 3JIeMEHTaX MPOCTEUIINX 44
y3JI0B
8 3. AHaJIMTHYECKUI «yHUBEPCATBbHBII» CIIOCO0 45
MPOEKIUH
8 4.T eoMeTpUIeCKUi Cr1ocod 47
8 5.Ompenenenune yCuianii cnocoboM MOMEHTOB 52
OTHOCHUTENIFHO TOYKH WM OCH
§ 6.OmnpeeneHne YCHIHA B OMOPHBIX CTEPIKHSIIX 53
§ 7.0mnpeeneHne yCuanii B 3JIeMeHTax Gepm 55
8 8. Tunosble CUCTEMBI, UMEIOLIUE OOJIBIIOE 61
MPaKTUYECKOE IPUMEHEHHE
8 9.Omnpenenenue 3HaKOB YCHITHI B dJieMeHTax (hepm 63
0e3 pacuera
I'nasa Ill. Onpenenenurie BHyTpeHHUX CHJI U MOMEHTOB 64
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B 0AJIOYHBIX U KOMOMHUPOBAHHBIX CHCTEMAX

§ 1.bayku npsiMble U JIOMaHbIe

§ 2. KoMOMHUpPOBaHHBIE CUCTEMBI

§ 3.CoBMecTHOE JeHCTBHE H3TrHOa U CKATUS

I'nasa IV. [lepopmaruu cuctem

8 1.006mmmii 3aK0oH Ae(opMaIiu HIEMEHTOB

8§ 2. Jlebopmaruu npocTeiiiero y3ia hepMeHHON
CHCTEMBI

8 3./ledopmaruu MIOCKUX U MPOCTPAHCTBEHHBIX
CTEP)KHEBBIX CUCTEM

8 4. ]ledopmaruu CIIONIHBIX 0aJTOYHBIX
KOMOWHUPOBAHHBIX CHCTEM

8§ 5. Bnusinue aedopmaniuii Ha yCHUITUS B DIEMEHTaxX
I'maBa V. Ctatndecku HEONpeaeTNMbIE CHCTEMBI

8 1.CrpyKTypa CTaTUYECKU HEOMPEACTUMBIX CHCTEM
8 2.001ume MEeTO/Ibl PEIICHUS CTATUYCCKU
HEOIPEICIUMBIX CUCTEM

§ 3.MeTo/1pl IPOBEPKH PEIICHHS CTATHYECCKU
HEOIPEICTUMBIX CHCTEM

8§ 4.TIpubnrKeHHbIE CIIOCOOBI PEIICHHUS MTPOCTEHIITNX
CTaTUYECKU HEOTPEIETUMBIX CHCTEM

8§ 5. CrieruanbHble METO/IbI PELICHHS CIIOMKHBIX
CTaTUYECKU HEOTPEIEITUMBIX CHCTEM

I'maBa VI. O pabGote cuctem 3a mpenesoM yrnpyroctu
¥ 0 HeCyIleil CHOCOOHOCTH CUCTEM

8 1. XapakTepuctuka paboThl 3JIeMEHTa KOHCTPYKIIUH
§ 2.CoBmecTHast paboTa pa3InuHbIX YJICMEHTOB B
MPOCTEHUIIIEM CITydae

I'maa VII. O moTepe ycTONYNBOCTH B AIIEMEHTaX
KOHCTPYKLUH

8 1.006mas ¢pusudeckas CyIHOCTh TOTEPU
YCTOWYMBOCTH TIPU CIKATHH

§ 2.TloTepst yCTOMYMBOCTHU 3JICMEHTAMH Pa3JInIHOM
(hopMbI

§ 3.00m1as 1 MecTHasI OTEPsS] YCTOWYUBOCTH

8§ 4.TloTepsl yCTOWYMBOCTHU OT CIIBUTA TIPU
KacaTeIbHBIX HAPSHKEHUSIX

8 5.TloTepst yCTOHYMBOCTH 3JICMEHTAMH U €€ CBSI3b C
pa3pyieHHeM KOHCTPYKIUH

I'maa VIII. U3ru6 TOHKOCTEHHBIX KOHCTPYKIUI
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§ 1.006mume pusndeckue MpeAnoChUIKY [0 TEOPUH
n3ruba

§ 2.0cobeHHOCTH M3rubda He3aMKHYTBIX CEYCHUI

8 3.M3rub TOHKOCTEHHBIX 0AJIOK ¢ 3aMKHYTHIM
CEUYECHUEM

8 4.PacueT Ha U3THO CIIOKHBIX OJTHO3aMKHYTHIX
CEUCHHI, COCTOSIINX U3 DJIEMEHTOB C PAa3TUUYHBIMU
XapaKTepUCTHKAMU

I'maBa IX. Kpyuenue KoHCTpyKInit

§ 1.006mias ¢pusnueckas kapThHA pabOThI CIUTOIIHBIX
KOHCTPYKIHH ITpH CBOOOTHOM KPYyUEHUH

8 2.CTecHEHHOE KpyUCHHE

§ 3.KpyueHre TOHKOCTEHHBIX KOHCTPYKIIHIA

§ 4.KpyueHne 3aMKHYTBIX TOHKOCTEHHBIX
KOpOOYaThIX KOHCTPYKIIHIA C TOsICAMU

I'maBa X. O KOHIIEHTpAIIUN HANIPSHKCHUN

§ 1.PaBHOMepHOE paclpe/ieieHie HATPSKSHUI Tpu
0CEBOI Harpy3Ke

§ 2.[IpuunHbI, BBI3BIBAIOIIIE HETTOCTOSHCTBO
HATNPSHKEHUH 10 CEYCHUIO

§ 3. XapakTepHcTHKa SBICHHS B IIpeeax
MPOTNOPLIUOHAIBHOCTH H 32 HUM

Jlexuu 1o pacdeTy camosera Ha IPOYHOCTb
BuemHne Harpy3ku, AEMCTBYIOIIKE HA CAMOJIET
['opu3oHTaIBHBIN TONET

OCHOBHBIE a3pPOAMHAMHYECKHE XaPaKTEPUCTUKU
KpbLIa

MOMEHTHI, TEUCTBYIOIINE HA KPBUIO
Pacnipenenenune napnenus mo npoduiro Kpeuia (o
Xopae)

Ileperpy3ka camonera B mosere

BHeniHue cuiibl u pa3rpys3ka

[ToncyeT M3rnbGarOmmUx MOMEHTOB, ACHCTBYIOMINX Ha
KPBLIO

XapaKkTepHble U3MEHEHHUs IIUPKYJISIIHH OT MOTOPHBIX
TOHI0M ¥ (Dro3esika U OTpeieIeHIe N3rn0aronx
MOMEHTOB

CtpykTypa cucTeM, IPUMEHSIEMBIX B
CaMOJIETOCTPOECHUH

Tunel cuctem
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['eomeTpuyeckas HEU3MEHIEMOCTh
CraTtuyeckast Ope1eIuMOCTh

CraTudecku HeonpeaeTuMble CUCTEMbI
DepMEHHBIE CUCTEMBI

[Ipeobpa3oBanHbie hepMEHHBIE CUCTEMBI U UX
reoMeTpruecKasi HeM3MEHIEeMOCTb
Omnpenenenne yCUIui B MIapHUPHBIX (epMax
HekoTopsie TUIIOBBIE MPOCTPAaHCTBEHHBIE (PEPMBI U UX
pacuer

depMeHHO-0alI0UHbIE CUCTEMBI

[Imockne cucreMbl

[IpocTpaHcTBEHHBIE CUCTEMBI

Omnpenenenre yCUiIMii 1 MOMEHTOB B
KOMOWHHUPOBAHHBIX CTATHYECKH OTPEAETHUMBIX
CUCTEeMax

Hedopmariu u nepeMerieHus: CUCTeM
AHanuTuyeckuil cnoco0 onpeaeneHus nepeMerieHui
B CHUCTEMax

CraTuyecKky HEOoIpeIeIMMBbIE CHCTEMBI

OO01ue noI0KEHUs

OcCHOBHBIE CTIOCOOBI pacueTa CTaTHIEeCKU
HEOIpeAETUMBIX CHCTEM

K. A. bynkun u A. M. UepemyxuH. JlaBineHue BeTpa
Ha KPBIIIHU U CTEHBI 3/IaHUN

[Ipenucnosue

Bsenenue

|. OcHOBHBIE COOOpaKEHUS

Il. Teopus ymapa v HOPMBI

l1l. OnbrTe Ditdens

IV. I'naBHbIe (paKTOPBI CUCTEMATUYECKOTO
nuccinenosanus HATU

V. OcHoBHas cepus onbiToB HAI'U

VI. OnbITH ¢ U3MEHEHHEM BBICOTHI 3/IaHUN

VII. OneIThI C KapHU3aAMHU

VIIl. OnbITHL CO CIIOKHOM MOAEIBIO 3IaHUS

IX. OmbIT ¢ aHTapOM

X. BHyTpeHHee JaBleHre U BETPOBBIC YCUITHS
XI. ITpupoIHBIi BO3TyITHBIA MTOTOK

XIl. BeTpoBble Harpy3ku 1o HOpMaM U OIbITaM
X, Tlpunoxenue
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[TpoexTrpoBaHUE U TOCTPOIKA OONBIION 298
aspoauHaMuueckoit Tpyosr LAT'W (1924-1926GT.)

K ucropum pa3BuTHsi BEpTOJIECTOB 323
JlaThl )KU3HH U IeSTEALHOCTH AJlekces MuxaioBuaa 333

UepemyxuHa
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14. Asponun A.C. IlpuxmnannHele MeTOAbl pacyeTa 000JI0UEK
TOHKOCTEHHBIX KOHCTpYKIHid. - M.: MammHoctpoenune, 1969. 402
c.

OI'JTABJIEHUE

Crp.
[IpenucioBue . 3
Paznen |. IPOYHOCTDb U YCTOUMYUBOCTD
CTEPXXHEU U ITVTACTHUH
I'naga |. [IpoYHOCTH IPSIMOYTOJILHBIX IUTACTUH U 5
MeMOpaH
8 1.OCHOBHBIC CBEICHUS U3 TCOPUH MPSIMOYTOIBHBIX 5
TUTACTHH MAJIOTO MPOoruda
8§ 2. MeTo/pl pelieHUs] YpaBHEHHI U3ruda rmiacTuH 7
8 3.TIpuMeHeHHe Havaa BO3MOXHBIX IIEPEMEIIICHHI 22
K UCClieIoBaHMIo n3ruda miactud. Metrox Putna
8 4.OCHOBHBIC CBEJICHUS U3 TCOPUH MPSIMOYTOIbHBIX 25
IUTACTHUH OOJBIIOTO Mporuda
8 5.TIpumMeHeHne Havaaa BO3MOXHBIX IEPEMEIIICHHI 29
K UCCIICIOBAaHHIO MIPSIMOYTOJIBHBIX MEMOpaH
I'masa Il. IIpo9HOCTH KPYTIIBIX TUIACTHH U MEMOpaH 32
§ 6. OCHOBHBIC CBEIICHUS U3 TEOPUH KPYTIIBIX 32
TUTACTHH MAJIOTO TIPOTHOa
§ 7.TIpuMeHeHHe HavajIa BO3MOXHBIX MIEPEMEIIICHHI 37
K CHMMETPHYHO HArpy>KEHHBIM KPYTJIBIM [UIACTHHAM
1 MeMOpaHam
I'nasa lll. YcToitunBocTh miacTux 42
§ 8.CraTHdeckuil METOJI HCCIICTOBAHUS 42
YCTOMYUBOCTH MPSIMOYTOJIBHBIX TIACTHH
§ 9.[IpumeHeHre HaYaaa BO3MOKHBIX TIepEMEIICHUI 48
K UCCIIEIOBAaHHUIO YCTOWIMBOCTH TUIACTHH
I'nasa IV. YcTolunBOCTh CTEpKHEH 52
8 10.3iinepoBa Gpopma MoTepu YCTONIUBOCTH 52
CTepXKHEU
§ 11.MecTHasi yCTOHYHUBOCTh CXKATHIX CTEPIKHEH 55
8 12.0¢ddexTrBHAs mUprUHA OOIIMBKH, paboTaroIIei 57
COBMECTHO CO CTEP>KHEBBIM HA0OpOM
Paznen || IPOYHOCTDH OBOJIOYEK
I'naBa V. beamoMeHTHbIE 000JI0YKH BpAIICHHS 59
§ 13.HekoTopbie CBeIcHHS U3 TEOMETPHUU 000I0UYEK 59
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8§ 14.YpaBHeHuUs: paBHOBECHS 000IOUYKH IPU
OCECHMMETPUYHON Harpy3ke. Y paBHeHue Jlamnaca

8 15.Hanpsokenust B 000J104Kax OT
THPOCTATHYECKOTO JAaBICHUS

§ 16.Pacuer BepXHHX JHHUII OAKOB OT ACHCTBUS
BHYTPEHHETO IHIPOCTATUYECKOTO JaBIICHHS

§ 17.Hanpsokenus B chepudeckoii 000104Ke,
OIIEPTO MO HEKOTOPOMY IOTIEPEUYHOMY CEUCHHIO U
Harpy>KeHHOW TUAPOCTATHUECKUM JIaBICHUEM

§ 18.Hanpsokenus B nmonychepudeckoil 000104Ke,
HaXOJAMIENCS TIOJT BO3AEHCTBHEM OCECUMMETPUIHON
a’pOIMHAMUYECKON HATPy3KH

§ 19.TlepemeriieHnst B CHMMETPUYHO HATPYKEHHOM
MWIHHIPHYECKON 000I049Ke

§ 20.TlepemeriieHnst B CHMMETPUYHO HATPYKEHHOM
KOHMYECKOH 000JI0UKe

§ 21.Tlepemernienus B 0007I09KaX MPOU3BOJILHOM
(OpMBI IPH OCECUMMETPUYHON HATPy3Ke

§ 22.0OmnpeencHue OHWKEHHUS YPOBHS )KHUIKOCTH B
cepudeckux 6akax OT BHYTPEHHETO JIaBICHUS

8 23.Pacuet 000104€K Ha TPOU3BOJILHYIO HATPY3KY.
JuddepeHnuansubie ypaBHEHHsI PAaBHOBECHS

§ 24.ITpumeHenue TeopemMbl KaCTHIBSIHO K 3a/1auam
OIIpeIeJICHHS TTEPEMEIIEHII B 000I09YKaxX

I'maBa VI. O60n0uku, HarpykKeHHbIE MECTHOM
OCECHMMETPUYHON MOTOHHON Harpy3Kou

8§ 25./TuddepeHiranbHbie ypaBHEHUs] KPASBOTO
addekTa mpu 0CECUMMETPUYHON JehopMaItuu
000JI0YKHI

§ 26.TTony0eckoHeYHAs! IUITHHIPUYECKast 000JI01Ka,
Harpy>kKeHHas pacrpeeIEHHON MTONEPEYHON CUIION 1
MOMEHTOM Ha KOHIIE

§ 27.0mnpezencHue CUIbl B3aUMOICHCTBUS MEXTY
HIMAaHTOYTOM M CTEHKOW 0aka mpu BHYTPEHHEM
JaBIICHUH

§ 28.Pacuet cheprueckux 000I04EK C OTBEPCTHEM B
HoJoce

8 29.KpaeBas 3a7aua IS IHITHHIPUISCKOTO OaKa.
Pacuer chepudecknx o6omouek 6€3 OTBEPCTHS B
Hooce
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85
89
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110
119
119

124

129

132
143



8 30.ITonychepuyeckas 060a049Ka, HATPYKEHHAS 110
Kparo pacrpeeieHHON MONepEeYHON Harpy3KOoH 1
MOMEHTOM

§ 31.Pacuer 3/UTHIICOMIATBHBIX TOPOBBIX 000JIOUEK
Ha OCECUMMETPHUYHYIO IOTOHHYIO Harpy3Ky

I'maBa VII. O0mwmii ciyyait pacdera 00601049eK

8 32.Kpartkue cBeieHHs U3 BapUAIHOHHOTO
WCYUHUCIICHUS

§ 33.BrIpakeHuE MOJHOMN MOTCHIUATLHON SHEPTUH
IUIs1 000JI0UEK

§ 34.BapuannoHHbIe YpaBHEHHS PABHOBECHS
000JI0YEK U TPAaHUYHBIC YCIOBHS

8 35.PacueT NMIMHAPUIECKOH 000I0UKH OT ICHCTBUS
COCPEOTOYCHHBIX CHJI U MOMEHTOB

§ 36.HarpyxeHue MIIHHAPHIECKO 000109KH
JIOKAJIbHBIMH OKPY>KHBIM M OCEBBIM M3THOAIOITIMHU
MOMEHTaMHU

§ 37.Pacuer nMIMHIPUIECKON 000IOUKH HA
OCECUMMETPUYHYIO Harpy3Ky

§ 38.TIpuMeHeHne HaYaa BO3MOXKHBIX [TEPEMEIICHHIHA
K 3aJa4yaM pacueTa 000JI09eK

I'mara VIII. Pacuet mogkperieHHBIX IMIHHIPUICCKUAX
000JI09eK Ha OCEBBIE U MOTIEPEYHBIE HATPY3KH

8 39.0¢ddexTrBHAS MIHMPUHA OOIIIMBKH
MOJKPETICHHOM IMITUHIIPUYECKON 000T0UKH,
HaxOoIAIIEHCs 110 TEUCTBUEM OCEBOI0 CKATUA U
BHYTPEHHETO JIaBJICHUS

8 40.0OmnpeaencHue HAPSDKCHUN B MTOJAKPETUICHHON
WIMHAPHYECKONW 000JI0UKE NP HATPYKESHUH ee
M3ru0ar0IKUM MOMEHTOM, OCEBOW U MOMEPEYHOM
CHJIaMH

I'nmaBa IX. PacyeT HEeKOTOPHIX y3JI0B U AeTaneit
000J109€eK BpaIIeHUs

§ 41.Pacuer 371€MEHTOB, MMOIKPEIUISIONINX OTBEPCTHS
B c(heprueckux 000JI0UKax

8 42.Pacyer MIaHrOyTOB JTHUIIl HA COCPEIOTOUCHHBIC
paiuanbHbIe CHIIBI

8 43.KpyueHue KoJblia, 0CIa0IEHHOTO OTBEPCTHIMHU
§ 44.PacyeThl KPyroBbIX KOJIEI]

I'maBa X. Pacuer 6a/I0HOB M3 CTEKIOBOJIOKHA
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188
191
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211

221
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236



8§ 45.0mnpezeneHue ONTUMAIBHBIX YITIOB HAMOTKU
CTEKJIOHUTEH 1 TOTPEOHOM TOJIITMHBI CTCHOK
0asII0HOB

8 46.PacyeT KOMOMHHUPOBAHHOTO ITWIMHAPHYECKOTO
0aJsIoHa, YCUJIEHHOTO CTEKJIOHUTSAMU TOJIBKO B
OKpPY>KHOM HaIlpaBJICHUH

§ 47.0mnpenenenne ycuIns HaTsSKEHHs CTEKJIOHUTEN
Paznen Il YCTOUYUBOCTDH OBOJIOYEK

I'maBa X|. YCTOWYMBOCTH MMIIMHAPUISCKUX U
KOHUYECKHX 000JI04eK

§ 48.IToctaHoOBKa 33134 YCTOHYHUBOCTH 000JIOUCK

8 49.YCcTONYUBOCTD HHJIMHAPHYECKOM 000I0UKHU PH
OCEBOM C)KaTUHU

8 50.YCcTONUNBOCTD MJIHMHAPUIESCKOH 000JI0UKH TIPH
PaBHOMEPHOM BHEUIHEM JaBJICHUU

8 51.YCTONYMBOCTD JUTMHHON IIHJIHHIPUICCKON
000JIOUKH OT JIEHCTBUS BHEIIHETO PABHOMEPHOTO
nasienus. [lpenensl npuMeHUMOCTH POPMYITbI
[TankoBuya

§ 52.YCcTONYUBOCTD LHIMHAPHYECKOM 000I0UKHY PH
PaBHOMEPHOM BHELIHEM JaBJIIEHHUH, €CIIU TIOJTYBOJIHBI
nocJie NOTEePH YCTOMYUBOCTH HANIPABJICHBI BHYTPb

8 53.YCTOINUNBOCTD JUTMHHON IIHIHHIPUICCKON
000JI0YKH MPH BHEIIHEM PAaBHOMEPHOM JaBJICHHH,
€CJIM TIOJTYBOJIHBI TIOCJIE MOTEPU YCTOMYHUBOCTH
HanpasJIeHbl BHYTPb. [Ipeaensl npuMeHUMOCTH
bopmymsr (11.22)

8 54.YCcTONYUBOCTD MAPHUPHO OTIEPTOM
OWIAHIPWYECKON TaHEN OT AEHUCTBUS OCEBON
Harpy3Ku, IpUIOKEHHON 0 KPUBOJUHEHHBIM
KPOMKaM M paclpeesIEHHON 110 3aKOHY KOCHHYCa

8 55.YCcTONYUBOCTD HUIMHAPHUYESCKO MAHETH TIPH
JNEUCTBUU COCPENOTOUYECHHON CHIIBI

8 56.YCcTONYUBOCTD HHIMHAPHYECKOH 000I0UKHU PH
KpYUYEHHUH C YUETOM JICHCTBUS HA HEE PaCTATHBAIOIINX
YCWJINH B OCEBOM M OKPY’KHOM HaIIPaBJICHUSIX

8§ 57.YCTONYUBOCTD CHKATOM 30HBI KPYTOBOI
MWTHHIPUYECKON 000I0YKH, TOAKPETUICHHON
KOJIBIIOM IIPU €€ Harpy>KeHUU COCPEIOTOUYCHHON
aKCHAJIbHON CUJION
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281

283

284
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290
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I'maa Xll. YcroitunBocTs cpepuieckux u
AIUTUIICOUTANTBHBIX 000JI0UeK

§ 58.YpaBHeHHsT MECTHOM TIOTEPH YCTONUYUBOCTH
chepruecknx 000I09EeK B pa3HOCTHOH opMme.

