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BBEIAEHUE

Yaye GMHEOT O T MY € C R K & kKkMeXaHUKa T PYHTORB
«MexaHuUKa TDpPYHTOB, OCHOBAaAHUSI cur yquyeHHIr a0
3 Kypca o udH o5 KdyoppcMabl 3 a 0 4 H Qi1 s ¢ ccpive HI U@ O b
7-07-07320 1 «CtpourtTensbrcTBO 3aaHuU A llpoop)
MBI E€E HHP@KAAHCKOE CTPOHUTEIbCTBON»

B CHOBY COCMBTOMM I CIIEOMH® KO MIMIIE
e 0 AaHUS JAEUCTBYWINHUX HAaAa TEPPHPOY UU
po HUS € Yy4YeTOM mnNocianeanHux uxMEREHE®EH
me KuMHU HopMamMuCmc TeTMaH 1R QT @Q@BMBEPIX O
H O U OoOnNpeneneHHUUN B NEINTOM NfHHATITDbE
yacTwe K2ooT o pix cmnyuasagx B COOTBETCTB
HBODMOOBHAUYECEHUM, OTIPRMEHKREHUSL ©TO padHeE
pMaM.

BMmetrTognunuueckoM oTHomeHuu YMK meomr T 01
YyeCcCKMUMX MaTepuhalilos: KOHCODEKTa J€KIUIHU
TOAHUYECKHUX YKaAa3ZAPMUMT KUY & GIH 0 XBH 3 3O HC FOTAVB I
TaK K€ yBIX@IHAIT P OT paMMma, BONpPDKBAME HE CT
[IlpucTynmas K M3 yUYE€HUIKW JAaHHOT OBEFPRNEA
aHUS NO aAuUcCHUNDITUHAM «HWHXeHepRITZED T €
J1OB», «CtrpourtTenpbrHasds MoxBmuamas ,  MmxxTewpunnr

I[Ip n COCTAaBIMENMW INIEOHOKEC A KoOMmMOJI5H 3
MaT®e€pHual b, M3 10XKEHHBE B YyueOHHUKAR; Vy
3aHUSAX, HOpPMAaTMHuUBHBX JO0OKY,M€ BT aTHAAKyWEEH B a
npakTuHudYecKkKue paidpabdoT«klvme ocreXmWMKm®U KIO BC T
M€ XaHHHEKaD be 1 0 p ypCHCOKIOOT O T €HXAHIMHUYOCHCAKJO I O |
«CTpouTEWOBHKEE YK UIUU» Ilomoumkoro rocympap

2 N ZTEEZET A H
= o T X O =T
W Scw O

o » w O

(¢)]

w
)

HCJII) u 3 aga4vdHu AMNCHOHHUIOJJOHUHBI

I{e 15 npenoxaBaHUH AIUCIUIIHUH B coc
CaMOCTOSATEINbHOTIO pP€UEHHSH BOIONpPOCORB pa
umbyHZTaAaMe HT O B pPa3lIMUUYHOT O TUIA, B pasi/
pas3JluYHBX CHIJIOBBX BDBUWIBEWITTIWIB U I XH a B
CaMOCTOATEIbBHOTIO TMNpPOBEAEHUH HeoOXxonam
b3 AMKECOX a HUYE€ CKHX CBOMCTB WPIYHTOBHB Y@
Kpome ToOTO, B Kypce H3YydYalwWTCcCsg 3akKkaoHBH
TPYHTOBBX OCHOBAHMUWU ONPHU PpPaszITIHUYHBX CHIJ

CTyaeHTb AONXHbB 3HATHGL:

1 b3 AMKEOX a HUYE CKHE XapaKTepHUCTHUEKU -T P
HUSA ;

1 3aKOHSI) HWO M3GaQPKH O CTHU ME Xa HHUKH T PYHTOB ;

1 TaOyTHMpPOBaAaHHBE HW CXEeMaTHU3 HUPOBAaMHBE

5



HUHU B TPYHTax,;
H

1 noHAsTHE o0 Gaszax HaAaNpsAKEHHOTO COCTO
ompeageleHMNST pacdYeTHOHW ®W THWpeaeTbHOH
q M€ TOJJBbl p aocpuveaTiad im eojc HoBa HU U U Gy HTa N
T METOOTHUKY ONEHKHU YCTOHUUYHUBOCTHU ORKOEC
X€ TOpPpHU3OHTANBHOTO JOJaBIECEHUSL TPYHTa

CTyaeHTb [AONXHbB YMeThb:

-onpenensasTbh BUAB T PYHTEeME XQAHHOIBRAL KMWMIE K B
-coCTaBIYABATDh -MAKEMEPEOCKHUE KOJIOHKH
-pacCUYUTBHBAaTbL B3HAYEHUSI U CTPOUTH 1S IOIP
-IPOU3BOAUTDBL pacdyeTb BEpPOSATHBX O0CaJlIoK
-onpeanensasThbh pai3zMepb NOAOMWMBHB (GYyHIZAaMEHT
CTyaeHXe@mMBTbL HaBLbLKMU

- B B O JIsH €OHIME H K U YyCTOWUUYHUBOCTH OCHOBa
AaHAaJITUTMUYECKHUMHU pacueTaMu;
-paspaufipopegKkTa npouH3IBOACTBA padboT mo B
- ACNONDb3 IETOMIMEDPEC I €€ HUH buszumueckKHuXx,
GUITBPTpauUUuOHHSGEKTHAIX I pPXOAYpHA K T € p U C T U K T Py
OpUMEHEHH S

1. 2. Buagsl 3aHATHH U (GOPMBI K
Bunagse 3aHSTHHT, 5## cewm|6i ce M Bcero

3 HaHUU yac. yac.| Kypc,
Jexnuu, qyac 34 34 68
I[Ipa kT u yyeacck u € , 18 34 52
Jla 6 0p a T30ApHHEIBIEN o , 16 - 16
KypcoBas paoborTa 40 6
KounTtTponsr 3HaHHUN DK3aM| DK3am




1.OBUME CBEJEHUSXEO MKXBS3b C JUWPOW-UMHU
MNJUHAMHA

AucununnanuuHa «MexaHUWUKa TPYHTOB, OCHDO
018 pasznagen «MexaHUKAa T PTYpHET OB »[ a 3WB-CYJH :
8 U @GyHATAaMEeHT Bl», B yHpEaaec M BMIBIOTEDHI B YA€ H Of ¢
OpeTHUUYECKHUE ©U NpPaKTHUUYECKHUE acilmeKTBH
POUTEINbHBMHU KOHCTPYKIHUSLMU.

Pazgen «MeXaHE&K@B MMBOGyHI T HHIOM XM 3 K @ € C
BOMCTB TPYHTOB, OCOOEHHOCODHM U HE XK HIOI
HaTlps KESHJHOOp MU Py € MO ' @ Yy ¢ 0 OYBCOJSIOHBUMSIEI M HEa-C T )
NEeNTbHOIO COCTOSSHIUH

B appre®@cHOBaHUS U POYKPEPIEBHT BI» U T p €
OnTW0IEeHMUEe KOTOPPhUXKp HE T MPPGPMIMBIM ¢ H TCO-B
AbHBM COCTOSHUEM, T &KX HCJIRP Iy KD @ 6 B BBCHT

HUSS GyHOZaMEHTOB B pPaj3IMUYHBX T PYHTOHB
CT pomHCTTEBBIOb C O B PE€E ME HHBIX YCIOBHUSILX Ppr-pe

e o= oo
H o o

H X O
o o O

Nme HCTBOBAaHMUSI CBOCHHITBOPETHE@BHEDNN Ohar 3 W
BE€TCTBEHHBEO SR ApayaHpiea/M € HT OC T PO € HHU € M, T
padoT HYyJZIe€eBOro HHUKIa 3aTpauyuuBaeTOe®EsE O
HUME HaJ3€eMHBX KOHCTpPYKINODHHNU 3 TaHUU HU CC
ctrounmMoecTRhaBOwa-2 %, 18 mopou wmw nmgo 40% or

Nx ynemeBIEHHUE MOXET BbpaxaTbhbCcecs CEO-TH S
Mg OT HAQJE€EXHOCTHU OCHOBAaHHUMN U Py Hma-Me I
HUHU BO3BOJAHUMBX COOpPpYXEHUINA.

[IpoeKTupoBaHUEK T3HIBAXH UWH CBT UITpyorea X s © O bl
Cd N0 TUNOBHVHIPMEERTHW MBC @ATr Ja NPoeK
HAMBUAYAJIBBHY YOyemmBiusaeTcsa 0P
T OB, CyYyme cCTBE HHBMU COTIDA WHEMIK U X H >
CTB DKEY HTOB a/MM X N0 ma mKaxen o o0xT DY
OpPOEKTHUPOBAaHMUSN U HUy3CYrdpaoriTccTse W Xad: yiipic
FPYHTOB, OCHOBaHWUA U GyHAAMEHT bl».
Paz neMexaHUWPay HXTOBPaccMaGpHBKE@E R HU Y € C
BOWUCTBAa T PYHTORB, $B OHIAPIOPCIbIK €PHAUCHIT PBE ATEPIYyEHE
X CcBA3b ¢ nedpopmManmuamMu TpyHTOB (o0cCa
€ETOAB pacuyeTa NpoyvyHOCTHU (YCTOMHUYHUBOC:?
modockl onmpeagelNeHUSN AaBIEHUSA T PYyHTA aAaOHa
Bl HGIT € 0 0 1 € J K Wl pPHOOJH3HEEMIHEhIMX HC.0 O Py )K€ H U |
TakumMm oOMEBXBMMKAa -HPYHHDB JUCIUNMBHKHHA
Ioma i MNOBEJIAEHUEe T PYHTOB MNOJ HAarpys3KOIMHU.
Pa3 gdicH@O@BaAaHMUSA U >JayoHcqBAsSMIBCHHD BICCO B M€ C T H
paboTBs OCHOBAaHMUMU, byHHECM P KA MM P BE T D
TUpPOBaHUA (KOHCTPYUPOBAaHMMORBRBRAIAEC W HA )

Sl =

X o0 - o
®H WS |w =
= O <

w o=z N O



1.120CHOBHBIE 3 AJAYM KYPC

B pes3synpTaTtTe U3 Yy YCETHPHOCH TKEYIPhC aJl OWIHKICCHH €Y

-IpaBUIbHO O € HTUETObJ OWIHUNIECCHCEKPOHEO Yy C J1 O B [
TE€ppWT,OpPBIO 3 MOXHBE T E€OJUHAaMHUUYECKHUE3 -IPO
MOJXHOCTHBb U X nedopMupoBaHUSH " HNOTEDpPH
Harpys3KMH,;

-pa3pabaTpepBaTbh MEpBbh OO YyMEHSBbIIE BUEK I
€ UCTBHUU MU T EO0TOTrHMYECKHUX I PCOONOCPCYCHOEBH HHAA

-yaydmarThb npuU HEOOXOAZMMOCTHU CTPOHU’
BO3MOXHOCTMHU MUCHNONb30BAHUA UX B OCHDOBA

-onpenensAasTh PAaULUMOHAITBHBE BHUIB M- pa
HBIX KOHCTPpPYKIOHUH COOpPpYXKEHHUIUN,;

-BBIOMpaTph NpaBUIbBHBE MEHD@AB §CEPpoH
OoBaHMUMU HUX HaJITeEeXHOCTH, 9 KOHOMUUYHOCTH
Oe3o0mMacHOM NpoHMU3BOACTBE pabdor

Cnenyer HNOMHHUTGS, YyTO BO BpeMsA &TpoO
HATbH CTPYKTYpPY TPYHTOB OCHOBAaHUIE. He
NIpBUO A UT K MNepepacxoagy TpyJrosaTpaTeg- Cp
HUIW YacCTHU UIU BCETro COOpYyXKeEeHU:H , @- UH
BUMUWU €ero HKcOIAyaTaIlNMU¥u.

B CcCoOBpeMEHHBX yCJIOBHSAXE KOCHTCPpTOR YWCHITE, oM s’
CTBYIWHNMUX OO0OBEKTOBOOHMRKW HPEKNY ECEKEKOPOABPR
TOTrMYe€e CKUX MU TEOoOpeTHUHYEeCKHUX peleHUH.

UT o W3 ydYaeTMEIWMLHIMKA ATHRY HT 0 B

Panee wm3yuvanucs
- MéEXaHUKa TBEpPpAdqr-~ ~m -~

- MexaHuka yunpyrdqrl®1rof3 ARIRSH
- TeopeTHUYEeCKas MeXxaHHUKa,;
- CTpoOHMTENbHAas MeXaHHUKDa
CocTtaB T HT agi .
pYy ) L j tod

= f Sta's803 n1yx

CTpyKTYypa—orOpyycwiTaaB 1 M Ba €T BB J€J e HKFE
ny . CRolcTBaAa TPYHTOB MOTYT pPe€e3KO U3V
Hanpuwmep:

I''muualj:B Texyuewm zTlh,cOrdo sMIhan; P
-B TBepaoM cocTtTosHuu P = 50 M]
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TpanckoHcku#n 2adeBdBaTop (r. BuHHumner

Mocne xaTacTpodH E
— nedhopMUpPYyEMOE Ca@oOODP
I~ <L TO0Ch CTOSATH HOJ YT
/ i rOpH3 O0HTY.
281 » / / 63A BonocneagcTBHH DIEBa
] / / mNpexXHeeEe MHNOJOXKEHHE®
R / TOMKpPparToOoOSB.
~ > \ I
— Y eperpysxka
AR

dyHAgaMeBOHALPUE3BHE N WNX KOPC
BbIXWDHA L 4YeNnoBeKa.

12KPATKASd HCTOPUUHEKRHA PA3BUAMNMKMEX
I'PMTOB, OCHOBAHUVUMAAMNME #YBB

HNo VIXBekxa «TeopHUHU» CYMOUTRABAELE T G A2 -G T |
1 C b H a OMBIT . PaszmMepn dyHOnamMeHTa B bl O 1
rpyHToB ocHoOBRA/IHmBig kaBnowamsme acpb mnepBai
Bawmass CONPOTHUBIEHUE TpPyHTAaAa CIOBUTY.

B 1773 r L. ¢Kaymmppwz pabdboTanad eamo c1oalB 1
nNoJ3awpWmMer o TpyHTa HAa MNOJANOPHYIW K-ITEH
HBIX COOpYyXeHHUU Ha wre DPpavunuu) .

Ha ©6as3e »2TwuwxXx ®W TOCIJIeE IYyTHOIIMAXX HUXX JIBE CIK
CO3JaHMEKAWMKA @OpyHRP@EBMEHHO cCcTala pa:
acoHpuKITa/DHaH0)B a HUu A u__. ¢ yKi ncatmMae HHOTBBIT € HH-U O
name HT o cBr pO@GPE®D c s TC A TpyJnaBHB:

'epceBanogarH. MMeneM Ha3BaH HUHCTHUT

Hy3 sipeBcke@op WHa dl. IIT" YVIIC)

MacanoBsa—-plasHButrue WHWHXKEHEPHOMU T e€0aTO0T
NPT O0OXEHUU K CTPOUTEIbBCTBY THUIPOTEXHHE

Cymruna-uM.dE.He pHOE MEpP3ITOTOBEAECHUE

HeiToBuuyar ep.oAi. (CONMAaTHUCTUYBEORPEOINDR ]
AH CC€pP39d3BuUuTHE MEeXaHUKHU TPYHTOB, YO C H
HOWU MEpP3ITOTE.

JaamartoMacobpourenanpbcTBO byHTaMe HT O B
cnabbBX TPYHTORB.
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CoxkoaoBckoro B. Teopusda ycTOHUYUBOME
bBepe3dzannmeBa B. T'nTsdaHBX COOpYyXEHUU YH
OOKOTro 3alloXeHUuH .
Paropuna B. . N3 yueHune IITHUTENDb KBG
BsaaosBa C.C} bop MarupuydH T 0 B .

B 38r0o ma x B iGCOPhraunms o aH, TOT AM- € ]

ctut HUUNOCII KOTOJpEBH 3aTeM NOJNYy4YHuId
I'epceBaunosa H. M.
B 1953 r. npo ¢. MakapoukuHbeMmM M. ®a-0 b
HHUS, byHITaMe HTBH H HEH XEHECDPEHMBMEE @ € B PIO M U
ctTpouTtenbHd»a bMdYIuudlocne HerToO Kaizpe ap
rai7aBiasSsiau: noumneuntso CutTHHUKOB M. A. n Ila
(6omee 25 mnmerT), o010 . bapawnas roHpaoHdu.; 1
KUTeHKoB M.alktTosmee BpeMsS PYKOBOIXIHUT Ka
T. M.

1.3.CBSI3 b HMHXEHEP HOOT UE CC ME X A HWHIQID BL, P
OCHOBAHUSAMHA U JdEYHHIIAAVMA
131.1O0c HoBHBIe NOHATHUHA (TepPpMHHO.

Moa3emMHasa 4YyacTb COOpPYyXeHUNA, npeanmq
OT COOpPYXeHus TPYHTY, Has3biBae

ObnacTb T PYHTa, B B
CoO0OpYyXxeHW-

neHne ofT
HOBAHWE M.

Cnoi TpPpYHT@WBI®IL H®D3
HECYWMNN cnown 1 PYyHT
cne-MoOoACTUMNAKWME.

FrPYHBTO pbiIXnble T 0P
BEpPXHUX CNnoeB NWNTO

O pe3 v HABREMpeXHHISAST €T 0 MNJO0OCKOCTHbD.
F'anyOuHaAa 3 ag0:xeHMPUEWYMRAEMCHMT O T ano
HUPOBKH TPYHTAa CPpPpPe3 KOM HMJIHM NMOJC BIIK|O
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MomHOCTSBL AKTHEBHAGWA3ZOPBHTAa O0OT NOOJO I
N0 HHUMXKHEMW CXKHUMaeMOMHU T paHMUIBLI.

Me X aHMKAa TPYHOTpP@GUMBIMEQAERE HHO, P BIX J
CTOSAMMUE U3 OTAEeJTbHBX MHHEPAaAaJbHBX ac
cmocodomM aApPYTIr ¢ aAPYTOM.

140BbPA3 OBAHUE T PYHH®BUC)

KOHTMWHEeHTanbHLBE OT TOXeEeHNaH .

- 3ntHaﬁw,IeQ ‘U-q)opMa 3ePE S YT IC

- A e B Y a(NmbeHppleeM € € HHBIE aTMOC Pe pHBMHU
K€ CcCTH, HamNnlacTOBAaHUSI HE OJHOPOAHB. ) ;

- aJd 7B U a(Jilb€HPpEEH € C € HHBIMU B O JHBMHU TOT
paccTeoci®aiTia HHbBE YacTHuIEH) ;

- e T HUKMBERBE IbTaT aA€eWCTBUSL J ETIBH)U;K O I

- DOJTOBHPOAYKTH BBHBETpPHUBAaHUSH, onecK
NblJI€EBAaTBHBX U MUAIUCTHX Gpaxkmui).

MopcKkunue oTHRQMEHHBATOpPPOBAaHHBE T pPyHT
HU3 Kas Hecymas COOCOOHOCTG®S.

155COCTAB T'PYHTOB

F'pywmr dpa33 Hasgs cucTtTeMa.

Ltkdzls = Iso jtHr j yOfmlsdyr

Or @woare Huss S Tux ¢Gasz W 3aBHUCAT Xapa
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Ne  Haume nogBllome pe u
IIpume ga
1l 4acCTHINI pas3mMmenp
! dejl U2l 10 (20) s dzO f) m@-W
B J dz' ) ydqv fe
2 J] Oo j dzd fif 2 -10 (20) 4 OB Odzd
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IF’'muBUucCcTG EE qya CT U IO bI I 0

151CBoicTBaAa

T BEPpaAbIX

B a

T BC P I BIX

Knaccudpurkanms

(MUHEepama ThHBX)

TBeEePpablx

yacTHIIO

qa C T ]
yacCcTMHI

XUMHUYECKOMY a
UT ONbYarta

OT OoOcTaapMaxux puemyihuartas H
YnenrHas TNOBEPXHOCTH:
B 1r. rpympaTtMopmmaro B0 M
B Ir. rpyunra? (mecoxkx) = 0,8 m
Ecau TpyHT CcOCTOHUT M3 OJIHOHU KaTero
H@® MNpuUpPpOAE OBTO BCTpeuaeTcsda peakKko

PaKTHUUYECEHKTK UC T PTYO U T

u 3

Kaaccudbukanusa

KaxneToObHAaA3 BA

I P YHT OB

(mpocrTe

No |[Haumeno Congepxut|UHucao mnaa
u / rpymHT < 0,005 (%) Jp

1 I''nuH BI > 30 >0,17

2 Cyraums 10- 30 0,07- 0,17

3 Cymnme c| 3-10 0,01 0,07

4 e c 0 K <3 He muaacrTt

(o npeJgeamaldrocpia TBO p H b{ XB  YACOIOABXHU.A€XA U H U 1T Bl )

Me T 0 11

AorT-

(,05M M )

OTMYVYHURAHAUAOIDDPC 1€ ITCHUIA

Imc C
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152CBoi#WicTBAa BOIBI
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DIEKTpPOMOIE!
CHUIB TNPHUT S
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= I10BEpXH®C
= - panxlbsrHON u
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He y p aeB-H 0 ‘/
me HHBH 3 l
no mnosepllpouH Powix Jo CBoOGoagunasa
cB#A3aEF CBSJHN A ¥ (rpaBsurTanl
BO/a BOoOaa
1. -mJe HKM NPOoOYHOCBSI3aHHOW BOaAB (an
N 1000 Y9 CRNELAEMPOMONCKHN ITHPHBIELE KCHMHASL,
BOJAY nNpaxTtTuueckun HeBWODIMbxHO, 3 amep3s3ac
2. -CJO0OM_(nmjge HKH) PBHXJOCBSI3AaHHOMA BO

NN 10 @AxvshemTpoMoONeKynIsaspHAasd CHIA -IP |
ko pwr 105°, Ba-mMetplrGer npmu
3. -cBOOOTHASN, TpaBUTANHOHHANA (KanNnu

YUe M MeHBIE pai3zMep YacTHUIHEH, T € Mb 1y I €
me CBsI3aHHOW BOIXB B T PYHTa aX.

153CBoiicTBa Tras3a.
CBOOGOTHEBE T a3j3bl: PacTBoOpeHHBE B B
-cBsSI3aHHBE ¢ aTmMoc depoil,
-3 ame MJ € HHB e Treae3 br p( yrHITHBH)H. C

CnenyetT [car3p/yiKuraylpey T PV HT 83 a M MH cae- p
CTHUIND T PYHTBHAMGKIER/PY KHIENKIL TW PV, ITPYHT a J (
rpPyHTa B MaccHuBE
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Ctrpykrypa rpyHliTexkcTypa TPpYyYHTaAa

3epHUCTa asn %O Cnomaed =————o

COTOO6pa3CE§3FI nopduposBlL- OO

(0000)
xnonbeBnpagaoeh cnunutHasa (opaHOpPO

2. NPOUCXOKIEHUTLTAHA UCPYHTOB

221. NPUPOJA DHHEABPBHTOB WP BHIIGB HIX

OTJOXEHUMN

2. 1. 1. Ocapgo4yHble nNopagriopaAKeeENnecCcOBP
CornaoBRpe e HHBM HAay4YHBM THOpeaACTasaIe
mjaaHET 5, NMepBOHAaYAIDb HO MOBEPXHOCTH
miJiarTo, COCTOSIIE € a3 0az3ailTbTOoOBIUHEX, r p
nponekdredy EBFgdBI y) I BDgstcd 9 © gaef W1 ¢ omop
NoOCTROGE HI pOOUITHUCTH H a Oomxee M€EJTKHE
MHUHEpPaJdb HBH X 9acCTHI pa3lHUUYHOT O aIUuame
bopMuUpPOBAaHUI MIHW TNEepeHOCHUITHUCSH B O J H BI M
[Ipome cc bopMupoOBaHUIA BEepXHEH yacTH
B bl B CBTApHUH S , HaBM@mtBwda'xd3d nfp>tgrmHiGgdk, T ¢
bonee 4 MuUITIUMapIOB JTET M HE TMNMpeKSpaiImae
Mo miHO C T b 0OCajgoYHBX moporjn MO XET o
KuUlToMeTpoB. bomnee npeBHUE OTIOXEeHUS,
C o BHDE M € U mo J BEeCOM B BIIIE J € XKa IH X m o
ONPOYHBIXpAaKTHUIECCKH I OMJIOYPCOKIAa T b @ BI X K H a
B sOBBLYW dyg & o &) . Me x 1y yacTHIaMHU r
Yyd i3 dzlsOydessdzdat ,j] mpouHOCTH KOTOPHBX B 31
BO3pa HIT® BIBIIKY OT J O XK€ HUHU
Haxonxgsacos B O BJaXHOM cpeane, yacTH
XHMHUUYECKOMY BO3ITCEHCTBHUW MOIEKYI BOIJIBH,
O9T0 B CBOW OuYepeaAb MNPHUBOAUIO K U3 MEH
nNopoag W JOTaidlbHEeUAmMaGaMy HUX pais3zapobdbiaeHU
Bce ntTum mpoumeccs (U MHOXKECTBO JIpYyT
X 0e Kypca « uxeHe pHas= reonor usy») C
b U3 AMKEOX @ HHM 4 € C K UTep YCHBICOIBCHITXB a0 T J1 O K € H U # . IT «
HccClaenoBaTh CBOMCTBA OCAAOOBBIKDL MODP O

fusz wero o6GpaszoBamTach JTaHHAaSA OCamgod
fxkaxkoB BO3pacT O3THUX TMTMOpPpOI,;
fycnmoBus GopMUPOBAaHHUSA OCaTOYHBX TMTODP
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BnunaHnwuad BO3pacCcTa OCapfoyHHbX nopoa

Kakx wumw3BecTHO wHmcTOpuUSA GopMHUDPpOBAaHH S
OTOTHUYECCKHUE 3P Bl:
Pton J 2IMNFeOYM Ma s nOpeBHSST 3pa, BO3Jpa@tc.T

aT0OYHBE MNOPOAB aAapxXeMmMCKOWU HpH IHOpeuac
€EeMcoOoOB WU KpHUCTAaAJlIWUYECKHUX CcJaHUemw. QG
€eToOM TnyOUWUHB 3 aideT aHIWSsI,CcKOGCE a POPUbH, B €3
KJIWUYUE  HRAE@MECTBE OCHOBAQHMUHU HE HUCOOITH 3 )
1 0Odz) sLBpIpCaOWa k TepuU3yeTcs MOIIHBRWMM) O
30 UYHBX 0OCaJgJodYHBX nmopona, B 0 0 a1
TaMopbuueckumM wuU3MeHeHUTIM (TBx xKrxoaMk Ymm
JO3Xe HU A ap xBAWICCKAWNOT 3 PHBER 3 Ha4dYUTECINIOb HE

oK U X cCanyuyas4dxXx BBXOJJST 0 1u3 KO K o B
MHB B JleHMHTrpaagcko#hw oOmnammrme BO3pacrT
L BLBE2MExXWp a k TepHU3 yeTEM BOHAMAMIE JT M
10 X€ HHUH, MEITKOJIHUCIEepPCHEBHX rmaKM. BB+
J€JNbHBX pakHoHaAaX oO0cCagouyHpPpKR DI 0DBKEEU I
BEPXHOCTHU TpPYHTaAa BKHEPETRBREG BCHORERH)
SO dzL BYPMRCOM pe ME HROIT OPPR, KakK TOpH
yanachb nNpumMepHBaAaJdIagMaBT a > psatc jdsmfeyeda
Bbeimema & 0 agjrl9e juslsd yldzd) 2 x T mae c k¥ 1m0 B
ponme ic KOWU pPaBHHUHE BEpPXHHUE CJIOoOUu T Py
TPOB CAFZOHEMEWBE OOTIOXKEHMUSI YEeTBEPTHUYIH

Bl . 9T o u KPYHODHOOOIIOMOUYHBIE T PYHT B,
BpPEeEMEHHBE OHOTEEHHBE OTIOXECHU S .

Ha pwuc. 2. 1. NpuUBEITEH KapbepHBHN pa:
ToxXeHUU. XOopomo B HEJ HFOP YCHITOOMBC TPOAe€3 J3HAUJIHE

WAL DR TR

Puc. 2. 1. CnoucrTrToe HanalacTOBAaAHUE 0
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YcnoBusas GpoOpMUpoOBaHUE T PYHTOBO

CBo#crippya Ta BO MHOTOM TakK?MXe 3aBHUCSH
OCaAOUYHBX HOPpOI:
[To yesamBPopMUpOBaAaHUSLS T PYHTBH OBBAaIWT

1 KoHTuUuHEHTa aTIhb HBLC ;
1 Mopckmue
K OCHOBHBM KOHTHHEHTA aAIbhHBM OTIOIKEH
1 Cdzt e dOdz! dglfajier awmu € H a MECTE€ C B O €
oOpa3oBaHUAI,;
1 [ J dz¥ o  Oezndzgp £ Mec ma e MBI € oo I qIehcCTBUHE
BOJNJHBMU NOHMEBDOMHUX (AFgCITA);
1 ¢ dzdz¥ © d O€lzt €lzp § H O c U MBI E NOCTOSHHBMHU B
3HAaYUTECIbHBE pPaccTOSLHUSHL.
1 [ dHdzdCls®@b6paszoBaBmuec s B pe3ynabTarT
OEepPHOOAB ONEaTeHEHTSI,
1 CodzsbdTjmokXke HUSI, NEepPEeHOCHUMBE BETDPOM.
Ha pwuc. 2. 2. CXCMaFBHUOHOMOIKOKSHNA MBIl BD 3

=
>

3 ajdJc¢cTr aHHmumi

lammocghepHble

Puc. 2. 2. KoosTuHeHTAans HELE OTI O X ¢

Ha TEpPPUTOPHUH PecnyOnucxkmu bemnapyc«
T€e1THUKOBBE OTITOXEHHUSA, CpeaAHU KOTODPHBX M
| Blcj dgelzii pe ncTaB g 0OMmMUE Co0OOH T AIHUHHUC:”
KPYODHOOOMTOMOUYHBX YwacTwun (BaayHOB, T pa
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J L) eps dzd CSp0bpMupoBaHHBE B mHepuHOT 1
CITOMHCTBHX r 14H, necekKoOB MeE JTKHX u O bl
BHYTPEHHHUX O3€p MU MOpeHWd JITeTHUKOHB

Adze 9 d 56 dzv yd @ datada’ bsije T PYHT B, raiglbKa
OKaWUMISIBOOUM JTEeAHHUK o0OmMacTsIM BOIHBMHA I

[Ipu™Me p Bl -TOS3ACHPHHKOO B Bl X u GTW0OBUOT T 1IH

nNpuBEITEHB HaAa pwuc. 2. 3, 2.4

Puc. 2. e n@QuapmBele MEIKHUE Oe€CKH

Puc. 2. 4r. 1 sDMMOBMBOH BI€E T paBUWHBE T pPYH

D01 0BEHE OTIJ OXe€HHUH MOT YT OBITHL THmpeEJna

THIIAaMHU-:: 9 0O O0BBIMH I cCcKaMHU n IbIJd€ BarT
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D0 O0BEBHE mecKH™H oObpasymoT XapakKTepHEBE
OapxaHpl. uDTIH obpaszoBaHUA HaXoAaAadTCcCH
M3 MEHSISWOTCAd NONOJg JOT€eucTBHUEM BETDPa. / AG y X

Puc. 2. 5. D01 0BEBHE OTJITOXE HU I

Ecnm mpoaHalnsi3 upoBarTH»sb T U II bI KOHTUMXHC

TO MOXHO JIGCJNE&IOAUME @B BIB O J bl . s yerTBHpEX
s B s widas» d Owal3slds jjdedp"yju T 51, Tak Kak “ymack
yacTHI B OTOM CcJJydyae HauOoOJIEee MHMIOTH:
rpyHTa OO H3MEHEHHI MNOPHUCTOCT UTr 00 yonyeare
B OCHOBHOM ONpeaAclHsIThbCsSI THNPOYHOCTSHIW M
Bpe Mg dzé o Oy ydaf Ijs1 s B a1 s 10T C 5 HauWuMeEHEEC I
nedbopmMamnmusis MOXET BOBHHUKHYTSH JajxXe 10/
¢ dzdz¥ o d Ordp' yd&" TibI, chbopMHUD @BIla BCIPIEEICEST KBV € BOQ |
NOPHUCTOCTH no { B@ss(mHEEfiiploo TO pUC T BIMH ) v
KOHEUYHOM CUYerTe e ¢ o piMsudpSyod M@ a1 0 B MI ¢ BKE IHI
€CTEeCTBG®EHHBH X YyCITOBHUSILX) onpu 3aMaddu
TOMOJNHUTECNAbHY — TPPOP MENUI KOT OPHEAY UMC®X
npeBbBHmMaTbh oOcaagky (OcHOBHYIW ac¢GopmMain
oOpa3oM MO NMPOYHOCTHBM XapaKTeEepPHUCTHEK a
B clueaywomeM mnmopsake (cuyumTas Ha TMePBO!
T IBUAITbLHBMN,-aMOIPOBHE Bl 513 21 BB A ¢ T KWB MUAITDH
/ Abyxaunos, 2006/

22®PA3 0OBOE CTPOEHHA TPY

FpyHT K ak MHOI OKOMNDOHEHTMHa aHAs |

F'pyur B OoansrmumHCTBE ¢ adgdemc&BC mdgte idzjr
cpeny, c o clsrooy satamyteH (@ OL SsB B@OB des?2 Tr e p aa
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CTOHUT U 3 pa3apoOITEeHHBX YacCTHI T OPp
NONHSNSWIE W ONpocTpaHCTBO MecHfiSi@ ppreTan)
3000pa3s3HaH=4 bas3a npeaxgcraBiasgerTt cob6o
DOTHSET CBOOOIHEBHIMH 0T BOMABIOMOTSE& ST b
CTBOpsSEeTCS B BOJIEC.

Bce NepeuynclieHHEBEEC KOMIIOHEHT B rpy
amMMOITeEe HcCTBUU OAPYyT C ApyromMm ®W OT >
OT O M 3aBHUCSIT CBOUHUCTRBaAa TPYHTa.

OTOKOMMONOHEHTHOHW €PNPBIBCBOXOGPDNPEME® OHPE
cBoHWcTBaAa Kaxaouhw ¢daszbpl B OTAEIAbHOCTH
KOJIUWUYEeCTBEHHOE coOOTHomeHue (00BeEeMH
XapakKTep B3auMoageuWwcTBHUSA Mexay Gas3sa
B nmepByw oyepeagb pPaccMOTpPHUM CBOMUCT

CBoinctBa TBepaounm das3 bl
TB e p npaasz a MHUHEDpPpaIIbp H B X I PYHTORB 0 C ¢

eagcTaBlIseT CcOoOOOW YWacTHUNB T:OPHBX IMOTJ
T NoO MMUHepanbHOMY coOCTaBy

T no pas3mMepy YacTwuuy

Cpenmn OCHOBHBX nopoagoobpasymwOIUX ]
K H O Haj3BarTh: NoJeB@PMIMODaAaX®YT, KEKaAapOu.
anyarlIbruT WU D . OnumcaHume WU CBOHUCTSBaAa

Kypce «HHXeHEepHOHU T EOITOT HUHD).
Ha mnpouHoOcCTHBE W A€ dopMaluduoOHHEBEE c
a3 BB AT BJIUSAHIUE pasmMep Bl MHUHEDAayJI b H

HepandbHBE YacCTHUIONB NPUHATO KIlaccubur
| l Odzlzder0 0 d3d3.

| ] Odz' ¢-©0 630

1 ] tOo dRd3d4.0

T 14iMuody §j WOMSH3M. 2

| 17 dzj #@ ©Olst0j, 000,50d%k.

T L1ddddmls" j ¢QODB § \WE.

B npupolHSIX yYPpYBBH OpeacTasBIsdwWT CO
30 U44YHBIX qIuaMeTDpPOB. OCHOBHBM K Ja
CImepcHEBHX m o p ocats O dalzedzisazyy dsdexpw jrig8d 2 r p -
Ka3 b BawWIuN, KaKOH pajs3mMepD MUHEpau b H
poxne. boneengemoewmee TEPRMEY I OMETpPHUYTEC
ea1aTbh B BHUAEC:

IF'paunynomMe TpuYeCcxmMAME POKACHTMAB 11 O Macce
paxuoui) TrPYHTa Pa3TMUYHOT O pa3mMepa
CONTKWTHO CYXOro TpPYHTa.

Onpenenenue rpaHcoOCTaBa K B BY ITI (H JD 1D 50 K

METOAOM pai3ageleHHUEe "YacTHUI 0TO XapakxKrTe
CUT, puc. 2. 6. npu MO MO WU CHUT onpenge.
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Oome e 0, 8 MM . Paszsngenenmune IMIBIJEBAaT BIX
apeoMEeTpPHIYECECKHUM HUIHU NHUNETOYHBMHU MECT O]

Puc. 2. 6. HabGop cuT nuns aHanTumiza TpaHCOCTa as
ITo TrpPaHYIOMETpPUUYECKOMY CoOCTasBy B bl

rpyatToB (B ckKoOKax yEKa3zaHB nOpeoOmamgart
cogepXxamweE& €e) o M

| BanyHHDZ200 x50%);

i raadtedyHukKloBwmM> (5 0%) ;

T r pasBu i it 50%); >

1 nme c 92km M5 0 %>0im M<75%);

1 MBIJIEBAaThe T PYyHTBH,;

1 TrTUHUCTEHBE T PYHTBH.

Heo6xoaumMo OTMETHUTSH, YTO B MNPHUHSITC
NblJI€eBAaThe WU T JUHWOCITONE ST PHYH TOBD prap3aaHec o (
nntacTudyHOCTMHU (CM. HHUXKE ) .

OApyrum moKajlzaTeleM, XapaKTepHus3y Il
asBnsasisg f jdz@ dzj sSHdzZBicshHezisMISge onxHOpOTHOC
KpPUBOWU rpaHYyJIOMETpPUYECKOT O C 0 XTOalB & ,0

OTIUYAIWTCA coagepxaHuUsd GpaxKkUUMAU pa3s3 JdTHUH
%

80 ,/
60 ,r*-?/

40 //
20 /
0+
-1,50 -1,00 -0,50 0,00 0,50 1,00 log(d)

Puc.2.7. KpuBasg TpaHYyIOMETpPHUYECKOTO

HaHwnHasa KpHUBaiI cCpouTcsas B MNOAyIorap
ocu abcuumcc OTKIaAgABBAaWMTCSA JTe€eCSATHUYHEBHE
bpakuuib, oO0aC UM H OpPpAUHAT OpPOLNEHTHOE cCon
ITMaMeTpPOM MEHbBIIE XapaKTEepPHOTO JTHAaMETZ]
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[To xkpuBO#H TpawHcocTaBsB a dsppdespde—marm Mo ™ @ b
MEHbIME KOTOPBHBX B T PYyHTE COOTBETCTEBEHE
MakxkcuMalIbHasg CT ECITeH bO IHPEEOEHIOSIPEOTI HHO3 |

d

Umax_d50d95

5

B 3aBucuMoOCT Wna@ D YHEE BN TMIWHHP a3 €T 0T C

OOJHOpPOAHBEE ;

CpeaIHEeOoOAHODPOIHEBE ;
HEOJITHOpPOJdHEEC,;

NOBBINE HHOMWN HEOIJTHOPOIXZHOCTH.

=4 =4 -4 -4

CBoiicTBa KHAKOW ¢Gas3 bl TPYHTa
Buagbel BOoOAbl B T PYHTEe U UX CBOYV
BanusuHuue i kipagel Ha CcBOWCTBA TPyl

Ku ok asa bas3a TPYHTa npeaxcrTaBlieHa
HepanlbHBE HYacTHUIOB TBepao#udn Gasz bl ToH:
u MO MO IH OpPOCTE®E€HMmMA X OMBIT OB MO XHO
ME HE HHU CII p B O JACBT O V BUWIJAVK BIC BIX B H U U Cy e
paxaeTcsas HAa CBOWUCTBAaxXx T PYHTa. ( Opmwm
peyBnaxXxHEéEHHasaS TJIWHAa W CcyXxasg TIWUHAa)
Takoe BOUSHHUE BIAaXHOCTH HAa MNPOUYHOC
ycllaBlIuUBaeTCH
TUCHNEpPCHBM XapaKTepoM TPYHTOB,;
BBHCOKOIMBHYJHE MNMOBEPXHOCTH IO MUHEpalhm
npuMepy, B T IHMHaXxX yJAe€elbHZ/Ar )JI.oB € p X H
KpomMe ToOTO, BOIaXHOCTbH T pPYyYyHTAaAa HEe 4B
BO3J1€UWUCTBHUEM pas3lu4HBX bakxkToOpoB (o
M€ X aHHYE C KOHMA Uy MWI OTT .HI . ) OHAa MOXeT 3 Ha
CaMBIM, MOTYT H®H3MEHSATBCSI HU CTPOUTECIHbH
T PYHTORB npeagens W3 MEHEHIH :H B JWainK i 0 carou
Wma=0 , 5. . .1 mw Oonpme eJTJUHUTI. B o pureannso)r
BJIaXHOCTBHB MOXeT nOnTocturartb 3. . .10 engmute
Buagbsl Boabsl B TPYHTE

[Ilpy nmeTanpbHOM HUCCIENOBAaHUHU KHUIKOIMH
YyTO BOJXAa MOXET MNpPpPUCYTCTBOBAaThb B TpPYH
pa3aIudHEBX B U OB B O 1 B o0yClTa@BHYBARHG®
ctTpoenus xumMunde HOor Mooorg ymume B b g ifi Sazy d3

O I HnH K OHCILO KOTOpOFO 3 apsidaiXKCH II01dOXKHNT € ]
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MuuepanbHBEe 3 €epHAa TpPpyHTa B MmMeaTOM i
CTUH®MMmME,A HUX MHNOBEPXHOCTHU B OYEHB TO
aBUIO, oTpunalr¢thtsezemicl,, 3 anpeanmangoansie 3 a
BEPXHOCTHOTO CJ O 4 YyacCTHUINB T PYHTa,
CKTPOMATrHUTHOTIO B3aUMOACHUCTBHUSL HU IF
BpesynsrTaTe HmMOBEpPXHOCTH TBEpPpIOW Ua
I. 9T 0T MmepBBHBU CJ oMW MOIJ €KY B O J
s8zg R B, H a HNOBEpPXHOCTH Oynager UME T
Op Bl npurtsr Hedal etStdzg mapp y roubep a 3 y o BT
p
0

=n

s 1 0 yHeduifutsokj 21 . 1 . Taxuwm obpasowm, B
HHBIE NEeNmOYKHM MOIEKYITI BOJIEBH, KOTOD
H

asmeWe @datigs? (puc. 2. 9) .

g

ceofogHaA Bofa

| CEAZAHHAA EOJga

Puc. 2. 9. CxemMa oOOpaBmeBAHBHE PDEHIPK IHMHWHTTB 0 ]

D7 eKTpPOMOINEKYISpHEBHE y 1 € Jb HBE CHuI
EPXHOCTBIW TBEPAOMHU YacCcTHULONB ©U MOIE K
TUT a OT 1000 MIla . ITo MEDpe yaamne
uMoageucTBUA OBCTpPO YyOBBAaWT U THa H
HY 4 (puc. 2.10). 3a mpenenammMu e i
agTaeT CBOWCTBAaMHU, OpUCYyMNMUMHU €U B

TATMUBAaWTCA K MNOBEPXHOCTHU TBEpITOH

6onunoiw (oHa C B O OCITHBAU IO TC CTURIE P BI3bIAMIM
OoagHOW sABHNSEeTCs TpaBUTAaNLHUOHHAasMA BO
Bl TS XX€eCTHW HUIHU PajszHOCTHU HAamMDMoOpoOB, U

o 6O W
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Puc. 2.10. I'padumwk cumn B3aumMoOIOTeHUCTBHUSLA MEe
rpyHTa H MOJIEKNpONHHEHEBRMEBBOIIa ;
2—pBXJTOCB S 3 adgHcapio OBoojiHAa; I B O J a

TonmumHuHa NIOIEHKHU CBSI3aHHOWU BOIB KOIE
35 . KonumuecTBO CBS3aHHOMWU BOAB ONpeEnIedn
NOBEPXHOCTBIW YacCcTHUN TPYHTa. @ eMM O BO Bl IH @I
BOJAB HAaXOJUTCSHA B CBSI3aHHOM COCTOSHUU.
B TJIUHAaX CBSI3aHHOWU BOJIAB BO MHOTO pas

ITo MEDpe YyBE€IHUYEC HUSH BITaXHOCTH rpy

T OJ IOIU H Bl NJI€eHKH CBSI3aHHOMH B O J Bl€ JMe HJHIDIM
BJIAaXHOCTH Haj3blBaeMmMo My I BI ponooCpKaoxI MIY[E Y K O ;
cBoOoOOOTHaA A HH BOJIaAa. Ha pwuc. 2. 11. cxeMarTHu
CBA3aHHOWU BOAB C€C POCTOM BIAKXKHOCTHU TPy
e ——y
1 2 3
Puc. 2.11. Buage BOXB B TpPpYHTE HNpHU Pz
1-a6rx®THO CYXOHOTFp YCHYEX00 H2 T pPYHT ;
3-TpyHT, Hacblle HHBNA T UTpOCKOMNDNUYEeCKOHN (1
4'Fp}IHT B COCTOMHdHMUHU MaKCHUuMaIlIadbHOT O Ha C b€ H
S-TpYyHT, coxgepxXamuMUd TpPpaBUTANLUOHHYIW C
CBoHCTB aH oCHB fIB3 0aJHBI
[IpounHnocBss3aHHas BOJIaAa
ITo CBOMCTBAaAM NPOYHOCBSA3 aHHAaiH BOJa
TBEPAOMY, a HEe XUAKOMY TEe€eany:
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foHa He oOoOTaensseTcs OT TBEPHABX YaCTH
NpeBbHINMAaWIMUX CHUIB 3 €MHOTO MHNPHUTSN KEeMHMH™ I
TBEpPIABX YacTHUILN UMb BBHODAapPpUBAaHUEM IMNpHU
f3amMmeps3aeT NONDpHU TeMOnepaType 3HaAaYHUTEIT

fumMmeer Oonpmyw, uYeM cBoOoOIXHasga BOJa,
foObnanmaeT MOIA3ydYecCTHhI.
PrmxnmocBsi3aHHasgs Boga, MONOpeagcTaBIsSET
0T HP®@®B I3 aHHOM B O I bl K CBOOOIXTHOH.
OPOYHOCBSA3aHHOMN BOJHBH, OJdHaKDO O HHU B Bl
pe3KHuM yMe€HbIIEe HU € M B Caoe PBXIJOCB :

B3aMUMOIEUCTBUHA ME KAy MNHNOBEPXHOCTUBIW TBE
Bausemei 3 aHHOWA BOIALBI HAa CBOMCTBaA

Hanwuwme cBA3aHHOHU BOAB B T PYHTE OK
bopMuUpOBaAaHUE CBOMCTBAa T PYHTa. DT o0 BI
yanenbHaS: NOBEPXHOCTH TPYHTa. Ha m6 o0 1me
BOJAa OKAJAWVBBAEST HR CBOMT M MBEAC THIXI CB@AYWMT O B

Hanuume MEe XTIy 4YacTHUONAaMMU T IHUHHUCTOT
Boas oupe MazOMmdsd yezskiglsi: > v o M, geM T OJIme
BBHIME NITAaCTHUUYHBE CBOWCTBA TpPyHTAa TeM N
YMe Hb II€ HU € TONDIMMUHE NIJEHOK CBSA3aHHOMU
COCTOSHHUSA OT MHMOYTHU XHUIKOTO JAO0 TBEPIAOT

CBss3anHas Boaga o dpdiaOzdasdndsed ¢ T i1 2 K K p

Ecnu TomnmwmuHAa MNIOIEHKH CBSI3aHHOMN BOJTHB HE
rpPyHTa KBTO3CHMKKM MOJTEKYIAPHOTO B3 aHMOI
Pa3BHUTUE C U I cuemnieHUSH Me xayno ¥ a © dzdzis 4
I PYHTORB B B3HaAa4YUTENbHOW <CcTemeHH O00YyC
TakMe TPYHTH oOoO0ODTamgamwOT MNOpHCYyIMeHd B HOIWH
cuab cunenneununs MecxxMVy-ftadsDdise g ME Jadn y

VBIaXHEHHUE T IBIHARGRAGAODO IrpPYyHTa I pHUBC
TONMUAHSB NIEHOK BOJXB MEHXIAYy YacTHIAMUH
oO0ObemMa TpyHTG MZOBE: OJdla o oroppyonrr, OpHU BBHCEH
IrTHHUCTEHBE T PYHTH YyYMeHBIAaWTCsS B O00BeEME
u T pyHT ipOHySulz e T

CBss3aHHas BOJXa MOJXET MHOITHOCTSHIW «3a
I BHXKEHHUE CBOOOTHOIMH B O I Bl yepe s T a K
HE BO3 MO KHEBEM. [TO> TYMY B I' AU HOUCCOTOBECH H D P T I
baktTuwoDddiswz]  tcsdgdoyc@jodg'udgdo nmepemMsTas T I

Nrtrak, cBAs3aHHas1 Boga obOycrmaBIHUBAaceT

fidTacTHUYHOCT b ;
fCBA3aHHOCTGSH ;
BA3-I0aCTUUYHOCT b ;
fMaOyXxaHusg HM ycaJgkH,
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MogoHeNnNpOHHUIAEC MOCTH5H ;
CTpykTyepmrcwmypa T pPYHTOB
B3 aumMoageunmcTBHE Me )KAY YacTHUOLAaMHU

Me x 1y JyacTHIlaMHu BO3HHUKA aIWT T a K H a
KOTOpPBHBE OBBAaWT OTBYX BHUIOB:
TKpuctannwums Uyl Hibtea 11-wOHMEBEY)I0OT C A B p
OTITOXE HU A DNOMNUKPHUCTANITHWYREX UXKOEBDE KM &
yacTHIIAaMU. O6magamwT BBHCOKOHW MNMPOYHOCT.I
U HE€ BOCCTAaHAaAaBIMWMBAKWTCSI MNpPpHU HUX pasispylie
TBOA-KON/MTOMWUJOHOLYEC T a BT U B AT CSA DIEKTDPO M
B3aMUMOAEHUCTBHUSIS YacCTHUN T PYyHTAaB. MOKDPEBHTHE

dots2MmMlso® SCtedmMlsOdzdzdL Oydesdzgdz" = MowLL j 2
TO606nanmgaeT BBCOKOMWU MPOYHOCTHIO;
3avyacTyw pa3MsirviaeTtrcs BOJIOH;
fldpakTuyeckKku HE BOCCTaHAaAaBIMUBAaeTCSH I
4o ts2MmMlso K mAadsidiesdz ~ Mo w L J 2
TBsas3-kmacTwuu4YHBE ;
fIllocne pas3pymeHUS CHBABTOETr KoOpacam

=

CTpykKTypa TPYHTORB

CTpykTypa FPYH3OBoOCOOEHHOCTH CTD

oObOycnoBneHHBE pasMepamMu U GOpMOH Yac:
Me KTy CcoO0oi.
CTpyKTYyDH KPYODHOOOIIOMOUYHBHX r p
MMyIe cTBEHHO dkooprMopibl € 4 aMCOTT Wy IT , OBIT B
TyOoOKaTaHHBMHU, OKaTaHHBMU, NJ1acTHH:®
CTHUIN CIHNYyXHUT KIAaccCUPUKAaMUOHHBM TpHS3
a TI-YTHIBBI O B, -ma @ e HR ) , NOCKOIBKY O3TO BI
OMCcCTBa.

& & &

Puad. 12. OkaTaHOCTSH UYWaAaCTHIN KPYODHOOOITOMO
l-yr 1 0o B anroajsiy;o K2a-D &k R & 2 H HA o .

(¢)]

CTpyKTYpbH TOHKOJZHUCHOEpPCHBX T pPYHTOHRB
BAaXHOE€E C-RAOTPCECTBIP OBAaHHOCT b, T. €. CImMO C O
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«cnumnmnaa®Ea»oBHBATH arperatb (KOMOYKMH

COT®EHE MEHTAapHBX YacTHUI, B pes3yaAbTarTe
CTpPYKTYpPHBMHU TONOpPpH3HAaKaMHU TaKHUX T PYHTO
bpaxuuuw (ODBAIU, TIUHIPHUMEK TR WY e B P IoR € ¥

Puc. 2.13. CTpykTypa TIHUHHUCTBX T PYHTO

aymnnacTuUuHYaTasds (MOHEHTMDpPHATDHUCHYIITBOD )
TekcTypa T pPYHTOB

TekcTypa FPYpPITAHaA K CTPYKTY PHHUH X

OPOCTPAaHCTBEHHYW KOMMNOO3HINHUIK CJIarailnX
vy SMisktcO flpdzlstsa s e T c A OpeuMyIecCT

© 2T 2 W X ®H O

O 00" & O O H

JOXE HUHA ocanagkKa. Y B OJHBCXI OMCCBIRIRCE H a S
HKOCIOHCTY I, JEHTOYHY IO, KOCOCIOMUHY
HE OCAaJIKHW ®W KOHTHHE HMraacJlChHUHBbHEY HHOAPHOO/IC HBlY
OTHYTECKY®DYDPY,; B NMoclIeaHeEM clIydace
J Y € HUHA KPYODHOOOITOMOUYHOT O MaTe€Epuaieé
p € HHBIE I PYHT BL. I'PyHTOBBH@EAaM@A@aHEAIEM,T U U
e HU e 3 anagadd M€ XaHUKHU I PYHT OB, CTpoO
CCHUBHBM TEKCTYpaM™. YueT ©Oonmee cIo*
HOBAQHMUMU BO3MOXEH UYHUCIEHHBMHU METOTah
(]
1 2 3 4 5 6
Puc. 2.14. H eKkkCcOTTyoppbbl €T PPYRHRTHOOBBCEIPAHAOC T a o ;

2-He paBHEMCEMIKFERSELT BU-KDL;0choilHaIi;
S-onHOpOaAHasa" -Kanvnmmmaap, (€ BKIWYEHUIM
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Bonmpochs g8 ¢cCaMOKOHTPOJaAHA

1 Kaxkmue T U I B KOHTHHEHTaadb HBHBX OTI O XK
ynmnakxoBKYb MBMECPAOT U I ?

2 Kaxkmue T U I B KOHTMHHEHT alJdb HBX OTI O XK
ynakoBKY MHUHEpPaAaITIbHBX YacTwuum?

3. HaiWTe ompeneneHHE T paHYIOMETDpPHUUYECK

4. Kaxkwue ME€T O J bl OpHUMEHS IWOT pIg IpOB
aHanuiza TPYHTORB?

5. YUt o mpeancrtTaBaseBoasvi@oil numoauin

6. I[lowuemMy BoOaga HaszbBBaeTCsS CBsI3aHHOWU?

1. [lepeuyuncaure CBOWUCTBA CBA3aHHOMW BOJ

8. Kaxkxmne XapaxTepHEBEEe CBOMWCTRBa TrPYHT
HaJlWuyHuUEeEM CBsAI3aHHOMNK BOJIBG?

3. XAPAKTEPUCTHUKHU
OPU3 UYECKOI'O COGATORINHTA

3. 1. ObIIME CBEAEHUA

Ka k y K € OTMe,9aIpPyHT B HEpe 1 cHrafiplfnjstefipdz
3HYIO Ccpeny, COCTOS MY M3 MHUHEDP :
ba3zbpl B BHUIAE CBOOOXTHOMW ®W CcBI3at
a, 3ameMIEHHOro B TOToOpax T PpPYyHTa
rpyHTAa KaK OCHOBAQHHUSNS COOpPYXKEHH
bl B o T sCetudadrupjciiyplsue, § dzdz” d3  Miptsisilsydzts ® g dzd 4
epoM B3auUMOAEMWUCTBUSA HUX APYyTrT C ]
peaAB Iy U X T€ KU X O BIJT U paccmMo°-
B Ka XmB@ih K@PePH UK B3 aHUMOJITEHUCTBHE
Oynyr paccMOT@PpEHBH mMmoKajlzaTeEenu
CTBEHH OHEeHHUTH COOTHOTIIE HHU € M

Tan¥dudndfm

J o

7

b
0
y
B

X O W% S
oW o RT
o Mo RO
=

m:x:::cm

oI < AR H O
0o o w
=2 A
= B
oI~ ]
so =8 d 3

mMsmsmp¥azd f cpenws. Takou

aB3a HAUQE OC Is j C WdLrLdyimMEtsets MsMmistsw

XapakTepucrtT N 3 N-HOETCPKaDX anto TC OKCOT JOVAYHENCAT
COOTHOLWEHMUE acce unmnm ob6GbemMy TBEPp/

z%ah

3. 2. NAEAJN3 P OBOWIHEHIAbD T'PYHTA

PaccMorTpum oO0Opaszen T ppytoida , Ok oW auid 5 |
raszoob6p®s3 Hdd 3 b, puc. 3. 1. [IpenxcrtTaBuwM
MJae€ealui3 AHUPpPOBAaHHOHU C X € MBI, B KOTOpOH
(V) xu 1 x o iVwp am br a(3 0 0 O Pgp 3 H Dl ba 3 &1 M (

V=Vg+V, +Vg,u 1 ¥ =Vs +V,,
r 1V, =V,+Vg-006pem mop.
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O6beMm Macca

Puc. 3. 1. F'pyunr: a) daxTwmueckKoOoOe CTpoOeEeHHUE T

Ma cc a oOpa3s3ma T PYHTa CKJaJgbBBAK T @4
MaccBb Mo b (
m=mg +m,,
r preg,m,-Ma c c a COOTBETCTBEHHO TBEpPIABX Y
YcC1T0o0BHO XapaKTepHUCTHUKH GU3ZIHUUYUECKOT O

1 sfdese dz" |

T cOfmyy .Isdz |

OCHOBXY®RAaKTEPUCTHUKHN (PU3ZHXAETEEKIOTEOP HUCCO
KOTOpPpBHBE MOTYyT I§Bidz'sS Sxomyea e/mapoHoBIPX W JT U T
UCHOBTAaHUM.

PacuexmmpeakxktrepucTHUKHU (U3 HUYIYECKOTLO CO
n3BecMEB=EXd PR KTepHCTUKU.

3.3. OCHOBHBIE PYIAPPMAMIKM ©®U3 YK OKOODAHUA

331MNMNOTHOCTbL WU yAaeNnNbHbLW Bec TFTPyHTa B

] dzslslezsme oz dzls © o d Misj Misigpjedzdzady 8 Mz his
OTHOMmNMEHUWE MNOINTHOWU Maccho TITpyHTAa B €CTEe
obpas3mna TpyHTa B €CTECTBEHHOM COCTOSE

m
Vi (3.1)

Eanvuauns u3 M HeMmsah mTr. /ac. M

AHAaJTOTOMNPOREEC I ECEHUE MOXHO JaThb A8 Y

LHJ Oz dg" 2 9dJMm ctlzdzs©O o Jdyisd dnis® 4 wadzts
rpyHy)aB( ecTeCTBEHHOM COCTOSHUHU KO BC
COCTOSHUIU.

Hens3sd myTaTphb HODIOIOTHOCTSHB T pPpYHTaAa C )

TaKHUEe buszmyeckKkunue BEIUUYHUMHB KaK Macecy
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HMHEPDPUHUU,- CHMIBECC KOTOpPOMW maHHASH MaccC e
[ToaTOoMYy Yy €JbHBHU B € C 3aBUCHUT H € T O7J
rpaBHTAaNMUOHHBX CHI 3 eMIH.
Uncane HHO y I € JDBKEHWNW ORIPC T eMI U T b yepe
yCKOpeHHUE CBOO@OTHOTro mapgeHnusn (
g:E:@:r(m’ (3.2)
vV Vv
Eanveauns usmMeHeHus y|nedlymmo. Beca |
[ImoTHOCT®B (ynenpHBH BeC) TPYHTa
onpenenseTrTcsas nabopafddbpHBHEMHU MeTOTAaMH I

s o

w o O w

f MeTOaZOM peXymero KOJBbIa;

f MmeTOoOaZOM B3BEeUNHUBAaHHUSN B BOJIE.

MeToO0p pexXyuweneu KOHsbW®@ T4 miacTHhHU
YHTOB, B KOTOTPpEBE MO XH O ONOTrpPy3UTH
UPOIXTHOMU CTPYKTYpPH TpPpYyYHTAa, DpHC. 3. 2.

golse)

Puc. 3. 2. P e x yourmpe® @KBOWISAb LIAJI OATIHAO C T H
(ynenpHOTrO BecCca) TpPpyHTAaAa B €CTE€CTSBE

B sTtToM cnymaoenpreaeocia e T c s B3 BecIViBa-rt
npeagensertcs m o BHYTpPEHHEMY o0bpeMy
a3MepoB.

