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BBenenue.
OCHOBHbIE NOHATHA U ONPeE/Ie/ICHUS.
Kparkue cBejieHus1 M3 HCTOPUU PA3BUTHA
MEXaHUKHU I'PYHTOB, OCHOBAaHUU U (PYHIAMEHTOB

Mexanuka 2pyHmoe A6JAAemcs COCMABGHOU YACHMbIO 00-
meﬁ MEXAHUKU U CEOMEXAHUKU.

B mexanuke cpynmog uzyuaemcs nogeoeHue ZPyHmoebix
MACCUBOE MO0 6030€lCMmeuUem Hda-
2pY3Ku (6 m.u. cOOCmEeHH020 8eca

cpyHma).

Mexanuxka 2pynmoe — 3mo Hay4yHas 0a3a OuUCUUNJIUHbBL
«Ocnoeanusn u hynoamenmaoly.




I'pynm — amo nrooaa zopnas nopooa uiu nodea, a mak-
JHce Omx00bl NPOU3BOOCHEEHHOU UU XO3AUCH-
BCHHOU 0eAmeIbHOCmU Ue/106€Ka, Npeocmaes-
jaem co00u MHOZOKOMNOHEHMHYI) CUCHIEM),
KOmMopasa Mox3cem U3MeHAmMbCA 60 8DEMEHU U
UCNOb306aMbCA KAK OCHOBAHUE, cpeda Uil
mamepuan O0as1 6036€0€HUA 30AHUU UIAU CO-
OpYCeHU.

I'pynmot 6 ceoem ecmecm@eHHOM COCMOAHUU UACHLO
OMOIHCOECMBIAIOM C YRPY2UM NOJYRPOCHIPAHCMEOM U NO-
IMOMY 8 MEXAHUKE ZDYHM OB UCHOIb3YIOMCA 3AKOHOMEPH O~
cmu Opy2ux OUCHUUNJIUH.



OcHoeanue — Mo maccue SpyHma, 3ocnpuuumalomuﬁ

oaejienue om pynoamenma.

dDynoamenm — ImMo KOHCMPYKUUA, CLyHcauas 011 nepe-

oayu zpynmy (ocHoeanuw) eeca 30aHusl
UIU COOPYHCEHUS, U OCeUCmEYIOUUX HA
Hez20 HaAzZPY30K.

SCU/TIA OT
COBCTBEeHOro Beca 334aHUsS +
rnosnesHasd HarbPyzsxKa

PIHAOMEHT

rRPIHT ‘ _m

( OCHOBQHE
(Maccus reIHTA)




Kanaccupurkauusa rpynros (I'OCT 25100 — 2011)

Knaccugukauuonnvie noxkazamenu:

— Kaacc (nookaacc)

— mun (noomun)

— 6u0 (nooeuo)

—Rno pa3uoeuduocmu

— nO npupooe CMPyKmypHbuIX C6Aa3ell;
— N0 2eHe3ucy;

— no eeuwecmeeHHomy, nempozpaguue-
CKOMY UlU JUMON02UYECKOMY COCHaA-

6ys

— MO KOJIUUEeCMBEHHbIM ROKA3AMENAAM
cocmaea, CMPOCHUA, COCHOAHUA U
ceoucme cpyHma.
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@da30BbIN COCTAB HECKAJIbHBIX TPYHTOB

I'pynm cocmoum u3 paziuuHvix 1emMeHmMoO8, Komopbwle
MOIHCHO 8blOEIUMb 8 MPU 2PYNNBL:

1. Teepovie munepaivhuvlie Yacmuubl
(meepoas ¢haza)
2. Booa ¢ paznuunvix euoax u cocmoaHusx
(ncuokana ¢asza)
3. I'azoevie exnouenus

(2azooopaznan ¢aza)



Teepoaa dhaza

— npeocmasnsiem cucmemy pasHooopasHvix no gopme, co-
cCmagy u pazmepam meepovix MUHEPAIbHBIX YACHUY.

no ¢opme:

naacmunyamasn popma uzonvuamasn popma

yacmuu Kaojiunuma uacmuuy ammanyjibcuma



boavwmoe enuanue okazvieaem codepofcauue 6 pyHme
PACMEOPUMDBIX MUHEDPAIO06.