Y CTONUMBOCTE CPEPUUECKUX CETMEHTOB

8 59.VYcToiunBOCTh 3aMKHYTOH ChepHUeCKOi
00OJIOYKH NPH BHEIIHEM JIABICHUN

§ 60.YcTONHUUBOCTD CHeprIecKOro Ciiost Ipu
BHEIITHEM JIaBICHUH

8 61.YcToiuuBOCTh ChepudecKoit 000T0UKH OT
JeMCTBUS BHYTPEHHETO THAPOCTATHYECKOTO JaBIICHHUS
§ 62.YCTONYUBOCTD IIUIUTNICOUIATBHBIX TOPOBBIX
000JI0YEK OT JeHCTBUS BHYTPEHHETO JIaBJICHUS

I'maBa Xlll. YcToitunBoCcTh 000109EK BpaLICHHS IIPH
HArpy>XeHUU UX OCECUMMETPUYHON TTOTOHHOM
Harpy3Koi 1 BHYTPEHHUM JIaBICHUEM

8§ 63.YCTONYUBOCTD HHIMHAPHYECKOH 000I0UKHU TIPH
Harpy>XeHUU €€ 0OCECUMMETPUYHON paTuaibHON
IIOTOHHOW Harpy3KOH W BHYTPEHHUM JaBICHHEM

8§ 64.YcToiuuBOCTh ChepuaecKoii 000I0UKH MpH
Harpy>kKeHUM €€ 0CECHUMMETPUYHON NOTOHHON
Harpy3KOoi ¥ BHYTPEHHUM JIaBICHUEM

8 65.YCcToiUNBOCTE TOPOOOPA3HBIX 000JIOUEK TIPU
Harpy>kK€HUU UX OCECUMMETPUYHON IOTOHHOMN
Harpy3Kol ¥ BHYTPEHHUM JIaBICHUEM

I'maBa XIV. YCcTOWYMBOCTH MIMTAHTOYTOB, CBSI3aHHBIX C
000JI0YKOM, PH HATPYKEHUU UX IOTOHHOM
pPaBHOMEPHOUN HArpy3KOH

8 66.YCTOIHYNBOCTS MIMAHTOYTa YeYCBHUIICOOPA3HOM
€MKOCTH

8 67.YCTONYMBOCTS IIMAHTOYTOB IIMJIHHIPUICCKHX
€MKOCTEH, UMEIOIUX CHEPUUECKUE THUIIA

8§ 68.YCcTONUMBOCTS IIMAHTOYTa, MOAKPEILISIONIETO
WIMHIPHYECKYIO YacTh Oaka

8 69.0mnpenencuue 3pPeKTUBHOMN MHUPHUHBI 000TOUKH
[IPY pacyeTe Ha MPOYHOCTH N30JIMPOBAHHBIX
ITMaHTOYTOB

I'maBa XV. YcTOWUNBOCTH MOJKPEIIICHHBIX 000JI0YEK
§ 70.BbIBOJ BBIpaKEHUH ISl IPUBEICHHBIX
kecTKocTel. 3akoH ['yka I MOJKPETIICHHBIX

278

305
305

313
314
317
319
325

325

330
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337

341

342

343
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o0oJtoueK

8 71.IuddepeHnnanbHbie ypaBHEHUS U TPAHUYIHBIC
YCJIOBUSL JIJIsl pacueTa MOKPEIICHHBIX 000JI0UeK

§ 72.YCTONUMBOCTD MOAKPEIUICHHOMN
WIMHIPHYECKONW 00O0JI0YKH IPH OCEBOM CKATUU H
BHYTPEHHEM JIaBICHUHU

8 73.YCTONUMBOCTD MOAKPEIUICHHOMN
WIMHIPHYECKON TTAHEIH TIPU OCEBOM CHKATUH U
PaBHOMEPHOM HONEPEYHOM JaBJICHUH

8 74.YCTONUMBOCTD MMIHMHAPUIECKON 000I0UKH,
MOJKPETIICHHOW PAaBHOOTCTOSIIIUMHE YIIPYTHMHU
HIMaHTOyTaMH, TIPU BHEIITHEM JaBJICHUU

§ 75.YCcTONYUBOCTD NOAKPEIICHHOH IIMAHrOyTaMH
[TMHAPUYECKONW 000JI0YKH MTPU BHEIITHEM JaBJICHUH
U OCEBOM PACTSHKEHUH

8§ 76.YCcToiunBOCTh CPepHUECKOi TIOKPEIUICHHON
00OJIOYKY MPH BHEIIHEM JIaBIICHUU

8 77.YCTONUMBOCTD MOAKPEIUIEHHOM chepruecKoit
000JIOYKH TIPH HATPYKEHUH €€ OBICTPO
BO3PACTAIOIINM BHEITHUM PaBHOMEPHBIM JJaBJICHHEM
§ 78.YCTOiUMBOCTh KBAIPATHOM B TUIAHE
cepuuecKoi maHe I P Harpy>KeHUH ee ObICTPO
BO3PACTAIOIINM BHEITHUM JIaBJICHUEM

I'maBa XVI. YCTOWYHBOCTD TPEXCIOWHBIX 000JI0OYEK C
3aIMOJTHUTENIEM B BUJIE COT

8 79.luddpepeHnnanbHbie ypaBHEHHS PABHOBECHS U
TpaHUYHBIE YCIIOBHS JUISI TPEXCIOWHBIX COTOBBIX
000109€eK

8 80.YCcTONUMBOCTD IMIHMHIPUIESCKON 000JIOUKH C
COTOBBIM 3aIOJIHUTEJIEM MPU OCEBOM CIKATHH

§ 81.YCTONUMBOCTD IMIHMHIPUICCKON 000JIOUKH C
COTOBBIM 3aIlOJIHUTEIIEM M0 ICHCTBUEM BHEUTHETO
TaBIICHUS

§ 82.0mpezenenue KeCTKOCTH Ha CABUT COTOBOM
KOHCTPYKLIUH

I'maBa XVII. Pacuer o0osouek Ha YCTOMYNUBOCTD MIPH
OJTHOBPEMEHHOM JICHCTBHU HECKOJIBKHX HArPy30K
Jlureparypa
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15. EnmateeBckuii  A.H., Bacumees B.B. Ilpounocts
MWIAHAPUIECKUX 000JI0YEK U3 apMUPOBAHHBIX MaTepHasoB. - M.:
MarmmuHocTtpoenue, 1972. 168:.

OI'JTABJIEHUE

Crp.
[IpenucioBue 3
I'naBa |. UccnenoBanue HanmpsKEHHOTO COCTOSIHUS U 5
ONITUMAJIBHBIX CXEM apMHPOBAHUS [IMIHHIPUIECKOM
000JI04KH
1.1.BBenenue 5
1.2.BbIBOX ¥ pelieHHe OCHOBHBIX YPaBHEHUIMA 7
1.3.OnTuManbHas CTPYKTypa [MUIHHIPUICCKOM 14
000JI0YKH, HAMOTAHHOM TKaHOMH JIEHTOI,
Harpy>KeHHOW BHYTPEHHHUM JIaBJICHUEM U OCEBOM
CUJION
1.4 [unuuapudeckas 000JI0YKa, HAMOTaHHAS 22
OJIHOHAIIPaBJIEHHOM JIEHTOM, IIPU IEUCTBUU
BHYTPEHHETO JaBJICHUS U OCEBOU CHIIBI
1.5.Kpyuenue umIMHIpUIECKUX 000JI0UYEK U3 34
CTEKJIOIIJIACTHKA
1.6. M3rud numuHIpuYecKux 000I04eK u3 38
CTEKJIOTIIACTHKA
1.7.0cobeHHOCTH OCECUMMETPUIHOH edopmanuu 41
UWIMHIPUYECKON 0007104YKH, U3TOTOBICHHON
CMIAPAIbHOW HAMOTKOMN
1.8.06 y4ere peoaornyecKux siBICHHUI PU pacueTe 48
ITHHAPHYECKUX 000J0YEK U3 CTEKJIOIIIACTHKA
1.9.TIpoekTupoBaHne METAUIMIECKUX OAITIOHOB 51
JIaBJICHHUS], YCUJICHHBIX OJTHOHANPABICHHBIM
CTEKJIOTIJIACTUKOM
I'nasa Il. OnTumanbsHas popma 060JI0UYKH BpallleHUs, 58
Harpy>KeHHOW BHYTPEHHHUM JIaBICHUEM
2.1.BBeacHue 58
2.2.OntumainbHas popMa 000I0YKH BPAICHHUS, 59
00pa30BaHHOMN OJTHIM CEMEHCTBOM HUTEH
2.3.Vrounenue GopMbl 000IOYKH B OKPECTHOCTH 71
MOJIFOCHOTO OTBEPCTHS
2.4.PacueT NIMIMHIPUUSCKON 000J0YKH C THUIIIAMH 74

npu HeﬁCTBHH BHYTPCHHETO AaBJICHUS

280



2.5.PacueTt 6ayuioHa JaBIICHHS], YCUICHHOTO YIIPYTUM
KOJIBLIOM

I'nasa lll. YpaBHeHus TeXHHUECKON TeOpUU
OPTOTPOIIHBIX CIOUCTHIX IITUHIPUIECKIX 000T09EK
3.1.BBeacHue

3.2.BrIBoj ypaBHEHUI

3.3.Pemenue B TBOMHBIX TPUTOHOMETPHUYECKUX
psax

3.4.V3rub muamHApHUYecKOor 000JI09KH HOpMaIbHON
JIOKaJIbHOM HAarpy3Kou

3.5. Bimsiane nedopmanuy mornepevyHoro cBura Ha
9acTOTy COOCTBEHHBIX KOJICOAHUH IIMITMHIAPHYESCKON
000JI0YKY U KPUTUYECKUE HAMIPSDKEHHS IPU OCEBOM
COKaTHH

I'nasa IV. Ocecummerpuunas aepopmarius
OPTOTPOITHOM CJIOUCTOW MMITHHIPHUIECKON 000T0UKH
4.1.BbIBOJ OCHOBHOTO YpaBHCHUS

4.2.PenieHne 0HOPOJHOIO ypaBHEHUs
4.3.Onpenenenne mocTosHHBIX Cy 1 Cy 1mi1st
reOMeTPHYECKHUX TPaHUYHBIX YCIOBUI
4.4.Onpenenenne mocTossHHBIX Cy 1 Cy mi1st
CTaTUYECKUX IPAHUYHBIX YCIOBUH

4.5.PemieHne OCHOBHOTO YPaBHEHHSI C TIOMOIIIHIO
TPUTOHOMETPUIECKHX PAAOB U nHTErpana Oypoe
4.6.0cecuMMeTpUYHAs 3a/1a4a TEPMOYIIPYTOCTH ISt
OPTPTPOITHOM CJIOUCTOW MMITHHIPUIECKON 000T0UKH
4.7.0cecumMmeTpuyHas nedopmanus
MWIHHIPUYECKON 000JI0YKH, COCTOSIIEH 13
Pa3IUYHBIX, )KECTKO CBSI3aHHBIX CIIOCB

Jlutepatypa
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82
87
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105

109
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114
123
134
143
147

155

161



16. O6pasuoB W.®., OnanoB I'.I'. CrpoutenpHas MeXaHUKa

CKOIIIEHHBIX TOHKOCTEHHBIX CHCTEM. - M.. MammHOCTpOEHUE,
1973. 654.
OI'JTABJIEHUE
Crp.
[IpenucnoBue 3
OcHOBHBIE 0003HAYEHUS 8

YacTp nepBas
KOHHUYECKAS OBOJIOYKAITPOMU3BOJIBHOT'O
OYEPTAHUA

I'naa I. OcHOBHBIE T€OMETPUUECKHUE, CTATHUECKUE U 9
¢u3nyecKkue COOTHOIICHUS
1.1.TIpocTpaHCTBEHHO-KOCOYTOJIbHAS CHCTEMA 9
KPUBOJIMHEHHBIX KoopauHart. [lepBast kBapaTuaHas

dopma

1.2. Jlepopmanusi KOHHYECKOH 000JI0UKH 13
1. KoMnOHEeHTHl TaHTeHIIMAIbHOM fedhopMaiun 13
CPEIMHHOW MMOBEPXHOCTH

2. KoMnoHeHTBI U3ruOHO# ehopMaliuu cpeMHHON 21
MOBEPXHOCTH

1.3.CooTHomIEHHS YIIPYTOCTH 28
1.4. Iludpdepennmanbabie ypaBHEHUS PAaBHOBECHS 32
1.5.TlorennmanbHas sHeprus nehopMaIuu 36
I'naga Il. Pa3pematonue ypaBHeHHS JByMEPHOA 42
3a1aun

2.1.Cratuko-reomerpudeckas Mojaeiab. OCHOBHbIE 42
KHHEMAaTH4YeCKUe HEU3BECTHBIE

2.2.006mas cuctema HHTETpo-aud hepeHInaATHHBIX 52

ypaBHEHUH paBHOBECHUS] KOHMYECKOM 000JI0YKH
IIPOU3BOJIBHOIO OYEPTaHUS

2.3.Pa3pemaromee naTerpo-auddepeHnuanbHoe 57
ypaBHEHHE

2.4 . KaHOHMYECKUE KHHEMATHYECKHE HEH3BECTHBIC 60
2.5.000011eHHBIN 3aKOH TUIOCKUX CEYCHHH. 69
CaMOypaBHOBEIIEHHOE COCTOSTHUE 000JI0UKH

2.6.YTOouHEeHHE KacaTeIbHbIX YCHIUI 74
I'masa lll. [IpuBeneHne AByMepHOH 33129 K 77
OJTHOMEPHOI

3.1.Pa3pemarorias cucteMa 0OBIKHOBEHHBIX 77
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i depeHInanbHbIX YpaBHEHHI KOHUYECKONH 000I0UKH
NPOHU3BOJIBHOTO OUE€PTAHUS

3.2.HopmanbHas (hopma pa3penaronmx
muddepeHnInaIbHbBIX ypaBHeHUH. [lepBbie HHTETpaTbI
3.3.KanoHunueckas cuctemMa pa3peialonmx ypaBHEeHHH
3.4.Pazpemaromue quddepeHnanbHble YpaBHCHUS
KOHUYECKOW 000JIOUKH ¢ y4eToM jaedopmanmu u3ruoda
CPEIMHHOI MOBEPXHOCTH

3.5. Pazpemaromue quddepeHnnanbHble YpaBHCHUS
KOHHYECKOU 000JI0YKH C HeJIe()OPMHUPYEMBIM KOHTYPOM
HOTIEPEYHOTO CEYCHHUS

3.6 KoopaunaTablie QyHKIMN

I'masa IV. EcTecTBeHHBIE TpaHHYHBIE YCIIOBHS
4.1.Cratuyeckue TpaHAIHBIC YCIOBHS

4.2 . KuHeMaTu4ecKue TpaHuvHbIC YCIOBUS
4.3.CnenmanbHbIe TPAHUYHBIC YCIOBHUS

I'mara V. Konudeckas 0001049Kka npu Bo3JeHCTBUN
TEMIIEPaTypHOTO OIS

5.1.CooTHOMICHUS yTIPYTOCTH

5.2.Pa3pemaronye ypaBHEHUS 3a/1a4H

I'maBa VI. CkomeHHbIE ITHHAPHUYECKHE 000II0UKHI
6.1.CBo/iKa OCHOBHBIX COOTHOIIICHHUI

6.2. Pa3pemaromue nudepeHmanbabie ypaBHEHUS
6.3.Kanonmndeckas cuctemMa pa3pearoniux ypaBHeHUI
6.4.TIpsiMble TUIMHIPUICCKHE 000T0YKH
NPOHU3BOJIBHOTO OYEePTAHUS

I'naBa VII. CnabockoiieHHbIe U CIa00OKOHUYECKHUE
000J10YKH

7.1.CkomeHHble c1a00KOHHUYECKHE 000I0UKH
7.2.CnabocKoIIeHHbIE 000I0YKU

Yacte BTOpas

PACYET OBOJIOYEK THUITA KPbBIJTIA

I'masa VIII. PacueT kpbuta 6e3 ydera ynpyroctu
HEPBIOP

8.1.0000uKH THIIA PSIMOTO KpPbLIa

1. O6G00YKH MOCTOSTHHOTO CEYEHUS

2. O0010YKH TIEPEMEHHOTO CEUCHUS

3. YrporieHHbI# pacdeT 000J109eK MOCTOSHHOTO
CeUeHHS

4. YpoIieHHbI pacueT 000J04YeK MEPEMEHHOTO
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88

96
106

112

124
128
128
129
132
135

135
137
142
142
147
150
162

170
171
175
177
178
178
185
193

201



CeUeHHS
8.2.000109KH TUTIA CTPEITIOBUIHOTO KPhLIa

1. O00104KH TOCTOSTHHOTO CEYEHUS

2. O00109KH TIEPEMEHHOTO CEYCHHUS

3. YrpouieHHsIH pacdeT 000I04eK MOCTOSTHHOTO
CEUeHHsI C HEPBIOPAMH, MTEPIICHANKYISIPHBIMH
o0pa3yromum

4. YTIpOUIeHHBIN pacdeT 000I04eK MOCTOSTHHOTO
CeUeHHsI ¢ HEpBIOPAMHU, OPUEHTUPOBAHHBIMH IO TOTOKY
5. YporieHHbIH pacueT 000JI04eK IEPEMEHHOTO
CeUeHHS

8.3.0000uKy THIIA KPbLJIa MAJIOTO YATHHEHUS

1. Kpbu1o npou3BOIBHOTO OYEePTAHUS

2. YTIpOIIEHHBIN pacyeT KPbUIa MPOU3BOIHHOTO
OouYepTaHUs

3. Kpbu1o Manoro yaanHEHUs ¢ IPOM3BOILHO
OPUCHTUPOBAHHBIM MOIKPEIUISFOIIUM HA00POM
I'masa IX. Pacyer kpbuia ¢ y4eToM yIpyrocTd HEPBIOP
9.1.T'eomeTpuyeckast MOJEIb

9.2.Pazpemaronue quddepeHnnanbHbie ypaBHEHUS
9.3. IuckpeTHBIN HAOOp HEPBIOP

9.4. Kpyuenue npsiMoil HMIHMHAPUIECKOH 000I0UKH
THUIA KPbLJa C HEIIPEPHIBHBIMU U JHCKPETHBIMH
HEepBIOpaMH

I'maBa X. HekoTopble YUCIICHHBIE PE3YIIbTAThI
10.1.BnusHAE yIIpYTOCTH HEPBIOP HA HAMPSIKCHHOE
COCTOSIHUE KpbLIa

10.2. TemmniepatypHbIe HAIPSKEHUS

10.3.JIokanbHOE 3aKpeTuieHHE Kphbliia

I'maBa Xl|. KonebGanus kpbuia

11.1.Pa3pemaromiue quddepeHnruaibHble YpaBHCHHS

11.2.Co0GcTBeHHbBIC KOJIeOaHHs 000I0UYCK THIA IPSIMOTO

KpbLIIa
1. U3rubunie konebanus

2. KpyTuibHble KOJIeOaHHs

11.3.Co6c¢cTBenHbIe KOIe0aHUsT 000I0YEK THIIA
CTPEJIOBHJIHOTO KpbLia

I'maa Xll. Konebanus 060109KH THTIA KPBLIA,
YACTUYHO 3aII0JIHEHHON KUIKOCTBIO
12.1.TTocTaHOBKa TUAPOIMHAMHUYECKON 33291
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299
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12.2.BapuanuonHas GopMyarpoBKa
THIPOAVHAMHYECKON 3a1a4H

12.3.0OnpenenceHue ruipOJMHAMUYECKOTO JaBIICHUSI
Ui 6aKa-KeccoHa IMPOU3BOJILHOTO OYePTaHUS
12.4.Kone6anust 000JI0YKH THIIA CTPEIIOBHIHOTO KPbLIa
12.5.Konebanus 000I09KH THTIA KPBIJIa MaJIOTO
YIUTMHEHHSI TPOU3BOJILHON ()OPMEBI B IIJIaHE
12.6.I'panr4HbIC YCIOBUS C YYETOM YIIPYTOCTH HEPBIOP
YacTp TpeTbs

KPYTI'OBBIE KOHMYECKHE OBOJIOUKN

I'maa Xlll. Konndeckas 0007049Ka pH JUCKPETHBIX
YCIIOBHSIX 3aKPEIUICHUS

13.1.YpaBHeHHs: paBHOBECHSI KPYTOBOH KOHUYECKOM
o6oitouku. Ob1IEe penieHne

13.2.T'pann4HbIC YCIOBUS TPU TUCKPETHOM
3aKpeIUIeHUH

13.3.0OmnpeneneHue ONOPHBIX peaKIUii
13.4.HanpspkeHHOE COCTOSTHHE 000JI0YKH. 3aMKHYTast
dbopma pereHus

13.5.[{unmuHapuyeckast 000JI09Ka TIPU TUCKPETHBIX
YCTIOBUSX 3aKpPEIUICHUS

13.6.Konnyeckast 00071049Ka, MOIKPETUICHHAS
TOPIIEBBIM IIIAHTOYTOM

13.7.Konngeckast 0007109Ka, TOIKPETUICHHAS
TOPIICBBIM IITIAHTOYTOM, TIPU TUCKPETHBIX YCIOBHSX
3aKpeIuIeHUs

I'maBa XIV. Konuueckas 060104Ka C peryisipHbIM
MIPOAOIHHBIM HaOOpOM

14.1.Pa3pemaroniue quddepeHnraibHble YpaBHEHHS
CTPUHT€PHOUN 000T0UYKH

14.2.Onmnoponnas 3anada. TpaHCIICHIEHTHBIC
XapaKTePUCTHYECKHIE YPAaBHEHUS

14.3.CnenmansHbie KOOPAMHATHBIC (PYHKIINN

I'maBa XV. PacueTr 0607104YKH C MPOI0JIBHBIM HAOOPOM B
CHENUANTBHBIX KOOPAMHATHBIX (DYHKIIUSIX
15.1.KpaeBas 3anava. Pazpenratormee nHTETpO-
muddepeHnraibHOe ypaBHEHHE

15.2.Onmnoponnas 3anadya. CoOCTBEHHBIC 3HAYCHUS U
coOcTBeHHbIE (DYHKIIMH

15.3.HeoanopoaHas 3a1a4a
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15.4.T'pannunsle ycnosus. Onpenenenue
NPOM3BOJBHBIX TOCTOSHHBIX

15.5.Pacuet crpuHrepHoit 000JI0YKH Ha 3aJJaHHYIO
KpaeBylo Harpy3Ky

1. ukaryecKku CUMMETPUYHAsI HOpMaJIbHAsI Harpy3Ka
2. lluknuygeckasi CHCTEMa COCPEJOTOUYCHHBIX CHII,
HAIpaBJIEHHBIX BJIOJb 00Pa3yIOMINX

3. PerynsipHast TopiieBasi Harpy3Ka
15.6.CrpunrepHas KoHHUYECKast 000JI09Ka MIPH
UKJIMYECKHUX YCIOBUAX 3aKPEIICHUS

1. KonconpHas 060104Ka

2. O0on0YKa ¢ JUCKPETHO 3aKPEIUICHHBIM TOPLIOM
15. 7.CtpunrepHasi KoHU4YecKasi 000JI0UKa C TOPIIEBBIM
HINAaHTOyTOM

1. Counenenue no BceMy KOHTYpY

2. CouneHeHne Co CTPUHTEpAaMU 0€3 KOHTAKTa C
0007104YKOH

3. Counenenue no BceMy KOHTYpY. [IpubimkerHoe
perieHue

[punoxenue |. lenpra-QpyHKuns

[.1. OCHOBHBIC TTIOHSATHS U OTIPEACIICHUS
MaremaTrueckasi HHTepIpeTaus

JIokanpHBEIE CBONCTBA

JenpT000pa3HbIe MOCIEI0BATEIIEHOCTH
[IpousBoaHbie AenbTa-QyHKIUN

Ennanunas GyHKms

OyHKIWMA X+N

1.2. CrientnaibHBIE CBOWCTBA JI€TbTa-(PYHKIIUN
[Tpunosxenue |l. YpaBHeHHs ¢ 0COOCHHOCTIMHU
UMITYJIbCHOTO THIIA

[I.1. YpaBHEeHUS ¢ CHHTYISIpHBIME KO3 QUTTHEHTAMH
TUMA JeNbTa-(QyHKIUU U €€ TIPOU3BOIHBIX

YacTHYHO BBIPOXK/ICHHbBIC YPAaBHEHHUS

YpaBHEHHSI C CHHTYJISIPHBIMH KO3 PHUIIUESHTAMU

[I. 2. OcobeHHOCTH UMITYTLCHOTO THTIA B MIPABO YacTh
JMHEHHBIX OOBIKHOBEHHBIX TU((HEpEeHITNATHHBIX
YpaBHEHUH

[1.3. Juddepennmanbabie ypaBHEHUS C

KO3 UIIMEHTaMU TUMA CTYyNeHYaThIX (PyHKIUN
[punoxenue lll. YpaBHeHust ¢ 0cOOEHHOCTIMU
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UMITYJIbCHOTO THIIA B 33/1a4aX CTPOUTEIHHON MEXaHUKU
[11.1. HekoTopsie ypaBHEHUS C OCOOCHHOCTSIMH B
MpaBoil yacTu

banka Ha ynpyromM OCHOBaHHU PETYJISPHOTO THUIIA
VYHuBepcanpHOE ypaBHEHUE YIPYTOH JIMHUU OalKu

[ll. 2. HexoTopsie nuddepeHimanbabie ypaBHEHUS C
CUHTYJIAPHBIMU KOXPPUITUCHTAMHA

Banka Ha ynpyrom oCHOBaHHU CHHTYJISIPHOT'O THIIA
Kpydenue ynpyro 3amiemiaeHHOro opyca
CobcTBeHHble KoJiebaHus 6anKu ¢ COCPEIOTOYCHHBIMU
rpy3amu

[Tonepeunsiit U3rud NOJKPEIICHHBIX TIACTUH
IIpunoxenue V. Cnenuansuas 3amada [typma—
JInyBuins

IV. 1. O6mee pemnieHue

IV. 2. CoOcTBeHHbIE 3HaYECHUS 1 COOCTBEHHBIE
byHKIMHA

IV. 3. OproHOpMUpOBaHHAsI CHCTEMa COOCTBEHHBIX
byHKIHIA

IV. 4. Paznoxenue coOCTBEHHBIX (YHKITUH 3a/1a4 B
0eCKOHEUHbIE TPUTOHOMETPUIECKHE PS/IbI

IV.5. Psaapt @ypbe 110 cOOCTBEHHBIM (DYHKIIMSAM 3a7a9u
[Tpunosxxenue V. OOmuit anropuT™ pacdera CKOMEHHBIX
TOHKOCTEHHBIX CHCTEM U ero peannzanus Ha IBM
V.1. Pazpemaromue auddepeHuaibable ypaBHEHUS
KOHMYECKOW 000JI0YKH MTPOU3BOIHLHOTO OYEPTAHUS

V. 2. Aroput™ BbIYUCIICHHS KOOPPHUIIUEHTOB U
MPaBBIX YacTeH pa3pemaronux audQepeHmarbHbIX
YpaBHEHUH

V. 3. YucneHHoe MHTErpPUPOBAHUE TPAHUTHON 337291
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18. Brnacor B.B. Meron HavanbHBIX (YHKIMHA B 33Ja4ax TEOPUHU
YIPYTOCTH U CTPOUTEIHHOU MeXaHukH. - M.: Ctporuznar, 1975.