MeToOpL B3BelWNBaHWwHM MeBH s BD L €115 HOODPa
enpaBUIBbBHOU GOpPMB NpPHU BBHpPE3aHUHU KOTC
apymeHHUEe HUX CTPYKTYDPpBH.

Me T o nn OCHOBA aH H a H3BE€CTHOM 3aKO0
BIYUCIUTHL O0O0OBEeM Tena nwWbOouh opwmm, e c
Tamnlo JT€Tr e NpuUB N®TPYKe ilpe T RTPUTE T b EH
€e00XO0OTMMO TNMOKpPBTH BOIJOHENPOHMUIAEC MBIM
oqle MPOHUKHYTH B TWOpPH TpPyHTAa, pwHuC. 3.
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I VQ"‘D

1 GV ddan,
cdais my,

m, T dfIfPsBtE Yo
otHj
Puc .Me. 1386.3 Be M B AaHUSIO NBp €BIOCHICE HMIASI N T OTHOCT
TrpyHTa B OEMC TCEOCCTTBOCSIHHHU U

HTa B3 BE€IUB aMyTMarcpcuy poabd3pa

O6pasen TDpYy
oO0Opasmamrvmacaya pHWpam; g a, m C

rpyHTMiaM;a c ¢y
B O

ny. Torma o0OBeM BBHTECHEHHOHW TDPYHTO)M
vV _m-m,
g*p
r.W
O6peM mapaduna
V:rnz-rn_L
P r
p
O6peM TPpPYHTa
Vo =Varp = Vs
r ifey,, p- T T OTHOCTH BOJIAB MU NapaduuHa C
Hn s O0OnTbMUHCTBa MUHEpalldbHBHX rpy.]
€ECTECTBEHHOM COCTOSHHUM HNEPKHEXJI HBe M2l
r/%mMnoTHBE MOpPRHHBIEY TPIHEMI BecC, oor
1o 223 xm/ M

332MNOTHOCTbL TBEepAbIX YacTwuly

] dztslsdzs s ! so Y teww'ta o OMIsSE Yymaccuo TBeE

o0beMy TBEpPIABX YacTHIl:

rszvﬂ (3.3)
S

HNnsa onpenaeneHuUsT o00BbeMad bIxXa 3cppeoil JMEPHUE
NUKHOMETpPHUUYECKHUNU METOIT. [TukuHOMETDP mp
n3BecTHBM oO0OBRMMoOonm. @)QO0O, 200

HaBecka T PYHTa HM)B € CID M@ HMira eMraccsic I B (
KOTOJpBH 3adJHUBaerTCcC 1 JUCIUUIUPOBAaHHDOIMH
OnpemsaerTc s Macca OUKHOMETDPMuswt. T A& HE
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onpengenseTcsa Macca nNHIEW Me OfPhade Mo T P A
cnydyae omnpenenseTcs ©U3 BBpPpAaMXeHTSI:

_ m - (mp+s+w - mp+w

V, = .

w
Tax KakK MHUHEDpPpAaIbHEBHE YyacCcTHUOB T PYHT
BBSEBT pMBAaHMUSI T OPHBX MODOpOI, UX MNIOTHOCT
MUHEpPaAamgTOB, M3 KOTOpPBHBX OHHU oOoOOpaszoBanw

mopoHIHn cocrTaBdnsade Tr,/2,md s HeckaRp BHXT / X
MuHepanbHBE YacCTHIOB T PYBTHPCESBK TpasiBrU
q neckwu—22,763r/ cwm
q cynecw2278%8r/ c
q cyranuHnga, 23%8/
1 ranuHabB-2,83r/ c ™M

M
C M

333 BnaXHoOCTb T pyHTa B ecCcTecCcTBEeHH

BnaXHoCTb nfpeyiHTraa B J SOE H O ICEOHOMOE M a C C bl
Macce TBEPABX YacTHI

=Ty (3.4)
ms

MGTO,ZII)I OnmNpce ¢ IC HUBABIC P IIIHKADBDBT U IIPpPH

TemMmnepatype 105 C° B COHE€UMUMadbHBX CYy Il
npupoagHOM ( BJITaxXHOM) COCTOSHHUHU HU IOCI
Maccy ncnapusye.ic gln mrvgnmuws{ TOITHOT O B
oOpaszmna TpeOyetrTdssyaxa.K nOpaBuUIO, 2

BnaxHoCTHSB TPYHTa 9 a me BCET O B BIp a
Bpaxeunue (3.4) cnenyeT 3amnucaThb B BV

W =" Aoms
mS

BnaxHocTbh OONBMUHCTBAa MHUHEDPalbhbHEBHX

40 %, OIHAaKDO BCTpeEedyawWwTCcC A TPy HT B (3 a

BJIAaXHOCTB KOTODPBHBX MOXeT apgocturarts 200C

334BnaxHoCTb Ha T paHUUe packKaThbiBa
Ha TpaHUULUeEe TeKydyecTMWu

O s TrJTHUHUCT BLX T PYHTORB B Ka4decCTHE
U3z MyYye c®KOCTOSASHUS NONMOITHHUTEIBHO paccwma
)| BJIaXHOCTbH Ha T paWppnme pacikKaT-BHBaH
)| BJlIaXHOCTB Ha TpPMauHHIOE TeEeKydYecTH
JJa HHBE XapakKTepUCTHUKH HO0O3BOIJIS KT
rJHUHUCT BIX TPYHTORB. N3 BecTHO, 4TO r Il
BIJaXHOCTH OMI@TKE B TBEpPAOM COCTOSHIMH, 1|
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puc. 3. 4. WBWimousuBHOBIN 1 OT Yy CTAaHOBUTDHB YCIO
COCTOSHHUSN TIHHUCTOINO TpPyHTa B COOTBEHT

lseVtaity) jadisdudsl | IsdSinyd

. >
0 W, W, w
Puc. 3. 4. N3 MEHEHHETODOTDRERYHEIEAT I

ompu YBCIIHUYCHUHU BJlIaXHOCTH

BnaXHocTb Ha T paHUpeBpamKatTsBBAHNYD YV

YyCIOBHO CuYUHTaeTcCiH, YTO TIAHUHUCTBHHAU TDPpYy
NJacTHUYHOE.

BnaXHocCcThb H a rpavtWib-esa na&kkydeeT N npu
YyCIOBHWT ae€TC4A, YTO TIHOUHUCTBHHU T PYHT 10e
B TEKYyuduee.

BnaxunocrThs H a rpaWuaeepetieeKIyiw€erccTu I p
OamlTaHCHUPHOT O KOHYCa (Bacuansrena), pu
packaT Mpaiwmwse M bpBaaCHKMAsT T pyHTa B TOHKMUH

Puc. 3.5. bananwncupuweid KoHYC (Bac

OCHOBHbBIE XapaKTepUCTUKN OPWOHBBLIKE TKHYMHA

[TomMmumwmo mepevdyunucJaeHHBX B Bl II € Xapakck
cnenudpuuecKHUX CBOHCTSB OT €I b HBX B U [
Cyume y oT IpYyTrue XapaKTepHUCTHUKH COCTa
XapaKTEepPUCTHUKHU YyKa3bBaIwWT OTHOCHUTE EIIb H
ponaa pPacTBODpPHUMEBIX comneiu, OprasHwumuyecKOT
cneanyeT OTMETHUTFH:

T cremens 3abggnéummocrtnu,

f conepxaHnue opranumudeckoro lgemecrtsna

CTeneHb 3aconNeHHC FUCO X PYHMTBU-C U T €
CpeaHEpPAaCTBOPUMBX COJEHW B NONPOULEHTAax C
D=5 00 (3.5)
m - m,
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K nerkowmwmscm BOo@Puasas M oO0THOCA1T ¢ aKiC GagnColp
Mg Gl Oukap6ouartTsCaNeHHOMg GHCOxkapboHaT
Na.C Q, cyanbrbdatTse wMar HwMNaeSO. vH KT pcwse 1 Mg P @ c
consM OTHOC S AMcHW) munaer €xapwOWr CaSO

CoaepxXxaHue opplameicikckormemeHb 3lanTop
-OTHOTIIE HHU E MaccCBh OpPraHHYECKOTO BeEIe-¢c
rpyHTa K Macce TPYHTa.

lom = —om__ (3.6)
m - My,
ram®,-Mmacca ¢GaKTHUUYECKOUHNU mHmpuUMEecCH, O I p

CXKUTHNA,HUO K CHAMUMETPHUUIYECKHUM METOOTOM.
34PacuyéTHBE XapaKTepHUCTHKH

MNOTHOCTbL CYyXOoOro rTpyHTa (NANOTHOCTbL CK

MNOTHOCTHBb CYyXOod 6N AropryHHOTCA b ckenerTa

OTHOME HUE Macch abOCOTWTHO CyXOoOro TOpy
COCTOSHHUM.

ry :% (3.8)

3aBUCHUMOCTH J J1 s ompe an1c¢iadcCc HHU A II1J OT H
omnmpe anciaIc HHUA BJJaXHOCTH:

w=Tw MM _m_, 1 Ty

My my My rq g

OTKY D A4=

1+W

[MlopnucTtToCcTb T PpYy
MopuucTOCTbNr--PpYHDAIC fHUE O

T PYHTa

V,
n=— 3.10
V ( )
O6bbémM TBEpPAObLX yacCcTMUWU-BB neguuialL e @ O

NOPHUCTOCTH.

_ Vs
mlzv--06"beM T BC P O BIX a CTHIO B c I

”y
Unu: mi=—/"s="d (3.11)
e
g
Jler ko moxkKa3s3arTh5b, 9T O :
n+mj=1,
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ror xa|n=l-m= rr—d (3.12)
S

KoaddpmumeHnrt
KoasdpdpumunmeHnrt

nopucrTocTMHu
No puaToae THWM ¢

0o0Bbe Ma 1|
TBEPABX YacTHI
V, _n n
ezxt—=—=—
Vg mi 1-n
C yuertTom (3.11), (3.12)
Nre-r
e=-s —4d (3.13)
Mg
KosbdbwmuamapucrtrocTu 6e3mMepHaH BeIH
TPYHTOB MHUHEpPalIbHOTO MHNPOHMCXOXICHHTSI,
0,4-1,2.
CtTeneHb BOAOHACOLIWEHHOCTM!
CTtTeneHb B O /[ OH aCoblrllHeoHmHeOHCHTeM 0 6 b ¢ M a B C
o0BeMy TMmODP
V,
S =Y (3.13)
Vn

Hdn s TOT O 4yTOOB BBBECTH 3aBUCHBOCT
yepes M3 BE€CTHEBE XapaKTE€pPUCTHUKH busu-
BJIAaXHOCTHMU T pPyHTAa OPHU MOITHOM BOJOHAaCBHL

BnaXHocTb T pyHTa npun nNWHa-BGaMXBO@E®H 3
KOTOpPOHWU BCE OOpBHBH T PYHTa

3amo0JJHEHSB BO./
n p W=Ws, Vi=Vw, S=1:
Tor aga:
Wstzrn\Ner("y/nze W
rnS r-Scyls r‘S
Jer ko mokaisdarTha, 4y TO np sy, UBBREHTE
BOJOHAQCUHBIEC HHOCTH

MO XHO

OnpenenurTshs
BJIaXHOCTH K

B JI MK HBO G T G1H Al Hi I &I B Ul H .0
=—=—_3 3.14
S W, b, (3.14)

ITo OnNpenaeneHH!I
npenemax oT1T 0 mgo 1.

CTCIOCEC HDB B OJOJOOHAC BIIIC

Uncno nnacidiMuYnmoeEODMUC@AGTEHULMNS
JaHHBE XapakKTepUCTHUKH

O I CIHJIKAUC TCMY0€C C K U X CBOUHUCTB.

Uncno nnacT-H¢ UtHOeCaTcUr a B JI S € T
BJaXHOCTUDbBH O H a ' pa HHUIOC

|, =W - W,

(

ompeagea s OTC 4
oI s

cobOowu

TCKYUTCCTH n B JI 4
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YUe Mm B bl I € MU CIOOo niaJacTHWUUYUHOCTHDHW, T € M
YyacTHIN B rpyietiec ,IJREM UG@E@DETH W OH Oy e
a CTHUUYHOCTHMH MOJXHO KOCBCCHHDO O € HUTDBH
qya CTHUILO n COO0OTBCECTC CTIB EHHO ompe agciaIuT®»b T V

ITo 4 ClIly IjJacTHUUHOCTHH ' I MWHUCT BIC
cJhJc¢c aymomuec TpH T N Ia:

T cyne Qu<=l<0,07)
1 cyrnnuHaKkKkdp<x0A7);0 7 <
1 rauHabe (P, 17 <

KoHcnctTeHUNA npPyYHT@HAB A1 €T co0bOoi 0T
OIPpPUPOTHOMH BJIaXHOCTH Hu BJIaXHOCTH H a
nHJacTHUYUHOCTMHU.

=
=

_W-W,
Iy
[MoSC sdzmd Misyjodayyudod na me hpm 3 maeckKOEe COCTO

TPYHTa (TBepnoe, ONJacTHHYHOE MIHU TEK
onpenxnensgseTr €ro pPa3HOBUAIHOCTB, pwuc. 3.6

I

35 KPATKAA KIUACCUHAUKARNHTOB HO200mMBb 9 4

Knaccudpurkanumsgs TPYHTOB CHCTECMHT @B HE
OTJIOXEHHMUWU NWO ONpeaeneHHBM KJIaccumduka.,
Ha#WTumw MecTO B KilnaccuHuDPUKAaINMUOHHOMN CHUCTEC
onmpenenuTbh €ero Haj3BaHHUE, KOoOTopoe Oy7aeCc

Knaccudpurkanusas TpyHT EOMPlE U3 stelef 4 ¢ ¢
sdfkz, odHEk d tOL dses dH dshIsd.

KnacxBi jHddav j Is Gtolzdzls' IS n Ot OCIsjt
Bemagenswor ngBa xM@Odziadzrjp ydrdejpm& Odz! dz" j§

Fpymmwad jHJdW jJIs Gctokzdzlsr 5 ftesdmatsy HJ
CKkalnbHEE ITPYHT®BIBAAWT ' MAMT MA T KY€ CKHE,
0OCamgodYHEeEe CIHIeMEHTHUpPOBAaHHBE, — ICXKYQCTCH R
HECIHEMEHTHpPOBAaHHBE HU HUCKYCCTBEHHEE .

Moar pysmidg HddzV jIs ctlzdzlsT f 5 Ezdpzsed v
cajgoddHEBHX HECIEeMEeHTHPOBAaHHBX HADPHKMHA
1B ®tcdzdl dgtstsB dzsdzsydz' J , -fdpdrogdomis rid, . "7 dzg

TUunNnrpyHTa onmpenensertcs mno pasiau
NpU3HAaMEKaM. B ff 5p e dzbifisg i/ Q adzr]f dzJ SH dzis|
udmazz § zOmilsdydzsimisd.

Bungypyurta onpe Mg oy Oalzd tn q 9 Chgs Hyjj ezxd@
S Odzd yd MSdrm oG dzt yjded2, nSCtsi W dudgJ dzlsiz

Pa3HOBUMAH®CTpOYHOCTHU U N0 (U3 HUYECK

Hu xe ( pu3..BV). 6 npuBegeHa CTPYKTYDpa
cCocTaBleHHasd AJS WMECKE& MEHBHYMPOGA MO BKO I

]
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[ Fpymnr ]_

Y \ 4

Knacc [He Cbmaeﬂ] [ CKaan]

Nckxycoe me ¢ ]

I'pynmoa

-)[ OcaxodHEE HCHHL[BICCM]

@60‘[M0 9 HKblpey T H O GII—ﬁHII&)(—
( OO0 1 0 M O -4l HIEWEI € )(—
@6 J O M O -4IHBEIIEE H"EU'I”H/IGHTE(—

[Tonrpy]|
@3pﬁme )(—
@I/IOHHBIC )(—
@GIBBI )4_
Puc. 3. 6. Kparkas xnaccwdd/kauus T pyHT

MMoarpynn C O6n0M0qKHpbyenHomr6mce)|\D

v

1. It cCOdhshls

Tu o T BaaxyunrRddib md0%
f raneudvnurOmmit 350 %
T r paBuidXxwmb50%
2
11 s fMBHJjtey Odeds L Off
Bu 1 T ¢ mecqanmmig 0 >l)

f ¢ nonaesamaf¢ss6.>B0%N)

v
1l & Misj fyddsfin BoddzO
f Mmamnosuaag&%u05 0
P f B1mxaxueHKS50,8
a3 HOBHUA T BomownmacwsSxs1,00, 8
21 s Mmisj § | dedefs MBAHEs dzj
f meszacojleHdHHBH
f 3aconeHHHH

Puc/. 3Kparkasgs kxmnacc u- ODOMOWBHEXIO

B X HH
rpyartos m-20/CTb 9

ad
43
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I[To nrmay n ( O6 1 0 M O 4UnNHebaRYbI € )
|
Tu [lecemacca wacTtTuyg KpynHebk<l
v
1. 1t cOdmMtsMisOo kz
T rpaBenumcTtoid > 2MM > 25%
T xpyonaweia > 0, SMm > 50%
T cpeauwunn >50%, 25mMm >
T Mmenxkuu > 0, 1mMmMm > 75%
T merneBatTwmin > 0, IlMmMm < 75%
2. 1t fsCOLOlsj dzé RO EHipg(dz30 dz!
Bu 1 T oauo0p oUpk<edhii
T cpenaconuHOpPmEHZIGE 4 <
T meonmuopo agUpstt 4200 <
f mo B wme HoOp oHIeHdmaH40
31t MtsH jte) Oded s e B&zd uj MC d
T 6es3 Mmepgm lopp r0., 03
T ¢ mpumecsp oo OpT. 0, 03 =

PaszsHoBUuOAa

116 § o ydgsd) O dzdz’ o5 L SdzH g © 15

= —a WN o _a _a 9

MaJdIOMNDpOoO4YHEE

CpeagHe#d NMpPOYHOCTH

IIPOYHEE

O4Y€ Hb IIpOYHEBEC

15 Mis ¢ J dz§ ( © dzOsiztizts &) iy dets )
1 5 Mmisj gegdpls du O M ts dzg

Dsal<0,5%;

Dsalz 0 5 5 %

Puc. 3. 8.

KpaTtkas

Ki-aeccudpHumannpyaRUWSd vmoauQ'
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[Toanrpymnno:é C O6 N1 0 MO 4HbbIlEe B @ TUOCTT/bVEH )

v
1 15 ydimdas Eomis d
T Cynmeclh<s 17 <
T Cyrnunulpx 177 <
T I'nwulgxly

v

1.1 5 MBHJj tesQdedlzd 20 ¢ dz

-c Tanbpko#W (rpaBBHeM) Yac
-TrallTedHHUKOBHEHIID> 2MM 26
21 s MtsH j oy Oded s jBp&Bdad y g f
T 6e3 npumbkd®Bopr.

T ¢ mpumec b ©lonx<P,iL . 0, 05
318 Csi WWdyd | dzlsdaz i ta ot Ig ¢
T suskonopu@Brbii
1 B Bic 0 k erneDép>@,8

1) feEEgsydz (5 L lzdz OISO
foue mp o9 HBEC

faopounme

PasuHoBuazgijy fcpexnHedd NPOYHOCTH
fcnaobme

L) Ot s OL

2

Cymecob:

' 1 epnala<O;

f mumnactu =8 gl

T rexymdsa 1
CYranmHoOK W TIHHAa
T T e a a<OlI

f monyrt BO pi@PS

T ryracmmal2b9l< 0, 5
f Mar xkao mm uObx4<0,75

T Texkyawammb/dual<l

T Texylwas

31t tldshdls) d X, { tsnho
4 s tslsdats ) d Pedzt slzts BZz dzO
5 s Misj § J dzdDsal¥O M ts dzj dzdzts
1 3acongedee D

1 conedqahme D

@ m
QO D 4

Puc. 3. 0. KpatTkasd kKnaccCUPpRMEAHHGET HHO JIO0 MO ¢
rpyam Do € Tik20074 3
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Bonmpochs g8 ¢caMOKOHTPOJaAHA

1 UrT o OoOTpaxXawWT XapaKTEpPHUCTHUKHU COCTOH

2 Naurte ompenagelNeHHUE OCHOBHEM X ap.
cocCTOSHUSLI?

3 Naurte OmpeageNe HHE pacdeTHEBM X ar
cCocCTOSHUSLI?

4 Kakxume mabopaTopHBE (ME3TWYICHC KOUIKDP €XIacpia
Ber 3HaeTe?

5 [To xakxkwuM mpHU3HAaKaM OoOONpeaenswOTCSI TH

4, MEXAHHUYECKHUH BQABOIWPY HTOB
41 CBSA3b (PU3INMYECKUX U MexaHWUuyecKMXx

OyHZaMEHTSH 3 JaHUMU U COOPYXKEHHUHU3 -0K a2
Je McTBHUE HA T PYHTOBOE OCHOBaHHUE. OTH
eneHHBEe agedbopManuum B TPYHTOBOM NM&CC:
U T OT HamnpaBJiIEHUH U HUHTEHCHUBHOCTH
PYHTE, a TaKXe O0T MexMeERABHUKMIEX KA B O K
PYHTOB ONEHMUMBAaWTCSI NOpPHU NHNOMOIMU MEXaHTV
Mo a3 n Odzd yg N gdx3sdfe pucTuxkamMuy B Mec&aHH
o1ffctoits ydzsmB gzW stce 3O ydusaldtldr s a rpyuta.- D
IOT NE€epPBOCTENEHHYIW PKHDHEH B ad®er ol eoypey H i
HUSA 3 JaHUKU HU COOpPYyXKEeHHUH, MIO3BOIMAECT
HOBAaHMUE U PpaccyuTaTb €T o age¢dopmMaiurt
MPOYHOCTHDBE CBOKGDPBREXTRPWB T HF&T C U I
Tr'PYHTAa COXpPaHATBHB CBOMWU NE€pPB @PHBHAKEBLIIP
me HMUs NOpPHU AE€EUCTBUU HAa HETO BHEIMHUX CV

NedopMaUMOHHBIE CERAQPA@EKBapHPYWT A-1 0 C

Ta M3MEeHATH O00BeM U GGopMy TmO Mepe Tmpe
[IpouyHOCTHBRE U agAedPopMalNUOHHBEOIT® O C
baxkxTOpOB, cCpelalu KOTOPHBX B T €pHMYIHW
YyecKOe COCTOSHU E.
He#icTBUTEenbHO ©OoOnTee PpPBHBXJAbBE TOPOJIEH,
OYHOCTBH U Oonprpmyto ng1e PopMaTUBHOHRT b .
OCTHU T PYHTa a HeaHOWICGOJeATEOr CM€ XyATHyIHYIE C K 4 X
€ BIMSHHUE HAaAa CBOUCTBAa TPpPYyHTAa Tak?xe
AaXHOCTHU TpPpyHTa BIedYeT 3a CcCOO0OMU CHUDI
Taxoe BanusHHEe GU3ZIHUMYIYECKHUX CBOUCATB T
BHOCOTOyCITaBIHUBAaECTC 4 OCOOEHHOCTSAMHU I
rpyHTOBas mnOnopoiga.

)=

- =1 O

©C wmo W
[@JRNE VI < VI V)

W Iy
N

w om O o
= © 1o

=
=~

42 OCcCOBEHHOCTWN MexXaHWMUMUYeCKUX CBOWUCTE
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Kak y%e HEOZHOKpPAaTHO OTMEYalocbhb BI
AUCOEepCHEBHE, MEeITKOoOpasz aIpoOIeHHSBE € pIIobpxo )
CKaJlbHBX TOpoag B xXxoage GuU3ZUYECKOTO WU
CaToBaMM TPYHT OHDTO ««OCTAaHKHU» TBEPOABHBX
oO0OycnaBauBaeT PpsIaA CcyllecTBEHHBX O000OE€E
me MM e€ee€e OT COHAOMmMHBX TBEpPIBX TEI.

NUccneayoebenHocTHU CBOMUCTB aOUCHEPCHDO
CBOMUCTBAaMMU CHIOMHBX TBEpPABX Tenan. uB T
TE€JNUbHBWU aHAMTHU3 CBOWCTIAEH BAXA CTHEENIP:C HBIX C P €

v OB dzd yO

OravnuyunrTeabHBEe 0CO0OEHHOCTH JHCHOHEPCH

Jucnepic T pPYHTORBa TBepanoe Tedao

1 2

Tpexdpaszuwasg cpenaan,-
Kopas3apoOmle  HHBX a i
CTHUI PpPaj3 TUYHOT O
BOXB M T a3sa

ConmnoiumH a4
KpHUCTaldIlHUUY€CKHTE

cpexa U3 M
3ep

e s2 M
OCIsjtedmlsds Wwd

Is. § . t&s fritist
so jtcHES2, N dH

aga uw Tajzoo00b0Opas3H
YyTCTBYIIT

Ku o1

OTC

OKasj3hbBBAaerT g 3
H a CBOMCTBAaAa OF
OIUTDHCSHI JIBH OMB ouO OC BOS-
CTOSHUMIA. Bonxa M O H
KKE€E HUE uYuepe3s3 TIMmMopHh
1 51 sz f tod d nfdzj
dzj sBrtSHd @S L dzOIs! |
ot BBy M oo ts? o0s
04 sy dzO0 fetsyd M,
G telig O.

HaXOIUTCSA UBHUAD G
AaHHOM COCTOSSHHUM-
HHOT O BJIHUSIHUSA W

®1aaT.€ p U

o 6 o
H 8w o
W oW oM
O 0w o

HNe popMupoBaHUE
OPOHUCXOOAHUT 3 a
Paidb HIBX ya CTHUILO
Apyr Apyra.
WistedsOlsd o detsfls'  ctde
JL ®Osd ] yddB HJ
dzj cOdzseo dL € Bls g
Glolzdzls O

I 1
C @ ¢

rp

!
azj
&Bq
ur

1 2
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F=0

1 F= Fl

e bopManmumu

bopMHUpPOBaAaHMUSA KpPHUCTa

Ipounc X OCHH

He bopMupoBaHUE I Y
OPOUCXOIAUT TMNpPpHU IDP
NpuBiIecHUSH, KOTOPE

IOT C 4 HalW4YUEM CTP
CHUJI TDPEHHUGT UMICAMMY T

1 51 s i3z f esydetsmls

G o2 dgls O L Oo dmv s EES:?OCOTTHHeH CquOHPLCcTTEBH-
Mistel ISk ted - mawLJCBﬂ3eﬁ B K IfCTaJ'IJ'II/II/H-
stej zdv ft5 cwOdd@ . " P

MmMisdy Htxzed3. M Hte )

_—

_’w

—

I'pyaur kKxak gagucnepclCroiichHEAONT aAaHICMMIIH BI €
CBOMCTBOM M3 MeH®LHOOTa gaIwT

bopManusx ¢opmMBHASE
mnatTaHCUKN WU KOHTDP
vt jMlsy o ctlkzdzsO~A
ftesdL s2Isd dL d3gj dzjtsth

Cts Bl jBO ©BBOL YO

OcoO0OEHHOCTH CBOWUCTB
NIPpPH U3 Y4YEe HHUUIC CUKXHM XM CCXBAOHWUC T B ,
MaIMUOHHBX XapaKTCpPHCTHUEK U

HOCT®EH.
IIpu »>T1To0M, ye M

II OO HC €
T €M

JUCIODEpPpCHOMH Cpenas,
BHEMHMWUX CUJAOBBWIXX .B 03 € UC

TPYHTOB JOHUKTYIW0

Ompe aepi-€ HH
KOHEYPo K

YUY4UTDHBBAIKWTC A 1

T O 94 HECECC MO XK O

43 OCHOBHbLE 3aAaKOHOMEPHOCTMU KNaccMWuduye
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PacueTrT oOcHOBaHUH W @GyHITAaMEHTOBO-BHBII
HOB MEXaHHUKHU TPYHTOB, KOTOpEBE, KakK 0
aHalWwi3a Ppe3yJb TAAJITOHBB X3 KHCCICEIPECUIMOCBHATH WM .
BalWT 3aBUCHUMOCTDH MEXAY PpPas3IHUYHBMHU Iaj
rpysTa. K npdeQdfetpvyy, | wrdgvidifis i30 Y duieBifyOls§ dz
dzr dadzts tc RO dz'nde'ndzch ke H 1 9 NN 5 615 &) 18 fistc O W & dizd 61
gyepe3 E@ygrdzEtsdz dzOf stcO

[TepBBEe Takxkwme 3 aBHUCUMOCTHU OBIHU ¢ dop
MeEXaHMUKHU TpPpyHTOB B 18, 19 Bexax. oHo
HB COBEpPImME HCTBOBAIMUC D, NOJMTHEEC YUYKTHB
NepCHBX CpeJ © HUYCHICOET BCETTAaCHI OBBEHMHJHHOC BT Op @ C 4 €

TemM He MeHEEC, OCHOBHGBE MHmMOJOXECHU SIS,
MEeXaHHUKH T PYHTOTEB, OCTalHWHCh CcHOpaBeEeAAH
d1exaT B O0cHOB S dz@ixM dvpgfipAsimdekmio ir p y HT 0 B

OcCHOBHBE 3aKOHB U C3CaHKIOCH OKMEHP HMECXTauH W
CBOHCTBAa KOTOpPBHBE OHHU OMNMHUCEHBAIT, @O K a
ckue cBoUWcTBMAUMOmB.e AeBBH B Ta

Tabnuuya ¢«
OcCHOBHBIE 3 aAKOHOMEPHOCTH MeXaHMHW

CBoiicrT 3axko MHoxka3szarTe IIpume He H

Mv-K 03 ¢ ¢ u o voe-
1. e ¢ oup-m 3aKko |cumeoain cxumallpum pac aséatHel
HbB e HC B®a y nn ced M Eoc-Moagyns of{mo neahmpM

o e ¢ apmi

¢-yron BHYT|IIpu omnpenpeun

2. IIpoumwnoO 3aKoH
N TEH U A ; KPAT M4 € C K U X
CBOMCTBa Kyoa a
frynenpHOE Cc/HAacCH® Ba HUHA
ki-xk 0> dbumu
3 Bongoap busr paunuu;Pacuér ocanpg

3akKkopcu
MOCTH®hb B Ghv-Kkoddpbunu|ocHB®BSI BO B

K O H C OIUIMHH]

4.4 CXMmMaeMoOCTb T PYHTOB

NedbopmMupoBaHUEe TPYHTOB OCHOBAaHUMU I

CITOXHBMU H3MEcHCECHUpPWH DOOBEMA@AB B C P -1 b
rux nedpopMamuil 3epeH TpPYyHTAa U C MEyIHE H I
rue nedpopManmuumu MHUHEpPaAaAbHBX 9YacTHUI 09
Ha mnmpomecc nedbopMUpPOBaAaHUSLS TPYHTaAa HE C

HNedbopMupoBaHNUE TPYHEOBEC PPYBMCABDE P E I
HusS (nmepekKaTbBBAaHUA) YaCTHUI OTHOCHUTEIIH
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CXMmMaeMOCTb — CPYHTOBO T PYHTOB Ha3-MeE I
yaadbHBUA 00BEM 3a CcCUYET MNMeEepeKOMNOWHO®MBKH

YcaoBsusa McCcObBTAaHUSA T P yM Toap upd OKpoeM I p € ¢

NccnenoBaHue CXKXMMaAaeMOCTH T PYHTa i
npubdopmBxa,e MibBBXx3 o1 oMe TpamMu. OCxewma ogowme

Bepxuui
L

i Oopazey
HL HKEH‘J‘J':’JF‘ ?P,'l"ﬂma
HEpeMeenil
Memainmeckoe
KilThija
Cmaran
munbn}poqmanan
avmaza
N R P Humeran
= =A== = _—J
LM
6)
Puc. 4. 1. KoMmnpeccuonHunsid nmpubdop

0) mpuUuHUODUNDUAIAbBHAaSN CXeMa OpH

NcnerTaHue KDPMYPEE&CBOHHOM IHIpHuHOODPE- Xa
IO MU YINHOBHU

1 Kons oo, B KOTODpPOE IOMEImaeTc s 0
K€ CTKOCTH " MOJTOMY T PYHT nedopmMupy
HepeMe e HA U .
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1 CobcTBeEe HHBE nepopmManuu yacTHI |
I p e HeeulnD.

1 N3 6bITOYHAHA BOJa B TPYHTE cBOOO
ya1allsgeprecds O4r Be pc THUSAL B T aMIaXx.

1 O6péM TBEpPABX dYacTHUNOD B O00BEME C
ME€TKOJIHUuCTIEeDpPECHEBHX yacCcTHI BMECTE®E v U’

YyY4UTBHBBAECTCSH)
N3 Me He HM e 1 OYypHUTCAT OICPTHA KOPM I P € C C H O H H O 1

PaccMmMoTpuwm, KaK H3MEHSEeTCSHI TMmMOpHUCTO
KOMOpPECCHOHHOM mnpuoOédoOpeE. O6o0o3HauYuUM 1€ ]
hhllpu cxatTwmum oO0Opas3ma NIROBpEYyB XKHOIC TBhC JAOHOIH:
eTcss HaAaYgepmecu 4. 2.

Is

Puc. 4. 2. CxemMa agedbopMHUPOBAaHUE
B KOMIOHHOMC HIqp U 6 0 p ¢

YMe Hb 1€ HHU € oO0ObremMa oOpaiszma TMHONPOHUCXO]

mop. )
o =S OV_S a
hQA h

Fﬂlﬂizi-Bepa‘M]KHLIe CXKKHMaKOIHU € HaIllpsigdXKCHH

p-nmomanagbr MOmMEepedyHOTro CedYeHHUS o0O0pas
Toxe uwepes3 Kod>PpPwmumueHT MTMOPHUCTOCTH:

6 =e,-Da =g o,
mi

rae-xko>spduuume HT NOPUCTOCTH,

€@-HavyalnbHBU KO3 POUuIPUEHHTTA ;I OPUCTOCTH

De-usMeHeHunue KoophomweeamtT a I

M-06b€eM TBepABX YacTHULN B €eJHHHUIE O

o = eo_i 51 (4.2)

mij
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YqI/ITLIBamIi:,l—q—IOHOJIqu/IM:

&
6 =6 (L+e) O 4.3)

Gopmyna (4. 3) NHMO33MBEOHICSIHEUTE OIMIOCPHUUCTTHO C T I
€T 0 TYEHO S

KOMHpeCCl/IOHHaH KpusBai=i

B pe3yabpTarte HUCOBTAaHMUU T PYyHTaAaAa €B- O]
HUMNM MOXeM MNOCTPOHUTH KOMIOPECCHUHOHHYIW KHPI

KomMnpecCUMOHHapadhppWB&B Mc HE@HYT A KOu-0 [P
CTHU T p3IMETHA HCM €M YOI OTHSAIWWIMET O JaBIEHUH
[IpuymMmepHBH BHUJA KOMIOIPECCHUOHHOMWU KDpPHUBDO

F 3
&
Co -6CMEDL HAZPYIKU
Ocmamownwel | N~ | ———-.. GeMab PazepyaKu
dedhopaai
Y
[
Ynpveue }: —~
dedhopaaiin T
P
Puc. 4. 3. O0Omu# BUA KOMIOPECCHUDO.]

AHanu3 XapakKTepa HU3MEeHeEeHHUSI Kod>2%HdPun
M€ H€E HHUTH AYIOLyeor O JANAOB3JBEOHIMAsie T Cc A€ a1aThb JBa

1 C yBEelIUUYUE HUEM ynoaoT #gu roukeor’od ¢ m a1

NOPUCTOR TUYMEHB IMa e TC A . [Ipu eypramecTa
KPHUBOJIHUHEHWUHOE OUYEpPTaHUUEe

)| OcTaToO4YHEBBE nedbopmManumu yOJIO0OTHEH
yopyrHXx.

Kpowme TOTO,pyMH®TWed Tamgatw Tak H a3 bl
NPOYHOCTGSH 0. B nTtToM canyuae OO0OmUNA BHUIA
B U, puc. 4. 4.
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o

0 N g

r

Puc. 4. 4. KomMnpeccuHUOHHas KpH
C YYe€TOM CTJPpP WKTITH PIHPOYH TIa O 9 H

CTpykTypHas NOpPOYHOCTSH OO0 Yy C JApauBciATHABIAIEC
YyecCKHUX CcBA3 € Mexay dYacTHUODaMHU T PYHTa
OPOUCXOAHUT JNTHUIMb NOCIHE paj3pymeHUSI O3THKX

KoMmnpeccuoHHas KpuBas MOXeT Oba+s T

CKUX waamx, pwuc. 4.5
e
A
\\\
e +——1-—

™~

0 In(p) In(p)

Puc. 4 npecKaumouaunasgs xpuBas B arcarxapudd

B nToM cunyudwae oOHaAa m@OpeaxncrTaBiaseT CO
YpPaBHEHHUE JOJAaHHOW KPHUBOHWU MOXHO 3 amuUCaTl
& =& - & dn(p), (4.4.)
raing-kod2PPuumgume HT KOMOpPECCHUH.

OnuHankpou M€ HEe HUE€ B pacdyeTax JTJoOorapudpmu
YyOIOTHEHMUSI T pPyHTaAa OT HATPY3KHU TNOPKBOI
YEeTHBX MOJIEIJEeW M MO HTOMY JTJaHHOE MNpEe]
HaMmMloO mWUPOKETIK Imp alPMIME H € H U I
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3aKO0OH yYyWMEOTHEH

Kak yxe oTMeyanrochb BHIMIME, YIHONIOTHEHH
OPOMUCXOIUT NO HEIHUHEHUHOMY 3aKOHY. C
KPHUBOJIHUHECE UHBU XAPHEXKMNEEFEHG aBHLETPMOCATMUAD O
TUHHUE N, puc. 4. 6. [Ipy manpreKmemn GOHIMXM HQ@T
NOTpemHOCT b JaHHOTIO JOQONyIlle HUS HE- 0K
3 yaAbTaTh pacdyeTa TPYHTOBBX OCHOBAHUIHU.

E
Puc. 4. 6. AOODPOKCHMHUPOBAHUE KOMI ]
MaTemMarunuecKkoe IpeJCTarBbl CBHAMAC: M P I MO
6 =& - R dy(a). (4.5)
0603 nagagld). Tor 1a :
§=6-m®, (4.6)

rney -KosdppmumeHnrt CXNMPEMOLT !MBIM - DK
TanbHAP@OY .T p

_ _&8-9
=t = 4.7
™ =tgla)=p (47)
Ncnwamys ypaBHeHUue (4.3), NDOoOAYyUYHUM:
m, R :(1"'90)0% (4.8)
M _ S
g+l PO’
uJu
§=m &R d (4.9)
Mo
= , 4.10
™ e (4.10)

ram -Ko3 PPM UM EeHT OTHOCUTENbHOM CXUME:
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YpaBueunune (4.1%)raMmUXBO YIE € 3
obOpasma,.rpyHTa ¢

€ =i=m,CP

OTHOCHMH

(4.11)
O6o06mas BbBHIMECKa3 aHHOE MOXHO cdopmMy

3aKOH ynNn®eTHapMsH MY EeHHbX Auanas3oHab

Koacbopmu,meHTa NMOpMWCT AIeTPYB OEIC TCET edyeH KL, W 1
‘,Cl,aBJ'IeHMﬂ

4.5 KoMnpeccMOHHada 3aBUCUMOCTbL nNpwu

B 00 me M caydae YyOJTOTHEHHE r
TOXBKO HOpPpMaIiadIBHDOP, 0 Hpa ma aeimsa e H
TOB TEH3O0WPBAU Hampo . x&. 7.

PYHTOB
CTHHEM

VA

Puc.4.7. O0wmu#d caywvai HanpsqkeH
’IeMeHTapHOro oo6beMa T pPYHT

Tax xakx obOpaszemnm TpyHTa B
X HEBO3MOXHOCTH ©OO0KOBBHX
OTHOTIIE HHUE :

s,=P,sy=s,,e,=¢e, =0

KOMIOpPpR € CH
nedbopmManHiu,

y? (4.12)
CornacHo o06oO0OméununomMy 3axoHy Iyxka:
S n .
e, =—>-—Us,+s,),
e g @ tsy)
Sy .
ey_g'_oqsx-i-sz)’
_S, n ..
Z_Ej_E_OQSX-FSy)’

C yuerToMmM cooTHomeunwusa (4. 12) mnmonywumu
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PRESENEN

:LCHP:XOCP

S, =S
X 1- n

y

rz:xb:ﬁ-QtSiWWo[udcjdzls BECBotsEts HOo dzj dac

HalingyMMy HOpPpManbHBX HanpsxeHuuw 0:
q=Sy*+sy,+s,=2X, P +P

p=_d (4.13)
1+ 2,
MloanctTaBus (4. 7) B (4.6) monydudum
- 5 9
=g - O——— 4.14
SRR o (4.14)
TaxumM ob6pa3s3owm, npu OO0OBEMHOM CXaTHUHU

CyMMOoO#W T naBHBX Hauopsmxoenuilf tcd ezaja f @ & d
CeMmisd ctelkzdzls O

MpuuHUMUND T UNAOPOEWMKIODLCHAME Kod> bPumue HT a
TOBOMW Macch B JaHHOW TOYKE MOIXET TP
HOp Ma JI BOHPBHXK €HH U # .

46 Mopgynb obwumx pgedopmMauyuumim M MeTO[
®u3 WCYKen U ¢ M BIC J

[Ilpyu W3 ydeHUU-J HQAPMUKEHEMOT O C O CH-04H

HBIX ycnoBHUSX (B KaKHX HaXOJIHUTCSI TIypyH:’
Ke HUu U ) B KadyecTBe JaOedpopMaImUOHHOMUOXA AP
IynaAb Oo00mMux [abapwadhpmid wmawT pAcKI@E ¢ B §

nuedHT Ilyaccomna)

He cnenyeT @nOyTarTh MOOY db o0mux e
(Monynewm IOura). I'pyunrT, KaK yXe U3 BEC
ocTaToOuHbBe ngedbopMaUOMUU 3 HAUYUTECIIEHMHM-TP
THIBaeTTrUEyNpPPOpPMaAaNMUU U OCTAaAaTOUYHBGB- P .
BaeT TONbKO OJHODPAa3s3OBO@ PIyBIKPWIKE HUE C A

Mooy nb o6bwWNx AaphppaldauimoHHas-s Xapeée
rpyHTa, o0606WeHHO yuyunmTbBatwwWasa YNPYyT UNE

'0OQHOPAa30BOM 3raprypHyTHOEBHOAT O O CHOBaAHMUA C XU

Onpenea@ammoue ali HbIM KOMOPpPpeEe ¢CC MO HHBX |

Ncnmonasp3ys 000OmE HHBHBH 3aKO0H I'yxka 5
rpPyHTAa B KOMIOpPECCHUOHHOM TnOpuoOoOpe WO XH
1eM o0O0mux aeudokpomvadude HT OM OTHOCHUTE Mb HO I
Kak yxe oTMedYanochb BBIE:
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zzE—'—st"'Sy)
0 0
SX:SyZ_—nCPZXOCP Sz:P

[To xoMOpecCCHOHHOWU KPHUBOWU PpaHEE MBH

e,=m, @

Tor noa

. _Pa 20?3 20n?
W\,(P:—(%— g, r ake=1-
Eoc; 1-n=x 1-n
OrTkyna
b
Eo=— (4.8)
m,

CnenyeT OTMETHUTSH, 94T O MOJY¥XJ b I®D-HMX
HBH 1O JaHHBM KOMOpPECCHOHHBHX M CIHOBT aA]
baxTuueckKor o u(xe HUTIO p 0 HIlyo »3raomy 1 a HEH-bI €
OBITaHUMI MCHNONAb3YITC 4 qT U b o0 s Kaudec
CBOUCTB TPYHTOB OCHOBA aAaHIIU.

Onpenengwunel aliHbIM MCcOBTAHUA T PYHT.

UcnwpTaunue TpPpyHTAa MTaAaMOOM TMNpPOBO@HAT
CTBOOXN®HME TOTAa 3akKnwyaeTcs B TOM,T -94T
Cd B YCIHIOBHUAX MNPpPUPOAHOTO 3alTeTraHKS® U
TYDp B. HJaunubE, NOoOJydYe HHBE B XO0OA€ WFaM
Tee TOCTOBEpHBMU.

WlItTaMA TO yMeHbmME HHEAM®MT OO DYy HHAaME BT A,
Ioma s co0Oo#W MeTannwWUYecCKYW NONIHUTY K8aJagp

HU A . I[Tn o ma n pan amBrmmRiaae tyccast [OCTowm wnwm C
5000 .cMCxeMa HUCODBTAaTENbHOMW yCTaHOBEKH
] tafdda
| |
R dadtAsttg L i@y
Yitgidgh jdg? C8:0
T
[ ttads
z lsaiyf
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R iz dis Qalz 2
oddis ot Qg jte

o)
Puc. 4. 8. CxeMa uHcHOHBTaHHUSI T PYHTOSB
a) C HMCHmoOJNb3OBaMEMEM HMIPUMTIPEHB@BAHMUEM a.

Harpyska Ha mTamMno co3JgaeTcsa OpPpHU I
Benumuunuuna HaAarpys3KHU KOHTPOIUNMYMETP O RI U I
NaBJIEHUW B TUApOCHUCTEeMe aAOMKparta.B-Ha:j
HeeMu 1/ 10 oT mnmpenxnenbHOH. [Ie peMe me HHU €
NOMOImMMU JATYHUKOB OHNEepeMemeHMUNA € TOUYHOCT

Kaxmasas cTynmeHBb HAaTrpy3 KU BYEREPBESGA C
OMnau3anuMm oO0CajgoK. Benwmuuna ycnoBHOH
AaBHUCHUMOCTHU OT THUIDA T PYHTa. K mpawmep
UKW NpPpUHHUMAaETCSHI OCajagKa mTaMmMmoma paBHaH

[l o maHHBM HCODBTAaHUWUWU CTpoOTHATMINA 30ATB UK

W

AP

AS | +

\
S \

Puc. 4. 9. 'paduk M3 MeHEHHUSI O0Ca/mgKH

Ha nmonydyeHHOW KpUBOUWU BHOHMUpAaWMTCSHS 1B
KOTOPBX BBYHUCIASAETCSHI 3 HAaUYEHKE MOIAYyIA C

E, =w {1- n?) ('% (5.1)
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(@]

H w R B <

ol e

B kKkauwecTBe mepBOM XapaKTeEepHOHU HOUYK
MHAa TNOpPHUPOTHOINO agaBJIEHUSN T pPYyHTaAa ®a Yy
TBE BTOPOH Xa-PAKNUCPH®E TIA@BKIKE HHC UHOJ
yeMoro GyHIXZaMEeHTa.

Moayns oagumxa Ifileii MO XHO TaKJXeEe OHPECI
m. Cpenwm HHUX HEOOXOAHMMO BBHBIECEITHUTH:

1 Ncunertraununuefls @y didzta(dgpplsitcdjo p T p € X 0oc HO

| UcnonstTauonud tog Mineg sazj Is tcts d3.

C nAaHHBMH METOJAAaMHU ONpPEOAETECHHUSIO-MO ]
CHAYETCS COSI3 HCAaKM)OMCUTTObS T € J1 b H O .

Bompochsl g8 CaMOKOHTPOUJIHA

1. KaxwmumMumu mapamMeTpaMH MOXHO oOXapac
BoWcTBAa TpPYyHTOB?

2. BcaencTtBue KaKHHEZX npoimeccosBs np
OpemMa) TpyHTaAa mNOToaA aOAeHCTBHUEM BHEIIHE
3. Kaxkmwue OCHOBHEEC 33AKIWHEWDME PAOC MHAT [V
TaCCHYE€CKONU MEXaHMUKeE TPYHTOB?

4, JlepeduCITHUTE yCIOBHS M CHOBTAaHIU S

pubdbope.

5 YUtro mpegctTaBlIisieT CcOOOW KoOMIOpeECcCHEC
OMONpPECCHUOHHBX 3aBUCHMOCTEeNW Bbr 3HaerTe
6. CbhbopMynupyi#iTe 3aKOH YyNONDIOTHEHH S .
7. Ile precun urt e M€ T O J bl ompengeneHHs i
pyaToB. Kakxwme HuU3 HUX Hawumbdomee TOUYHEBHE

01!
151

5. COOPOTUBIIEHMNAE TPBUTLY
51. MoHATME NPOYHOCTWU T PYHTa

Kakx wmw3BecTHO U3 Kypca COONpPOTHUBICH
BHE BHYTPEHHMUX yCHIIMWIOTBC AT BECPOIOBpPKa TTE
Mss B BHJAE TpeUU-H, OTpPBBAa ©U CJOBWHT a.
b H bl € YacCTH. D1 o toltfpSodudg ¢ & O Luteas "wiys pEokg
TPEHHUX YyCcCHUAHUNH B MO Me HYrts tpladatsphiylse epin
TBEpPAIOTO TE€Ia.

BHekoTOpHRX MaTepwHUamdgdax, odImagTamMRE X K
BocTBamMu (O6uTtTymM™, 1en) , NpenageiibHEBE
a3BuUTHUI aAePopmManuim oOpaszma ©O06e3 BBWJHI
enune HaswastfrdazZQmisd yJ M8 de3pIsg yg dad j o3
[looToMy B o0OmeM cnydyae MHOHSTHE PO
uoe :

® X o oo
< =2 I ©
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\ MpoyHOCBBIUCTBO MaTepuana conpoTusI
'pPa3BUTMNI 3HAUYNUTENbHBLIX NNacTUUYECKUX fE

[IlppyMeHUTEeNbPHO K TpPpyHTAaAaM TpaJgJUIUOHH
TUMb OTwHoOaCOW.UcMe HHBIE HCCIEeTOBaHUSIM-Xa
BOro MaccuBa MNoKajzamdTIu, YTO MNpPHU JOAW-CT W
nNepcHOMWN cpelne BOB3ZHHUKAaWT 3 HAYUTEITIDb HEBHE
notTepe YyCTORWHWBQGMMA .

Ha pwuc 5.1, 50@dneipuREMNEKEBIC PABMEN -C 1Y
YHUBOCTHU TPYHTOBOTO MaccmHUBa.

N

l l Ner

Puc. 5. 1. CxeMa moTepu yCTOMUWAVMEBHOTCAT U T Py

Puc. 5. 2. CxeMa moTepu yCTOWUUYHUBOC

U B Tom u apytfwlsj tejiyhrflsispiopehie $)n e dfc
OOJHOMW YAaCTHU OTHOCHUTENBbBHO JIpPYyToOMH.
Taxum o06pa3i3owm, B OCHOBAQHMUHU byHxawm
rpPy3KHU BO3HHMUKAaWT oObOATacTuU € MaKCcCHUMAa]
pa3yomue CHOITOMHYI HNOBEpPXHOCTSH CKOIJI
Tepss YCTOWYHMUBOCTHU OCHOBAHHUSILI, COIMNPOHE
[Ilpy moTepe YCTOHYHUBOCTHU OTKOCA Ab -T a K
XKeHHUS N0 KOTOpPOHW HYwWacThb T pPyHTa CHODGAHA3aA
HBIM aBapUUHBM NHOCIEICTBHUSIM.
[ToaToOoMYy:

; MOHAT MOEH HID@ T W rPyHT a, er o NPOYHOCT
CB4d3 aHbl Cc conpotTuBianeHmMewm rPYyHTa caosBur

H O =
o O\
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52. BHYyTpeHHNUE CuUAbl CONPOTUBMEHUS

Ecnu rpyHT mpencrtraBiaseT cobOo#M pasisn
e oOecnmeyumBaeT €ro CONpoPTUBIEHHUE C OB

Eme B 18 Beke dpavHmyszckumM yuewHneMm Il
OPOTUBIEHHUE JAUCOHEPCHOMU cCcpeabB CABUTY C
T tejddj &3 BBIYHE YOMlsdyodd ctelzdlsO

T MstelzSClsztedz” 3 MmeowLwhd dixHlz YOMmisdr
stojdedjy dBIYHE YOfMmdsynOuzd «&tclzwzsde e pp
)41 KOTODPGUBIX MO XHO BbBACJIOMUTODH . MHUHCDAaAaIIDbH
PYHT BJdJaXHOCTDb I P YHT a ; OKaTaHHOCTHSBb
3BE€CTHO, YTO CcHUITAa TpPEHHUSN MexXATYy TBEDP
acTHUUOLAaMU T PYHTa) H30aDBMIACIUGTH OOUT CBAECIJBIM UMD HAT

¢cirTa Apyr Apyry.
dlstczCIsktcdz( k pme ¥ a a1 u3 a1 HKOOHITHIBIOCH NI HE O |

H o8 = T H

caT OT TeoMoppPpomormyeckKkux OCOOEHHOCT
TOMNMUHB TMNIEHKHU CBSA3aHHOMU BOJOEH. Ctpyk
CyM®oOpaisyIwT CHIBH cuemniaieHUSI MEXJWM-Yac
H

yiIo poalb B GOpPMHUPOBAaHHUH €T O MNPOYHOCTHE

NUme nlatoj dadnjyd f dzggedadnjy wacTuwmamMum T pyHT

Kopaj3anpoOnNeHHONWU JTHUCHOHEPCHOHU cpeage com

Har py>3oik 1®W,BaTe€aIhbHO, CIYyXHUTb HaJle¥XHEBHBM
Ke€e HU U .
Ut a Kk, CONPOTHUBIECHUE TPYHTa CABHUTY

MC KIOY qyacTHUunuogawMHmu I PYHTa:
T cumun TAeHKa 5. 3) ;
f ucunn cuye(nNpiuecH.nas . 4. )

3888 — S55F

UEUNMBXOpPEeHAaCTHUNAaMUdU T PYHTa

#
Ctp PHEIE CBA3N
Puc. 5. 4.

Cuunmn comgemnmnige€ HHHA MEC XAOYVY gyacCcT

BeiscaHuM, oOT UWero 3aBUCSAT CHUIB aPpeH
MU HUX MOXHO OXapaKTEepHU3O0BAaTDH KOIWYEC C
PUCTHUKHU) MOXHO OINpPpEMEC NIWTIK BBIXJT YT OIPBMO T
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53. M cnbiTaHne T pyHTa B npmbope o0[HO
531.CxemMa uMcnbTaHMA T PYHTa
I/ICCJIC,Z[OBaHI/IC I POYHOCTHLBX CBOMCTRB I

BHNOOMNTHSNSIWT NOpPHU NHNOMOINMU CABUT OBOT O IDPUDO
ro mpusBeneHa HaAa pwuc. 5.5

TR OB TR
dystaaa

Bepxuwui
Lt LA

Ciparey
B E

ALALALARALARA AL AL L] 1

Memarmvecne
AR LRy

Flricuxamaop
Hepeetfeniii

LB R T BT A
TR

Huwenu
LEmawn

AL A A A A A TS

‘IIIIIIII

Puc. 5. 5. [IlppyHuouunuanpbpHasada CcXeMa CABHUT

TR H.'!H.'i‘?ffﬂ'.l‘p.'l]’i.l’

CHOBHBMHU JeTalnlsMHU JaHHOTO mnpubopa
NOOBHXHAaSA YacThb,;
IBUXHas 4wacThb (nmatdopwma)
rpyxammee ycTpoucTtBO nuasas cNo3 maH
rpyxammee ycTpoucTtBo nmm@co3mgaHtH
ATMUKAaTOpPHB BEpPTHKAaITbHBX ®H CIABHUT a K
BITaHWUE TpPyHTAa MNTpou33BOAMITO mIpaax mIC
moKa OJXAHAa 9YacTh TpPYyYyHTAa HE CIOBHUHE DG I
1Tee SMMm. IIpu »H»ToM wu3wme pGpripT KMOATKOC puayea J1 G
CTUTHYTO B XOJA€ MHUCIHOBTa aHUIHI.

HopManpsHBEe W KacaTelbHBE HAaNDPSHTXKEeHH
cneagymwomMUM O0O0Opas3omM:

v = =
e MO0

O
T
T
T
T
T
Uc

S = (5.1)

>|Z
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{, = —max (5.2)

rag-Mma KCHuMallbHOC€ KacarT©ecIlIIhbH O M (A MI P H TK
MUcnoneTaHm4 MIOBTODPAAgIOT nmpmu ApYyTrmuax 3 H ¢

532. ConpoTuBnNneHNe TpPyHTa cABUTY AN4
rPyHTOB

B mpomecce HWcnOnbBTaHMUWU T pPyHTAaa B ac-aB ¥
BUCUMbEGLUu puc. 5. 6.

Tu 4
//
/O/
~
0
Ty ¢—————~2~ 72
L |
y |
g |
¢ |
C |
|
Pe Oj 9
Puc.5.6. 3aBucUMOCTSD MHONpeaAEeATbHOIO COIBPOHHUEIC

I1s8 ¢ B3 aH Hbxa KerI/Iy‘lHeTCGHBI/IZJg-HHmpOKCI/IMI/Ipy.IOIJ_IaSI I

B memnowm 3 atg(®)cnwpmeoncctrra BI1si eT <Cco0O0o0# mp

AWM HHUI BBHBXOIS mMiyme® AW 3y Jr \moowic wi  aBoe crmppd dguH] b
BIJ 4 OT C 4 napaMeTpaMud OpPSAMOMNU HTHUHHUHU U
TpeHHUSH .

MapamvM@mwpwl monTHOH Mepe OTpaixalkT HHPO
T a )54 H O C AlrpP Od4a H3 OB Ca THHUbE X XapaKTepncecTNnNKkK

YpaBHeHHUE ONPAMOWU HAHUHHUHU C YUYE€TOM IP
3amMmcaTbh B CHAE€EAYWIMEM BUIE.

t,=s Qgj +fr (5.3)

B3HaueHHUEC MBjeanauBIMEI T OT MHOTHUX QGaMKTO

M

S HHUE H a bopMuUpPOBaAaHUE NPOYHOCTHBX CBO.I
cCcoCTasB rPYyHTa, XapakxKkrTe?p CTPYKTYDPHBX
yacTHUulOo U T. O. Kaxageid THUOD, KBUAPU3 PABUHDE
NPOYHOCTHBMH CBOHWCTBAMU. OnpnHOMH u 3
reojJormuye ¢c KU X M3 blcKaHuUWUH s Bfus edbrecss 30HMApH
KOTOpPBX HEBO3MOXHO BBIOJIHHUTDHBL KauduecTHBEe
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Benunuppgem. puc. 5. 6) Ha3bHBaeTCsI X-Ias
HO oOmnNpenenuThb dYepes mnpodHfgugT HBIe Xapack

p; =c @ty (5.4)
B cnyugae, ecuu T pyHT HIEH )o OyrpaaigBaHeeTH I
OpHmMacT BHI:
t,=sQgj , (5.5)
U KpuUBasg MONOpeagenlbHOTO CONPOTHRBIKS-HHIS
muM obOpaszom, pwuc. 5. 7.
A
Tu
LIV
|
|
|
|
¢ |
) 1 :
0 oi c
Puc. 5.7. t3@)pumceiuM@c BB 3aHHBX T pYy

JJuune iHaSH 3 4@ B U CCHOMIOPDCOTTBY BM @€ MUY M T
MaJlbHBM HAaAaONDpsgIXKEHUEM HOCHUT Ha3BaH
cbopMynaTupoBaThb B CIH€IyKWIMEM BHIEC:
: MpepenbHOEe CcCONPOTWUBNEHWE T PYHTa C
‘CTeneHN HOPMANbHOTO HaNpaXeHNSH.

PYHT
n e 3

54, InnaTtTaHCcuuda TpPpyHOWB N KOHTQPpPSE

F'pyHTs KakK ¥M MHOTHE JpPYyTHUE T HC3-EPC
MeHSATH VDpmwme me popmManusagx GpbopMous Mme HEe HH 4

Ecnmu o0BewMm y B+V)1 u 9 urBoa € M & H H o(e S B JI € ]
AvamaHcMmedicnu yMmMd)Ek QETPakKLieln
JlaHHOE S BIJI € HHWOTaMG®XHIOPD HH andpJio B € T € H U |

Ha CABUT B MONpubOOpeEe OXTHOMIOCKOCTH®OFDO
me H M BepXHero mTamMma mnpuobdbopa B @AO0T
Oonpbpmoe ynanoTHeHHUE (KOHTpPpAaAaKUIHUSH) 0- mo
OPOBOXAAIWOIMaAaM®@EHI TUEM mIITamMma. B psXxakbx
eTcss TouabKO-Sk.o Hlfpm KxmmoiMe XY T O Y HBX O3-Ha-¢
MCXOIHUT KaK KOHTpPakKIODHUSI TakK ©U JOTHUITATaHOC
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stedilsdyd M OV (ftficdesldndEshijlds’’ 1 a ka1 mopwuc T
puU KOTOpOoOUu eadoppeMaylivbir acr/gEB WIT & K O HE Y H O €
AaBHO HAa4YalbHOMY.