Mnozue zopuvie nopoovl Ci0XHCeHbl PACMBOPUMBIMU MU-

Hepanamu:
— 2unc (6o0opacmeopum);

— Mpamop u u3zeecmuaxk (Ovicmpoe paspyuieHue om
83aUMOO€CUCmBUs ¢ KUCH0-

mamu);

— Jleccoewle ZPyHmbl (6000opacmeopumbi).



Kuokaa ¢aza

Booa ¢ epynme moacem 0bimo 6 napooopazHom, HcuoKom
U meepoomM coOCmOAHUU.

Kuokaa_eooa paszoenasemca Ha KPUCMAIUZAUUOHHYIO,

CEA3HYI0 U CBOD0OHYIO.

Kpucmannuzayuonnaa _600a HaAxXo0umcsa GHympu udac-

muu Jpymma u yuacmeyem 6 CmpoeHuu
Kpucmauitu3auuUoOHHbBIX peliuemokK munepa-

J1086.



ac 1T a

CBASHBI
PEIX/TO—
CBAZHbBIA
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L CR T30S CBOLOAHOA

Ilpounoceasnusvlil_cioi — HECKOJIbKO PAO008 MONEKY], 00-

-6
wasa moawiuna caos 00 10" cm, npumsascenue cocmaeia-
em Heckoabko comen MIla, niomnocme cioa oocmuzaem

3
1,2 —-2,42/cm”.



Ceobo0nasn_sooa noopazoeniaemcsa HA 2pAGUMAUUOHHYIO

U KAnUAPHYIO.

I'pasumauyuonnasn eooa oonadoaem OOBIUHBIMU O00ULCU3-
BECHHBIMU CBOUCMBAMU U NEPEMEULACMCA 8 Nopax ZpyH-
ma noo oelcmeuem Hanopoe.

(KpynHooo.10mouHble, 2paseiucmole 2PyHmbl)



Hoonamue kanuanapnou 600vl 00yci1ae1u8aemcs HAIU-
uuem 6 pyHmax Kamaunoe, 4em OHU MOHbUiLe, MmeM 6bluie
noovem.

2l
\

|

P

necok Kpynuwtii — 3,5 cm; necok cpeonuit — 35 cm;
necok meaxkuu — 120 cm; cyneco — 3,5 m;

CY2IUHOK, 21uHa — 6,5 m.



Tazoo6paznana ¢paza

Cooepircanue 600bl u 2aza 6 zpynme 3a8Ucum om 00vema
eco nop: uem 00.1buLe NOPsvL 3aN0JIHEHBL 8000il, MEM MEHb-
uie 8 HUX COO0EPHCUMCA 2A308.

B eepxnux cnoax cpymma (~ 0o 2 m) 2azoeasa cocmag-

AANWAA NPEOCmas1eHa 6 OCHOBHOM AMMOCPHEPHBIM 803-
OYXOM, HUIHCE — MEMAHOM, A30HOM, CEPOBOOOPOOOM.



Ymenvuenue oasenenusn eécneocmeue pazpadomku Kom-

JIO6AHA Moricem npueecmu K pazpsledm HA NOBEPXHOCMU

cpyHma.
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DusnyecKne XapakTepUuCTUKY I'PYHTOB

Vie

Vn

Vr

V&

Vs

Vo Va

Ve my, q,
Ve mg, g

ras

B0440

rBebise

HacC T UL bl

V,, =V +V,,
V =V +V,
m,, =m, +m,
4., =d, T4

Vapy My, q., — COOMEEMCMEECHIO 00bEM, MACCA U 6€C 2PYHMA

— coomeemcme€eHHO 057)6M, Macca u eec 600l

— coomeeémcme€eHHO 06’beM, macca u eec meep-

OblX uacmuy

— 00vem 2aza u oovem nop coomeemcmeeHHO



Ocnoenvle (0azoevie) xapaxkmepucmukKu

(onpeodenaomcesa IKCnEPUMEHMAIbHO)

1) nnomnocms zpynma, p, 2/cm”
(3mo omuoueHue Maccol 2pyHma K e2o 00vemy)
D= m, +m,.

cp

Memoowvt onpeodenenus: memoo pexcyuiezo Koabua Uil
napagunuposanus.