OI'JTABJIEHME

Crp.
[IpenucnoBue 3
I'masa |. [Tmockas 3ama4ya TeOpUM yIpyrocTH B 4
JIEKapTOBBIX KOOPIMHATAX
1. OcHOBHBIE 3aBUCUMOCTH METOAA JJIS THIOCKOI 4
3aJ]a4d C YY€TOM MAaCCOBBIX CHII M TEMIIEPATYPhI
2. OmHOPOAHBIE CTATUYCCKIE TPAHUIHBIE YCIIOBHUS T10 15
JIBYM TIPOTHUBOIIOJIOKHBIM KPasiM IPSIMOYTOJIbHOU
MOJIOCHI
3. [IpumMepsI pereHuit 1Sl TOJIOCH B TOJTMHOMAX 22
4. OnHOPOIHBIE TPAHUYHBIC YCIOBUS CMEIIAHHOTO 28
THUIA Ha JIBYX MPOTUBOIIOJIOXKHBIX KpPasX MOJIOCHI
I'maBa 2. [TonkpernieHHbIC TUIACTHHBI, 3aTPYKCHHBIC B 33
CBOEH IJIOCKOCTH
1. OcHOBHBIE 3aBUCUMOCTH METOA ISt 33
NPSIMOYTOJIBHBIX IJIACTUH, MOIKPETIICHHBIX
napayuIeTbHBIMU pEOpaMu
2. PemieHus B OJIMHOMAX JUISL IPSIMOYTOJIEHOU 38
MOJIOCHI, YCHJIEHHOH pedpaMu 1O IPOIOIBHBIM Kpasim
3. [IpsimoyToibHAS TUTACTHHA, TTOAKPETICHHAS 47
KpaeBbIMH peOpamu. Perienus B
TPUTOHOMETPUYECKUX Psiiax
4. TToaymI0CKOCTh M TUIOCKOCTh TOJT ICUCTBHEM 53
NEePUOUYECKUX CHIJI, IPHIIOKEHHBIX HOPMAIBbHO K
pedpy
5. [TonymnocKkocTh U TIOCKOCTh MO IEHCTBHEM 58
NEePUOJUUECKUX CHUII, KACAaTEIBHBIX K peOpy
6. ®opMysBl CYMMHUPOBAHUS PSIOB 61
7. HenoaxperuieHHbIC TTOMYTIIOCKOCTh U TNIOCKOCTh 63
1O/] IEHCTBUEM COCPEIOTOYCHHBIX CHIT
I'maBa 3. be3aMoMeHTHBIEC TPU3MATHYECKHE 000IOUKH 68
1. 3rub 3aMKHYTON 000JI0UYKH 68
2. KpyueHue 3aMKHYTO# 000JI0YKH MPSMOYTOIBLHOTO 72
npouIIs
3. M3rub u kxpy4eHue npu3mMaTuieckoil 000I0uKu 78

OTKPBITOTO POGUIIS
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I'masa 4. I1nockas 3a1a4a TEOpUU YIPYTrOCTH B
HOJISIPHBIX KOOpAMHATAX

1. OcHOBHBIEC 3aBUCHMOCTH METO/1a

2. Cratndeckue yCJIOBHsI Ha PSMOJIHMHEHHBIX Kpasix
obnactu

3. Ilpunoxxenne MeToa K 3aJjaue paBHOBECHS
HOJKPETIIICHHOTO KIIMHA

4. TemmniepatypHas 3a7a4a Uit KIMHOBUIHOW TIOJIOCHI
I'maBa 5. be3aMOMeHTHBIE KOHHUECKHE 000I0UKH
MPSIMOYTOJILHOTO MOMEPEYHOr0 CEUECHHUS

1. 3ru6 xoHnyeckoi 000I0UKH

2. CuMMeTpHYHOE 3arpyKeHue 000JI0UKH BIOJb
pebep

3. Kpyuenmne KoHU9IECKOM 000I0UKH

I'maBa 6.3amava u3ruba nNpsIMOYTOJIBHBIX TUIACTHH.
Pemenns B monmHOMax

1. OcHOBHBIE 3aBUCUMOCTH METO/Ia C YIETOM
pacrpeesIeHHOMN NOoNepeYHON Harpy3Ku U
TEeMIIepaTyphl

2. [IpssMoyronbpHas TUIACTHHA CO CBOOOTHBIMH
NPOIOJIHBIMU KpasiMu

3. [Ipumeps peneHnii B MOJIMHOMAX

['maBa 7. M3rub moakperuieHHbIX TUIacTHH. Pemenws B
TPUTOHOMETPUYECKUX Psiiax

1. IlpumeHenune MeTo1a K 3ajjauaM u3ruoda
HOJIKPETIIICHHBIX IJIACTUH

2. Pemenus 3a1aum u3ruda B OJMHAPHBIX
TPUTOHOMETPUYECKUX Psiiax

3. IloaxperuieHHast 1 HETIOAKPEIUICHHAS TI0JI0Ca,
oreprasi o MPOOIBHBIM KpasiM, MO
COCPENOTOUYCHHON MOMIEPEYHON CHIION

4. [lonkperuieHHas: U HETIOAKPEIJICHHA [0JI0ca,
orepTas o MPOJOIBHBIM KpasiM, MO
COCPEOTOYECHHBIM MOMEHTOM, JACHCTBYIOIINM B
TUIOCKOCTH Kpast

5. IloakperuieHHAs U HEMOKPETIJICHHAS 110JI0Ca,
oreprasi o MPOOIBHBIM KpasiM, MO
COCPEI0TOUYCHHBIM MOMEHTOM, NPHIIOKEHHBIM
HOpPMAaJIbHO K NIOTIEPEUYHOMY Kparo

6. [ToymnocKoCTh U TIOCKOCTb, 3aTPYyKEHHBIC
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129
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NEPUOANYECKU TPUTIOKEHHBIMU OJJUHAKOBO
HaIpaBJIECHHBIMU CHJIAMU

7. I1onymiaocKoCTh, 3arpyKeHHasi paBHOOTCTOSIIUMH
U3ru0aroIMU MOMEHTaMH

8. beckoHe4Has 1moyioca, TOYEYHO 3aKpeIUIeHHAs! 110
OJIHOMY WJIH ABYM IPOAOJIBHBIM KpasiM, I0J
pacupeneIeHHON Harpy3Kon

I'masa 8.3anmava u3ruba miacTUHbI B MOJIIPHBIX
KOOpAMHATAX

1. BeIBOJT OCHOBHBIX 3aBUCUMOCTEH MeTo1a

2. Onaopomanas 3amada. Cirydait 0JJHOPOTHBIX
CTaTHUYECKUX YCIIOBUH MO NPSAMOJIUHEHHBIM KpasiM
KJIMHOBHTHOM MOJIOCHI

3. HeorpannyeHnHasi KIIMHOBHIHAS TUTACTUHA MO
pacIpeesIeHHON NoNepeyHOl Harpy3Koi

4. Heorpanu4yeHHasi KJIMHOBHIHASI TUTACTHUHA MO
TEMIIEPATyPHBIM BO3JIEHCTBUEM

T'naBa 9. YcroMunBOCTh U KOJIeOaHUs TIIANKAX U
MOJIKPEIUIEHHBIX IPSIMOYTOJIBHBIX TUIACTUH

1. 3aBucumocTH MeTO A JUIs 3a1a4U KoJleOaHui
IUTACTHH C YYE€TOM IPOJIOJIBHOM HAarpy3KH

2. CB0oOOTHBIC KOJIEOAHHS U YCTOMYMBOCTD IUIACTHH,
OIEPTHIX MO ABYM IPOTHBOIIOJIOKHBIM CTOPOHAM
I'maa 10.IIpocTpancTBeHHAs 3a7a9a TEOPUH
YOPYTrOCTH

1. OcHOBHBIE 3aBUCUMOCTH MeTOAA. Pemienns B
JIBOMHBIX TPUTOHOMETPUYECKUX PSAAAX

2.0 nByx OMTapMOHUYECKUX PEIICHUSIX
MIPOCTPAHCTBEHHOM 3a1a4

3. OCHOBHBIE COOTHOIICHHUS] METOJIA TSI
OCECHMMETPUYIHOM 3a/1aun

4. Cummetpuunas aedopmanus. CtaTuaeckue
TPaHUYHBIE YCIOBHS MO MJIOCKOCTSAM IUIATHI

5. Cummerpuunas nedopmanus. Cirydail 0THOPOAHBIX

TPaHUYHBIX YCIOBUI CMEIIaHHOTO TUMA
Cnucok nurepaTypsl
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20. O6pasnos U.®., BacunseB B.B., bynakos B.A. OnrtumansHoe
apMupoBaHHe O00OJIOYEK BpAlICHHUS W3  KOMIIO3UIIMOHHBIX
MaTepuainoB. - M.: MamunocTpoenue, 1977. 144.

OI'JTABJIEHUE

Crp.
[TpenucioBue 3
I'naBa |. OcHOBHBIE COOTHOIICHUS O€3MOMEHTHOM 5
TEOPHH APMUPOBAHHBIX 000JI0YEK BpAICHHS
1.1.BBenenue S
1.2. VpaBHeHus: 6€3MOMEHTHON TEOPUH 000T0UYECK 5
BpAICHUS
1.3.HekoTopble COOTHOIICHUS] MEXaHUKU 11
apMUPOBaHHBIX MAaTEPHUAIOB
1.4.Moaenb KOMIO3UITMOHHOTO MaTepurana, 19
YUUTBHIBAIOIIAS PA3PYIICHUE CBSI3YIOIIETO
1.5.OcHoBHbIe ypaBHEHUS O€3MOMEHTHOI Teopun 29
apMHUPOBAHHBIX 000JI0UYEK U HEKOTOPBIE UX
MIPUIOKEHUS
I'nasa Il. OnTumansHOE apMHUpOBaHKE U BBIOOP 40
paIoHaTBHBIX KOHCTPYKTUBHBIX (POPM 000JI0UEK
BPAICHHS UX KOMIIO3UIIMOHHBIX MaTepPHaIoOB
2.1.BBenenue 40
2.2.Kpurtepun onTUMaabHOCTH KOHCTPYKIIAN U3 41
apMUPOBAHHBIX MaTEPUAIOB
2.3.PaBHoBecHas popma 000JI0UKH BpaIIeHUs, 49
00pa3oBaHHON HAMOTKOM OJTHOTO CEMEHCTBA HUTEH
2.4.0060m09KkH BpalieHus, 00pa30BaHHbIE HAMOTKOM 60
MHOXECTBA CEMENCTB HUTEH
2.5.0ntumanbHOe apMUPOBaHUE 000I0YEK BPAILICHHS 68
3a/1laHHOM (HOPMBI
2.6.I1IpoekTHpoBaHUE HWIMHAPHUECKUX OATUIOHOB 72
JaBIICHUS
2.7.0co06eHHOCTH TPOSKTUPOBAHUS 000I0UEK U3 74
BBICOKOMO/IYJIHBIX KOMIIO3UITMOHHBIX MaTEPUAIIOB
2.8.PaBHOBecHe HUTH Ha TIOBEPXHOCTH 83
2.9.O0ntumanbHas popma OasioHa TaBICHUS U3 86
BBICOKOMO/IYJIFHOT'O KOMITO3UIIMOHHOTO MaTepuaa
2.10.0OnTrManbpHOE apMUPOBAHKE MIPU TIOCKOM 91

HaANps>KEHHOM COCTOSIHHUU

201



I'nasa Ill. Pacuet u npoextupoBanue
KOMOWHHUPOBAHHBIX OAJJIOHOB JaBIICHUS
3.1.BBeacHue

3.2.OCHOBHBIE COOTHOIICHUS TEOPUH
KOMOMHHPOBAHHBIX 000JI0YEK

3.3.PacueT u mpoekTHpOBaHNE IITUHAPUICCKOTO
KOMOMHHPOBAHHOTO OAJUTOHA TaBIICHUS
3.4.PanoHanbHbIE KOHCTPYKTUBHBIC (DOPMBI M CXEMBI
apMHUPOBAHUI KOMOMHHPOBAHHBIX 000JI0YEK BpALCHHS
Crucok TuTepaTypbl
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22. CmupnoB A.M. Abspoympyras YCTOHYHMBOCTH JIETaTEIbHBIX
anmapatoB. - M.: MammuocTtpoenne, 1980. 232.

OI'JTABJIEHME

Crp.
[IpenucnoBue 3
Beenenne 4
I'masa 1. Hexotopskie cBeieHNS U3 adpOTUHAMUKA 6
HECTaIMOHAPHOTO IOTOKA
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paauanbHOM JTOKaIbHOW Harpy3Ku
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3.2.[IpyuHIHIIEI CHHTE3a HANIPSPKEHHOTO COCTOSTHUS Ha
OCHOBE MPUOJIMKEHHBIX YpaBHEHUH

3.3.JlokanbHBIH KpaeBoit 3 (eKT, OCHOBHOE U N3THOHOE
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111 000JI0YKH €O CBOOOIHBIM H 3aIll[eMJICHHBIM KpasiMH
5.5. HampsixkeHHo-1ehopMUpOBaHHOE COCTOSTHUE
000JI0YKHU CO CBOOOHBIMU KPasiMU

I'maBa 6. 3a1aun KOHTAKTHOTO B3aMMOICHCTBHS
000JI0YKY U AUCKPETHOTO YIPYTroro pedpa
6.1.[Tepenaya ot pebpa paauabHON Harpy3KH Ha
000JI0YKY C MapHUPHBIM 3aKPETJICHUEM KPacB
6.2.3ana4a U1t 0ECKOHEYHO JITMHHOW 000JI0YKH U
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momnepevHoro pedpa

6.3. beckoneuHo mMHHAS 000JI0YKA U TIPOJIOIBHOE peOpo
6.4.Pe3ynbpTaThl TEOPETUIECKOTO U IKCTIEPUMEHTAILHOTO
uccieioBaHusA. J|ByMepHas MOJEeNb CHIIOBOTO JIEMEHTa
YacTte BTOpas

TEPMOVIIPYT'ME 3AJAYU JIJIS1 OBOJIOYEK ITPU
JIOKAJIM30BAHHBLIX TEMIIEPATYPHBIX
BO3JJEMCTBUAX

['maBa 7. YpaBHEHUS TEPMOYIIPYTHX U30TPOITHBIX
o0oJiouex

7.1.Pa3pemaroriue ypaBHEHUS 00IICH TEOPUH
7.2.YpaBHeHHs IOITYOE3MOMEHTHOW TEOPUU M TEOPHU
KpaeBoro 3¢ dexra

7.3.YpaBHEHHSI MOMEHTHON TEXHUYECKOU TCOPHH,
TaHTEHIMAJIBHOTO U U3THOHOTO COCTOSHUIMA
7.4.MaTtemaTHuecKas aHAJIOTHS MEXKTy CHIIOBBIMHU U
TEeMIEepaTypHbIMU BO3JICHCTBUAMHU Ha 00OJIOYKU

I'maBa 8. beckoHeuHO AnmMHHAS 000I0YKA MTPH
JIOKAJIN30BAHHOM PacHpeesIeHUN TeMIIEPaTypPhl
8.1.Pemenne pa3peniaronero ypaBHeHus 001Iei Teoprn
0001104€eK

8.2.TlocTpoeHue penieHust Ha OCHOBE METO/1a CHHTE3a
HaNpsHKEHHOTO COCTOSHUS

8.3.IlomHOE HaNPsHKEHHO-1e(hOPMUPOBAHHOE COCTOSTHUE
000JI04KH

8.4.1lytu nanpHeIIero npeoOpa3oBaHUs BhIPaKSHHMA
JUIs ICKOMBIX (PaKTOpPOB. 3aMUCh B 3aMKHYTOM BHJIC
I'maBa 9. [TomyGeckoHeuHas 000J109Ka CO CBOOOTHBIM
KpaeM IpH JIOKAJIM30BAaHHOM TEMIIEPaTypHOM TI0JIe
9.1.Bo3aeiicTBrE TEMIIEPaTypHOTO OIS, TOCTOSTHHOTO
0 TOJIIHE 000IOUKU

9.2.TIpeoOpa3oBaHue BBIPAKEHHIA JIs1 YCHIIUI K
3aMKHYTOMY BHILY

9.3. JlelicTBHE JIOKATM30BAaHHOTO MEPETaaa TeMIIEPaTyp
0 TOJIIUHE 000JI0YKU

I'maBa 10. 0005109k KOHEYHOH JITMHBI TIPU JICHCTBUN
JIOKAJTM30BaHHOT'O TEMIIEPATYPHOTO OIS

10.1. [IeiicTBre Ha 000JIOUKY C MAPHUPHBIM
3aKpeTiCHHEeM KPaeB TeMIIEPAaTypPHOTO IO,
MOCTOSTHHOTO TIO €€ TOJIIINHE
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10.2.Cnydaii neficTBus nepenajaa TeMnepaTyp 1o
TOJIIIMHE 000JIOUKH C MAPHUPHBIM 3aKPETIIICHHEM KpaeB
10.3.IIpumeHeHne MaTEMAaTUYECKOM aHAJIOTUH TTPH
TeMIeparype, MOCTOSIHHOM IO TOJIIHHE 000JI0UKH
10.4.TlpumeHeHnEe MaTEMAaTUYECKOM aHAJIOTUH MTPH
nepenasje TeMIepaTyp Mo TOJIIIKUHE 000I0UKH
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28. O6onenckuii E.I1., Caxapos b.1., Ctpeko3os H.II. [IpounocTs
arperaToB 00OPYAOBaHHS U 3JIEMEHTOB CUCTEM >KH3HE0OECTIeUeHHUS
JeTaTeNbHBIX anmnapaToB. - M.: Mammunaoctpoenue, 1989. 248:.

OI'JTABJIEHUE

Crp.
[IpenucioBue 3
Ot aBTOpOB 4
I'maBa 1.00€HHOCTH METOIUKY TIPOYHOCTHBIX PACUETOB 6
3JIeMEHTOB 00opynoBanus JIA
1.1. HopmBbI IpOYHOCTH 6
1.2.OrpannueHre CKOPOCTH IOJIETa CaMoJIeTa 110 9
YCJIOBUSIM MIPOYHOCTH
1.3.Metomp! pacdeTa Ha MPOYHOCTH AIIEMEHTOB 12
KOHCTPYKLIUH
1.4.Be160op kordduimerTa 6e30macHOCTH 16
1.5. KoHCTpYKIIMOHHBIE MaTepUabl 17
I'maBa 2. PacyeT mpoOYHOCTH TOJICTOCTEHHBIX 22
KOHCTPYKIHI MEXaHHYECKOT0 000py10BaHUS
2.1. ToncrocteHHble chepbl 22
2.2.PacyeT TOJICTOCTEHHOTO MMIMHIIPA 27
2.3.PacueT TOJICTOCTEHHOTO IHINHIPUIECKOTO 29
6amiona
2.4. TemnepaTypHble HAPSHKEHUS B TOJICTOCTCHHOM 31
UINH/IPE
2.5.KoMOuHMpOBaHHOE HATPYKCHHE 34
2.6. TemmniepaTypHbIe HANPSHKEHUST B TOJICTOCTCHHOM 35
cheprueckom OatoHe
2.7.CocTaBHBIC ITWIHHIPHI 36
2.8.Teopuun mpoYHOCTH 40
I'maBa 3. PacdeT mpoYHOCTH TOHKOCTEHHBIX 46
KOHCTPYKLUH
3.1.DmeMeHThl MEXaHUIECKOTO 000PYIOBaHUS 1 46
cHCTEM 00ecreUeHUsl KU3HEIEATSITbHOCTH,
OTHECEHHBIE TI0 IPOYHOCTH K TOHKOCTEHHBIM
KOHCTPYKIUSIM
3.2.0cHoBHBIE CBeJICHHS U3 0E3MOMEHTHON TEOpUH 47
000J04€eK
3.3.PacueT Ha MPOYHOCTh TOHKOCTEHHBIX TIAJKHX 56

060H0'—ICK, Harpy>X€HHbIX OTaBJICHUEM
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3.4.0cobeHHOCTH pacueTa Ha MPOYHOCTh
TOHKOCTEHHBIX TJIAJIKUX 000J0YEK C yIeTOM
THJIPOCTaTUYECKOTO JaBJICHUS

3.5. BBenenne B MOMEHTHYIO TEOPHUIO 000JI0UEK
BpAICHUS

3.6.KpaeBoii apexT B pacuere TOHKOCTCHHBIX
000104eK

3.7.PacueT NpoYHOCTHU 30H COTIPSHKEHHS 000JI0UYEK
I'maBa 4. HexoTopble BOIPOCH! YCTOWIHMBOCTH
TOHKOCTEHHBIX KOHCTPYKIIMI MEXaHHYECKOTO
o0opymoBaHUs

4.1.YcToiunBOCTh TOHKOCTEHHBIX CTEPKHEH B
yIpyroi 006JacTH U 3a MpeieaMu yIIpyrocTu
4.2.YCcTONYMBOCTD TIAJKUX TUIACTHH
4.3.YCcTOHUMBOCTh MOAKPEIUICHHBIX TaHETeH
I'maBa 5. Oco0GeHHOCTH pacueTa MPOYHOCTH
KOHCTPYKIMI U3 TKaHEBOro MaTepuasa

5.1. TkaHeBble MaTepHalibl, IPUMEHSIEMbIE B CUCTEMAX
xu3HeobecneueHus JIA

5.2.OcHOBHBIE YpaBHEHHSI TCOPHH MSTKHX TOHKUX
000109eK

5.3.0cobeHHoCcTH pacueTa Ha MPOYHOCTh HAaTyBHBIX
MSTKHAX KOHCTPYKITUH

5.4.PacueT Ha IPOYHOCTH CKaaHIPOB

5.5.Pacuet Ha IpoYHOCTH MapaoTa

5.6.PacueT Ha IPOYHOCTH KYIIOJIa TApamnIoTa
I'maBa 6. OCHOBBI TUHAMUYECKUX PACYECTOB
KOHCTPYKITHi o6opynoBanus JIA

6.1.O0mue cBenenHust

6.2.KonebaHusi TMHEWHBIX CUCTEM C OJHOM CTETICHBIO
CBOOOIBI

6.3.Konebanust HeMMHEHHBIX CHCTEM
6.4.KoaddummeHTs! BIVSHAS

I'maBa 7. Onenka cpoka ciry>k0bl 2JIEMEHTOB
KOHCTPYKIUH 10 YCIOBUSM CONPOTHBIICHUS
YCTAJIOCTHOMY pa3pyIICHUIO

7.1.OcHOBHBIE IOHATHUS COMPOTUBICHUS
YCTAJIOCTHOMY Pa3pyIICHUIO U JJOJITOBEYHOCTH
7.2.MeTonpl TOJNYYSHHST XapaKTEPHCTUK
Harpy>KeHHOCTU KOHCTPYKIIUU
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7.3.MeTo/1bl IOTYYEHUS XapaKTEPUCTUK
COIIPOTHBIICHHS YCTAIOCTHOMY Pa3pyIIeHHIO
7.4.MeTorKa OIIEHKH 0€30MacHOTO CPOKa CITYKOBI
KOHCTPYKLIUH

7.5.DKxcneprMeHTalIbHbIE METO/IbI OLIEHKU CPOKa
CITy>kKObI KOHCTPYKIIUH
7.6.PacueTHO-3KCTIEpUMEHTAILHBIE METO Bl OTICHKH
CpOKa CTy)XObl KOHCTPYKIIUH

7.7.1IpuMeHEeHHE METOIOB MEXaHUKH Pa3pyIICHHS
JUISL OLEHKH JTOJITOBEYHOCTH

I'maBa 8. HexkoTopsie BONPOCH MEXaHHYECKOM
(pOoYHOCTHOI) HA/IEKHOCTH KOHCTPYKITHIA
obopynoBanus JIA

8.1. XapakTep 0TKa30B 3JIEMEHTOB KOHCTPYKITHI
obopynoBaHus

8.2.BeposaTHOCTHBIE XapaKTEPUCTUKN HECYIen
CHOCOOHOCTH KOHCTPYKIIUU

8.3.Pacnpenenenue napaMeTpoB CUCTEMbI OOBEKT —
Harpyska — cpena

8.4.01eHka BeposSTHOCTU 0€30TKa3HOU pabOThI IPU
BHE3AIMHBIX OTKa3ax

8.5.0mneHka HapaOOTKH JIEMEHTA ITPU MHOTOKPATHOM

NPUIOKEHUHN HATPY3KH
8.6.[IpoekTrpoBaHme ONTUMATHLHOW KOHCTPYKITHH C
TOYKH 3pPCHUS 3a/IaHHON HAJIC)KHOCTH

8.7.0uenka HaAC)KHOCTA KOHCTPYKITHH TI0
HAJIKHOCTH €€ DJIIEMEHTOB

Cnucok nurepaTypsl
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30. OopasnoB WN.®., Hepybaitno b.B., Annmpuanos U.B.
ACHMIOTOTHYECKHE  METOABl B  CTPOHUTEIBHOW  MEXaHHKE
TOHKOCTCHHBIX KOHCTPYKIHMH. - M.: Mammunaoctpoenue, 1991. 416
c.