[Ilpm cnBUTEe B pe3yabTaTe SBIAEHUSI AU

f pIXOAbBlE TPYHTHB YHOPOUYHSIOTECSH,;

f nnOoOTHBE TPYHTBHB Ppai3 ynpodyHSIIOTCSH

PaszBurmue AUITaTaHTHBX J¢ (Mol M & Ip Wailk bl ™
pakKTepoM T PYHTOB:

f cMmeme HIW#A OGAKTHU TpPYyHTAa OTHOCHUTECIH
HEpPOBHOMWU NHNOBEPXHOCTHU oOoOOpas3zyeMoOWNH 3 €pHa

f yemMm Oonpme pail3 MepB YacCTHUI TPYHTa,

I
p

55. YcnoBune npepenbHOrNro paBHOBEC

CxeMa OZHOODIOCKOCTHOTILO C¢cJOBHUT ao c(reul)s
OOTBETCTBYET JNTHUIMb YacCTHBM CclIydasaM D
oTepe yCTOHUYUBOCTH. B oO0meM ¢ ayd4dra-e 1
A B yCIOBHUSHAX CJ IERHIOIPMUPREAN G KE HHE® C 1
CTOWYHUBOCTDB OyaTeT 3HATBOMBC €TTEhH 300TP aB CHEAXI PK

YcnoBue NPOUYHOCTHU T pPyHTaAa MNOPHU CHKI-0 KH
HO cPopMynTupoBaTh C HCHNONIb3O0OBAHUEM U
Kynomwna.

HJonmycrTtumwm, 4T O H a rpaH¥u I €eMEeHTapH
HanpsaxXKeSpusa usc . eBe JlwenanwmueHuUWsds T aaBHEBX
ONPOMU3O0OMUTHU paj3pylle HUE I EMEHTapHOT O O

<« O H 0

caABUTa mWojaqg YTIoM a. HaM HeoOXoaguUuMO O
HOE€E HanpgXamum» TOW OO0 mamgkKe U OTrQ@-aHU
T WIBE HUE T pYyHTAaT .CEA.BIUT Y T

Ta<Ty (5.6)

N3 xypca conpoTHUBIEHHUSA MaTepuUaligos
SSSCBsA3aHB ¢C HaNDpsgXEeHUS MU HAa TNPOU3BOIE

t, :%C"Qsl- s,)@o2a

S, =%C"Qsl+sz)- %C"Qsl- s,)Bin2a

B npenensrHMM cOomnaesH®wWU 3aK0o0HyY KwyroH:
OIYT CBSA3aHB 3aBHUCHUMOCTSHBIO:

t,=t,=s,Q@gj +fr (5.7)
Tormga momMoOXEeHHE MNIJOMaTKH CKOIJIBbXECHH
KcTpemMywMmMa BoepaxeHnus (5. 7)Jmp aijpmdpdresm

HOHY JII. )
u(ta'sacbgj 'C):O
pa

(5.8)
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Pemeunune ypaBHenus (5.8) OyneTrT wummer

aqte=4°%

Taxkxuwm 06pa30M, B npe axc¢iJTbHOM COoOCTO
Ma CCHB a HMCIOT C 41 J B € IIJT O Ima O K H C KOJ Db XKCE

_J'/ i i o
% 2K J U HHUHU HeHCTBHHp4M/§KM]HIMMMBHG%]H(

rT7°72BH0Tr o0 HanpsgxeHus, pwuc. S. 8.

9 ‘ 4592

45°+ /2

Puc. 5. 8. I[lomoxe HUE OJOoONaaToOK CKOIJIDBOIXKeHH A

s TOT O, 4yTOOB yYyCTAaHOBMUTH 3 a BUA-C U W

I MU u NPOYHOCIMHMW PYHDACTBBO CNOIb3YyEM
puc. S5S. 8. Ka k M3 BE€CTHDO KpyT Mo p a np e,

Me€ KAy HOpPMalnlbHBMU U Kacaha&Kpynr s We pra-a © |
CsSd MO T J1aBHBM]SHA NIPOIIKEHMUMMT ST pa du dee-c K ¥
HUEGHOpPMAaITbHBX MU KacaTedbHBX HAaIlIpS I IOKEHIU
ma 1 KM CKOIbXEeHUA a.

Ha TomM xe Tpaduke HTDOCTPOHUM KpPHUBY IO
Ta casury KynomHna. [TovsaTHO, YyTO B Ipe
conpaBeaANUHUBBM TOrJA@Ha KOoOTame MpwamaaxT KiybiH

-~

T,

0 _—0 o
Petp Ta O T i
Puc. 5. 8. K ompeneneHuno ycaoBUSI TOpejge.

B nToM cnydyae MOXHO 3 aImucCcartehs:
t, =c+sQgj (5.7)

PaccMorTpum tTpeyroansunuk O MC. Tak K
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S1-S»

sinj =M - 2 | (5.8)
O po+s,+51°%2
2
niln
sinj = >1"%2 | (5.9)
2c@tg) +s,+sS,

Econu TpyHT He oOmnamaeT CBSIS3aHHOCTSH
Bepaxeunwue (5.9) nmpumMeT BHUI:

sinj =21 32 (5.10)
Sq +52

[Tonydye HHBIEC BB DpaXeHUH S (5. 9)Yy p a(B5H. elHOM
PAaBHOBECUAPBRHTOBEEM IMACBMBAHHOTL O €l H
ro T pyHTa COOTBETCTBEHHDO.

Jla HHBLE ypaBHEHHU I NO3BOIJSIT ompene
YyPOBEHB HamNpsHXKEHHOTO COCTOSHUS T PHy-HT 4
TapHOM oObemMe o0O0Opas3zyeTces]oOMBMBIeEPIXbH®OC T bl
€T 0 «paspyme HHUEC » .

56. MeT oAbl onpepeneHnMda NPOYHOCT HBIX

56.1. MpemmyuwecTBa U HepgocTaTKkKwnu nabopar
mccnepoBaHMAa CBOMWUCTB T PYHTO

JJns W3 ydeHHUS TMNPOYHOCTHSHX CcERBREBGIS
dzr B sdzjee'tr0o 10 B, KaXJIBHd U3 KOTOPBHBXECHME
JOCTaAaT«KHM.

Hauob6omnee JOCTOBEpPpHBMH METOJJaMBHM , n
OCTHEIE CBOMCTBAa T pyHTa HEHapylme eHOH
OB MUCCITETOBAaHUSH. B nToM c¢cnyudae mppy
OJHOTO 3aleraHuws B €CTECTBEHHBX TNpH
YyeHb JQJOpPOTrUEe U TPYyAOEMKHUE HU TMNpPpHUMEH:
OBaHUWU Haumbdomnee OTBETCTBEHHBX U Y HHEK

IToneBEIE METO B MOMPHAOM bpERL 0 Wl £ DX & H @ JI
BoOWcTBAa TpPyHTaAa MNHNOCPEIACTBOM TpSIMBX U
CHT C IKBOWCTBaE.HKud Il 8 € H H bl € ME€TOJBblI OC H OHB-bI B Q
piXx (B Xo0pxae MHOT OYHUCIAEHHBX NOpPpSsIMBX #
POYHOCTHBM CBOWUCPHMBPAY L py&a&maAUGAY KO a
npeagleneHHBX pa3MepoB B TpPpyHT (meHETT

I[Ipuy MaccoBOM CTPOHUTEIbCTBE HUCCH-=L/IO0
OB BBHNONTHSNETCSA KaK MNOpaBHUIO B Jaobeo-panr
Iy IOT C 5 H eo00opnmap3Mmmbe T PYHT a , oTr6o0p, y nak
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A O J )XKXH bI OHPpOU3 BOAUTTDHBC A cTporao B CO0OO0OTBC€"

Tem HeE Me HE e, MCKIWYUT b Hapy1ueHUE®e i
CITOXHBX TONpoOoIeaypax MnepeHOCAa T pyHI 07
paTopHBU mpubop ynmaertrcsas He Bcerap.. Il

HBX HCCIE€JOBAaHMUMNU MNPOUYHOCTHBE XapakxKTe.]
rpyHTa B OpPpUPOITHOM 3 ajler aHUU.

562/1la6opaTopHbLe MeTOAHbl

Cpenu nabopaTOpPHBX METOTOB HaIukd-0 I b
mMUue BHUAB MUCHOBTAaHUNW T PYHTa

T Cpes3 TpyHTa nmo (GUKCHUPOBAaHHOMN miaoc

f UIcnmpeprTaHoumwe TpPyHTAa MNOpPpHU TONPOCTOM CXart

f UcnmeiTaunue TpyHTaAa B npimed®Opdd dzidgsg sdeg

Cpe3 T pyHTa no (QUKCUPOBAHHOWM NNOCK

Jla HHB M B U I U CIHNBT aAaHUIH s B JITSIOEATOCBS @OHIPHE Y
HH A CONPOTUBINEHUSN TPpPpyHTaAa caBury. ckExe
NBTAaHMUKU PaccMOTPEHB BBHBIIE B pa3s3ageae 5
I aHHEBIMH B U ]I MCOBTAaHUU bakxTuuecKH I B 1 4
NpHUOOPOB TWMpPEeTEPNLOW®B SHMSIHWMT T B G B IEA ST .

Ha pwc. 5.9 NMOKaj3d3aH CABHUTOBOHW a®-T O0M
pa -LJl, pabdboTawmmer o MOJX yHOpaBIEHHUEM KO

Puc. 5. 9. ABTOMATHUUYECKHUNA COABUT OBOH

OCHOBHBM HEJOCTAaTKOM JAaHHOTO ME T O I
CIydYdPO UC X O T HUT mo bukcuUpOBaAaHHOMWN mWaeCK

MOHW «wcmabGo¥Ww» B mQTaHHOM oOpas3ime. Kpio me
roBoM mnpuodope H € BCerga COOTBETCTRBY
OCHOBaHUU GyHITAaMEeHTa. B  puexacnubpHOBBXA GIYHCOJI
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KOCTHU COOTBETCTBYET JOTHUIMb YCIOBHUSIM-CJ
M€ HT a .

CoBepme HCTBOBAaHMUE PpPaccMOTpPEHHOTO B
co3aaHuUuI0 nOpubdoOpa KOJIBbIIEBOTO cpes3a, I
puc. 5. 10.

Puc. 5. 10pu Cxp-umm:aBag)e BOT 0 Ccpe3a,;
OJnepekamuBaHuUId oOpa3s3ma.

McnbiTaHMe TPYyHTa Ha CcABWUT nNpwu

Jla HHB M METOX IPpPUMEHSIETC 4 o4 T B E p I

TPYHTORB CUITB CIHEImIeHUSI KOTOJDBX 3 Ha 9"

3TOM CIIYy4YRmK MBy HITOadp OBBIpE 3 aeTCcCH 0L UJTUHIIT

KOTOJDPBH NoJagBEpPTratrT NPOCTOMY (He wWT pa
KaadbHOMWU HaAarTrpys3kou, pwuc. 5. 11.

Puc. 5. 11. Mcnepranunwe TpyHTAa MNOpPpH TP

CocTaBHUM YyCIJIO0 B HMEE HPTAaaBPHHOOBI €0C MOS0 BIEMea
t ,dsQ- s,dxsina Q
Pe me nue KOTOpOTrOo I103 BOJIIACT ompe nac
HanpsgsxXxeHue B oOpaiszme NpHU HU3BECTHOG®M 3]
KE H mA o
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maxt =—

2

I[To 1 atmar=sC, MNOJYYHUM:

P =2

2
McnbiTaHMe TPpyHTa NpPpU TPEXOCHOM CXa
JHaHHBMU METOJ MO3BONSNAECT MU CIHOBITHBBATH
yCIO0BHUAX CIOXHOTO HanopsaXEeHHOT O cocCT
BIEp B BHE npengnoxeH COBETCKHUMH y 4 € H Bl M
H. B. JlaneTHUuHBM) pPEME HAPORODIMEAP UBE HAECTC S
[Ipuodop, NO3BOJNSAKWINUNA CMOOZEIUDPOBR-TH
T a, H a 3CeTBAadeNTNcOsM e TCkeMia npubOopa MHmpuUBETE

= =
2 |- W 1
— ,
(e
4>l e —
7«?7 0 <+ 5
6 N |
ol I[F @A:
J |G

Puc.5.12. Cxema mpubdbopa naIass TDpeXxoc
lruvnuvmERrEKUA obOpa-pen UHPBHRTIA ;0 0DIToUYKa,
3-BepXHUHN W HHUXKHUHKU mMramMnon ¢ GGUIBTPYWIHU]
4-BHYyTpeHHSSS KamMepa mnpubdbopa, 3amnodHEH:

rTHMNEepHUH) HUIHWU CXAaTBHBM BO3AYXOM,;
SnatTuyuku (MaHOMETDpPH) Al KAKTPFQ@VHTEI I:
GnatTuyunmk (MaHOMETpP) ANXSX KOHTPONSA JgaBIe
7/-BepTHUKAaJIbHBHA mNTOK CIXHUMaeMOTO YicTpoHCTHR

O6bmui BUA nNpubOOpa KOHCTPYKIHUHU OM-P O (

64



Puc.5.13. O6mmppaBug crtrabumomMer

Paszsawmuatrwrt HEC CKOJIDbB KO CTaHDIapPTHLBX

so B BB o]
® O 0O 1

X a

wio Me T pe: K O H €IpJEH/MHM(B B HBHEM B € , -KOH
IpPEeEHUpPBAaHHBE, HEGOQPACBHNPARPDEB A& Heo-Ka i
I U K
ME&Tp Bl

pPpaKTCPpPpH33YCTTCH OmMpce a1C 6 HBEM U
KOTODPBHBX HO,I[pO6HO OpomIHUuCaHHHTLBIC

[lopsnox WcHOneTaHUSA TpPpyHTa B CcTabumao
MO XHO

1)
o00omn
2)
cCXKarT
3)
o00pa

omnpe

4)
mIOBT
ompe

5)
CTPpoO
npen

w

= O o T

€I mu

Pas
s IO
14

K
b H

ICTaBHUTbh B CcIHIEeOyIWwIEeM BUIEC

3 e I1 TPYHTa MUITUHIPUYIE CKOH q
U NOOMBE@EAPT B CcTaobwuma

IMIOMO IIH TrUIpPaBINUNYE CKOTO Hac
BO3IyXxa B paboueil tg=aegMmm,pe C 03
TeneHHO YyBE€IUWUYHUBAaSH B,e p mw B D I
A

O paj3pyme HUS . 3Hasg uadoMigOKHb I

N
T b SIi:a—R]pHHKIE@IMQHBHOM COCTOMHAdHHTU.

e
a
151

pyme HHBH oOoOpaszenmy TpPpyHTa 3 aMe
T npu AIpPYT OM 3 Havye HB¥o= ® 0 XKH
S MaKCHUMalbHOE BEeEpPTHUKAaITIbHOE F
MO JbyMI €3HHA Y € HU A M T J a B WoblIX 10B A I P 5
pyru Mopa, orumbOarmmas K KOTOTP.
oro coctTosgHus TpyHTa Kynowna,

l'oa:a, & 5 6
NE

5.14. OnpeneneHUWEe MPOYHOCTHHX Xa
MO pe3ynIbTaTaMBITRENMOICHOT 0 H
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[IpoyHOCTHBHBE XapakfMepmeryk u O I Py H D ar |
rpghbudye cKH.

563.MToneBble MeTOAbl onNnpepeneHNda NPOYH

Cpenmu moJE B BX METOJJIOB ompeageneHUS:

ITrPYHTOB HauOOXTbBIMEEe NpPpHUMEHE H@HBBHAHHAHK: C
f UcnepiTaunun&§tef oty YOBES@ 1 BpamaTeaAbHOT
T UcnonweiT g dzerSptsyou Ta Ha Cc ABHUT .

Mc mbplT a HU € I PYHTa KPbBIJbYaTK
CIIBIT a HHUA KprJIB‘-I&TKOﬁ u € € K

CxewmMa w
f M
= =

MUcnobelT aHU-E rpyHT®aa MCTOIOM B T

PasmMeps KpbBIBYUATOK, NOpPAAOK TIpPDBEN
C 4 COOTBETCTBYKINMUM M€ XIYHAPOIAZHBM CTa
bukcHupyeTCss MakKCHMaJ H FhRldp UK PKYOTTSIOIPHOAM  MIIO P!
NpoOBOpPpavYMBaAaHUE KpPBHIbYATKHU B T PYHTE.

3Hasd NIOoOARXIHBOCITOB MU TOoOpHOoHa MHOpPpOBEpPHYHB
onpenenluThb MaKCHUMaJIbHOE 3 HAaUYe€eHHUE yKac
KOTOpPOE MOJXHO HNPHUHSATH paBHBM: yaxgenapb HONDN

0 — :[max

ety 0.5C"p)C"D2(h+%) (5.11)
Mpuuwnaree B Gopmyne (Subilypaopme HAUE

McnbiTaHMe LeNUKOB T PYHTa

JaHHBH MeTOID CcCUHTaeTCcCsa HaumobOOITEE®B- TO

HBIX CBOWMCTB TpPYyHTAa WU OTHOCHTCS K Tak

METOJ SBISASETCS OCHOBHBM HOpH HCClIemao.:

|k 1 a cTcBae TOC T B € HHO C T H .
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B mypde wmnumu maxTe BBHpes3daeTcsa O00bBeM
U NPOU3BOAUTCSHS CABUT N0 GUKCHUPOBAaAXHFHO I
HocTtTu, puc.5.16.

{ﬂ K 3% ﬁ

6)
Puc.5.16. CxemMa HCHODBTAaHURI AWK KIOBY HIay;H T
2-ToMKpaTwyHEOopHasas - ®apreaxad gansg mepemMeIme HUSA T

UcnepTaB HECKONHBKO IHMEIHUKOB T-PYETROINW
s 3aBUCHUMOCTHD M€ XAy T@NpejxaenaAbHBM COI,]
amnmpsXe HUEC M. [IpodHOCTHBBE OXMmappeaKeTJie IpIITCCT s
akK WM B CcilydYaeT <cpes3a TpyHTa B nabo
1TockocTtu (cwM.paszaen 5S5.3.2)

Beinupas wmwau oO0Opymas -fileamy MPWKHDa O I
mp OOMmMYHO BEJITHUUYHMHY MHNpeaenpHOTO COHPOC

9 R - O

=
~

BOl'lpOJ]:SBI adaaMOKOHTDPOJaOHA

lYemM oTnHuyaeTcCs NOHATHUSA NTNPOYHOCTHU [
20T wero 3aBHUCAT CHUIB CONPOTHUBIECHUSH
3Kakxkume XapakKkTepUCTHUKH THpPpPUMEHSIIOTCSI ]
TrPyYHTOB?

4 Hapucy#rte 3aBHUCHUMOCTSH C O ISIP OCTBUSB3IAC HHHA
HE€ CBSI3aHHBX T PYHTOSB.

S. JlaiTe ompeneneHUEe AUITAaTaHCHUHU ©U KOH
6.ChbopmMynupy#ure 3aKO0H Kymomna U 3.am:
CBSSI3aHHBX M HE CBIA3aHHBX T PYHTOSB.
/f3anummuTte ypaBHeEeHHUE 0pe AeymboHHoar.o p a B
BllepedyncaTuUT PEMESTI®/HB S0 MPOIHOCTHBHX Xa

6 . OPUJbBTPAINOMHEKIE BABTPYHTOB

6.1. BnumaHue BOAb B T PYHTEe Ha peuweHwne
rPyHTOB

U3 yuenune BOAXZB B T PYHTE, €€ CBOal-C T B
K OHOB NIBHMIAEECHK M O O HO UX H33a IBAaWK HMEEUXIAUH U K U
oOycmnaBauBaeTCSH K a K BJIUSISHUEM BJIaMEODC:-
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B a, TaAaK H®H TE¢€&M, YTO MHOpoOIEecCECc yoao0TH®e
U OTXaTHHU H3OBTOYHOMHU BIAaTrud U3 mop
OpPOCTH pPOBTMOC O a 3aBHUCHUT OT CKOpPOCTH
YVHT a .

Kpome ToOTO, B NpakKTHUKeE€ CTPOHUTEIbCT
qIay, CBSS3aHHBX ¢ JABHUXEHHUEM BOJJBHBE -9€ ]
HEHHE YPOBHSNS TPYHTOBBHBX HO®MNIRMMIDO T ]
u, pacueT OpUTOEKa BOJIB B KOTIJ om-a H
e M, onmnpeageneHHUE BeIUWYHUHB GUIBTpPATIEF
Pemenwume HTHUX 3agJad BO3MOIKHO J HCOFL I
s BOJAB Yepes TPYHTEBH WU BIKDPOECTDPAaAa?D
omecca.

Insas mBHambOomee MOJTHOTITO MNOHMMAaHUTSI -Ma 1
MO BCHOHOMHHUTGSH, 9T O

1T Bonga B TPYHTE OKaj3bhBacerT Cylme cTB €
OMCTBa,;

1T Bonga B TPYHTE MO XE€T HaXOJIUTSHC A
CTOSHHUU ,

f cBoOoOmMHEAST MPXET COBeEpImMaThb JBHUXEHH E
f nedbopMHUPOBAHHUE TPYHTORB NpoOHUCXOHd
peMa mop, T. €. BCIE€EACTBHUE €T o0 YyYOIOT

6.2. Obwnme cnydvyaun n[OBUXEeHUA BOAbL |

B obmemM cmnmydyae BOJZAa MOXET COBEeEMPp-mar
Buewm

l.Pa3HocTu pgaBneHuMmMKaReagaHBGROTHAP & a B
3aBUCUT 0T TEe MIEe p alTHyOpobl BBOO3 3]y yX X0ac . 0
BO3HHKACT TEeMIOepaTypHEBH r pan
ma T b C 4 B HaIllpaBJICHHUHU MBOAHM K€ P B .
T BBCOKOH mnNapanpoHHIIAaeMOCTH5H IO
TYDPpPH y I HEBHOHMH HOOBEPXHOCTH I
o mapa BlIara B r pyHTZ € COoOBeEpma
usi K NMoBepxHocTHM (K mpumMepy 3F
2. NMOBEPXHOCTHO(TkOa THIAITIH N IO A 1T B U A
p BI r PyYHTa MO XHO paccMaTpUuBaAaTHhGH K a K
a BHUJIOKHYHGG 31Ma M OC€ IHUHSIIWOTCHIH Ipyr C J P
adyuBaerTCH BOJOH, J€HUCTBHUEC MNCPWIB O A B
U XEC HHU IO B O I BI ¢ pc€3 I O p bI ' P YHT aoOBB XK
a s

3.Pa3HOCTN OCMOTMYECKOT O AatBal eMH#MHAH O

C
a
Tr
H
n

3 HHUKAaeEeT B cCclydyae, €CJHM TOIJIMMAUHSB MJE ]
YHTa H € OJUWHAaKOBBIEK a Hlipeo MEXDHBI U O T 06 f
yrom mg0 Te€X MmMOop, MO0 BHAS KETOCISIULY H Bl I J € H C
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TS S

4. Nopxp p[AeNcTBUEM pas3HOCTMU rmagpocaand
OpHUHIUTIA Co0O0O0Ima OIHUX C A CoOCyaoB, npu
(2O Dets & COOOImIa IIH X C A 00BbBMXEZEHHE B @
OpoOgONJXKaWIeecs JO BHBHpPaBHHUBAaHMUSL yPOBH
BO3HHKAaeT B TPYHTOBOMW cpejae NHNPH BBHBIO.J

fB mopax TpyHTAa HUMeEeeTCsA ONpegeIert
COCTOSHHH;

Terona sedpe®oddyuy MSd dzj e tcr o dzO

T paseri ypdprteemMisOlsdyi mMcdn O stetse

JIBUXEHHUE BOAB NOJ JOT€UCTBHUEM T UIPOC
HauOONbPMUMAN NpPpakrKTHUIYECKHUMHN HUHTEpPpEC. NUwMme
bunnetTpauynemn

dPnnbTpapgpBRXEHNE cBobGoagHOM B O A bl B
AelCcCTBUAT PaAaBATAPT Y ECKNUX HanopoB.

6.3. MMoHATME O rTruMuagpaBIMNYEeCKOWU Henpept

I'mappaBauudecKas HENPEPHBBHOCTSH B®-I 5
Ky CTENneHb BOJOHACBHIMEHHOCTH T PYHTa.
M YacCcTbhb OOBEMac KIOP , C BTD3 bl UMPIR/BYI U S &
I1€T paj3oOpBaHHOIHU.

CornacHO HOBEWMUM HUCCIETOBaHUSLIB; C
CKuU HenpepsoBHOMW nmpu cTeciHBeOwBAE. B o T oHACBHI

[Ilpy MeHBmMEHN CTENMEHHU BOJTOHAaCSHBIE HU I
yacTHUNB HP3ydHHwma s cBoOaa) HUIUWU JTOKAaJTIHU3YVyET
puc. 6. 1. B nTOoM cnydyae Ppas3HOCTSH HaIO ]J
HUEC .

o\ =
<

1 d

a) 0)
Puc. 6. 1. CxeMa 3amoadlHEeHHUS OTOp: a) THUAD
©) T uUIpaBJ UBEBH KM BHOMIOPIE p

B nansHelmemM mpomnmecc GuasrTpamus BO
TOJNJbBKO JJSI BOJOHAaCSBHBIIEHHBX T PYHTOSB.
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6.3.1.NMpPMUNYMNHBT BO3HUKHOBEHUS TUMAPOCTaA-

B mpupoaHbBX yclnIoBHUSX BoOoOJga B T PYHT

nNoJx pa3HOCTHIW X HuAPpDOpPpar nudlommme pxaHU-Ee
HamomoposB, B OTOM <clIydae, OPOU3BOJAHUTC A
d dz¥ d dz!' Is welz ¢ripfiywn 1 , CKanmnnuBawWTCI B BOJOH
BUJAC MNOBEPXHOCTHBX HJIH MHNOJXABOITHBX KI KT

cxMee oOoOmMeTro KpyroBopoTa BOJAB B TpPHPO
Ha pudzO§ s@deds Ha ue ua bty HBwic om @ik o T 0 p 0 #
TuHuu (BHOUpaeTcs mnpowuizBoaAbHOBH,. TPoarzm

DH =H, - H,

KoanwmuectrBo PunansrTpywme icsa HRGBE aACI0T |
X0OOQTO0OM U OQo3HavamwT

0
Puc. 6. 2. CxeMa

0
GUDIp TPV UIMMU BIOPLBII BEHPEBOTE |

PaszHocTphr HaAamopoB U COOTBETCTBEHHDO
APpPYyT WIWMHU HP M .

Cpenu HHUX HEOOXOATHUMO OTMETHUTH

CJCC I
9 TexXxHOT € HHAaoIC TIbC SUYTrecUIIObBHE K a , cmocobecrT
MIUWU OCYyUNEeHUWUW Teppurtopui, pwuc. 6. 3.
YI'B nocne
HUNBTPaUUn
MpupogHbIn
o YB 0
[peHaxHasa
Tpyba
a) 0)
Puc. 6. 3. dunpspTpaunums BOJJEBH: a) M3 3 0HB HOXO

6) nmpu aOpeHAXHOMpPWE YyIMMEe HUU TEpPpPpHUT

f 3arpyXeHHue BOJOHAQCSBIE HHOT O K ®WIC H MB

BO3HIWKMBM® BH3 OBTOYHOT O mopoBOTIO Ja BJ C HH

[TocnenHwWW NPUUYUHY BO3HHUKHOBEHIUM- ¢V
HE e .
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6.3.2dmnbTpaumMa BOAb NpPpU AWWODKTBUKU B

[Ilpuy pacueTe @GyHOTAaMEHTORB bunsp Tap-a U
Me BHEIMHEW Hawbpoy/BbKIKE €M MIEpPEaTKk THHAY € C K ® € 3
II1KWCTpPUpPOBATEH 1 aHHBU cluydatmu bunesTpa
NUpawWMmMUUCsg HAa BOJOHAaCSHBIEHHOE OC HTO-B a t
epcTHUEeE WU NONPONYCTHUTBHB dYepes3 HETO Ib €
3MEPUTUIPOCTATHUUYECKHUN Hamop BOIHB HE
nc. 6. 4.

7

T N W o X I

Puc. 6. 4. OPunanpTpangusags BOJILB HU3 3 0HEBH
M3 0BTOYWOETOO NHPB I E HHSI

[Ilpmy nmaBAeHUHM NOJA NOJTOMBOMN @yHIOAA-ME H
30METpPHUUYECKEK oGy nrepTy 6C 00O TBE€ TCTBOBAaThbh TMNpH
B 0 IWL) (. Ho xakx TONBKO MB YyBEJIHUUYHUM HAT
TpyOke BoO3pacTeT U TOTrjga NDoaA JA€UWUBTBH
e HHUMEe B CTOPOHB O0T GpyyHOoKaeM €eTHOr @ T € MYepHO HB 0e
npounecc GUABTpPpaAaNMUU Yepes3 HEKOTOpOEe BrF

bBonee moapoOHO n@naHHBHU THUND GUIBTDPaTI
AWM OTMETHUM, YTO Pa3 HOCTBH HAaAMOpP GIB B
paxeHUSH :

= (6.1)

r 1l 3 O ITOYHOE MNMOpPOBOE agJaBIEHUE B T |
Yw-Yy A € 1bHBHU BEC BOJIBHI

6.4. 3aKOH NnNaMuMuHapHON dGUANbLTpPaLyW
KonuwmuyecTBEeHHYW OLNEHKY mNpoImeccao-puia

BaHHEe CcKopocTWnpeagsTrTpanawméint c o el p
pe3 enmamallu o (
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2=

(@)

u =% 6.2)

Benuuyli-mmare eT pas3 Mep HGOW dybg CKOPOCTH
¢ /T o xc y:
BnepBoee OnBTH N0 (UIBTPAaULUUHU T PYyHT:
yé Hppa ula UM OBITO yCTaAaHOBIEHO:
f ABuXe HUE B O-AJRA MBH HMappPyHHOTeC
T Konwuwue cBTOBHOBI, OIpPOXOJISH e u gyepes

ponopuHUMOHAaNIbHOpA.pAaAUEeHTY HaTIM

Ecnu mocTpouTh 3aBHUCHUMOCTSH UmMe k]I
pagvMeHTOMI )haneapay@uM nOpsasMyw JTHHIHI,
oopaumuaTt, pwuc. 6. 5.

K

K a Oynmner NOoOKas3zaao OHHAKET P YKH I e IH Ce 5
onpbpmeind cTemeHHU OyneT 3aBHUCETH HE 0
ama.pa

y r—————"—"———————-

|

0 i
Puc. 6. 5. 3aBUCHUMOCTDB MEXAY CKOPOC
GUJIBTpailuHT OUM THpaamioupea

»
»

FrpagveHT Hanopa (6Qb6omMpe@mTHG@UBAMKET

anopos K paccTOoOsaHMWOL) Me XAy K OTTOYKbIEXM U C
aMepeHbl:

. DH

=—. (6.3)

L

Taxum oO0Opas3zowMm, 3aBHUCHUMOCTH M€ XKHI-y C
OM Hamopa MOXeEeT OBTH 3amuUcCcaHa B BHUIE

U =k; Q, (6.4)
ran&-xkoddpobumumume HT OpPOMOPIIHO HKIQIS® QP u
H

TOM obmnlgg%pd%y.m

YpaBsueunue (6. 4L Ofsda@Or [ Ociega iz L O
ddz steOydd:

CKopocTb uAbTpPpayuuuMm nNpamMOHTPY NP MLNMD.

Ko> dpumue nt Ku axparppaakuraedp u(3 y e T G U I b T |
PYHTa. Ero BeawmuumHaAa 3aBHUCHUT OT ODHOA
T aBa. Huxe mnmpuBeaeHB NpKMEIPHB® KBAHEDP

NOB TPYHTOSB:
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kf>200%y-rﬂﬂ}l rajlJe yHUKOBBX T PYHTOSB.
kf=2-100y - 111 TmecCKOB.
cCy"-

kf<o,005%y‘qﬂﬂﬂ TrTUHHUCTBHX T PYHTOB.

641lHayanbHbLN TpaguneHT Hanmnopa

CoBpemMe HHBIE MCCINnenToBaHUSA TMNpoIecca
MaJdbX B3HAaUYEHUAX TpagUueHTa PHUTKPAWMIT P B
TenbhHO MEIIEHHEEe, 4YeM MmO 3akoHy J[lapc
3 HadYel UKL KOpPOCTDh (GHUIBTPAaMDHUH COOTBETCT
cnydyae rpadub()mnpmmenr Mme amu

us

N~
\4

Puc. 6. 6. MEBKMYUNMEKOPOW CTbhIO GUIABTpPAaNMUU U T
C y4eTOM HadYaldlbBpar 0 I pajgHueHTa

Benuuonma siBHAaYaAbHBM FTpagmeHTOoOM Hanm
3aKo0H ,Z[apcn C ydYeToOM HaualdlbHOTI- T |
CTaBIECH z[ :

B U .
U p e i,
U= &i-i,), dipig (6.5)

6.5. MeToAabl onpepgeneHna KosadpPdpuuumeHrt
56.1.Jla6bopaTOoOpHbBN MeTOA.

Kosdbpumuenrt bunprTpamuu MO XET ompe
MOJEBBMHU METOJTAaMHU. O 1 u HK, TUP3U BMeENTECOHJ OBB- poOAl

OopaToOpHBX pabdboOT.
CxemMa mpubGopa aAaAsa9 oOomNpeneNeHUST ak-0 9 (
TOPHBX YCIHIOBHUSAX mWo MeTony JMlapcu npmHuBE
B cTexnagsuaHyw KonbOy ¢ OTKDPBHBTBHM €FHO
CKUMHU TpyO KKTM no Onpoamseenia T Py HT a . CeToduka
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ra B HHUXHEM TopmHe KOoOnNOB yagepxXxuBaeT T
I 0 BEpXHEHWU T paHU BOJTOW W MNOAAECDPNKHUBaAL
MCHOBTA aHUSI . HuxvsumM TopmomM kKonba Y@FaH
HE HHYKO BOJOMWM. B mpomecce M CINBTAaHUTH B
€EMKOCTBH HU JdJandee B MEpPHBHW CcTaKaHYIHK.

- s
q
NT——

¢ IstdmS ——Q
Z _
A s e QdRiey | T
Bl |

———————— [ jtatpy Ctig®

Puc. 6. 7. Cxema mpub6bopa Hapcmu

B xoxge wucnetTanuilt 3amvMephlle TE 90 p acz-ola e
CKHUX TpyOokaso wun pkoogmumurubeTcpro BQ) B B @ U ¢ 5 UEH -0 1 B
HU.

KosdbdPpuunument duabTpanmuum omnpengenstgeToc

K =R (6.6)
DH dF

ralfe-mnomaagapr momepeuvuHOTro clepeaasonwd
MEXKIY TNbheGoOMMET pUPY O KaMU.

CxeMmMb apypws mpmOonpengeneHuas Kooddod
ITrpPYHTUBER IRMB Ha pwuc. 6. 8.

[ XAPAYAYIYAY

///////////'7/
)

Puc. 6. 8. CxeMb mpoOOpPOB aAJIs ONpeneNeHUH

ajrTpyoka KamMmesmxxkwaoOp, 600cHame HHBH TPpPpyOKOMH
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6.5.1.lToneBble MeT eMbN A0 IKpeagshpnyneHTa odu

[ToneBboe MeTOAB onpepagelneHuHUs KooaxpPdpur
HOBAaHB Ha HaOTWAEHHUHU 3a YPOBHEM T pPYH?
" 3 CKBajXWUHB HUIMU NHNPHU BOJOHACHIEHUHU T [
CKBAa>XHMHHB BOJOMHA. INI ikKaACUDKAE MEOTAOBY] N P U B € J € H a

Hab6mogateapHble CKaBasKHHBI I CKBayKHHA C
_$ @ HacoCoOM
oy o=
l‘_ r l
' '
| |
Z
VPpOBEHB TPYHTOBBIX BOJ

JleTpeccHOHHAs KpHBast

._._-_-_-_.+-_.-_-.0.-

[
Puc.6.9. CxemMa onpeneneHus Kodddad!

bunsrTpanuMuum WpPHU OTKadvyKe BOXB U3 T

B mpomecce OnDBTHOWU OTKadYKHU BOJJBHB H3
ckBax@uyu ( ypoBEHGEB BOMAMBMUHBE KW XKJ@IiAh3 HEBS

(DH=h,-h) . Koo dbbuunuwmeHT GuUIABTpPAaNUU OIMNpPEC]aec
ke =2 6.7)
DH GF

ralepaccrosuaune Mexay o n(m-m)y BMan ecpkeswm mx
cedeHHUE CKBAOIXHIUHE.

6.6. Q(phpek TMBEBEPANBHOE pfaBNnNeHWUEe B T
6.6.lPn3myeckasnas MoAgesb BOLJOHACSLLUEH

Kakx yxe paccMaTpuBaigIochb Bbeme (ai- 0.

HUU, Ha KOTOpPBHU AE€UCTBYET BHEWLHAA H
0LHUMU. DOTO O BUXEHUE TBBOUIHBl TBOOI30H U KYaTE€OTM €B CY.
MaWIONUX HAaAaNpPpsIXKEeHUU MNPOUCXOIAMUT YHNDITOTHE
nop, a HU30BTOYHaAas MNopoBas BoOAA, 3 ailo.J
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[Ilpounecc uanrpTpaunumm BOJIB HU3 3 0HBHB J¢
OyaleT ONpPOAONIKAIT, CHOK®D® CTWBXB BHYTpE@E-HET
Ta TpyHTa HE€e CTaHYT PpPaBHBMHU BHEIMHEH F

HaHHBA MeXaHU3M A€ PoOpMHUPOBAHUNLACTPY
HUTH TMNpPpHU TMNOMOMmMU GU3ZHUUYUEeCKOHU MOJTEeNTHU BO
M3 MHNUITHUHIP a,F 03 AKIMOIJKIDECHH, 10 M T O p IMHSI C

npyxumHnoun, pwuc. 6. 10.
N QQQDDDD
1 td jdz
80|
Puc. 6. 10. dPunsumuyueckKkasdg MOIEINb BOJZOHATC

B naHHOW cXxXxeMe MNDpyXHHAa MOIEJdHUDpPOy-€T
THUBIEHUSN CKeneTa T pyamnelkgKOMaIo. I oKprm &«
KOCTbB, IHNpeacTaBiasgeT COOOH NHNOPOBYIW BO]/
yepes3 OTBEpCTHUE B BEpPpXHEM I 0pIUWHE. dn
GUATBPTPAaUUOHHBX CBOWUCTB MOJIAEIHUPYEMOT O

Ecaum K BepxXHEMYy 10D UINHOKK UITAbH HBOHIC IBMHOIIKE
KyN)( cpa3y BO3HHUKHET U3 O0BbIilywd UHOBOJ&BBHSE

ITUMBaThbhCcCs YWepes3 OTBepcTHUEe B nTopimHea- Ilc
eTcsda TnNpyxXHUHa, M YacTh BHEMmMHEWN OyEKerT
MUK B TpYXRHATHOST Mae pp o O me M Ccayudae:
N=Py+ Ps (6.8)
OueBUITHO, yTo0 B Hauvuanb=HOI# MOMEHT B
Ps=0; N=Py. (6.9)

[To mcrtreueHUU AO0CTUdTFOYHOICH  BBPHES MICHHI I
AaBHOBECHTbHCSI peaxmumueun B mnpyxumeme( n
OmMecc OTO?XaRUWMT BHO.I bIEAEPE & piup U

Pw =0; N=Ps (6.10)
[lepeiinemM Tenepb oOoT Guszumueckon Moge
OyaleT COOTBETCTBOBAaTDH MOJHOMYAKIKMMAAC
KU ITKOPGy mMABIe HUI B IHpeRrRailug o B HIpyprsmiE e

= <
oo

HH IO, BO3 HHUKA aACOBICE MPY BT @ K € I
Torga mo aHaToOTlHUU, ypaBHeHHUEe 6. 8
S=u+s (6.11)
I[Tp u=0:
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s
s

¢

s=u,s=0 (6.12)
IIp u= oc:
S=s, u=0 (6.13)
B MexaHuWKe TPYyHTOBU NOPGBIEE®IE TR a/ME HIL
TaBlcHURIMHUE BacKecS)yedder pRBEHRHBM (
HeliTpanbHOe ugasfHeimmeaH e e[ asB ITEOP OB O

‘T PYHTa.

HeltTpaapsrpHBM 2TO0 JJaBRAECHWT OHAa HHBPA OHO
BIUSASHHUS Ha BEeITHUUYHMUHY JgJedpopMaUOUMhN ymHag-oT I
YEeHMEeE HEeEUTpPaaAbHOIO TaBIUEHHUSHd, BE€JIHWUYHUH
TOJIbKO OHHUHABpPEKEIETE T PYHTa.

OQpdhpekTMBHOE H & ) pHAXKepHAMmee H (1 e B CKen:
obycnaBnuBatwwee pgedopmMayuunmum YNNOTHEHMUS

[To amanorwuum ¢ (U3 HUYECKOMU MOJE Jab-10 !
IUU T PYHTOBOT O OOICIHTO BJAOH UTAE€ XI PIOOAPC,X I O K a
UHE CcCTaHEeT pPaBHBM HYIIW.

OrmMeTHuM, YTO COCTOSAHHUE, nup 1’ K @YB-HO
J 10 Ha3 bHBeaceTTachsiM 1M 3 U P OB AaHHGBM

6.7. BnnmaHnme nopoBOro pJgaBJ/ieHMA Ha
6.71.0e hbopMaULMOHHbBIE CBOWCTBaAa

Bo3HuUKHOBPBEBEOIT O OTaBIEHUSIS B TPYHTE®E
BIWSHHUE HAaAa m@npomecc naedbopMUPOBAaHHUSA TP
TPYHTB C€C HHU3KHUM Kod bhpmomregHT e GO P MBI DD

HAaTrpy3KoOHW AITUTENTbBHOE BpPpEMSHA.
PaccwMoTpumwmpaerdpoappvikpuo B @ H U 5 TJUWHUC
rPYHTOB BO BpPEeMEeHHU COBMemMe HUSA ¢ Wpadr

Ua

Puc. 6. 11. AnurtTenpHOCTSH Npomecca oOcCagKHU (
l-usMeHeHUE MNOPOBOT O JOABBATHEWUHHMXI, BX NB C HA HEBEHRC
3-U3 MeHEeHHUEe OoOcCaAgKHM GYHIJaMEHTROXE@IJNMLCHAHBHX
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Ha pucyHke mokxa3szaHoO, 94TO0 na¢bopMUD (
OpoOaAOJNXaThcsg AINTUTEIbHOE BpPEMS H©U DTOT

N0 WXDHUMU ¢ T p oy TACeNPpOCPTMBAALL U H ITrPYHTOBOT

OKOHYAa HHHU CTpPpOHUTCIbCTBa MOT YT onmp wrsBcC C°
)KI[GHI/Iﬁ B Ha a3 ¢ MH BI X KOHCTpPYKIODHNAX Y1k € ]

[TooToMy mpwu pac y6xroea HOMOH OOBIRPHEHIC NHECTOD
JEeHUSI WeRAGMI OoCcagoxkK.

B mecyaHwmx TpyHTaXxX GuUIBTpPaAaNUI OPOT
B OE€ JTaBIleHHUE paccemBaeTCcsas AOCTAaT®4HO
Ba agec¢popMHUpPOBAaHHE TPYHTa, KaK TIpaBeFE

(@]
3

6.7.2NpowHHbBIE CBOWNCTBaA

PaCCMOTpI/IM 3 aKOH KYJIOHEI C Yy49¢C TB-M 9
JC HHU A . Tak K a K BCIHNHYHNHaAa (O % ) II P UMHU-Ma I
BHCHT T OIIb KO 0T 3(1)$,GKTHBHI(pI'C(IICJIBHDCHH

rpyHTta(fl,d pyayT ompeaensThbCcs MO 3 aBHUCHUDN

t,=s Qg +c.
MIlu:

t,=(s-U)ag +c (6.14)
VauTweBasgs, HYTO COOTHOINE  HUE MEKIAB- O (

=
(@)

HUEM HU3MeHsAETCsS nNo Mepe GuixpTpBadl-u u
HHUE BOJOHAQCHIMEHHOIO YyIPYHHEAMEHABHBYATAaGE
npw=0 s=U, =cC
t,0 ¢, =(s-U)Ag +c
t=o ¢ =sQg/ +c,U=0
[TonyyeHHBE 3 aBUEMMHOKST HC THOMWIPY TWa pa
€ro YHNDJIOTHEHMUWSA NpPpHUBEAEHB Ha pwuc. 6. 12

Tmax A
t=o0
t#0
C t=0
>
O
Puc. 6.12. ConmporuBneHuNne TpPpYHTa C

H a pas3idunvdH blX cTaaguigax YyaoniadoTHC CHHTHA
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Taxkxkum obOpwuwdDoMonpewc Thb KOT OTa €@V @MEuIMm

S UPpPOBAaHHOM COCTO}IHI/II/I) COnNpPpoOTHUBITCHNEC
qC M IIpu CTHH6OI/]MJ'I.I/I3I/IpOBa

Bompochs g8 CaMOKOHTPOUJIHA

1.1To & BO3II€eHUCTBHECM, KaKHHTZX baxToOpoOB

OIBUXEHUE ?

2laiTe ompeneneHnumwe mpomeccy GuIbBTDPaA
3.IIpum KaKMBXHU Ay BO3 HHUKAaeT GuITbTpamumsa I
4Chbopmynupyihrtre 3axkoH Japcwmw (mamMumuaADP
5 54T 0 Takoe TrpajgueHT Hamnopa?

6Ha3 oBHWTEe NWpPpPHUUYUHB BO3HHUKHOBEHHSNS TODpa
7.J]latiTe ompeageneHHWEe HadvalbHOMY T panagmu
8Kakxue wMerToas omnpphpenmennceHarmss Gkd 1 b T p a Il U U
9louemMy mapoBOE€ aAaBIeHHUE B TpPYHTE H
10. Kak BaumseT mapoBOE JdJaBJUEHUE Ha .,

cBoWCTBAa TpyHTa a?

g
0

/7. PU3 UKMEXAHHUYECKUE XRHAAGKHEHN OCOBBIX
I'PYHTOB

7.1. OCHOBHBbBIE TMWUnhl OocoObGbIX T PpPYH

B mppomne cymecTBYKT OTO€EIbHBE BIRAZDBH

AaKTEepHU3yWTCSA pAITOM cnenumdPuuIecKHUAX O0COC

Taxwme TPYHTBH Ha3BBAaWTCSI OCOOBMU H
T CTPYKT-HOWHOT O AMMBHIEET ( cBOKWCTBAa KOT

X yaAma T ¢ 8 0 pUuuX HIAPPUYPIOEAHHWOMA C T P Y K T y P Bl ) ;

f Habyxawwne, T(PIYypHW bly B a KHE€ HHU U cmoc

BeluyunuBaThcsgs B oOoOOBeMEe Jgaxe MmMoJg HATDP)

T TOp Pbl U 3aTopmYyBaAaMHH®OITaga wWIH e (

KUMaAaeMOCTHhIW UM MaldloH MPOUYHOCTSDH W) ;

f CKanbHELE n Nopyeakrka]b(HabbE a Ikaakkn, 1 p

BICOKOW NPOYHOCTDHBIO MU Manouhw gedopmMartTHoE

72. CTPYKT-WPpPHOTOMNYMBBLIE T PYHTBI

B mawHBX TpyHTax mnOpuh onpe a1c@telrhpiodzd

tcdtetsHdzs? Mgk SIsEtGBCcnencTrBHHe wer o - 0
H H Bl € CBOMWCTBAY HXT®HIGBH®OH UyIX Y3 HIA IOT C A . B
poOHU3O0OUTHH mMOTEDPpSH YCTOMUUYHUBOCTH OCHOB 2

ype3Me pHBX nanepopmMamnui.
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HapymefdodetlctsH dzts?2 Mk &K Isktp'yanTtor Mo xe
N0 pPa3 TIUYHBM TNpPHUYHUHAM:

T8 pe3ynsrTaTe BOJAPHACEHIMIME HUSL T PYHTORB
fMeaxu myecKOT O BO3 d€eHWCTBUSH (BuODaAa
cecMUuUYeCcCKHUEe KoneObOaHUA) ;

fusmMeHeHnune TeMIODepaTypHOT-00 TpTeawuBMaH u(e )
K cTpy®HE®BYypHOWUIYHUBBEM TpPYHTAaM B TMmMEpPBYIW
Tnéccoapwe a godyHBE T PYHTBH,;
TMep3mebieedy HO Me AT HIE

fpbIXNble; NeckKHMU
ﬂ‘-IyBCTBI/ITe]'IberefII/II'IHbI/II'ICGTBbaeTOFpyHTbI

7.3. 1éccoBble T PYHTH

731CTPYKTYypPpHbBE O0OCOBGBEHHOCTMW NEcCCO0BBbIX
pacnpocTpaHeHMNH

Jléec€ oTHOCKNTC 4 K ' P WMJTIEH U O BIEL R B arTpoy |
npeacrtaBnsaerT cob6ol OOQHOPO/AHKYI3,ep HBIIECT
nopoay XenagoeBRDDO ULUBeTa, C nNnpeobnapgat

OrnuuyuTeEenb HOH OCOOEHHOCTDBIW JTe€eCc-<O0B
KpPYyImHEBX, BUJAMUMBX T Ja3o0M TMmMOPp, K O T oap-bl €
HaJloB, CHOCOOCTBYIIMAX YHTO.HUKHOBEHI I B

Jla HHBLE TPYHTB pacHOnpocTpaHEeHB B H €
bpecTtckoit ob6nmacrtTwu. Haub6omnee MOIUHDBE O
wrTcsa B Poccwuwm wmw Ha VYKpawuuHe, B Oaccei

[ToBOIXb 4.

l'eneszuc né€ccoBBHX DPppaATOH. BBCcHwmanr piae
OHM oOoOOpaszoBalTHMCh B PpPe3ydAbTaTe IIeP@EHO.
CTHUIN TPYHTa, HNODTOMY JeccoBGBlec {rspdsmr sd
OTIOXEe HHUSTIM.

[To Twuny néccoBBE TPYHTHB OTHOCSHT:

T K CYrJuUuHEKA aMM

T K cymecsaM.

7.32.0n3 nueoxXxmwHe cKk Me cBoOWCTBaAa NnNéccoBl

MakponopucTtTasas TEeKCTypa nIT€CCOBBX TD
nopucrtocTb, NPKla, ¥4 40 p aBs umipou p o A HO M C ObC-T O 4
me €H HOScHTen nmpe BwrmaeT O, 5. B cyxoM cocrToO
JOCTATCOWK® HUBBIPOUYHOCTDBHIWOW HU HECYIMENX COO

Boic ok as ONPOYHOCTH MaJdOBIJ aXHBX J€C

Haauuue M Sted disiOuwlzdzd Y JMeSxmy frpoaWcLtju2im a Mmu T |

g a HHTBE B U I CBsA3 el H € BOITOCTOMHUKIUH u
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a3 Moek.a HBM pesynabrTaTe TPYHT paciumajgm-€TC
YyeCKM HE€ CBA3aHHBE JApPYTI ¢ JApPYT OM.
VauTbeBasgs BHBHCOKYW MNDOPHCTOCTSHB JdAEcco
TPYKTYypBH NPHBOIAMT K 3 HaYHUTENIbHBM HE.
nedpopmMmanusmMif cam@uBmma xTep. MMosToMy 1

o

(@]

€ Ime H a 3MppPBOCaCraAr/ 0.4 H bIM U

[Ipocamgounsre cBOMWCTBA ANAECCOBBX T PYH
OTHOCUTENbHOWNW nNpAeaAOdHBETTHN YA HaA O p
KOMIPECCHOHHBX MUCHOBTAaHHUNU HMPEPMT & URDF @ M (
Jadud BOAB K TPYHTY CHHUI3Y. [To pes3syasTT
nedpopmManuih obO6Opaszma OT JgaBIEHUSH , puc.
rpyHTa omnpenensercs nmo @GopMyuiae

e =(h”c"’h oy (9.1)
nQ@

r iRy -Boocra o6pas3uma TpPpYyHTAa NPpHUPOAHDOI

OXKMHAaeMOM Ha JAaHHOH TanyOuuehgyo-eamme orFa

)

6pasuma mocuae nOpoc g KMBICOOIT a3 aoMOApIan3EIRAH U]

HOM naasBlFéygumia T anyOHMHEe 3anzoxKeHHUA GyHI

l >p
Puc. 7.1 poppmadimmu mEé ca@PBOBA@aMRBPYBRHEUMU OT VI
naBJiaepalm-8 icoTa oO6Opas3ima)

[IpuuAasToO CUUTATDH L UTUCTIIOb HOIP U T PAT HDO O Y
1% ¢g€€0, 01) ©rpyHT HOpoCaanoO4YHBMHU CBOUCTB
Benunuunmna OTHOCHUTECIRWBORHAPBTAAD HODC
BUCHUT OT BEeNTHUUYHUHB yieaoYedm roQroe T e a® yiE e
OCHOBAaHUE, T € MO TBHbDICEH TBECIUIbUHYOMNH am p 0 ¢ @ J O 4 H
3aBUCUMOCTBH MEXAY BEITHUUYUHOWU OTEH-OCH
HUEeM Ha obOpas3en B YCIOBHUSIX KOMIOpPECCHDC
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E’HI s

o
0.034 o/
o
0.02
o
0.01+ #°
|
|
Py P
Puc. 7.2. T'padarxk BeBHEHNBCIABIACHUSI Ha

JlaBIIe HUGE NI ITMOHNGBPRAOMTHOCHUTECIIDbHOH
Has3bpiBH@HAMbHBM N pPpocCanjoPyH biM uj avBe/HELHIMeEMV
1€ CCOBBMU TPYHT MOXHO paccMaTpPHUBATDH Ka

Beanuvmuyuunuuna HauduandbHOTO Ry pPTRUMOWMHOTD: I

1 TUuma ANTECCOBOIoO TPYHTa,;

1 € I O cropcarHa B a ;

il OOPHUCTOCTH,;

1 ONPOYHOCTHU CTPYKTYPHBX CBSI3€MH U 1

7.33MNpocagoyYyHblenllmmynaTt bl

CymecTBYyWOT aA€CCOBBE T PYHTH Yy KBOT O ]
ATeHHuUe MeHbme 0npupPso<gmodlipon BaaBwmedHIBSA H U €
CITOXEHHBX TAaKUMUOAPHYHTPHMEAQAMPD® UAKEBHDO
obpa3zoBaHHUEe MYyJAIbJa TNOpocCcegaHUSd JaXfll- €cC
HHUE HaTpys3 KU, puc. 7. 3. TaxwueKlliTéMcdiyo B bl
NpoCaagToOYHBM CBOWUCTIBAaM.

=,

— -

=

|

=

o — - —— -

N — =

L |
FTTTT7e778I 7777 e77 I i77i7r7777777

Puc. 7. 3. [T pocanxgka MTOBEDp XNIBIOTCHIOMW JB € (MG HE
l1- moBepXHOCTH T PYHT a-TI®CHRE, 3/AMaAMAMBA"
3-moICBHNOKAa-—IMEMENBEG HHBHH eppy@cra, 1 9 H BI U |
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B cnyuyaRy> e, omwpuo c a 1 0 4 H bl € nedbopmManuu
O15b KO, €ECIHW Ha CBGOBRIBHUBHRYYEHEAH MHai @
BI OTHKOIOMTWoO HmpocamgoOdYHOCTH.

74 Mep3nble T PYHTbI

Mep3nblMU TBpYMHaT/TBEMMHMe Hme M Oy TeM Ha?3 BB
TpUIMAaTEeNbhbHYKW HUIH HYIEBYIW TeMOEpPPTYyD
ameuwcs BOJH H AIKEOMI UCTOCCAT OBS H3VMAUM.€ P 3

Meps3snse TPYHTBHB OTHOCSATCS K OCOOEBM

1. I[Ip n 3aMep3aHHUU MVOO€0T3 H 0 B 0 I3y HerH/B
ONMPOBOXKJaIwIiIe e c 3HAa4YUTEIAh HBM y B € I
BEpPXHOCTH OCHOBaAaHUSI BMecTe ¢ GyHTAD
2. Ilpwm OTTAUBXOMHIEDPYBAOAXPGHRE@ . C
KTy 4YacTHUINaMHU HapymawTCcCsis ©H B KOHEHU
MXKEe HU-Ee OPOYHOCTHBX CBOUWCTRB u 3 1
bopMaTHUBHOCTH . OrTTauBaHUe TPYHTOB
OCa@&KWMB aHUSIA .

[Ilyye HEEgHTOB OHOPOUCXOITUT BCIEITCTRBHE
aHUMH. YBenuuuBasichb B O00bBEeME, KpH
nomaMud T PYHTa, KaK KIHHBSI pPai3 IBHUT.
T a . B pesyaspTarte IpOMWEKRJMWT- BDAaT
OMITHBX CBSI3€MW MEeXOTy dYacTHUODAaMHU T P
M
0
H

)

T o - O

N0 T & O

a (mo 100%). U xoTsa ob6pa3sz3oBa
Ome My MNOBBIEHUW €Tro MHNPOYHOCTH,
OBAaHMUHU COCEKWETKHMU HE o0y

B 3aBucumMocTH OT KIHUMAaTHUUYECCKHUX YCI
fCe30HHO NM®PMEHPYS a T B 3 UMHEE BpeMd,
fBe4YyHOMEmM®PABI® I HHO HAaAaxoagsgsmumecs B MEeDpP

741.Ce30HHO Mep3/able T PYHTH
'myOuHHAa Cce30HHOTHOT ONBPp OBM €3PU3MAHHUUNSA TITEPPYH C

e
fcyMMB OTpHUODAaTEINbHBX TeMOeparTyp 3a
TUMODa T PYHTa,;

H

151

=

f ToOnxomumHSB C € XKHOTO o0O0OKpPpOBa
Onpenenenmune HOpPpMAaTMUBHOMU T Iy OHHOBE C ¢
TCS NO JOaHHBM METEOpPONTOr M4e€e CKHUX CI
nTEad)ITmOAEeHUNd HAa OTKPBHBTHX OT CHerTra IIJ
30HHOTIO TOpoOMEp3aHUNA B CyYyraiTmHEKAaX ®
NecUYaHbBX TpPyYyHTAa TPYHT TOpoMep3s3aeT HaA
Onpenagenuurths 3 Ha4de HUE HOpMAa PWBME @IB a H
OXHO pacdye€eTHBM METOAOM HCXOISA HU3 CYI
0O KaprtawMmM rTranyouun c/ellljorHdmK©O MNTpoMe3aHUs
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Ccyme CTBCHHOTO

O A9 2 H 0 W

JJIUTEIbHOE
Mo mH O CETYPH OBM € P 3 J BbI X

J a XKE¢€ T BIC 4 94 U

uiao, H

CTpPpOHUTCIOBCTRBEC

€

CC€3 OHHOT O
momaainmaaiwT B 3 0HY
BJIIHWIAHMUA,

3 0aHHUH
NpOMEpP3aHU ST bIY

BJIWUSLHM S
puc

-

U COODpYyXe

K@ X T (

bymn
4 .