3
2) niomnocms meepovlxX Yacmuy ZpyHma, p , 2/cCm

(3mo omuouenue meepovix 4acmuy K ux oo0vemy)

Memoo onpeodenenus: NUKHOMEMPUUECKUU MEmMOO.

Ocnoea memooa 3akaw4yaemcs 6 onpeoeleHuu o00vema
mMeEepobiX YaACMUY N0 MACCE 8bIMECHEHHOU UMU 600bl.



3) npupoonasn enaxicnocmo cpynma, W, % uau o.e.

(3m0 OMHOUIEHUE MACCHI 800bl K MAcCcCe meepdblx ltacmuu)

W: Tg :mep_mS
1 m

S S

Memoo onpedenenusn: MEm oo 8bICYUIUBAHUA.



ﬂ./'l}l SJAUHUCHIBIX CDYVHMO6.

meepdoe njiaiacmuuyHoe mekKyuee
[ ] ® >

W, W

3.1) eénasxxcnocms na cpanuye packamuiéanus, W, , % unu
o.e.

3.2) enasricnocmo na cpanuue mexyuecmu, Wy , % unu o.e.

Memoo onpeoenenusn: MEm 00 8bICYUIUBAHUAL.



HDOM3800H blé (pacuemuble) xXapaKkmepucmukKu

1) yoenvnuuii sec zpynma, y, KH/m’

4 + G
V )

ep
_mg-g+m,-g_(m+m,)
V V

<p <p

7= g=m-g, =

/4 g=p0"-0,

r=p9



2) yoenvHblil 6ec meepovix uacmuu, y , KH/m I




3 3
3) nIOMHOCMb CYX020 2DYHMA, P 4o M/M~ UIAU 2/CM

I = O
d — ., !
Vep
m. + M m




4) yoeavnuwiu eec cyxozo cpynma, y 4, kH/m ;

(2mo eec eouHuybl 00vEMA ADCOIIOMHO CYX020 2PYyHmMa)

ATy



5) omnocumenvHnoe cooeprcanue meepovix 4acmuu,
m, % unu o.e.

(3mo omuouwieHue o00vema meepovlX uvacmuy K 00vemy
2pyHma)

mzﬁ-lOO%,
V

<p

ps — J ,Od —

M LY
VS Vep

Py

m=—
Ps



6) nopucmocms cpynma, n, % uau o.e.

(3mo omuouwieHue 00vema nop K 00vemy cpynma)

Vn

n=-—=-100 9%,
Vgp
n+m=1 =

_&: Ps — Py
Ps Ps

N =



7) Ko3(hpuuyuenm nopucmocmu, e, o.e.

(3mo omuoutenue 00vema nop K 00vemy meepovix uacmuuy,)

V., n 1-m

e=—=— _—

V. m m

S

1_,0/
. Ps _ Ps — Py
:0% P
Ps
Ps — Py
Py

e =




8) cmenenwv eraxcnocmu, S,, 0.e.

(amo omunouwieHue o00vema 600bl € 2pyHme NPUPOOHOU
671A)CHOCIU K 00bemy 600bl npU NOJIHOM 8000HACHIUICHUL)

L
W

sat

W, —noanasa enacoemkoc moe epymma,

Wsat:e.yw — Sr :W.7/S
Vs € 7w

(maccuqbukauuﬂ CPYHMO6 nO cmenenu 6iax)xCHocmu —

CM. JIeKYu1o 2, KPynHoo0J10MOUHblE CPDYHMbL, N. 2)



9) yoenvHuwlul 6ec cpynma 60 636€UIEHHOM 6 600€ COCHIOA-
3
Huu, y o, KH/m

(3mo eec eOUHUUHO20 00bemMa ZPDYHMA, NOMEUIEHHO20 HUIICE
ypPO6H: 600bl)

:7/5_7/W
70T e




0.1 2IUHUCHBIX 2DYHINO0G

10.1) yucno nnacmuunocmu, I ,, %

(onpeodensiem 6uo nvl1eeamo-2IUHUCHO20 2PYHMA)

(Knaccugpuxkayus no Yucy naacmudHOCmuU ZPyHmoe —

CM. JIeKYu1o 2, 2iuHucmaole 2pynmol, n.l)



10.2) noxkazamenv mexkyuecmu, I ;, o.e.