OI'JTABJIEHUE

Crp.
[IpemucnoBue 3
['maBa 1. PerynspHbie BOZMYIIIEHUS TTApaMETPOB 5
KOHCTPYKLUI
1.1.3ama4u Ha cOOCTBEHHBIE 3HAUCHUSI 5
1.2. YCcTOWYMBOCTH OBAJILHOW IIMIIHHIPUYECKOM 19
000JI0YKH, HATPYKEHHOW PABHOMEPHBIM BHEITHUM
JIaBJICHHEM
1.3.YcToWYHBOCTh KOHCOJIBHOTO CTEPIKHS 23
1.4. YcTpanenue HepaBHOMEPHOCTEH 25
1.5. Henuuelinpie KoneOaHus CTPUHTEPHON 000JI0YKH 35
1.6. HekBa3unuHeliHasi aCHMITOTHKA HEIMHEHHOM 39
CHCTEMBI C OTHOM CTETIEHBIO CBOOOBI
I'maBa 2. CuHTYNISpHBIE BOBMYIICHUSI B MEXaHHUKE 45
IUTACTHH U 000JI09eK
2.1.Meton 'onbnenBeiizepa-Bummka-Jlrocrepanka 45
2.2.Meron 1ByX MacuITaboB 51
2.3.0mpeneneHne mapaMeTpoB aCHMITOTHIECKOTO 55
UHTETPUPOBAHUS
2.4.3ru6 pacTsHYTOU TUTACTUHKH 59
2.5. Ynponienne ypaBHEHHH KPyTroBOM 62
THHIPUYECKON 000TOUKH
2.6.13ru6 y3K0# TIIacTUHKA 66
I'nasa 3. [IpuGnmxeHHBIC YpaBHEHUS TEOPHH 72
KOHCTPYKTHUBHO-OPTOTPOITHBIX IMIMHAPHIECKUX
o0oJouex
3.1.Craruueckue 3agayu 72
3.2.Pacunenenne TpaHAYHBIX YCIOBUN 77
3.3. YrpoluieHHbIe KpaeBble 3a/1a4i HETMHEHHON 96
JTUHAMUKA
3.4.Pac4et OTKpPBITBIX 000JI04EK 121
3.5.0001109KH C peIKO paCIIONIOKEHHBIMHU 128
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CTpUHTEpaMHU
I'naBa 4. CoctaBHBIE KpaeBbIe 33J]a4l TEOPUHI
THHIPUYECKIX 000I04eK

4.1.CocraBHbIE KpaeBbIe 3a/1a4M CTATUKHA U30TPOITHBIX
o0oJiouex

4.2.01eHKa TOYHOCTH METOJIa COCTABHBIX YPaBHCHUN
4.3.CocTraBHbIE KpaeBbIe 3a/1a4M THHAMUKN 000JI0UEK
4.4.CocraBHbIe KpaeBbI€ 314 CTaTUKU
KOHCTPYKTHBHO-OPTOTPOITHBIX 000JI0UeK

4.5.3ana4u TMHAMHUKHA KOHCTPYKTHBHO-OPTOTPOITHBIX
000J09eK

4.6.CocTaBHbIC KpaeBbIC 3a]]aul YCTOHYUBOCTH
KOHCTPYKTHBHO-OPTOTPOITHBIX 000JI0UEK

['maBa 5. MeTozap! CMHTE3a HANIPSKEHHBIX COCTOSTHUN
5.1.06 acuMNTOTHUYECKOM MOTPEIIHOCTH
YIPOIIEHHBIX YpaBHEHHUH Teopun o0oitouek. Permenne

JUIs1 OECKOHEYHO JJIMHHOM ITMIHHIPUIECKON 000JI0UKH

5.2.TIpuHIHMIIBI CUHTE3a HAMIPSHKEHHOTO COCTOSTHUS U
JIEUCTBUTENbHAS IOTPETHOCTD PENIEHUN
NpUOTKEHHBIX YPaBHEHHUN

5.3.JlokansHbIH KpaeBoi 3¢ (eKT, OCHOBHOE U
U3rMOHOE COCTOSIHUS IPU HATPy>KEHUH 000JI0YEK MO
OTpe3KaM KOHTypa

5.4.3anmch BRIpaKEHUH TSI CUIIOBBIX (DAKTOPOB B
3aMKHYTOM BH/I€

5.5.TIpeobpazoBanne BeIpaKCHUN TS TIEPEMETICHHIA
I'maBa 6. Pactmpenue o61acTv IpUMEHUMOCTH
METO/1a BO3MYIIICHUI

6.1.Meron anmpokcumanuii [Tage (AIT)

6.2. YCKOpeHHe CXOAMMOCTH UTEPAIMOHHBIX
IpOIIECCOB

6.3.O1eHka 00acTH MPUMEHUMOCTH METO/Ia
BO3MYIIEHUH Tipu oMoy metoa All
6.4.Ucnons3oBanue metoaa All s cpanuBaHus
NpeACTbHBIX PA3IOKECHUN

6.5. O6pamenne mpeodpazoBanus Jlamraca mpu
MOMOIIU ABYXTO4YeuHbIX All

['maBa 7. Meton ocpeHEHHS

7.1.Meto OCpeJHEHUS B HEIMHEHHBIX 3a1a4ax
7.2.Bsi3KOyIIpyTye 3a1a4u U METOJT 3aMOPaKUBAHHUS
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7.3.Ocpennenuie nuddepeHmanbHbpIX ypaBHEHUH ¢
OBICTpOTIEpeMEHHBIMH KO PHUITHCHTAMU
7.4.OcecuMMETpUYHBIN U3rH0 TOPPUPOBAHHOMN
KPYIJIOW TUTACTUHBI

7.5. lepopmariust MeMOpaHbl, apMUPOBaHHON
BOJIOKHAMU

7.6.3ru6 moaKperyIeHHOH MOJIOCHI ¢ y4ETOM
JUCKPETHOTO XapakTepa pa3MelleHus pedep

7.7. Ipyroii crioco0 pemerns quddepeHnaIbHbIX
YPaBHEHUH C MEPUOIUIECKU Pa3phIBHBIMU
KOdpdUITMECHTaAMH

7.8.YrpolieHHbIe YpaBHEHUSI TEOMETPUIECKU
HEJIMHENHON TUHAMUKHU

7.9.Konebanus UIUHAPUIESCKONW 000IOUKH C
OOJIBIIIM YHCIIOM MPUCOETNHEHHBIX Macc

['maBa 8. AcUMNITOTHYECKUI METOJT TMHAMHYECKOTO
KpaeBoro 3¢ dexra

8.1.CoOcTBeHHBIC KOJICOAHUS CTEPHKHS
8.2.Co0OCcTBeHHBIE HETMHEWHBIE KOJICOAHHS CTEPIKHS
8.3.Co0cTBeHHBIC HEIMHEWHBIC KOJICOAHUS
PSIMOYTOJIEHON TJTACTUHBI

8.4.Pacmmpenue 001acTi MPUMEHUMOCTH METO/1a
JTUHAMHYECKOTO KpaeBoro ddekra

['maBa 9. MeTopl BO3MYIIIEHHS BH1a TPAHUIHBIX
YCJIOBHI U UCXOHON 00JacTH

9.1.MeTo/ BO3MYIIICHHS BH/Ia TPAHUYHBIX YCIOBHIA
9.2. Vny4ieHHbIH METO/ BOBMYIIICHHS BUIA
TPaHWYHBIX YCITOBUN

9.3.Kpyuenue crepxss, nepGopupoBaHHOTO
KBaJJPaTHBIMH OTBEPCTUSIMHU

I'masa 10. /Ipyrue acCHMITOTHYIECKHE METOTBI
10.1.Merox cpammBaeMbIX aCUMIITOTUYECKUX
pa3ioKeHUN

10.2.Meton Benrnens-Kpamepca-bpumniosna (BKB)
10.3.BapuanmoHHO-aCUMIITOTHYECKUI METOT
10.4.Pa3neneHue OBICTPHIX U MEIJICHHBIX
COCTaBJISIOLIUX MIPU MOMOIIH MTPeoOpa3oBaHus
['uns6epra

10.5.Merox HOpMaJIbHBIX (OPM B HETUHEHHBIX
3aadax
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I'maBa 11.HekoTopble aCHMITOTUYECKUE PE3YJIbTATHI
B JIOKQJIBHBIX 3a/1a4ax MIPOYHOCTH 000I0UEK
11.1.Cnyuaii geiicTBUS OKPYKHOH JIOKaIbHON
Harpy3Kd Ha HMIMHAPHYECKYIO 000JI0UKY
11.2.JlokanbHbIe HAMPSHKEHUS B IWIMHAPHYECKOM
000J109Ke, HAarpy>KEHHOU TT0 KPYTOBOM TIIOMIAIKE
11.3.Tlonorast 060109Ka MPH ACUCTBUH JIOKATHHON
HOPMAaJIbHON Harpy3Ku

['maBa 12.CutoBast ¥ TepMOyTIpyTas 3aa9u JJIs
(bu3nyecKu OPTOTPOMHBIX HUIUHIPHUECKUX
000J104eK. ACUMIITOTUYECKHE PEIICHUS
12.1.VcxonHas cucTeMa ypaBHEHHI B IEPEMEILICHHSIX
12.2.Cny4aii aeicTBHS panuaibHOMN JIOKaIbHOU
Harpy3Kku

12.3.0060110uKa Ipy JTIOKATU30BAHHOM
TEMIIepaTypHOM T0JI€, HTOCTOSHHOM TIO TOJIIHHE
12.4.Cny4aii T0KaJIu30BaHHOTO TEMIIEPATYPHOTO
nepernaja 1o ToJIKuHE 000J0YKH
12.5.TIpeoOpa3oBanne pemeHus: TEPMOYIIPYTOit
3aJ]a4u K 3aMKHYTOMY BUIY

12.6.TepmocuinoBas aHAJIOTHS TIPH ACUMITOTHISCKOM
pacuJIeHEHUU U CUHTE3€ HAIPSHXKEHHOTO COCTOSHUS
000J10YKH
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35. Jlymuenko A.A. IIpouHOCTP WM TPOEKTUPOBAHHE DJIEMEHTOB
ABHAIMOHHBIX KOHCTPYKLIHH M3 KOMIO3UIMOHHBIX MaTEpHajOB. —
M.: U3n-80 MAH, 2007. — 20@.

OI'JTABJIEHUE
Crp.

IMMPEJUCIIOBUE 3
1. PACYET ITPOCTPAHCTBEHHBIX 4
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1.1.Pacdet MHOTO3aMKHYTBIX 000JIOYEK THITa KECCOHOB 4
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2.1.4.Bwi60op pacyeTHBIX QYHKITUH C YI€TOM YCIOBUH 61
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2.2.2 TlogxpernyieHHas TaHellb, HarPyKCHHAsI
PacCTATMBAIONIIMH CHIIAMH

2.3. YCTOMYMBOCTH MOAKPETUICHHBIX TTaHEIeH
2.3.1.MectHas oTepsi yCTOWIMBOCTH TPOIOTHHO
MOJIKPETIJICHHBIX TaHeNeH

2.3.2.MectHas u 001mas morepsi yCTOWIHMBOCTH
KOHTYPHO MOJKPETIIICHHBIX MaHeNei

3. OIITUMAJIBHOE ITPOEKTUPOBAHUE .
3JIEMEHTOB ABUAITMOHHBIX KOHCTPYKIINN
3.1.OcHOBHBIE ATAIBI MPOCKTHPOBAHHS
3.1.1.BBenenue

3.1.2.[TapameTpuueckuii aHaJIN3 MacChl KOHCTPYKIIUU
3.1.3.ITocTaHOBKa 3a/1a4¥ O TIPOCKTUPOBAHUH
KOHCTPYKUMH MUHUMAaJIbHOI Macchl

3.1.4.Mopeny ONTUMHU3ANNN KOHCTPYKITHIA
3.1.5.KoaddunmenT 6e3onacHOCTH TpU
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4. ®dwurypoBckmii B.M. Pacuer Ha TpPOYHOCTH OECTIMIOTHBIX
JeTaTeNIbHBIX amnmnapaToB. Yd4eOHoe mocoOue uisi By30B. -M.:
Mammnoctpoenne, 1973. 354.

OI'JTABJIEHME

Crp.
[IpenucnoBue 3
YacTp nepBas .
PACYET HAT'PY30K HA JIETATEJIbHbIN
AIIITAPAT
['maBa |. Harpy3ku Ha neTaTenpHBIN anmapar B TI0JIeTe 5
§ 1.Cuibl, AeHCTBYIOIIME HA JICTATSNIBHBIN amnapaT B 6
HoJIeTe; Ieperpy3Ku
§ 2.3aBHCUMOCTD MEPErpy3KU OT YIiia OTKIOHECHHUS 10
pyJIst Ipu MaHEBpe
8§ 3.OmnpeeneHre MakCUMaIbHBIX MAHEBPEHHBIX 14
Heperpys3ok
8 4.OmnpenerneHne Harpy30K Ha MAHEBPEHHOM Y4aCTKe 18
noJjera
8 5.0mpenenenne Harpy30K Ha HEMaHEBPCHHOM 24
Y4YacTKe IoJieTa
8§ 6.Ileperpy3ku u pacueTHbIC CIIyYanu HATPYKEHHS IS 28
CaMOJIETOB
8§ 7.Koaddurment 6e3omacHocTn 30
I'masa |l. Harpy3ku Ha nerateipHBIN ammapar npu 34
CTapTe, TPAHCTIOPTHPOBKE HOCUTENIEM U B HA3EMHBIX
CIIydasix HarpyXeHus
8 1.Harpys3ku mnpu crapre 34
§ 2.Harpy3ku npu TpaHCIIOPTUPOBKE PAKETHI 37
HOCHUTEJIEM B JIETHBIX CITyJasx
§ 3.Harpy3ku Ha caMoJIeT U MO/IBEIICHHbBIC K HEMY 38
paKeTsl B MOCAJOYHBIX CIIydasix
8 4. Ha3zemHbIe ClTydal HarpyXCHHUs 42
I'naga lll. Pactipenenenue Harpy30k 1o KpbLTy, 44

320



KOpILyCYy, CTa0MJIN3aToOpy, ONEPEHUIO

8 1.PacnpeneneHue adpoIuHaMUICCKON HArPy3KH 110
MOBEPXHOCTH KpbLIa

§ 2.MaccoBas Harpy3ka Ha KpbU10. M3rubaromue
MOMEHTBI U IEPEPE3bIBAIOIINE CUITBI

8 3.Pacnpenenenue adpoIuHaAMUICCKON HArPy3KH 110
CTaOUITN3aTOPy M OTIEPEHUIO

8§ 4.PacnpeneneHue adpoIHHAMHYECKOI HATPY3KH 10
KOpITyCcy

8§ 5.Onpeenenne U3ru0arIINX, KPYTSAIUX MOMEHTOB
Y MIPOJIOJIBHBIX, IEPEPE3BIBAIOIINX CHJII IS KOpITyca
§ 6.BnusiHUe yIpyrocTH JeTaTeIbHOrO anmnapara Ha
€ro HarpyXeHue

I'maBa |V. Pacder HarpeBa KOHCTPYKIIUH JICTATEIIHHOTO

anmnapara
8 1.Ucxoaubie ypaBHeHHs. CTallMOHAPHBIN HAIPEB
§ 2.HecranuonapHsiii HarpeB OOIIUBKU

§ 3.Pacuer HarpeBa MoJKPEIUICHHON OOIIUBKU

Yactp BTOpas

PACYET HA ITPOYHOCTDB KOPITYCA
JIETATEJIBHOI'O AIIIIAPATA

Bsenenue

I" naBa V. Pacder TOHXEpOHHO-CTPUHTEPHBIX U
CTPUHT€PHBIX OTCEKOB KOpITyca

§ 1.Mero peAyKIIMOHHBIX KOAPPHUIINESHTOB

§ 2.Tloctpoenue auarpamm aedopmariuit

§ 3.OmnpeeneHne KPUTHISCKUX HAPSDKSHAN TS
IPOAOJIBHBIX AJIEMEHTOB

8 4.OmnpeernenHne KPUTHUSCKUX HATPSDKCHUHN TSt
OOIINBKH

8§ 5.0mnpeenenne KacaTelbHbIX HAMPSIKCHHUI B
CEYEeHHH KopIryca

§ 6. Yuer mona3yvyecTy npu pacyere ceueHHs KopIiyca
§ 7.0mnpeeneHne pa3pyarolei Harpy3KH s
CEYeHHUs KopIryca

8§ 8.0mnpeenenne KacaTelbHbIX HAMIPSIKCHHUI B
CEYEHUU NpU ACHCTBUN Pa3pyILAIOLIUX HAIPy30K
I'nmaBa VI. Pacuet GeccTpuHIrepHBIX OTCEKOB KOpITyca
§ 1.PacueTHble YpaBHEHUSI CHMMETPUYHO

321

44
53
58
63
69
73
80
80
86

91
93

93
100
103
109
116

120
123

131

132
133



Harpy>K€HHOU 000JIOUKH BpaIeHUS

§ 2.PacueT oTceka Ha MOJHYIO Harpy3Ky

§ 3.Pacuer oTceka U3 TPEXCIONHOM 000I0UKH C
3aI0JTHUTEIEM

§ 4.Pac4eT 0TCEeKOB U3 ITACTHKOB

I'maBa VII. PacueT TOIUIMBHBIX U ABUTATEITHHBIX
OTCEKOB KopIryca

§ 1.HarpyxeHue TOIUIMBHBIX 0aKOB, KaMep JBUTaTeseH
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I'maBa XIV. Pacyer s1eMeHTOB KpbLIa
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5. MuxeeB P. A. [IpoyHOCTh BEpTOJETOB. YUEOHUK I BY30B. -
M.: MammnocTtpoenue, 1984. 28C:.
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§ 7.6.Ydert BHey3/10BO# Harpy3ku. OnpeeneHue
Y3JIOBBIX MIEPEMEIICHHIHA

§ 7.7.OCHOBHBIE COOTHOIICHHS JJIs1 000JI09eK
BpAIEHHS IPU OCECUMMETPUYHOM HATrPYKCHUU

§ 7.8./30mapaMeTpuiecKie KOHEYHBIC DIEMCHTBI
000JI0UKH BpaIIeHUs

§ 7.9./IByxy3110BOii KPUBOJIUHEHHBIH KOHECUHBIN
3JIEMEHT 00OJIOYKH BpAIICHHS

§ 7.10.Matpwuiia 5xeCTKOCTH LIMAHr0yTa

§ 7.11.00beanHEeHNE KOHEYHBIX YJIEMEHTOB.
Omnpenenenne nepeMenicHUN 1 HAPsHKEHU T

8 7.12 . Jleopmariuut IpOU3BOJIBHOMN MMOBEPXHOCTH

8§ 7.13.KoHeuHbIe 3JIeMEHTBI IIPOU3BOJIBHOM 000JI0UKH
§ 7.14 Ilpumepsl pacueTa

I'maBa 8. KapkacupoBaHHBIE TOHKOCTECHHBIE
KOHCTPYKLIUH

8 8.1.KoHeyHOo3IeMEeHTHAs UeaTr3aus KOHCTPYKITHH
§ 8.2.Kone4HbIe 37IeMEHTHI 0€3MOMEHTHON OOIIHBKA

§ 8.3.KoHeuHble 371eMEHThI H30MIAPaMETPUIECKOTO THITA
IUISL JIOHXKEPOHOB

§ 8.4.CocraBHbIC KOHEYHBIC 3JIEMEHTBI JIOHKEPOHOB

§ 8.5./IByXy3JI0BO KOHEYHBIH JIEMEHT IINAaHTOyTa

§ 8.6.KpuBosinHeliHbIe KOHEYHBIC JICMEHTBI
HIMaHToyTa

§ 8.7.3aximounTebHbBIC 3aMEYaHHS

§ 8.8.[Ipumepsl pacuera

Yacte V. [JuHaMudeckue 3a1a4u
I'nmaBa 9. CoOTHOLIEHUS METOa KOHEUHBIX DJIEMEHTOB B
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3aauax JUHAMHUKHI
8 9.1.I1peaBapuTtesbHbIC 3aMEYaHUS

§ 9.2.Marpu4Hoe ypaBHCHUE IBIKCHUS KOHCTPYKIHH
§ 9.3.CoracoBanHas U AHaroHaibHas GOPMYTHPOBKU
MaTPHIIBI Macc

8 9.4.Marpuiibl MaCC KOHCUHBIX JIEMEHTOB C
JTUHEHHBIMU CMEIICHUSMH Y3JI0B

§ 9.5.Marpuiisl MacC KOHEYHBIX HIIEMEHTOB
n3rudaeMpIX TUIACTHH

§ 9.6.Marpuiisl MacC KOHEYHBIX JIEMEHTOB 000JIOUCK
8 9.7.Marpuiibl Macc KOHEUHBIX JIEMEHTOB Opyca
I'masa 10.Pacuer quHaMUUECKOTO MOBECHUS
KOHCTPYKLIUH

§ 10.1.Cob6cTBeHHBIE KOTEOaHUS

8 10.2.0pToroHaabHOCTh COOCTBEHHBIX (hOpM
Kosie0aHui

§ 10.3.I1pumepsl pacueTa

§ 10.4.Pasznoxenue ABMKEHHS IO popMam
COOCTBEHHBIX KOJIeOaHUI

§ 10.5.0 npsMoOM HHTErPHUPOBAHUN YPABHECHUI
JIBYDKEHHS

§ 10.6.MeTox eHTpaIbHBIX Pa3HOCTEH

8 10.7.Metox Heromapka

3aKiro4eHue

Crucok TuTepaTypbl

[IpenmeTHBIN yKa3aTenb
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9. O6paznoB WN.®., Bynsrue JI.A., Bacumses B.B. u np.
CrpoutenbHas MEXaHHWKA JIETATEIbHBIX alMapaToB. YUYeOHHUK Ui
BYy30B. -M.: MammHoctpoenue. 1986. 536.

OI'JTABJIEHUE
Crp.