4 . 3amdT0XeHUE

byHxaMe HT OB

HH XKC

C

€

NUck1Tmwoue HU €

COCTAaBI4AITC CIOyHHMMI, 0O KIDPr oI

HauuTtenbHna (2 wu O6Gomlee MeTDpPOB) A4
MOTpPETBHh BO3ZMOXKXHOCTDHB paj3BUTHUSLA 3 HHAYUT
OB Nnmo OOKOBOW mHmOBEpPXHOCTHU GyHITAaMEHT
pyHTa ¢ OeTopaoMOpPpYHMH@®ME HYUYEC HUE MO XKE
epbopmManguid nmyuveHus GyHIZaAaMEeHTa, o a xe
TyOMUHB CE€3O0HHOIO TMNpoOMEepP3aHUIH, p e . 7
aMEHTOB M M@NOpaBHJIAa HUX BO3ZBEJIEHHUICB C
MpeHB B Kypce «OcHoOBaHUS U (yHITAaMEe HT
o lNi
4
, .T.f}f}T
. Rt
) . . :
g' : . n%
—'r”’y / 1'-I'-i'
’. L) \...
([ ] C [ = [ =
Puc. 7. 5. PaszsBurTue cHUI MOPO3ZHOTIO MNOYYECHUHUS:d

742BeuyHomMep3nble

F'PYHT b

BeuyuHOMEpP3 Nbler prypdyrHiT bH a X O J S K € C 1 B M

BpeMs.
rpy
METDpPOB. Pac

HT O B
NpoCTpaHeH Wb O

MO XKCT I 0
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PYHT B

Bocr
p a
Ha Jeu-9 U s
U3 ®e€YH
CTpPOEHHUE,

BocTouHON
MO XHO

Cubupmu, HanabHeM
BCTPEeETHTH U B T OPHEBEX
HanilacTOBAaHMUMU U
BpeMs ) OCHOBA aHTH I
CJ'II/IBaIOIHeeC}I

[ToxapaxkxTtepy
T€THEE
H €

0 B

NI N

Puc. 7. 6. CrpoeHHUEe OCHOBAaHUMU CITOXEHHEBHX
0-)c T U B awWMe C T pP-OHEEH ICEI;M BR )IOL[E € CHie 1 TCerJphoH bHIM ec. 1 ol
(cnoil ce30HHOTEFDE DT Ara®ibHIN 3EppeyuHro,Mm edp 3 1 BI U T P

Mep3ITBX TPpPYyHTaAax BOJAa MOIXKET
e nn) , B xuagrkomM (BoOmga)., TakK W B
legAfurpaeT NepBOCTENEHHYW pPOAb, SBI:
puamom, Oo0OycnoBIHBAaWMUM CBOHUCTBa
C inpaga (ero CcCONpPpOTHUBIASIEMOCTHh,
CIAT OT BENAUWUUYHUHB OTHamarecnmpyuBHETHBEGC
AP Bz ® B BHUIEe pa3 T HHIAHHIX HKIPYUECH
M MWHOMU T OIJXIHUHEBH. XapakTep pacmoloxe
P3JIBIX T PYHTOB, puc. 7

HaXo
BUJOE

T €
on
B U

0O O X 0w e

&) AR

Puc. 7. 7. TexcTypah-c Mm@ p B HCHIXO #OTPTy H T O B :
B)Ysdyeuf(CTeMHBE HTROPEKOITIRHAIB JTbJa)

XKnaokaa —pamM@ p3 neIX T pPpyHTAaX TP HUC YOT-CT B
Bl , oO0Opasymmeid WmMAEeHKY Ha MNMOBEPXHOCTH
BS3aHHOMH, TEM HHUIXE TeMIOepaTypalwmeir :
OB 3aBUCHUT OT TpaHCOCTaBa T pPYHBa& WU
€ep 4YwacTuUOn T PYHTa, TE€M BBHIE YyaA€dbHAa:H

€e3aMep3mend BOABL COOAEPXKUTCSA B I pPyHT
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Puc. 7. 8. I'p a denskauM ecpo3qI@epitk aBHOUHBI HB M€ p 3 T BIX T |

OoT TewMmMnepaTyps / nmor Hmmu-amoukdpyo, B Hla9s7cSyr/ m 1 alo k 3
4-cyneemegcWgronepxanume HE3aMeps3meWhw BOLI

Kak BUIHO H3 PpPHCYHEKRIHKNX STPRKETHX BB
HeszamMepszmeud (o1 0,5 nmo 35%)
BogAaAHOWcomAaPp KU TCA B MNmNopax T pyHa@a H

HHUE mnNojag nJgeUWCTBUEM PpPas3 HOCTHU JdaBIEHHUH
30HB ¢ ©Oomee BBCOKOW TeMIEDp a TTyepMOIlg Prapr.
poi, T. €. N0 HaAaNnpaBIEHMUWUW K B3O0HE MNOpOoOM
Ib1a

(43Mnrpayuma Bnarm B nNpomMeps3atwwm

[IlyaymuHaucThe CBOWCTBAa TPYHTOB NpH®- UX
eTcs MUTpamueum BIATrMU K 3 0HE TMHNMpOMEDPS3act
Murpangusdg BHACMIBHBKEMYOI pyHTaXx o00ycin

1 Bo3HUMUKHOBEHHEM OCMOTHUYECKHUX CHUI

1 PaszsHocT5b O JaBJIEHUSH BOASHOTO iy
TeEeMIOepaTypPHBX T paJaueHTORB,;

] KanmunangdapHBM DOIBbBEMOM BOAB OO MOC

[Ilpy HemoOTHOM BOJOHAQCHIMEBMNAT MHUT O A & B
M JABHXEHHUEM BOJASHOTO TMmMapa H©U3 ae€uno
i kK GpoHTY mpoMep3aHUH4

Ocobyw ponb HONpHU MHUTpPaAaNUU BOIB @MTDPpa
IOMMHEe MNpPpHU HW3MEHEHHUMHU TOJIMUH TMNMIEHOK CBIA
TrpPYHTa.

[Ilm mMoOHMXEHHHU TeEeMIODEepaTyps T pPpyHDOa I
paxXx BOB3HHKAaTWT MEeHTPHB KpPHUCTAaNIIHWU3aIlHUH

a3
TYDPp

o

0
0

T1b 1a, K KOTOPBM HU HTOATSIATUBAIWTCSA HUM-0JIE€
CTannoB JNObJa TONMUHAa CITOEB CBXYI3MOMN®K) )
OBICTPO YyYMEHbBIIaeTCSHd. 3 a cuer OCMOTHUYE
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T OJ IOIU H OJI€eHOoEK CBSI3aHHOMH B O J B, OmTaron

-

T O K B O IO HI K r paHHUIOC npoM~ep3aHnHmsea, puc. /
2

Puc. 7.9 CxeMa pocTa KpHCTaJuaimagousd ,aledn/as )mwp u
lI-xk pucTamnAT oIkbKIaas; I e HKAa CBA3aHHOMN BC
3MuUuHepanbHasn 4 abcoriauenea TropiaycHrraas; mdie HK a C B i

744XapakKTepuUucTUnNKN PdU3IMNYEeCKOrNo COCTOC

s Ol € HKH KOJTHWHYECTBEHHOTO COOTHO
TPYHT aua,M O I1 OMUM B € C T H Bl X XapakKTepHUCTHEK b u
(ITOTHOCTHB TPpPYHTAa B €CTECTBEHHOM 0COC "
pPUCTOCTHSGb, Kod2bPumue HT DOPUCTOCTHU U-HU
MEHSAWTCS ClI€eayniue JOMNMOJNHHUTE EIIbHBE X a

OTecuTenbHaa [fLANCTOCTHDb
i =9
g,

r @B €C ITbaa, coaepxamerocs B 1 1 1

b—0Omuit (cymMmMapHBH) Bec BOIAB ( DBEDp
nepxameiuwcs B 1 r©r TPpyHTa, Y UCJECHsHO P ae

OTHOCHTECIKHERYIOTEDB MO KHO oOomnpene Ogl-r -«
B teL " | A goutbd Mso 2z o dzOY dzeMis! ctobkz dzls ©
. W
j=1- 23
W

O6bwada BnamwksRcTb
W06H?m
m

M,—0o Omas wMacca BOJIEBH,;

Mm-o0Omasag Macca CyXoro TPYHTa

w

© 6§1+W
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745Kos hbhpmwogumeTTamBaHNM4

Ka k Yy XKX¢C OT MCYall OCO5b B pIIIC , II pH OTTa amu

3HAaYUTEIbHBE OCagTKH WU TOHONpPOCaITKH OCHOB
rPYyHTOB KaK OCHOBAaHUHN COOpPYyXeEeHHUHUC-KPO
HOBHBX (GHU3UMUYCECKHX CBOHGEBMHUECY MMET HF ¢ HOH
ocaagka HUX T@NOpH OTTawuWmBaHUHK O ckK O 3HGI ULy et
OTTaunmBaHMUa A
JlamHasas BEIHWYHHa OpHUOITHMIKE HHO MODXET
AbOSO
h
rae—oscaagka Cca1o0sf TpPpyHTa, ®W;TTaMUBaIIeT

h—-rnyO6umuuraa oTTaumBawmero cuanosh<fig¢$nay
KOraga HAaAaTrpy3KY OT JOeHWcTBHUSA CcO0OOCTBEHHQC

Ecnpg> 0, 02, M€ pP3NaNbBl€E TPYHTH HOPHU OTTI
OpocCanoduHEBHe

7.5. PblX nble mMeckKw™u

K pbBX B M 0 e€acBKHAJIMO KOATKH oHCpPS T
frpaBenuUCTHBHE, KpymHEBE, cCpenHein K |
nopucrtoctu ¢€>0.7;

fMmenkxkue meckum npum e>0.75;
fnerneBaTbe nmeckum npum e>0. 8

Proxn1oe cnoxeHHUE NecKOB oO0OycnaBIHUBa
Kak mpaBwuimgo, PBHXITYHW CTPHPOBPHHHBE OB |
OCaXJAeHUsTX MNecyYyaHBX YacCcTHUI HAa JHE MODEe

Prixnmoe cnoxeHHMUE MOTYT TakK Ke HUMET

[Ipu BBCOKOM rpaagMe  HTE Hamopa JBHUNXECH.I
NOCTENnNe HHOMY TIepeHOCYypyOHOTTae € aM e3JHKaAaRI%Xd TU
HU O0O0mer o obbpemMa mop. Taxkoe «BBIMBIB

B~ Odzd WpizfifSVSXr gy 2Ta w HaumbOomee YacTO
BCIEACTBHUE TEXHOTEHHOMW aOTeATEINIbHOCTHMH ¢

Prxnee mecKHU MOTYT NRPOMBGMEITbBINPPOCRH
H a H U X MeXaHHYECKHUX KoneOaHUMU (aTR®HaAM
CkKue KoneOaHUSL U T. IO. )

JuuHamMumuae c KUEC u BUOpPpAaAaINMMOHHEBE KoaxeoO
KECTKHUX IMEeMEHTAaINMUOHHBX CBSI3EeH MEeXIAY ¢
TPEIHHUME XAy KOJNCOMNKWMMUMHUCSI HYacTHUHIAMHU ]

pe3yabTarte ONPOUCXOIUT NepekKoOMIOHOBEKa
pa3BuTHUEe aOedpopMammu#H mpocagKkHM. [Ipu o1«
OT COOCTBEHHOTO Beca T pPYHTa.
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NpPoOK®X IKMC PGB 3 aBHUCHUT OT:
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TPYHTa,;

NOPUCTOCTH,;
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Puc. 7. 10. BubpoxoMnpeccuOHHasA KPP

Be nu umisidas i d Is j dz' dzts 2

IINOM O3 CaTBHM:C

€TC 4

' nkRyp-BBICOTa
byHIZaMe HT a

B OH
hvp—T 0  xe
hhg—B BIC O T a

€EKTHOM
Ka k

CTBHUH

Hauoome e

KomleOaHUi.

Puc. 7.
TpyHTa OT

om$ocie

rnmyomusne
M3 BE€CTHDO
OmMeHUBAaETCH
YyeTKDO

ftotsfOH tsay dzs fr)lsigf-¢ to°
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oOpas3ma
o0

&

Vi

ITrPYHT alompm m-pme
BUOpPAaULMOHHOTLO BO3JE
BUOpPAaUMUMOHHOTILO BO3OgEe€TV
oOpasma mnpwu 0p (PP=ocHkHH a@p -1 a |
3anoxeHus GyHOTaMEeHTa.
MHTEHCHUBHOCTH BH OGP an
4yacTOTOMH u aMIIJIHU
MOJXHO T@NpPOCIEIUTBH BEIHU

€4 4
0.031
0.021

0.011

B a

11. 3aBUCUMOCTHBb OTHOCHUTEINIDH HO TV

yCKOpeHHUSN KonebOaHUSH
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YckopeHnmue a0 KOTOpOT O me c 0K H ¢ I
Ha3BbHBHPUNTHYECKUM aCKOPEHMEM

76. Uy BCTBUTE/NbHBLIENWMBIMEBERG OF PY HT bl

OcoOemBH OXLaHHBX T PYHTOB 3 akKinwuyaedtcs
HUYECKOE BO3JEHUCTBHUE MOKXET MHNOpPHUBECTHU K
U K 3HAaUYUTEIbHOMY YyXyJIMeHUSA UX TMNOpPOYHE

K TakxkuM rpyHTAaM OTHOCSITECH:

TN bl

T/TeHTOYHbBIE T NWUHBbI.

[ToxkaszaTtTeneM CaAPYEKIYWPOHOTU HEIYyPY HBO B
CTBUTENAbHOCTH:

| :t_l
p
Ly
thyti,-mpeagensbHOE CONPOTHUBIECEHUE T PYHTE:
Hapyme HHOWU CTPYKTYDE.

7.7. Habyxatwwme T PYHT®bI

HabyXxatwmeo aipayHaT¥wIT ¢ B O X C T BONECWMEEC TP
HX YyYyBIaXHEHHUHU HU HaoOOPOT, YMEHbBIMAaTHC 5

K TaxumM TpyHTaAaM OOBYHO OTHOCSITCH
TrTHHUCTOTO MHHEpandla MOHTMODPHIIOHHUT A .

HabOyxauoume NMPOHMCXOAHUT BCIAECEACTBIHE

1 YBenunue HU 4 TOJNMUHB MNJEHDOK caBas 3 a
pa3aBUraeT YacCcTHUUOB NOpPHU YBEIHUYEHHUHU €€
1 KpucrTannse MOHTMODPHHIIIJ O H3UAT a4 €BrIIOU TPHAI

qya CTHUILO YBCIIHUHYHUBAKWTCA.

KoasdpdprmumeHT OTHOCMUT emM®d3HJT /D eHra Oy K e i
MU e CBOUCTBA T PYHTa. NUcnonweTaunfepapc
OpPyaTO0OBAaHHIBM YCTpOfICTBOM o J A o000 Madu
OHHasf 3aBHUCHUMOCTHB B OTOM clIydyae Oyaer

h F

]

o
&

h.‘:ﬂ[

=

0 ) p
U

Puc.7.12. IedbopmManuu obO6Gpasma TpPpyHTa
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KoaddpmumeHT OTHOCMWUT @/mipH Qirle 01 s HpaMEyyrx ear

(hsat' hn)

esw:T

r nless—B IcoTa oOpas3ma TPpPpyHTa HeEepap-yIme
HBIM JaBlIeHHUEM, MNOCIE BOJOHAaQCESHBINEC HHUSI ;
h, -t o xe, 0 BOJXOHACUSINE HH A .

[Ipy yBenWUYUeHHUHM YNIOTHSNIWOIET O Jaad-1c€ H

nui HabOyxawwusas cy.Me.HlbImMaeTcCcsa, pH
Enw A
0 >
Psw P
Puc. 7. 14. 3ABUCHUMOCTDBHB MEXIAY KO

OTHOCHTO CIBbBHOT O Ha6yxaHI/I$I " BC€IHUYHUH

MuHuUuMaIb HOE JaBJIeEeHUE, OpHU KOTOPpPOM
XaHHS HaBaBakRwHBM pgaB/lieRMmem HabyxaHWMA

78. 3aTop@doBaHHbBLE TPYHTHL WU ToOp
3a3TopdboBaHHBE TPYHTHB U TOpPB Cc HEEDP:
ne cnabopai3 TOXMUBIMUXCSI PacTHUTEIThb HBEX- 0 C
ATEJINbHOCTHU PacTHUTEIAbBHOTO H XHUBOTHOTO
Ocangounbpe Toanmu 3aTopGdoOBaAaHHBX T pYyI
BCTpEUYaIwTICOIY € HB&X O 0 HU 3 U HHBH X MEeCTax,
Nx MOmHOCTBH MOXET JOCTHUTAaTDhb J€cC S Tak-u 1
TopboBaHHBE TPYHTH pacHOnpocTpaHeHESB-Ha
pyccum, Ha CceBepe eBpome WcKkKoOoOUDH a30arqo I
YWeHHBX TEPPHUTOPHHNU ¢ 3aTOpPoOBAaHHEMHU T |
ConmxepxaHwue OpraHumycec C K HUCXT €EHICIHSb AOTOB3 adl |
BaHHDOlgT 1
CtrenmeHbr 3aTOpPPOBAaHHOCTHU TMNpPeITCTaA-BII
HUYECKOT O MBER M6 O & A ITCH 0a OCCYOXIOKr O T Py HT a
rpyara ©0e3 oprammgme c ko nmpumecu (
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_ My
m - My

Top dw T a K X e X LN EeHpbU3 y poa Bft 0 Ke H |
npeagcraBilsgwmMe d co00OO0ON OTHOMNME HUE MaGcC bl
KM BIMEe Wcsd YacTuW K wniB00mMebiH OM-anchaden ATraapsduasd 1o 10
Oo# OTHOmME HUE MacCcCch OCTAaTKa TMNMOIYYEHH.:
Top da.

B 3aBucumMocTHu 0T cTelghe HMp BRTHW,D QO B X
OpraHHYEeCKYW NONpHMECHh MNOXApasgensOTCS H
ThsHityOhd] 6ttecOdd WhLizs ftodkim' it
TLOBKY s Oddda’<P.5);( 0. 1 <

TlststeW0.5 <(om).

B c¢cBow owepensr 3aTopPoBaHHBE T PYHT
I MdzOB 5L Olststelgmts ® Odzdzé y 0. 2 5

ITMmMtcj Hdz] L Ols Stemrts DO dzdR'é). 0. 4 ;

TmMd dz desL Ols Slewts DO dedz'. 0. 5.

3aToppoBaHHBE TPYyRTGP H3 YOPGSH: X a
TBBicOKOMH mopxu201ld®; T b 10 (

TBBeic 0ok o# B a(Wxh06200% 1o

TBbicokoUu nme dpopbcaMlhaB)Ho c T b 10 (

[To Mepe pa3s3noxXeHHUSI OpraHuUmyecKoOH 1
TrPYHTOB yXyaiIia T C 4 .

3atToppoBaHHBE TPYHTH B KaC@GCPRBRBEC OK
npaBH@opucnonb VAigywmTcecom e HUST COCTaBISIIWT C)J
TfBO3BEeONEeHHUSN BPEMGEHHBX COOpPpYXEeHHUH

Iom

fner KHuX COOpYXeHUTH npwu pPaBHOMED
3aTOp(POBAaHHBX T PYHTOB,;
fmnoma g goyYHBHX COOpYXeHHE C npenas

3aTOop GoOBAaHHTOMT MDSIAO U HAT Py3 KOWHU.

[To xapaxkxTepy 3aneravuws TOpGhs MOTYT
puc. 7. 15.

~ ~ ~ ~
a) ~ ~ ~

~ ~ ~

Puc. 7. 15. CxeMB -md e mMa HID ST pPE O PH.MH BIK X

BepxoBbse Top s HAIME,0 TO, 0 JKEAEK BIbPCAOBIE ¥ IO
bopMaTHUBHOCT b . OHUM oOTnNHUYaAaWTCSI pBHX3I-0HU
TO0OXEHMUMSA M OUYEeHb HHU3ZKHUMHU NOPOYHOCTHBHBMH

[forpeOeununse TOpGH 3ayYyacTYyIwW TMpEOI-C T ¢
pa3nToOXHUBIUXCSA pacT U TKE,J bIHUBICXT bOECBT)a, T KYOIIBI O
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BbHIIE J€XalMero T PYHTa. Me xaHHMUUYEeCKHE C

npaBHUIO, Ha MNOpPAIXTOK BBHBHIE Ye€eM BEpP XIT0-B bl:
CTBYIINEM TeEOpPEeTHUUYECKOM OOOCHOBAaHMIU)
Topha MOBETPUBACTGM I KaK OJIMUH U3 HEeCYy

AaKTHUBHOMW 30HB GYyHAZAaMEHTORB
Bompochs g8 CaMOKOHTPOUJIHA

l1Kakue TPYHTBHB OTHOCATCSHA K OCOOGBM?
24YT 0 MOXEeT CIHNYXUTb NPHUUYHUHONU HAMPYRIL HU
3llouemMy neccoOBbBE T PYHTSH Ha3INBPaaMDUEKSLET
BECTH K @GOUIOHMPOEB T04YHBX g€ Popmanuiu?

4 KakxkumM mapaMeTpoOM OIEHUBAaIWTCSA HIpooc?a 1
50r wero 3aBHUCHUT HaudvYaldlbHOE MNMpoOCamgody
6UYeM oTnuUUYawTCsig NONpocagoOUYHBE T pPYyHTBH
/UeM omacHO I p O MECPH30aBHAMHEU AT PYyHHTIOABM € H T C
8Bcs num BoOmga B Mep3INIBX TpPYHTaXxX Haxo
9Yt o0 aBAAgeTCS OCHOBHOMWU NHNPHUYUHOHU MOD
10T 0 MOXEeT CTaTh MNPUUYUHOMUKOCRMOYMIDIOT
11.JlasiTe onmpenaneneHHUE OTHOCHUTEIIKEBM 0p

1201 GiexyaBUCUT MNpocagoOdyHBE CBOHUCTBaA
13.CpopmynupyiitTe ¢duU3HUUYEeCKHUHU CMBICIT CTE€
14 Kak moapaszagenswrTcsas TOop@s NmTO XapakT

S.ONPEJAEJEHUE HAMPSIKEMNMACCHUBE TPYHT

81l O6bwnme NONOXeEeHMUSH

OnpeneneHHUue®eE Halnpsd XKEHUHBBSI MACLT UIBR H @

MU X 3ajgJady MEXaHHUKHU TPYHTOTB. Ha npwm-xe H
AU, mNoJag AEHWCTBHUEM KOTOPHBX TMNPOHUCROITH
pymeunue (canBur). W3 xKypca conmnpoTHU3B-IEC I
BE€CTHO, yeaoe@meRHCHBY DT H) o me poxOHsoe cCMB)HbIBE €

(puc. 8. 1) B HeM BO3HHUKAaWKWT BHYTpPEHHUE

S

S

Puc. 8.1 CxeMa aOTeWcTBHUSN BHEMHAX H
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Hanpsaxe Hu g, BO3HHUKAaQIWIE € B Dneme Y
OBTH ONmpeieneHB Kak
. F
sj = lim L
Ai-OAi
r 1S —T e H3 Op HaNOpsdXKe HHUH,;
A-mntomanagpr CcedYeHUSH ,;
F-paBHOge#WcTBYyWOmMas BHEMHUX CHUI,;
l—ompenenuTendb nunomaygku (IiFd,2 B8 H QUK YI
j—onpengenuTtens cy@E=1p2,3JanpaBiaiecHUHU
B o6bmeM cnydae HamnpsXeHHOG EEKGMITHI-0 & F
TaMHU TEH3O0Opa HaMNODpsH€XKeHUH, puc. 8. 2.
S11=Sxx =Sx,S22=Syy =Sy, 533=522= 952
S12 = Syy = txy=tyx,
S13= Sxz = Ix=tx
S23=Sy; =ty =ty

Z
B 0, €,
J“& /Y
/-—+t3
Ty
o-x'ex
- X
Puc. 8. 2. HanpaxeHusda npgelcTBYWIUAUE NODO T pa
Heob0OxXxoaguMO MOMHHUTGB , Y TO

1 Hanomps xeTHou sB €e K TOpHAa s BE€JIMUYUHAa.

M1 3HauyYye HU A HanpsgXeHMUU 3aBHUCSHAT OT 0T
OHU JO€HUCTBYIWT

f B oO0memM cnyuyae yepes JaHHYHO TOHUYK
MHOXE CTBO DHDJEMEHTAapHBX MNOJOIma/mgokK.

T B paccMaTpuBaeMOH TOUYKE Cy e T B Yy |
p BI X € MCTBYIT TOXb KO HOpPpMallb HEBEE HaTmop
HopManpHBEeE HanpsgXeHUST B JI2ATBOHMIMCMII y 4 a €

Ka x y XK € U3 BECTHDO u 3 nNpeasbayIluXx qI¢e
Cpeaod MW OH HE€E SABIASAETCSI CHOJOIMIHEBME U C
M3BECTHBX PpeUmWEeHUN TEOoOpHUHU YIONPYTOC™MHE 1.
BE€ T pPpyYyHTAa BO3MOXHO JHUHIb MNpPHU ONpPpEaAECITEE
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82. PacyeTHbe MOAEeNnNnnW WU 3aBUCUM:
821.0cHOBHbLE TpeboBaHMWA K pacuyerTH

O s MaTeEeEMAaTHYE€CKOIrIoO NPUOHUCABHASA WHYP OHF
U cpene mopag AO€eUCTBHUEM BHEIMHMUX ae

paccMaTpHUBae MBIX A4 BJE€HUH. 9T o 0 3
HcTB W mOmpomeccosB, MUME IMUX MECTO If
OYHHUKAMU ICWITCOBHY B®30O0XO01IHUMO BEbl-4 JI €
€EHHBE U abcTparmpoBaThbcsada OT BTODPO.:
O I[€ HHa i cxewma (Moagens) B KOTOPpOH
TOpPpH BIMUAKMmMUE Ha (U3 UKY paccMaTpHU.l
pHee O per a T .

PacuyeTHasda —MiopgeansnnN3 nNpoBaHHaAaH-d C X € Mc
anbonee cywecTBEHHHLbBble npowuyeccC bl " A B N
acce nNpu ee B3aMuMoOagencTBUM C OKPYXaH

PaszpaboTrTka pacueTHOHW MOAENAHU OJUH U
COpPE&TKMEKE OCHOB MaTeMaTHUHUYECKOTroO oOmODuUCaA
PYHTE. Yewm Oonpme ¢GakKTHUUECKHUX CBOMUC:
pac4YeTHONWU CXeMe, TeM Moaenb Oo@ee
BIX pac4YeToB. C nmpyrom C T OWTOBHBBI, € TEICEAM
b 10, TEM CIOXHEe€e pacueTHasd CXeMa,e-TEe:!
Bl , TEeM CIHIOXHEEe CTaHOBATCSA NpUOOPH 1
OHOME PHOCTE€ U .

O6bnacrTths IPUMEHUMOCTH KaXaoHu MO e
NIPAaKTHYECKOITIOMOUGOGBAERBET Yy HBYKIIE X 3 KCIED)P

Tun pacueTHOH CXeMB 3 aBUCHUT 0T o
CTpouTtTeinbcTBaAa HauoOomlee HYacToO BCTpPpedya
qJeneu:

TPacuyeTHble MO A e N1kl e (oA ND A PKeEBHaHHOH O T O
rpPyHTa.

TPacueTeapenm dGunbTpayumm BOAbL 4Yepes

TPacueTHbe Mogenun TemnepaTypHbLX 007

B nawnuHoiW nAexKmuUHU paccMoO-TPhHMP WIDPI§E €1 MO
CTOSHHUS TPYHTa.

He< 0K 6 5 N
S =0 wE T
RO W H O K O

I

<

HoH o 2w A

822CywecTtTByrwwme Mogematd™H@NIPFEYKENMHIOO
COCTOAHNUA T PYHTa

[To Mepe PROBUApPMMES HT A AIb HBX HUCCIECAHOB
XOaAsgmMUX B TPYHTE, pacdeTHEBEC CXEe MBI CC
HacTosmee BpeMsI AIMcAOPMEUDPY EBNMAD EKE DI
TOBOMW cpenn paszpaborTanHo Oomee gTecCcsaTKa
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F'pyHTOBE aBS 3cTpUeXxg aM o 1 € TSI X paccMaT pHEB a ¢
Has JAUCOHepMMAGNK pEMAK { eITTHHOON KQ[KE [ b0 Il
pPBHBHKOHTMWHY  RNNepagdga.

823Moagenb AUWCKpPEeTHOW cpepqbl

B »ToOoll MoOmemnuw TPYyHT paccMaTpHUBAaETEC
3 OT e mbancer uqu ( puc. 8. 3. a. ) . B memowm
ambonee MOATHO OTpaxaeT GaKTHUUECKHUE C
Ce€ OCHOBHBE OCOOEHHOCTH JTHUCKpPETHROIH
akKTep CTPYKTYpPHBX CBsS3e#d W T. I.

Onumaxkxo B orTbOaukeaMsdi BmAOAJEe 1 b HAaCTOIbKO C.
€ MOoOXeT OBTHB PpeandTm3zoOBaHaAa B BUITEOKOH
BIX OIS NpPaKTHUYECKOIrNo HMCHONONTHb3O0BAaHUSHA.
acTHUIOD TpPpyHTa B3auUMOJIJEHWCTBHUE BCEHENb Qa3
CHONTb30OBAaHUEM TEOpPHHU BEPOATHOCTHU W
[ToPToMy B»Ta MOAZENAb HE HAaMmMIa MNpakKTHUIEC

PaszpaboTyumkamMu OTaHHOHU MOAEeNTH CEAHUTaA

T W Em e

= &8 T

KpPOBCKHUU W ero yuwuenuk H. HU. Kaprawpras.
HUS T PpPYyHTa, KaK JAHUCKpPETHOH CpPeabBH-CO
IpoB), TnONpuBeaeH Ha puc.  y§.3. 0.

P 8. 3. Monenu -tNeNMpEe PE@QHRKIA@PEEC MBIXKITY ) dyac:

U C
O)J)ynmpome HHasfA MOJIE€Jb JHUCZKDPIEPraHBOWIJI bCHY 0T i) OBP M3
824Moaoenb CNNANOWHOW cpeAqob.l

HaumbOonrmee MmMpakKTHUYECKOE TMNpPHUMEHER-HUEC
TOB HaAaMmMIW MOAENIH, paccMaTpHUBaAaWIMAUE TPy

Bnaununoil mpumeuwumwmaeTC s, YTO COCT a®sias4dIo
r aTBhl) 3aNM0JHSI MY OpPHACMBT pIHDITE PHEHE® a
pPIBHOCTBH ( KOHTHUHYY M) CTPOEHHUSA TakxKoro
B mpomecce ero ngedopMHUpPOBAaHUSE.
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ot R A N

00 X X

BosHukaer BOODpPOC:
1 0MCtsdz €5 ftcOQoatsd3j todets ff tod d3j dzj dzad §
ff dzsh dg" = Mtej H Hd2Wy Jsdede)d He daj dAT (P tEdQdz'ter

[Tocae JO0JTI U X I[I/ICKYCCI/Iﬁ )41 MHOT OdHdH C JI

3aHO, YTO MNpPpHU ONpeaeNeHHBX YCIOBUHS X
Cpeab BO3MOXHO ¥ OIDNpaBIaHoO. [To 1y yweHH]
pPU3YIWOTCSH HOpPOCCTIHOK OW , JOGHE®T&DO YHOW A aui- 1 |
HOCTSBD 0.

PaccmMorTpenune nagucnepcHOHM cCcpenab Eak
HUU CIHEAYyWINUX YCIOBHUIU:

3DV < 4b... (8.1)
rad/-AnemMeHTaAapHBA OECKOHEYHO MalJaBHi
bbh—-xapakxTepHBE eEaMPYPMBEDPCOOpPY XKe HHU

€e MBlE paiszMeps T PYHTOBBX Macc ®W T. I,
a T akK?Xe:

YDV > =, (8.2)

Onax—T1MaMeTp MaKCHMalbHOMW NMO KPYTHMHOC:?

[Ilpy pacueTe OCHOBAaHHUMU W GyHITAME-HTO
OpYyXe HH y cuil o(B8u. 512 )( 8B.cle)r 1a BBHIOOJTHSNAIWTC A

HOBaHUSI, CTOXEHHBE KpPYHNHOOOIOMOTYH B
Ay HH B TPYHT ® T . II. )
[Ilpy mWcHmnoaAb30BaAaHUMU MOJTENTIHU CIHOITOIMHOIM
AaKNUU, AEUCTBYWINUE NOKDPO®PSME € JCT HI
4 HaOpsgaXeHHUU B DHIEMEHTaAapPHOM O00bBeEeMEe
YyTPEHHHUE HaAaNONpPsTIXKEHHOE COCTOSHHUE Mac
MHHUT b , YTO yCHIHS B TOYKax KOHTA aZKT.
3 NMpEeBHINBHR YEMHUAMHU E
O6ob6bmas cKa3zaHHOE MOXHO € GOp MYUW-UDP O
HIEeMOCTH MOJOENIH CHIOMHOMWU CpeABIHAPH
X :
Mpwn onpepeneHnun HanpsaXeHudil B rpy
oToOopoOTrao B O MHOT O pas3 N p e B blIAWaaom e ppCaHs3t
apakTep nocnepHero MOXeT He YUYNUTHhbIBaA
accMaTpuBaTbCHd K aK CNAOLWHaAaH"A oAHOpPO
OHATUNEM «HaNnpsaxXxeHune» O6yapeT nopgpasyMe
BHYTPEHHUX yYyCUIUN B paccmMaTpuBaeMon T

o)
o
= s«

T 2 W oo =
o oD N O o

I
o o

83. OcHOBPHRBHR®HMNA HaEEOPMHMUPY e MOT O CO
CNNOWHOW cpeaghdl

Cnenywomuit B a XHEBHU ma r npu pa3i3-pabo
ne opMHUDPYE MO -0y CCroacCHTO HRAMESHAMHE C K U X uyrp@a B H ¢
METPUYECKNMUX COOTHOLWEHNN
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PMsnyeckKkune -y spaBIHLGIMWOSE T U, H YBTIP3 CHHBEAMICCII] I
nusa B cpene (HamnmpsxkxeHHUSA) ¢ agAe¢edbopwealu
CHus.

feoMeTpUuyYecKMNe —-C@QADBH®GMAEEH N 9 U HIe HyHTBIICO
(y) medbopmManmnumumu co UMYmeumusmu cpeagb (

bBoanpmuHCTBO CcymMecCTBYWIMAX MOOgEITEHd
bBUYEeCKHUMHU YypaBHECHUSTIMHI. Cpenau HHUX H;
npeacTaBIAW0OT CclIeagywOIUAUE MOOgECTH:

1. Mopagenb AMMEHJeOAPHMON Py e MOW Cpefbl.

2. Mopgpenb cpepgb Teopunm npepgenbHOTO

3. Mopenb Teopunmw NAacTUYHOCTU.

4. CMewWaHHbBE MOAeNewpopPpHWHENEBMON bCPeE,
npepenbHOrNro paBHOBecCHKSA.

5. Moagenb ynpyronnacTtuyecKOoONW cpeAnobl.

6. Mopagenb HemendsoepAMHMOP Y € MO M C p € A bl.

OTTUYHUTENIDH HELE OCOOEHHOCTHH Ime p Cra-u ¢ J1
CTpHUpPOBAaTH rpaduxkamMu 3aBHUCHUMOCTH ne ¢

OZHOOCHOTIO CXaT™u=H, puc. 8. 4
4] 6)
3 ch
dnp ——-*dﬂp—_
— T
) ¢ < 4
s 2
dr_[p I S mp ———
] g 3
Puc. 8. 4. 'paduxu ¢u3uMuyecKHX VY pIlauBHHECIHHUON [T 1

nedbopMupyeMoiieope@ BB I PO )1 e b HOITEOO PpUAMB HIOJIBAECCCTUUAY; H
CMeImaHHAasI -VMDQAFN&E;C THMHY E C K OHAE JCHUPHER @B, ® peM)U py € M 0 |
/ cor nacouoy / B aH

Bei6op TOM UIIHu U HOMHU 3aBHUCUMOCTHUC -0 T4
HUWU BHBHOOITHSETCS B 3aBUCHUMOCTMHU OT MTMOCT
BBYHMUCIECHHH u BO3MOXHOCTH MNOJdYyYe€ HHUH K
NPAaKTHUUYECKOIroO NpPpPUMEHEH S .

K nmpuwmepydg dzeidziy g tzistc 3 e lp & dgm2 (rp)u ca a8u. 04
I¢€¢€ T OYHO OTpaxaer bakxTuwdecCcKOE COO0OT
HanpsaXeHUSAIMHU . OnxHaAaKoO MNOJYUYHUTH 3 a MK H
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HanpssXeHHWUU B ODTOM Ccllydyae MNOpaKTHUUYECKH
OB TH pBCAAHIAU3DHU ML C HUCHNOITb3 O0BAaHUEM O4-UC J
TS MNPUMEHEHMUE BBHUYUCIUTEITbHBX MalluH 1]
BXOJIHUT B MONpPakKTHUKyYy MNOPOEKTHUPOBAHUEH, H €
METOOB pacueTa T PYHTOB B X O CJIHIO B A HH & I 1
nedbopmMupyemMoun cpeasl.

Mo ne ns ANVMeHPCOWpHMOM P Y € MO M Ccpe abl HaumobOoOI

Ho kxak yxXe oOoTMedYalochb BHBIE, T pyHTI,- B
TepuanoM, -HuoapmrepiHoMbM. Bo3HHKaeT BO

ltcd COCdR Emdztse dw ROlse tc irfkizj Wtstmsdi to Hnjy
Is J dzts d3?

YT oOB OTBETHTH H a 5 T odp@ 3 B o THRAIP A ¥ e
AedopMUMPY EeMOTIOp YCHOTCA O H ¢ @oppUMHYLyTMKITp y/EiBvMH €

o p MU Py erMpOyCHTTUA .
83.1l®da3 bl HanNpmHeKRPHHMWMMNPY EeMOrTo COCTOSAH

PaccMorTpum dyHmmEMe ETHAa ONAPHBWOBOE O
MHOT OY4 N CIJ € HH B X I/ICCJIGIIOBaHI/Iﬁ O BIJT O 3y-C T <
K H H a OCHOBAaHUHUEC €r o OcCanagKa BO3 paaftac
MOCTH, puc. 8. 5. IIpu B TOM MOXKHDO B BRAEC I
3bl) OOBEBETCTBMUHU C€C TEMHU MHNpoIeccamMHu,e -KOo°
ne mo Mepe ee naedpopmMuUupoOBaHUSH:

l-pba3za ynpyrux pedopmauyunin,;

Il — da3 a YNNOTHEHNSH n MecCT
I —-ba3a MHTEHCUMUBHOTNo pas3BUTWUA CABMUT OB

IV—-¢pas3a BbNnoOpa.

N N> N N
T

® |
@ |

@

. ®)

v

Puc. 8. SapdPxeHHEHBane DOpMUPOBAaHHOTO C O (
I-ba3za ynpyrux nelb-oppavsaan uyiinm nropryHHeTHau;si M M€ C T
Ml-pasza pasBurtuga caBlWrdpaspax piwnpopam.a 0 U i ;
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Kaxnas ¢aza omnpenenseTrcs XapakKTepoc
T € I0 M Hae HPYBHKEEa. T a k H a HauvaldbH
y3 KH, cooTBeTCTBYTItme # &I p BK TOYCPHHOOB]
MBaltwTCSH NpeuMyIe cTBEHHDO yOpyTHEe
THEHHUS HM 3a CcUYeT CABHUT Aa N paKar3dad e
U Hathasae YyaPYyr mx pgedopmauymnin.

C yBenauMUYUeHMUEM HAarpy3KHU Ha byHnmgawMme
CagKy OCHOBaHHUS BHOCAT ae¢ bopmailBKE,
U YacTHUIUN U YyYyNODIAOTHEHUSA T PYHTa, O JDH O B |
Or 1 0B8aQ@HUI MOTYT mnpou3zouTu nagedopman
aBLIBaCIBaF3Ca$I YyNATOTHEHMWA n Me CTHBbIX casnr

JanpHe MWUWU PpPOCT HATPY3KHU MHOPUBOIAHUT
aBHOBECHUSN TPYHTa, u Oonpmasa dYac THMb 1 ¢
aTbeBUPHEAEM aAepopManmnuhm cCcaABUT a. He dop
METHB MECTO, HO HUX BKJIaJag B O0OImyIoOB-0C a
a )K€ HHBM. TperTsr s Pha80DN mMHTRHLCUABHDIP -C [
aunmm M ynnoTHeHWUNH

nu, HaKOHEIN, HaCc Ty ICAaTEeUT OICOHTOEBpPASH UYDG T OCI
ma s csa Ppe3KOW mpocajagkohw GyHITaAaMEeHT®®-HU
AIUT 3a CcYeT CABHra OJAHOHWU YwacTu ayar
BbiNnopa

MHorouucneHnHbe wuncciaeagoBaunumllibazr a3 a
3aBUCUMBEY b JMpopManusMu T pyHTdddz] 2udze!
Harpysxky, COOTBETCTBYKIIYyI OKOHYAaHUIWO (
(N2), MOJXHO paccMaTpuBpa@me /k alkp Qe & @ LROO-P H1d
TOPBM OTFpaHHUYHUBAETCSI O0O0mMTacIMwL QOPWMES A &
CpenBsl.

Taxum obO6pa3s3owMm, MOXeM chbopMyaTHuUpPpOBAT
MOJOEenu MEeHOPWMUApPpYyeEeMOEe Cpeas:

f Harpys3xka H a OCHOBAQHUE H € 1 OJXHa
ONpONOPUUOHAITBLHOCTH, COOTBETCTBY WOITU-U C
HBIX CJIOIBHUTL OB .

Tak Kakxk TpPpyHT HeEe ynpyras cpenxa ©u I
ONPUHSATH JTHUHEHUHYW 3aBUCHUMOCTBbB B CJHIYyUaec
pa3rpys3Ka) CTaHOBHUTCS HE BO3 MOXHEBEM. |
MOJZEnNHu JINEHOPWMUpPpYEeMOEe Cpeb:

'pP yHBITW®IR €T JTHMNb OJXZHOpPAa3O0BOE 3a
nu, HaKOHETIN, TpeTbe YCITOBHUE:

'pyHT wuWcnbeTBBAaEeT JTHUIb CXUMaIWIHY IO
OIbl NMPOYHOCTDHLIW Ha pacTsIsXeHHUE He o0mnmanga

Bce BwmecKkasannHoe o06o00fitddzycgt jraded
H]lWBtedsdtclr pogtafigla d
. Mpwn pHyasrk ax OO0 HeKOoOTOpOro npepgena |
"OQHOKPATHOM MNPUMTOXEHUMN CXMnmMatwuemn Ha l

H< o m -
oo oS
HoE W A
© wo o

o W R O

zZ0 N ® T

= =4 =4
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‘fAedopmMayunmnaAMM OCHOBAaAHMUA WU HaAarpyskKkKoun ™
npwu pacuyerTe r'PYyHTOB MOT VYT ObIT b mcno
Teopun rnpeedPpMUpPpYyeMbXx Ten.

832Bunabl HarpysokKk, AeNcTBYWNX Ha T pPYH

MmMe T C A T O4YHTUble peuweHUnHd

CymecTBYWOT JaBa TwHDAa BHEIMHHUX BB3JE
HUKHOBCEHHUE HAMNPSAXKEHHOTO C KOHTSBKITSHbIEp Y
MOBEPXHOIOHEaIH blle

Mpuwm&xrsuizls OCHsada* pry3 o0k, aOTa19 KOTOPBHBX UM

IO ONpexnenNeHUWUWw HanpsgaxXeéHMUUNU NPUBETEHB E

Puc. 8. 6. CxeMbB HaAarpyszoOK, Jae#HcTBYIWOIHUX
A1 KOTOPBHBX HUMEWTCsI pacdyeTHBE 3aBHUCcC.]I
ajcocpen@Do BEHW HKaJlJbHasi1 CHUITA,;
OYpaBHOMEpPHO pacHnpeneileHHAZPEC YDADEBAASIHEIRIJ
rYOPM O yT ONbHAaSI HU TPEyTONbHIPAMEMOUCGNRAS HA AT |
€)yropu3O0OHTAaNbHAaA COCpPEITOTOUYEC HHAaH
XK)F-paBHOMEpPDHOHPAGNPpPOP@AB OHTAIbHASAL HATDP
3)TpeyroaibHas TOpPHU3OHTAaITbHAaSN HAaT ]
M)yHaTrpy3Ka pachnpeagecelRiOomMysI 3BKOHYINEOHU
K)YHaKJIOHHBE HAaAarpys3KH HAa BEepTHUKBOUMHMEBY IO H©U T

OcCHOBHOHW OCOOEHHOCTSB I KOHT a KUYTTHOBIXIT OH
HOME HUI K OECKOHEYHOMY T PYHTOBOMYO-MI O )
BEPXHOCTH 3eMau) OHHU BCer Ia Oynyr I €
ApyrumMu caoBaM¥u, KakKuMu OB HeEe OwBITH P
Harpy3KH OT HMI&C BMMETr ta OyayT

K o6premMHBM cHUIaM OTHOCSATCSA B Te€pPBY
neucTBYyWT TO BCeMy oO0OO0OBeMYy TpPpyHTaAa H©H B
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PYHTa. Hanpsxeunusda oT coOOCTHBOEGHH .
MMBIX C HamnmpSsdXKeHIKSI MIM TO00T T BOHMEY Il HO VHXU

ca T
B
TBEHHO®E BIUIHUPO HMMU HYAIWPHKECHHOT O S
B
a

CTa
oac C
cCcHu
)41 H

a . HaHpH}KCHI/ISI OT COOCTBEHHGAEO
FNHMPOPHBEMKMT OB blM.

HApyras pa3sHOBUIAHOCTHSB 00BbEe MHSIX U M@ T I
A0 mNpHuU pacuuec TN Ndd P @R, NI IHH b/a HCHVUEBI -C | J
Ka T Iompu B X XKC HHUHU B O I BbI ¢ pcC3 II OUpP- bI I
O HH Bl X C nNIJax 6yneT CKa3aHao B mociliTc ayni

T2 O O w
= 0O O O

o=
¢

84. OCHOBHBbLIE pgonyuweHwa Mopgenwun T
Kak nunpedeipMn@ yemoowHOr o Tena

O6oOmas BHBHIIECKAas3 aHHOEC, chbopmMynupye
onpeageleHUusd -ITRPOPMEPYEMOTI O COCTOSNAHIUSH
TuHe-FardpopMUpPYEe MOT O CHOHIOMHOTO TEe€IMaa:
YHT ABJ/14AdeTCHA Yy C/MTOBHDO CnNaoLWwH bl M T
YHT SBNseTcCAMAPYyEeMBIO®M Iedhom,;

YHT MCNDHBbTObBBAaeT nuniuub OAHOpPa3s3 0BOE
Har pys3KkoMm;

TfTpyHTOBAasas Tonuwa npeacTtaBnsaseTr @660
He Y4YHO npocTuupawuwe ec 4 K aK B naiaHe, T ¢

= =4 =5
i R B
©T T O

Huxe paccMOTpPHUM HEKOTOpPBHBE MET O0I-Bl  (
BA HHBE HAa BHBHINENEpPEUYMUCITECEHHBX JOMNYIEHUH

85. OnpepgpeneHnMe HanpsaXeHWUNMN OT COCDP¢

PaccMoTpuM TPYHTOBOE MHOJIYyHODpPOCTP-AHC
KaadbHasid cocpenoToueHHaspaxubaibmas HaT

P
v 0 .
y
SR
b R
b
M r
r t,
A\ SZ
a) 6)
Puc. 8. 7. PacuerTHnas cxeMa K omnDpeagelneHUW H

ajHanpsgsXKeHHUST B MNOIAAPHBX KOOPIHUHAa:
OcxemMa geWHcTBHUS HaNpsIXeHUHU MO T paHAM

HeoO0Oxonumo HaWwTwu fdgBpsaxkeHHUE B TOHUEK
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B monspHBHXa TKAOXO POJOWI O )K€ HU € Touku B or
u yranowm f.

Haunuas 3amgauya BIIE&DpPBEHE pe e Ha (
XK. bByccuHneckKkoM. OH nmpeaAmONOXKHI, a OB O C
BaHUEM 3aKOoOHa BCEMUPHOT O TS T OT eRHIKWOS ,

HamBpiac HU 0 Rapmwoa nponopsHHowWHBPREAE 00 AP O
HanbHO KBajaPpRA)Ty paguyca

G, = Acf‘;if, (8.3)

r17e—HA KOTOpPBHH Kod>PpdPuuwme  HT MHNpoOmOpIUHU
onpenenuTh HU3 YCIAIOBHUSN PaBHOBECPAd HEFY H (
HOU paRuypwwm 8. 8, 8. 9.

Puc.8.8. IlonymapoBasag ob6nacTR TrpyHTOBO
P

<Y

vZ

Puc. 8. 9. PacdyerTHasds CXPMBHIOBECCWUHNABIOCYHUIDpPY[
YecnoBue pPaBHOBECHUIH IO JIyeIMa PEO B ® B @ € C
npoekunuumu BC&ZX CHJI Ha O0CH

az=o0
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[To HanpasBenewie T@y® T @ PoiaB xkopaecmumo 1 «
HanpaBlIEeHMUHU nOAeUCTBYEeT peakxKkmus CcO CTO
YUCIAEeHHO paBHaggP anBaHnop/sexie CHTUBKY IO@IMY 0€ €3 Ko &
HNUuKw HAZM®CKEHO ONpeaAenUuTb Yepes:s ompe e .
npouizBert®fug o

¥  @osb QIF
F
Torma ycmnoBHE paBHOBECHS MOXHO 3al
P- f5r@osb@F =0, (8.4)
F

OnpenenuT mnihomapgb d>0Fea ™ @ B B MBI H UKD ® J]

|aai = 20RGinb
lad = RGIb
dF = 20R@in b Rk, (8.5)
[ToncTaBus (8.5) B (8. 4), NOAYYHUM:
P
2
P- AQpffos’ b@inb @b =0, (8.6)
0
Orkyna
P-%AQ:Q (8.7)

TaxuM o0o00paszoM HUCKOMBHU KODDHUHMHEEC HT I

A=3P (8.8)

2p’
OKOHUYATENBbPHO NMOJTYydYUAaeM:
_§P.£osb

- 2; R2 ' (89)

R

[TepevineM OT HaNnpsgaXKeHWUU B NOITSIPHOHU

P

O
Q4+

\j

(o [

1z Yz

Puc.8. 10 CxemMa nneiWICRE@HNT HPHOHKE BHfaila FREC DI
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[Ipy mepexoge HeOOXOITHMUMO YyUYHUTBHBAaTGEH,
TOABKO HamNODpaBlIeHHE JeHUCTBHUSL HaOpsgKeH
OJOIma aKH. [le ppoHavYa db HO R OKI PIEJIC IUIa /MK €H a
T€aAbHOMN M OCOKCOTCPTAWH CITOBJAY. IT P

Sy =S, @osH

cosb = z
R

3P 7
S]é :EIZ?, (8.10)

AHamTor mugHO MOJXHO onmnpe agciaIuT®ob HOpPpMall

I €HUCTBYIWIHUE Ha JaHHOWU DHDIEMEHTAapPHOMU IIIJ
s, =si@osb

g, =20Y2 (8.11)

1
e §dg e
R=VZ’+r* =z8+@—-g u , (8.12)
ST, 0
B ¢°~H
Tor ga:
s, = 3 gFZi (8.13)
e g
20 BL+58 0
& ¢%7 1
UJu
s, =ka> (8.14)
z
r tkeex o> pdpununume v, onpengenaseMbli Ho Ta
z

85.1l0npepemanRpeXeHNn npun pencrTBuUM |
cocCpepgoTOYeHHbBIX CMUI

B cauyudae e McTBHUAH H a OCHOBAHUE H ¢
HanpsgXEeHUSA OoONDpeaenswrcs ¢ HUCOOITb3 O0BactE
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EAR NN

HaﬂpFHKeHMﬂ oOT ﬂeﬁC1'BMﬂ HEeECKONMbKMWX

'6bITb ONpPpEAENENMMaAa HanNnpsasXeHWUn OT pAelc
oTAeNbHOCTMN.

Taxum oOpaszomM oOmas ddopmMyna gHMs O
CTBUSA HECKOIBKHX COCPEIOTOYE HHBX CHI

P, P P
5,=K G+ +K,G2+..+K (8.15)
z z

? ’
852NMNpPpMNOGNNXEHHDBIN MeTHBRNEEAPKEMeMJie OITe Ha

NPOM3IBONIbHO pacnpepgesneHHOW HaA HE

[Ipuy cmoxHO pacunpenenéHHOMW HATPF3 K E
HUS pai30OuMBAaIWT Ha OTAEIbHBE DJI€eMeBEFTBH
cCpeanloTodYyeHHOMW Harpyskoun. (8. 11)

Pl

—

J— ]
P 7

P B

T
s
| T
3
e Bt o

|

s
i3
T
} %]
T
3

\
o

2 7

Puc. 8. llcx®Paxzurpmacnpe 1€¢I€CHUU HAaATMIDP S
OT HAarpys3KHU pacnpeneineHHON mo mia

3HaYeHHUEe COCPEenNOTOYEHHOWU cCcHUIAB 6ynage
Aenax OHaeMeHTA aQpHOollipun mormamg, 1 cCA ompe ae
CUYUTaemM, YTO B M@Npeagenax DHEHOPRGCIOPGARM
HaTrTpys3ku QqOoy)=canst i Hlaor 1a paBHO A€ W CT®@Y 01
ATUTH Yepes3d MNPOMU3BEIEHHUE HUHTCHCHUBMOCT
maagb ODJIEMEHTapHOTO ODJeMeHTa:

P =axiy) Ai
[lonHOoOe HampskKeHHUE B paccMaTpHUBAaECMO

n

. . P
so=a kel

[ 2

-

i
86. OnpepgeneHnme HanpsaXeHWUN OT pPpaBHOMEC[

Harpy3skumuw B BUIE COCPEnAOTOYEC HHB&- CH
YyawWTCSIS OTOBOIABHO pPE€ETKO. 3HAaUYUTENbHO U :
pacunpeageiNleHHBE HaAaDW.e KIbprw poTO MI I®H UHO -MO T
MEpP-EO®CINpPEAECIECHHEBE T a K u C NpOMU3BOIDBE
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MmJOo ma 14 . dopmMma NJomanagu HATPY3 0K MOTY
OpsIMOYTOINBHUK ©U T.MN.) U HEeNpPpPaBUIbHOIM
OnHaAaKO NDONYYHUTDH CTIPPG &I CPHUINC HHIE A PIsL
T0CTH JT U Wb JApAa CPIPRHE@ME HHE® U HaTrpy3KH
nNJomanagu WU NOpPpHU TpPEeyroanbHOM XapaKTepe f
PaccMoTpumM peumeHU-|EacCIOpie ApealBeHHOHM Gip HHD a
cTBylomei# Ha npavMolEbonpme il nhdma xu

Y

Q)¢

Puc. 8. 12 . -pPaacBnHpoemueepiHeOH Ha 1 Har py3 Ka OO0 HOpi=4

Pemeununue OBITO HaWgeHO NYyTEM HUHTET P U
NJomaagum 3 arpyxeHUTSH. B 3aMKHYTOM uBeWK] €
Ha Xo/Js WULKEHT mOWO NMAJMo ma 14 3 arpyxeHUSIH.

1k e dzsroo une K :

P 8b& . 12+b?+272 | G Y
:—Cé— +arcsi 1, 8.16
Zp 2 D2 &% +12 (h? rg\/|2+zza/b2+z 8.‘1 ( )
r e
o ~2
abDO _Reoj24p2 42 (8.17)
¢Z=
3aBucumMmocTbh (8.16) MOXHO 3amumcartehb
s,.=a,d, (8.18)
r 1€0; Kod3 U e mTH Upla CHCACIIPRI )K€ HU U, €K-0 T O

OZ|~
€T HUTDb I o COOTBCTCTBYIOHII/I\\%Z—B?836HI/IH3M B
c -

az. g

a.=f =0

c lscgb_
rafge—-Tra0numwuHasgs GyHKIOHUSA AJISA YT JIOB BX
AHaAaTOTHYHO JOaA89 TOUYEK HAXOAAMUXCST I

s,,=a,d®, (8.19)
- %% g (8.20)
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b

r nfgc—TaO0Onumwyuai=s

HHIA .

B cBoe Bpewmi4

M H T OYKaMMH

b

O BI I O
3aTpPyXKEeHUSI zBa YE T $I@RBR B O AD IIC ,
HaXxongazfipmrc 8 . H a3

YHKIOHUHA PIGERIE° | TOYC&K- IIO

10 KTl ®AH W, HT PO MH
Yye M HBHDP A
.)1yOHuHE

-
4

P

v v

v v v

y4

27

—~— 0

Oz

Pué.13.
YT JOBBMH

o

G20

CxewMma,

MITKWCTpPpUpPpYWIIass COOTHDO

n OCC¢CBbBMHU HaIOopsidadxXCHHUAMHA

TaxuM oOpaszoM MOXHO 3amnuUcCcaTh:
520:4G‘ZC
[Ilpu »TO0oM KO0>3bPUuumumeHTSH pacceHnHBaHH
HEeEHTpPOM MNJIOoOmMaAMWd 3arpyxeHUd TakK U 14
onpeagensTbh NO OJIXHHUM U TeM Xe€e TaOmlwuima
&2C 16
a,=f1 ;—8
¢ b b+
1.8z 106
a, == ;—0
4 (;b—

raferaOnsmudygHKIOH

87. MeToO0p4L YT NOBBbIX

A

T O4YeKk

I[Ipm pacuerTe OCHOBAaHHUMN byHnmZaMe HT O B
HanopsgaXeHHUsS NOoaA LUEeHTPOM HU yTriaiaMud MJ O Ul
TrPYHTOBOTIO MAaccHuBa. B 5 1 0 MM ecTnOyOaMe Y™l OJb
TOYKOCHOBM@BHHPM HI NI E CyNDEepnos3 HUULHUH.

Haa »o>ToO0ro rpysoBasg mninomapagb pa3Ousa
yyacTKHU TakKuUM o00Opasi3om, 4TOOHB TOHUYKHKE,
)Ke HHU e , cTana YyYTriaIOBOHW OIS HUKX. Hanopasa x
CyMMa HAaAaONODPSAOKEMEIEMbD BBIX YYaCTKOB T pPy3o0BO

PaccMoTpuUM HECKONBKO MNpPHUMEPOB OIMNpE
METOIOY .
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JteddidJModdka HaxoagwmTCs ODOJ OJXHOMW U3
puc. 8. 14. B nmnawmsHnoM <canywuyae o0myw miao.
ONpsAsMOMBRIKUYACTIKa, nnss ynob6cTtTBa 06003Ha

Y Y Yvvow
Z
M_
B C
1/ 1 2
|
|
A M D

Puc 8. 14. CxeMa K omnpeaeneHWUIW HAaAaNpsHgXKEeHUH

[TomHOoOe cXMMawOmee HAaAaNDpPSIKEHHUE B r-04YK
K€ HHUHU OT JOTBYX YyYdacTEKOB:

sz:alq)+a2q):(al+a2)q) (8.21)
r M HTEHCUBHOCT-pPAaPHBEQRMEPHBONU HAT P

: Q

alzlfz-l_lg

4 b=

: Q

azzif Z;|_28’

48,

onpeneneHUH Kodbpbuuume HT @Q®R I P a C
He 06 X 0 nlmma u 6100 MMBH IH aT 5Tb CYTTOOP O H a I
CTOpPOHAa MNpPAMOYTIOJdIbHMUKAa.

IIp u
TaoOnumawM
b-yaume ap ma 4

1, =|AB|b, =|AM|
JteddgsdTieco 2k a HaxXxoOaAHUTCSA NOJA MNIOTIMAIb I -
VYVYVYVYVY
z
M
B N c
I
2 |
m f
A
A g D

Ompe€ ac JMICOHBUBKX HTAOMUPECAKK € H

CxeMa K
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B 3T O0OM caomyuyae HanopsHXeHHEe B T O 9 K €
HanpsxeHUWUU oT ywacTtkoB 1, 2,3, 4:
s,=la,+a,+a,+a,)P (8.22)

lJtcdddi BoBxka pacmomoxXeHa 3a MHOpejgedarl
3 TOM CcJlydyae JOTOCTPOHUM TIJ O HayI3bk 03fa rup ypKae 3
HNONYyYEHHYW TPy3O0BYyIW NONaIomanb HAaAa ydacTHK

YYYVYVYVY

Puc 8. 16. CxeMa K omnpeaeneHWUIW HAaAaNpsHgXKeHUH

Hanpsxenue B ToOoke M OynmneT paBHO CVY
3a4a Y9EEHOM HaNOpPsSIXEHHHN OT HECYIMEe CTBY OIHA X .