(onpeodensem KOHCUCMEHUUIO NbLIT1E6AM 0-2/TUHUCTIO20 ZPYH-
moe)

(Knaccuukayus no nokazamesnr) mexKyuecmu CpyHmoe —

CM. IeKUuw 2, 21uHucmole ZpyHmol, n.2)



OCHOBHBIE 3AKOHOMEPHOCTH MEXaHUMKH I'PYHTOB.

MexaHM4YecKHe CBOMCTBA TPYHTOB

Kpome obuux 3axkonomeprocment cnjioutHbvlX mei, ZpyH-

mbul, KdK Oucnepcuble cucmemsl umerom ceou 3dKOHoOmep-
Hocmu.

K num omuocamecesn:
— 3aKOH YHJIOMHEHUA (CHCUMAECMOCHIU) 2DYHMO0E;
— 3akon Kynona (conpomuenenue cpynmoe cosuzy);

— 3A4KOH JIAMUHAPHOU unompayuu (6000NPOHUUAEMOCHb

2PYHH08).



CKNMaEeMOCTh 'PYHTOB. 3aKOH VIIJIOTHECHUSA




Ooxrcumaemocms 2PDYHMOE 3aKAI0UAemcsa 6 CHOCOOHOCmU

UBMEHAMDb CE60€ CHPOCHUE NOo0 O0euUcmeuem Hazpy3o0K 3a
cuem yMeHbuleHUus nopucmocmu (U 6 Maioi cmeneHu om

crcumaemocmu camux uacm uu).



de =da- d O  _3akon corcumaemocmu

Ilpu neodonbUIUX UZMEHEHUAX O0AGJICHUU UIMEHEHUE KO-
puyuenma nopucmocmu nPAMONPONOPUUOHATIBHO IMUM
0A61CHUAM.



MeToabl onpeaeaeHus

MOYJiA AedopMaliu

(camocmosmenvto)



COHDOTI/IBJ]eHI/Ie I'DYHTOB CJABHUI'Y.

3axkoH Kvyiaona

I1 1l

17



IIpounocme zpynma onpeoensemcsa 08yma xXapaxkmepucmu-
Kamu:

¢  — Y2071 GHYMPEHHE20 MPEHUsL, 2Pao;

c —yoenvHasa cuaa cuenienus, klla



O

VA




3axkon Kynona 01a HeceA3HbIX 2PYHM OB

T=0- 9o

Conpomueﬂenue HECBA3HbBLX DYHMO6 Cpe3y ecmb conpo-
mueJjieHue mpenur, nponopuyuoHajlibHo€e€ HOpmaib HbIM 0ae-

JICHUAM.



3axkon Kynona ona ceasnwvlx 2pynmoe

T=0-gp+c

Conpomuenenue CeA3HLIX CPYHMOE cpe3y ecmb (PYHKUUA
nepeoill cmeneHu Om HOPMAaIbHbIX OABIEHUUL.



MeToabl onpeae/IeHUus

IPOYHOCTHBIX IOKA3aTeJIe I'PYHTA

(. ¢)

(camocmosmenvto)




BoaonponunaeMocTs TPYHTOB.

3axkoH bUJabTpAIINN

Duavmpauueit HaA3616AEMCA OBUIHCECHUE CE0OO0OHOIU 6000l 6

nopax ZpyHma 6 ycioeusax, Ko20a nomok
800bl NOYMU NOJIHOCHIbIO 3AN0JIHAEm NO-
pbl 2pyHma.



®uﬂbmpauuﬂ 600bl CHIAHOBUMICA BO3MOMNCHOU MOJIbKO

npu CO30aHUU PA3HUUBI HANOPOG.

P —EE— O ———
WL
L et ——— //// ]
| - .
I ************** I S I
fffffffffffffffffffffffffff I T T T T

BOAOITOPHBIA TDIHT BOAOINOPHbLIVT TRPIHT

H = H 2 H 1< H2
¢uflbmp(ll(u}l d)uﬂbmpauuﬂ
6O3MOICHA

HEé 603MOJICHA



Onvimamu ycmanoeieno, Umo 08UIHCEHUE 600bl 8 2PYHME
C 00CMamoYHOU 0,11 NPAKMUUECKUX Ueaell MOYHOCHbIO
MOMCHO CUUmMAamMb NApaA1ebHOCMPYUHOU, m.e. JaMUuHap-
HOU.