[IpenucioBue 3
I'nasa 1. BapranmoHHbIE TPUHIIUIIBI U IPUKJIATHbIC 5
METO/IBI PEMICHUH 3a/1a4 CTPOUTEIFHON MEXaHUKU
1.1 OcHOBHBIEC COOTHOIICHUS TEOPUHU YIIPYTOCTH 5
1.1.1.Teopus nedpopmarnmit 5
1.1.2.Teopus HanpsDKEHUN 6
1.1.3.®Dusnveckne COOTHOLICHHUS 10
1.1.4. Metonp! pemieHus 3a1a4 B TICPEMEIICHUSAX U B 11
HaTNPSHKEHUSIX
1.2.TlorentmanbHas sHeprust [ehopMaIiy yupyroi 13
CHCTEMBI
1.3. BapuanuonHoe pelnieHue 3a1a4u B nepemenienusax 17
1.3.1.TTomHas 3HEPTHS YIPYTOH CUCTEMBI 17
1.3.2.Bapuanuonssiii npunimn Jlarpanxka 18
1.3.3.ITpumep — 3amaga 06 u3rude OanKu 21
1.4.BapuanoHHOE pelICHUE 3a/1a4H B HAMPSHKEHUSIX 23
1.4.1. lontoHUTEIbHAS TIOTCHITMAIBHAS YHEPTHS 23
1.4.2. Bapuanmonnsnii npuHIUn KacTuibsHo 24
1.4.3.TIpyHIMT HAUMEHBIIEH PabOThI 27
1.4.4. Teopema KacTtmbsiHo 28
1.4.5.TIpumepst 29
1.5.CmemaHHbIi BapUAITMOHHBIA TTPHHITATT 32
1.6.TIpuknagHple METOBI PEIICHHUS 3a/1a4 34
CTPOUTEIIbHOW MEXaHUKH
1.6.1.Meton Puriia—Tumorenko 35
1.6.2.Meton byonoBa—I anepkuna 37
1.6.3.Meton BiacoBa—KanTopoBuya 39
1.6.4.Meton ITankoBrnua—Tpeddia 40
1.6.5.KoHe4yHO-pa3HOCTHBIE METOIbI 42
1.6.6.BapuanmonHo-pa3HOCTHBIA METOT 46
1.6.7. IuddepennuanbHO-pasHOCTHBII MeTO (METO 48
MPSIMBIX)
1.6.8.MeTo JIOKaJIbHBIX BapHaIlHid 49
1.6.9Meron KoJUTOKAIHIA 51
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I'maBa 2. Pacuer cTep>KHEBBIX CHCTEM

2.1. ®epmeHHbIC, paMHBIE I KOMOMHHPOBAHHBIE
CHCTEMBI

2.1.1.0npenenenus. PacaeTHpie CXeMBI
2.1.2.T'eomeTpudeckast HEH3MEHIEMOCTh CUCTEMBI
2.2.PacyeT cTaTH4eCKH OTPEICIIMMBIX CTEPKHEBBIX
CHCTEM

2.2.1.CraTHyecKy ONpeIeTUMbIC CUCTEMBI
2.2.2.Meto BBIpE3aHUS y3JI0B

2.2.3.MeTo1 MOMEHTHBIX TOYEK (111 IIoCcKuX (hepm) u
MOMEHTHBIX OCeH ()11 POCTPAHCTBEHHBIX)
2.2.4.0OnpenencHue NepeMeICHUN Y310B CTATUYECKU
OTpEeACTUMBIX (epM

2.3Pacuer craTndecKu HEOTIPEICITUMBIX CTEPKHEBBIX
CHCTEM METOJIOM CHJI

2.3.1.0npenenenne yCHIIAN B CTEPKHIX
2.3.2.0mnpepeneHue nepeMeIeHui y3aoB
2.3.3.HekoTtopkie 00001eHUS

2.3.4.Vicionp30BaHUE CUMMETPHUH TIPU pacyeTe pam
2.3.5.I1Tpumep pacyera KOMOMHUPOBAHHOM CUCTEMBI
2.4.PacyeT mmaHroyToB

2.4.1.0OnpenencHue yCUINH PH HATPYKCHUU B
TUIOCKOCTH LITTaHT0yTa

2.4.2.0OnpeneneHue mepeMeIieHui mmaHroyTa

2.4.3.0 pacueTe IIMaHrOyTOB, HATPYKEHHBIX
NEePIEHINKYISPHO UX MIIOCKOCTH

2.5.PacueT mIoCKuX paM METOIOM MepeMeIIeHHHA
2.5.1.0npenenenne yucia HEM3BECTHBIX
2.5.2.0cHoBHas cucTeMa U KaHOHWYECKUE YPABHCHHS
.5.3.0mnpenenenne kodPpPUINECHTOB KAHOHHYECKUX
paBHEHUI

.5.4.TIpumep pacueTa paMbl METOAOM MEPEMEIICHUI
.6. MaTpuuHbIie METO/IbI pacyeTa CTEP’KHEBBIX CUCTEM
.6.1.Mneanu3upoBanHas pacueTHasi CXxeMa
.6.2.MeTtoz cun B MaTpudHO# popme
.6.
.6.
.6.

<N

3.Yder TemnepaTypHBIX BO3ICHCTBUI
4 .Meto1 nepeMelieHui B MaTpUIHON (popme
5.Martpwuiia )KeCTKOCTH CTEP>KHEBOW CHCTEMBI
naBa 3. Pacuer mnactun
.1.OcHOBHBIE TUNOTE3bI U YPABHEHUS
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3.1.1.PacueTHas cxema miacTuHbl. [ UImoTe3st
Kupxroda

3.1.2.BbIBOJ] ypaBHEHH T€OPUU TOHKUX TUIACTHH
3.2.[1nockoe HanpsHKEHHOE COCTOSTHHE TTACTHH
3.2.1.VcxonHbie COOTHOILICHHUS

3.2.2.01HOpOTHOE THTIOCKOE HATPSHKEHHOE COCTOSTHHE
3.2.3.KoHIeHTpanus HanpsoKeHUH B ITACTHHE C
OTBEPCTUEM

3.3. U3rub npsmMoyroinbHBIX IIACTHH
3.3.1.YpaBHeHHs TeOpHH U3rMOA TUIACTHH U TPAHUYHBIC
yCIIOBHUS

3.3.2.Mertoabl pacyeTa IPsSIMOYTOJIBHBIX TUIACTHH
3.4.13rub KpyripIxX IIACTHH

3.4.1.VicxonHble COOTHOILICHHUS
3.4.2.0cecuMMETPUYHBIN U3TUO KPYTIIBIX TUIACTHH
I'maBa 4. Pacuer 060104ek

4.1.YpaBHeHus ob1et Teopun 000s1049eK
4.1.1.0OcHOBHBIE OTIpE/IEICHUS

4.1.2.VicxomHble COOTHOIICHHUS B KPUBOJIUHEHHBIX
KOOpJAWHATax

4.1.3.OCHOBHBIE COOTHOIIIEHUS OOIICH TEOPUH
0001104€eK

4.1.4.I'paHWYHBIC YCIOBUS

4.1.5.TlomHas sHEpTHS 000IOUKH
4.2.0cecumMmeTpuyHas 1edopManus HIHHIPUICCKON
000JI0YKHI

4.2.1.BpIBOJ pa3peuiaroniero ypaBHeHUs

4.2.2 Kpaeoii 23¢ ekt u 6e3MOMEHTHOE COCTOSTHHE
4.3.be3aMoMeHTHas TeOpHs 000JI0UYEK BpaIIECHUS
4.3.1.T'eometpuist 000JIOUKH BpAIICHUS
4.3.2.0OcHOBHBIE COOTHOIICHHUS 7151 0€3MOMEHTHOM
000JI0UKH BpaIIeHUs

4.4.OcecummerpuyHas nedopmanus 000JI09KH
BpaICHUS

4.4.1.0cecummeTrpuuHas aegopmanus

4.4.2 . be3aMOMEHTHOE HAMPSKECHHOE COCTOSTHHE
4.4.3 Kpaeoii 3¢ ekt

4.4.4 I'paHrgHBIC YCIIOBHS M YCIIOBHS CONPSKEHUS
4.4.5 .Ilpumepsl pacueTa

4.5. AuTucuMMeTpuYHas fedopmMaius 000JI0UKH
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5
5
.6. Teopus mosorux 060I049EeK
6
6

.6.3.Texunveckas Teopus MIITMHAPUICCKUX 000I09EK
4.7.1lony06e3MOMEHTHasl TEOPHSI LIMIHHIPHUECKUX
000504€eK

4.7.1.OCHOBHBIE TUTIOTE3bI U UCXOHBIE COOTHOLICHUS
4.7.2 KpyroBas mumMHIpAYECKas 000JI09Ka

I'naBa 5. PacueT nmoakpernyieHHbIX TOHKOCTEHHBIX
KOHCTPYKITUH 110 0ajI09HON TeOpUHr

5.1.OcHOBHBIE OTIPEICTCHHAS U THITOTE3BI
5.2.OmnpeneneHne HOPMAIBHBIX HANIPSHKCHUN
5.2.1.PenynupoBaHue CEYSHHsI 10 MaTepHAITY
5.2.2.BbiBoj popMyIIBI 11 HOPMATBHBIX HANIPSHKECHUN
5.2.3.IIpumepsl onpeeneHus: HOpMaJIbHBIX
H
5

4
4
4
4
4
4

anpsKeHUN

.3.0npeneneHne KacaTeIbHBIX HAMPSDKEHUH
5.3.1.BwiBo pOpMYITBI TS TOTOKA KaCATEIIbHBIX CHUT
5.3.2.0npenenenue [TKC B 0005104Kax ¢ OTKPBITHIM
KOHTYpPOM IoriepeyHoro ceuenus. Llentp usruba
5.3.3.0mpenenenne [TIKC npu uzrube u kxpydeHun
000JIOYKH C OJTHO3aMKHYTBIM KOHTYPOM CEUYCHUS
5.3.4.0npenenenne [TIKC npu uzrube u kpydeHun
000JI0YKY ¢ MHOTO3aMKHYTHIM KOHTYPOM TIONIEPEYHOTO
CeUeHHS
5.3.5.IIpumepst onpenenenns [IKC B o6omoukax ¢
MHOT'03aMKHYTBIM KOHTYPOM IOTIEPEYHOTO CEUCHHUS
5.4.OnpenencHue 1eHTpa N3ruda ceUeHUs
TOHKOCTCHHOW KOHCTPYKIUH
5.5.0cobeHHoCTH pacyueTa MoAKpeIICHHBIX
KOHUYECKHX 000JI04eK
I'maBa 6. Pac4eT TOHKOCTEHHBIX KOHCTPYKIIUH C YYETOM
JeTITIaHALUN CeYEeHUS
6.1.13ru6 u kpy4eHue npu3MaTuIeckoi 000I0UKH
THUIIa KECCOHA MPSAMOTO KpbLIa
6.1.1.OcHOBHBIE OIIpEICIICHHS
6.1.2.Peiienue 3a1auu B IEpEMEIICHUAX

349

173
176
177
177
179
182
183

183
186
189
189
192
192
194
197
201
201
203
208

211

215
223
225
232
232

232
233



6.1.3.Pemienue 3a1aun B HAIPSHKCHUSX
6.2.B3anmoielicTBHE CTPHHTEPOB M OOIIUBKH
6.3.13rub u Kpy4eHne TOHKOCTEHHBIX CTEPIKHEH U
000JI0YEK ¢ OTKPHITHIM KOHTYPOM CCUCHUS

6.3.1.0cHoBHBIe TUTIOTE3BI. JlehopManuu yATUHEHUS |

KPUBH3HBI KPYUCHUS

6.3.2.I1onHas moTeHIMaIbHAs SHEPTUS. Y paBHEHUS
paBHOBecHs. | paHUYHBIC YCIOBUS
6.3.3.0npeneneHre HOpMaIbHBIX HANIPSHKCHUN U
MOTOKA KaCcaTEIbHBIX CUJT

6.3.4.YacTHbI# cirydait m3ruba v KpydeHUs CTEPIKHS
6.3.5.[1pumep CTECHEHHOTO KPYUYSHHSI CTEPIKHS
I'maBa 7.Pac4eT TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX
KOHCTPYKIHI METOJIOM KOHEUHBIX 3JIEMEHTOB

7.1. XapakTepucTHKa METO/1a KOHEYHBIX DJIEMEHTOB
7.2.KoHedHO-371eMeHTHASI MOJIeTTh KOHCTPYKITHH
7.3.CocraBienue ypasHeHuii MKD B nmepemenieHusx
7.4.KoHe4HbIe 3JIEMEHThI

7.5.Tpumenerne MKD k pacdeTy THITOBBIX
ABUAIIMOHHBIX KOHCTPYKIIUA

7.5.1.1Inmockue moAKperyIeHHbIE KOHCTPYKITHH
7.5.2. KoHCTpyKIIUH TUTIA KpbLIa
7.5.3.KorcTpykimu tuna Qro3emnsika

7.6.0nenka Tounoctn MKD

7.6.1.VICTOYHUKH MTOTPEIIHOCTEH
7.6.2.Cxoqumocts MKD

7.6.3.IlorpenHoCTH BHIYUCIICHUI

I'maBa 8. OCHOBBI CHCTEMHOT'O aHAJIM3a CIOKHBIX
aBUAIIMOHHBIX KOHCTPYKIIUI

8.1. KoHCTpYKTHBHO-CHIIOBAs CXeMa JIeTaTeIbHOTO
ammapara Kak 00beKT CHCTEMHOTO aHaJIN3a
8.2.OcHOBBI METO/1a IOJJKOHCTPYKIIHIA
8.2.1.0Onwucanue 3amaun

8.2.2.JIeKOMITO3HIIHS CHCTEMBI

.2.3.YpaBHEHUs JJIs TIOJIKOHCTPYKITUI
.2.4.YcIIoBUS CBSI3U TIOJIKOHCTPYKITHIA
.2.5.AHayu3 MoJAKOHCTPYKIUIH

.2.6.CuHTe3 (CouIeHEeHUE) TIOAKOHCTPYKITHIA
.3.[Ipumeps! pacueTa

.3.1.1Munuaapudeckne 000IOUKH, COCAMHEHHBIC B
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OTJENbHBIX y3J1ax
8.3.2.Cuctema nByx 6anox

8.3.3.I[lnanep camornera ¢ KPbUIOM MAJIOTO YITHHEHHUSI
I'maBa 9. CraTndeckasi yCTOWYHBOCTH DJIEMEHTOB
JIeTaTEeNbHBIX alllapaToB

9.1.Kpurepun ycTOHINBOCTH

9.1.J1. OcHOBHBIC TIOHATHUS

.1.CraTnueckuii KpuTepuili yCTOWIMBOCTH
.2.DHEePreTHUECKUN KPUTEPUH YCTOWINBOCTH
.IIpuknanHeie MeTO/IbI pacueTa Ha yCTOMYHUBOCTh
.1.YcroitunBocTh cTepikHEH

.2.Metoza Purnia— TumorieHko

.3.Meton byonosa—I anepkuna

.4.MeTo KOHEYHBIX pa3HOCTEH

. YCTOMYUBOCTD MPSIMOYTOJIbHBIX TUIACTUH
.3.1.0OcHOBHBIE COOTHOIICHHS

9.3.2.YCToiunBOCTh MPSIMOYTOJIBHOM ITACTUHBI,
CKaTOW B OJHOM HAIPaBJIEHUH

9.3.3.YCcToiunBOCTh IUIACTHH MIPH CIABUTE
9.3.4.YCTOIYMBOCTD IIACTUH NPH KOMOWHHUPOBAHHOM
Harpy>XeHUH

9.4.Hecymias ciocoOOHOCTh CHCTEM, COCTOSIIUX U3
TUTACTHH, pa0OTAIONINX HA YCTOWIHBOCTD, M CTEPIKHEH
9.4.1.TTanens, MOAKpPETITICHHAS CTPUHTEPAMU
9.4.2.banka ¢ TOHKOH CTEHKOM

9.5. YcroitunBocTh 0605109eK

9.5.1.YpaBHeHHs yCTOWYMBOCTH U MIOCTAHOBKA 3a]1a41
9.5.2.YpaBHeHUs YCTOWYMBOCTH IS IMITHHAPAICCKOM
000JI0YKHI

9.5.3.YcToitunBOCTh MIMHAPUIECKOI 000JI0UKH TIPU
OCEBOM C)KAaTUHU

9.5.4.YcToiunBOCTh IMIMHAPUIECKOI 000JI0UKH TIPU
PaBHOMEPHOM BHEIIIHEM JaBJICHUH
9.5.5.YcroitunBocTh chepuyeckoit 000T0UKH IPU
BHEIIIHEM JIaBICHUH

I'maBa 10.Konebanus KOHCTPYKITHI JIETAaTEILHBIX
annaparos

10.1.YpaBHeHUsI IBUKCHHS U TIPUKIIATHBIC METOIBI
JTMHAMUKYU YIPYTUX CHCTEM

10.1.1.PacyeTHas cxeMa KOHCTPYKIIHU
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10.1.2.IMpunnun {anam6epa—IJlarpamka
10.1.3.YpaBuenus Jlarpamka B 00001meHHBIX
KOOpJAWHATax

10.1.4.YpaBHeHus: MaJIbIX KOJIEOAaHUH CHCTEMBI C
KOHEYHBIM YHCIIOM CTETIEHEeH CBOOOIBI

10.1.5. /Iucddepennmansupie ypaBHEHUS KOJICOaHHIA
YIPYTUX CHCTEM C HETIPEPHIBHO paclpeieIeHHBIMU
napaMmeTpamu

10.1.6.MaTerpansHble ypaBHEHUS KOJICOAHUN YIIPYTOM
CHCTEMBI

10.1.7.YpaBHeHus KOJICOAHHIA CUCTEM C
COCPEIOTOYCHHBIMU MacCcaMu
10.1.8.PexynmpoBanue cUCTEMbI YpaBHECHHUI
10.1.9.IlpuknagHpie METOABI PEIICHHUS 3a/1a4
JTMHAMUKYU YIPYTUX CHCTEM

10.2.Cuctema c 0/1HOM CTETIEHBIO CBOOOIBI
10.2.1.YpaBHeHHe KoNeOaHUi

10.2.2.CBoboaHbIC KOJIEOaHUS
10.2.3.BeiHyXIeHHBIC TAPMOHUYECKUE KOJICOAHHS
10.2.4 Konebanus npu JeiCTBUN TPOU3BOILHON
BO3MYIIAOIIECH CUIIBI

10.3.Cucrema ¢ KOHEUHBIM YUCIIOM CTEIIEHEN CBOOOIBI
10.3.1.CobcTBeHHBIE KOIEOaHUS

10.3.2.YcnoBust OpTOrOHAIEHOCTH
10.3.3.YpaBHeHHs B HOPMAJIbHBIX KOOPIUHATAX
10.3.4.Yuer nemnpupoBaHus

10.3.5.®opmyna Panes

10.3.6.I1pumep

10.4.Konebanus cTepxHEi

10.4.1.YpaBHeHHs IONIEPEYHBIX KOJICOAHMI
10.4.2.CobcTBeHHBIE KOIEOaHUS
10.4.3.BeiHyXIeHHBIEC KOJICOaHUs

10.4.4 Meton Panes-Purna

10.4.5.Meton byoHoBa-I"anepkuna

10.4.6.Yuet nedopmManuu cIBUra M MPOJAOIbHON CHITBI
B 3aj[auax O KoJIeOaHusIX Oamok

10.4.7.MeToa KOHEUHBIX DIIEMEHTOB
10.5.Konebanus miaacTuH u 0007109k
10.5.1.0cHOBHBIE YpaBHEHHS U HEKOTOPBIE TOUYHBIC
peleHus
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10.5.2.Metonst Panesi-Putnia u byonoBa-I"anepkuna
10.5.3.Merton koHeuHbIx 35eMenToB (MKD)
10.6.Konebanust HeperyIsipHbIX TOHKOCTEHHBIX
KOHCTPYKIUN

10.6.1.Metox cynepasieMeHTOB

10.6.2.Meton oTcexoB

10.7. Aspoynpyrue xKonebaHust

10.7.1.IlocranoBKa 3a1auu
10.7.2.AsponmmHamMudecKoe TaBieHUE
10.7.3.YnpouieHHbIe TeOpUn

10.7.4.YpaBHeHus KoyeOaHmiA

10.7.5.YcnoBust HEYCTOHYUBOCTH
10.7.6./IByxcTenieHHas pacueTHast MOJICITb

I'maBa 11.0OcobeHHOCTH pacueTa 3JIEMEHTOB
JIeTaTEeNIbHBIX allapaToB MPU HEYIPYTOM MMOBEICHUH
MaTepuaia

11.1.OcHoOBHBIE COOTHOUICHHS MPUKIIATHON TEOPUHU
TUTACTUYHOCTH

11.1.1 ITnactudeckue nedopmartuu
11.1.2.060011eHHbIC THBAPUAHTHBIC XaPAKTEPUCTUKU
HaNpsHKEHHOTO COCTOSHUS

11.1.3.060011eHHbIC THBAPUAHTHBIC XaPAKTEPUCTUKU
Ne(OPMUPOBAHHOTO COCTOSTHUS

11.1.4 Ananmu3 0600meHHOTO 3aK0Ha [ yka
11.1.5.YcnoBus maacTHYHOCTH

11.1.6.®usnueckne COOTHOICHHS e(hOPMAITMOHHOMN
TEOPHUH TUIACTUIHOCTH

11.1.7 dusnueckne COOTHOIICHHS TEOPUN TCUCHUS
11.1.8.0Onpenenenne OCTaTOYHBIX HAMIPSDKCHUN U
nedopmaruit

11.2.OmnpenencHue MpenenbHBIX HATPy30K
11.3.TIpukiaaHple METOJIBI PELICHUS 3a/1a4 TEOPHH
TUTACTHYHOCTH

11.3.1.JlocTtaHoBKa 3a7a4d ¥ METOJIbI PEIICHHUS
11.3.2.Meton ynpyrux pemeHui

11.3.3.MeTox nepeMeHHBIX TapaMeTPOB yIIPYTOCTH
11.3.4.Metoa peayKIMOHHBIX KO(DPUIIMEHTOB
11.3.5.Merox mocneaoBaTeIbHBIX HATPYKEHUI
11.3.6.Yupyroruiactiuueckas nedopmanus 0akoB U
0aJUIOHOB J1aBJICHUS
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421
423
426

426
429
433
433
434
436
439
442
444
448

448

448
449

455

457
459
462

466
468

468
477

477
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486



11.4.YcToitunBOCTb 32 MPEACIIOM YIIPYTOCTH
11.4.1.YcToiHnBOCTh CTEpPIKHEH
11.4.2.YcTOiUMBOCTD MPSIMOYTOJIBHBIX TUIACTHH
I'maBa 12.OcoGeHHOCTH pacueTa 3JIEMEHTOB U3
OPTOTPOIIHBIX CIIOUCTHIX U KOMITO3HIIMOHHBIX
MaTepHaIoB

12.1.3neMeHTHI U3 CIOUCTHIX KOMITO3UIIMOHHBIX
MaTepHUaioB

12.1.1.CooTHOmEHUS YIPYTOCTH ISt
KOMITO3UIIMOHHOTO MaTepuaa

12.1.2.CtepkHU U3 KOMITO3UITMOHHOTO MaTepHralia
12.1.3.I1anenu U3 KOMIIO3UIIMOHHOTO MaTepuaa
12.2.0cobeHHocTH pacueTa MHOTOCIIOMHBIX U
MOJKPETIIICHHBIX TOHKOCTEHHBIX 3JIEMEHTOB
12.2.1.CoOTHOIICHUS YIPYTOCTH JUISL CIIOMCTHIX
000109€eK

12.2.2.CoOoTHOIICHUS YIPYTOCTH IS IOJKPETICHHBIX
0001104€eK

12.3.Tpexcnoiinbie maHeIn

Crucok TuTepaTypbl

[IpenmeTHBIN yKa3aTenb
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11. O6onenckuit E.I1., CaxapoB b.U., Cubupsixos B.A. [Ipounocts
JeTaTeNbHBIX  ammapaTtoB.  YYeOHWMK  uii  BY30B.  -M.:
MammuHocTtpoenue, 1995. 504.

OI'JTABJIEHUE

Crp.
[IpenucnoBue 3
BBenenne 5
B.1. OcHOBHBIC IOHATHS 5
B.2. Onpenenenue neperpy3ok, BOZHUKAIOIINX B 8
noJjeTe, B CKOPOCTHOW CHCTEME KOOPAUHAT
B.3. Onpenenenue neperpy3ok B CBSI3aHHBIX OCSIX 10
KOOpJIUHAT
B.4. OnpeneneHre MacCOBBIX CHIT 10
B.5. 3menenust npo10JbHOM U HOPMAJIbHOM 11
Heperpy3oK IeHTpa Macc JIeTaTeILHOT0 anmapaTa
Pasmen 1 .
HAT'PY3KHU, AEMCTBYIOIIUE HA 17
JIETATEJIbHBIU AIIITAPAT
I'maBa 1. IIpomonbHBIE CHITBI, IEHCTBYIOIIME HA KOPITYC 17
paKeTHl B MOJIETE, M X yPAaBHOBEIINBAHUEC
1.1. Xapaktep U3MEHEHHUsI TPOIOITLHBIX CHIT 17
1.2. YpaBHOBeMMBaHUE MPOJOTHHBIX TTOBEPXHOCTHBIX 22
cuI
1.3.TlocTpoeHue MMOPhI TPOJOTBHBIX CHIT 23
1.4.OkcmyaTalluOHHBIE U pacueTHbIE HAarpy3KH. 27
Koadpdumnment 6e3omacHocTr, KOAPHUIMESHT 3amaca
NPOYHOCTH
1.5.TIpumepsl onpeaeneHs: paCYeTHBIX HArPYy30K 31
1.6.Br160op pacueTHOTO Cirydas 33
I'maBa 2. HopmaineHbIe 1 IOTIEPEYHBIE HATPY3KH, 40
JIeMCTBYIOININE HA KOPIYC PAaKeTHI B IOJIETE, U UX
ypaBHOBEIINBaHUEC
2.1. HopManbHbIE CHIIBI U XapaKTep UX U3MEHEHHUS 40
2.2.YpaBHOBENIMBaHNE HOPMaJILHBIX IIOBEPXHOCTHBIX 43
cuI
2.3.0mpeneneHne 3KCIUTyaTallMOHHON HOpPMaTbHON 45
CyMMapHOM TIeperpy3Ku
2.4.OmnpeneneHue Cuil B3auMOJICHCTBUS MEKITY 53
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CTYNCHSMHU PaKEThI
2.5.Tloctpoenue >mrop HOpMaIbHBIX HATPy30K M UX
aHamn3

I'maBa 3. Harpy3kwu, eicTByOIINE Ha paKeTy B
YCIIOBUSX HA3eMHOM IKCILTyaTalluu

3.1.006mwme cBeneHus

3.2.Harpy3k#u 1pu TpaHCTIOPTUPOBKE

3.3.Harpy3ku npu XpaHeHHH, TIOTPY3KE U YCTAaHOBKE
Ha CTapTOBYIO TTO3UIIHIO

3.4.Harpy3ku nipu CTOSIHKE Ha CTapTOBOM MO3UIHH
3.5.0mpeccoBka 0akOB M CTEHIOBBIC HCITBITAHUS

Pazpen 2 .