S, :(al+a2 -4y ""4)(.:.'3 (8.23)

Jtedd3ddToBAka HaxoOoAHUTCS 3a MNpeageaemMu

Kai3aHo Ha pwuc. 8. 17.
YV YVYYVY
z
B C
|
3
! |
A D\_l
2 H\ |
I |
I
_______ M
Puc 8. 17. CxeMa K omnpengeneHHUI Hanpé4xeHUH
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& O [ CIEN ]

Kak wu B npeagspIymeM CIlIydyae JOCTpOoOH
rpys3KOU. Touxka M O6yner yri1oBOUW 1.

oW ToOuke OynaeT PpaBHO HAaAaONpPpsIXEHHUI OT

NpsIXKEHHUMN OT HECYyMeCcCTBYKWMPNRNNKY HHAGLAIT-B O F

4 BBHUHTAaWTCHd JABa pa3iza. [ToaToMy o0K

npssXkeHUHU B Touke M OyaneT BHIISAETH
S, =(a1' a,- ds +a4)® (8-24)

88. OnpepgpeneHme HanpsaXeHWUNn OT Harpy

OTnenpbpHBE T UM®BB (wMeEIAM™MEHO CTaTOoO4YlyO B

o popwmy ( kx npumMepy, byHaaMeHTBHB 1O
rpy3Ky Ha TpPYHTOBOE OCHOBAaHHUE MO XKH
HE UHOW pmEBEDMMEPEHDEe HHOMN HAaTpPy3 KU, PpH

Puc. 8. 18 Tlonoparaispepi@BIRMMAPIH M AT PYy3 I

Hanmp s xeeaioop MUpyemMoe COCTOSHHUE T pPYyH
yuyae OyneTrT OOOCKKMamywTBO®YSB@aae B BHO HU3E-KY
I MaTepHUAaNOB NPHU-IRIMDOPMHANY VE MO M HD & H
HUSA, NepONeHOAUKYITISIPHBE paccMarTypmwBae.l
pasBlmwse xle. MOXHO CcKa3aTh U 0 xaeddopmMa
[ToaToMy naasg o1 elHSK(MO PHMAHIPPYSCKMEOHTHOO COO-C T (
OCHOBAaHUSA B MNITOCKOHWU 3apgadge Joocpraa T
II P s %Oz H i Thy.

PacyueTrTnHnas c¢cxeMa K omnpenaeidleHUW HAaTI
MmBeageHna Ha pwuc. 8. 19.
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Puc. 8. 19. PacuerTHnasada cxemMa K oOOnpenagedne

Pemeuwnwune nagns mQaHHOTO clIydyas Tarkake O
HHU S ypaBHEHUH byccuHnecka c yaieToM T
HaTrpy3KH.

e o _ ~

s, =ﬂg@rctga y+arcga+y8+D

i’ P z =

¥sz =%rctg?2 Y +arctg27Y8- D (8.25)
) Pg¢ z Z +

! 4aqyZ

J\[yz :tz)’: f 2 1

i pl_(x2+22- a2) +4a222J

ra@monymupuUuHAa MOINTOCOBOMW HATPYS3KHU;
- MHTEHCHUBHOMX HATPY3 KHU,;
VZ-KoopauHuHafpl TOYKHU
D= r2aqz(y2-zz-a2) .
pl(x2+22-a2)2+4a222]

I’'naBHBE HHMASIO PMIOKKEH O O N p e 1€ nTUuTh 4YeEIpes3
CTaBASMOMUA CcoOOU yroan ™Me XIAYy JTHUHUS MMMH,
MU MNTOJNIOCOBOW HAarpys3KMHT, puc. 8. 20.
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7z
Puc. 8. 20. HanpaBsnenue ageuMcTBHUSA T JdJaBHEBX

3Ha4Ye HHEC FH&BHHMHE&@W$E@RM%TH HI-0 C
CUMOCTMAIM:

fésl :HC"Qa +sina),
i P : (8.26)
ls, :HC"Qa - sina);
= p
CnenyeT OTMETHTH, YyTO @miIomapgKasg- Ha

e HH,f NEepHeHAUKYIAsISspHaAa OHCCEKTpHUCE YT I

89. MeTopAabl TpadPMnuecKOoOTl 0OA NPEIMT T A GBH I H

Honsas ToOT O, YyTOOB MNpexcTaBUTH X apak
HanpsgdaXE€eHHUU B TPYHTOBOM OCHOBAHUHU yB M
IONHE€ OCHOBHBE METOAB TpaduvyeckKoOodi B U 3

1 Onowpse HaOnpsHgXKe HUIH,

1 JJuonuu OO HMHAKOBSBX UBDIOD@APKY U

1 Onnuncse HaODps§gXKe HHUH.

Kak H3BeCTHO 5 IIPH AHPMIKD M8 eMEEIHI HIN S 0
I'IOCTpOGHHbII7I O n A T O4YeK, nﬁlp(auﬂ,npmHan

H&pr[)KSQ,HPIHﬁOCTpOCHHLIX IIo pas3 dHWuYHBM J U H
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Puc.8.21. IIpumMeps ;- BmpPpiIBaBpE PRGAKAND & O
2-B1O0OAb TOPHUBZOHTANbHOMWU THUHHUTLF

JUHHMH OJNHMHAKOBBHBX HRANPB KB HBEHIT UK-0 6 K
Xe Hipsguwe p i 3 006ap A8 MWOITOCOB

puc
6)
b
—,
2 -b b B
,,f": ! ﬂ__..f‘*».._; ) .:H“““‘-. ¥
T [N
) /‘/ \\\ 0.
1.3b
Y

44

L]

2

Puc. 8. 22. TUHUMU OJUHAKN B BK)I H;a BBP)A K.C H U I :

DOanuncs HanpsXeHUU NTO3BOIAIAIWT T padu
U MUHTEHCHBHOCTbH T ITaBHBX HaNDpsHXeHEKH B
HUMHU CcTPpPpoOSTCSH urtaokOubM HoaOmppaazBoJMEe, H U € U Ipa 3 M

ca COOTBETCTBOBAaIN TIyJdad HB® MY P H A—THPACIBE St BKH I
HUKy, cpuc. 8. 23
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Puc. 8.23. Dnnanuncs HaNonpsgXKeHHUH
81l0.PacnpepgeneHne HanpdaxXeHWUN OT €O DOC

Kak yxe oTMedalochb -IBespIDEp, M HHPAO BHAAHTHPO SIE XK
TPYHTOBOTIO MaccuBa OOXTBImMOE BJHUSI HUEC O]
ro Beca TPpPYHTa. [Ipy MOMHOCTMHU aKTEWB H (
HUSA OT COOCTBEHHOTO BE€C ao IBGIAIE 3l B KM HlU &
XKEHUAMU OT ((YyHAZAaMEHTOB COOpPYXeEeHUS: .

JJlaBneHnue, KOTODpOE® co3gaceTrt B € C HUB Bl I
POOIHOM 3 alller aHIPM,P OHEHHEMMBTaocBTBrMn 1 ulfutaidts s
dzS @B Bi1e HU 4 oma s MOMJHOCTBK OIAZHOPOZHOTO
MpUO3 BE€ 1 €EHUE YyIE€eIbHOIO BECa TPYHTa H

IIpy TrOpHU3OHTAINIBHOWU JTHEBHOWU MOBEDPXH
O0OKOBOTO pacmUMpeEeHHUST T pPpYyHTAa JTaBICWHEC
me My HaOpAXKe HMINOOpPoa CXKHUMaWWIE® OBETBPE H KO H
rpyHTa OyaxeT TpeyromnbHOTWH.

B HeomnHOpPpOIHEBHX TpPYHTax HamnpsHXeHUH
onpenenluThb KakK CYMMY HanpsHxXXeHHUU OT B E

n
syg:agicuhi
i=1 : (8.27)
r 1f4-M o mH oi<rtob Cao0s4.
Yi-yalelbHBNHOBEECITIOS T PYHTa.

[IlpuMep HODwWpPpH HaAaNDpPpSNIXKEHUTI OT COOCTBEC
puc. 8. 24.
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Puc. 8. 24. [IpumMmep HHOnOpH CXKHUMa
B B OJOHAaCHBIE thomnxp erapeyIHaTeaTXxc o C
ne MCTBUH B O JI BI. B BOJOBMEIAae MBI X
H0ecCKUH, €T KHE cymecwu) yA€db HBH
CTBMHA B O I bBI MOJXHO onmpe axciaIduT®»b
giW:gs_gw

I 1 -y 1Y€ HHE HB € C

Yw—yY A €JI1bHBHU BE
J-Kkodbdbunmume HT

B3 BemusaHUeE

B F25pa3a
Ecamn BOJOBMETIA € MBI H cIoun

€ MBI M

CTB
A bL,

H € B O 1

TPYHTOM

bl

CHHMAS®C

HaXxXoasgiume M c 4 B

Ha puc

8. 25 mp

1+e

T B C P I BX qgac

c dponam (1

NOPUCTOCTH
BOJOMW YacTHI

(OTHOPOAHBMHU

T C 4 u H a

TUIL T
0 x H/

rpyH

MOJOgCT

PYHT a
M

TpPYHTa

Ta 1p

mygi-a € T

I T MHMUCUT-BI M U

Kp OB

nopax TPYHTa

B3BeHII/IBaIOI_I_IeﬂrOBOﬂHeBﬁCHTBHHaHHHHH

Puc.
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[

Y2
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Y3
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/

UBCAOC€ H IIp
G5=ylz
_______ hl
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_______ R
h,
624,
hs

-

5 MIOpP B 1P
HaJlWuduHus

HPpPOAHOIO Jna
BOJAOYINODPHBX

uMeE D
BOJO

BJICHMNHA
CJIOC€B

€ OB 0O I

5 0 0P bl
ynonopH

cC yuue
TPYHT
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B rauvwHUCTB B X3 ar puyxd TTRJXO THBBO i y ma K O B K U |
13aHHOMW BOJAB THUAPOCTATHUYECKOE JaBJIa:
OTrpaHUYEHHONU MNMOBEPXHOCTHU YacTWHBH.
T MEeHbme, U OyITeT MUMEeTBh MECTO JHIUb
YVHTAa B O3 TOM CJY Y aBebl PMAOKICHHOU 10 T P € A € J1 U T b

diN:gd - am@

T 0 & W

rn&—-kod>¢bpdbuunumedHT MeHB me 1, OIpUHUMA E
PYHTa.

B mpakxkTHuecKHUX pacuyeTax MOXHO BCEI
eMm Oonee, YTO B OH3TOM ClIydYyae @NOTpEIIH

paKTHBICCECTKJMA M A €T B 3 amac HaJAe€eXHOCTH
Bonmnpocs g8 CaMOKOHTPOUIH

1.Kakmwue pacueTHESHE MoOagenu Haumbomdee q
CHOBAaHMUHU GyHITAaMEeHTOB?

29T o nmoagpasyMeBaceTCHd NMOa TMWHMOHSISTHUEM
ucnepcHOMN cpenage?

llepeuncanute HBRBGBO HPMPPIOKEEAa HHOT 0O C 0 C
4AChbopMynupyidTe OpPpUHUUND JTHUHEUHOHU nge
S llepeuncnanuTe OCHOBHBE JONylmeHUSI MeT
PYHTE®E K aKe IoUpiMWIpHiy0oe MOT O CHODJIJOMHOT O T €I
6.Ka k onmnpenensaeTcd C KHUSM ® DIIECEO CP & MM |0 T M
U Jabl?

7. Kakxk ompeageau TSpO TH QHNEPCAKHOCTHPUKEH X C O C P € 11 O
8BKak onmpenenuTh b HaNDpMHRMCHIPE® T@T Cc PHGIH
TaONUUYHBU MeTOmdTZ) ?

9.0c HOBHBE MOJOJXeEeHHU: MEeTO/HIa Yy HH @ B bl
anpsgsXeHMUMUWU B MaccuBe T PYHTa.
10Kak ompeagenuTh HamOpsgXKXeHHUE OT H
11 Xak ompeagenuThb HaNOpsIXEeHHUE OT C

(el
H <

r
0

o &

9. TEOPUSA NPEAEJJRKRHEBNOKEEHHOI' O COCITOSAHU
I'PYHTOB

91. NMpepgpenbHOEe HaAaNPAXEHHOE COCTOSAHLMU:

I'p y Hatrsio BC p e 1 a , KakK uWU nTwbOo#H apyroun K
OCTHUXE HUU T pe e JHpeH(pOor poM HHPAYIIEPMIOK €OH HCO® € T O
epnaTh CBOIW HECYMywW CHOCOOHOCTG®SB.

B TBepaowmw CcOnamToOmMHOMW Ccpelae MNpHU HUBIHEDP
SIOTCS TPpPpENMUHB HE PB3 BRHRBEBIHEMTAPODE 0
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TE€eHUWUKWw MaTepHanTa KOHCTpPYKIOIHUH ( XpymMEKOE
TENbHBX MNITacTHUUYECKHXN aer(noapeM akIDIENR p(aB sp3yK

B rpyHTOBOM OCHOBAaHMUU, npeacTaassid s o
CTOS MY HUMPOOTMEBMBX YacCcTHUI CKalidbHBHX

cXxeMa «paj3pymeHHUSTA» OTIAIHYAaEeTCsTI OT XPpYTI

Boene p B Bpx, ucuepnaHMue HeECYymMeHd ¢ MWMOC O
BOJAZUT HE K €ero «paszapoOmeHUIWO», a BK O
KOHCUYHOM HTOTre YKCTOMNMMBIDCTVNTOBPHOIBRAKPA
me  HUE» TPYHTOBOTO OCHOBAQHHUSN MOXHO TP
JqJans AUCHOEPCHBX Ccpea OparBUTIesE ey CaTp M Wk

BeBTODpEHX, HacCTynNilneHHUE HIPEHAEBAB HODAK
HEKOTOpoOH orpandzjewmwmazdl j shHhY a diisinls Qlae y
ncudepmaHHUSH Hecymeid CcCHOCOOHOCTH B&=LTO
NenNbHBX B3HAaYEeHUWU HanNnpsXKeHUU B OTY¥AbH
IOT CS JTOKAalbHBE 000pbACC THICE COIKBaM3r KB a IKTOIT-C Yy II
HUE Ha HanpsigiXKEeHHOE COCTOSHHUE BCEICO O
HOBAHHUE MNOTEpPAITO YCTOMYUBOCTDH 3 0HH C
€M JTOJNXHB JTOCTHUTHYTH ONpPpeEeanenTeHHBX pa
byHmTaMe HT a

Ha pwuc. 9.1 MOKaj3aHBHB IBE C X € MBI, U1
Hecymeud cmocoOHOCTMH T pyHTaa)., Bipme paBoocm
HEKOTOpPOW MNmMpeaenlbHON HATPYB3KHU OCHOBAa
nedbopmMupyerTcSs, YaCcCTh T RYKH®DCCTHEBIUBOST™
MeHTaAa MNpHODOIABMAaceTCcs . foerojrte jmp olzfrplsctsd® ~yufao
o Odzdw M BBtOL 59 Odzd judg LoHdE e pox'uffoxta@ .G tolz C

Bo BTopowm c #0y)u awc u(eppurca. 9u.el H e c y oie #
OXJITaeTcsHg CHNOJNI3aHMWUEM 4YlaoC THAEC KTOPTYOHPTOOHB OII O
Ha3 b Balktmojitcn dztsmlis.t & J] affpHueobsdiic Oc 1y u a COOT
YyCTOMUUYHUBOCTHU OTKOCa.

a)

=

Puc. 9. 1. CxeMB TNOTEpPH YCTOHOHNHBOPGAHBOELDP VH-DC B G
HUS GYHIaAaMOHEPBE;, YyEroiMuumuBOCTHU OTZKOGC

B o0oux cnydyasx mpHw TOTEDPpe y cCTAOBWUI U

OAHOW YaAacCTHWU TPYHTOBOINO MaccwHBAa O TOH-O C ¥
COOHOCTH®S® OCHOBAaHUHA Oynmer onHyea ¢ € 4B M
YcnoBuUue CcoOXpaHEHUH H paBHOBECHS T PYHT
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NOCTaBIEHMHU KacaTelIbHBX HAMNPSINKEeHUH
aBuno, mno 3axoHy Kynowmwa (aexngusas 5).
KacartenpbpHbe HanpsXeHUSH, KaK ¥XBGCT
yraninamM mnoagomBbB (GynHnagamenTta (cwMm. qT€ K 1
a4YyeHUd OHHU JATOCTHUTIAaWT CcHavamdTa B €yTr I
YyeHUuEeM Harpys3KHU YT ITIOBBE 3 0HB OCHORB
NpsXeHUSIMHU YVBEIIUDWBRHMPHGIE. 000 @ma 3T W0
USHUSA KOTOPBHBX ®HU TMPOUCXOAHU BHBHOOP T Py
O6nacrThb npeagenbHOTrO paBHOBECMWUHA n
beM rP ydHtToBor o OCHOBAQHMWMWA, B KOTO
CTNr awrT cCBOWMKX npeagenbHBbLBX 3HaAayYeHnin.

| b |

\ NI‘

\ /

-~ \—/

\

Puc. 9.2. PaszBurtrue 30H NpeaAenTbHOIrO paBH

Onpenenenue pa33MepOoOB Hu O4Y9epTaHM-A 3
HT MoTCDpPpH yCTOP’I‘{HBOCTI/I A BJJAd¢€TCd- 01
J b HOTO paBHOBCCHAI.

B nanspHe nuip &/ eJOBIA BIPISA XX € HH bl M COXTOM |
Apai3yMeBarTh5H

TakKkoe COCTOAHME, npwu KOTOpOM Man
3pencTBMNe NNUN YMeHbWeHMWE NPOYHOCTMU
wecTtTBYylWer o paBHoBeCcuMda WU B KOHEYHO
er o MmaccmBa T PYHTa.

[locmencTBHUA HAaCTyHONDAEHUSA TNpPpEeAECEITBRHOT
44X AaAs8 3 0TaHWUWU ©U COOPYXKEHHUMHNU HOCSKTE,

P, puc. 9. 1. [TopTOMY TakKoe HaNOp ATHKE H I
BaTh KaK HEJIONDYCTHUMOE.

Puc. 9. 3. Hmnvmpmﬁmmmman OCHOBAaHUMH
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B nmpensmaymeid nDTE€KODUHU MB paccMOTP~L AU
Huid B rpyHTe. TenehPp@SC o srtatmonj dz'a EDYutp'«
wWdzdwWw cGctokzdzlstsoatsets BROMMdo O BEHJIS f§toj HJ
Okl Cd, Mt otglflsthpmfoslz ¢ jhcdtg] dfjffnZdh 4 2 MY s

B paMkax Teopuum O TnN-peHhopPMHDPpMCECMAaMped
pemamoOTCsI 3ajgadw HEe TONBKO HmMO OMNpPeEage:]
HO U 3apgaunwzmisd?pdge iy nls Cdsinpse Qo ozg alze
CGlolzdzls © de® JjY thmtdftastddz 3 § dad W

92. HayuanbHasa MU npeagenbHas KPWUTWNUV
PaccMoTrTpumM cxeMy pais3BUTHS O00J@OGTE ]
CTOSHHUS NTOJ WNDTOTXOMBOMN dGyHTaAaMeHTa U CO
nedbopMUPYEMOTO COCTOSHUSA TpyHTG® ®, (ap-0 a.
CTHU TNpeaenbHOTO pPaBHOBECHSN TMmMepBOHAaaUIa]J
puc-=2a9. 4dHarpys3ky, Opu KOTOpPOMWU HAaUYHUHAIIT
caBura o ®No3 Hagwmwumm e T c g ,N| cHOTOOT BHEaTTCPTYB3yKeaT
basz e ymepyopwmManui.
i b

-'l} I

0)

1 'IL
N
— /i/ e 7
O P 0,25b
4 ;
\‘w-.__,l '!-.-"'j
B) ) Ni Niu Nm N
1 *
I -
Il
Il
) IV
S
Puc. 9. 4. CxeMa pa3BUTHUA 30H ONpeaenbHOTO ]
OCHOBAaHM EMOMEOHT oOpaszoBaHHUL obOmnacTeM mp
6B MOMEeHT, Koraa o0mnacTb mnpepnenak2Bbpro pari
BB MOMEHT oOOpa3oBaHUIHA BBHIOOpa T g

ryrpaduk 3 aBUCHUMOCT HUSo0rTc aumakrMp. y(sykauag a me H T

[lo Mepe yBenuwWUYeHUSA HATPY3KHU Haa-QyeE

TEeNbHBE HANPSIXKEeHHUST JO0 CTHMWMING 0TI OIT Pr & M & JH H
BarwTCc 4. [IlppyaHIsTO CcUYUTaATGH, YTO KOT Ba T
HOBECHS JOCTHUTraeT 4YeTBephu bmvpuwm 1dyw
MECTHBX CABHT OB mNepexoaum B Gaszy PBEHTEC
MaIuu.
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Harpyw,kacooTrTBeTcTBYImall
HOW KPUTWMYeECKOHKa&xHa ayxpey 3K DMe 9a J10C b
Harpys3Ka
q oO0OmacThb TNpUME HMeMIpPCCPr MU PTye
0 HanpsaXEeHUU B MacCcCHUBE

U BawiIuiu
npeageneHUHN

H K B bINBdn YbHAF ST A |

B bI II

pacclhizitaelzh @1 4] g dz f c®fpHtaw

€0 VP b X1
T pyH

IIpy npmanpHE HWmE M yBEe€IUUYEHUEM HaAarpys:
pacmupsawOTCsA U, B KOHEYHOM HUTOT €, CIHUFE
NOBEpPXHOCT HBB U ,70 upowoc .191.y40 uch. 91 15 .B LI O P, D

HarpyyNz,kanpu KOTOPOWU OCHOBAHHUE TE€pi4

npefpenbHOW KPUTUYECKOWM HaAar pys3Koim.

777 iy

9.3.

Onwun
H U
8 ) Ul u
H ¢
pPeEHIOUAIID

U yYypaBHE
YpPaBHEHHU

r neG,

TOUYHULbBIE

u
U OCHOBBBAaETCH4
MOJdEnHu
i-mepopmMupye Mo
Pe me nue

H a

H
H

17§

3

pelweHUs

cmoco0OO0OB

'nyOuMUHHBNA BBHIODPD

Teopuun npeppgensb
peme HU A 3HAMa YCMOG COT
Ha MOJAZE€IHu Ccpeasb TEe€o
yopyromnigiacTHUY€eCHOU
cCpeas MU Cpeab TEOoOpHUH

MOXeT OBTBH HOMYP@EGMUPEHE-C K K
BIX yYpaBHEHUWU pPaBHOBECHUSN TPy
uag n-KymewetT@S Mdpa B mmockoi#
MOXHO 3amnumcaTtThb B BHUIE:
eus,  Miyz_
i =
7 K My
1
iH5u+Ufu:
T HY Mz
! . . (9.1)
! S,-S, oL U-u,
| T - =Sy ,eee——;= =SIry
2@Q@ty/ +s,+5, u, +u,

0G0, ETK O MII @ BIe H € H3 O p a

KOODpJMWHA JI a® H BIE

HanpsXeHUU B
HanpsHgxXeHUSH .
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Ucnmons3ys TpPUTOHOMETpPHUUYECKHUE Tmnpeood

Mo plbynouna (5.9, 5.10) , 3amumeM B BH
JIna HeCcCBSA3aHHBX T PYHTOHRB

Sp_ Losinj t2%5A°J/8 | 9.2)
S1 1+sinj
AHaIToa@ UMMHA CBSA3aHHBX T PYHTOB:
1 - . .St
51782 _ygj 1152 (9.3)
cog 2 2
Te X e YpaBHECHUHSI 3 anumeM 4Yepe3s3 m-anp

KaX mapananenbHBX JOekapPZVYBOH cHUCTEME K
JJnsa HeCBSA3aHHBX T PYHTORB:

(Sz_ ) +4t22y_

b s F =
To xe o J1 4 C BAdB a HH BI X I pPYHTO

(5.5, +40,

(sz+sy+2('?z('btg/)

5 =sin’j (9.5)

OkKkoOHYAaTENIDb HO CnucCcTCMaA ypaBHeHHﬁF-HHJ

BCTCTBY KOIHA X npecancialIbHOMY HalopsidgdiXKCHHOMY
NJIOCKOH 3 aJa4du 6y,[[eT HMCTDb B HUA:

5
e W,

iz oy

1

1||15y Yy 0

[ (9.6)
Do (s,-s,f+a?, sin/
}(sy+sz+2®®tg/)2

[Toytlueunnas cuctemMa (9.6) U3 TpPpEeRrR-YD
AsSeTcs CTAaTHUYECKHU ONpeaAEeTUMOMN U MOXKE:
BBCINEWN MaTeMaTHUKH. CinoXHOCTSHB MNOJNYYEH
CIOBIHUBaeTCsI TEM, 9T O J B ac ayHpbR BBH eaHEHDI} €1

aJlTbHOM BHIEC.
PemeHnune H5THUX ypaBHEHHHU 3aBUCHUTO OT

XeT OBTBH NONYyYE€HO ITHIMb METOTAaMH YHUCI
omepBsBBHX KOMY yaIaloch pemurTsb TaHHY I !
B. B. CoxonmnoBckuium pleomeyauwesn upuest tcg H p ez ek
Ctedlsdyj MS tspla cdaOvedelzp kM B pas mgeme 9. 5.
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OAnsas onpedp@u@dz'udes? CutadrispdywpJ kit S o ® H 0
BarThC A M3 BE€CTHBMH ypaBa@EHMMIMMY €TMIEBXD H1
AYyY4UTH PpelmeHUS B 3 aMWUK HFTSDM BPAKT & %O
HUSA .

9.4. HayanbHasda KpPpNTUMnyecekKasd Harl |
HayanpHasg KpHUTHUYECKas HAarpys3KarT MO X
HOM pemeHHUHU YypPpPaBHEHHUWU A9 OODpeaAEIEHIU:
Harpysku (8.26) U YypaBHEHUHK en pMyupeaissan

(5.9,5.10) .

PacuerHnas cxewMma pIgI O onpenaneneHUH H
npuUBEeITEeHA H puc. 9. 4. Ecauw ¢¢yunnmawenrt
MUMO HAarpys3EkKH oOoT GGyHITaMeHTa, Ha OCHO

I EYHODpBH MO XH O 34 ME€ I

pacnpeanenaecH

a
K
BBIIIEC JIE€ XKalleTa
H
jone ncsa B IMIa

2
o#fi Harpyr¥dii HETEPEEMBEOC:
H ¢

p=—1"
A

WL WL g=yd

/7/ Tt HNEEEEEEEREEENENR::
b o/ >Y

z o
M
\4
Z
a) 0)
Puc. 9. 5. PacuerHnasada cxeMa K ONpeaelNeHHUI

ajc xeMa ja3zeanrmioyrbo ¢y H T a Me HT a ;
O)pacueTHasds cXxXxeMa K oOnNpeageileHUI HAavdIalIbhp:

CbopMupyemM OCHOBHBE JONYyIEeHUASTS UI-pH
Yye CKOW HATpy3KH:

fycnoBHS nedbopMUpPOBAaHUI TPYHTOBOT
YyCIOBHUSM TpPpHHIUINMHU PDIYMEHM OICHTOW r1apeypmwipa ( a1 e

fHaOpsgXe HHU A OT cobcTBeHHOIoO Beca
pacunpeagenenuns (MmMapoBOMW TEH3O0pP HaNOpPsI Ke

Sg12592:5g3, (9.7)
fTTaBHEBE HamompsgiXeHUS OT HTOMOIJIHMUTE I E

OIO1s8 MNMONOCOMBO@B HYCP Y BHKRAANXD ADKEHHIT 0 g€ Do
coctToagHus) (nexunwmsa 10).
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So1 —%(a +sina)

(9.8)

Ses="(a - sina)

r a@=p-yd-nonmnonuurenbHOEe (CBEPXOPHUDOLI
NoagOMWBB GyHITaAaMeHTa.

I maBHOE Hamp skewme M OynagerT CSIK)KI€ A HIULIMB
OT JAOMNMOITHMUTEAbHOT O [ @ BHJACTHPUASK €OHTH M YOHTT ach
ro BecCcag.TpyHTa o

51:501+5g1
AHanorumusio a1 O

S3=Sp3t S g3
CornacHO NPHUHATOMY JAOMNYIE HY O:

Sglzsgz:5g329d+éz, (9.9)

r 1, 0360 14 BHHAaIDDPIIXKXKCHHI OT coOcCcTBEH
’Y YIICJIBHBII/I B € C I PYHTa B BI I € II O 4 0 IIB BI
Y—T XK€ HHIKXC II1 OO0 0 IIB BI I pPYHT a .

CyMMapHBE T HaBHBE Hacnpyuyke HWMM Ba OTPOS
CcoOCTBEHHOTIO Beca TpPYHTa:

5, =850+ =2 (a +sina)+gd+ g (9.10)
p
_ Po : :
S5 =S03+ S ;(a-sma)wdwz (9.11)
Ncxonnwnasa cucTtTemMa ypaBHeHHUHN Oynanert wu
e -q :
“sl:p—gd(a+sina)+gd+gz
0 Y
'o _p-gd. -
IS, —T(a - sina)+gd+g (9.12)
T
1 S1-S -
% 1 28 _ _ =sinj
i31+s3+2sz:C¢tgj
[Tomyduye HH a4 CUCTEMa YpPaBHEHHUUN MmMepPBC
pemeHa METOJIXOM MNOJACTA aHOBEKH. HewumwsBecT
HamnmpsdXegHswsl BE& IJULZEBPEDpPpOHONpPpEeaAEenNsaseT T AyOHUH
ToOdYfk@a yriaioM BHUIHUMOCTH O, HaXoa s IMmeHC A
CTOSHHUU, PHUC. 9. 5.
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/) ~— 7N
Zimax 2l m\ % () Oy ik
R P ‘o7 ftgjnjozdiscts teChdisn jfrgl
Puc.9.6. K onpepnpeneHHUI MaKCUMalbHOHN T a1yOHUH

Pemasa cuctemoyun  dZmpbHiogy 4 of M H
- gk 0 g g 913)
pg g 2 g

HNansas ompeneneHUST MaZEZng 1 M3aOIHbbH OIP €T MICYJIOBUT
BecHUsSs TpPpyHTaAa MNOpHU NaHHOWU HATPY3IKEe TMNmpo
daum mpupaBusewm £k O0:

dz_p-gdgeom 3. (9.14)
da P g ¢sinj -

Z =

OrTkyonna

cosa =sinj

|- OO

cosa = co%‘éZ -/
c2

a :B-/

2

Taxum obO6OpaszowMm, TOYKHU TPYHTOBOTO OC

o ~

ap .
a£—]80npez[enﬂ}oT HUXHIK T paHUNY P a38B U T |

cuss TvTpyHTa (puc.9.6.)
[ToncTaBUB NMONYyYEHHOE 3 HAaYE€HHUE O- B
cuTe ,b HIDO T Yy U U M :

£ vod + o Cota |
Pe = pcﬁg@max gd (I;th.l )+gd (915)
ctg +j - -~
g +]J 5
HJonmycrTtum, Y4TO HeobOXomuMo HaAaWUTHU BEI
KOTOpPOM HHU B OOXHOMW TOHJEE/]ErJIPbyHHOTEO B © 0 ©
HacTymaeTrT. T&nar@ c T» mpumem
_pQgd+clatg/ .
Tor Ria Cég p)+gd (9.16)
Ctg/""/"z
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b
HarpyBBxxaaazpiBaeTcs KpaeBBM KpPHUTHUUEC

TCOpPpCTHUTCCKHU COOTBCTCTBYCT MOMCHTY I «
npeagbHOT O paBHOBCCHIA.

[Ip WZnax=0.2HD HeTpyaAHO Ha#uT™wH BEIMUYHUHY H

HaTlrpy3KHU:

:pCﬁ0.2593+g'd +C®'tg/)+g'd

Py 9.17
ctg/+/-£ (6-17)
2
9T 0 B bBIpaXcCc HMHUC MO XHO OHpuBCCTH K K a H
P, =M p+M gd+Mc (9.18)
FHMg: 0,25 p;|\/|q: P p+]_; M. = Gty p-K03 bubu 1
ctg +j - = ctg +j - = ctg +j - =
g +J 5 g +J 5 g +] 5
€ HT BI HGCYHIGfI CHOCO6HOCTI/I, 3 adBHCAdIIHUC

rpyHTta ¢. G/lGaymeeT™ Hee0O OTBETCTBOBATDHL OKDOFE

u

e l=" RO e R =
o H "R ND

<
©

=

=

o

=~

Me cTHB XN, (cpomBeu.Tr 0l1B9 . 4, 1)

9.5. MpemeHaa KpuUuTuMuyeckas Harpy

951.06WMe NOMTOXEHMUSA

JJanpHeEe e e YyBE€JIUUY€E HHU-E Harpy3k@ c¢B:
MBOJIUT K POCTY 30H TOpeanenanbHOTO OpaB.]
a obnmacrTwu npenenbHOT O P @ B HOOBBE EPCXIUHSO C
ONbXKEHHU A, OPOMUCXOIUT CIOABUT OAHOMU U:
O coOmnmpoBOXJIZaeTcsa Ppe3KOHWU mpocanagkrKeiu
CTHBM BBIOOPOM. I'pyHTOBOE OCHOBAaQHUHE
Harpysxka, OIpU KOTOPOUWUWNUMPROUC KXW I BT H
3HBAPERLTbHON Kpuhukyeckeik uP npeaen
as Hagpyc3okoaT B(e TCTBYE€T HCUYEpPHaHWUIW HE
Kak yxe oTMeuanochb BBbBIIE, 3Ha4dYeHUE
K€ T OBTDH I OBIMYCUCETHHOO MII ppie MccCH U e M A U P e p
U paBHOBECHUS TPYHTOBOIO MacCcCHUBaAa-MU )
noHna (9. 6).

CnoXHOCTSH PpemeHMUdI JAaHHOWU 3 agadvyud 3 a
bopMUpPYEMOTO COCTOSHUSA TPYHTOBGE® O

oI b IoImpu NCIOOIOdb3 OBAaHHUHMU MECTOODORB HC IHNHC
KpOMe T OTr O, H € B O B CC X T O 4K axXx ¢ PYH
J b HOC€ COCTOSIHdHHJC, B HCEC KOTODPpPBX o0mac:-
q €T OTCYyYTCTBOBATGLbB. TMGCMTBMBH_IQI[H'H}IEDJ

acCTHYECKYy0 3amgaduy.
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51

II
H

I ppy Taxom NHDOCTAaHOBKMH peuHmeHHUE 3 a/mga:
PaxkTuHueCcKH JTaHHAasA 3ajgadya MOXEeT OBTSH |

cmoildb30BauHnuemM DBM.

Ecnmn OPUHATH pAan TOMYIEe HUU, e AHMPO

03 BOJS IOU[HU € C JQJOCTAaTOYHOMH
arpy3Ky Ha OCHOBAaAHUIE.

952.[NpepenbHad Harpys

BnepsBsee B5Ta 3amgava @nOpHwu

[Ilpasgnem u PelWcHepoOM.

= O

= A E H

. \1+SiN] . oy
P =(g+ctg )-——— @"% - ¢
q(q 91)1_3an
rag-6okoBas NONpPpPUTPYy3Ka.
OuepraHue ATUHUHN CKOIb KE

b

O JI 4 ImIpakxKTH

K a an4 HeEeB e

COJOImMHOMH u
@tgj ,  (9.19)

HUSA NONpHUBECOC
4

g el p
AHnIa-
X9
4 2 7
+¥ / ?_9
[
¢
Puc. 9. 6. JuHuMHU CKOXTBXEHHUSN NpPHU NMOITOCOBOMU H

Qopmynou (9.19) ™MoxHO 0

OJJb3 OBaAawsb C A

O 3aNT0XEeHUSA, IMOBREEOMOOPYHEHHMOXHO I

953.NMpeagenbHas KputTumyeckasa Har py:
Cob6CTBEHHOIo Beca T pPYyHTa

[Ilpuy yueTe CcoOOCTBEHHOTO

Beca T pe-HTa

€J b HOMU KpPUTHUUYECCKOH Harpys3KH Yy CJOO XKH !
TOXHOMWN, c@8eTHXBYHRATHBATDL XKECTKOCTSH (P

onomBy GyHAZaMEeHTa.
BnepsBore pemeHnunus B TakKoOHU

IocTaHOBKEC

yueHnbn CoxonmnoBckuwm B. B. NUcnmons3 ysH-9U

MalbHBX YpaBHEHHUHNU UM OBbBI

HOlBD XTPWL HER

peaciaIbHOTO pPaBHOBE CCHUIA n nIpuBCcCac H BI P €

M€ IOT BHUI:

Py =Ng @+ Ng @d + N &

(9.20)
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r iN,NoNc—x 03 ddPuunuenrtrnon Hecyme#hn cmocobd
Tabnuma M, COCTAaBIEHHBM I@NOpHWU THOOyMOlmm -BHBy
HEeTro TpeHHUS ¢ U yriaia HAaAaKIOHAa paBHOIET

g=xh
thegd

z
Puc. 9. 7. CxeMa aOeHWCTBHUS HAQKIOHHOMW Ha

Pemeunus mnmnpu mnmpocTpaHCTBEeHHOHN (a<€cu
pe3zanunuesnm B. T. | KOTOpPpB M IPoajac €IMOA T OfHLIEBB 0A I
JaMeHTa B BHJIAE NOPAMOYTrOoOJAIBHOTITO TDPpPEyrTo
npeagelbHOTO paBHOBECHUS OYyIZyT COOTBETOC

D
A _~Pm
D ;4 A H /"Af 2 Dy
I EEFEEEEESEENNE 1y EEEEEEEREEEEN
T HIHTHTH L/ .
Jnfi+ g2 n/2 ltlwy /2 /4 ~y/2
r
B By
z
Puc. 9. 8. OuepraHusds B30H MNpeaAeITbHOIrO paBHDO

3aBUCHUMOCTSBH JIlgUuwa@® 1 ¢araNUI Ke KaH
(9.20), TONBbBKO B 33To0oM caunyugae MNNgMOu
onpenenswTCcCsa N0 APYyTHUM TabOnumaw.

954.NMpepgpenbHas HarpysKka nNpu HecTabunm:
Kakx ObIO0O OTMedyeHO paHee (BKaMHHOAOMN KAWH

S HUMU TPYHTBH o0O0OmTangawT 3HAaUYUTENIbhHO MEHE
caiydyae TmnOpeneilbHYKW HaAarpys3KY HAa OCBROBa:

Hume IHpawgnansas (9.19.), npudnumas ¢=0. 1
Harpys3KH NHO NOpPAMGWI@JBKEGIMESINDIIOIMa U
Ry =514fm+ gd (9.21)
[Ilpu xpyranomM GyHITaAaMEeHTE:
Ry =57+ gd (9.22)
[IlpyBene HHBMHU BBHIE peumleHUIMA MOKHDO
TpalalbHO 3aTrpyXeHHBX GyHOTaMEeHTOB. B c¢
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YyCTOWUYUBDAEMGHT)ay H3 Ha YU T €I b HO CHHUNXAK-TC A
HOMW Harpys3KHU B HDTOM CclIydyae HEeOOXO0IHUDMC

Bompochsl g8 CaMOKOHTPOUJIHA

1. Kakoe cocToOssHHUE TpPpyHTa Ha3BbBBAaCTC

2. Kakwme o0ocCcoOEHHOCTHU WHCUEepPHOHaAaHUSI HE
3Ha eTe"?

3. Uto mpeagcTaBiIaseT cobOo#M oOmMmacTh I

4. I puBenure mpumMeps NDOTEPHU YCTOMUHIL

5 Ha ocHOBaHUHUH, KaKHUX YpPaBHEHHUHN M
oI s onmpengeneHUH npeageinbHOT O Hamnop s *
OCHOBAaHMUSA"?

6. Kak ompenenuThb HadYaldbHYKW KpPHUTHUUYE
ypaBHeHUHE) ?

7. Kack onpenenurTh npeagensHY IO K
(KaHOHHMYEeCKOE ypaBHeHHUEC) ?

10.YCTOUYUBOCTDh OTKOCOB

100.1.OCHOBHbBIE NONOXEHNHA Teopuunm ycToM

10. 1. 1. O6bnacTb NPAKTMNUYBRZTEDIYIDO O@PUHWMET
KOCOB

B paMKaKX T € O p-vHHA MIPPICKIE CHIHBOH 0OI' OC O C TTO-A H |
cd 3ajlavya OO pacuYeTy YCTOHUUYUHUBOCTHU OT K
OTKeopeagcTtTaBnaetrT CO6O0OMW TPYHTOBGLIA M

‘nepenagomMm BbLCOT.
JaHHasga 3 amgavya IHM3CHUIMWHIT:e peCcyeT C

| O6becmnmeueHHUSH be3zomacHOro TMmnpoHes/m E
CTBO KOTIIOBAaaHOB, TpaHIIEe ., HacbeOoewu),

1 O6ecneueHHUSH YyCTOWUUYUBOCTHU 3 THHHUHU
H BbI X B HENOCpPEeACTBEHHOWU OAHMU3OCTHU OT C

HAaYUTENbHBE MNepenangb BHYATCT HAMEW-B O U
OJHOE HUMINWU MUCKYCCTBEHHOE OHOPOMCXOMREECH]
€ECEeU4YEeHHONWU MECTHOCTH obycnanaBIuUBaeTecC
pomeccoB GOpPpMHDPOBAaHHSE 3¢ MHOM KOP BI.
Bl , BO3BBIE HHOCTHUJI BOWPABWIB all UT & 1 HIPME I
me oBparum oOpaszoBaiaTuUCh B PpPe3ylIbTarte

HauOonpmyw omacHOCTH C TOYKHU 3 pet
npeagcraBaAsigsl0OT Cc00O0OMW CKIOHB OBpPparoOBe -U |
S NPOMPVYEUHIOE DHDPO3HUU T PyHTAa HEDPE OA3K-0 I
Hewum, pauc. 10.1

A~ X3 gD O

(@)
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Puc. 10. 1. Onons3HeBBHH ydacT-®K; drmKme e BR OCP-¥y @ B 2
rocs ToproBor eCumrenmT Ba 0 Mapried ¢ kK ¢

OT KOCBHB HCKQ CC T BOCPHOHAOCTX O K I € H U I ob6pas

KOTITOBaHOB wuiIu -or.panvnmei, pwuclO. Il
ObecnmevyeHUEe yYyCTOWUUYUBOCTMHU OTEKGOCA-B
Jady ME€XaHHUKHU TPYHTOSB. Omub6bku mnpu pe.

K kKaTacTpoduueckumM pes3ynabTaTamM, puc. l

Puc. 10. 2. Onmon3eHb JTOpPOTHU B

OnacHoOocCcTbh OOpaszoOBaHHUSN ONON3HSA €-CYyT
me TPYHTOBBRX Macc, KaK TpPaBHUIO, HUFP O]
€ 1 b HBEE o 00bPeMyoOyueOpPYHUIEHTMP YETAaaHO
OTITOBAaHOB MOXET MHNOpPHUBECTH K T ube U p:
g4 BONTM3UWU 3OTaHUSA HUIHU COOPYXKEHHUSNI K €T C
OcoOasgs ponsbp B NONpeaAOTBpPAaNEHUHU Ja&HHDO
€ 10BaHHOEIO MOANICOHIBBX Y 4Y4a CTKOB ®H ¢akKOWopa.l
HUIK ONOJN3HE-r.eonldrKeI®waeCcXmM® M3 bBICKAaHUUH
ATXHB BBHNOJIHSASTHBLCSA ¢ OCOOOWH TwHmaTeE&-bH
Tpmasgs MNpochnoHka cmnaboro T-pFeammpm, aBix a ¢
10, UTHOpHUpYyEeMasds MNpHU TNpPpPOBEeAEHHUHU U3
aTh POKOBOMU nJgIsd OTKOTCa

=T R 3=

O W O\H wW O
H = © O & 4o
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10. 1. 2. OCHOBHbleE TepMWUHB K“ on

O0pymuBmascsa dYacTbhb NPMBMOai b3 Hiked

oOonons3HeM.
HaunbGonee TuUDNHUYHAaA CTPWKTHP ap war.oli® .H:

Bposka cpuiea
o\ Crexxa cpsiBa

Ononakeswie CTynewu,
WAW YCTYNGI

3acroit 8oAs!
Tpewuus! BenyYMBanua

3
: \"”0/;32"”3"”
KopeHHO# MaccHe B

A3bik ONOA3HA

Aetopmauvs
OCHOBAHMA
0NON3HA

NN
Puc. 10. 3. CrpykTrTypa oOomnomnsHSH

B 3aBuHcHUMOCTH OTH TIMPOYTHYTTO BPbRX3 BYHCBJAOTBBUC

1 ONO/N3HW BIP@HUELHMBEHO CTBH CKOIbXE HUH

q OMON3HMN CKOomeXepuwAoOCTHSH CKOIJIDB Xe H
NIJOeIloMa Ha A ;

1 ONON3HNU pPaA3KUMKEBHAEADPHEL JIsA BMHEOH.
TOB, ONINBBAaKWIMUX K OCHOBAaHMUIW NOJ0OHO B

Bunagtstf sdzugz¢ Ac tTaBaneHB Ha pHuc. 10. 4.
a) ' B )

Buapenonses HEHBFAM@ HUHEY OB OITH KE H:
BOMmMON3€eHBb PpPais3kKHUXEHUH

B cnywae, ecnum Ha OpPOBKY OTZKOCya I
Ke HHU U, TPAHBE@HUPYEMBX CMATEpPUATOB U —T. 0
NMPUT PYXEEHCHIBHM . Ha T py 3 K40 TOKTOCCY TIK aGBBI®GE@ o K bl
puc. 10. 4.
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rp
C K
0T
C K
T €

P a

HH
OT

rp

A

Puc. 10. 4. CxeMa OpUTPYXEHHOTO O

MPMCNOHEHHBDbH 0 TOKTOKCO,C o0 O pas3ye MBI P BI X ]

YVHTaMMUE MBDMIUC bIElL@A O 0 J1 € € OJO0OTHEBE, CIe:
analbHBE TOPOJIEBH. B ecTecTBEeHHBX §€1IO
c s B ropuUcCcCTON MECTHOCTH KakK pe3yida
anJluUBaHUSNS MNPOAYKTOB BBBETpPHUBAaHUSA H:
XHOTEHHOTO MNOpPOHUCXOXIEHHUSI O00pais3ywTC:
3IJUUYHBM TPYHTOM HUIHU CTPOUTEITHbHBM M)

Tipemoe HHEIH 0TKOC 13
HACBOTHOTO IPYHTA

n

ey

-
-___

"'\—-_‘l_
Puc. 10.5. IIpucnoHEeHHBH OTKOC MNO CKIOHY
10.1.3. MpuyYMHB OoObGpyuweHMAa OT

O6pyme HU € 0 TXKOOICWOTB JmupOoom ¢ m p ¥ HESof sthedzdx |
dz dzf = MmMdezwse i Errthtid dgbhde " jddd Mmddz
YVHTa.

Cpegoun p[pONONHUTENbHBX CWUNOBLIX BO3Age

1 [IlpurpyxeHnue oTKoOca ( BO3BE/JeE HIU-€  (
pPOBKaA B € p XOHCEAal OYTACCHBIIMK OOMT KIT P Y HT a , yCTD
KOoCa, npoes3x TAXKEITOro TpPaHCODOpPTAaA IIC

1 Bos3HukHOBeHUE GUIABTPAaNMUOHHBX CH
YVHT .

1 Bo3HUKHOBE®EHUE JOMNONTHUTENIbHB M- UH

©)
=
¢
(@)
o
T

IbHOM K U BDO BPRMHO GEMIRTPHT & |

T
Q
=
=

I'Ip|/|q|/| CHUWXeHWAd cnmn conpoTwunB/J
1 N3 MeHeHHE TeOoOMETpPHUHU OTKOCa @yBe
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nu

OoTka OCHOSBa
1 YXyname HUE
AIpOTeonor udu
1 Bubdbpanguosn
I0 CHJIT TDPpeEeHUH
i OrTaumwBaHU
coOeHHO TmpHH

HUS OTKOCa) .
NPOYHOCTHBIX CBOMCTB r

ePCPKUUTXO PYHCWI O( BIUPHM THEO B BIMIE€ H U U

H BI € )41 AU HAaMHUNYCCKHCEC CKO I
u cnonc€mnmiagieE HHU A MC KIOY gya C 1

e TPyYHTa,

Ha X o aAuBImWET O0C

BCKDPBT MU UM HKEOET JIBOPBEAMISIO)B., T [

PaCCMOTpCHHBIG IIpPHUYHAH BI

BMECTHO, 00y
Onuue us3 npu
c. 10.7

o

Puc. 10.7. O06p

ciITaBIHKWUBaAaiH4d

MOTYT BO3HHEK
pas3znuuHBEe GQor

MEpoOB oOpas3zoBaHUSH oOmoun

T. Burteock

10. 1. 4. OuepTaHwna

Tun OMmMOINnN3 HHA

y 7 e ¢ K mauma HlAa Me e1ByH UB X P K 4

NOBEPXHOCTE EMN

)51 COO0OTBCTCTIBYIUOa 1 CMYy

BUCHUT B TEepPBYW odYepen

OWCTB TPpPYHTa

B oI HOYPp OMBHBIXP OUI H BI X

s MO XET OBIT B

OCHOBBBAaEeETHC
OU3BOIMUTCSH O
NuHxe HEe pHBLE

b OT €cTr o r € 0.

' P YHT aZXx O 49YC pPCT-a H I

ompeagelNeHa @m0 TeEOpPMHH
M pemeHUU gTuPPepeHUTIUAaThHBX ypaBHECH).]
ycunoBusas npeaensuwlymopasBEDB2.cu.s aMo me
f§ Ha MeToJgaX YHCICHHOTC

pHU 1MOMOIIH
MEeTOIB pac

COOTBCECETCTBY I
€ T a O C HOBB-BIB a

HUHU bopMB MOBEpPXHOCTH  COKCOTIPbAKHE CHHAW €.
NOCTPOECHHKPYCNGHIETIOMOP

IU peue HUS,
mNockopiMme 1o

BEpPXHOCTH

DKcnepuMeHT alnIbHBE TaHt

€CCTCCTBC CHHLBX

yCJaI0BMHAX

CKOJIbBb KC HHUA
H BI € u MHOT O49H
CBUAOCTC CIANHBHKX B
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T o

PYHTaX @NOBEPXHOCTHU CKOIBXEHHUSI MNOpPpHU O

PYTITOUUIUHIPpUYECKOIH.

B rpywHuHTax, XapaKTepHU3 yWOIMUXCSA CYyIe (
AaJTMYUU TMNpoOcCcCIHoekKk caaboro TIAIUHUCTOT O
oncucrteunnuifl cglgdz] &xdg'kaxa® B) omon3 Ha@- 00
€e CITOXHOMHNU MmMOBEPXHOCTH. [ToBepxHOCT
peacTaBHUTGH B B M AICO MIAJTHOOCHK.0O # M I WU T J O C K

Huxe paccMOTpPHUM WHUHXEHEpPHBE METO]/IHBH
OJy4YeHHEBHEe C yuweWr.oMm psSsaga AOMNOYyIIEe H
0. 2. YCTOMNYNBOCTbL CBOOGOAHBDBIX -0ObTMKYOWDXB

ans4 Mage€eaAB HOBIX I PYyHTOB
10.210c HOBHbLle pgoOoNnyLwWeHNA,.

HaHHBMWN THUOD 3agadvyd SBIASETCSI HaWBDOIEC
BiM. PemeHHWS MoOAydYeHB MNpPHU CcHUeEqTYIWIHHAX ]

1 FpYyHT CUMDPOTHSBIMOM aHU3OTPOITHBHM
oca.

1 'pyarT paccMaTpuBaeTcs JaTuHOO Kakck
=0) , a1 0 0 -CKBasK3 aWHAHeaasul1 becHpoe 1 a ( ¢ =0 ; c #0)

1 [TloBepXHOCTBH OOpPpYyMmMEHUSN NOpPHUHUMAECTC

Ka k BHUJOHUM J aHHEBEE JOMNDYIHOEe HHU I ECCyKIEEec TIB
€ 1€ HHUE T pyHTa npu oO0pyme HU U 51 H € 0"
BOMWCTB. HOBTOMy OHMH ONpUMCHAIITC 4 JI U IIE
10.2.2. YcnoBunuda ycToOMYMBOCTMU [ANa upagea
[IpyrasgsTasg pacuyeTHAas: cXxewma OpHuU Ja&@HHO
c. 10. 8. JqAnsa wpeanalbHO CbHOyuYero RPpYH
UU T PYyYHTa, a 00 ero ocpaaagvmartphlleaTp.
n e ya CTHU IO BI r P yYHT a H a mHMOBCPXHOCTH OT K

=

Puc. 10. 8. CxeMa aOTeHWHCTBHUH

C M Ha ryaycHtrmi y 0
OeitoBuuy / /)
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YcnoBumwe paBHOBECHUS B WNTPHHSATSHX VyH-a [
I€T HUMETDH BUI:
T = T
rare—chBhnmna caBHrawmascs YacTHUINY BHHSI3
gqacTtumne P)
T-cnepxuBawwmas dYacTuULOLy Ha oOTKoce (
OpH O3TOM,

T =PQina
T=fON=f®PQosa,
r affexosdpdpuuouumeHnr TpeHHUuS T, KOTOPBHU I 4
pasBlg@m T . e.
f=tgo

[Iloc ae HNOJCTaHOBOK " COKpaimeHHUH I
sina = f @osa

sina
:tg/
cosa
uJu
a=j (10.1)
TaxuMm o0Opas3zomM:
. MpepenbHbBW yron 3anNoXeHWdI oTKoOca [
paBeH yrny BHYTPpPEHHEro TpeHUsa o.
CnenyeT OTMETHUTGH, YTO €CHIHu H©BecHu
OonpmumM cunenaeununem (c#0) ypaBHeHRBEe (
I8bHOTO yTriaa 3aidlo0XeHTSI. Hannwumume ac-umer
€T OTKOC Oonee yYyCTOHUUYUHUBBM, dY€M OHTO BE

1023YcnoBue yctTomuynebaIaHUWBERANPWAT

B wmwmpeanpHO CBSS3aHHBX T PYHTaxX ( k ¥
MOJXHO ONMHERKHM OTKOCBHB MOTYT OBTBH BHBIIOO
KalbHOHWU CTEHKOIMH.

B nTOoM cnydyae MOXHO ONpPpeEeaAeITIHUTHP MaKkK
TUKaldbHOTO OTKOCa, nNpu KOTOpOoOH om-0Yy
cuum. PacueTHas cXeMaadBp @A G HOBI GABDE& TH M C

Puc. 10. 9. PacuerTHnasada cxeMa mnpu omnpepageduae
orTkoca (mo LT oBUHUY)
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PaccMorTpum paBHoBecabe mpusMbB 0O0pYyIm
Kak mw B mpenagsaymeM clydyae 3 alHIIe M:
T=T,
r 1®—C 1 B U T a lI0I[a siacKkiJl OCHUHIAass (CHO C T a B J 4 Godima s
pyme Hus P)
T-cyMMa CHUJ Yy Jae p KaADBOATIO IDUOXP YIMIPEUH3 UMIY;
[Ipuy »H>TOM BeEC npui3Mb ( MUPHUHOU U3 I

JJI U HBI)
mctga

rareymelnbHBN BEeC T PYHTa.

Ta k KaKigp=0 ynagepxKusarwmuMHU CcCUuIlaMHu
YyAEITBPHOTO CCu@guaiMewBByYywOmMUeEe 0o BPBamuien H
paBHOAZEWCTBYMHONEN CcuUAT CcHOHEeNTEeHUSI NOpHU I
onpeaensemM nmno GopMYyIde:

T =5, @Cacqj Hdzdcz(%r](%

Sina
1 .
Fﬂblzz—aMHI/IpI/I‘IeCKI/II/I Ko bdpununue HT, o
OIyTeM ONOpPpPHUTH K peHmeHUKW NOYTHU COBDAaJga

r ¥ M pcmic HHUAM T COpHH npe axciaTbHOTO paBHOQC
YcnoBuce nmpe ax1c¢iadJbHOT O PaBHOB¢ CCHIAI O KO

a7’ c h

Z_ctga Ging == ——
2 2 sina
OTKYOa
c= QsinZa
niln
h= i
gsin2a (10.2)

Tax KarkaCOWMMHM A OpPOBEAEHA TMNPOMU3BOIBHHC
HNOBEPXHOCTSH CKOIJIBbhINOCYHIMEIT TMHWAH HKMOATIORPINRELM |

JOJNTXHO OBTBH MAaKCHUMadIbHBM, T. €. P a B H BID
sim U=1,
OTKYHa U=45
OKOHUYaTENbHO MNMONTYydYyaeM
_2C .
g (10.3)

CneanyerT OTOCTAaTOYHO OCTODPOKHO HOa-3 H a
COB NmoOoO moaydYeHHOMW 3aBucumoctwu (101.-3)
HOPOAHBX MU HU3O0TPONHBX Ha BB COW JTBHIMETE Y B
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yaeB TJIUHHUCTBHBE T PYHTBHB XapaKTepHu3YyIOTHC
HEe OJIHOPOAHB MNO TIyOUHE. B sToM cnyuc
C BEpPTHUKAaIbHOMWU CTEHKOMWU MOXET MNOINIYUYHUT
OpHU KOTOpPOM mynaBwd 1@TK @da .

103. PacuyeT yCTOMUYUMBOCTMU OTKOCOBOBRE@ NTE
10.3.106wme NOoONoOXeHunsH-

Ctrporume pemeHUSA 00 yCTOHNUYHUBOCTEB- OT
ckum B. B. NpH YHCIEHHOM pemeHUU aAUPCOGPe
rpyHTOBOMWU MacicbeMeKppiar y pa BEemMu e kKnuw 9)

UM OpBpIuM pemeHB CAE€EAyWIUE ABE 3ampgady

1) Hdauw oTKOC, HeoOXoaAuUMO oOompenaenHnrdT
neucrTBywOmeid Ha YyYypoBHE OpPOBKH OTKOCa.

2) HeoOXxoaxuwmuMo oOonpeaenuThb oOUYepTaHUEe
J aHHOM HaUrCpTyB3yKkemle WieHa OpPOBKY OTKOGCa.

10320npepeneHne Be/ITNUYUHB nNpepgenbHaoTO
AAaHHOIO oYyepTaHNAH

PacueTHaisd cxeMa OpHU HAAHHOHW MNMOCTAaHDO

Puc. 10. 10. PacyuerTnas cxeMa K ONpPEKI@OC®E HUI

N3 BecCTHBMHU BEJIJHMUYUUHAMHU NpPHU HAAaHHOWU I
3ad0xXeHHUST oOTKoca (o) u NIPOYHOCT HTBEE
c i OnNMpenemnurThs BE€IUYHUHY pacunpeaneiNneHHO
Pe me nue MOJYyYe€HO B BMIB TaPHMOUHYOAOHU K

pennero Tpeunus (o) U OYOHIOPCC WITC €T/H B BT OC il |

Oe3pa3sMepHOIro nNpeAeldIbHOTIO JaBIlIeHUSH
BenwvmuuHna npexenbHOW HATPY3KHU ONOpE:]

Pu=s,@+Pe (10.4)
ralRe=cQ@tg/ -1aBneHune CBA3AHHOCTHM (cw™m.

137



S,-BelumuynuHa Oe3pa3MepHOIroO THTpeagenhbH
Tabnanunme (kK npuMapwa moB/Ta/O)mo® . L2 B HGC B M (

HCTO TpHHHHTHJ’IBHOﬁVKOOp,ZII/IHaTBI
McTununHOE 3 Ha41¢C HHC KOOpAHUHA AT BbI 6y,Z[€T

_—C
y=y-—
g

Heo06xoaumumMo oOpaTHUTBh BHHUMAaHUE, 94T O

YyBEIHUUYCHUCMY, KPopmaAM a®oJb oy TREFJMDEKE.
BHJOIEpXaTh OTEKOGC.

I[IpoBoOaH+ OpPOBEpPOUYHBE pacdueTs MOXHDO
HaT py3 KY  PppaaBCHIOpMeEIpeHIOE H H O U , BE€JHWYHHa K

1 0. 4y50 (yi=P)u

~

10.330npepeneHne ovyepTaHUd POBHOYCT

Pemeunwnaomaszangaudu nmonyudeHo CoKOHFOBC
HOMOT pPaMM B, puc. 10. 11. N3 BecCcTHBAMU I
Jadud SABISAKWTCSI ONPOYHOCTHBE XapakKT®o@pHUC:
Mep-AE@®@CcCHOpeageleHHONd HAarpys3KHU Ha OpoOBKE
_ 2c@oy
1- sin/

HeoO0OxoaguMo ompenenuThb OuYepTaHHUE pa
ITo HOMOT pPpaMMEe 10. 11, o114 M3 BECTHO OEO

0

Ioma i JTHWMHHUS PaBHOYCTOWYHMBOTLO OTXKP.Ca B
4 g

T'5| [t M
el = s
T LT |,
- P
Q'-ﬂff’;/;:?}:/ "
e/
S A N
4;- ////f/ 32
'I A A A -
"?;rs/s:/ / w0
&
(A e
/. 52
97 g 5%
Puc. 10. 11. HomMmorpamwmma ngunsg omnpepngeineHusd 049
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KoopanuHaTse paBHOYCTOMWUYHUBBEX OTK®<C OB

J4d4 I0OT C 4 II o 3 aBHCHUHMOCTAAM:

a

-C -C
X=X—, y=Y—,
9 g
r 1xy-6es3WwepBHBE KOOpPAHUHATSH MO pHC. I (

C-yienbHOE CclOenileHUEe TPYHT,;
Y-yaelnbHBH BecC TPYHTa.