3aKkon namunapuou purempayuu

(3axon /lapcu)

Ckopocmb uavmpauuu npamonponopuuoHaIbHa 2U0-
PAasUYeCKOMY 2PDA0UEHmYy Hanopa.



V. —cKopocmb punompauuu;

Kp — Koappuuuenm ¢unompayuu, pagen ckopocmu
gunompayuu npu | = 1;

| - 2udpasnuueckuii cpaouenm nanopa pagHwlii nome-
pu Hanopa Ha ompesKe nymu uavmpayuu

Hi1

BOOOITOPHEIT [TRPIHT

[




3asucumocmosb cKopocmu punvmpayuu

Om 2UOpPABIUUECKO20 ZPAOUEHmMA HaANnopa

A

MeCOK CBASHBI
[ PIHT
—
[0 /
lo — Hauanvuwll cudpasenuueckuili zpadueHm Hanopa,

npu 00OCMUNCEHUU KOMOPO20 HAYUHAEMCA Puabmpa-
Uusa 600bl 8 2PYHME



3aKOH TIAMUHAPHOU punbmpauuu

0J151 C8A3HBIX ZDYHM 08

v=k,-(1-1,)

Koagppuuyuenm cunompauuu uszmensemcs 6 uwiupoxux
npeoenax:

Ons necka: kp=I1-107° cm/c

OnA 2NIUHDL: kp=1-10"° cm/c



MeToabl onpeae/IeHUus

KO3 duuuenTa pujabrpanuu

(Kp)

(camocmosmenvto)




Teopus
pacnpeejieHUs HANPSKEHUN

B TPYHTOBOM MacCHBe



Jlna onpeoenenus HANPAHCEHUN 8 ZPDYHMOBOM MACCUBE
UCNOJIb3YEeMCA MeopPus JTUHECUHO — 0ehopmupyemvix me.l.

B mexanuke cpynmoe 014 onpeoeneHusl HanpAMdCeHUl om
BHEUHUX HAZPY30K UCHOJIb3YIOMCA PEUeHUA Ce0yriouux
3a0ay:.

1. 3a0aua /K.byccunecka (1885 200).
2. 3aoaua A./1a6a (1935 200).
3. 3aoaua Dramana (1892 200).



Ilpeonocwinku,

NPUHAMbIE NPU PeULeHUU 300aY.:

1. Cpeoa nuneitno-oeghpopmupyemas.

2. Cunbl Oeiicmeyrom HA NHOBEPXHOCHb YRPY2020 NOJIYRPO-
cmpancmaed.

3. Cpeoa oonopoona u uzomponna.

4. Coocmeennbnlil 6ec cpyHma 6 peuleHuax 3a0ay He yuu-
mwleaemcsi.

5. Hanpsowcenusn paccmampuearwomces nocie cmaounusa-
uuu oeghopmauuii.



1. 3aoaua /K. byccunecka (1885 200)

.



2. 3aoaua A.Jlaea (1935 200)

=



uu

GZ,A — Kz,A ) P’

AH(lJlOZMllHO, 015 moucekK, Jiexrcawiux Hda nepneHOuKmepe
K njiocKkocmu 3alpyicenus ¢ m. 0:

02,0 — Kz,o ) P’

20e K, — Koagppuyuenm enuanus nanpsdicenuil, onpeoe-
JIAemMblil N0 MmadaIuyam 6 3a6UCUMOCHU OM CO-
omuowenuit | kb uzkb.