METO/1bl PACUETA KOHCTPYKILMHN KOPITYCA
PAKETBI

I'maBa 4. PacyeT kapkacCUpOBaHHOTO KOPITyCa PaKEThI
Ha POYHOCTh W YCTOHYMBOCTD (MIPOIOJIBHBIN CHIOBON
Habop)

4.1. KOHCTPpYKTHBHO-CHJIOBBIE CXEMBI KOPITYCOB paKeT
4.2.Pacuet manenei

4.3.MeTobI OTIpeIeIIeHNsT HOPMATBHBIX U
KacaTeJbHBIX HANPSHKEHUH B CEUCHUSIX KOPITyca PaKeThl
IpY 33/IaHHBIX BHEIIHUX HAarpy3kax

4.4.Metonbl OnIpeIeIICHUS TIPEICTbHON HeCcyIel
CIIOCOOHOCTH KOpIyca

4.5. AnropuT™MbI pacderta Kopiryca Ha 9BM
4.6.Pacuet nmoaKperieHud BBIPE30B B KOPITyCce

I'maBa 5. Pacuer mimaHroyToB

5.1.PacueTHbIe cXeMBI U 0003HAUYCHUS
5.2.YpaBHOBENIMBaHUE LIITAHTOYTOB

5.3.Pacyer xecTKOro mimanroyTa

5.4.PacueT mmnaHroyra Ha IPOU3BOJIBHYIO HATPY3KY
5.5.Pacuer ynpyroro mmaHTroyTa Ha COCPEIOTOYCHHBIC
HArpy3KH, ICHCTBYIOIINE B €TO TNIOCKOCTH

5.6.Pacuer mmaHroyra ¢ mpou3BOJIBHBIM MTOTIEPEYHBIM
CeueHHeM

I'maBa 6. Pacyet 6aKOBBIX OTCEKOB

6.1. KOoHCTpYKTHBHO-CHIIOBEIE CXEMBI OaKOB
6.2.Pacuer miagkux obeyack W JHUIIL 110
0E€3MOMEHTHOMY HAPSKCHHOMY COCTOSTHHIO
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6.3.Pacuer rmaakux o0eyaek v JHUIL HA YCTOHYUBOCTh
(cripaBoUHBIN MaTepHa)

6.4.PacueT rmajkux o0eyaek v JHUII 0 MOMEHTHOMY
HaIPsHKCHHOMY COCTOSIHUIO

6.5.PacueT Oaka Ha IPOYHOCTH B PaiiOHE KPETLICHUS
JTHUIIA ¥ 00CYaKH K IITaHTOYTY

6.6.Pacuer crabokapkacMpOBaHHOH IHITUHAPUICCKON
oOeyaiiku Oaka

6.7.Pacuer kopmyca P/ITT

Paznen 3

METO/bI PACUETA ITPOYHOCTU ATPETATOB
OBOPYJIOBAHUM BECITMJIOTHBIX
JIETATEJIbHBIX AIIITAPATOB

I'maBa 7.Pacuer 0aisIOHOB BEICOKOTO JIaBJICHHS
7.1.00mue cBeneHus

7.2.ToncrocTeHHbie chepsl

7.3.PacueT TOJICTOCTEHHOTO IHINHIPA

7.4.Pac4eT TOJICTOCTEHHOTO IMIHHIPUIECKOTO
OasoHa

7.5. TemneparypHbie HAPSDKEHUS B TOJICTOCTCHHOM
UITMH]IPE

7.6. KoMOMHIpOBaHHOE HATPYKCHHE

7.7. TemnepaTypHble HAPSDKEHUS B TOJICTOCTCHHOM
chepryueckoM OalsioHe

7.8.CocTaBHbIC IIWIIHHIPHI

7.9. Teopuu npoyHOCTH

['maBa 8. Pacuer nmpodHOCTH TPYOOIIPOBOIOB
8.1.00mmue cBeneHus

8.2.Harpy3ku B TpyOONPOBOJIE OT THIPABIUYECKOTO
ynapa

8.3.PacueT Ha MPOYHOCTP TIAJAKHX TOHKOCTEHHBIX
TpyOOITPOBOIOB

8.4.PacueT Ha MPOYHOCTH TIAJKHX TOJICTOCTCHHBIX
TpyOOIIPOBOIOB

8.5.Pacuet rodpupoBaHHBIX TOHHEIBHBIX TPYO
8.6.Pacuet cuiboHOB

8.7.0mpenenenne HaNPsHKEHUH B TPYOOIIPOBO/IE
BOIM3M (hraHIA

8.8.Konebanus TpydomnpoBoaa
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I'maBa 9. Pacder ObICTpOBpALIAIOIINXCS IUCKOB U BAJIOB
9.1.00mue cBeneHus

9.2.OcHOBHbIE YpaBHEHHSI

9.3.3amace1 mpouHOCTH AMCKOB. Macca TUCKOB
9.4.0Ocwu u Bambl

['maBa 10.PacueT nmepexomaHbIX OTCEKOB U CUCTEM
KpeTUICHUS

10.1.006mwme cBeneHus
10.2.KoHCTpYKTHBHO-CHIIOBBIE CXEMBI ITIEPEXO0THBIX
OTCEKOB

10.3.Harpy3ku, neiicTByromniie Ha mepexoIHOi 0TCeK
10.4.PacueT Ha MPOYHOCTH MEPEXOAHBIX OTCEKOB
000J10YeYHON KOHCTPYKIHH

10.5.Pacuet Ha MPOYHOCTH MEPEXOTHBIX OTCEKOB
CTEPIKHEBOW KOHCTPYKIIUU

10.6.PacueT Ha MPOYHOCTH CTHIKOBOYHBIX COSTMHEHUN
10.7.PacueT Ha MPOYHOCTH CTHIKOBOYHBIX y3JIOB C
NPOYIIMHAMH

['maBa 11.PacueT Ha MPOYHOCTH MaparoTa
11.1.00uue cBeneHus

11.2.06nacT IpUMEHEHUS TTapaIroTOB
11.3.YcTpoicTBO mapamnroTa

11.4.®usnueckne 3aKOHBI, HA KOTOPBIX OCHOBAHO
JIEVCTBUE MapaIIoTa

11.5.Harpy3k#, AeiicTByIOIME HAa KYIIOJ MapamoTa
11.6.®akTopsbl, BIUSIONNE HA MAKCUMAJIHHYIO
Harpy3Ky, JeHCTBYIOIIYIO TP HATIOJTHEHUH
11.7.Pacuer KymoJia mapanirora Ha MpOYHOCTb.
Omnpenenenye HANPsDKEHUS B TKAHU KYyTIOJIa
11.8.0OnpenencHue ONacHOTO CEYCHUS B KYIOJIe
11.9.PacnipenencHue HAPSHKEHUST B TKAHU
HATOJIHSOIIETOCS KYTIOJIa TI0 BEPTHKAIILHOMY
cedenuro. Beibop Tkanu Kymoina

11.10. PacueT Ha MPOYHOCTH CTPOII
11.11.0cHoBHbBIE KOHCTPYKTUBHBIE COOTHOIICHHUS
napariora

11.12.ITleperpy3Ku, BOZHUKAIOUIHNE TIPU HATTOJTHEHUU
KyTIOJIa TIapaloTa BO3LyXOM

11.13.Cmyck rpy30B ¢ OOJNBIION BBICOTHI TPU TTOMOIITH
NapaIIfOTHOW CUCTEMBI
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11.14. BausiHue TemMnepaTypbl TOPMOKEHUS Ha
IIPOYHOCTH TKaHH KYIOJIa MapamroTa

I'maa 12. Bnusinue ycnoBHi SKCILTyaTalluy Ha
IIPOYHOCTHBIE CBOMCTBA KOHCTPYKIMOHHBIX
MaTepUajoB

12.1.006mwme cBeneHUs 0 MaTepraiax, MPUMEHIEMBIX B

paketax u KJIA

12.2.Bo3aeiicTBIE yCIOBUNH KOCMUYECKOTO
NPOCTPAHCTBA Ha MaTE€PHAIbl KOHCTPYKIIUH
JeTaTeNIbHBIX aNlapaToB

12.3.HoBble MaTepuaibl B KOHCTPYKITUSX PaKeT 1
KOCMHYECKHX JICTATEJIbHBIX alllapaToB

Pazmen 4
HAJIEXKHOCTBb KOHCTPYKIIMU 1

OBOPYZIOBAHUNA JIETATEJIBHBIX AITITAPATOB

I'maBa 13.OcHOBHBIE MMOJIOKEHHS TEOPHU HAJIE)KHOCTU
KOHCTPYKIIMH U 000pyA0BaHMs OecIoTHBIX JIA
13.1.06uwme cBenenus

13.2.BeposiTHOCTHBIE METO/IBI B pacyeTax Ha
NPOYHOCTh KOHCTPYKIIMH JIETATEIIHHBIX alllapaToB
13.3.XapakTep 0TKa30B 3JIEMEHTOB KOHCTPYKIUH
JIeTaTeNIFHOTO arnmapara

13.4.BeposTHOCTHBIC XapaKTEPUCTUKH HECYTIICH
CHOCOOHOCTH KOHCTPYKLUHU

13.5.PacnipeneneHrie mapaMeTpoB CUCTEMBI OOBEKT —
Harpyska — cpeaa

13.6.MeTo1bI OIICHKH pactpe/IeIeHNsT HECYIIeH
CIIOCOOHOCTH KOHCTPYKIIUH

I'maBa 14.0OueHka BEpOSITHOCTH O€30TKa3HOM paboThI
KOHCTPYKIIUH ITPHU BHE3AIHBIX OTKA3ax
14.1.YucneHHble XapaKTEPUCTUKN BEPOSTHOCTU
0e30TKa3HOI PabOTHl KOHCTPYKIIHH

14.2.CBs3b MEXKIy YPOBHEM HAJIC)KHOCTH U

ko3 purrieHTOM 6€30MacCHOCTH
14.3.TIpoexTrpoBaHMs ONTHMAIEHOW KOHCTPYKITUH C
TOYKH 3PEHUS 3aJaHHOHN HAJICKHOCTH

14 .4 BnusHue paccessHus 3HAYCHUN TapaMeTpOB B
pacueTax MPOYHOCTU M HA/ICKHOCTH KOHCTPYKITHIHA
I'mara 15.Omnenka HaaeKHOCTH KOHCTPYKITUH TIO
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Ha/Ie)KHOCTHU €€ JIEMEHTOB
15.1.TTocnenoBarebHOE COSAMHEHHUE HIEMEHTOB
15.2.TlapannensHoe COETMHEHUE TIEMEHTOB
15.3.CwMmernranHoe coelMHEHNE 3JIEMEHTOB
15.4.HanexHOCTh KOHCTPYKLIUU IPU HECKOJIBKUX
BHU/IaX OTKAa30B

[Tpunoxxenune 1. Xapakrepuctuku atMmocdeps 3emMitn
[punoxenune 2. HekoTopble XapaKTepPUCTUKU PAKET U
paKeT-HOCHUTEEH

[punoxenne 3. Yucno ucneitanuii N 6e3 0TKa30B B
3aBHCUMOCTH OT HajiexHOCTH H 1 moBepuTensHoro
YPOBHS Y

[Ipunoxenve 4. MuanmanbHbiii 00beM BEIOOPKH Npin
JUI UICIIBITAHWM B TE€YEHNE BpEMEHU T}, € IEIBIo
obecrieueHns cpeiHel HapaboTKH fep pu
JIOBEPHUTEIHHOM YPOBHE Y U JIOITyCTUMOM YHCIIE
OTKa30B Ny,

Crnucok nureparypbl

[IpenMeTHBIN yKa3aTenb
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12. BomukoB O. /1. [Ipounocts paker-Hocureneid. Yacte |. —M.:
Wzn-Bo MAU, 2007, 752., rpud YMO.

OT'JIABJIEHUE
Crp
Ot aBTOpa 3
[IpenucnoBue 6
BBEJIEHUE 8
['JTABA 1. OBUIME CBEJAEHUA O 15

KOHCTPYKIMHU, KOHCTPYKIIMOHHBIX
MATEPHUAJIAX 1 TTPOYHOCTU PAKET-

HOCUTEJIEN

§ 1.1.Knaccudukanus paker-HOCUTECH 15
8 1.2.Kpartkue cBeneHus 00 YCTPOWCTBE paKeT- 25
HOCHTEJIEN

8 1.3.Kpartkue cBeneHust 00 OCHOBHBIX 3Tamax 36
YCIIOBHUSX IKCIUTyaTalliH PaKeT-HOCUTEICH

§ 1.4.CxemaTu3anusi KOHCTPYKIIUU PAKEeThI-HOCHTEIIS: 44
HEKOTOpBIE TIOHATHS U ONpPEICTICHUS

§ 1.5.0cHOBHbBIC MEXaHUYECKUE XaPAKTCPUCTUKU 52
KOHCTPYKIIHOHHBIX MaTepHAaIOB

§ 1.6.00111e IPHHIKITEI BBIOOPA KOHCTPYKIIHOHHBIX 68

MaTepuaioB, IPAMEHIEMBIX B KOHCTPYKIUSIX paKeT-
HOCHUTEIIEH

§ 1.7.Kpatkue cBefieHUs O KOHCTPYKIIHOHHBIX 83
Marepuaax, IPUMEHSIEMbIX B KOHCTPYKIIMSAX PaKeT-
HOCHTEJIEN

§ 1.8.00m11e cBeIeHus 0 MPOYHOCTH DIIEMEHTOB 97
KOHCTPYKIIWIA: OCHOBHBIE ITOHSATHS M ONIPEICTICHUS

§ 1.9.Kpurepuu OleHKH MPOYHOCTU IJIEMEHTOB 109
KOHCTPYKIIUH PAaKEThI-HOCUTEIIS

§ 1.10.06ecmneueHre TpeOOBaHMI POYHOCTH HA 119

Pa3TUYHBIX ATarax pa3paOb0TKU U CO3/IaHUS PAKEThI-

HOCHUTEJIS 5

I'TABA 2. BHEIIHUE CUJIbI, AEMCTBVYIOILME 127
HA PAKETY-HOCHUTEJIb

§ 2.1.0npenenenune u Kiaccu()UKAIUs BHEITHAX CHIT 127
§ 2.2.CucTeMbl KOOPAWHAT, UCTIOJIb3YEMBbIC ITPH 133
WCCJICIOBAaHUH HATPY)KEHUS M TPOBEICHUH

MPOYHOCTHBIX PacUETOB
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3.Kpartkue cBenenus o6 armocdepe 3emin
4.Cuna TSATY pakeTHOTO JIBUTATEIIS

5.Cuna TsKecTH

6.ArpoTMHaMUYECKUE HATPY3KH

§ 2.7.1ueprmoHHbie cuiibl. [TOHATHE MACCOBOM CHIIBI
§ 2.8.I'a3ocTaTHyUeCKUe U THAPOCTATHUECKUE
Harpy3Kku

§ 2.9.Vnpasisionine, BO3MYIIAMONIHE U
CTaOMITM3UPYIOIINE CHITBI

§ 2.10.BubpannoHHbie HArpy3Ku

§ 2.11.Y napHble Harpy3Ku

§ 2.12.AkycTHYeCKHE HArpy3Ku

I'TABA 3. OBIIME CBEJIEHM: O TEIIJIOBbIX
PEOKMMAX KOHCTPYKIIMM PAKET-
HOCHUTEJIEU

8 3.1.Kpatkue CBe/IeHHs O TEIUIOBBIX BO3ACHCTBHIX
Ha KOHCTPYKIIUIO PAKEThI-HOCUTEIS

§ 3.2.0cHOBBI pacueTa TeMIIEPATYPHBIX MOJICH B
KOHCTPYKIIUH PAKEThI-HOCUTEIIS

§ 3.3.Yuer BOHsHUS TeMIIEPaTypbl HA IPOYHOCTh
3JIEMEHTOB KOHCTPYKINI PaKeT-HOCUTEIEN

I''TABA 4. OITPEJEJIEHME BHYTPEHHUX
CUJIOBBIX ®AKTOPOB B KOHCTPYKIIMN
PAKETBI-HOCUTEJIA

§ 4.1.CxemaTH3anusi Harpy>KeHUsI KOHCTPYKIHH
paKeTHI-HOCHUTEIS BHEITHUMH CHIIAMHU

§ 4.2.00111e IPUHIUII OTIPE/ICICHUS BHYTPEHHUX
CHJIOBBIX (DaKTOPOB B KOHCTPYKIIMH PAKETHI-HOCUTENS

§ 2.
§ 2.
§ 2.
§ 2.

8 4.3.0mnpeencHrue BHYTPEHHUX CHIOBBIX (JaKTOPOB B

KOHCTPYKIHUH KOPITyCa paK€TbhI-HOCUTCIIA IIPU
CTaTUYCCKOM Harpy>XC€HUU

8§ 4.4.0npeeneHre BHYTPSHHUX CUIOBBIX (JaKTOPOB B

KOHCTPYKIIUH KOPITyCa PAaKEThI-HOCUTEIS TIPH
JMHAMUYECKOM HarpyKCHUU

§ 4.5.0 meroaax pacyera COOCTBEHHBIX (HopM U
4acTOT yNPYTrux KojaeOaHui KOpIyca paKkeThl-
HOCHUTEJIS

8 4.6.0mnpeencHre Harpy30K, JCHCTBYIOIINX Ha
HaBECHOE 000pyJ0BaHUE

I''TABA 5. PETJIAMEHTUPOBAHUE
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[TPOYHOCTU PAKET-HOCHUTEJIEI

8 5.1.BeposATHOCTHBIN XapaKTep BHEIIHUX CHII,
MEXaHUUECKUX XapaKTEPUCTUK KOHCTPYKIIMOHHBIX
MaTEepHaJIOB U MMPOYHOCTHBIX CBOWCTB JIEMEHTOB
KOHCTPYKLUI

8 5.2.HopmupoBaHHUE MPOYHOCTH PaKET-HOCUTEIICH.
Crnyyau HarpyXeHus 1 KO3PPUITMEHTHI 0€30MacCHOCTH
§ 5.3.PacueTHble cliyyan HArpYKEHHS U UX
orpeneneHue. PacueTHple Harpy3ku 1 HOPMUPOBaHHE
Hecyliel cnocoOHOCTH

['JTABA 6. UICCJIEJJOBAHUME HAT'PY X XEHU A
KOHCTPYKIMH PAKETbI-HOCUTEJLA ITPU
HA3EMHOMU SKCIUTY ATALIUU

8 6.1.00m11e cBeIeHUS O HArPYKCHUN KOHCTPYKITHH
PaKeThI-HOCHUTEIISI IPU Ha3eMHOW IKCILTyaTaIluu

§ 6.2.HarpyxeHue KOHCTPYKIIUU PaKEThI-HOCHTEIIS
NPY TaKEJIKHBIX ONEpPaIHsIX

§ 6.3.HarpyxeHre KOHCTPYKIIHH PAKEThI-HOCUTEJISI
IpY TPAHCTIOPTUPOBKE

8§ 6.4.HarpyxeHre KOHCTPYKIIHMU PAKEThI-HOCUTEIIS B
nporiecce MpecTapTOBOM MOATOTOBKU

I''TABA 7.UCCJIEJOBAHUE HATPYXXKEHUA
KOHCTPYKIIUU PAKETBI-HOCHTEJIA B
[TOJIETE HA AKTUBHOM YYACTKE
TPAEKTOPHU BbIBEJEHUA

§ 7.1.00m1ue cBeICHUS O HATPYKCHUN KOHCTPYKITHH
PaKeThI-HOCUTEIIS B TTOJIETE HA AKTHBHOM YYaCTKe
TPAaeKTOPUH BbIBEICHHS

§ 7.2.Peaxiuisi pakeThI-HOCUTEIIS B MOJIETE Ha
BO3JICCTBUE BETPA

§ 7.3.HarpyxeHue KOHCTPYKIIUU PaKEThI-HOCHTEIIS
NpU CTapTe

§ 7.4.HarpyxeHue KOHCTPYKIIUU PaKEThI-HOCHTEIIS Ha
HAYaIbHOM y4YacTKe IMoJieTa

§ 7.5.HarpyxeHre KOHCTPYKIHH PAKEThI-HOCUTEJISI
MaKCHUMaJIbHBIMH a3pOIMHAMUYIECKIMHU HAarpy3KaMu
8§ 7.6.HarpyxxeHre KOHCTPYKI[HH PAKEThI-HOCUTEIS Ha
KOHEYHOM Y4acTKe pabOTHI IBUTaTEIbHON yCTAaHOBKU
Pa3TOHHOW PaKETHOW CTYIICHH U IPH €€ BHIKIIOUYCHUH
§ 7.7.HarpyxxeHre KOHCTPYKIHH PAKEThI-HOCUTEJISI
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515

529
543

555

555
560
574
599
637

637

645
679
691
699
714

720



NPY pa3JeNICHNH PAKETHBIX OJIOKOB

['JTABA 8. BUBPAIIMOHHOE HAT'PYXXEHUE
KOHCTPYKIMU PAKETBI-HOCUTEJIA

§ 8.1.001m11e cBeieHus: 0 BHOPAIIMOHHOM Harpy>KEHUH
KOHCTPYKIIUH PAKEThI-HOCHUTEIIS

§ 8.2.HopmupoBaHue pe:KUMOB BUOPAIIMOHHOTO
Harpy>KEHHs] HABECHOTO 000pyT0OBaHMs OOPTOBBIX
CUCTEM PaKEThI-HOCHUTEIIS

§ 8.3.BimsiHue BHOpaliuk Ha HABECHOE 000PYI0BaHKE
U anmnapaTtypy OOpTOBBIX CHCTEM PaKEThI-HOCHUTEIIS

§ 8.4.001u1¢e NpUHIMITBI CHIKEHHS BUOPAIIHOHHOTO
Harpy>kKeHUs] HABECHOT'O 00OPYAOBaHHs OOPTOBBIX
CUCTEM PaKEThI-HOCUTEIIS

bubmmorpadudeckuii cimcox

364

737
737
752

764
769

775



OrnaBneHus yaeOHO-METOIUYECKUX TTOCOOUH

(Hymeparums coryiacHO mojpaseia «YdeOHble OCoOus»
paznena «bubnuorpadus u3aaHui Kapeapon»)

2. Biacor B.B., Kiiumos B.H., Konosanos b.A., Cubupskos B.A.,
®eodanoB A.®. CrecHeHHBIH H3rHO M Kpy4eHUE OOOJOYEK THIIA
KeccoHa kpeuta. -M.: MAH, 1965. 128.