Ecau oTKOC CBOOOJ HEIH, TO JNJOBYOXKHMY
MEHHUTDH cuaoemh rp JloDiap;smdtc ONMDOTY 9 U M :
h= 2005 (10.5)
g(1- siny)

HNns waeanbHO CBSI3HOrProO TpyHTa (un-pu

Hywo (10. 3)

aq O o 4

(0)

2c
h==—
g
PaCCMOTpCHHLIC B bBI III € ME€T O O bl pacudcTa
J b K O o J 4 OO HODPOITHBIX II O BCCﬁ B BIC OT

J O KbECH Hp a 3 I UMY HBMHU I o CBOHCTBaAaAaM I' pPOy-H T <

0
C

CITOoOHHOE CTpPpOCHUC paccCcUUunuTohbBAaTe®b MO XH
KHNMH MCTOOdaMHU.

104 T'padPoaHannTMyeckmne MeTOOb PATB .T a

104 1MeT O KpPpYyrnouuvwnumuHAapUuyecKkmMx N

JaHBWMbBpME TOO HAamMeJ MWUPOKOE TMNpPHUMEHEHH

HUBEpPCAalbHBHIHU. OH mo3BOIAET

1 ydi4ecTbhb HEOJHOPOIXHOCTDSH T PYHT@BOT
a

| OLEHUTDb YCTOHUUYUHUBOCTBL OTKOCOB pa

bopmMe CcKITOHaAa U OpPOBKHU OTKOCa,;

q

< 9 X3 I M

1 y4e€e CTbh €] CBUHCETIBHUMA X N OB E€ PXHOCTHBX H

nmciune M (UIABTpPAaULHUOHHSBX) ;

O M O W
=2 0 W o om

MeTon KpYraTOOHUIHUHIAPHUUYECKHUX NTOBEDPXH
H Bl X , CBUIETENHhCTBYWIHUX, 4TO NIXKE O
TH CKOIBIXKeHHUSA 1pack§italcdardgH]icdoyq aifl dsic
mucb GoOopMOMN MNMOBEPXHOCTHU CKOIbXKEHH
HUIE MO XHO COCTAaBHUTH YypaBHEHU H c
OBHE YCTOWYHUBOCTHU OTKOCa

Haa Toro uwuTo OB ydyecThb CBOHCTBAa pa
PYDB KU, NPpPUIOXKEHHBE B Pas3JHUUYHBXTS3OH
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Koca pai3d3buBaeTcs HAa OTIEeAbHBE OITOKHU
cxemMa JIi1s8 JOJaHHOTO MeTOJaXa TMNpPpHUBEeTEHAa HaA

O r.
Ay

~
PN

1
|
1
1
|
1
1
|
1
|
1
1
1
| N
1
1
|
1
|
1
1
|
1
|
[
|
1
|

A

Puc. 10.12. PacueTrTHnasada cxeMa MeTAAa KDPYT

ChbopMynapygeBHBE AONYyIMEe  HUSI ME&TO I .

CKUX MNOBEPXHOCTE®€H:

| [TloBepXHOCTDB CKONDBXEHHUSN TMNpPpHUHUMAE
HeHTpoOM BpameHus B Touke O.

1 Bec rpyHTa UMM BHEMmMHHUE CHUITB ODOpPE T
ro On1o0Ka ¢ BepTHUERAHAKHHPMBHOTNE HE T RF 011y
KJIaalbBaeM NO TpaHUINDE CKOIbKEHHS

1 DneMeHTapHBEe OTOKHU HEe aOTaBIAT IApYI

1 B mpenenax HUXHEW TpaHHU OmTOKa
OpPUHUMAIWTCSA MNOCTOSHHBMU (HTHODTOMY HHUX
npejageiNnax OJ HETEo JWHMEIHELECPK OT 0O dJ € MeHTa)

1 B mpeanenax HUXHeHW TpaHuUu OmTOKaAa I
IJ1O0CKOTMH.

YcnoBue paBHOBECHI OTKOCOB 3 am¥u Ime
TEINbHO HLEeHTpa BpameHnus O:

aM,=0u 1 u
aTR-4Ntgf R-§¢ @ R=0 (10.6)
uJu
at-anNt -4c@ =0 (10.7)

r1g&T-cyMMa CHJI CIOABUTAaWIMUX OPHU3ZMY 00

ANQ@y -cymMmmMma CcHI TpeEeHH S

ITHnmTuwHAa JOTyTrHW CKOIUJIbBDKE® HMHO Ba .Mp e aJ ¢ Ja X

C -yIeJlbHOSE CpIyCHITJAC HBU e pre J e Ja X 2, I-p@ H U
Om1o0Ka

N, T, —-HOoOpMaIbHAaHd u KacaTenbHait COCTa
BCE€EX CHI, ATe#cTBIYOMMWXI oK aNg @& &€ OXI 0K a,

o0O0bPEeMHBX CHUJI B TnNpengexnax OmToKa).
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T
K

n

T g O O O

)51
u
)51
0

9 &8 =20

Ouwk a YCTOHUUYHUBOCTHU OTKOCOSB H a Ipacx
i mokKvooduapu ymeHTa YCTOMNHYHUNUBPENUT OB H H D
7| OTHOINIIC HHUC CYMMBI MOMCECHT OB YyaAcpiKHUB A4
[ vu_aNty R+gc? R

h= —
:[fr]Hs aTlCR

_ a Nitg/ +éCi?i
) ar

YcoriumuBocTh OTKOCaAa ¢ 9urtTdhe tlc, a1l 070 elc, me

h (10.8)

10.4.2. OnpepeneHne Hambonee onacHOM

OgueBHUITHO, YyTO AAS8 OJAJHOTIroO OTKOCE-MO
BO MNOBEpPXHOCTEMHU CKOIJDbXEHUS . Onpenae
ONBDKENMIMXHO JTHUHIMb BapUAHTHBM METOFOM.

MOTDpPCTDHb HE€E CKOIDbB KO Haunbdome e B €€ p O sdACT-H BbI 2

Th Ty, OIS KOTOpPOHW Ko0d>PppEYMAEC HT VbY-8 H 3

bBI M .

ToduHOCTHSB ompce a1c¢iadcCc HU A Ha U KooJe eK cadl-IH & C
a4 HT HBI M MCTOIODOM 3 aBHUHCHUT OT IpawBHIDBbD
¢C€C CTB a M3 ydYCHHBX HOBerHOCTeﬁ C KOOI
CJa paccMaTpPHUuUBaAadCcCMBIX HOBGpXHOCTGﬁ y
92T OMY I[&HHBIﬁ II OCOAAXJIOWI3 YBC T CIH OBB HIOPMO I'pp a 1

2 B M. AITOPHUTM n@BPBINONECEEHAYUIUANE CTPOUTEC

u 3

O II
M €
B P
I €

M O
K O
a1 u
cCoO

BECTHBX METOAOB peImMeHUSTA ONTHUMHU3 AIHUC
Hauobdbonee npocTOTMH (HO ME€HEEe T O 94 H Bl !
ACHOMW MNOBEPXHOCTHAEERKOMDbLWKE HHE OP GIED B (
HTandbHBX JdaHHEBX, CBUJIETENHhCTBYIWIU X
ameHUd HaumbOomnlee BEPOATHOWU MNpPpHU3 MBH C
i w3 Toukwm "Bpmoal §rhdm. 36

B3agaBasch PpaisdIuYHBMBED aime g OOD.Mu T
XKHO TOpPOBECTHMH pa3inludYHBE] BOEZE.HX HIOIST
TOPBX ONpenae AT CSI 3 HaUL H®RDM..YF RAMEY
3 MOJNYyYEeHHBX JAaHHBX MNO3BOINSAECET maulp € ]
OTBEDCHRBR@BOBIEE ONACHYMW HNOBEPXHOCTH
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Puc. 10.13. K ompenenenunw Haumbdomee omac
Heob6xoaumMo OTMETHUTH, YTO YyIpOoOIleHHEB

OT K OC a MO XCT A a T b HC BCPHOC 3 HAa 94¢€ HHC
[TooToOoMpye keOrme HAyYy € TCA HOPUMEHSTDBH UMb JOI

10.4.3. PacyueT ycTOWUYMBOCTWNU NPUCNOHE

JaHHBWU MeTON MNpPpUMEHSETCS MNONpPpH poa-C 4 €

BEPXHOCTBIW CKOIbXEHHSH, onpengensewond
€ HU A, KOTragas@ oOmEe apoYIHIME HCJI OHU T pyHTa
HBIMU HWIU CHNaOBIMU T PYHTAaMUu, a TakK?iXe 01
Ci10eB TITpPyHTa paj3JJUUYHOILO THINA

B nToM cnywywae mnmpHuU HapymeHHUHU paBHOB
e KOy P BIX JBIMHU 151 Oomee MJOOr TMHBEHM Y~ II00 PB
KOJbHXEeHHUSI MOXEeT OBTb OJAHO3HAaUYHO ONOpP
KJUWHUBA aIWIE I NpoOCHIOMUKMHU cnaboro I Py HT
peacrtraBaseT CcCOOOW TAHUHUCTBHHA TPYHTF T
TEHUHUHU.

00w oz

PacuyeTHnaskoocxe Mao offtu KC M pPOBAaHHOMW 1OB
Ha pHuUcCcC. 10. 14.

Puc.10. 14 PacueTHasa cxemMa ODpPpHU ONpeageinqTeHULF
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IIpm COCTAaBIEHHUHU pacdueTHOH CX€MB O
I eMeHTapHEBe O010KHMH c BEPTHUECK AN p @ HIME O ]I
TakuM oOpa3s3om, Y TO OB B npeagenax 0 11
Obpla1a OmXTHM3KAa K MNIOCIKOTIH.

B mpememax Kaxagoro oTceka OyayTtT nge

fcoO6cTtTBeHnHBK BeeT @pimik apaiagoxulMNiaa ¢

TBHemHue mnoBepEFHOE:THBE CHUI B

fcmwn yrenprbHOr GHNoOn@EDBE PHHOC TAB|,;C KO I b K¢

fTnaBomenume co ¢Top dEH)B B BIHIF X ee DkeasmBEITEoT of
EE,E—>To0 oOmonmns3HeBHRE agaBIEHUWSI, K®FOD
HBIM T paHSAM OTCC.K0Bpc ai@Tbec yBaamo.p ( s

OT K O0i€=a iqgp ¢ ) .

3Hasg HamnmpaBIEHHUSN JA€MUNCTBHHSIH CHI, C O «
KaXaxgoro OmTOK a, B Buae cyMMpB.npoexkxnui
aNAazo (10.9)
Pacuetr HawuwHa Ora ock al, ( pimwical Ok oltSo)p o1 0
naBneunune “cBepxy’  pasBuHO 0,

Puc. 10. 15. K onpeneneHUu?IO 00 NCOITMBKHAE BOT O
TaxuMmM oOpas3zoM yYypaBHEHULEl ® aBHOBE C MW
qTepxaTb Bcero onub #HeMBPBECACETOHNB U CUYPNEYXHO [T
OnmoKYy. CornacHo TpeTbhbeMYE FFEXKOBYT Ha1op
Has cXxeMa a8 BToOporo Omnokxka OyaneT HuME

Puc. 10.16. K ompeneneHHTO ODOAREAEECE BOT O
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CocTaBunsgseM YyBEQIOBSM erjgopmosiook a , E; ma x 0 mr

BIOJOTIF 00 00 1 O K a . Ecamu B mocuanenqHeby>00 1 0
MOXHO CcaOIe€enarThb BBHBOI, Y TO CyMMapHOE®E 3
yeM CHI, COABHUIAaWMUX OTKOC H, cClIeHneosBa
Bowccr o HUERS O Iypcutr o W4 M BOCTBH OTZKOGC a c4Yu

105. YueT pencTtBUA (PUAbTPAaAaLUNOHHKBEXO CMIM
OTKOCOB

Bo3HukxkHOBeHHUE GUIBTpPAaULUUOHHBX CHI B
OpyueHHI. He c¢cnyuwai#unHoO, H a u® p a1 3 JIEEe-C K
€CEHHUMUU ODNepuUOI HUIU B NEpPpHUOLN C €3 0HHEBX
oabBIMaceTCHd, U JOCTHraeT CBOETO MakK-CH!
TO MNpPHU MNOBBIMEHMUU YPOBHSA T PYHTOBEBEX B
OTOKHU, YTO HPHEBOMBMUDUYEPBAOBHUEKIHOB EHH IO
MHBX, GUIBTPAaUUOHHBX CHUI, CcCODOCOOCTB)

Pacuer OTKOC OB c yuyeToM GuUIABTpPpaAaNHU
PYTITOUUIMUHIAPUUYECKHUX MHNOBEPXHOCTE®EIbh-C
pauunuoHHRX Pawme®PHnas cxeMa ¢ yueTe™M @
a Ha pwuc. 10.17.

O30 438060

= R

Puc.10.17. PacueTHasd cxemMa € YyYUyYeTOM

PaBHonmeidcTBYyIma 4 Guab T p Broon oOHJHOBIKEA- C OH!
ATseTcs MO 3aBHUCHUMOCTHU:
O0=g,FQ,
r TgyWMEeNTbHBNH BEeC BOJIEH,;
F- o1 oma 05 cedeHU S OmToKa B npeagedna

mnotT dFch By);
: : . _H,-H
w-T paaluMueHT HaomoOGpa@ 63J[Wc-erl—%c;:)ienaX
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TaxumM o0O6pas3owm, paBHOAeHcTBYmmMmai# ¢mu
ro OmTokxa MOJXeT OBBTMK HOMIDPCCT/MCJI € HAa MO0 3 a
020,00 =g oy (H,- H))
b (10.9)
Kosbdbunume T ycTOWYHMBOCTHU OTKOCaA B
3aBUCHUMOCTH:

_aNGy +cQ

h =
aTt+430, (10.10)

BOl'lpOCl:.I aJdsd CaMOKOHTDPOJaOHs

1 Ut o moapaszymMeBaeTCcCsa NOJ TEPMHUHDO.]

2 [Tepeyuuncnure BUAB ONOJ3 HEWU.

3. UT o MOXeTYKH@WA bO@MpWIMEe HUSIL OTEKOCa?

4. 3anumuTe yCIOBUHE YCTOMUUYUBOCTH C
CBHIONYy4YHUM T PYHTOM.

5. 3anumuTe€e YyCIAIOBHUE YCTOMWNY WB®SO®E OEHEH:
ro TPYHTa.

6. Kakxk onmpenmensercs oO4YepTaHHUE paBH
NpexgeantpbHOroO pPaBHOBECHSA?

7. Ka xk o i1 METONI pacuyerTa YyCTOHUUYHUBOCT
YHUBEpPCAaThb HBM?

8. [lepeuncaourte OCHOBHBIE JO0MNYy Uee-u 4
CKUX MNOBEPXHOCTEMHW NONpPpHU pacyeTe YCTOMUIIEF

99 YUto mpencTtTaBaseT cobObouW KOOI DdPumue

100 Kakxuwmmu MEeTOJ JaIMpe 1M O EH 6 OnacHYI
CKONTBbXEHHUA OTKOCa a??

11. Kakxwume OTKOCBH Ha3BBAawWTCI MNOpPHTCHOH

KOC MOXHO paccMaTpHUBAaTh KaK TMNPHUCITOHEH
12 YkaxXuTe NMOCIEITOBaAaTEAbHOCTDBH pPacdoce
13. Kornma BoO3HHUKAaWT (uUIBTDPa Il UICOUHBHERPE  «
14, Kak omnpeanenluTbh BeINIUWUYUHY GuunwEodpa

On1oxka?

11.OONPEAEJEHUE JABHNHHA HA HNOJAIIOP HBII
COOYXEHUA

MOBTOPUTHL
1 Obmme MWMONOXEHHUSN TEOPHUU TNTpPpeaAEenTbhb HC
i YpaBHeHUEe mnpenaeinbHOT o -KpyanBoHHOaB.€ C U s
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111. HasHayeomeacw b NPUMEHEHNA nopgnop.l
11.11Tmnbl NOANOPHBIX COOPYXEHMUI

[TonmopHBE COOpPYXEHHUSA INpPpeEeACTaBIM-IOT
HbBeE KOHCTPpPYKINONHUU UIHU KOHCTPYKIOHUHU COBM
Ne4YruBaWINUE YCTOWYHUBOCTDBH C OO PUY3KOCHITAANT BIIH
nNaBiaeHuUd TpyHTa (Hanmopa).

K monxnmopHBM COOpPYXEHHUAM OTHOCSHATC A :

i [TonmopHBE CTEHHBH,
1 CtTeHB NOABAaNTOB ©U MOJ3E€MHBE COODP.)
i IIlny HTOBaAaHHBE OTpaxigeHUSH.

Moamopuas®d flajedd@ tOL dzd ydetsets € sdzmistclz
ftoj HdzOL dzOyj dzdzO" HE&W sSbshfGY sdB dzQY tzp
ctoczy O hdddd joets o jton dsfls! Istc Odzmff stcls
B B BOJsdOROBI]. (a) ;

Ctrenb moaBaJdoB uH moqad Bmta®ie | dzdzo p yoke
Ctokzdzlssots?2 LOMr§¢d §HL j digde j € wsdgylafans -
BOE M) BB ctedL sdzlsOdz! detse s dzOf tstc O
sls 9 iMO orh jdzj yOhdr dOHL j d3dzr = € sdzfistet
puc. 11. 1. (6, B ) ;

IHIlny HTOBOE€ o Fpoatoy nds) Hadats | mMststelzy J dzd J ,
Hdzv B Jd MY Jj ud ded Wo j e jj LtV O fdgtsdgdsy dif tets tc OB ts
Colsdztso Odzse, IstcOdzh j2 d Is. .

TPacuer U ONOpPOECKTHpPOBAaHHE IO JIIODP H B
onmpeageneHdHUs BE€JTHWYMUHEBI ropHM3 OHTANIbLHOT
onmpexenseMoro B oOmeM claydae HO TE€EODPH

A

7

B)
Puc. 11. 1. IIlpumMeps cooOoOpyXeHHUHN ay a0 HTBIP A KWAHUET
0)YcTeHBH T®RFBAaINTAFHIECHHBEC —ANAIGHYRPBHMMHSH;0 €T OT p a
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[TlomxmopHBE CTEHB MUCHOBTHBAaWT HAaUOOII
CO CTOpPYHBAa U HaXOXIeHHUSA B Ooaxee brHEO.
HeWmeM B KadecTBEe NOJMNMOPHBX COOpYXe.l
NOJMOpHBE CTEHEBH.

11.12Tmnbl NOANOPHBX CTeEH

HOI[HOpHBIC C TCH bI YyCTaHaBIIMWUBAIRT B- MC

KocoB. Haumbonewme yaTae®BBIODPHWMM@HSN IOT C 4
i npu obOycTpoHcTBEe HaOepeXKHBX O0¢€poce
i npwu YyCTPOMUCTBE HacbhOEewu TI0pOT ;
CKOIOHaM rop, B 4YepTe roponxa ®u T.O. ) ;

OIpU CTPOUTENBbBCTBE 3 TaHUWU HU COODP)

1

B 3aBUCUMOCTHMOKO HE @MY KA M BMOOJMOODPHEHE

i Ma ccuBHEE, puc. 1 1. 3;

i TOHKOCTEHHSBE YyYyTrOAKOBOTILO THUOAa, p Y

i 3aaHKEepPEeHHBE MNOINOPHBE CTEHEH, p v

3aaHKepeHHEBEC MOJMNOOTpPHBE CTEHBH Nap-"u M e
YyecTBE OTpaxXIAeHUSI T IyOOKHX EKCOTTHIOO BXa- HIO[I

BBHMH aHKEpawmu, 0OcCoObOeHHOCTH pacuetcta U
CMOTpPEeHB B Kypce “OcHoBaHuUS U GYyHITAME
a) 6) E) r)
AT o
7 7
Puc. 11. 3. TUunse MacCCUBHBXB YNMIN IO @ P BEHCK & T & H BI

BEPTHUKAIAbHONW JTHUINEBOW - HIKIIHOOHAH O LTEHBIObIUH (
U BEepTHUKAaIDbHEOCH HaKIJboHHOMM oOeunx (aumeBOHd U T

a) 6) B)
2777772753 T7 77T ZVZVZVZVFZ
/
/
/
/
 / v
M e B 2 =
L
Puc. 11. 4. TOHKOCTEHHBE NOLTK®OMKHKEOC bMHTBIEH bl

0)c aQAQaHKEpPDHBMWKOHTpPHAPCHPEC
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PP

P

Py

a) 6)

77777 77— 7
4 2 A 2
1/ ~
~
T
Puc. 11. 5. 3aAaaHKEPDECHHGRLBAEOUT ®PH BIe U
a) ,-mOYyHTOBEE, CBaWHBE HUIHU TpaHIE dHBHE

B)>MHOT OpPSISIHBECBAaNWHDBEB 3ARMAHEK CRPE®HHGIEBE X I') B a i

B IaHHOMN Te€e KL UuUHU NIpenacTasBiaeH bl ME T O )
MO JIIOP HBIE CTEHBH. Il pwipHOUBHAIHBGIH BpEa CMIE AT ar
CTE€H, cnpaBeaqITIUBB WU OI4 BCE€X JOApYyTrmux T

o

1113[lOHATMNE AaKTUBHOIO WU NaccuBHO

PaCCMOTpHM IoagIlIopHY IO CTCHY Ma CCHBH
HHOZC COO0OpPYXKCHHUEC 6y,I[eT N C II BI T bl BI dd THIEK M ¢
M caydace, K gile P PMUIPY EMOKBHE® O C T O I HHUE
g € T COO0OTBCETCTBOBATDb mnpe a1¢JIJbHOMY.- I1
Y KC HHU A OT paccMaTpuBacCcMOTI O Mac ©H B a
me H MO OTKOCa, a nNpmcCcCMamemBB ¢cMOE DO
3 0BaHHUI B BIII O p a.
B mepBoM cnywae naBIeEeHHME T pPpyHTaAa Ha
-a KT WB.HblBO BMTaoCpCOoUMB H bl M

AKTNWBHOEe AadB/0eHMEKOBOE gaB/eHWUe C (
HaxopgauerocsH4 B npepenbHOMWU , HaBlp AREAP A
cMeweHMA KOHCTHPpY.K LU puc. 11. 6

[fTaccuBHOEe —marBoie®meoBOEe faB/eHUeEe C

T T O OovH M
T < O W

"HaxopjgsAweroca B MNpefgeNbHOM HaNnpsaXeHH
‘'NMPOTMUBONONOXHOM CMeEUWEHUWOBKOHCTpPYKUNUN,

Takum oOpaszoM, aAOT OFRHE®ACHHMABI KHIE®D O]

AaBaa@OFIsdeadatsido it, a -ty OK dsufo alats 2

Puc. 11. 6. K Bompocy 006 aKTHUBHOM H mac
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OrMeTHM, YTO Nacg8 HBHUETCABHBEOC Gagbme
ONTHaAaKO 3GHW®apacsi NpHW TMMepemMeIne H U X B
OoOnTpPMmMUX YEeM NpPHU pPaj3BHUTHHU aKTHUBHOTO [ a

a) 6)

. | R

0

i\

g
Il s
yh = © tyh
~0,002| ~0,01
Puc. 11. 7. I'paduk W3MeHEeHHUS JAaBICHHUSI

SIS

HalopaBICHUHI CMC IIC HHU A moagmopHO

Beawmugtipuow. 1 1. 7) Ha3 blBask THE I C @M QBHET
TaBJIEHUW TPYHTa, HaxXxoaAsmerocs B TMmpeJae
NpU HYJIEBHBX MNepeMeEeIme  HUAX MNOCITEaAHEH.

3HaYeHUSN AaKTHUBHOIO WM MNAacCCHUBHOTO- 1a

TOgJaMH TEOpPHUHU TNpeaenlbHOTIO paBHOBRDEUS
bepeHUIHUaAaNTbpHBHX ypaBHEHUUNU paBHOKyORHAI
(cwMm. TeKunusgs 9) C yYy4e€TOM COOTBETCDBYI
CTaHOBIKE 3 agadya pemaeTtTc 4 TOITHb KO gHucCcI
BPEMEHHOMWU BBYUCITIUTEIbBHOMNU TEXHUKH

112. Onpepengr@aBNeHNa TPyHTa Ha noagnopH
MeToAamMu

11.210cCHOBHbLIE fONYyLUWeEHUSH

[Ipu onmpeageneHHBX JONDYyIEeHUSNX Jaw-T1eH
K€ HUSI MOXHO ONPEIAEITHUTH C UMCOOIb3 O0OBAH
METOJ OB, MO3BOJNSAKWIMUX NOMELCEDBM [BEHNE@HIK.
HOMW A8 NpakKTHUHUY€CKHUX MNEITeHhW TOUYUYHOCTH .

OCHOBHBE JONYyImMEe HMUSI HUHNXKXEHEPHBX METO

1. | 6z dzls sB tc Ols dats 2 LOMr ¢ d dZOr tsH d s
RO tow )y j dedets e s MtsMlstsw dad v ;

2. ]l s j o dztsls M sdz 3§ dad W ftodL d3r
f dzsm¢ 2 ;

3. 1 OHdwW VO Mfsgdfstcdztse 5 Mststclzy j dedw 9§

4., 10fMrfCoO ctokdzlsO® etedL sdzls Odz! dzOW ;

5, vstjddjd3 CtolzdzlsO s ffsHY stedzlzs Mlsj das
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ML aae aR
1T0SE fLEHOC T CROLTEFE LR

AR L CHER 0SS 1 0 o
2 CROTaFe YR

{-varmaarere B3 ¢ YuBGOM AT 2SR 30 kird O0f
OdTDO R O

Z- mampasnere B3 fes yweard fi e R

Puc. 11. 8. PacueTrTHnasad cxeMa K omODpegeac
Ha MNOJANOpPHYW CTEHKY € Yy4Ye€TOM MNOpHUHSH

11.220npepeneHvne M&TMUMBBHHLAIOO NgaBJ/TeHMU
moeanbHO Cbinyyero T PYHTaA

PaccMoTrTpuM nmpocTedWmume cCcaydawud Om-p € I

NOpPHYKW CTEHKY OIS HUIAealdlTbHO CBHOYyYEeTO
cxemMa mnpuBeageHna Ha pwuc. l1.9.

1/3H

II‘—_"'-3:1 max

Puc. 11. 9. PacdyerTHaHiKac X eAMIa® Al HIDO CHIAIY YaI™ME T D

YuyurtseBasa, 94 TO

rpyHT oOpaTHOW 3@<€HbI
1 HHU A

5 COOTHOINIC HHUC MC XKXKIOY

rjilaBHBMUU aH-a I |
yu Oynmer

cooTBeTCTBOB a tKey nyncomnoaB u( 19 . 12p) o: d

S;_1-sin/ _ . 58 a0/ /8
— =7 =t 5
S, 1l+sin/ g%g Aﬁ

s, =5,0y*(45° /5)

H a MBp S1/p)KaE HHAEM GC T P O €

cobcTBEeHHOIo Beca TPYHTa:
s, =9Q

(11.1)

B O3 HHKa afc

I’'maBHOE
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Torna HanpsgsXeHHUS B TOpPHBBYHYTR I HR BB

= gQQg*(45° IE) (11.2)
3uax (+) B ypaBHeHuwun (11.2) TmpmBoTM
OTmHmoOpa TPYHTa (T. e. Opu OMNpeEIJre TR pH.

onpeanenleHNUUN AaKTHUBHOTIO JOaBIEHHUSA T PYHTaA
PaBHoxgeuHcTBYKOmMYKW aKTHUBHOTIO JaBIJIEHM
MO XHO onpenenurhs KB NPEM&NTB X 32BKP HT I

¢cTe Hlk u . J
S 3 mex = g Qg7 (45- —)
Saman 012
E, =~ = I dy*(4s- /) (11.3)

AHamTor mdHO PINRI " | maccCcHuHBHOTO JaBJICHMUHA

gCDl2

y*(a5+L) (11.4)
YpaBHEHUH (11.3) u (11.4) w™MoxHO 3a
-
e, =970,
2
_9P° .
B, = g, (11.5)

F'nen bk o> PpPuuueHTH aKTHUBHOTO U TIFa C
CTBEHHO.

11. 2. 6. pepeneKwmes HAIK DVUBERBGIN@ HM AN &C Yy
eunc

e
MmcTBytweim Ha OGPOBKEe OTKOC

on
il

Ecnu Ha OpOBKY OTKOCHPARPPRM@EARE HHP &
MHTEHCOHBAALYY 1O onpeagenleHUIW aKTHUBHDO

MO XHO pemurThsh AHaTOTrTMYHBM TNpPCIMEYMmMESM
Harpys3ky cunoewmh=glypypma. Bbé&otOi

Puc. 11.10. PacuerTHasgs cxeMa K oONDpeageaeHH
pPRHOME-paoOonNpeageIeHHON HaAarpys3KH
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B sToM cunydYyae TIAGMOGIEHOGMIONDPHEKE AHMHT &

sl:th-'-Z)
s, = g(bh +2) g (45- IE) (11.6)
YyuTmmgp YTO B MNpepagenax MNOIMNOPIHIE C

CTaBAgIE€eT Cco00OO0OW TpanembwjgepaPHOPRAMET B )
CUMOCTH:

_S‘é',+$3’max .. :g.. 5 T, _L
Ea——2 H ZQH +2CH ) @ (45 2) (11.7)

11270npepeneHne akKTUBHOINIO JaBneHWa T1p

Ecnu rpyHT oO0OnagaeT CHHS8 aHMPEJ EBE-1 H (

HOBCCI/IXKYMGI];DaHa NpHUHHHUMAaCcCTC A IIo 3 dBHUHCH
npeceacTaBHUTODb B B U OC @
. J oo s J
5, =5, dg*(45- E)- 2@ @g(45- E) (11.8)
Unmnu
53757 % (11.9)

r 1G3XcapaKTepHuU3yeT JaBJIEHHUE CBIYUYET (
HUSNH,aJlJaOT MY HO KakK ©U ypaBHeHue (11.2):

o J
s, =0Qty’(45-7) ;

GCTHOKa3BIBaeT, HAaCKOIJIIUDBIKDO CHUHUUI3UTTC A I
s, = 2Gdy(45- /E)

OueBUONHO, gs4T@anpunxgmuepopmynae @FI1.
€T OTpHUODAaTENIbHOE 3 HAaYCHHUE, YyTO HE ¢
TP YHT H € BOCNpPpPHHHUMAaET pPacTSATr UBaWIHE 5
11.9 HeoOXOgZUMO 3amnumcaTsb B BHUIE:

5,=0 @, <s,
5;=5; -5, d @&, 25, (11.10)
Onwpa OOKOBOro nQTaBIeHHUS TpyHTaAa Ha

pyHTa mnpusenena HAp purcoHdxdl ©rmp a1y-6 u 1
T

r
c C 1 u 3 S/-y:CS'C];I, O BUHWIAHN .

9Q Qy* @45- j 12) =2@0Ay(45-/ 12),

OTKYXa:
2C

" g@g(45-/ /2)

A
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Puc. 11. 1T1. O n mppran siH acCIBPAS3AACHHHUBEIX OF Py HT O B

Be nuuumnua a KTHUHBHOT OO0 IMAPACBAJICCIIHINCAT CIApP YKHATKA

yT OJXdb HOPIbIzg, IR T OUYKa €€ MnNpHuIToXeHUST sD-yage
K€ CTHuU DIIp H.
l113. TpadoaHanNnnTMyeckKumim MeTon onpenmnern
11.3.8. OcobeHHOCTMU MeTOAda

PaccMoTpeHHBE BBIIE HUHXEHED)PHEBE MET C
(ecemMm. m.o. 11.2.10), K O POI[Ibl € CHy€ll € IT O 38 B G JH bl
CTeHu CTpPOEHUIH T PYHTOBOH cpens u r eo
CTEH bonee T OY HBIE ME€T O I b, I O CET-p O ¢
J€elIbHOIO pPaBHOBECHIH, CIOXHB MU T pPEMO3,
M€ HE HHU 4 .

I'padbommamawie c Kk Ui MeTOTd, IpeaJ OXKEHHEBH
TakKk Xe S BIS€TEC s OpUOTHUXKEHHBM METO/JTO M
BBHIME HUHNXEHEPHBX METOAXAOB MO3BOJSIECT:

1 y4e cCcTh HEOIHOPOAZHOCTDBH T PYHTOBGOT

1 y4ecThbh TpPpEHMUE TpPYyYyHTAa O NTOIANOPHYE

1 ONpeneinurTs MPABJIHWMIK JITOHHOM 3 adHEeEn
CTE€HEKH,;

1 y4e CcTh I €MUCTBHUE Pas3aIuuHBX IOBEDP
npexgenax MNpPU3ZMB OOpymeHUS HU. T. I.

11.3.9. OCHOBHbBIE pgonyuweHmMsa U pacuyer

I'padboananuruuyecKuUuh MeTOJqJ pacueaa I

PYXe HU AT pHw 3P ayowe TOM CcleqJyWIUX JONOYyIe
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1. [TloBepxHOCTH OOpymeHHUSN TPYHTAa MWTPL

2. Ilpuszma oOpymeHHUS BeageT cebdOI Kakck
MO3BONAET MNPUMEHSATDb YpPaBHEHHUSI PpaBHOBE

3. PasHopgeiwwcTBYyIOMma s akkmMEBKaTBY € 0 a Mk
NMOJXINMOpPpHOH CTEHBH mo 1 yTriowMm, paBHEBM
MaTepuamnTonN<p) cTeHB (@

4, PaBHoOneiWwc  TREBuE®mMPHKEe HUU (peaxmumi)
CKOIIIDbXKEHUH AC HaInopaBJiaeHaAa K e e HOD M
BHYTpPEHHETrIro TpPEeHUSN ¢ TPYHTa

g
a) Yy Y.
B
F
Z> @
%
R
E
(24
A
Puc. 11.12. Pacuernas cxeMa TpadboaHaAaITIUTYV

JaBIeEeHNUS T pyHTaAa HAa MNOAMNOPHYIW CTE¢

CormacHo pacueTHo-#) cux emaon y(upeweu.sl 12,
ABC nmeuWcTBYIWT

9 Cunh npencraBiasgtiomas co0O0Oo0W paBH
U T OBE P XCHAWQIC T H BI X

i Ormop NOJAMmMOpPpHOIH CTEHKH E, paBH
nNaBineguwoE HanpaBAIeHHBNWU B NPOTHUBONDOIO

| PaBHonmelWcTBYyIMOImas peakKI iRl OH I ApeaHen

ckonbxkeHnumsas AC.

HeunsBecTHBBMH S BIJISAIKTEC A ET maeapt e B 0 MIKOT]
aBaeHune) u paRmoagepaearmyecA@mob p ke HEa
aM HM3BECTHB HamNONpaBIEHUSIS UX AeUNCTBUH
HOTOYTOIJIbHUHUEK, KOTOpPBHBHU agas Tea, HaXxo
AaMKHYTBM, 0 .puc. 11. 12

BeimoaHHUB B A®el IBO CMIpcOerm 60 € MO XHO €0 C -
TeJNJUTHh B3HaAaUYeHUSN BKTHUBHOTIO agaBIEHUSH
s OmnmpeanelneHUE HauoOomee OmacHODH 0
HE€ CKOIJbKDO nuau#n AC W BBUYHUCISIIWTC
XKITOHW MNOBEPXHOCTH CKOBEHKSBHNUNUSB.HAaABAAH
TYY4UTHh NHNOBEPXHOCTDHB CKOITbXKEHUH, hIg O
JI€T MaKCHUMAaidbHEBM, puc. 1 1.13.

Wz @M

g R O
< O & M
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E

Puc.11.13. OnpeageneHHuEe MAaKCHUMalbHOTO 3 HaAa

Bompocs g8 CaMOKOHTPOUJIHA

1. Kakwue <Cco0oOpyiHKesiH UKI MOOTAHIOOCPSHTH M ?

2. Kakunwe TuUuODB DOZDOPHBX CTE€HOK Bb 3

3. NaiiTe ompeneneHHWE AaKTHBHOMY H ¢

4, IlepeuuncnanuTe OCHOBHBE JONYIEe HHUSH
NOJANOpPHBE CTEHKH HUHXEHEPHBMHU METOJAaMEI

5 YUYeMy paBHO aKTHUBHOE€ JYHESMHHUPYHDPHE

6 Ka YyYUTBHBBAECTC 4 yJleiadbHOE®E CIeTmiuae

M
K
AaKTHUBHOTO JAaBiIEHUSHT?

/7. Ilepeuyucnure OCHOBHBE JOMNYTIHIeHHH
naBiaeHUIS TpadboaHaAaTUTUUYECKHUM METOTOM?
8. Kakx omnpenensetrcsa Hauobomaee omac H
rpadboavweadwWOM MEeTOJIE oOoNpeneinleHUS akKTIHUB

12.JE®POP MAIIU U FT'MYRRAQGCBIET OCA AQAMHE DVOR
121. 00 mime moOJOXe HHU A

ObecnmeyeHMWEe NPOEKTHOTO MNMOJOXEeHHMA 3

CTBE B TEUYEeHHUEe BCEro CpoOKa DHKcODaygarta
Menme mXsI pyHTaMe HT OB MHUHUMAaIIDb HBH. B arp o
CTPYKIOIHUSIX MOTYT oOpajs3oBaThcCsa 3 HAUTU-T € J
pbBHIBAa 3 aKlIaITlHBX JOAe€eTamnxaewu, KpeHa Be€e€er
KT E€HUMU TNTMWMPOUCXOTUT, KaK 1II p aHBOMMIEOP,H BIIKP W €
MaIIMUusIdX TPYHTOBOIO OCHOBAQHMUSI WU HEepeEn
MIUW OTIONE€ENAbHBX €Tr o0 4YacTe®eHwu.

[TonaHocThrw HW30exaTh aAePopMamUHU T PYI
Kak yxe oTmMedvanocsb Bbme (aexnus 40)-, ¢
TanawaerhopMR TUBHOCTHI B COTHHU ©H T HXE
CTPYKIOIHOHHBE M™MaT eipupaopmm.a I ulis TpyHT @B OT
HO €CcCJIHM OHHU HEepaBHOMEpPHSBE, TMNpe]geMbHDO ¢
14X 3adYacTyw HacTymaeT T Opaa3i3/od poacHbIBE,
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B nencTByHmOmMHUX HOpPpMAax NPOEKTHUPOBAHY
TO pacueT OCHOBAaHMUMN WU GyHITAaMEeHTO@B I
€eITbHOM HOpPpsSAKEe BO BCEX ciaywuyasx, oI s
T KaTeropHHU OTHEeTCT®we Hikapopm.a 1 uB arc ¢a
npeaens OMUM NpPpHU NpPOEKTHUPOBaAaHUHU GyHITaA
I[Ip u pacueTe OCHOBaHUWU mo gedopwmarn

npomecc nedpopMUpOBaAaHUSLS T PYHTae -M0 ?
I BpeEeMeEe HIW.J MO THE pdi3 M€ P A THC A r 0]
HS MU Je€T. K mpuwmepy, HE paBHOMEDP H bl
ectTHOUW IlmzavHckKkoOo#W OamHHU OBIHU 3 adPHuK

nociaie Havala €€ CTpPOHUTEIAbCTEBa.

Oco0o0 cneanyeT aOOMTERUBK TBOT O 4® OC-I O]
BIX (GaKTOpPOB Pa3 THUUYHOIO poaga B OC:I
M MOTYT pai3 BUBAaTbBCS JONOITHIMTOEITb I
BaHWUE MNOBpPEXKAEHUU B HECYIMUX KOHEC
CTM ONMOHUE HUIMU OCYyHWMEeHHUE NHNPHUITET aK
YHUKOB JHUHAaMHYECCKIH X U BUOpaImuUOHE
CTBYWIEr o 3JaHMUSI HOBBX COOpPYXEeHHTT

E‘Hmwmm
o o o O T m

122.0cHOBHble BUAbL pgedopMaunn T [

B 3aBuWmcHMOCTH OT HAaAaNpaBHICGHMME MEPET
CHOBaHMSIS ®H GyHOZAaMEHTHSBX KOHCTYPpPY&KAHH
OpMamuH:

9 [ MOHYOBpTHUKAaABbPHOE CMEIONEHHE HPYH
TBUS CHIJI T pPpaBHUTAaINHUI.

9 d4HOo@rEropuszoHTanbHOE CcMemeHnue GYyH

PYHTa.
9 1 tHI jdd (S ujsdedhirukanpb HOE CMe¢ Ie HH

CIeanCcCTBHE OTEeWCTBHUSA CHUJT NTNYUYeHHUS HUIHU F
i stwjilzuHepaBHOMepHas ocanagka Gymaam

" c

Kl
i
v
SO
Puc. 12. 1. OCHOBHBIRY BHUABO M& QO @ M@ B M H U 5

ajocaagkayIBUMFEINOBHE M
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OcapxpowaHOBHON BUA nehopMamuum T PYHTOQC
MEXaHHKEe TPYHTOB yaenseTcs HawumbOITH mEe €

123.NMpuyYymMHB pas3BuTmnma pedgopmayunmu

He bopwmauumu IrPYHTORB MOTYTH OHPH Y IBHBIB
Cpenu OCHOBHBX HEOOXOIUMO BHBIEITHUTH C I

1 JehwcTBUHEe BHEMHEMNW HATPY3IKH OT C O (
byHmTaMe HT a, ONpUT PYy3 Ka OCHOBAaHUSH npu
3¢eMISHBX COOpPYXEeHHUUNU U T.O. ) ;

1 N3 Mme He HUE BJI1aXHOCTI® TUp YYHCrao/BK a(, H a
T PYHTOB) ;

1 PaccTpykTypusBaHUE Ir PYHTORB non I
ITHMHAaMHYESCKHNUX KollebOaHUIH,;

1 N3 MeHeHHnEe TeMOnepaTypHOTO pexXHUMa

TPYHTOB) .
B naHuHo#i nexuuwuum MB OyaeM paccMarTo?yp
MeTonbeDEPEA aAehopManmuMd TPYHTOB OT €
B 3aBucumumMocTH OT BHUJIXA COOpPpYXEHUH,

byHOgaMeHTOB HAarpy3KH OT COOPYXKEHHUST MC
1 Me cTHBIpPEM 1T OXE HHAasd OO OlpaHWUYEHHOH
1 [Tonocomme Gy HT AIMDEOHTIOKE HH B X K OOH-C T |
OpyXKe HU U (mneHTOUYHBE G(GyHOTAaMEHTS B, HaCceHE
1 ConmomHIBIEM 1 O )KEe HHAa s HAa 3 HAaYHUTEIIbHO
(A1WMHAa WU WHpPpHUHA HATPY3KH 3HAa4YUTEThb H
K mpuwmepy, OT C Bl I K a€ PHHAOCHBI IIMO JI T IDPr D B KOE-X €T H
KEeHHBX CcaTaOBMHU TPYHTAaaMUu.

124.0c HOBHble cnaraemmble aged@opma

I'pysnrt, KaK yXe O0OTMedYalnochb paHEE-, Il
ba3zHYyBO CHCTEMY O0bpeMHBE ®W CIOIBUT QB HE
CTBHUE HU3MEeHEHUSN 0xO BrepMyad TC OKCOTMANIBOJHSACHKHITHO B
M raszoobpaszHoOoMW a3z bpl) Tak U B Ppe3yIbrTa
(cMemeHHUS TBEPIABX YacCTHUIND OTHOCHUTEIIH HC

B obmemM cnyuvae ngedopmManus OCHOBAaH
OBTH, HaUWaeHAa KakKOCHMBMELBX JE®JJ Ioald M bl X :

dy-ynpyrue nedbopmManumu wu3IMeHeHUT o
KpPUCTAaNNUYECKOMN pemeTKHU TBEpPABX WHEFCT.I
KU CBS3aHHOHWU BOJIEBH, CXaTHUSI 3 aMKHYT B X

nmnapoBOH BOJJE

d,-0CTaTOoOYHEE nebopmManumu YyOJIOT BE HHU S

I O HOBKH T BC P I BbBIX acCTHIO u YMCHDBIMIC HHU A I
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d,-0CTaToOdYHBE AehopMaumMM NOI3YydIY€CTH

CABHUIrEe TBEpPIABX dYacTHI.

OcoOpbment BIME popMaunuum HaOyXxXxaHUSA, Ipyde.l
HB AO899 OTHXENbHBX THUNOB TPYHTOB ©U OHPO
BUAX B JAaHHOW NEeKHNHUHU paccMaTpHUBATSELHECH

Taxum oO0Opas3owm, nmoJxTHas oOcCapgKa OCC-HOI
HOBHBX CcoOoOCHnaéhpapwaygHK i
S=S,.+S,.+S, (12.1)
Bxmang xaxgpo#id cocTaBAgSmOImMEe®d B o00my i

CXKKHUMaWMe W HAaTrpy3s3KH. [Ipmy HeOONDTHMUX HA.I
TPYHTa) B OCHOBHOM pa3BHUBAaAaWTCS yOpYyTr
HaTpPyBEKMOAEC I OMMUMHA CTaHOBSATCS aAedoepmal
bopManuu caBura ( cme ¢ oppassubp yHEAMIOPT 0K € CHOHCOT
8)

Onunmako onpenenenue nedbopmManuib FPYyH
€eTCcCsid OYE€Hb CITOXHOMU 3 agauvein, HEe . Hame O 1

Yopome HHBNWU METOJ ONpeageaTeHUSTA oOpc-a I K
MalluMuU OCHOBaHHUSNA O0Oe3 pas3zageneHHUSN UX Ha
M€ KTy HanonpsgXeHUSTIMHU U nedbopmManumsa MU |
npuHUMNA JNUHEWHON p[edppMiap yrepWOHCHT Mp &l cpx
M3 O0TPOIMNHBM. IIlpu HnToM B KauecTBE KOoD?3d
HanpsaXeHUsISMUu U aAedbopMaunumusamMua OyagZeT B Bl
EomHTer paaprbHO YYHUTHBAWIMUM U yOpyTruwe U

[Ipuy HToOoM HeoOXOAHUMO I OCMWHIET bH U KET OM !
pacuyeTa OCaJloOK CcOpaBEeAIHUBHB JHUIMb TpPpH
ONpONOPUUOHAaNABLHOCTH, KOTOPBM SBISETECSH
Tema N 9) .

125. Onpenenenne gedpopManmuil T PYHTOB.]I
Jgumreere popMuUpPpYyYyeMOMH ¢ Ppe bl

12.5.1. OcHObBEH T ONmyme HUSE NPH ONpegedJeH
TrPYOBRDI O OCHOBAHUHA B JUHEe HHOM |

OCHOBHBE JONDYyHNMEHUSNI METOAJOB OMNpPpEaec.
NOCTaHOBEKE MOXHO CcPopMynTupoBaThb B BV

1 Ocangka TPYHTOBOTO OCHOBAaHUSI HUIFP O 1
MaWMUXP WROK OMNAHOKpPAaTHOTO MHNPHUITOKEHHUS

| 3aBHUCHUMOCTHDH M€ KAY HanNnpsgxXeHUSI MU I
TUHE UHOMU

1 Harpy3ka Ha OCHOBAaHHUE HE NP ©B b
cTu (HadYalbHOMWU KPUTHUUYECKOWU HATPY3IKH) .

i 'pyHT paccMaTpuBaeTCsI KaK HU3O0TDPOC

1 CpyHT 1 peeTn cCTOaGBOII MO ATy ONpPOCTpPpam< T B
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paomeecs mo TnyOWUHEe ©WU B CTOPOHEBH.

12.5.2. OnpepageneHne ocapgkum -poEAGOpPKQaWPYE KO I
nynpocTtpaHCcTBaAa

NcxoagHOW 3aBUCUMOCTBHIW OpPpHU ONDPEGHEEIT
ONpPOCTpPaAaHCTBAa OT MECTHOHAHDYVYPYHMKEGGUHR®SBI
KalbHBX MNE€peMENMEeHMUN TOYEK J€Kalum- HaAa
CpPpeaAoOTOUYECHHOMU C UI BL:

w, = (12.2)
CR
E
rzlce:l ‘- -ko02bdMOnuMeHT yYNpyroro mnoaympo
- Ho
I[Ip n JI€MUMCTBHUHU H a OCHOBA AHpPUMacEC N1 P e e H @

Harpys3ku (pmc. 12.2) pemeHaue a8 Z=®Onpe
MOXeT OBTBH HAaWUAZEHO NyTEeM HUHTET pPHMROB a .
rpyxegpac. 12.2).

b

Puc. 12.2 PacuerTHas cxeMa TOpPpH OTMDPE
OT paB HpPOAMCENPpPHEO € 1 € HHO MW HAaAaT pYy3KH

Pe me Hue MO XCT OBIT b mMoIaTyde€ HO B BHUOgC

=Y pJF (12.3)
t
r TwW-UHTETrpaadlbHBUA KoOoDdDPPummue HrT, yay-u T |
rpyxeHnusas (Kpyr, OPpAMOYTONbHHUEK) O HMpPEME C
IsseTcs oOcCajakKa. (mox wWeHTpPOM, @HmTO yriaanbh
Popmyna 12. 3. NMOKa3s3BbBBaAET, YT O €0-C aJ
ATUMYUHB CcxXxuMawiReinowmanrnpygysKkmmiaoiHa n1jifa mmae
TJOXEHMUE NPOUITWCTPUPOBAHHO HAa pHUC. 1 2.
(F) (F2)
, b 2 P | b, L
! ! ‘ —P
T, _ITTTiiiiag
______________ /‘/ ‘\\\\\\ //’///
S T e
F1<F2 SZ
S <$
Puc. 12. 3. BonusHEHumue mnomanagum 3arpyxeHH
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OnbsITHBE T aHHEBEe
BeEJIUMYUHY OCanakKH
mHe GyHaZaMeHTa OT
OBaHUWU GyHITAaMEHTORB
.3) BBOOXSSTCS COOTEBE
0 9,5 5 7

CBHUIA
H a
mu p
OCH
(12

OCHOBAaHUIUI
0.

€ETEeNnNbCTBYIOT, q 1
COOTBET
Sme meoH u7aM , 1 epduoc
M€ HDB IIH X UJHu

TCTBYWIUE MMOTIMNP a3

10 \/F,M

S

Puc.

1 2.

4 3aBHUCHUMOCTH

YpaBuHeHnurodoiane . Bpeodpai3oBaHUI

B O K MO XHO ONpuBCCTH K

(1- ;)

A

S=wh @

0
r 1we=wJo
|
0=
b
b nmuua W mWupwuUHAa 0OI
w-Kod pdumume T Gop MBH
12.5.3. PacueT ocapgkwm
JlaHHBU METOHLI MO X€E€T
YVHT a NOJCTHUITAETCH
aJd1bHBMH

MHOT O

rp i
C K
B O pa3 m@nmpeBBbBIAIWT

P

bigev vyl

M JHIBIME O MY POaBAMU ) ,

OCaagkKmu I PYHTOB (6]
no<o00o0

C T

pyromy BHIY,

(12.4)

O mmma o Hu
II O 0 IIB BI

3arpyXeHH
by HIaM:

cCnos T pPyHTa npu
OBIT NHNpPpHUMEHEH |
pakKTHHUYe€CKH HE C:
a pas3Mephsb
TOJNUNUHY CXHUMa e

B

MW

®

1 4. K pacuer

oOcCaaKu CJoi4d
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YecnoBus agedpopmMupoBaHUSI T PYHT@QIBB 3T
AaM nedopMUPOBAaHMUSA TPYyHTAaAa B KOMIOpPpECCOT

91 Beprukanap HBE C XU Ma WIH € HaIp sA0oXeE H I
T € csy P ,
i F'opu3 oOHTAaDTbh HBLE HOpMaimalhb HEEC Hanops4d

MOTYT OBTBH OOmNpEeneneHB ME@PAE3BKOD A I K
s,=5,=x5=x
Torma cormacHO B3aKOHY ynunoTHeHHUST (
S =m&® (12.5)

b
Y4urTBhHB ar‘rg:,E,q T30a II 1M IIC M :
0

-2 ey (12.6)
EO
rane—kfor>dbdunue T, VUETRHEE OQWIK 0B8DC YT
rpyHTa HOpPpH KOMIOIPECCHOHHOM YyYIODIOTHCHHHM.
2
p=1- 2o (12.7)
1-u

126,OnpeneneHune ocaakum GGyHATamMe HT OB
CYMMUAp U B

12.6.1. MpaBuna pa3bueHMda Ha 3931N1eMeH

Jla HHBH METOJ A BIASIE€TC s H a u 0 opllaecey € ¥ &
OCaagKHU TPYHTOBOTO OCHOBAaHMUSN, TMO3BOIISIH
| HeoaHopoanlHOCTSH CIHOXEHHUS TPYHTORB

| Ocanagky OT HaAarpyi3KHU OaXTHU3ITeExKalmuax

i He popmManuum mnpocapgkumu, HaOyXxaHus#H,
He cnywainno, YTO OTAaHHBMU METO DpPUH-A IIE

MEHEHHNE NpPpHU NPOEKTHUPOBAaHMUU OCHOBAaHUMU
OcHoOoBHAHH UJae s METO/Ida COCTOHUT BC -T O N
OB aHUH onpenensertcHd KakK cymMMa JT®@dop:!
[ITpmy HTOM TpPpYyHT B TOpeaeinax OHDIEBMH:’
BCeci ero TOJIWHE . Toxmu=ua 1€ MEHT
0 M.
C HeOoOnNpMmMONW MOTPEeMHOCTDH CXHUMAaIWHHEC
apHO CJaIo04 MO XHO NPUHSIT b OOCTOSHI®KHB M
pMaunuwu KaXgor o D€ MMH A PKHOKT 00 C Ca Ml 6K Ay
€ HHOMW TOJJIIHU H BI. PacueTHaitsd cXxXeMa g aHHQC

— 3 O I
o w

e
o
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f—
CH—

@ hi 82p

S dg d3j disxedy |

n // N

Puc. 12.15. PacueTHas cxeMa K omnpeyage.dn
METOIOM NHOCIOWHOTIO CYMMHDPOBAaHH S

Ye M OohppummemM 060 b OMeh MOOITPPECIEHIOCCH U 5 (
Me Hb IIEe TOJIMMKHAa 3 Jhg M eTHETMA PEHHIIE@ TCOIWHO C T |
BbBIIE TPYAOEMKOCTDBH BBYHUCIECHUIH.

Taxum o0O6pas3owm, npu pas3OUBKE HaI-9 I ¢
CTBOBAaTHCS CHNEAyWIMUMHU TpeOOBAaHUSTIMU:

| TonmumHuaa 5 € Me HPTHAHPUHMIAreoT ccsy bpie 118 o 11 ¢
mupuHa GyHmameHnTta. Junhbh>oelpst s@uu2x ¢y H T A D

| Tommmuaa HDITeMEeHTapHOTO CIOS HE [

| B mpeagemnax HDnTeMEeHTAapHOT O CIJ 00 C I

CTOSAdHHUBMHU.

12.6.2. OcHOBHBEe goOomnyme HUS MeTOI]T

JOMmOo I HHWIOr €KI b1 O Ny HWEeHUSI M, THNpPHUBEITE BHBM
paboTke MeToOXa MHNOCIHIOWHOTO CYMMHUDPpYPBaAH
e H U A

1 CuurtaemM, uToOo GyHIZaAaMeEeHT He o0O0manmne

| B mpeagenax H»aIeMeHTAaAapHOTO CIA@s$ H
TaXx WHUHPHUHB O(HBEERMEHTA@LHME MY 3 Haue HeU-I0 C
HUS B TOpeanenax H9xaeMpmaaplor® cnos o
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¥ h h r k. ¥ h h ¥ y Y h ¥ k. ¥y h h ¥

| pHHUMEEMER

I
amopa 7 |
P zp,i

I DaKTHYSCKaR
o NP T = @ 1 o__ .
ffFThjﬁif % /F i

Puc. 12. 16 IloscHeHHUE K AONYIMEHMUSAM METOI/Zaa

@

_rffﬂ1171

1 Ocangka OCHOBAaHHUSA OPOMUCXOAHUT T OI.
OpUPOAHOT O olafoeuwnmsrdpe M, yTO0 aedpopmManun
coOCTBEHHOIoO Beca yXe TMNpOHU3O0OWIU B TE€
Cyme cTBOBAaHUH ITrPYHTOBOMW T O INH. He § oy
TONbKO OT JaBIJIUEHUH

tozt-szg,F

raR-monHoOoOe nNaBiIieHHUHO©IBAIBDHEAYHDYHOTAME H
a

Sue-IpUPOAHOE OaBIEeHHUE H YPOBHE IO

1 Ocangka TpyHTaAa YUYHUTHBBAaETCS B TMpe
Hc. HNe bopmManuasvbcnppuae dDpecrmaxe . IIp a mmur 1 a
Bl CXHMaeMOW T O JOIU opdoaHceceM OBT ppwam are ad e 1 2

1 Cuutacewm, YTO TPYHT B T@Npeagesaarx 9.

cd B YyCIOBHUSAX OJHOOCHOTILTO CXaTHUSI, O0-T. €
raifiacHO 3akKkoHy I'ykxa OyayT paBHEBH:

_ S zZpi
ez,i -
E,.

(12.8)

DTO0 AO0OCTAaTOYHO WMpP WO®®O bIJ XIDY IEEC HKHABK T
yeHue OOKOBBHBX naedopMaunumid TpyHTaAa @DAEM
IOMero T pyHTAa HOPMAaMHU MNPOEKTHUPOBABHI
HUXAaWIMUU pacuyeTHYW OCaJalKy OCHOBAaHUSH.

Taxum oOpais3oM, ne Gopma 1 UpUH OCrioa TCRUBIO 5K
TensamoTcs MO 3aBHUCUMOCTU:
S=be, = pom N

i
O6bmas ocaagka TPYHTOBOTO oOCHOBaHgu s
OyanreT paBHAa CyMMe CXuUMatwomux ge¢ dopmairy

s:;béaji%§91

(12.10)
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12.6.3. OnpeneneHune TrPamMmaelill bIT @ KM

’ FrfryébnHa aKTMWBHOMWHczZO®BIBETKATBWET
‘TNny6uHe, HNXe KoToOpon pedopmMauymamum T
‘OCHOBAHMUSA MOXHO nNnpeHebpeub.

A aa1mus3 TCOpPpCTHUUTCCKHX u 92 KCIICPHUMCECH
BCJIJHNWNYHNHAaA a KT U B H OMIC U3TO HOBIT CXOKaapPTAUKAT €3paam -p a C
IO X H&Hpﬂ)KGHI/Iﬁ oo FJ'Iy6I/IHC, OT oO0MHO TH
o umu T I XMHHUCT BIX, OT B € J UYUH BI CTPYKTYPpPH
HadvaldbHOTO rpaauncHTa HaIIomopa.

YaecTsr Bce OTu GaxTOphs NplM HABEHANGE
T O9Y4HDO CJTOIXHO.

B HaCcCcTOA4HdIHOe € BpC M Ha miaHu ONpuM™MeE HC HHU C
FJIy6I/IHBI aKTHHBHOMU 3 O HBI:

1 METO.&. OcHOBBBACETC A H a COCTao®m-I1I € H
r o 1 a BSJ,edH MHAa I P 5 )K€ HH U 0T coOb0GBelipimr»r

rpaHumga CXHUMAaEeMOMHW TONMU oOoNpenagensertcs
S,=XG (12.11)

rane—xkd®»>ddunume HT ODpHUHUMAaEe MBHd paBHEBEM

Il nnsa c a1 aEp<ebxMIlrap)y sur o0B. 5( A 19 T HUAPOTEX

Ooneiln maoma ghb o ONUpPpAHUSH.
Ha mnmnpaxTtwke TrpaHHODAa CXHUMAaEeMOHU T OII

O

YMIFEHEU BCOHOMOT AT e)ﬁcizgl,o Wp mwemople2 . 1 7 .

HaHHBU MeTOO ABIASETCSI TOCTaTOoOYHDO
HOpMax UNOpPHWEK,TUPORBRBISNETCSIN oO0OmenpaduBRSET bl
KO M.

|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
I
Puc. 12. 17 OnpeneneHUEe T pPaHUILDB C XKUI
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npendgaxr age

MU X

Jla HHB M
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12.6.4.