Memoo yeioeévix mouek

1 cayuau (6éepmukxanv npoxooum uepesz m.M, nexcauiyio na

KOHmYype naouwaou 3azpyHceHust)




i




2 cayuaii (m.M nexcum 6Hympu KOHmMypa niouwiaou 3azpy-

HCCHU)

L L

[/ 117
A 5

O, = (Kz,l + Ko R Ky ) P

Z, 1l



3 cayuait (m.M nexcum He KOHMYPA NIAOWLAOU 3A2PYIHCECHUS)

i L /
[ 1]

i a “t
I IV

A D K

O, = (Kz,l +K =Ko =K,y ) P

Z, M



3. 3aoaua Paamana (1892 200)

<N\




Hanpascenus

oM COOCMEEHHO020 8eca cpynma

ng =Y - L

20e 7 — 2JiyOuna pacnonoiceHus paccmampueaemon moiuKku,

Y — YOenbHblil 6eC ZPYHma



1 cayuaii — npu 00HOPOOHOM HANAACHOBAHUU ZDYHMA

29




2 cayuaili — npu HeOOHOPOOHOM HANIACMOBAHUU 2PYHIMA U

HAUYUU 2PYHMOBHIX 600

U
4 7/1 E
WL 4 §
. Q\FB . JEND
\\ 7/sb ™
o,
- e NN
L




m. A

0,50 =0
Opa=71" hl
OB =O0,A T, h2

O,5c = OB TV h3



3 cyuail — npu HAaAUYUU 6000YNOPHO20 C10: ZDYHMA

0
WL ) 71 * =
ng ay
7 7/sb -~
BXE‘C
\ o
BOAONTOD \\ 12 S
0,




m. A

OuA=01" h,
m. B (uymuw evtue soooynopa):

Uzg,B — ng,A T 7/sb ' h2
m. C (na éoooynope):

Onc =O0y4B TV h3



Da3vl HANPAIHCCHHO20 COCMOAHUA 2DYHMA

1y Iy

/@ -




1)




/U O30




o

F=N/A

\ \

SO0 THEHHO e
F4P0

y

rnoBePrPxHoc b
CKO/IEXEHILTA




—

/1] @aza

\U[ O30




Ycrnoeusn

npedeflbnozo HANDAWCCHHO20 COCMOAHRUU (paeuoeecuﬂ)

SCPYHMOG6







2oe O, — 06”«(”8 HOpMAJIbHbBIE HANPAIICCHUN 6 MOUKe (C yue-
mom cu.i CB)I&’HOCI”I«[),’

G, — HOPMAIbHbIE HANPAICEHUA 0€3 YUuema Cujl CéA3HO-
cmu;

P, — cunwi ceéaznocmu,

Ty — KACaAmeJibHble HANRPAIICECHUA



05”46”1 3Anucs ycjioeusn npedeﬂbnozo PaA6HO6eCcuUA

r =1 -(Ga +Pe),

20e T—koagpdhuyuenm enympennezo mpenus

f=tg¢



Ypaenenua pasenoeecusn:

0151 CHINYYUX CPYHM OB 0151 C6A3HBIX 2PYHIM OB
r<o-1go, T<o-ge+c,
. O, — O . O, — O
Singp < —1—2 Sing < <

o, + 0, o, +0,+2P,



Kpumuueckasa u npeoenvnas nazpysku (oaeienus)

HA OCHoOo6AHuUue

PKD PND »P




N

RGN

npu 7—0



P ., — Kpumuueckasa nazpy3ska na ocHoeéanue, coomeemcm-
gyem OKOHUAHUIO (ha3bl YNIOMHEHUA U HAYATY 603-
HUKHOBEHUS 30H CO8U208 6 zpyHme (2 — ().

Ha zpaghuxe — zpanuua | u 11 gpas.



R



P ., — npedenvnasa nazpyska na ocrnoeéamnue, npu Komopoiu
Pa3eusaromca 30Hbl NAACHMUYECKUX Oehopmauuil
noo eéceil naouwiadbvlo 3a2PYysHceHus, NOJIHOCMbIO UC-
yepnovleaemcsa Hecyuiasa CnoCOOHOCMb ZPYHmMaA u
npoucxooum paspyuieHue ZpyHma.

Ha zpagpuxke — zpanuuya |l u 11l ghpaz (0epopmauuu mozym
yseauuueamovca 0e€3 NPUNOHCEHUA OO0NOJl-
HUMEbHOU HAZPY3KUL).