OI'JTABJIEHUE

Crp.
[IpenucnoBue 3
I'maBa |. CTecHeHHOE KpydYeHHE KECCOHA C 5
OOIIIMBKOM, paboTaroIIeH HA CABUT
8 1. VpaBHEHHE TPEX OCEBBIX CHIT 5
§ 2.CrecHEeHHOE Kpy4eHHE KECCOHA MPH 13
HeTIPePHIBHOM PaCIIOIOKEHNUH TTOTIepedHoro Habopa
8§ 3. AHau3 HaNPSHKCHHBIX COCTOSHUM, TIOTYYEeHHBIX 28
JUISL CITy4aeB TUCKPETHOTO M HEMPEPHIBHOTO
PacIoIoKeHHsI TOTIepeyHOro Habopa
I'masa II. Pacuer cTpeioBUIHBIX KECCOHOB 40
8 I1. OnpezencHue HANPSHKEHHOTO COCTOSTHHS B 42
CTPEJIOBUIHOM KECCOHE
I'maBa II. CrecHEHHBIN U3rMb U KpyuyeHHE 000JI0UYEK 73
THUIAa KECCOHA KpblIa. Perenus B nepeMemnieHusx
8§ 5. Bapuanonssiii metos npod. B.3. Biacosa 76
8 6.CtecHeHHOE KpydeHHe 000JI0YCK THIIAa KECCOHA 81
KpbLJIa JIETATEILHOTO amnmapaTa
§ 7.CrecHEeHHOE Kpy4eHHE IPSIMOYTOJILHOIO KeCCOHA 99
CO CTEHKaMH, pabOTaIOLIMMHU TOJIBKO Ha CBHT.
Pemenune B nepemernieHusIX
§ 8.CrecHeHHBII U3ru0 000I0UEK THIIA KECCOHA 114
KpbLJIa JIETATEILHOTO arnmapaTa
Jlurepatypa 127

365



3. Pomamerckuii A.1O., KimmmoB B.M. CrpoutenbHasi MexaHHKa
camonera. -M.:.MAU, 1965. 298.

OI'JTABJIEHUE

Crp.
[IpenucioBue 3
BBenenune 5
I'masa |. [Tmockue 1 MpoCcTpaHCTBEHHBIE CTEPKHEBBIE 15
CHCTEMBI
§ 1. DepmeHHast KOHCTPYKIIUS M €€ pacuyeTHas cxema 15
§ 2.[lnockue 1 mpOCTPAaHCTBEHHBIE PepPMbI KaK 16
MEXaHUYECKUE CUCTEMBI. 3aBUCUMOCTH MKy YHCIIOM
y3J10B ()epMBI ¥ YHCIIOM CTEpKHEH
§ 3.Cmoco0bl 00pa30BaHUs MIIOCKUX H 21
MIPOCTPAHCTBEHHBIX (epM
8§ 4.IIpukperuieHre K oropam 26
§ 5.MeTo/1bl HCCIIeI0BAHUS TEOMETPUICCKOM 32
HEM3MEHSIEMOCTH U HETIOIBIKHOCTH (epM
§ 6.Omnpe/ieneHne OMOPHBIX PEAKIIU 45
8 7.MeTo/1bI ONIPEICIICHHUS] YCUIIHIA B CTEPIKHSX 49
TUIOCKUX M MPOCTPAHCTBEHHBIX (hepM
8 8.Pamsbl 73
8 9. KoMOMHHUPOBAaHHBIC CHCTEMBI 74
§ 10.CucreMbl, COCTOSIIIME M3 CTEPIKHEH U TUIACTHH, 75
paboTaONINX TOIBKO HA CABUT
I'nagra Il. BapuanmoHHbIe METOIBI 86
8 1.HekoTopble CBEICHUS U3 BAPHUAILIMOHHOTO 86
WCUUCIICHUS
§ 2.Dueprus ynpyrux nedopmarnuit 92
§ 3.Hauaiio BO3MOXHBIX H3MEHEHUH 97
1e(OpPMUPOBAHHOTO COCTOSTHHUS
8 4.Havayio BO3MOKHBIX U3MEHECHUH HANIPSHYKCHHOTO 104
COCTOSTHUS
§ 5.Hauano HanMeHbIIeH TOMOTHUTESIBHOM 109
MOTEHIMAIBHOM SHeprun aedopMany 1 Ha4aIo
HaMMEHbIIeH pabOThI
§ 6. OCHOBHBIC COOTHOIICHHS TUIOCKOH 3a/1a4H 110
§ 7.Kpyuenue Opyca NOCTOSHHOTO MTOTIEPEYHOTO 119

CCUCHHA

366



8§ 8.[IpubnmKeHHBIH METO/I PEIICHHS BAPUAIMOHHBIX
3a/1a4, OCHOBAHHBIN Ha Ha4aJIe BO3MOXKHBIX N3MEHEHUIN
nedopMUpOBaHHOTO cocTostHUs (MeTo 1 Putiia—
TuMoIIIeHKO)

8 9.TIpuOrKEHHBIH METO, OCHOBAHHBIN Ha Hayase
WU3MEHCHHUS HaNpsbKeHHOTo cocTosiHus (Meron I1. O.
[TankoBuya)

1. Cny4aii 3aJaHHBIX TOBEPXHOCTHBIX CHII

2. Cnyyaii 3a1aHHBIX CMEIICHUH Ha MIOBEPXHOCTH Tella
§ 10.Ompezernenue nepeMeIieHuii B CTATHIECKH
OIPEAEIUMBIX CTEPKHEBBIX CUCTEMAX

§ 11.0mpezernenue nepeMeIieHuii B CTATHUECKH
HEOMpeAeTUMBIX CHCTEMaxX

8 12.[TpuMeHeHHE HaYalla HAMMEHBIICH PabOoThI K
pacdeTy CTaTU4E€CKH HEONPEAeIMMBIX CTEPHKHEBBIX
CUCTEM

§ 13.Metox byonoBa—I anepkuna

I'naBa Ill. PacueT cTep>kHEBBIX CUCTEM C y4ETOM
TTACTHYECKUX JehopMaIiHid

8 1.U3ru6 Ganku

§ 2. Biusinue nepepe3bIBaroIie CHITbl Ha BETHUUHY
npeeabHON Hecylel CnocoOHOCTH

8 3.Vuer BAMSHUSA OCEBOW CHJIBI HA BEJTHUUHY
MpeeIbHON HeCyIIel CIOCOOHOCTH IPHU H3THOe

8§ 4.OmnpeeneHne NpeaebHON Hecylel CriocOOHOCTH
CTEPKHEBBIX CUCTEM IIPU MPOU3BOJIBHOM 3aBUCUMOCTH
MEX/1y HalpspKeHHeM U aedopmarueit

8 5.PacueT mpocTeHInX CTaTHYSCKH HEOPEICTUMBIX
CUCTEM IIPH NIPOU3BOJIBHON 3aBUCUMOCTH MEXIY
HanpspKeHUEM | e opMarueit

| maBa IV. Pacuer mactun

§ 1.U3ru6 miocKo# miacTUHBI MOTIEPEYHOM HATPY3KOH.

OCHOBHBIE TUIIOTE3bBI

§ 2.[lepemernienus u qeopMalii MIACTHHBI TPH
nu3ruoe

§ 3.3aBHCUMOCTH MEXIy T€OMETPHYCCKUMH U
CTaTUYECKUMU BEITMUYNHAMU

8 4. JluddepenimaabHOe ypaBHCHUE U3TH0a MTACTHHBI
§ 5. YpaBHEeHUs paBHOBECHsI DJIEMEHTA CPEAUHHOM
MOBEPXHOCTH IJIACTUHBI
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124

128

129
130
132
139
143
146
152

153
163

170
173

180

192

192

193

197

200
203



§ 6. panuuHbIe yCIOBUS

§ 7.TlomnHas sHEprust U3ruda MIACTUHBI C YUETOM
Harpy30K, JIEHCTBYIOIIUX B TNIOCKOCTH ITACTUHBI

§ 8.TloTepst yCTONUMBOCTH MPSMOYTOIbHBIX
HIAPHUPHO-OMEPTHIX 10 KOHTYPY IUIACTUH MPH COKATUH
8 9.CoBMecTHas paboTa IJIACTHHBI M MOIKPETISIOIINX
3JIEMEHTOB T10CJIE TIOTEPH YCTOMYMBOCTH TTACTUHBI
I'maBa V. PacueT 0ano4YHbIX KOHCTPYKIUH C TOHKUMHU
CTEHKaMH

§ 1.Pacuer 6aJoK ¢ mapauieIbHBIMK MOSCAMU JI0
MOTEPU YCTOWIMBOCTH CTEHKH

§ 2.Pacuer 6aJ0K ¢ mapauieIbHBIMK MOSCAMU MTOCTe
MOTEPU YCTOWYMBOCTH CTCHKH

8 3.PacueT TOHKOCTEHHOM OaJKH MMpH JACHCTBUH Ha HEe
OJTHOM COCPEIOTOUEHHOM CUITBI

§ 4.OmnpeeneHne yria HAKJIOHA BOJIH ITOCTIE IOTEPH
YCTOMYMBOCTH CTCHKH

§ 5.PacueT TOHKOCTEHHBIX 0AJIOK ¢ TapasieIbHBIMU
MOSICAaMU TIPH JIEMCTBUM MHOTHX COCPEIOTOYCHHBIX CHIT
§ 6.OmnpeeneHne nepeMenieHuii B TOHKOCTEHHBIX
Oanmkax

§ 7.PacueT TOHKOCTEHHBIX 0AJIOK ¢ HemapaieIbHbBIMU
nosicaMu

I'maBa VI. Pacuer 06004ek THIIa aBUAIMOHHBIX
KOHCTPYKLUH

§ 1.OmnpeneneHne HOPMAITBHBIX HATPSHKEHHN

§ 2.OmnpejeneHne KacaTeabHBIX HAPSHKCHHUN

8§ 3.Omnpenenenne KOOPAUHAT IIEHTPa U3rkuda

8 4. HekoTopble YaCTHBIC CITy4Yan

8§ 5.OmnpeeneHne nepeMenieHni

8 6.PacueT TOHKOCTEHHBIX KOHCTPYKIIU
rpad0aHAIMTHYECKUM METOJOM H OTIPEJICIICHUE
MpeeIbHON HeCyIIel CIoCOOHOCTH

Jlutepatypa
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28. Jlymuenko A.A. Mertoapl pelieHus — 3agad
wIactuynocTu. -M.: MAU, 1979. 7&.

OI'JTABJIEHUE

I'maBa 1. Onpenenenue ynpyro-rracTHIeCKuX
nedopmariii B KOHCTPYKIUH IIPU OTCYTCTBHH
YIIPOYHEHUS] MaTepuaa

8 1.1.0mnpenernenue 30H MIIACTUYHOCTH B OajiKax Mpu
u3ruoe

8 1.2.0mnpenesenue nporuOOB B yIPYyro-miacTUIeCKUX
Oankax

§ 1.3.ToncrocTenHas cdepa, HarpyKeHHast
BHYTPEHHUM JIaBICHUEM

§ 1.4.Y1upyro-racTu4eckoe KpyueHue Kpyrioro
CTEpIKHS

I'maBa 2. Teopust npeAeTLHOTO PAaBHOBECHSI

§ 2.1.0cHOBHBIC TOHSTHUS

§ 2.2 . KunemaTmueckuii METO

§ 2.3.1IpeaenbpHOE COCTOSIHUE CTEPIKHEBBIX CUCTEM

8 2.4.TlpenenbHOE COCTOSIHUE 0aIOK

§ 2.5.Hecymiast ciocOOHOCTH MIMTAHTOYTOB U pam

§ 2.6.Hecymas cmocoOHOCTh MOJIMIOHAIBHBIX
KPYTJIBIX IJIACTUH

§ 2.7.0npeneneHne NpeeibHOro KPYTSIIIEro MOMEHTA
B CTEP)KHSAX, UMEIOIIUX POU3BOIBHOE MTOTIEPEUHOE
CeueHHe

§ 2.8.IIpenenbHOE COCTOSIHUAE TOJICTOCTCHHBIX
WIAHIPOB U cep

I'maBa 3. MeToabl penieHus 3a7a4 Ha OCHOBE
nepopMaIrMOHHON TEOPUH IITACTUIHOCTH JIJISI TEJ C
yIIPOYHEHUEM

§ 3.1.BapuaioHHbIe PHHITUTIBI

§ 3.2.[TpubnrmKeHHbIe METO/IbI PEIICHHS YIIPYTro-
TUTACTHYECKUX 337124 C UCTIOJIb30BAaHHEM BapUaIlHOHHBIX
MPUHIUIIOB

§ 3.3.Metox ynpyrux peuieHuit

§ 3.4.CBs13b METO/Ia YIIPYTHUX PEIICHHUI C METOIOM
PEAYKUMOHHBIX KO3 (HUIUEHTOB

§ 3.5.Meto/1 mepeMeHHBIX TAPAMETPOB YIIPYTOCTH
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TEOpUHU

Crp.
3

41
43

43
45

48

53



§ 3.6.Mero/ nocie10BaTeIbHOTO HATPYKEHUSI
I'maBa 4. OcecuMMeTpUYHBIE 33a4YH TUTACTUYHOCTH
0E€3MOMEHTHBIX 000JI0UEK BpallleHus

I'maBa 5. YcTOHYMBOCTH 3a TpejiesiaMu YIIPYTOCTH
§ 5.1.YcToitunBOCTh CTEPIKHEH

8 5.2.YCToMYMBOCTh MPSIMOYTOJIBHOM TUTACTHHKH,
C)KaTOW B OZHOM HaNPaBICHUHU

Jlutepatypa

370



30. Bnacor B.B. YcToiunBOCTh ynpyrux cuctem. Y CTOWYHBOCTD
crepxkHeit. -M.: MAU. 1979r. 74c.

OI'JTABJIEHUE

1. YcToianBOCTh MPSMOIIMHEHHBIX CTepPIKHEH
1.1.TIpenBapurenbHble 3aMeYaHUS

1.2. IluddepennmanbHoe ypaBHEHNE YCTOMINBOCTH

CKaTOro CTEPKHSI BTOPOTO MOPsIIKA

1.3. IuddepennmanbHoe ypaBHEHHE YCTOMIUBOCTH 15
C)KaTOTO CTEP>KHS YETBEPTOTO MOPSIIKA

1.4.CBojxka noiay4eHHbIX pe3yabTaToB. 00 21
OTIpeIeIEHNH KPUTUIECKUX HAPSHKCHUH B

TUIACTHYECKOW 00JIaCTH pabOThI MaTepHraa

Crp
Baenenne 3
4
4
9

1.5. /luHaMu9ecKuii METOI peIIeHuUs 3a1a9u 23
YCTOWYMBOCTH CTEPIKHS

1.6.BiusiHre Ha4aIbHOTO MPOTHOA HA YCTOHYUBOCTH 28
CTEpKHS

1.7.BiusiHrE SKCIEHTPUCUTETA B MPHIIOKEHUN 33
MPOJOIBHON HArpy3KH Ha YCTOMYHUBOCTD CTEPKHSA

1.8. Biusinue nornepeyHoi Harpy3Ku Ha YyCTOWYHBOCTb 34
CTEpKHS

1.9. YcToiunBOCT PSMOJIMHEHHOTO CTEPIKHS B 36
HEJIMHENHOU MMOCTaHOBKE

Bonee cioxHbIe 33291 YCTOMYNBOCTH CTEPIKHEH 43
2.1.TlpumeHeHnue MeTOJa HA4YaIBHBIX TAPAMETPOB K 43
3aJja4e YCTOWYNBOCTH MPSIMOIUHEWNHOTO CTEPIKHS
2.2.YCTOWYMBOCTD CTEPIKHS, JISKAIIETO HA YIIPYTOM 46
OCHOBAaHUU

2.3.YCTOWYMBOCTh KPUBOJIUHEHHOTO CTEPKHS, 53

NpeaACTaBJIAOIICTO coOoi KpYTOBO€ KOJIbIIO UJIHU €TO
qacTb

3. BapuanioHHbIe METO/IbI B TEOPUU YCTOWYHBOCTH 57
CTEpIKHS

3.1.TIpwnokeHre BapruamOHHOTO ypaBHEHUS 57
Jlarpanxa K 3a7iaue YCTOMYUBOCTH CTEPIKHS
3.2.0mpenencHre KpUTHICCKONW HATPY3KU METOIOM 64
Putna-TumornieHko

3.3.0OnpenencHre KPUTHIECKON HATPY3KH METOAOM 68
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by6noBa-I"anepkuna
JIuteparypa

372

72



34. XmezoB W.II. Harpy3ku, AeHCTByIOIIME Ha IBYXCPEIHBIN
ammapar. -M.: MAH, 1981. 6.

OI'JTABJIEHUE

Crp.
Beenenne 3
0.1.3amaga pacyera Ha MPOYHOCTH 3
0.2.TTocnenoBaTebHOCTB 3TANIOB pacyera Ha 4
POYHOCTH
0.3.0cob6ennoctu Harpyxenus JJCA 4
0.4.Knaccugukanus METOI0B HCCIISTOBAHMUS 5
NPOYHOCTH KOHCTPYKIIUU
1. Baeurnue Harpy3ku 6
1.1. Knaccuduxarms cuin 6
1.2.Omnpenenenue neperpy3okx, AeHCTBYIOMINX Ha 8
JIBYXCPEIHBIN ammapar
1.3.DOkcrutyaTalliOHHbBIE U pacYeTHBIC HATPy3KH, 10
KO3 GUIMEHT 6€30MaCHOCTH U KO PUIIMEHT 3araca
POYHOCTH
2. BHemrHue Harpy3ku Ha TPaeKTOPUHU 15
2.1.Harpy3ku Ha BO3IYIIHOM Y9acTKe TPACKTOPUH 15
2.2.Harpy3ku npu paboTe TOPMO3HOW CHCTEMBI 15
2.3.Harpy3ku nipu niepecedeHrH BOJHON MTOBEPXHOCTH 16
2.4.Harpy3ku nipu ipuBOHEHUH. JKUIKOCTh 17
HEeC)KUMaeMast
2.5.Harpy3ku nipu nipuBoHeHIH. JKUIKOCTH 22
COKUMaemast
2.6.Harpy3ku npu HaKJIOHHOM BXOJI€ T€JT B BOIY 33
2.7.Harpys3ku, IecTBYIOIINE Ha armapar mpu 34
JIBIDKEHHUH €T0 B KHIKOCTH
3. Onpenenenne BHyTPEHHUX CHIIOBBIX ()aKTOPOB TIPH 37
JICHCTBUU OCEBBIX HArpy30K
3.1.OceBast cuina B CTEpKHE 38
3.2.0ceBast cuiia PU HATUYHUU KUKOTO HATIOJHUTEIIS 40
3.3.OceBast cuiia Ipu HAJTMYHH TBEPOTO 42
HATTOJIHUTEIS
3.4.0OceBast cuiia Ipu IBUKCHUU arlnapaTa B 44
KHUJIKOCTH
4. OnpeneneHrue BHyTPEHHUX CHIIOBBIX ()aKTOPOB MpHU 46

ﬂeﬁCTBHH MOMNEPCYHBIX HAI'PY30K
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4.1. AHanUTHYeCKUH METOJT TOCTPOCHUS DIIIOP
nepepe3bIBaOIINX CHIT M N3THOAIOIINX MOMEHTOB
4.2. TaGnu4HbIi METO]] ONpEICTICHUSI BHYTPEHHHX
CHJIOBBIX (haKTOPOB

4.3.OnpenencHue nepepe3bIBAONINX CHII U
HaruOaroNIX MOMEHTOB

5. Be16op pacueTHOTO citydasi Harpy>KeHUs
Jlutepatypa
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39. Hapunckuii B.U., Pridakos JI.C., lkmspuyk @.H. Mertos
pelieHus 3a7a4 MEXaHUKH yIpyrux KoHcTpyknuit JIA. -M.: MAU,
1983. 8&.

OI'JTABJIEHUE

Ctp
1. Kpatkue cBeqieHHs U3 TEOPUU YIIPYTOCTH 3
OCHOBHBIE YpaBHEHHSI 3
1.2.0 pemnieHnn KpaeBbIX 3371249 5
1.2.1. TloctaHOBKa KpaeBbIX 3a/1a4 5
1.2.2. Tlpsimbie u 0OpaTHBIE 3a1a91 7
.2.3. Tlpunanun Cen-Benana 8
.2.4. TlonyoOpatubrit MeToq Cen-Benana 9
. MeTo/IBI TIIIOCKOH 3a1a9u TEOPHH YIIPYTOCTH 10
.1.Tlnockas 3a1a4a B IGKaPTOBBIX KOOPAWHATAX 10
.1.1.JIBymMepHbIE U IUIOCKHUE 33]ITa4d TEOPUHU 10
TIPYTroCTH
.1.2.T11n0cK0€e HaNpsKEHHOE COCTOSIHUE 12
.1.3.Ilnockas gedopmarms 13
.1.4.PenieHre B HaNpsHKEHUAX 14
.1.5.Pemenne B monmuHOMax 15
.2.11mockas 3a7a4a B MOJISIPHBIX KOOPAMHATAX 20
.2.1.0OCcHOBHBIE COOTHOIIICHHUS 21
.2.2 . HexoTopble penieHns B HapsHKEHUSIX 22
29
36
36
42
42
45
a7
51
53
56
59
64
64

NNNPNNNNNS NDNNNNER -

2.2.3.Pelienue 0CeCUMMETPUYHOM IIJIOCKOW 3a71a4i B
MepEeMETICHHSIX

3. MeTo/1pI TeOpuH M3rnda TOHKUX IIACTHH

3.1.0 Moenu TOHKOH IIaCTHHEI

3.2.HekoTopbie TOUHBIC PEIICHUS IS
MPSIMOYTOJIbHBIX TUIACTHH

3.2.1.Pemrenue B mommHOMAax

3.2.2.Pemenue Hasbe

3.2.3.Pemenne Jlesu

3.3. BapuainmoHHbIC METO/IbI PEIICHHUS JIS
MPSIMOYTOJIbHBIX TUIACTHH

3.3.1.Metox Putiia — TuMoIieHKo

3.3.2. Metoxa byonoa — lNanepkuna

3.3.3. Meton Bnacosa — KanropoBuya

4.  Metozapl pelicHHs B MOJIIPHBIX KOOPAUHATAX
4.1. OcCHOBHBIE COOTHOIIICHUS

3.
3.
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3.4.2. PemieHue B OMHAPHBIX TPUTOHOMETPUYECKHX
psamax

4. PemieHre 0CECUMMETPHYHOH 3a/1a4u 151 000JI0UKH
BpALICHUS

4.1.be3MOMEHTHOE pEIICHHE

4.2.KpaeBoii apdexr

4.3.T'paHn4HbBIC YCIOBHS

4.4.YcnoBus CONpsKEHUs

4.5.HanpspkeHus. Y IpoIeHus

4.6.ITpumep pacyera

JIuteparypa
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71

74
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76
77
85



44. Kmumo B.U., bynsrueB JI.A. CrpouTenbHas MexXaHHKa
obostouek Bpamenus. -M: MAU, 1984. 56c.

OI'JTABJIEHUE
Crp.

[IpenucioBue 3
Beenenne 4
0.1.T'eomeTpusi 000TOUKH 4
0.2.OcHoBHbIe gomymieHus. [ledopmupoBanHoe U 7
HANPSHKEHHOE COCTOSHUS 000JI0UKH
I'maBa 1. be3amomMeHTHas Teopust 000JI0YEK BpaIICHHUS 14
1.1.O0mue 3ameuanus 14
1.2. YpaBHeHUs] paBHOBECHSI OCECUMMETPUYHO 16
Harpy>KeHHBIX 000JI0UEK BpaIICHUS
1.3. {unuuaapudeckue 000I0UKH 20
1.4.Konnueckas 060104ka 22
1.5.Cdepuueckue 060104Ku 26
1.6. TopoBast o6omouka 31
1.7. ®dusndeckue ¥ TeOMETPUICCKUE 3aBUCIMOCTH 32
I'maBa 2. MoMeHTHast TEOpHUsI OCECUMMETPUYIHO 38
Harpy>KeHHBIX HWINHAPUIECKHUX 000I0UeK
2.1.00mue 3amedaHust 38
2.2.YpaBHEHHS paBHOBECHS 39
2.3.T'eomeTpruuecKkre COOTHOIICHUS 40
2.4. ®uznyeckre 3aBUCUMOCTH 41
2.5. luddepennnanbHple ypaBHEHHS paBHOBECHS B 42
nepeMEIEeHHUSIX
2.6.Pemenue 3agau 46
Jlutepatypa 54
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45. QurypoBckuii B.M. Pacuer koHCTpyKuMH JeTaTeIbHBIX
anmnapaToB Ha IMPOYHOCTH METOJOM KOHEUYHBIX 3J€MEHTOB. M.:
MAMWU, 1984r. 58c.