3T O0T

AxmpaTtm

METOI
CIOXHOCTH
METOI

Panowm

2
S Pf,]ls

H €

onpeaxeJdge HNH

NMOCJOMHOTO

YayurtseBasi§a,

THUPpOBAaHWA
pacdcTa

9T O

aBTOpOB
CTPYKTYypHAaH
Hanpsg#ewuu rge

Hauobdome e
onpErB IREGAD BTOPHB®DbIU

Hamead WUPOKOTO

I a HHBHU
0000mu M
ocaagkKmu

II OJdHO

npeagnraracertec
OPOYHOCTBbB-T PY
BBHHNOMTHSNETC 4

Yy CJOBH:!

OTBC Y a

I p ¥

0Ca/lKHEeTIOPI)Y MmT

CYMMHUDPDOBAaHHNHA

TR E AT T EOTTOT TN STCRTErT TR W 1T TOnes —
MEXUHHYECHHE XUPUETEPHCTHEHR
Hr3 - 1...HTH-....HI3 - N
Ep..on BBy

Tl

PasfinBnes 0CHOBIHHE 00,
mOnOMEOH gy HTIMERTA Hi
amesenTapete caon by b by

I

Onpengiaem BeisqHHy
JACTTHATENEHRTD JARIEHHA
Po=F — Oiyr

I

Crpouw smopy
JOMONHH TR LHOUD JEBISHUA. T,
=g +Ps

I

1

CImpenennen HANaIEHY s KPHTHACCKYHY HATPYERY
(preseTrOE compoTHaneHne ), R

METOX

I'pyHT He HAXOAHTCR B THHEHEOR
CTIUIMH ApOpMEpOBaHIA

L

(}HFIC.ICHCHIIC OCATEN MCTOILMH
HeTHASHACH MeXANHEN TRYHTOR

CTpommM SITopy TPHPOIHOTS
JUEASHHA O, OT VPORHA
ECTECTREHHOID peibela

|

LY

CTPUH.\I DG THO MO TET YT

Puc.

Erdy

!

Haseomms MpuHHLY CxAMuEMOE
Tomum He B Touke nepeceenis
IO E¥Fop N Oy

b

Onpenendem cpemnee SHAYEHHE
TOMOTHATETRHOT O AARNCHAA B
MPEALnax HIEMEHTEPHRX CIOER

T

Onpenenaes OCLTEY OCHORIHHA
KAK CYMMY CHRHMAHNIHX
Jebopyai OTIENEHRY CIoEE B
npenenax cxmmaemoi Tomms
5= Il =1.) Eni)

=

Bragox

5

l12.d8emMmbappkonpeageneHHI

ocajgkKwu

I U PKO-K O
BBHIE CKAaj3aHHOE® X @M YC
byHITaMEe HTRPO M&@H M0 MpP Wl © C

METOJOO M
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127.YyeT BAUMSAHHUA HATPY3IKH OT Oaus3uae

B mpakTtTuke CcTpOHUTENIbCTBAa U3 BECOT-H B
OpPYXEeHHUHU mocCcIe NpHu1i o KECHIUbIH OBIO JIHUAZTHD ¢ B XK U
Py, ecnu BOATM3HU CcymecTBYIWINMETro 3 7JaHUS:
CTpPpOUTEAbHBE MaTepuans (OTeEecCOoEK, neab e H 1
HUpOBKAa Onui3nexameumw TeppUTOPHUHU OTCBHIK

B sTOoM cayuae B OCHOBA aHUMA BIOO3JH WCKYA HE

NOTHUTENbHBE aAehPopmMamuum KOTOPpPpEHE, K a K
OPpPUBOIMUT K Ppa3BUTHUIW NHNOBpPEeXKITEeHHUHU B Ha
pa3spymeHnus (pwuc. 12.20) .

[T opTOoOMy nmpHu OTDpPOEKTHUPOBAaHMUHNU 3 O ayd-U U
IO X BCEOJMMWDEe ®AX HUTbH CTENEHb BIHUSIHU
OCHOBAaHMUMN cymecTBYWINMUX @GyHAZAaMEHTOHRB

il
il

g0 oAy |2
Jogog| Uy

Crapoe 31anue HoBoe 3nanue
Puc. 12.20. O06paszoBaHHUE NDOBpEXKAEHUH
HaTr py3KH B HOBYVB BO3BOAUMOTIO 3 1 aH

OHpeI[CJ'ICHI/Ie I[OHOJ'IHI/ITGHbl\dHCOTﬁOI[OOCM&QIl’H(OHCI

ro CyYyMMHUPOBAHUISH. B sTtTomM caydae nugp-um

MEHTOM METOJXOM YyTIOBBX TOYEK HaAaXxXOMAAT

HaTrpy3KH, PpHC. 12.21. OO60imaecchyxe OIIP e
‘slzp,i =S i 1S zpad (12.13)

r 1, ~CXKHUMawwImee AaBIEHMUE OT HAT MYy3BKHU

Sipagy A OMOTHHUTEIbHBE HaNDpAIXEHHUS OT HO
Kak BuUAIHO H3 pacyeTHOMHU CXE€EMB, puc
HOBOTro (GyHAAaMEHDOAaA bKPU KO YIBT JHEI € HHUIWO 3 H
HanpsgXeHHUHW, HO K yBEeIHYEHHUI TULyOHHEH C
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—M S -
i HoBurriit
CyiiecTByonuii
bynmgament byHaamenT
[ \ _

L/

21

12.8. Me 1T 0 1

Me T o &1

3UpYyeTCH H a

MHMyme CTB O-—UMpPE&DB QSHJ&Ia.ﬁ H O

ocajgokK, ocobOeHHO
Haunuob6bomee mummpokKoO
paunuuoHHOM
qTad4dy TEOoOpHUHU
(mexumus 13).
QKBUBANEHTHGHLBM

=

Ifnpm
"NNHed@eaopMMnNpPpyemom
s onpeneneHUSH

rpyHTa Ha

S

A OCaagKy
r alg-7 0o 1 U H a

[Tpwu

[To ompenmneneHnwu

Il oncTaBus

o

PacueTHnasg
NOMOIJIHUT EINHbHOH

3 KB U B a JITCAHKT HAOCT OK ACKI OWil
IpHUHIODKUTIC

KOHCOIHULAILHUU
KOHCOINIHUOZAILHUU

cnoewm
CNANOWHKWEeS pHaaBrHpay 3 0 C a 4 K e

TPy HC IIJOIHO W
S, =h, tn, &,

3 KBUBAITEHTHOTO

nedbopMuUpOBaAaHUU

GOzp

cxeMa K omnpean

HaTr py3KH

3 KBHBaJdeHTHOTIO CJOSH
,BCe HPpECIH

TUuHEeHHOUN 1aeehop
npocTas TEeXHHUKa

OPpH OJXHOPOAHOM OCHOE

I @ HTHCBEIM TIMpPEWUT OpIa CUYCEITOEN
TPYHTOB, am-o 3 I
TrPYHTOB T0NpH

Ha3blBa
dbyHAoaMe HT ¢
nofynpocTtpaHCTBE

MOIONIHOCTH 99 KB HBAaAIIC ]

IrPYHTa

O HOMPeOGHP MU PIMEHM GAIM 00 C HO B a HHU U
_ woblt- 22)

e (12.14)

Harpys3ke (4.
(12.15)

Caos.

0¢e3

TrpPyYHTa BO3M

KBHUBAaICHTHOT O CJOo 4

(12.16)
(12.1
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h, = ¢, Ov(h (12.17)
_(:I-'Uo)2

C1- 2,

N3 Bwepaxewnus (12.17) BuUAHO, YTO MO
aBUCUT OT Kod>bpbuuueunTta OODKGPBPpMB paep!

r 0e 9,

IImJjJomaau 3 arpyXXeEeHHHD, a T a K XK€ OT KE€ CT K

=~ = A «w

o
o

II
T

[Ipy MW3BECTHOW BEITIHUYUYHHE 3 KBUBAaAaleHTH
3 Bepaxeunwus (12.15).
Hn s ynob6cTBa BBIIOJMHEHUHA pacueToOB C

AaBUCHMBETHYWHHBCOOTHOINEC HHU I CTOpOI—% o T C
puBene HB 3 HadJe HWMOY, Kronkh Qmmsm ewdmpe 1€ J € H
cpeanHeidn ocankuu TOmG@mKNIX ©GFKIaAMEAHIATO-R O (

ux ¢GyHIBaLHT OB (
B cnanywuae, €ecClIHu TPYHTOBOE OCHOBAaHUMIE
HOBAHHUSNS omNnpepgensercsas € HUCOONb3O0BAHI
THOCHUTE EIbHO WM XKUMae MOCTH
S=h,0n,, P, (12.18)
IIp u ONpe Mg IYCHWMMBB aeTCcC 4, 9T O Hamnp 4
M€ Hb IIa T C I U, caienxnoBaTENnbHO, c aAyo
MOHHBX CBOHUCTB HMHUXECIEXKamMUX CITO0OEB TPy
Jdnsga HDTOro CHNOXHYIK KHEPMYyH D I POPUKC RHIGT
aMEHHUTHh Ha TpeWopeaywol]2BR&i2dorToiu
Ocaxgka OCHOBAaHHUS ONpPHU TPpPpeEeyroinbHOHN 9
nomanans UpmopjpmeToM KodpduuIuUEeHTa OTHO
p Yy HVia

s=h,an,, 8% (12.19)
Dpmmpuas (12.19) 'uw (12.15) monydyum
h, =2h, (12.20)
[TITITIT] . I1T

{ f DakTyeckan mi hs

3NNKopa 7,

I

===

ha [pHHMMaeMan

i mw |- hi
/anmpa T

pi

ha

I
I
I
I
I
I
I
I
1
I
1
|
i
|

Men hn

WIHIIIIIIIII

Puc. 12.22. K pacueTy cpenHeB3BEIIEH
OTHOCHUTEIbHOW CHXHUMAaEMOCTH T pPyHTaAa OIS I
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CpenHnee CXHUMaiilg® HPIE APEOR ACEKMES O y 1 €

Zi
szp,i = PO T

hy

[Tonwuas oOcapgkKa CJ O€EB TPYHTa B npe n
yMME OCaJIloOK OTHIEeAbHBX CIO0E€EB

s:anc'mzm:an@mcnozhj
i=1 i=1
[IpupaBHIB NOAYYEHHOE BHpPpAaNXeHHUE K I
bl p a 3 U B OT erQHCOI/IJITye‘{JII/]I)M{:O
1 .0 .. .
My, :Fa h On, @, (12-21)

i=1

rﬂmJ%(Hs ypaBHeHnus (12.20).

YauTrTepBasgs, YTO METOJ OHDKBHUBAaITCHTHOTO
BIX JOMNMYINEe HUH, ONPHMEHSISTBH €T 0 TNpPHUHHDPO
OB PEeEKOMEHAYyETCSI OIS HNPHAKUGOOIH.BOKD @
o, €ro HE€E PpPeKOMEeHIYyeTCS HUCHOIbh3O0BAaT
omeer 50 M

13 M3 MEHEHHUHE OCAJHOKOBIOPIYO OCHOBAHUA
B O B PHHM

13. 1. e pBuUuYHAaA UM BTOPHUYHASNA KOHC

PaccMoTpeHHBE B J€KIOHUHU 1 2 M®Ea Oy bl
HTOBOIO MaccHBaAa MNpPpUMEHSWOTCSI a8 D
IKH OCHOBAQHUHA . Ka k OBIJIO MOoOKasjzaHoO
MauOMUHh MPOUCXOIAUT B TeEUEeHHUE HEeKOTO
OpPOro 3aBUCUT OV THIWAD CJPH HOB @T B (
HCTB
[Ilponecc nedpopMuUpPOBAaHUSL T IHUHUCTBX T
€eHHUEe HECKOIbKHUX HTET, necsaATUIAETUW-U
HpOBaHUE TPYHTOB oOcHoOoOBaHuUsA Iluszamwecxo
aHB., Tmwo®eine Oonxee uweMmM 400 nmeT HKcCcHOOya
AnuTenbHOCTH npoimecca ne bopmMupeBact
€ pBBHBX, BpeMEeHEM HeoOXoaAuUMBM a8 Guin
pu YyOJIJOTHEHHUH T-pIyHA @T MYk C KBBIM K X a-p a K
ONNTOUITHBX NIYBHACK UNIT@M U T PYHT a
JeuwcTBHUTETHh HO, B BOJOHAaaCHBIE HHB&K- T [
U NMODTHOCTDHBKW 3aMmNONTHEHB BOJJOIMH, YyDAOT
T ONPOU3OMUTHU NUIMb TOTJga, Korga 9YacT.I
npexgens CXUMareamor® xmioM a@pwyuae C K
YVHTOBOTO OCHOBaHUSIS OyaxeT Ha MNpHMY IO
YHOMWU NOPOBOMU BOJIHBH, T . €. OT CKOpPOCTHYUV
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[ToaTOoOMYy TpPYHTBH ¢ HU3KOW dunsTp-anmu
Tr'JTUHUCTBLE TrpyYyHTOBH ) e iR potp mapywoc 1 Mo wH a
bunpTpywmue T PYHTSH (II€eCKIH) nedbopmMupy
CTaOUMUNTU3UPOBAHHOMN OCagTKHMU PpegAKO TMNpeEBEHI
: Mpouecc YNAOTHEHMUNSH FPYHTOBOT O M |
oTXaTmnmem MU3IOBITOUYUHON MNEOTPEOSB 0N /BEOTABIA LHVAOBH
NepBMYHOMN) KOHCcONMMpauwnmeimn.

Ho H ¢ TOIDB KO BOJOHAaQCUBIIE HHHE I IUH-H U C
PYyWTC i B O BpPEMEHH. DKCchOnepuMe HT bl bC-B U I
Ime H H Bl X TPYHTax ocaagkKmu MOT YT pPas3BUBAT
O0BSATEHE €N ONA3yUdyeCcThII CKeEeaeTa F3pay HPTEAO, ] O]
gyeCcKHX C B O PKCOTIRI O WBJIOHIBLHXO CBsSI3¢H MeE ¥IY
JUCNOHEPCHBX TPYHTORB.

CTpPYyKTYpHEBEE CBSI3H ME XY yacTHIEa-MH
bopMupoBaThsCH B O BpPE ME HHUB HICPIMH CHIUEC HH aMIe pH
HaykKe Takwue ag¢ GopMall/HuaC THIR B GBIBK HOM CTIC BB

B sTomM cnywuace Npomecc nebopMupmw-BaH
CeTHh OdI ]I BGIBEWE CKHUX -KBOHEEHAXMBHDBBXO 1THB® I 3 €
NIE€EHKMHU CBA3HOMU BOAWHT @P,2a 3TMEWIDBP HETA Y Pr Bl U
: Mpouecc ned®opMMUupoBaHUSA rpyHTa 3a
[PYHTAa Ha3blBaeTcCcsa BTOPUYHON KOHCONWUAE

13. 2. Ocapka cnoda rpyHTa BO B/pmaMeHWu
13. 2. 1. OCHOBHbBIE NONOXeHNUA N @bOFLUBHAI
O6 ma = TEeOopHus:s bunanbrTpamuoHHOTMH K O HC C

Haunbdbomee CIHTOXHBX Ppa3 aJelloB MeXaHUMKHE T
HBIE TEOoOpeTHUHUYEeCKHUEe UM HDKCHEepHUMEHTAaId b H B
nNepBYywW oOYepeab OTMETHM PpPaABAOTRHRIOPPEEAH
NUBaHnoOBa, H. A. 'epceBanoBa u 1ap.

JHa HHBIE , MNOJdYYe€HHEBE B X 0ne ucciunemnpo
Onpommecec buabTpamuUuoOHHOIM KOHCOIMULAINUHU
CTONIBKO @GakKTODpPORB. He cnywaWno, YTO C (
KOHCOJUJIAaNUUU TPYHTOB OCHOBSBBAaIWTCSH HUCK

B maHHOM Kypce NTEeKUOUHUHU OTpPaHHUYUMCI
bunTbPTpPAaUUOHHON KOHCOINIHUIZAUMUMU, BBEIASA CI

1. F'pyHT CYUTAaEM NMOoOadTHOCITSpIOl )B,0 1 B @A &
I PYHT @I HCaBio,0 or u 1 paBJIUYECKH HENpPEpSHBHAaiH

2. e dbopmMupoBaHUE CKenerTa I p3yadkr@H Y
ynnoTHeHMcsbop MHUpPpOBaAaHMUE C K e Je3rdalerkpTynuBTHaE
HanpsgsxeHuUM B HeM (cM. TeMy 6) TpoOHCXC
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3.
namMmumHapHOM
4, TI'pysHT

JIBMXEe HHUE BOJHB B
d(utnebMap aoéuy)u;
He oOmanga

UneanusupoBaHHAaH
IpUuUBEI

HBX JOMNYIEHUH

MOJEIISD

HIIO OC PT b XIO
n
€T

TTIPOYAHYTHAH £ TE (

CTPYKTYPHOMU T1fF
B OJOHAaH-bl €
puc. 1 3.1

C Ha H a

—
ﬂ ir

i

my J)
= m J)
o, Y
A TH I IR ERETSESeRSTw
Puc. 13. 1. Moanens KOHCOINIHUAUPpYIWHET O
Cornaenmoiml MoOJgenu ¢ NpUpaIMe HUE M
CUHCTEMY MmopIWHE€ U, CO€ IHuUHEHHEHX IpYy RIFHAa.]

KU MaT®hCH U 3 o J
YyCTAaHOBUTHBCS Ha pa3i3H
BAThCA CO CKOPOCTGHBIHW

13. 2. 2.

PaccMorTpum oOonaHY
Iuu, Korga HAa cCcIo#
CHJJOMmMHAad9 HAarpys3Ka.
ONHOMEPHOTO CXarTM™uH:H
BBHM, pwuc. 13.2

B
B

b

BEeEpPpXHETO
HanopsdgaMYy 10
OpHOMEepHaH-

u 3

IIOpIWH A . IIs
ypoBHsIX (p#HC.
3aBHUCS IIE

bI X

3agpavya punbTpa
C a MBI X IpoOoCTadaIX 3
OQJOHAaCGHBIOE HHOT O T
3TOM CcllydYyae CHOMH
MOJNJHOE HAaNp s He-HH C

i
2

z

v

CxeMa

pacnpe anciqeHHUHA

<y

HalolpsdiXKCEH
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Kaxkx ewsrmo B BOJOHAaCBHBIONEHHBX T PYHTaX

BOCONpPHHHUMAaTHCSI HYAaCTHUUYHO CKelaTeTOoM, a
(tema 6 ), T. ¢.

S=S+u (13.1)

[To Mmepe ToOoro, Kak H3O0BTOYHASNS TMOpOBR

r py HTyam,e T U3 MEHSITDHC A COOTHOINE HUE SMe XK
NOpPOBBM JITUpmWE HUHE M3

A A A A A

Puc. 13. 3. N3 MmeHeHHUE COOTHOIME HUSS Me XAy 3
u I1OpOBUBLBM W aBICHMUCECM

PacoctMpumM 5 1e Me ndZHaap HIBUIE OC WIHOCH

O“ICBI/II[HO, qyT O YBqu/IO‘ITE)HH/Imaq)M(I:I\;KOME IB
HO YyYMCHBINE HUIW HTDANPUERTOCTHU T PYyHTa
K- (13.2)
Mz M

Beipaxe nue 13.2 H5TO0 OCHOBHOE C GIG T H
aJ1bHOT OHUYIp aBMWHIEL TPAa U UOHHOMN KOHCOIMUIIAIHM
HEeEpaj3pbHBHOCTHU JOIBHUXEHHUSI T PYHTOBBX BOIJI.

PaccMoTpuM mooduepeagHO JTE€BYIW U ONp acE
ratiacHoO 3axkoHa JMlapcu B audbdpepeHIUATh HC

Ty
yz
TOT Ia
2
&:-kf%
”Z_ (V4
YwTEHB a ;[H,Zﬂq:Ts—éi
9y G

0O0OJNY4YHUM
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WH_ 1ys
ez g, u
)2 B |
g _ Kt p's (13.3)
wz g, uz’
PaccMarpuBasdg mpaBywW YWacThb BHBpPpaAaKEHH
e
n=——
1+e
C HCKOTOpI)IM I[OHYI_HGHI/ICM HpI/IMeM, qqT O
=const
1+e,
r1&-HE KOTOpPpOE CpeaHEee B3HauveHUE KOobodd(
Tor oma
pn, 1 €
i 1+e, M
[To 3aKOHY !yonaloOTHEHU H
be = - mus
unilun
pe _ pSs
__-mB_
L L

HanoMuunamSME o3 pPuuume HT CcKHUMaeMOCTH.
[Tocne moaACTAaHOBKMU MNOJIYYHUM:

m__ M g5 (13.4)
i 1+e, W

[ToncTaBuB HauWmeHHBE BBHpaxeunwus (13.

Ltep kf u's _ps

m gy wz® M
U1 u
ki W's _ps
m @, pz*
rﬂ@:£t-K03®®HuHeHT OTHOCHUTENIbHOMN C:
O6o0o3HauYuM:
C, = kf
M, Gw

Chc—Ha3bBaeTCsIHK®OM QpiHIAI@® T U 1A U UM T pPYyH’
Tor oa

c HS:=-1 (13.5)
Lt
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Bripaxe nue (13.5) npeagcTaBIsSEeT cob0
ONHOMEpPHOUWU 3agadu OGUIABTPAaINHUOHHOMW CKO H (

HHU A X .
AHaITor mayHaoO®e YPaBHCHUHUYC M O )X H OH aIOIOOJIpDYbM: U

2
CM:E
Vo2
w2
Pemeunwne nmnudbdPpepeHNMUAaNTBbHOTO YypaB@®E-€HH
Momb W psasagoB dDypbre ¢ ydeTOM T paHMHUYHEBHX
pemesnue nudpdepeHUUAaABHOIrO YyYpaBHEHHIH
BaTPXICCTBECHHYK 3ajgady O COHMATHB OGP o4

CTOpPOHHEUW dGuUIBTpPAaAaULHUU, puc. 13. 4.
t

NN RN

Puc. 13. 4. CxeMa JIOIBYXCTOpPOHHEH ¢un

B ntToM canydyae pemeHHUE MOXET OBTSH I

s=p9- dsinPZe N A gipPZaon | A OPZ o O (13.6)
p_ 2h 3p  2h 50" 2h H
ri N-bakxkTop BpeMeHHU, pPaBHEBIMH
°’C
N=Pvg
4h?

I[J'ISI onpeaneciacecHNA OcCalagKmu OCHOBA AaQHMuida ]
IOHATMHUC CTCINMC HDVBb KOHCOIIHNAAaOHUHU:

_S
U= (13.7)

ra$-ocagka OCHOBaHHUIt B MOMEHT BpEeMEe

S—-monHasa cTabOungammpwiap oBaHHAaSI O0C

YayurtseBasiga, yTO0 nedopMamuum CcKenaemwa T
HOT O HamNnP,d KIEH UOIT HOMEe HUE oOocaaKuw CcIHARS T
NOTHOMW oOCaaTKe MOXET OBTH ONpPEHaeE IJFEBH O

MOMHT BpteMBHWpPEe MNOJTHS=IPO nmaBIeHUS
h

s Qiz
u=2 (13.8)
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[Tocne moapgcTaHOBKHU B Bbepaxeunwwe a-13.
HUS U nONpeoodOpaiszoBaHUNS MNOAYUYHUM CIE€AYy HOIIIY

O_ 1_ 1- ~
U, =1- %S‘@ NypZgNy —g2N, 8 (13.9)
p“¢ 9 25 =
radp-o06o3HavgvaeT KodxdpPmmumue HT OJTHOME P
KOHCOIJIUTAINUH. Ocangka cnosa T pPpyHTA A BB JI
H a :
S =U,(5
YuureBasgs, uYTo npu Semiddye prHoornmy uchma: T U
€ 848 N, 1 ov, 1 _o5n, O
S=mDhQgl- —ae  +-e7 +—e +. .0 (13.10)
Sl-ng 9 25 '9“|u
Ha pUCYHEKE 13.5 nmokaszaH Tpadwuck U 3
TrpPyYyHTAa MOMmMHOCTSBKW 5SM, npu agaBuanesnuun 200C
o 1 2 3 4 5 6 7
Tyt
b [ |
2 I\ | | | .
[ I !
I N ! | a
AT | ! :‘58
6f i &
S8 ke > : i
______________________ |
L —
S figls
Puc. 13. 5. I'padmk mpumMeHEeHHUSI OCaATKH C.
13.2.3. [Apyrume cnydvaunm oagHOMepHON 3

Beimm OBAI paccMOTpPEeH CclIydadl oOmTZHOMED
Korga ¢GopmMa DHSHODBOPB TOJHOT OhO/BIaTRI CSTH WM O/

HO WM. AHanToOTr MY HEM O6pa30M MO XHO IMoJyH-e
NP CXHMawmMero aAaBIeHUdL, pwuc.13.6
[ ............................ I ____________________________ I
A J A A p []
N N
v _y
= e
—p=yh
¥ v
a) 0)
Puc. 13. 6. Pas nuduayHEBE cCllydyaum YODJIOTHSEIWOIHUX [

a)ynnoTHS SIeEe JaBIEeHHUE BHpacTaeT C
O)ynnoTHsgwOIOIee JaBIEHHUE YyMeHBIAaeTCcCs:
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CnyuaiiuheiiHOE BO3pacTaHHUE JTaBIEHUH

CTO, H a II pyuMICOpPT,H €EIHpUMA T py HT a nmojg JT€HucrtTBs
KOTI Ooa
P .
s=—C
h

Pemeununue nuddepeHNONHUAaTIbBHOIoO YpaBH-LHHU
ds

cMaTpuBaemoro caunyyas (ue0 rr;zm@nx%qu@bnwpmy
z

Z=h) MO3BOJSK TB HIDAIXNSIWMMWEe a8 BeJuualdiH bR I
no HeMy W cTendigpr KOOTHDP®MYU HDayMIEWwC paBHaA

328 . n 1 .on, 1 _.os5n - O
U,=1- — - —e +—e . 13.11
1T RS T 27 5% @0 (13.11)

Tormna ocanpxgka cnTos TPpyYHTAa 0ODoa JA3€-UC 1
pacTawmUuxXx ¢ TIyOHMHONW mo T p e ymredHimp Bio T

Bas, 4YUTO CpG,HHg}? M HPpA@FEHARECPAan HBBIPaAKE H
_hmPe 2 1 Q
”” ¢ 32@“-—e9'\' g (13.12)
& p°c 27 U
Cﬂyqa—@lB@I[HTCH K paHee paccMOTGpPE€HHHBH
P ..
s,=P--QC
z h
B peBYJIBTaTe peme Husa gmupiheplIH.n&ja 1B
nus (13.8) nnsas paccMaTpuUBaeMOTro CIHYy4da
16% 20 N 1%4_ 09N S (13.13)
pg; p 3: U

Ocanka naguxai4 n}o6oro BpeMeHI/I OymneT pa
_hm,P\e 16 20 N 1%4_
9¢ 3p—
CpaBHeHI/IeM nonyquHHX B BIpaXeH usm- ¢
AITMYHBX CIYydYae BJ ayBIUUICOHTUHIS IOMIIMX H O MO K a3 arT
cneagymwomee BajXHOE COOTHOTIIE HU E :
U,=2U,- U, (13.15)
Beipaxenue (13.15)no3Bokzme Tu Boidgaurc b s
Ui, He npuberas k¥ Gopmyne (13.13).

(13.14)

E&’%

OrMmeTHuM, 4YTO paccMOTDp € H BB Uy ICIJO YT YHas WO
NaBIEHUNWU MUMEeEeT MmMUPOKOE MNpHUMEHEHHE IpHU
KomMObuusupys pasanumuyHbse cayuamun 0, 1,

Oonlee CIHIOXHBX OHOIP pacnpegeneHUST JHaTl
HOW) .
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Bonmpochs g8 ¢caMOKOHTPOJaAHA

1. Yto npeamemTacobOo#H GuUITBTpPauULMUMOHHAaH: i
2. Kaxmwue npomeccds B CKemnerTe rPYHT
PYHTa TOpHU BTOPHUYHOMHNU KOHCOITHITANMUHU?

3. Ilepeuumcnure OCHOBHEEC JOMYTIe HU A
OHCONHTZAaNMUU TpPpYHTa??

4. Ka k M3 M€ HSITC 4 bbe K TUBDEBBET PH @I
r'PaHUYEHHOMN TOJNMUHB INOpPpHU CNODIAOMHOMWU HAT
5. CbhbopmMynupy#urte OCHOBHEBEC COOTH (
nbpbepeHNIUAaATbHOTITro yYypaBHEHHUSN GUIBTDpPaIH
6 3anmumuaT e nubbepeHOTUAaTh HO € ypa
oHCcONnNUAaNUU B dPde KTHUBHBX HAaMNPSIIKe HUH S
7 Yt o AQP&BLJISET cooOon CTEemnme Hb K O H
OXHO €€ omnpejageinuTh NO MNJUOMmMajgu 1>3OOp 3
8 Kak onmnpepmensgsercs ocajagka ¢GyHAAaME
YyeTOM CTENEeHMUW KOHCOJIHUZAaUUHU?

14BTOPHUYHASA KOHCOAMNMAWCHOBSBI HEOIMHE UF
MEXAHUKHU TOBMHT

141.BTOpnMYHaAadad KoHconunmpgauma T pYyl

Kak y%xe oTMeuwanocs paHEEC, BT O PBU-U H ¢
HBAaeTCsdg MNOJNJ3ydyecThwW CKenaeTa TPYHTa a,
TPYKTYPHBX CBSI3€eH MeXKIAYy HYacTuULOaAaMHU T[

B mepeBonme ¢ TpeuetkoRduactfpeeoelica@peyp
KME CcCBOHUCTBA MaTepuUadToB OHTO HUX CcHOHOC
pPU HEHU3MEHHOM YpPOBHE 3arpyxXewHUHH

Pus3zmueckaitd IpUpPpOIa nedbopmManmnumihd «Te:
COOEHHOCTDBHI -CBOHCHTBHBD JHH®I3 aMUME BY ¥
OKPBTBHX TOHKOW NIUEHKOMNW CBSI3aHHOIW-BO)
B YacTHUIN T PYHTa, TeM OOIBbme CBS3aHH:
POABIAKWTCS PEONOTrHUYECKHUE CBOUCTR.
MYeCcCKHUEe ¢ BOWC THBaau ONOPIObAIBEINI KCTTCESAIN €BH U .

DKcnepuMeHTanlbHO OBIO JOKAas3aHO, 9T
pyHTa pa3BHBAaKWTCSI NpaKTHUUYECKHU Cpoa-3y

AaHHUW BHEMWMHEMW HATPYy3KMU. PakKkTHUUYUeEeCKWHE B
a ) KOHCOIIHUWA aouHiO BrOppeoMIEOHKHOQm KIa@ J 0 1 s K a 7
Ome## oOoOcaagkKe OCHOBAaAaHHUSN 3aBUCHUT OM- T

OCTH ¥ BpPEMEHH KOHCOITHUZAINHUH.
B rpyHTax M@ODOINTHOCTSBHIW HacCHBIEeHHBX BO
KU MaIMUX Harpys3ok w¢duls wd@ed dsezx omwpuomae

177



(
(U
CT
51

b u
B T
0 K
y ¢
CHu

J 4

Ky
I U
CT
H O

a

(@I == = = R

exkuus 12). [To mMepe oTXaTusg U3 TPYH
mamgaecertT, U YacTh HATPY3KHU nN&Epep&cp]
OM JQTaBIEHHUSN HaAa CKeJaeT TpPpyHTaAa NTP® HUC?
B pPe€3ynNbTaTe MNINTaCKOIUCGTOMAMHGXT € BB I& H .
OnHakoO I 0 s nebopwmanui 3 a cuyerT I
1 b AaNMUOHHOMW KOHCOIJuzfrpdziswadatsm e ¢ wa ® &1
op Ha KOHCOIJIMUUZAIUA H a rapme. dMo m
0 H HUS TNCEPBHUYHOHU KOHCOIUITAINMUU ©U H:E
a0 4 HacTynanesnusas |0WU% corpe e Imk-©Ma
M 0 u (13.12).

[IlpakTwmyecKHU TOYKAa OKOHYAHMI b uen-p T p
eTcss mo urcpmaMprkrym soacEatgh. r pyHT a
CornmacHo pabortamM bproHcMaHa U EPpYyT
TKaxXx BpeMeHPodgatmacamMaaesr UIB TP @AFHUO
5 UHMEET Yye¢TKO BbHpaiXeHHEBH JUHEWHHH

Bytwma s 1mpeapaSkalgfur Oy geT MOMEHTOM-0K
W (buanbrTpauUUOHHOMNU KOHCOIUAZAUUHU), P

O W &8 = 3
H S & g

0r 1 10 100 1000 10000 1zt

k)
I L] T1I T

Iy &
t arano Qe T AT OHEOH
1) _ S_I:I':'f _‘_/_/_Ir EOHC OIEHIATEE

P e e e e e —— — —
| HoEeD GROE TR AT OO
Spi EoHCcomEmarges 1T = 100%

Puc. 14. 1. OnpeageneHHUEe MOMEHTHOTO OKOHUa

OkoHYyaHHUEe @nONpoumecca (GUIBTpPaAaULUOHHOHMH
D KCHOEepHu MIEyHTTeaw bTHIOA, T € I b HOT O M3 M€ p € HHU S
BJ € HUSH . Ecanuw nmpupameHnwunme mnmToOpOoOBOIyo- I:

0, TO MOXHO CYHUTaTh mnpomecc GuiasrTpa
poITonixatwmymwcs oOCaagKy ciaeagyeT p aecccTmua T
KenerTa

14.1.1. MoHATME He3aTyXawwenm M 3aTyxa

MHOT OYHUCIEHHEBHE O II BIT bI II10OKa?35bBBaBOT,

nNpoTeKawmume npu aePopMUPOBAaHUMU T PYHTE

K

PAa3BUTHUKW NOMOJNHHUTENHbHBX A€ O pMPAUGE U U

HOCTHBX CBOWUCTB T PYHTa. O91To0oT ¢daxT oOC
JIUATEINbHOMWU NPOYHOCTHU T PYHTOBBX OCHDOB
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[Ilpy nedbopMuUupoBaHUHU TPpPYHTAa NDOJO @H-aTDP
T paj3pylie HHE CTPYKTY YyPDEREKCMMEG®RERGMB K a
J OHTUHEE T pyHT a W 0 O p a 3KOOBTATHOWIE] HHBIOXB BCXB SIB3 BE
omqeccs MNpPOUCXOAAT C€C PpPaBHOWU HUHTEHCTI
UTEINIbHOWU NMPOYHOCTSHIO.

Ecnu xe @HODpOUCXOAUT HaAaKaNIUBaHU@- moO
3 yeTcss MeHbBbIIe, IPONMHO@AQ@BPHMEIEC & HBIK JIT-B a
U TPYHTOBOE OCHOBAaHHUE TepseT YCTOHT
[IlpounnwcrTpupoBaTbh CKOPOCTBHB HapacTa
3MOXHOCTDB CHHUXEHHUS HNPOYHOCTHSBHX YC-B O I
CTH, pHUC 14. 2, ecHCROPXD HARAPOKAT it 16 -
TUTamuau. B 3aBumwcumMocTHu OT YyYPOBHSI 3

BITh 3 aTyXawWMeWd ©U HeEe3aTyXxalwimeu.

t

\4

Puc. 14. 2. Kp u-sHaes3 amroyixi3ayourgacsi® #¥E3:@ Tay X @ €OCIR B ; I O JI 3

= 0O W A

o

B oMme nyyuae mpomgecc MnNOJ3ydYecTHua- TP
nu .

B mepBoiW3amTwxamwmWweEn NoJyMepwHeare ue I
YHTa, NepeKOMMNOHOBKHN YwacTHI O0O0pa3sorl
TECEHCHUBHO, 94¢ M pa3pEHB C T a pepxx0. 1 uBr KBO HF
aTHUCTHUYECCKOEC COCTOSAHUE u ero agedopH
Bo BTOpoycCcaomaadmpBmBULWETr pcCApIRdeH MAT I
poHKa CTPYKTYDpPHB OpH ONpakKTHUYI€CCKHU H ¢
me ¢ TBY MU X CBsA3 €U KOMMOIOE HC WP YICOTCCTSIC IIC
M € s roma s ¢ 4 BCIEOCTBHE B3 KHUX ne porp
Imp THUBIACECTTC A IIGﬁCTBI/IIO B HC IIH U X c ni.
K bl BBICTDpPamwMmBaAaAIKTC 4 B OOIODB HamodpaBJdCH
KpOCIABHUT HU.

Ha TperTe Mlipocrrppaercucun p(ly OUWe r op s H>eHBAT
(¥ Ha KalOJlduWusBaHHHAC BHYTDPCHHUHKX I OB P CKM¥KICTI
COABHUT OB . HNedbopmanumum BcCce OO0TbIME Oy-C K (
T pais3pymeHnue o0Opa3i3iIa.

©C o© I O =«
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BaxHno oTMeTHuTG B, YTO-INYyAQTA@HG@® UB QIE-C 8 H
a mepexoaAUT B mnOnporpeccupytwmee. eHawsn
0 ¢ NpUMEHEHUE, TaK KaK @HTO3BOISNAECT |
orpeccupymwomero Te4YeHHUSA NO PE€E3YyIPbTar-
UUU TpPpyHTa BO BPEMEHH.

CnenyamH.,ako, OOMHMUTGB , YTO YyCTaHOBH
b MNpPHU HAMNDDPSIXKEeHHUSTX, OonpmUX ONenae
TCTBYKIMETI O NpPpeaAEeNIbHOWU KPHUTHUUYECCKOMN I
HCTBYKIUX HanpsgxXeHUUXU ( HaAaT pCyTsakeHeao- I1TOE
4 (ycTaHOBHUBIEWUCST MNOIA3YyUYe€eCTH) YH T
CTDHI. B »ToM cnywae mnpu nawWbOOM BDpENW
o OyayT 3aTyXxalIIdMU.

141.2. OnpepeneHune pedopmMauyumim nonsy

PaccMoTpumM MeTOAB QqllUpie /BeaTeyHKA IO T & O
U BTOPHUYHOMN KOHCOJIHUAZAUHUMU T PYyHTa. H
MHUCTBX T PYHTOB MNOJ-HBAKLNME ITTGRMHOIMU
Tb u-Bemnsnrtepa

YpaBHeHHEe HlaTpposp®ECUHHOC MO T O C OC T O/F H U
T B MBRWI :

)= 5t to)s (o) 141
S
I 16rsMT HOBE HHBU MOAYyITHb nOTe¢dhopMamuu.
K(t—to)-;lﬂpo NMOoOnXT3ydecCcTH, NpHUHHUMAaEMOE ¢

K(t- t,)=de 4t-to)
d,p—-mapamMeTps NON3YydYe€cCTH, ompeagease .
Ocangka O C 10 BOA/HHIOIM €IPH O U 3ajgadde BT O/
XeT OBTH ONMpeagEeIeHa MO 3aBUCHUMOCTHU:
S =hn o+ (1- & )] (14.2)
e 1 u
ram -kKkod3bbunume €T C XU MaeMOCTH B MOM

penenseMbBid MO pe3yldIbTaTaM KOMIpECCTV
h—-tommumuuaa c¢cxmMaeMOro CHOS4H,;
pinaBaIeHMUEe Ha CRKHUMaeMBbBd ciaoiH.
3aBucumoctshr (14.2) NOJdAYydYeHa I pua- C )
HUSX W MOXeT OBTHh pPEeKOMEHOIOBAaHH- ITH
YHBX pacdeToB

O6mumue pemeHHS, MaKCHUMaldIbHO G(YUYMOTHEPB a
HUusd TpPYHTOB BO BpeMeHH, Oonele @ppwm

'bonee ngeTanbHONTAaTEWPAUERKO BHG KDe Ye HU A CHIP BH IKGEHB T MO BHA O
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HUYUMCS JTHIMb HEKOTOPBHBMH THNpPaKTHIECCKHUM
CAIEHHBX TEOpeTHUYECKHUX H IKCIEFT
i O s I PYHT OB CBHIOYYHUX (mecu

<
e
o
—
o
R
=~

KPHMOOOITOMOYHBX U T. . ) nNoJl3ydyecThb CK
NaBIEeEHUIX U AT CYyXOoOro HUX COCTOSHUH
TOYKax KOHT aKT a u Pa3BHTHUEM MHUKDPOT
3HAa4YUTENhHBE MECTHBE OTaBIEHSI

1 Hdn s TPYHTORB C BCIT3BAXH H M X U@ M I BIX )
CcCKemleTa CKas3bBaeTcs mnOpHw NTWOOH HaAaTDPYS3
onmpeageNswOMmMUM SABISeTCsa MOHNpomecc OTPOTEK
TyromilacTH4YHEBHX, NOJNYTBEDPOBHX U TBEDPIb
obycnaBnuBalTbmpBlwcHEMAaT®OOMUX aAehpopManui
ne popmanui.

[Ipuy wW3ydeHUU-JTHABAPMUEIKEHBHDHHOT 0 COCTO
A3y4Y4e€CcCTHU CKeneTa MNDPUBOIAMUT K Pe3YyIb:I
aJlJbHOMW nOAEeHUCTBHUTEIbLHOCTH, 9 EHMbI XD TT 00 JICh]
Ha TEOoOpHUHU YHUCTO ((UIAIBTPAaULUUOHHOMU KOHCO.I

[TopToMy ©O0¢3 M3 yYyYE€HUSA PEONTOTrHUYECH-KHUX

o
o O

Tax MNOJX A€ WCTBHUEM BHEMHMUX CHUI U Ba-0C (
CTO HE€ mOnOpeacrTaBAasSseTCs BO3MODXHBMC HH®BT b
HUU WU CcCpenxas AOXSA PpPai3ITHUUYHBX COOpPYXKEHHUIH.

142.OcCHOBbl HEe/TMHEeWMHONW MexaHWMmkKHwm

14.2.1. OCHOBHBbBEe NONMNOXEeHus

MMoax wHenwmHwe#dHOCTSH W uoap avsdytmiewjafipCgdens L
dzd,2 cBss3bBIBawOUX HaNONpsAaXeHUSA U Jgec Poep-Mmarl
CKOro paBHOIBE EeSc)wsa (1€ KIOHU

[IppyMe HEe HMUE HEIHWUHEUWUHBX METOIOB pactu
MCNOAb30BATH MHNPOUYHOCTHBE CBOHUCTB®R-T7P
bopmMauuwum u, B KOHEUYHOM HUTOT €, NOHYYH
aMEHTOB HUIU GyHITAaMEHTHBX KOHCTDPYEKTIHUI
U, ixaBUTETb HO, B JTHUHEMWHOMW 1IIOCTHI-HO B
eTcsa He mnpenenprbHOUNKPUTDOEBEOE PHEF O]
HUIW HEeCyme#d CcHoOCOOHOCTHU T PYHTOBOH
rpyNu® 1 KoToOpasg KakK ¥ 3INBPEECATCHIOO0 MI RIFPSIHEM

(V)

U N1 HUHEUHBX YpPaBHEHUWU, DpPHC. 14.3

)=

O oD gq W
H e o
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Puc. l4nmda.nal3 oH NPUMEHHUMOCTH KIaccHUYECKDO
(B nTUWUHEeHWHOHWU MNMoCIFREDBANR mBeciyamaiss) ;c l2oc 0 0 HO

PaszpaborTke METONOBKIHCITPYE HTOHBRP U NIM-E K 2
B O

MU CJI€EHHEBE MCcCClIeaoBaHMUSI YyUYeHEBHX B CE€
neanyet orTMeTum pabdbotwm C. C. Bsnosa, I
aMug3e, M. B. Ma n pime B a , A. B. I[ITu
' ®enopoBckor/be,caam, T gdlk *lepy Cxkepa, B
®PuHH U OD. [IOHASTHO dYWTO B DHDTOM CC-II YT
ONIb3YKWTCHd HE€ MHNOITHOCTSH .

B HacTtTosmee BpeMsa HauoOOIDbIMEe € pea-3 B I

e HUIW0W NpPpakKTHUHYE€CKHUX 3ajagady pPaACWHAETHABORAY

C

~

o

T aHOBKC€ 3 agadmu.
| HenunH-gnNnpYrumm (MeTon NepemMeHOMN >
1 ynpyronnacTtunuyeckmnin.
B paMkax NT€eKODHMOHHOTIO KYyYDpCca O T MHS-T U M
bI X MECTOIOORB pac4dcTa I PYHT OB B HEe I HnuHET

14.2.2. HennHgmpyrne peweHUSs

B oOcHOBe O-MEPpYHEXHpPpECEMEHNUN JT€XKaT MO)

nexuus 8) U HEeNuMHEeMWHBEe 3aBUCUMOCTH
PHUHUMAa € MBIe B B UIE P MOUPHUYE C KUWIXO THAH
ynpyras + manacTudYeckas) aedopMamumuy.

B HenwEmeRpi@EoOONd 1T 0 C TCACHKOUBEK €y PJAMB3HHCYH U S
HaJlO0OTMYHO KaK MU B JTHUHEHUHOWU TEOpWH Y.

a I'yxa), HO ¢ nmepeMEeHHBMHU, 3 aBHUCSI Y]
apaxTeplEgUp,u KiIBJMMI D> KBHUBaneHT BK ux 3 ame
EO
=—F—<-MO Ib COABHUT a 14.3
2(1+u,) A 8 (14.3)
K:i-MOI{yHB o0bbpemMHOT 0 (L&A T U
1- 2u,
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duszwmuecKuEe YypaBHECHUTSI, peme HHBE 0T
UMEeTbh BHUI:

e al 4 ¢ . al 2.0 . al 2
1Sy=eK+-Gee, +aaK- -G K——Goe
R N < I i < N
T al 2.q ,al 4.9 . al 2
1Sy =& K-=-Gr,+teK+-Gee K-—Goe
%yé?z 3o DT BT REE TR %
i. _al, 2. a4, 2. ,al, 4 (14.5)
S, =@ K--Gmxr,+taK- -G K+— Goe
1927 H0 T gPETRR T EE TR TS
|
TtZX=Ga‘ZX
1 —
thy—Gazy
’ftXZ=GaXZ
MIWU B TeEeH3OpHOU dopwme
al . 2.0
Si =26Ge; +d:aa K- =G,
] S ug 3> &

YpaBueh4sa5) HaszbwpBaeTCsd YpPaBHEHHUSIMHU
bonee ob6myw popmMy 3anumcu 3arxKoHaKHAG k a,
TakK XK€ 3aBHUCAT OT HaUOnpsasXeHHOTO xge¢dorp
ABINSIWTCA QGPYHKIONUSAMHU HaNOpPpsAIXKEHHUHN U g€ Por

—fs..;q.
( U- J) (14.6)
sz@m%)

[flonydyuwTh B3aMKHYTBHBE pemeHHUSN B Tako
TeEeopeTHuIECCKH. B nToM cnydyae TOpUMEHSILE
OnuxeHuuw (uUuTepamnumim). Ha xaxaoMm mare
pepK, GnpuHUMAaKWTCSI NOOITOAHHMEMDIOPECRZE JI-€HU
nedpopMuUpPpyeMOTro COCTOSHHUSL CpPeaTb peimae
NOCTaHOBEKE. HNanee mpousBoautcs yKoun
Gc MCcCNMONbB3O0OBAaHMUEM ODMIOIUPHUYECCKHX @ YOH-K IT I
ATUMOCTHU OMHOEFTO®IMIpOINEecca ®H HNpPHU HeoOoOXOo/
HO yXe ¢ apyrukv@ mapamMeTpamMu

Tako#" moaXoa MONYyUYHUI HAa3BAaHHUE SM€TO

P € M€ HH B X

Buge, puc 14.

KE CTKOCTE®E€iH.XeWIyp vIger 10 Hl Ya 10 M® KA 10
4 .
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10
H

Ko, Gy  HCXOmHBIE TaHHEBIC
N TpaHIYHBIC YCIOBH

v

IIpuanMaem HOMep uTeparmn N = 1
Kn=Ko=const
G,=Gg=const

v

OmnpeznensieM HaNpsHKEHHO-AEeGopMupyemoe
COCTOSIHHE NIPH COBMECTHOM PEIICHHN:
- YPaBHEHUI paBHOBECHS
- TEOMETPHUUYECKUX COOTHOIIEHUH
- ypaBHeHMH ['eHKHN
Ox, Oy, Oz Ty, Txy Tyz
& &y €z Yxyy Vxz Vyz
WK B TCH30pHOM BUJE.

v

ITo dKCIEPUMEHTAIBHBIM 3aBUCHMOCTSIM
(14.6) yrounsiem 3Hauenus K, G
Kni1 = f(oij,&i)

Gni1 = f(oij, i)

v

Her ITpoBepsieM yClIoBHE a
N poBepsieM y il .

Y

Cij &ijj

CXOJMMOCTH
[Kne1 - Kn] < E (Tpebyemast TOYHOCTH
UTEPAIIH) BeiBog:

[Gri1- Gil < ec Gij» &jj

Puc. ld—-ck.emMhnomipe nene-mei o PEAMPEKMAHBHO COCTOS

HEJIUH-$PHEPYIr oW MOAETH

3HaueHnus agedopwma i dog KhnHHbIAX — KaaspJaoMMVe a Hi @ 1B
Ui B B3aBUCHMOCTIR DOPMHPYPHMEE Ol HO O& T O 4
ONBT b NTO 3aBHUCUMOCTSNSM (BapuUaHT C¢€KYIIHU

S.

Gn=_3%|
S

an_ﬁ]tﬁ

€ te

I 1 500, mMeSi— I HBAapHUAaHTBH HaAaNpPsAIXKEHHOT®- U

H U A

[Ipu 2TOM 3 3BMIEFD D CUT &EH A BJI U B a 0T C A

K ONpUMEPAYONHPaAaHUMU TpPpyHTaAa B npubope Tr
B kKkauecTBe manwcTpamnuum HaAa puc.e-l4.
KUX H¥U DKCIHODEpPpHUMEHTAaJdb HBX-J erdeocpPIMe Wipo ysea M o
TOSHUS TPYHTOB C yuyeToM U ©O0e3 yuerTa
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605 4
e | g ,’/r ' 6, Milg
! o

o

E,E-'Fﬂ'
Puc. 14. 5. HanpsgaxeHHOE COCTOSHHUE JTHUHE.F
yI p y TOOCTHOO B a HH A, HarpyxaemMoro Xe€eCcCTKHUM T

3 KcnepumMeHTa (KpPYXKH HaAa KDpPHUUBEBHX)
l43.YnpyronnacTtunyeckKkune pelweHn:
14.3.1. O6bwmnme nNonoxeHwUs

B oOocHOBEe ynpyromnnacTHY€CKONACHHBAHAERO
3MYE€CKHUMHU 3 aBUCHUMOCTSI MU YyOPYyTrHUX §- OI
me cTBYE€T HE€ CKOIIDbKDO BapuUaHTOB yonpyro
OonNpbpMmMUHCTBAa M3 HHUX JTE€EXKHUT TeEOpHUSI MNiAaacrT

B cooTBeTCTBHUHU C¢C MNOpPpeaACTaBIICUHCHBI MM I
npyroniacTHUHUY€CKHUX PpeleHUN MeXaHUKH
ubppepeHnuunanp HBX 3A4BUCHUMOCTEH M€ XTIy
NTaCTHYECKUMMU ©H NMOITHBMU) U mnmpoueayp
arpyXeHHUSN TPYHTOBBX MaccHUBOB.

B ynpyrwweaxoM pacuyerTe I PYHTO B BIX
o606XoauMO BHBOpPpATH COOTBETCTBY WOIWUE- [ ]
me HUSA OO MNhHacTuUYeCcKUX agedPopmMmanui,
YVHT a . [Ilpy pemeHUHM NIacTHUHYECKIHIX 3 a,
mMa e au

i ynpypmeanbHoORNnnacTN®
i ynpyronnacTtunyecko

=

aoias R e s e
T o o

HUeCKOW cpeaAaodl
M ynpouyHsatwWwe#mcs
14.3.2. Moagenb ynpyronnacTu4yecKOMW

B nToM cnydyae mnOpHUHUMAaEeEeTCSH, YTO T P
€er o Hange O PHMOpPOBAaHHDOE COCTOSHUE cCo
yonypr oi cTaguum paodoOoTsH cCcpeab, ITUOO YHUCT

B Y4aCTHOCTMH, Inpu OJHOOCHOM c-XarT
MmageanlbHOMNIIAaCTHUYECKOIMH Cpe s O U C BEB,a € T
(puc. 14.6)
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Puc. 14. 6. HOdQedopMupoBaBHEBEMOMPHU ITHHECHH
COCTOS  HIMBMH OUTJIOC Yy I P YyTronmjidlacTHUHUY€CKOTO

Ha mnepBoM ywacTike (OO0 HEKOTOpPOTO T
HanpsdX@HHUSIp YOHT paccMarTpHiEapeopcMsM P & M 0 B U
TOM CclydYae HUCODOAb3yeTcsA (U3 UYE CHEIFE
ro 3aKOHa @NNAacTHYE€CKOIO TEe€4YeHHH

de? =di M 14.7)
HSij
e~IJp-TeH30p nilacTHYeCKUX age¢PopmManui,;

d -cxkansaspuHabsii OECKOHEYHO MaJdbHd MHOIXH

f-byHKxkmuUusS TEeKydYe€CTH,;

Gi—TE€H3O0p HaNIps:HXeHUH.

Pa3sanuuyHbe TROPWAHTII a CTHUYECKOT O pPTFeEHd
MO 3ananufm PyEROODpBM ee aprymMe HTORB

[Ipuy mnmnockKxoM-IRAPIOPPSIMHEPHYEOM O M C O C T OS-H U |
ctTfmpuuaumMmaeTcsas B 3-Kpmaeomar.o c(tme W pa)

B sToM cnywuae p-ie @ €1 &1 JB K HI 01 HOI IRy CIMPAYAT €00 K
H30TPOMNMHBX T PYHTOB TMNpPEIANOXADKCTCPHMES
HBIX XapaKTEepHUCTHEK:

Eo-Mmonyns oOmux;, anedpopmanmui
Np-Kk0o>dPuuueHT OOKGBOIO pacIUupEeEH]!

frynenwsHOE ;cmemigeHUE

@—-yTOnI BHYTpPEHHETr O TOpe€eHHUS
PH CAGMEHMEM KC HHOM C O GUTICCSAHIBIH,0 IV VI
Tena T paHHUINEH MEeXAYy YyOPYTrHM H HOa1acT.]l
buKcHpOBaHHAasT B TMNpPOCTpPaHCIPBCKEAAPY WE
BalT MOBEPXHOCTBIW TEKYUYECCTH.

OrMeTHuM, YTO B YCIBBHIE X KGAIREIWAJIMH®OEP-O @ ¢
pexoag OTAENbHBX ODIEMEHTOB T pPyHTAa B I
HadHET OPOMCXOIAHUTH He3aTyXxalmwile e HakKo
9T0O CTaAaHOBHTCS BO3MOXHBM JHIIb HOpIK -3 H
JI€d1bHOT O HRAGOPPIMKIEPHYHEOM O T O C O C T O S H U A
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Pe me nue IpaKTHYECKUX 3 angady -C
MJleanlbHONIAaCTUUYECKOMN cCcpeab BO3MOINHO
TOAZOB € HUCHONB3O0BAaHMUEM DIDpPpONETYPH AT C
31 €MEHTOB.

Ha puc. 1 4. 7 1 pevHBUEe] €PHEO3 YCIObIT0ACTTOABB P a (
B ITpPyHTE OT MNONTOCOBOMW HATrpPys3KH B YIPpY
SZ
q
+O’1% 7—“&‘/4
0 (i ; i ‘ >
AM 2 4 6 8 AwMm
024 7=25u
4
SZ
A

Z2=3,5M

10 02 -
v \ \ 1 >
ZM 0 2 4 6 8 M
a) 6)
Puc. 14. 7. PesyapTatrTse pacueTa Jg€ilcCTMEUBIH BIE P

BHYTDpPpHU yonopyronimtacTHIECCKOTO OCHOBAHUWUH4A (
14.3.3. Moagenb ynpyronnactTu4yecKOoOW ynp

B nTo#l ™Momenu WUCTHUHHO Yynpyrmue 9 -o00rp
Hble) ngedpopmMaULHMHU € CaMOIro Hauyvamga IHMPpHUI
Ba®H OTJAENIbHO MU HE3aBHUCHUMO ApPYyTr T I
TUU oOpaiszma TPpPyHTaAa TMNpPHUHUMAE FEC AH al HKA O TPC

Ha y4YacTEKeE®e 1 nedbopMaunwywynp  HMIPPRITH A,9Y HB & ,
14.8.

G 4 ) 612 O3
gl (/i
N7/
N/ A/
VA
./ / /
/[ / / >
g P

Puc. 4o MupoBaunume NONpU OAHOOCHOM C
YyOPOUYHSKWIMETr ocsd yYyODpyromnimnacTHYIE€CKOT
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XapaKTEepHBM A8 JOJAaHHOTIO @NOpexaxacTasaIe

y
U

51

HTa SBAgSETCS TMNepeMEeHHOG 3HpmeBmasT:
TOXEHMUHU HATPY3KHU ONpPpOoOMEeXPOPMBRIHMBID B
yeckue ngedbopmManumMud K paHeEeEe HAaKOTIMIEH

B cnydyae CHIOXHBX COCTOSAHUMNU yOpedH:H

II

OpOCTpPaHCTBE HaiNp I @KKOHTUOUDP Aa0AT BIE 04 aae

EpPEMEHHBM ONpeEeAEeTnNWHOETRKYHNEC O P KA s

B
|y

KECT U3 MCHATDb C B OC II OJ O XKCE€ HHYC B mp o cC
p

XJLeGO P EHITO HAa3BBAaTh MHMOBEpPXHOCTb IO
Toukxa HA,aOBEPXWIMAST HOODpPE T TeTeHHO
A PART CPA3YyEeMOpY BEXKHBDPOMCSA TOUK .

Halyguy weOH{lrsc E8 1 ¥ nmpu U3 MEHCEHHH H

0
HOMY HaOpsIXEHHOMY COCTOSAHMUIO €TIXO C
b
BEKTOpP TMNpHUDPAIIE HPU S]] OHIAPUYYIHICKE H MM 1 1 K B € B

SyBHYTDPbB p,Onra.cTaspoxaBBBPCTCA B E, TO

HanpsgXEeHUWU HaAa3ZBIBaeTCsda pai3Tpy3KOIHU. B

H

oe}

5 WX 9 08 Z 0T ¥ X< XIw -
O 0T HE® 500 000 0T

W 9o = o

(&

o
w

0O

H M < EW®WE OFE & ET XHAT <

B

MEHsAeTaaMmarw THABB&UE e dopMailu udSyH €
BIBaeT TONbBKO ynpyrue ge¢ ¢ o,psvakiaruonp.a I
308,k 0 H € I BS§ KSR ods R TOYKaAa HarT p YBKEH-H 5

XHbg THT O T akKoe M3 MEeHEHHEe HampskKeH
Py Xe HHUEC M. [Ilpy A»TOoM cuumTaeTcs, CHTO
UT, HOBBE NAacTHUUYEeCKHUEe aAehopMamnmum
yroe nagedopmMupoBaunmpmesy Vb THaaTKeo HIE 4U-p acl
W9hk o He I BSRSEHAB@B BIX O T UT HAPYyXY WOBE
g mnocCcTpoeHHOES$H;T/DDI AN pROSUKIXOPLaA T , €I-€ p €
ue) MoBEepPXHOCIAE) A ripyy KE M@ MU e 3 a1 P
SsHHUSL, T. € 0dSy,B KB OPB JOT PIY®B KBTI € HpM-€ T

ui. Takoe HW3MEHEHHUE HAaAaNDpSsIKEe HHAK - H a
HBIM HAaTpyXeHUEC M. CuurtraerTcs, 9Y4D6 0
lyi ST poUCXOAUT HeOpPEepPBBHO, T. 0€

UypTBEUyaeT MalToe HU3ZMEHEHHUE TMOBEDpPX!
HaTrpyXeHHUSN HEOOXOoOAHUMO, YTOOBTHC X
CTBOBAJO EHOYWEKEC THa P BKIOHIESKE HB CIK THOHA Al

e pxlgocTH

B Moagenum ynpyromninacTHYe€CKOWU yn@P-ouH

o W A" =
® W o g N =

M BI X ) nedpopmManuiM NMpPUHUMAKWTCSA COOTI
, B KOT(B=pG§1;K=Iﬁe(}IIB}Mm1/I0TCﬂ MOAYJNSIHWMH Yy
MBaeMbBe B ONBTAaX MNpPpHU pais3dTpy3Ke T
MaTpHUBaAaeMOHW MOITENAHU HUCHOITHI3 Y HTOC-I C
aKoHa, NITIacCTHYECKOTIro TecUueBBMABM BH
CTHOCTMH, OT mapaMeTpPOB YyNOPOYHECHH S
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Hauobomne e NOCTOHMH MET O N ydaeTa mapar
OpPUHLOUIOE CHUHTYISPHOCTH, T-r @8a KW X0 H ® B

e u

HarpyxeHus (HUAU TPSIMBX JTHUHUUW - P

yJIsSpHBMHMNU,TOCIN pPpEeJEdTsaeMbe HDKCOEpPpHUMEHT

B

9T O M cillTydac PINRI - | NpHUupameHHHA mijigjacCT

OoOmMe HHBIH AaCCONUUPOBAaHHBMN 3 aKOH MNmIaoc

(0

k
d%:édﬂﬂL
r=1  MSjj

r afe -perynsaspuasef;fy.dadc mwpm Hloc T HaaT-py *
smuUmecsas B O0OCOOOHW TOoOYKE
Peanuszanus H>TOW MOIXEenH CBSI3aHaa-c I
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Ke HHU
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0
s
e
1

H
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H

OOMUPHBX DHDKCHEPHUMEHTOB MmO PBHSIAB
rpPYHTa, a nNpoBEeJIEeHUE pacuyueTos
MEBX I O B, e kKT HUBHBKX BBHYMUCITHUTE T

[IppyMe HEe HUME paccMaTpUBAaECMOIM-MO
BIX M 0CO000 OTBETCTBEHHBX COOPYXKE

Bonmpochs g8 €CaMOKOHTPOJaAHA

MoXHO JaIM TOYHO ONDpeanAEeATUTBH T pPaHU

YUKOHCOINIHUgaOoueu?