PKD/@ PND
|




R

=0,25b

npu Z




JIna npaxkmuueckux uesnei pacuema 0OnRYyCKAemcs pas-
gumue 30H NAACMUYECKUX oehopmauuil Ha MAKCUMAILHO
B803MOIHCHYIO 2]1YOUHY

Z = Zmax = 0,25D,

u npu smux ycjioeuiax nojiyudeHa eeiutduHna R (pacuemuoe

conpomueneHue 2pyHma).



IHousaTue

00 YCTOMYUBOCTH OTKOCOB



OcHO8HOUL NPUYUHOU HAPYUIEHUA YCHIOUYUBOCU OMKOCA
AGNACMCA 00CHUNCCHUE ZDYHMOM NPEOEIbHO20 PABHOBECUS
U e2o npeevluieHue.

Hapywenue pasnosecus conpogoxcoaemcs O08urxceHuem
00IbUIUX MACC 2PYHMA U RPOUCXO00UM BHE3ANHO.



a)




Yemouuueocmov omkoca dyoem obecneuena npu HazHaye-
HUU MAKoz20 y2ia d, npu KOMopom He npou3oioem Hapy-
UWEHUA €20 PABHOBECUsl OM 6HEUIHUX HAZPY30K U COOCmEeH-
H020 eéeca zpynma.



Mepul no yeenuuenuro ycmoidueocmu OomKoca:
— ynoaasccuseanue omKoca;

— OCyuieHue 2PYHmoe OmKoca;

— 3aKpenJjieHue 2PyHmoe 6 OmKoce;

— nOOOEPIHCanue OmKOCca ROONOPHOU CHIEHKOU.



J/laBjieHue rpyHra
HA MOANMOPHbIE CTEHKH

(orpaxaarwinue KOHCTPYKINM)



Onpeoenenue oaejienuil cpynma Ha ozparcoarouiue Kow-
CIMPYKUUU NPOU3BOOUmMCA HA 0a3e meopuu npeoeibHO20
HANPAHCEHHO20 COCHOAHUAL

Ecau kpymusna omkoca 00.1ee npeoenvHoll, mo 0,11 €20
yOepHcanus NPUMEHAIOMCA NHOOROPHbBIE COOPYIHCeHUA (noo-
nopuvte cmenxku — I1C).



Iloonopuwie cmenwl paznruuarom:

— MAcCCuUeéHbwle,

— MOHKOCMEHHDble.



Maccuenvie noonopmoie cmeHbl

Ycmouvwueocms na cosuz u onporcudbwauue MACCUBHbBIX

CmeH odecneuusaemcs ux cO0CmeEEeHHbIM 6E€COM.



Touxkocmennbvie nOOI”lODHble CMeEHbI

Ycemoiniuueocmvs monxkocmennvix cmen obecneuueaemcs
COOCMBECHHBIM 6€COM CMEHbBL U SpyHmda, 606J/1€eKAeémoco e 6

paﬂomy, AUO0 ux 3auiem/iCHUEM 6 CDYHmMEe.



Touxkocmennwie

(mpaouuuonmnvie)




Touxkocmennovie

(3amemnennvie)




uwinynmoebsle

02PAaA*COCHUSA




Paznuuarom axkmuenoe u naccusHoe oaesjieHue SpPyHma Ha
nodnopuble CMeEHnaul.

AKmusHnoe — 3mo OasjieHue ZPyHma Ha CMmeHy, peaiusye-

MO€ 6 HANpaeleHUU €€ 603MONHCHO20 CMeUieHUA, Oeﬁcmeyem
CO CMOpPOHbBL CpDYyHmMA 34aCuvlnKu.

Ilaccuenoe — amo oasnenue zpynma Ha CMeHy 6 HaANPAg6-

JIEHUU NPOMUBONOTIONCHOM €€ B03MOHCHOMY CMEULeHUID
(naccugHbwlii omnop).



£ e

£ a




Onpeoenenue

AKMUBGHO20 0ABICHUA 2DYHMA




Honywenua,

npuHAmMbIe 01 ONPEOEICHUA AKMUBHO20 0ABGICHUA ZPYHMA

1. IlosepxHocmub CKOIbICEHUA 2PYHMA NIIOCKAAL.

2. H3 eécex 603MOMCHBIX NOBEPXHOCMEU CKObHCCHUS, Bbl-
oupaemcsa ma, npu KOmopou 0agjieHue ZPyHma Ha NOONOp-
HYI0 CMEeHY 0yoem MaKCUMalbHbIM.