OI'JTABJIEHUE

Bsenenue

I'nmaBa |. MaTemaTtuyeckasi OCHOBa METO/1a
MepeMeIeHUN

1.1.Matpuiisl u oneparyu ¢ HUIMHA

1.2.O0mas cxema peaau3alii MeTo/1a KOHEUHBIX
AJIEMEHTOB B MEPEMEILICHUAX

1.3.BbiBo1 0011IETO YpaBHEHHS METOAA KOHEUHBIX
HJIEMEHTOB B ITEPEMEIIECHHUSIX BapUaIIMOHHBIM METOZ0OM
I'maBa 2.Pacuer miacTUH Ha Harpy3KH, JICHCTBYOIINE
B UX IUIOCKOCTH

2.1.Marpuia keCTKOCTH TPEYroJbHOM IJIaCTUHBI
2.2.PacueTHble ypaBHEHUs IS IUIOCKOH 3a1a4n
TEOPHUH YIIPYTOCTH

2.3.Marpuiia KeCTKOCTH YEeThIPEXyroJIbHOM IIaCTUHBI
2.4.0OnpeneneHne y3JI0BbIX CHJI, SKBUBAJICHTHBIX
BHEUTHUM paclpe/elIeHHbIM Harpy3kam

I'maBa 3.Pacder Kpplia METOJIOM KOHEUHBIX
3JIEMEHTOB B ITEPEMEIECHHUIX

3.1.Marpuiia keCTKOCTH MaHeIu OOIINBKH,
paboTarorieif B OCHOBHOM Ha CIBHUT

3.2.Marpuiibl KeCTKOCTH 0aJTOYHBIX JIEMEHTOB B
MECTHOM CUCTEME KOOPJIUHAT

3.3.Marpuria ’XecTKoCTH 0aJ09HOTO DJIEMEHTa B
o01iei cucteme KOOpAuHAT

3.4.OnpenencHue y3I0BbIX CHJI, SKBUBAJICHTHBIX
BHEUIHEH pacnpeeieHHON Harpy3Ke, s 0aJouyHbIX
3JIEMEHTOB

3.5.BBIBOJI pacueTHBIX YpaBHEHUH 31
3.6. YueT ynpyrocTH KperieHust Kpbliia Ha (Qro3esnKe 35
(xopmyce)

3.7.Pacuer KpbLia pu HETMHEHHOW 3aBUCUMOCTH 36
HaNpsHKEHUH OT YIJIMHEHUI

I'maBa 4. 3aaun ad3poynpyrocTu Ajs Kpblia 37
4.1.3agauu CTaTUYECKOM adpOYINPYroCcTU 37
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4.2.0npeneneHre cOOCTBEHHBIX ()OPM U YaCTOT
KoJeOaHui Kpblia

4.3.Pacuer kpbuia Ha QaTTep

I'maBa 5.Pacuet dro3enska (Kopmyca) METOI0M
KOHECUYHBIX AJIEMEHTOB B MEPEMEIICHUSIX

5.1. MaTpHIIbl )KeCTKOCTH JIEMEHTOB B MECTHOM
crcTeMe KOOpAUHAT

5.2.Marpuiibl )KeCTKOCTH DJIEMEHTOB B 00IIEl cHcTEME
KOOpJUHAT

5.3.Pacuernbie ypaBHeHus Juis Gro3ensika (kopiyca)
5.4.Metox cynepaieMeHTOB (OJACTPYKTYP) MPH
pacueTe CIOKHBIX KOHCTPYKIUH (Pro3esnKeit
(koprycoB)

Jlureparypa
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47. OurypoBckuii B.W. Pacuer koHCTpyKuMH JeTaTeIbHBIX
anmapaToB Ha MPOYHOCTh METOJOM KOHEYHBIX JJIEMEHTOB (METO[
nepemertenuii). -M.: U3a-s0 MAHU, 1984. 5&.

OI'JTABJIEHUE

Beenenue

I'maBa |. MaTemaTudeckas OCHOBa METOJIa
TepeMeIcHUI

1.1.Matpwuiisl 1 onieparyu ¢ HUIMA

1.2.006mas cxeMa peaan3alii MeTo/1a KOHEYHBIX
AIIEMEHTOB B MEPEMEIICHUIX

1.3.BriBox 001IETr0 YpaBHEHHST METO/1a KOHEYHBIX
JJIEMEHTOB B MEPEMEIICHUSIX BapUAIIIOHHBIM
METOZOM

['maBa 2.PacueT miacTHH Ha Harpy3KH, IEHCTBYIOIINE 9
B MX TUIOCKOCTH

2.1. Marpu1ia >keCTKOCTH TPEyroJbHOH IIaCTUHBI 9
2.2.PacyeTHble ypaBHEHHUS JUTS TDIOCKON 337291 11
TEOPHUH yIIPYTOCTH

2.3.Matpu1ia )keCTKOCTH YETBIPEXyTOJILHOM 14
TUIACTHHBI

2.4.0npeneneHne y3JI0BBIX CHII, DKBUBAJICHTHBIX 17
BHEIIIHUM paclpeieIeHHBIM Harpy3Kam

I'maBa 3.PacueT Kpbl1a METOJJOM KOHEYHBIX 20
JJIEMEHTOB B ITEPEMEIICHUIX

3.1.Marpuiia ®KeCTKOCTH TTaHeI! OOIINUBKH, 21
paboTaromieil B OCHOBHOM Ha CIBUT

3.2.MaTpHIIbl )KeCTKOCTH OAJIOYHBIX JIEMEHTOB B 23
MECTHOM CUCTEME KOOPAHHAT

3.3.Marpuiia xecTKkocTH 6aJ0YHOTO JIEeMEHTa B 27
oOuieit cucteme KOOpIUHAT

3.4.OmnpenencHue y3I0BbIX CHJI, SKBHBAJICHTHBIX 29
BHEIIIHEH pacrpeeieHHON Harpy3Ke, 1ist 0aJ0YHbIX
DIIEMEHTOB

3.5.BrIBOj pacUeTHBIX ypaBHEHHIA 31
3.6. Yuer ynpyroct KperuieHus Kpbliia Ha (ro3ersnKe 35
(xopmyce)

3.7.Pacuert KpbLia pu HETMHEWHOW 3aBUCIMOCTH 36
HaIpPsHKEHUI OT yIJTMHEHUH

g
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I'maBa 4.3anaun a3poynpyrocTH IJist Kpbuia
4.1.3ama9u CTaTUYECKON adpOYIIPYTOCTH
4.2.0npenencHre COOCTBEHHBIX ()OPM M YaCTOT
Kosie0aHuil KpbLTa

4.3.Pacuer Kkpblia Ha QuaTrep

I'naBa 5.Pacuet (rozensoka (Kopiyca) METOI0M
KOHEYHBIX HJIEMEHTOB B MEPEMEIEHHUIX
5.1.Marpuiibl KECTKOCTH JIEMEHTOB B MECTHOM
cucTeMe KOOPIMHAT

5.2.MaTpulIibl )KECTKOCTH JIEMEHTOB B 00IIIEH
cucTeMe KOOPIMHAT

5.3.PacuerHbie ypaBHeHUs [Uis pro3ersika (kopiyca)
5.4.Meton cynepaneMeHToB (MOACTPYKTYP) Mpu
pacdere CII0KHBIX KOHCTPYKITHH (pro3ersmkeit
(xoprtycoB)

Jlurepartypa
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49. lymuenko A.A. OCHOBBI TEOpUHM NON3Y4YeCTH. -M.:

1985. 28&.
OI'JTABJIEHUE

1. Benenue

2. IlpocTeiimme MOJENN yIIPyro-BSI3KOTO Tea
2.1.Monens doiirra

2.2.Mopens Maxkcsenna

2.3.bonee ci0KHBIE MOJIEITU

3. Ilon3ydecTs METaIOB PU OJJHOOCHOM PACTSKEHUH
3.1.OcHOBHBIE CBEJICHHS O MOJI3YyUYECTH

3.2.TTogo6ue KPUBBIX MOA3YYECTH, H30XPOHHBIE
KpHUBBIE

3.3. Teopuu nom3yvectu

3.4.Teopus crapeHus

3.5.Teopus TeueHus

3.6. Teopust ynpouHeHHS

3.7.CpaBHEHHE TEOPHIA MOJI3YYECTH MEXITy COO0H 1 ¢
IKCTIEPUMEHTOM
3.8.KparkoBpeMeHHas MOI3Y4eCTh U ITTUTEIbHAS
POYHOCTh

3.9.Ipumeps! penieHns 3a1a9 MPH YCTAHOBUBIIICHCS
HOJ3y4YeCcTH

4. Teopus MON3YYECTH MIPH CI0)KHOM HATPSHKEHHOM
COCTOSIHUHT

4.1.Teopus cTapeHus

4.2.Teopus Teuenus tTamna Museca

4.3.BapuaHT ycTaHOBHBIIEHCS Toa3ydecTH Tuma CeH-
Benana

5. Teopwust HacIeICTBEHHOCTH WIIM JIMHEHHAS TEOPHS
BSI3KOYIIPYTOCTH

Jluteparypa

382

MAMU,

Q

©OOCO\I\IU'IU'IOO,_§

N NNR P P P RPRpRpppR
A~ Now © o U DWNRPR

N
(02]



50. Iymuenko A.A., EnmareeBckmii A.H., XBopocTurCcKHit A.U.

VYyeOHoe nocobue 1mo NPOeKTUPOBAHUIO U PACUETy TOHKOCTEHHBIX

koHCTpyKImit m3 KM. -M.: MAH, 1985. 3%.
OT'JIABJIEHUE

1. Brenenue

2. PacueT 1 mpoeKTHpOBaHNE TOHKOCTEHHBIX aBUAIIMOHHBIX
KOHCTPYKILHUH U3 KOMIO3UITUOHHBIX MAaTEPUAIIOB

3. IIporpamma pacueTa MHOTO3aMKHYTOTO C€UYEHUS Kpbliia U3
KOMITO3UIIMOHHOTO MaTepuaa

3.1.Onucanne maccuBoB. biiok AA1

3.2.BBox ucxoanoit uapopmammu. brok AA2

3.3.3ananue ynpasisromux napameTpoB. biok AA3
3.4.Pacuet npoduns ceuenus. bioxk BA1

3.5.PacueT reoMeTprUUECKUX XapaKTePUCTUK ceueHus. biiok
BA2

3.6. Brrancnenne HOpMaTbHBIX M KacaTeIbHBIX YCHIINH. Biiok
BA3

3.7.0mpenencHue TOJIIMH ci0eB naHenel. biok bA4
3.8.Omnpenenenue moroHHoro yria 3akpy4yuBanusi. biok BAS
3.9.OmnpeneneHne pazHoca HECYIINX CIIOEB M MTOBEPOYHBII
pacuer. biiok BA6

4. TekcT mporpaMMel

5. [Tpumep pacuera

Jlutepatypa
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Crp.
3
3

14
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66. O6onenckuii E.IT., CkBupenko C.M. OreHKa J0OJTOBEYHOCTH
3JIEMEHTOB ABHAIMOHHBIX KOHCTpyKmmil. - Tamkent: Tamk.
nonutexH. uH-T. 1989. 76c.

OI'JTABJIEHUE

Crp.
Beenenne 3
1. AHanu3 METOAOB CHCTEMATU3AIMsI BHEIITHUX 5
HArpy30K, JeHCTBYIONUX Ha KOHCTPYKIINIO
1.1. CucremaTu3zanus Harpy30K METOJaMH CITy4ailHbIX 6
BEJINYHMH
1.2.CucremaTn3anus Harpy30K METOJaMHU CITyYaifHbIX 7
IpOLIECCOB
1.3. XapaKkTepuCTHKHU MTOBTOPSEMOCTH HATPy>KEHUS 10
KOHCTPYKITUH
1.4. AHanu3 MeTOZI0B CHCTEMaTHU3allu BHEITHUX 11
Harpy3oK
2. OmpenienieHue XapaKTePUCTUK COTIPOTUBIICHHUS 12
YCTAJIOCTHOMY pa3pylleHue
2.1.VcnibiTanus Uist OTIPEIEICHUS YCTaTOCTHBIX 12
XapaKTePUCTUK
2.2.Maremarudeckasi MOJIeJb YCTaIOCTHON 13
JIOJTOBEYHOCTH
2.3.[IpuMmeHeHrne METOI0B MaTeMaTHIECKOM 16
CTaTUCTHKH TIPU OTIPEICIICHHN XapaKTEPUCTUK
YCTAJIOCTHOM JONTOBEYHOCTH
2.4.Omnpenernenue npeena ycTaaoCcTH 19
2.5.0rnenka 3aKkoHa pacIpeielIeHAs yCTaJI0CTHOM 25
JIOJATOBEYHOCTH
2.6.BeposTHOCTHAs! MOJIENb YCTAIOCTHOM 27
JIOJATOBEYHOCTH
2.7.AHanu3 pe3yabTaToB MOBTOPHO-CTATUYECKUX 28
UCIIBITAaHUI
3. AHanu3 METOI0OB CyMMUPOBaHHS IOBPEKIACHUHN TPU 31
JICHCTBUY MEPEMEHHBIX HArPY30K
3.1.T'unore3a TMHEHHOTO CYMMHUPOBAHUS 31
YCTAJIOCTHBIX TIOBPEKICHHIA
3.2.HenuHeitHble T€OpUN CYMMHUPOBaHUS 33
YCTAJIOCTHBIX TIOBPEXKICHHIMA
3.3. AHanmu3 METOI0OB CyMMHUPOBAHHS YCTAIOCTHBIX 36
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TIOBPEXKICHUMN

4. PacueTHO-9KCIIEPUMEHTAIbHBIE METO/IbI OIICHKH
CpoKa ciyk0a KOHCTPYKIIHU

4.1.TIpumeHeHne JTMHEHHON TeOpUH CYMMHUPOBAHUS
YCTAJIOCTHBIX TIOBPEKICHHIA

4.2.TIpuMeHeHne TEOPUU CYMMHUPOBAHUS
noBpexennit Koprena

4.3.TIpuMeHEeHNE TEOPUH CITy4alHBIX MTPOIIECCOB IS
OIICHKH CPOKa CITyKObI

4.4.0ueHKa cpoka ciyObl KOHCTPYKIIMM HA OCHOBE
KPHBOH IMMOBTOPSIEMOCTH HAarpy30K

5. DKcnepuMeHTaIbHBIE METO/IbI OTIPE/ICIICHUS CPOKa
CITy>KOBI KOHCTPYKIIHU

5.1.Omnpenenenne cpoka CIIy>KObI TP MMPOTPAMMHOI
HarpyXeHUH

5.2.0mpenenenne cpoka CIIy>KObI P CITydaitHOM
HarpyXeHUH

5.3.Bb100op KO3pPULIIEHTA HAICKHOCTU TIPU
Ha3HAUYCHUH TapaHTUPOBAHHOTO CPOKA CITY>KObI

5.4. AHanu3 METO/I0B OLIEHKH CPOKa CITYXKObI
KOHCTPYKIIUH IO YCJIOBUSAM YCTAIOCTHOW MPOYHOCTH
bubnuorpaduieckuii CliucoK TUTEPATyPHI
[Tpunoxenns
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68. Hapunckuii B.1., Ceprees B.H. YcToi4HBOCTh TOHKOCTEHHBIX
CTEepKHEW M TUIOCKMX 3JIeMEHTOB KoHcTpykiui JIA. -M.: MAU,

1989. 10&.

OI'JTABJIEHUE

Crp.
[IpenucnoBue 3
I'maBa |. YcTOHYMBOCTB CTEpIKHEN CIUIOIIHOTO 5
CeUeHHS
§ 1.1.TlocraHoBKa 33a1a4uu 5
8 1.2.001m1ee peuieHue ist Cry4das OCTOSHHBIX 7
ko3 purreHToB
§ 1.3.PeriieHrie METOIOM CKJICUKH IS CITydast 10
KyCOYHO-TIOCTOSTHHBIX K03()(pHuiimeHToB
§ 1.4.Pemenne MeToa0oM Putiia uist o6Imero ciaydast 14
MIEPEMEHHBIX KO3 PHUITMSHTOB
§ 1.5.YCToiurBOCTh CTEPXKHEH HA YIIPYrOM 17
OCHOBAaHUU
['maBa 2.YcTOHYNBOCTH TOHKOCTEHHBIX CTEPKHEH 24
§ 2.1.ITocTaHOBKA 3a1a4n 24
§ 2.2.luddepeHiuanbHpie ypaBHCHHS PABHOBECHS 26
§ 2.3.JIuHeapu30BaHHbIC YPABHEHUS YCTOMIMBOCTH 30
CTEep>KHEH OTKPHITOTO MPOpUIIs
8 2.4.YCTOWYUBOCTH MPH IICHTPAILHOM CIKaTHH 31
8§ 2.5.YCToiuMBOCTh NP BHELIEHTPEHHOM 34
Harpy>KeHUH
§ 2.6.YCTOiuMBOCTD TIOCKOU (POPMBI H3THOA 38
§ 2.7.YCTOMYNBOCTh CTEPXKHEH Ha YIIPYTOM 42
OCHOBAaHUH
§ 2.8.YCTOIYMBOCTD CTEPXKHEH 3aMKHYTOTO TPOQIIIS 44
§ 2.9.MecTHas yCTOMYHMBOCTH TOHKOCTCHHBIX 46
CTepXKHEH
['maBa 3.YCTONYMBOCTH TOHKHUX OPTOTPOITHBIX 47
TUIACTHH
§ 3.1.ITocTaHoBKA 3a1a4n 47
8 3.2.Pemenue metonom byoHoBa — ["anepkuna 52
§ 3.3.Perienre B OIMHAPHBIX TPUTOHOMETPUIECKUX 63
psfax Ui cirydasi IByXOCHOTO PACTSHKEHUSI-CKATHS
8§ 3.4.Pemennie meroaom Putna — TumorieHKo 68
§ 3.5.0060011eHe perieHns B TBOWHBIX 70
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TPUTOHOMETPUUCCKUX PAAAX

['maBa 4.YcTOHYNBOCTH OpEOPEHHBIX TUTACTHH 74
8§ 4.1.TTocTaHoBKa 3a1aun 74
8§ 4.2.Perienrie METOIOM CKIICHKH 75
8§ 4.3.Permrennie metogom Putna — TumoriieHKo 78
I'maBa 5.YcTOHYNBOCTH TPEXCIOWHBIX TTAHETIEH 79
§ 5.1.TlocraHoBKa 3a1a4un 80
§ 5.2.Permiennie merogom byonosa — [Manepkuna 82
[Tpunoxxenne. ®OPTPAH-niporpammsr miis 86

OIpeIeTICHUs] KPUTHUECKON HATPY3KH HA CTEPXKHHU U
TUTACTHHBI
Jlureparypa 105
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70. BomukoB O.l., Matiomes HO.C. Beibop pacdeTHBIX cCXeM U
pacyeT Ha MPOYHOCTH DIEMEHTOB KOHCTPYKIMH JI€TAaTeIbHBIX
ammapatos. -M.: MAU, 1990. 46.

OI'JTABJIEHME

Crp.
[IpenucnoBue 3
1. Cxemaruzanus yCcIIOBHIH HArPy>KEHUS JIETaTEITHHOTO 5
amnrmapara IpHu pacueTe Harpy3oK
1.1 PacyeTHbIe YCIIOBUS HATPYKEHUS JIETATSIIBHBIX 5
anmaparoB u uX HopmupoBaHue. KoaddurmenTs
Oe3o0macHoOCTH
1.2. ITpuHIMTIBI BEIOOPA PACUETHBIX CHIIOBBIX CXEM IPH 15
pacueTe Harpy30K v NPOYHOCTH KOHCTPYKIIUU
2. Pacder Harpy3o0k Ha KOHCTPYKITHIO JIETATEIILHOTO 22
amnmapara B HEKOTOPBIX YaCTHBIX CITydasix
IKCIUTyaTallu
2.1.TlpenBapuTenbHbIC 3aMEUaHUS 22
2.2.PacueT Harpy3oK IpH TaKeJIaKHBIX OTepalusix u 25
TPaHCIIOPTHUPOBKE
2.3.PacueT Harpy3oK IpH MpeicTapToOBOM MOATOTOBKE 32
2.4.PacyeT Harpy30K Ha JIeTaTeIbHBIN anmapar B 35
nojere
3. HekoTopsle 3a/1a41 IO pacyeTy Harpy3oK Ha 42
KOHCTPYKITHIO JIETATEILHOTO anmapara
3.1.Pexomenaanuu u TpeOOBaHHUS K OPOPMIICHUIO 42
pacueToB
3.2.3amaum nis pacyera 44
Jlutepatypa 47
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75. PeibakoB JI.C. [IpakTtukym mo ctpowTenbHOW MexaHuke JIA
«[Inockas 3agaya Teopuu ynpyroctu». -M.: MAU, 1991. 5.

OT'JIABJIEHUE

Ctp
[IpenucnoBue 3
1. Conepxanue 3a1au 4
3amaun 1-50 4
3amaun 51-60 7
3amaun 61-85 9
3agauun 86-90 12
3amaun 91-132 13
2. Metoanueckne yka3zaHUs 16
OO6mue ykazanus 16
Vkaszanus k 3agagam 1-50 19
Vkazanus k 3agauam 51-60 26
Vka3zanus k 3agauam 61-85 31
Vka3zanus k 3agauam 86-90 38
Vkazanus k 3agauam 91-132 44
Jlurepatypa 49
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76. lymaenko A.A., EmnateeBckuit A.H., JIypee C.A., ®upcanon
B.B. AHuzoTpomnHsie nanenu - mwiockas 3aaava. -M.: MAU, 1991.
96c.

OI'JTABJIEHME

Ctp
[MpenucnoBue 3
1. ITepcnieKTUBHBIE KOHCTPYKITMOHHBIC MaTEPHAIIBI 4
1.1. dusuko-MexaHUUECKHEe CBOMCTBA OCHOBHBIX 4
KOHCTPYKIIMOHHBIX MaTEpHAaJIOB
1.2. ®uzndeckas MO KOMIIO3HIIMOHHOTO 11
MaTepuana
2. [Tnockas 3aava B IPsIMOYTOJIEHBIX KOOPAMHATAX 24
2.1.T1lnockoe HaMpsHKEHHOE COCTOSIHUE 24
2.2.1Tnockas nedopmarus 26
2.3.Pemienne iockou 3a/1a4u B HAMPSDKEHHUSIX 28
2.4.OmnpeneneHue HAMIPSHKEHUN B BOJIOKHAX CIIOS 30
2.5.Pemienne miockoi 3a/1a4u B OJTMHOMAX 33
2.6.Pemenne riockoi 3a1a4n B pagax Oypee 36
3. [Tnockas 3amava B MOJIIPHBIX KOOPIWHATAX 40
3.1.00mwme ypaBHEeHUs 40
3.2.Pemennie B HaNIpsDKEHUSX 44
3.3.OcecummeTprvHAs 3a1a49a 45
3.4. ToncrocreHHas TpyOa 1Mo HOCTOSTHHBIM 47
BHYTPEHHUM JIaBIICHUEM
3.5.KonueHTpalus HanpsHpKeHU BOKPYT MaJIoro 49
OTBEpCTHUS B OECKOHEYHOM JHCKE
3.6.KumH, Harpy>KeHHBIH B BepiiuHe (3a1a4a 50
Muruena)
3.7. [leiicTBrE COCPEOTOUECHHON CHITBI HA YIIPYTYIO 52
cpeny (3amada @namana - Byccunecka)
4. BapuanmmoHHasi TOCTaHOBKA 337124 TCOPHH 53

YHOpPYTroCTH. BapI/IaL[I/IOHHI:Ie MCTOABI pacucTa B
CTpOPITCJ'H:HOfI MCXaHHKEC

4.1.HexkoTtopkle 00mue 3aMedanus 53
4.2.OCHOBHBIC BapUAIIMOHHBIC TPUHIIHITBI 54
4.3.TIpumenenne npeodpazoBanus Jlexanapa st 60
MOCTPOCHHUS CMEIIAHHBIX OTEHIAIOB

4.4.OxcTpeManbHble CBOMCTBA (DYHKIIMOHAJIOB 62
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4.5.TIpsiMbie BapHaIMOHHBIE METOTbI

5. Pacyer manenei M3 KOMITO3UIIMOHHBIX MAaTEPHUAJIOB,
HAXOJSIIMXCS B YCIOBUSIX TUIOCKOTO HAMPSKEHHOTO
COCTOSIHUS, B IepeMeIIeHUIX MeTo1oM Biacosa

6. [Ipumepsl penieHus: CTaTHYECKU HEOTIPEICTTUMBIX
IUTOCKHUX 337124 B HAIPSHKCHUAX

6.1.3amaya o BKIIIOYCHUH B pabOTY MHOTOCIIOWHOTO
OPTOTPOITHOTO KOMIIO3UITMOHHOTO MaTepHaa Mpu ero
pactsbxenuu [10]

6.2.I1anennb, cocTosAIIast U3 OPTOTPOITHOW OOIIUBKH U
MIPOJIOJIBHBIX CTPUHTEPOB M HATPYKEHHAs! CHCTEMOMN
CaMOYPaBHOBEIIICHHBIX CHII

6.3.OnpeneneHue TeMnepaTypHbIX HAIPSHKCHUN B
IUIOCKUX MHOTOCJIOMHBIX IIacTuHax [11]
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