3. I pynm paccmampueaemcsa 00HOPOOHBIM.

4. Tpenue cpynma o cmenky omcymcmaeyem.



abC — npuszma oopywenus

cpyHma

ac — NPAMOJIUHECUHAA
NOGEPXHOCHLD

CKOJIbJICE€HUA



0131 COINYUUX CPYHM OB

o, :y-z-tgz(45o —gj,

ﬂa =10 : (450 — gj — KO3(ppuyuenm

AKMUBHO20 0AB/ICHUA






HA NOGEPXHOCHU ZDYHMA 3ACLINKU Oelicmeyem npuzpy3Ka
UHMEHCUBHOCMbIO (.

TR R

o, =(r-2+0)1g7 45" -7




2PYHM 3ACHINKU CEA3HBLIU

o, :y-z-tg2(450 —%)—20’@(450 —gj,

2C
tg| 45° - %
(452

h:

C



Onpeoenenue

RACCUBHO20 OABNEHUA 2PDYHMA




a;b.C; — npusma evinopa

cpyHma

ai€1  — NPAMOJIUHECUHAA
nOBEPXHOCHLb

CKOJ/1bJ)IC€HUA



01 CHINYYUX 2DYHMO8

o, :7/-Z-tgz(45O +§j,

ﬂp =1Q 2 (450 + %j — KOI(ppuyuenm

naccuBHoO20 0A6/1eHUSA

0J151 C6A3HBIX CPYHM 08

o, :y-z-tgz(45° +%)+20-tg(45° +§j



JlepopMmanuu rpyHTOB

U MCTOAbI OIIPCAC/ICHUA 0CAI0OK



Buowt oechopmauuit ocnoeanuii

1. Ocaoka — Odeghopmauuu, npoucxooauwiue 6 peszyjbmame
YHJIOMHEHUA 2PYHMA No0 6030eucmeuem
BHEUWIHUX HAZPY3OK 0e3 KOPDEHHO20 UIMEHEHUA
CIMPYKmMYpbl ZDYHMA.



2. Ilpocaoka — oepopmauuu, npoucxooauwue 6 pesyivmame
YHIOMHEHUA 2PYHMaA Nnoo 6030eiucmeuem
BHEUWIHUX HAZPY30K U COOCMEEHHO020 8eca
CPYHMA C KOPEHHBbIM UMEHEHUEM CHPYKHLy-
pbl cpyHma.



3. Iloovem u ycaoka — oehopmavyuu, ceéazanHnwvle ¢ uMeHe-
HUuem 00vema HEKOMOopvIX 6U008
CPYHMO8 NPU UZMEHEHUU UX 8J14)4C-

Hocmu uin memnepamypbal.



4. Oceoanue — oepopmauuu, évi36anHHbvle PAPADOMKOU NO-
JIE3HBIX UCKONAEMbIX, UIMEHEHUEM 2UODO-

2eojiocuuecKkux ycvzoem?.



o. I'opuzonmanvnoe nepemewienue — oegpopmauuu, céaA3an-
Hble C Oelicmeuem 20PpU30HmMAabHbIX

HAZPY30K HA OCHO6AHUE.



Buowt coemecmmnuuix oechopmauuii

OCHOGARUA U COODYIHCCHUA

(pacuemmnovle oepopmauuiu)




1. Abconromnasn ocaoxka (noovem) OCHOBAHUSA OMOETbHOZ0

¢pynoamenma, S, cm.




2. Cpeonsns ocaoka 0CHOBAHUS COOPYIHCEHUS.

S;-A +S, A, +...+S, - A,

A+A +..+A



3. OmHocumenvHasa PAa3HOCMb 0CAOOK (ROOBEMOB) 08YX
¢ynoamenmos.




4. Kpen ¢pynoamenma (coopyscenus).

| =tga =

s

S, -S|




5. Omuocumenwvnwtii npozué uau eévicuo (f/l).

8bIcUO




6. Kpueusna uzeubaemozo yuacmka (p).




(. OmuocumenbHblil Y20 3aKpyuusanusn coopyycenus (0).




8. I'opuzonmanvnoe cmewienue (U).