Kaxkxmue M€ T O I Bl ONpUMEHSIIOTC A H a I
Ta OKOHYAaHUSNA (UIBTPAMMUOHHOHN KOCOC
Onumurte NpoOIecCC b, OPOUCXO/AS UHUE

ame M MmMOoOaT3ydYecCcTH.

To e nmpuU ycCcTaHOBHUBIE MCSIH We I p OT |
Mo xH 0 onmpeage THuTH BO3MOJXHOCTHBb p
M Ha HTamnme YyCTAaHOBHBIMETrOocsA TE€Ye
Ut o mpeacTtTaBasseT coO0OOMW S apoO MmMOId?:
B KaKHKX TPYHTaxXx BTOpPHUYIHAa I K O HC

TBEHHYW 94acTb o0o0mux agedbopmanuim?
[TouemMy Ha nBagrmH eBI3preiHsu ¢ B NpakxKTHE K
€ U1 H Bl X METOHDOB pacuyerTa OCHOBa
BIEHMUEM PpPas3BUTHUSA MEXAHUKHU T PYHTOQC
Kakwnme MeTOaAB HENTUWHEHUHOMU MEXaHUK.
OCTpaHeEeHUuE®E?

B uweM 3axnwuaeTcsda OCYHPBPHHAN Pp@aaeg:t
HapucyiitTe cxe™Myokx onpeneneHUH
MUDPYEMOT O COCTOSAHUUHA TPYHTOBOT O

- W PYr UX pele HUu.
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NPAKTHUUYECKHUMU PA3JE

SAOAHWE 1
ONPEAENEHWE O®N3UNUHECKUMUX XAPAKTEPWUCT UK
KONACCUNDOPNKALUUHA

Knaccudumkaunuma mecdYaHBIX T PYHT

IlecyuaHnbple TPYHTBH NOCKDMBEMUEY O MET PUUS
rpaBelnumaetia vyakwaan2 xkpyndbomnee 25 %
Kpyn#macca uwacTtTuu KpynHee 0,5 Mm O
cpenwmMacca wacTtun kxkpynHee 0,25 MM
MeJlKk#HMacca wacTtung kKpynuHee 0,1 MM 7!
nNbelleBaMBEECca uwprcmaa &Gpl MM mMmeHnee 75
Conmepxaunue B T pyHXB % a xBipuwin chipsiaTKel UTMO

*
XzAlBOO%, TrAHRRe ¢ O aHHOMW dpakmuu
B-Bec cpenmune#d mpoOB TPYHTa, B3 sATOHMW

PacuerT conmnepXaadWIEU Ul EICPI@IH30BIO IpIPT b C I |

Taonwumma Ne

Ne Auamerp|IpanynomMeTpuuyecKHUNHd COCTaAB T
caol|ppaxumogumu/>10 105 |52 |2-1 |1-0,5 |0,50,1|0,1-0,01 |<0,01

X

Macca K-
I uHu, r
% ¢ o mwew
G pxar U u

N -

Hn s Oonpme it HaAaTITATHKHMPA@MBMHCEHU Y IQaaaeTH
Me XAy Cco00OOMW TpaHyYyITOMETpPHUUECKHUHN COCTa
ya e B BUIE CYMMapHOW KpPHUBOWU T pPpaHYITO
TPEYyTrOnNbHBX KOOpPAMUHAT.
Hn s MNOCTpPOEHUE KpPHUBOW rpaHyIoOMET
Tatmy N 2
TaoOnuma Neo

Conme p xammo ConmnepxaHmwe
HuawvMetrp wdbpakKnuum B I[HaMGMPHHKynHocm[mﬁq;
no# &paxkn c 1o COBOKYI HIH pa——
1 MU, MM 1
1 2 3 4 5 6
<10
10,0-5,0 Me v @050
5,0-2,0 5,0
2,0-1,0 2,0
1,0-0,5 1,0
0,5-0,1 0,5
0,1-0,01 0,1
<0,01 0,01
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=d

max

o 9

Ha X0 OI4Ad4T
HCOIOIHOPOIAHOCTH
OO HOPOIOIHOCTHMH U K &
CcoOCTaBa

d95

50
d5

d95, d50,d5,- 1 1 a M e acpred 0y
KOTOJPp BX

COOEepXKHUTC A
5, & Or g . 5 %
O mMOKaszaTelwn Ma

2

/fMe Hb e

Imec

r aOc

opoaieat TH
1 HOp o nUnmdid

r pas
I O K HM3AaJTh(

K a)

II O

a

I

M ¢
9

cpenaHne o HOSMQarE 20 i
He oaHoRdUspsri0
HOBGBIE HHOMU OGETWMO H
Umax> 40
JJorapudMmMbe agas8 NOCTpPpOEeHHUSN Tpaduka T
Taonwuma Ne
JIl oar -
bou b Ln10| Ln9 | Ln8 | Ln7 | Ln6 | Ln5 | Ln4 | Lh3 | Ln2 |Ln1l
3uwaul|23032197|2,079|1,946| 1,792| 1,609| 1,386| 1,099| 0,693| O
Jl oar-| Ln Ln Ln Ln Ln Ln Ln Ln Ln
pudi 09 0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1
3madigg05]0223]0357| 0,511 0,693 0,916/ 1,204| 1,609/ 2,303
Jloar-| Ln Ln Ln Ln Ln Ln Ln Ln Ln
pudy 009]| 0,08 0,07 | 0,06 0,05| 0,04 | 0,03 | 0,02| 0,01
3mau 2,408| 2,526 | 2,659| 2,813| 2,996| 3,219| 3,507 | 3,912| 4,605

3agaHue.

I1 o pe3yIiIbTaTaMM

O pec aciaduTehb

Ha MMCHOBa AadHHUC

[locTpouTtThs

r¥p ardgpuakH CKOPCUTBAOB a
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Taonuma No

'pasynoMeTpHYEeCKHUU C BUCHTAAM
No e = S

o L0 N H o o o s
/1t " 3 & & g uJ? F‘i c\?'

— o o

1 2 3 4 S 6 / 8 9
1 /72 | 141|146 190 | 20,3| 178 | 11,2 | 3,8
2 13| 75 | 143 | 8,6 32 30,0 7,3 5,0
3 50 | 11,7 17,4 160 | 27,3 | 10,0 12 4,1
4 72 | 2441 109| 6,2 | 26,3| 143 | 199 | 58
S 23 | 215]158] 116|216 29,2 | 140 | 3,0
6 3,2 | 294 140| 6,7 | 26,7 | 255 | 156 | 49
/ 21 |/168| 7,7 | 27,2| 53,2 | 106 | 124
8 81| 54 | 159|191 279 | 133 | 274
9 1,7 | 1/7,8] 10,0| 39,21 | 33,6 | 21,0 | 16,8
10 122 | 52 | 27,8| 494 | 344 | 14,0
11 25| 60| 69 | 17,7 | 56,1 | 26,7 | 24,1
12 122 2,7 | 3,4 | 155| 79,2 | 60,9 | 55,9
13| 48 | 119] 3,7 | 81 | 165| 629 | 80,1 | 52,0
14 | 76 | 16,2 | 42,7| 32,0 258| 16,5 | 146 | 4,6
15 18,2 | 27,5| 20,3| 346 | 254 | 14
16 55| 51 |40,2| 476 | 26,9 | 14,7
17 | 18,8| 30,7 | 36,5| 17,3 | 12,8 | 20,7 9,0 4,2
18 16,1 190 | 188 | 27,2 | 119 | 7,0
19 2,7 | 44 |1 183| 76,3 | 524 | 59
20 122 ] 52 | 20,8| 934 | 244 | 24,0
21 0,7 | 34| 49 |191] 530 | 36,5 | 224
22 147 | 144 | 234 | 63,1 | 29,9 | 145
23 1144 | 175| 13,1 | 14,0 | 28,7 | 13,8 | 14,0 | 14,5
24 12 | 7,3 | 141 16,8| 395 | 350 | 6,1
25 25|28 110] 78 | 36,1 | 40,5 | 19,3
26 | 21,4 154|134 119|249 | 244 | 130 | 5,6
27 11,7 | 23,7 | 342 | 226 | 31,8 | 29,1 | 6,9
28| 75 178|119 6,7 | 11,7| 254 | 106 | 7,3
29 1000 144 | 75 | 19,2 | 155 | 16,1 | 0,7
30 254 | 275| 279| 6,7 | 24,1 7,5 9,5

HaunwmMe HOBaAaHUE
CTUUYHOCTHDb
TeKyuauW T u

OnpeneadeHHE

5

(

B

T THMHHUCTOTIT O

C BOIO

HAa MUMeEe HOBAaHMHUHAA

odyepe b

r TMHAC

rpPyHTaasas

sWpp ucuT npe
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IlmacTwuYyHCOMCOTrcbo 60 H O CTTOBT OF JTUPHYMHCT @ 1T € GO0 p M
BO3I€eWCTBHUEM BHEIMHET O ngaBIeHUSA Oe3 P
OpUHIASTYWOW GOoOpMY THoOCITE€e TNPHUITOXKEHHUSN yCHUIF

DNpenean pacKWpfbBBIAaHMHAO C T b HHXKHET O -1 P

CTH, T. €. Ta BJIAaXHOCTDH,, HMPHU NK@TaM@M@el il O
HUS B TBepaoe W HaobOOpPOT.
Dpenea TeWYyumrTaMHOCTH BEpPXHETrOoO TMmpe
e . BJaXHOCTGHSB, IpHU KOTOPOMWU TpPYHT-IIE
Kyuee MU HaoOoOpoOoOT.

Yucao naacTtun Jdpde W,

Knaccudpumkaunuumsa TIOIHUHUCTOTO TPYHT®®D-B
CTHU TNpHUBEeITEeHa B Tabuawuie 3. 1.

—

Taonwumma Ne

Hauwme HO ConepxaHue T IHUHHU
YUnc 10 4YHDaECM™MU
rpyaHrT{((amaMeTpoM Me HE ec P
I’''muua bomee 30 Oomee 17
CyraumHoO 30-10 17-7
Cynechs 10-3 7-1
IIe ¢ 0 K MeHeEee 3 ME HE € 1

KoHcuHuCTRHEMMMECT B X T pYy HTHNOOBK ao3napreeyieeAMs €1
W- W,
W - W,
3neWrnpupoanasa ,%mW XxkBHOXTEKBO C THBH LIEEY -TIEPK

cT:d =

gyecT,WN,-B% 1 a XHOCTbH HaAa T paHHUIODE packKarTsBHBa
Knaccudukauumsas TIUMHHUCTOTO T PYHT@- 0OC

numoe 3. 2.
TaoOoOnumuma Ne

HaumumenoBaunue |[[loxkaszaTenap T
Cynecu:

TBepuasee I L < 0
[InacTwuuHBLBE 0O < IL < 1,0
Texyuwue IL>1,0
CyranmHKMU U T |

TBepuasee I L < 0
[TomyTBepneme 0O < IL < 0,2
Tyrommactuun]0, 25 < TL <
Masrkxkonmnnactuu]0, 5 < TITL < 0
TexyuenmacTtunul(0, 75 < TL <
Texkxkyuwue IL>1,0
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SAOAHWE 2
ONPEAEJEHHUE MOAYJsA ANAEP®POPMANMNHU II@-PE3
NBITAHUCGITATUYECKOUN HATPY3 KOMH). ( T AMII

3HayueHuUue Moanynasag ngedbopmManumu T pyda-Ta,

CUHOHHOMW KpHUBOH, MHOTIJJAa CYyIMNeCcTBEHHBO O
TaHUS NpoBOASATCS ¢ oOpaiszmaMHU YacTHUYH
3aHUKE HHU K empoopymiasil U 1 . [To TOW MNOpHUYUHE

Jydime ncceciaeanqo0BartThb nmyTcCEM UCIHOBTAaHUIH C T A

P P
P N N N 7
P
a
N
o
B r

PucyHnokx4mMb mcnoneTaHMUU TPYHTOB WTaM

a—MNJITO0OCKHM MmMTaMnonoM B mypdbe HUIH TY]
0—nODnToOCKHUM HmMTaMOOM BakERHGBIpe OypoBOIH

B—BUHBMBITAaMOOM HHXe 3abosgs OypoBOH

'—B HMHT OB B M IIT auB1 €1 O M B MacCZcC

Ha nuHo mypda wiIumu CcKBaXMUHB YyCTaHasBaI
NpUKIaAagTBBaeTCH Harpys3Kka CTYyODEHSAMHU U
orT ngasBuneHs=Af(ppa Iloppypar duky B mnpepgemnax I
MOAZynaAb AaedopMaunuuum onpeagensercs no @Gory

E= Wil -%np/Ds (4.4)

W=0,8 nm1ans8 KpPpYrabx X€CTKHUX WTaMOIOOB ,;

d—nwmwamMeTp mTaMma,;

Pe—n pup a me HUE qgaBJIlIeHUSI Ha JTHHEMUHOM

PS—n puUpaIllCaHIUKEd OICT a MITa MNPHU U3 ME HE HUHU

J0—xos> pduument Ilyaccona, OpUHWMAaET
=0, 3, o sa— Le=y0r, m3uSH, k eaBn=0,42r n u H
0 PO P, P, Mlla

N
|

S 3)\

[
I
i
|

S.MMm ¥
Pucynokpd4pZx 3aBUCHUMOCTHU OCAaAaAKHU WTaMIa
l—nuHellHaAasd UYacFoCpRAHUMREI I 20p I Ma A
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4.3

Onpenenurtes
3 yaAbTaTawM

)51

Taobnunmr®edyIpbTarsm

4. 4.

3agaunmne

He nocrT

MOAYIIHU
MITaMMOO B BIX

a IO U €

nedbopmanumu
U CIHNBTA aAaHTH.
T a HHEEe

S, M M
NeNel 0, o  Tp2=0. dp3=0. ipd=0.2p5=0.
1| 2 3 4 5 6 7
1 0,45 1,15 2,35 3,96 6,02
2 0,59 1,50 3,06 5,15 7,83
3 |0,60 072 1,84 3,76 6,34 9,63
4 0,86 2,19 4,47 7,52 11,44
5 0,99 2,53 5,17 8,71 13,24
6 0,47 1,21 2,47 4,16 6,32
7 0,61 1,55 3,17 5,35 8,13
8 |065 0,74 1,90 3,88 6,53 9,93
9 0,88 2,24 4,58 7,72 11,74
10 1,01 2,59 5,29 8,01 13,55
11 0,50 1,27 2,59 4,36 6,62
12 0,63 1,61 3,29 5,54 8,43
13 |0,70| 0,77 1,96 4,00 6,73 10,23
14 0,90 2,30 4,70 7,92 12,04
15 1,04 2,65 5,41 9,11 13,85
16 0,52 1,32 2,70 4,55 6,92
17 0,65 1,67 3,41 5,74 8,73
18 |0,75| 0,79 2,01 4,11 6,93 10,54
19 0,92 2,36 4,82 8,12 12,34
20 1,06 2,70 5,52 9,31 14,15
21 0,54 1,38 2,82 4,75 7,22
22 0,68 1,73 353 5,94 9,03
23 /0,80 0,81 2,07 4,23 7,13 10,84
24 0,95 2.42 4,94 8,32 12,64
25 1,08 2,76 5,64 9,50 14,45
26 0,56 1,44 2,94 4,95 7,53
27 0,70 1,78 3,64 6,14 9,33
28 |0,85] 0,83 2,13 4,35 7,33 11,14
29 0,97 2,47 5,05 8,51 12,94
30 1,10 2,82 5,76 9,70 14,75
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TaOoOnun®PedydprbTaTbh MTaMOOBBX HUCHBTaH

S, M M
NeNeld, T =0 Tp2=0.1p3=0. 1pa=0.1ps5=0. 1
1| 2 3 4 5 6 7
1 0,29 0,76 1,46 2,38 3,48
2 0,38 0,99 1,90 3,09 4,52
3 0,25/ 0,46 1,22 2,34 3,81 5,57
4 0,55 1,44 2,77 4,52 6,61
5 0,64 1,67 3,21 5,24 7,66
6 0,30 0,80 1,53 2,50 3,65
7 0,39 1,03 1,97 3,21 4,70
8 |0,26] 0,48 1,25 2,41 3,03 5,74
9 0,57 1,48 2,85 4,64 6,79
10 0,65 1,71 3,29 5,36 7,83
11 0,32 0,84 1,61 2,62 3,83
12 0,41 1,06 2,04 3,33 4,87
13 |0,27| 0,49 1,29 2,48 4,05 5,92
14 0,58 1,52 2,92 4,76 6,96
15 0,67 1,75 3,36 5,47 8,00
16 0,33 0,87 1,68 2,74 4,00
17 0,42 1,10 2,12 3,45 5,05
18 (0,28 0,51 1,33 2,56 4,17 6,09
19 0,59 1,56 2,99 4,88 7,13
20 0,68 1,79 3,43 5,59 8,18
21 0,35 0,91 1,75 2,86 4,18
22 0,44 1,14 2,19 3,57 5,22
23 10,29 0,52 1,37 2,63 4,28 6,26
24 0,61 1,60 3,07 5,00 7,31
25 0,70 1,82 3,50 5,71 8,35
26 0,36 0,95 1,83 2,08 4,35
27 0,45 1,18 2,26 3,69 5,39
28 | 0,3 0,54 1,41 2,70 4,40 6,44
29 0,62 1,63 3,14 5,12 7,48
30 0,71 1,86 3,58 5,83 8,53

SAOAHWE 3
ONPEJAEJEHUE HANPSIAXEHHMH B TPYHTE OT (
BECA U HOCTPOEHMUWE DHKOPBI NPUPOJHOTI O
BeprukanbHOE JaBJleHUE, B O3 HHUEK abwIe ¢
CTBEHHOTO Be€ca T pyHT ad, 7 UH a0 3bIBT BO a 6ITMC 71 aIB Pl
JaBJIeHUE XapaKTepuU3YyeEeT HAaMNpPpSHMKe HHO0be- C
CTBa, T . e . 0O @nmepejxadyd Ha HETro mWATDP
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POOTHOTO

NaBlIeHMUST 3aBHUCUQFGHU OIT T VWHPBHCHEME O T

puBaeMOM TOPHU3ZOHTAITbHOMU
Beprukanpb HBE

TPYHTa

OIITO0OCKOCTH
HampsgiXeHHUS
Hahorrn yii® B 0 |
S, =90,

B OXAHOTPOIH
¢ xdl[@Y @y T pas
a 0 . B .
-~
< -
<
f —
& a )
4 : )
\ . 1
o \ 55 i \
- \
1 o % -
‘\s 1 \\
D | N\
1
i._'L‘L 1 yih J, ’I, stz vihy yahs
Ysth’Ywhw
Puc. 14. 1 PacueTHBE CX€MB IRABI CTHUCIT PO € H
a-IpHd OJNAHOPOIXZHOM -DPHOBAHNHMHWHM T PYHDOBBHKX
B-IpPH HaAaJTHUYHUHU «BOgoymopa»» (CyrmnumHKAaa HUIH
koHcmaum¥l -orTMeTka ypoBHS T PYHTOBEBHX
B c¢cnywae HammacTOBAaHUSH
BEpPTHUKAIDb HEE
OTX€ b HBX

HaOoOpsdiXKES HHU A
CJTOCB

rpyHTa ¢ D

onpengeans OTC 4
, T. €. :

n
S, =agh,

raguh-coorTBeTCcCTBEHHO YyJme muoHmiahi 0B € a 0
rpyHTa, M.

Onowpa OpPHUPOAHOIO AABIEHHUSA B OITHODPO
npoxoagsmed ywepes3 Hawvadlo KoopauHBmaam-( p |
HOW nNTwHWOWMKaMuU neperumbda Ha T paHUBAEX
nel (puc. 2.1606).

YaenprpHBUW BEC TPYHTOHB
ST W3 BBHBpPAaMXeH S

OIpPH YY€TEO -B 3 B
9,=(9.- g,)/(1+e),
r1@ug, -yadelbHEEe
tTa u HBlod s,
e

K

BECHOCMBHBPAUJS BHEX
-kod>2bdPuwmue HT

Ecnu B

UJu

q
NOPUCTOCTHU BOJZOHAaC
TOJINE OCHOBAHMUSI HAaXOAMIKHA
CYrTMHOK TBEpPAOWU UIHU

]
NOJNJYTBEIRAOMU
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= o

(@]

=

enlaeTcs OaBIAeHHUE OT T PpPyYyHTAa ©U MNOJI3 €M
oOpMyIae:

Szg =é- gihi +(gsb+gw)c"hw !
i=1

r 1, ~-MOMHOCTSB CJIOA BOJAB OTO BOJZOYIMODP

PUPOITHOTIO JaBIAEHUSA NWHSBIKGEGTC MO BCITYHIR
0 J bl

SAOAHUWE 4
ONPEAEJEHMHUE HAINPAXEHHUHU B TI'PYHTE OT I
COCPEJOTOYEHHOMW CHJBl HA MHNOBEPXHO

B ocHoOBe onmnpepgeneHuns HaNnpsHXKeHUHU- B
TBUS MECTHOMWU Harpys3kunm N nTexXHT peleH

OCpe HHOMYEC UITB NPHUITOXKEHHOMHU K TOBYPXH
enHnoe XK. byccuuneckoMmM B 1885r.
3 P
SR =——5C0sb (7.1)

2
2p R

DOTO0O pemeHHUE MNO3BOIAET ONpETETUE-b B

opManuin B nwbOamiporaprachsrnowoy geikeTHB

MYE€CKHUX pacuerTosBs Hauobdomnhb me e 3 Ha4Ye€HHU
anpsaXeHUSH :
_ K

Z2

s, P (7.2)

_ 3. 1
K = 2 C[1+(r/z)2]5/2

Hn s NpaKTHYCCKUXHUIA CR@ X EU IBUHEAH T O B
abnumume 7. 1.

P
' y
/‘ —
TN
|
r M
Al

PucyHnoRal@uéTHasags cxewmMa JaAJasd OTIpBWKECEHMEH IBI OB ECHPOTBY

COCpPEeToOTOYEeHHONW Harpysku P
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Mcnmonps3ysds OpUHOHUOD CYINDEPHODO3UNUUNA-MO I
KaldbHBX CXUMawmwmMUuXO B npaxea uM Bpmrwoage ilc
COCPEITOTOYEHHBX CHI, OIpUITOXKE HHBX Ha I

1 n
sZ:—Za KP (7.3)
Z%i=
P, P, P,
v '
N
M
I I3
zY

PucyunoRal@u2rTHai= cxeMa agInd4g O P WKL CHMCIH MBS VDB CHPO TB Y
HECKOJINbKHUX COCPEAOTOYECHHBX CHI

Taonuunal3ua.uleanus kKodbdbuunumenrtoB K-gmn
HBX HAaAaONDpPpsIXKEHUU B OCHOBAHWU OT cocCpenaoc

r/z k r/z k vz k ¥z k
0,00 0,4775 0,50 0,2733 1,00 0,0844 1,50 0,0251
0,02 0,4770 0,52 0,2625 1,02 0,0803 1,25 0,0240
0,04 0,4756 0,54 0,2518 1,04 0,0764 1,54 0,0229
0,06 0,4732 0,56 0,2414 1,06 0,0727 1,56 0,0219

0,08 0,4669 0,58 0,2313 1,08 0,0691 1,58 0,0209
0,10 0,4657 0,60 0,2214 1,10 0,0658 1,60 0,0200
0,12 0,4607 0,62 0,2117 1,12 0,0626 1,62 0,0191
0,14 0,4548 0,64 0,2024 1,14 0,0595 1,64 0,0183

0,16 0,4482 0,66 0,1934 1,16 0,0567 1,66 0,0175
0,18 0,4409 0,68 0,1846 1,18 0,0539 1,68 0,0167
0,20 0,4329 0,70 0,1762 1,20 0,0513 1,70 0,0160
0,22 0,4242 0,72 0,1681 1,22 0,0489 1,72 0,0153

0,24 0,4151 0,74 0,1603 1,24 0,0466 1,74 0,0147
0,26 0,4054 0,76 0,1527 1,26 0,0443 1,76 0,0141
0,28 0,3954 0,78 0,1455 1,28 0,0422 1,78 0,0135
0,30 0,3849 0,80 0,1386 1,30 0,0402 1,80 0,0129

0,32 0,3742 0,82 0,1320 1,32 0,0384 1,82 0,0124
0,34 0,3632 0,84 0,1257 1,34 0,0365 1,84 0,0119
0,36 0,3521 0,86 0,1196 1,36 0,0348 1,86 0,0114
0,38 0,3408 0,88 0,1138 1,38 0,0332 1,88 0,0109

0,40 0,3294 0,90 0,1083 1,40 0,0317 1,90 0,0105
0,42 0,3181 0,92 0,1031 1,42 0,0302 1,92 0,0101
0,44 0,3068 0,94 0,0981 1,44 0,0288 1,94 0,0097
0,46 0,2955 0,96 0,0933 1,46 0,0275 1,96 0,0093
0,48 0,2843 0,98 0,0887 1,48 0,0263 1,98 0,0089
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3apganaunCnple.nle 1uThr BEpPTHUKE IGH Db H B &X @ca-ar p s
HOBaHHUSNS (pucyHOEKNINHKpPHB )B e pllronCKrapiobMHTELR O3 H a
pas3pels aWi-VI. 3JHaueHUE HAarpys3kKku P nmpunHs=

TaonuwmwdMc Xo2XHEBE Ja HHEBEE oI o 3 aadaHUuS4g

Ne P, K Ne P, K Ne P, K Ne P, K Ne P, K
1 100 7 160 13 220 19 280 25 340
2 110 8 170 14 230 20 290 26 350
3 120 9 180 15 240 21 300 27 360
4 130 10 190 16 250 22 310 28 370
5 140 11 200 17 260 23 320 29 380
6 150 12 210 18 270 24 330 30 390
I
P
I, 1II
= —
IV — 41 31 | IV
L L= 2 132 2 11.12,13,14 15i
V. oSl 33 V
_L = 4 134 14 16,17,18,19 2oi
= 45 135 s
=
— 46 36 6
VI o VI
— 47 37 7 121122123124 25
= 48 138 I3
=
VI v 99 VII
— 50 40 1012627128129 30
2M |, 2m | Im M IMm 1M IMm
| | |
I 1II I

/A

PucynoRaédudrHasag cxemMa A8 3ajgaHUI
3agaunuGknple.n2e 1M Thb BEPTUKIGZHEDb HHE K aya Vp

Ha 7.2) o1 neunwcTtBuUua 18800 pK2a0nOBxudh kb ik H |
NMcxoagHbBe OTaHHBE NPUHSATHL NTO0 TaobOnumge 7.
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TaonuwmwdMcXoIAHEBE 1 a HHEBE oI o 3 adlaHUSHA

Ne ry, M| I2, M| I3, M| Z, M| Ne ry, M| I2, M| I3, M| Z, M
1 4,0 0,75 0,3 3,00 16 5,5 1,50 1,8 3,75
2 41  [080 |04 305 |17 56 [155 |19 380
3 4,2 0,85 0,5 3,10 18 5,7 1,60 2,0 3,85
4 43 090 |06 315 |19 58 [1,65 |21 3,90
5 4,4 0,95 0,7 3,20 20 5,9 1,70 2,2 3,95
6 4,5 1,00 |0,8 325 |21 6,0 1,75 |2,3 4,00
I 4,6 1,05 0,9 3,30 22 6,1 1,80 2,4 4,05
8 4,7 1,10 | 1,0 3,35 |23 6,2 1,85 |2,5 4,10
9 4,8 1,15 1,1 3,40 24 6,3 1,90 2,6 4,15
10 4,9 1,20 |1,2 3,45 |25 6,4 1,95 |27 4,20
11 5,0 1,25 1,3 3,50 26 6,5 2,00 2,8 4,25
12 51  [1,30 |14 355 |27 66 (205 |29 430
13 5,2 1,35 1,5 3,60 28 6,7 2,10 3,0 4,35
14 53 140 |16 [365 |29 68 (215 |31 4,40
15 5,4 1,45 1,7 3,70 30 6,9 2,20 3,2 4,45
SA0AHBE
ONPEJAJEJEHUWE KOHTAKTHBIX HANPSAXEHI
KonanTaxkTHEBHE HanpsgXeHHUH onmpeagessaiTC
byHmTaMe HT O B u HamnmpsgXeHHUMH B OCHOBa
KOHTA QXK THHabll p 1 XK€ HU MU 3 aBHUCHUT OT KECTKOCT
a TakK X€ XEeCTKOCTHU OCHOBAaHUISHA. Pas3nuua
l. AGCOTITIOTHDO KE CTEKHE COOpYXE HHU A .
HE€E3HaudYyuTenbHa mo OTHOINE HU IO K I PYHT e
MOCTOBUBX OIIH®IX, MIOYI3OHHM®©® B, MOpeccoB U Ap.
2. AOGCOTHOTHDO rubxue COOpYyXeHUH .
HacCTOIIDHBEKDO BEeJIHUKa, 9T O byHmaMe HT B CB
OCHOBaHUSA (3eMISHBE HAaCcCBODHU, THUIA MET
3. CoopyxeHU H KOHE Y MMIPYy MO T KB C TTID.O
couszmMepuma ¢ aedPopMUPYEeMOCTDHLKW OCHORBAa:H
KOHTAaKTHBX HaOpsjIXeHUH.
a)
)
or
- ) L

ZLLLL/
1

Pucyunlofle bopmMmanuuu mMOBEpPXHOCTHU T
U a0COINTKWTHO XECTKHUM CO



KoHTakxkTHEBE Ha OoOpsd XS HHU A4 J bHHAO I3 0a i Op 1y BKS
a0COoOlIKTHO KE CTKOTO Kpyrimtor o B mmagaHEC (

byccuneccka:
B = P/ (21 - 7/1?) (1.1)
0

F,Z[pr+I[aBJICHI/Ie II Imoagqo0mB € q)YCH’]I[aIMEEH-ITI‘];Ba
r—paz[Hyc I O 4 O IIB bI (bYHI[aMGHTa;
pm—cpezLHee I BIONIGE HAMIEB € q)yHﬂaMeHTa.
N
pm_x (12)
FILN—ZBCpTI/IKaJILHaSI HaT py3Ka H a q)YHIlal\
q)—l'[J]OHlaI[L II O 4 O IIIB bI (I)YHI[aMeHTa.

TeopeTI/I"ICCKI/I KOHT aKTHBIC A a BJIQg HHUIA

OeCcCKOHEUYHBH. O H a KHOT ¥ B C JIMEJNAACCTTBUAYEE C X M X B ]I
KpasMHu byHagaMe HT a P TH HanpsgXeHHH Ime
NmwWpa HaNpsHgXKEHUU CTAaHOBHUTCS Ce€eaATO0O0O0DPa

KouTaxkxTHEBEBE HamnpsgXeHHHd I oI K€ CTEKMH
onpeanensgswWTCcCsa NO aHAaTOTHUYHOMU 3 aBUCUMOC

P=2p,/( gjl ex/ ay) (1.3)

r 7&X:—paccTOSdHUE 0T cepeauus ¢GyHITAaN
TOYKH ;
a—-monymupuHa GBAEAnamMeHnrta

3agaHnmue
[TocTpourts " MIp Y KOHT aaKT HBH X JaBIIe
byHnaMeHTAa JOBMOBOIDUTPLYOHH ONMOMOT py M 1 a !
bbUc xonubpe nmavube HA3lglr® . ndlara®aoueasa MII:
KOHT aKT HBH X JTaBlIeEHHUH npuHATSL Diasa xply

me HT o w—dlr o

Taonhlr-McxongHbse QaHHBE XIS KpPYTITIOTO

Ne Pm, k| D, Ne Pm, k| D, No Pm, k| D, M
1 310 6,2 |11 |[410 8,2 |21 |510 10,2
2 320 6,4 |12 [420 8,4 |22 |520 10,4
3 330 6,6 |13 (430 8,6 |23 |[530 10,6
4 340 6,8 (14 |440 8,8 |24 |540 10,8
5 350 7,0 |15 [450 9,0 |25 |[550 11,0
6 360 7,2 |16 |460 9,2 |26 |560 11,2
7 370 74 |17 470 94 |27 |570 11,4
8 380 7,6 |18 |480 9,6 28 |580 11,6
9 390 7,8 |19 |490 9,8 |29 |590 11,8
10 400 7,0 |20 |500 10,0 |30 |600 12,0
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Taonhu2r#dc xoxg HEBLE I a H H BIE NI J€e HTOUYHDO

Ne Pm, K| b, 1 Neo Pm, K | b, 1 Ne | pm, K| b, M
1 205 3,1 |11 |255 4,1 |21 |305 5,1
2 210 3,2 |12 |260 4,2 |22 |310 5,2
3 215 3,3 |13 |265 4,3 |23 |315 5,3
4 220 34 |14 |270 44 |24 |320 5,4
5 225 35 |15 |275 45 |25 |325 5,5
6 230 3,6 |16 |280 46 |26 |330 5,6
7 235 3,7 |17 |285 4,7 |27 |335 5,7
8 240 3,8 |18 |[290 4,8 |28 |340 5,8
9 245 3,9 |19 |295 49 |29 |345 5,9
10 250 4,0 |20 |300 50 |30 |[350 6,0

<~ s
O O O X

SA0AHUWE 6
NOCTPOEHMUE DMNIOPbl BEPTUKAJbHBIX CXKHUM
HANP AKEHHUNH NOJX HEHTPOM ®YHIAMEHI

Harpyska 0OT COOpYXEHU I nepengaertcHd
HJlaMeHTa. B rpyHTOBOM MaccHuBe, T € 3
3HHUKAaeT HaNpsiKaTOwPOE GOUBTNETHIMH@, Jrao
caagkKH, TrOpHU3 OHTA AINIDb HBEE CMeE e HH A, K P

TOWYHUBOCTSH TPYHTOBOMU TOIJIH.

C HEeKOTOpPBHBMHU JONYyHNEHUSIMHU DHTO HaNmnpi4
bopMynaM T-ao0ofpapMHAPEHE MHR T €.

Oca rkxpyy HT OB OCHOBAaAaHMUSA B OOXAbINHUHCTRB
BE€EPTHUKAaITbHBX HODSIIBHNAX ¢HMHDP KOETOR

9 K € OCHOBAaHMH" 44 HaAaXoagdaT II O COOTBCTCTHE

Hn s TOYE€K, pacmodoXeHHEBX H@3 BROHT
qTomBBE GYyHITAaMEHTa COHXHUMalwwIee HaNpSIKEE
Szp=6p(; (21)
rna — Kod>bpumue HT paccewuBaHUH Hamop s
61 R2ule B 3&BUCOHMI™MO @O P MBI moJOomB B, C 0

AMOYTOAbHOThIbthy PX EME HT & I b HO X Rzfiby O U I
P=P-§o-AOMNOITHUT ENIbHOE BEPTHUKAaITbHOE |,
HAaaMe H H®B2 lufu pvu 1 p u ppEP);a € T C

p-CpeaHee OnaBlIeHHUE MNojJg NOoOJOMmMBOMN Py
Sqo "B E€EPTHKAaNIbHBE HanOpsaXeHHSA OT co0bcC

J OB bBMe&yHAA
Z-paccTOsSHHUE OT MNOAZOMBHBE GyHAZAaMEeHTa
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Taon2z2lr3 Haue HU A

Ko® pdunmume HT a

[IlpgasmMoyronsHunbe GyHOTAME Jle Hun @1 €
x=2z/b c T o pheli by HITa M-
1,0 1,4 1,8 2,4 3,2 5,0 nph? 10

0,0 1,000 | 1,000 | 1,00 | 1,000 | 1,000 | 1,000 1,000
0,4 | 0,960 | 0,9/2| 0,975 | 0,9/6 | 0,977 | 0,977 0,977
0,8 0,800 | 0,848 | 0,866 | 0,675 | 0,879 | 0,881 0,881
1,2 0,606 | 0,688 | 0,717 | 0,740 | 0,749 | 0,754 0,755
1,6 0,449 | 0,532 | 0,570 | 0,612 | 0,630 | 0,639 0,642
2,0 0,336 | 0,414 | 0,463 | 0,505 | 0,529 | 0,545 0,550
24 | 0,257 0,325| 0,374 | 0,419 | 0,449 | 0,470 0,477
2,8 0,201 | 0,260 | 0,304 | 0,350 | 0,383 | 0,410 0,420
3,2 0,160 | 0,210 | 0,251 | 0,294 | 0,329 | 0,360 0,374
3,6 0,130 | 0,273 | 0,209 | 0,250 | 0,285 | 0,320 0,337
4,0 0,108 | 0,245 | 0,176 | 0,214 | 0,248 | 0,285 0,306
44 | 0,091 | 0,222 | 0,150 | 0,165 | 0,218 | 0,256 0,280
4,8 0,077 | 0,105| 0,130 | 0,161 | 0,192 | 0,230 0,258
5,2 0,066 | 0,09 | 0,112 | 0,141 | 0,170 | 0,206 0,239
5,6 0,058 | 0,079 | 0,099 | 0,124 | 0,152 | 0,189 0,223
6,0 0,051 | 0,0v0| 0,087 | 0,110 0,136 | 0,172 0,206
6,4 | 0,045| 0,062 | 0,077 | 0,098 | 0,122 | 0,158 0,196
6,8 0,040 | 0,055| 0,069 | 0,088 | 0,110 | 0,144 0,184
7,2 0,036 | 0,049 | 0,062 | 0,060 | 0,100 | 0,133 0,175
7,6 0,032 | 0,044 | 0,056 | 0,072 | 0,091 | 0,123 0,166
8,0 0,029 | 0,040 | 0,051 | 0,066 | 0,084 | 0,113 0,158
8,4 | 0,026 | 0,037 | 0,046 | 0,060 | 0,077 | 0,105 0,150
8,8 0,024 | 0,034 | 0,042 | 0,055 | 0,070 | 0,098 0,144
9,2 0,022 | 0,031 | 0,039 | 0,051 | 0,065 | 0,091 0,137
9,6 0,020 | 0,028 | O,036 | 0,047 | 0,060 | 0,085 0,132
10,0 | 0,019 | 0,026 | 0,033 | 0,044 | 0,056 | 0,079 0,126
11,0 | 0,017 | 0,023 | 0,029 | 0,040 | 0,050 | 0,071 0,114
12,0 | 0,015 | 0,020 | 0,026 | 0,034 | 0,044 | 0,060 0,104

ltodd3sd yOdddissr nmpomMe xy TXudB KX U3 M & A CGIOKHOED

onpenensseTcs NO HUHTEpPpOO

Mlpumep Onpenenurths BEeEpPTHUKAaITHh HBEC C X

OCHOBAQHMHUU

UMeE Ie T o

byunamMesqdo

ITonxuHOEC
P=NA=400/ 2 -
[IpuponnuoOE

I a B

mo ocwu,
bEA pmMHY "7y OuUuHAa

Kk H.

JI€ HHUE
1=200
IaBI e

Pe me U E€
OO OIMB €

IpPOXOJJ s wmwe u

oo
K Ila

H

a

gyepe 3

3anloxeHUdT GyH,
Vaenosgr b8 & Eptuver@plyoskT a

byHnmawme

YyYPOBHE MmTOJOIW
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Sqgp == 18- 1, 5=27 «xlla
JomonHUTENbhHOE BEPTHUKAaNTbHOE OTaBIEH
=P - §=2002 7 =173 «xlla

[To Ta@unlmogenpe g ecwimwiee MK O32H(A(HaCI M £ HT © BT O U
by unnagawme2@).a (
Boiuncneunusas Ziod dgepMwmmMmMZ28 TalOanwuiny

TabonZ2rdlpumep pacueTa JONDONHHMTEIID HBH

2z
Z,M :E a Szpr x I
0,0 0,0 1,000 173
0,4 0,4 0,977 169,1
0,8 0,8 0,881 152,2
1,2 1,2 0,755 130,8
1,6 1,6 0,642 110,8
2,0 2,0 0,550 95,1
2,4 2,4 0,477 82,4
2,8 2,8 0,420 72,6
3,2 3,2 0,374 64,6
3,6 3,6 0,337 58,3
4.0 4,0 0,306 53,0
4.4 4.4 0,280 48,4
4.8 4.8 0,258 44,6
52 52 0,239 41,3
5,6 5,6 0,223 38,6
6,0 6,0 0,208 36,0
6,4 6,4 0,196 33,9
6,8 6,8 0,185 32,0
7,2 7,2 0,175 30,3
7,6 7,6 0,166 28,7
8,0 8,0 0,158 27,3
8,4 8,4 0,150 26,0
8,8 8,8 0,143 24,7
9,2 9,2 0,137 23,7
9,6 9,6 0,132 22,8
10,0 10,0 0,126 21,8

3agaunult(locTpouTpsr HODWpPpB JTONOITHHUTEIIbH
nNo BEpPTUKAITHU, NIpoOXOJ.a s me i y HeTpaemse HIT OBT [T

B na dildzRL,a% 3 ,d2 B8dx 2d§ 7,4x 7d32 DmwpbB CTpoO
r 1y 6 z=4bx
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NUc xomgHEBE

II1 O 0 IIB BI

A a HHBIC

J_IOHOJIHI/ITGJIBHBIC

rn1youHd

Pucy2loOniwopa

Taonz23r¥Mc xoagHBE

lN=4OQ<H
] v
. i
© b'?—'ZM |
P=173 K II

HanpsdXeHUW

JOIMIOINOIHMUTCIDb H BIX

CXKHUMAaAaeMoH

nPude n¥H&IBHHIER OBlaA
bynnawedBaxHAapuHSIT b
HOpPpMalnhb HBE
gec maobeenpPec Ae aax

HaIllpidgaxKCE
T O JI

BCpPpPTHUKAITIDbH

A a H HIBIOCC TKO P30aCaAHAMHAMKOA I B [ B X

[TonuoBell 1y 6 mj I[To 1 H oBg
'nyOoumwa
BapI/IaHeHI/Ie JIO)KeHBapHa]HeHHe>1<eHI/10,1&10111
I OOAIIB O M O 1 O I MoJi O I B )
SaﬂaH}(bsz[aM(bsz[arS aﬂa(bsz[aN(bymMIe H ¢, 4
K [Ta dy, M kK [Ta M
1 150 1,3 16 300 2,0
2 160 1,5 17 310 1,3
3 170 1,6 18 320 1,8
4 180 1,5 19 330 1,5
5 190 1,8 20 340 1,0
6 200 1,4 21 350 15
7 210 1,2 22 360 1,0
8 220 1,5 23 370 15
9 230 2,0 24 380 1,7
10 240 1,8 25 390 1,6
11 250 1,0 26 400 1,5
12 260 2,0 27 410 1,3
13 270 2,0 28 420 1,1
14 280 1,5 29 430 1,0
15 290 1,5 30 440 1,4
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SAOAHNME

ONPEAENEHWE [ OEVOBIHHMX BEP T VK AUABHIEX U I

b

B OCHOBAHWW OHWXOREHOAMEHT QBOMIET O
YITNTOBbIX TOYEK

MCTOII YT JOBBX T O9 €K NHCIMOINb3yCcCcTOC CHa
YHOAAa MCHTORB CTpOoOdgdameT O0C 4 3 A a HHUIA, aTubo

Cyme C TBY wOme r o 3 AadHHNUA Inmpmu B O3 BCACHMHUHU B

H
C
0)
H

0)
C
H
u

p

OBOM MOCTDPOMUKH. I[Ip m 3T O0OM MCOOIbI3YVE

KUMawOMmMUeEe HaAaODpPAIXKEHHUS NOA YTLIOM HOpSKMO

THOCHUTENbHXRZ I MyPEB@E B Ye TMB EIPOTAN €HeA MIPE

a T ax=06/mue

CxeMbp axa=s onmpengeneHHS HanopsgXe HHUH

TomaatKkum 3arpyxXeHHUSS B 3aBHUCHUMOCTHU O

puBeneHuHsn 3Hla pucyHEKE

Touwuka B mpepagenax mnNAOMmMaxKH 3arpyxeH
s; 0,25( @ f ayt+ ay @

TowkBHEe mpeagenoB NiIAoOmMaagKk#hd 3arpyxeH
s; 0,25( a q ay* gv e

s, 0,25( @ y ay- gy )F

) P 0) /P &) P
IIEEETIRERIER AL [EREEXEIEE LRI NEERE] IR ITIEREEEERXITREXIY]
8] Ny [ H
S M' - ey Ml - J —*—"_‘I"—' M"
i ’CT b a b........}f a— be———mg
I ' |
it S CEEEE e :
W oy !
n 1 Y
d h ¢ d, ¢k ‘TH{_....._.___."E.JV_JM
i B 7 ,

ncydloLxemMb K pacyeTy nAaBIAEeHHUS B Touyke M, |
3arpyxeununs (a) W 3a €ee TMNpenxgemnamMu

3agaHnue 10 [TocTpoO®TIH H BBXI I0HY I PO A
CHOBAQHUHU byHIxTaMe HT a 1 h£ 1 1 as 0 wBARTIGH U
ocenHux GyHAgaMeHTOB 2 wu 3. CxemMa pa
a pucynke 10. 2. S3Ha4YeHUSdN JTaBIEHUU T
3 mpuBeagedqls B TaOlOnwuime

3Ha4YeHH A JOMOMTHUTE b HBX HamnpsgXeHH
accUYuUTaTh HAaAa ZT EXKT OKeHU PRI yDHMHBAKHA U
[Ilpumep opopManeHnus pe3yabTaToOB pactu

npuBeneH 3B Tabnuime
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2000 1500 1500 2000

Pucy3izoCxema

pacmanmoloiXCHHH

byHnagaMeHT

Taondlr-Mcxoagusele mauHHIIEe OI9 3 agadu
Ne | py, K | P2, K | Ne| p, K | P2, K | Ne| pa, K | P2, K
1 250 260 11 300 360 21 350 460
2 255 270 12 305 370 22 355 470
3 260 280 13 310 380 23 360 480
4 265 290 14 315 390 24 365 490
5 270 300 15 320 400 25 370 500
6 275 310 16 325 410 26 375 510
7 280 320 17 330 420 27 380 520
8 285 330 18 335 430 28 385 530
9 290 340 19 340 440 29 390 540
10 295 350 20 345 450 30 395 550
TaoOondZrdlpumep odbopmMunenus 3pacyeTa OI
I[I1n o mxady I[11 o mxkadn IIn o mxaddy I[Tn o mxady
z , | 1/b1: |2/ b2: |3/b3: |4/b4: S,
zi/= 1= Zo/b,= = z3/bs= = Z4/bs= =
1 2 3 4 5 6 7 8 9 10

210



PA3JEJ KOHTPOHH 3HAH
Bonpocb Ha 9K3aMeH no agucuyuwun

« MexaHMWMK a rP YHT OB, OCHOBaAaHMWA n

1. MexaHUMUKa T PYHTOB

1. UYro M3ydyaceT M€ XaHHUKa TPYHTOB
ME XaHHUHUKH OOSBHUIAacChb HaykKa «MexaHUKaAa T]
B oO0OmnacTtTu «MeXaHUKHU TPYHTOBD».

2. Hawunre OnmpenaneiNneHUEe rpyHTamm ¢ I O ;
TaKoOe€ OCHOBEHNC, aQYHEMHASAL TOJNIA T PYHTC

3. ®Pui3 MmyecKHEe XapaKTeEepUCTHUKH TPy HT
O0yTEe€EM.

4, XapaKTEepHUCTHUKHU TPYHTOB, oOomOpeagedrns

5 I'paHynaomMeTpuUuUYEeCKHUH COCTaHBs r pyH
rpaHyYyIOMETpPHYECKOIoO cocTaBa TPYHTOSB?

6. Bugag WUKOTWHINUS TIHUHUCTHBX T PYHTORB

7. Pa3HOBHUAHOCTHU MNME€CYaHBX T PYHTORB

8 I'pyHTH cO0O cnenudpuuecKHUMHI CBOMUCTHE

99 Buags U cBOMWCTBA OpPraHoOMHUHEpAaIIh HE

10. Mep3nweie TPYHTBHB U HUX CBOWUCTBa

11. IlpocagouHBEe TPYHTBHB U HUX CBOMUCTB:

12 Yto Taxkxoe CcyPPo3smMPpyMTTXMKCOTPOTMHS:

13. Bwu g w B O I bl B T PYHTE. [Toue My B O
[Tepeuncnure CcBOUCTBA €€ CBOMWUCTEBa Ka
HalIW4YUEM CBSI3aHHOMU BOIEH"?

14. Yt o OTpaxalirT XapaKTeEepHUCTHUKH
XapaKTEepPHUCTHUKHU (PU3ZHUUYUECHMGBIEO MEGT ® T GII HUI.
buszmMyecKHUX XapaKTeEepHUCTHK.

15. Ilo KaKHM TMNOpPH3HAaKaM oONODpegedasoTcC s
IMeCYaHBbl TPYHTOB?

16. IlIo KaKHM TMNOpPH3HAaKaM oONODpegedasoTcC s
TrTUHHUCTBHBX TPYHTOB?

17 KaxumMu mapamMeTpaMHU MOXKXHO OXHKHE aKkK
CBOMUCTSBa TPYHTOB? BconencrBue KaKHMHX
(yMmeHnpmeHune oOBeMa) TpyHTaAa MHNOA J€UCTE
18. Kaxkmwue OCHOBHEE 3aKOHOMEpPHOCTH V

e
p

>

KIacCHY€CKOWU MEXaHUKE TPYHTOB?

19. llepeduwcnanurte yCIIOBHH U CPBITAGHTHH
npubbope. Ut o npeaxgcrTaBiaseT coboit K O M
KOMIOpPpECCHUOHHBHX 3aBUCUMOCTE ECH B B 3 H a

yOJITOTHEHUH

200 YemMm oTnumuuaeTcs MHNOHSTHUSIS TMNPOUYHOCT
e n? OrT 4yer o 3aBUCSAT c nicsen B wroyn?p o 1tKu
XapaKTEepPUCTHUKHN TMNpPpHUMEHAWTCS OIS OIE€EHEK

=
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B3 HBX T pyHTOB? HapucyiiTtTe 3aBHUCHUMOEC
CBSI3aHHBX U HECBSN3aHHBX T pPYHTOHRB

21, 3axkxoun Kynonwa ngnasdg CcbHOYYHUX H©U CBS3FE

22. JlaliTe onpeJEHTUHUM JKWHATP@AKIUUA TP

23. Ilo & BO3II€EHUCTBHUECM, KaKHMHKX baxTorp
coBepmaTb aABUXeHHUe? JlaiTe omnmpeageneHU
YyCIOBHUSNX BO3HHUKAaEeET bunsTpanui B OB
onmpeneneHUWEe HauvalbHOMY T paagHUEeHTYyY HaIIC

24, [louemMy moOpoOBOE€ aOAaBIEHHUE B T PYHTH
BIUSAECT HIOpOBOE TaBJI€HHE H a ne popwman
rpyHrTtTa?

25. Kaxkxmwue pacdeTHEBHE MOJIE€NH Hauo6Goume
pacuyerTe OCHOBAaHUIU byunnamenTtoB? - Ilert
nebopmMBMa HHOT O COCTOSHUSA T PYHTa

26. da 3 Bl HamnpsiXeHHOT O COCTOSHUSH r
BO3pacTaHUU HAaAaTpPYy3KIU.

27. CbopMynupy#urTe NIpUHIUI TUHE WHOM
HNepeUvYyunuciIuTe OCHOBHBE JAONYyHIMEHUSTA METOJIC
KaK J uHeeioHpoM M p ¥ @ M DIHE OT O T € JI a

28. Ka k onpeagemnserTc s BEPTUKAITb HDOE C
COCPEeITOoOTOYEHHOMW CHUITB HAa MHMOBEPXHOCTH?

29. OnpeneneHne HamnpsasXEeHHUU OT HECKDO.]
NOBEPXHOCTH. Kak onmnpenenun®TBOPPBEL ME
pacnpenen@yBa@l?Ha

30, OcHOBHBEEC NOJTOXEHHUSN MeToga YT JIOHE
HanpsgsXeHUWU B MaccCHUBE T PYHTa I'me wmcmooc

3. OnpeneneHHeEe KOHT aKT H BIX HamnpsgxXe.l
byunnamMeunre U GyHOZaAaMeHTE TMNMepeMeHHOMN Xe

32. UTo Taxkxoe oOoOcHoBaHUEe Buuonxaepa?

33. Kako®cT®saHUE TPYHTa Haj3bBaerTc:s
npeageinbHBX COCTOSHHUWU NpPpHU pacuyeTe O0CHEC

34, Kakue OCOOCEHHOCTH HUCYEepPpHaHUSLA HE (
T aKkKoe obn1acTthb npenenbHOTO PaBHOBEC]I
YyCTOWYUBOCTH TPYHTOBOTO OCHOBAQaHUIH

35. Pacuecronmopeco T MBI e HHUEe T pyHTa R.

36. [IlpenenanpbpHOE CONMpPOTHUBIEHHUE TPYHTa

37. Metoaws pacuyerTa OCagoOK T pPYHTa F
METONIY ODIEMEHTapHOTO CYMMHUPOBAaaHUI

3. Uto Takxoe mpuiszmMa o6060pymeunusn? Ilep
MOXET CTaTb MNpPHUYUHOMNU JOBD PYyKIpPEeECHIMIEIE€ HOMT K OOC Ta

39. YcnoBue YCTOMWUYUBOCTH OTKOC a, C J
T PYHTOM.

40. YcnoBuHUEe YCTOMHYHUBOCTHUC BOIT3KAOHCHAO TJOJ ST
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Kaxkxmwue OT K O C bI Ha3 bIB a OT C 4 mpuciao.]
MOXKHO paccMaTpHUuUBaTZEk KOK IJEBPRBRG A Q@ K
T a IpHUuUCITOHCHH BIX OTKOCOB?

Haurte OnNpeaeineHHEe AaKTHUBHOMY, I a
a .

YUe My paBHO aKTHUBHOE€ JaBIlIEHHUE B I
Ka k YUUTBHBBAETEC A yAI€IlbHOE CIeTmdiuae
HOT O JOaBiAEHUSHA?

KakuymBaeTrTcsa Harpysz3Ka Ha OTKOCE
HusHa?

OcHOBHBEE JOMY e HHU S npu onpengen
AaHAaNMTUTMUUYECKHUM METOHdOM? Ka x 0T
XHOCT b CKONDBXKE HH I B rpadoanan

H OETHOM sa’a B I

Uro Takoe GUIBTpPAaNUOHHASN KOHCOII
y byHIxTaMe HT a B 1100 o0H MOMEHT
TUuganmuu?

Kaxkwue npome cchb B CKelnerTe TPYHT
a mnmpuU BTOPHUYUHOMN KOHCOIHUIarupuanda?’u nM
bUuTbTPAaNMUOHHON U BTOPHUUHOMU KOHEC
[Ipomeccs B CKEenerTe T PYHTa npwu
OBHUBIIE MC £ u nNporpeccupymwme™M Te€v
TUSA TONporpeccupymwmero TeuyeHUSd Ha
VHT a X BTOpPpHUYHA aSH KOHCONTUITAIUNUSA M (
oO0mux agedbopmManuiu?

[Toue My BHE IpPEHUE B ONpacxKTHUKY o
OB pacueTa OCHOBAaHHUMNU HABIAETCSHA I
MKU TPYHTOB? Kakve uMBET OPBH HHEOH U H
qIe€ e pacnpocTpaHeHUuE? B 4wewm 3 acki7
UX peme HUA?

OcHoOBaHMUA WU QMyHAaAaMEHT bl

Knaccudbukanusas GyHAZAaMEHTOB MEIKDO
[lopsnox mpoekTHpoOBaHUS GyHOTAaMEH
BpiOop ammoykOeVHHIBE 301 U T HOT O Gy HJIaMe H
Onpenenenune pas3MepoB GGpyHITaMEeHTa
Onpenenenune ocajgkKuhmw NaAUTHOTro ¢VyH
Knaccbh TeoTexXxXHHUUYECKOIro pHCKAa

KoHcTpykuuu cCcTOnNOYAaTHX U JTOHTO:

Buage BO31cHECTIBUNMHBO ABHAa HBAU COO0OPY:
Bungs rTuagpouszonsumuu M CcmOHoOoCOOB ee
Apena xu.

Knaccudbukanusas cBatm, pocTBEpPKOB
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1 2. CBau 3aBOIOCKOTITO HU3TOTOBIEHSH

cyme#d cmnocoOHOCTHMH
1 3. CBaumw HU3TCPYBMIERBAEC MBIE B
1 4. TexHonormum ycTpoucTBa OypoHaOu
5. TeXHOTOrMMU YCTPOHUCTBA BBHITAaMMOO
1 6. TexHoOonTormu ycTpouMcTBa OypOHUHDBE
1 7. MeTons omnpeneineHUSH HEe Cymeuw CcImo
1 8. [TopgaaoK ONpPOEKTHUPOBAHMUSI CBaMmHBX
1 9. Bmpuibwowpsl Cc B a # .
20. Onpeagenenune pacyeTHOMNU HaaT pey-3 K I

MeHTpPEHHBX HAaTpPyYy3 0K Ha GyHATAaMEHT
Onpenenenune ocajgkKkum cBawmwHOTO Yy
Pacuer pocTBepKa Ha OpoJgaBIHUBA

KoOHCTpPYKT M B HBIEO I'MOC TYOJIYbH IMEC HK Uy SIC C OT CBI

Yonunor € T PYHTOSRB

3akpenaineHHUEe T PYHTORB

YecrTpoicTBO @PGyHOTZaAaMEeHTOB Ha O0T¢€p]

(NS NS \O I \O I \O I \9)
NN AW

BOJZHEHHBX T PYHTaXx. [ToBepXHOCTHBHN BOJC
27. [nyOuHuHOE BOJXOMNOHMUINKEHU-E C o M
YyCTAaHOBWXKXHMBINOHAaCOCORB
2 8. CoBMecCcTHAaH4 paborTa OCHOBAaHHMHA,
CTPYKIHUHU. Tuobe COOpPYXEHHUMHU TO KECTEKDOCHT
29. [lepeMBIYUKHU T pPYHTOTBGEBE, U 3 C TOa-J1 b H
TUBOPUABTpPAaULUOHHBE aAuadpar MBI.
30. OyHgaMeHTH T IYyOOKZTEKOTINPHNMOHEC-HHUS

cuduxkamus

31 OnycKHBE KOIJIO/JdIlB
32 KeccoHas, ®mw cOOpPHBE Xelnes3zo00eTOH
33 Tpaswnme WHBE CTEHBH, BO3BOJIHUMBE M

npouszBOagCTBaAa paborT
PacuerT mnyHTOBOW HDOAODOPHOMWU CTE
AnkxepHbse ¢y HHmsmMe HK ma aic ukdpueknenten s
TOAB MX YCTPOHUCTEBa
Pacuer OyYypOHMHBPEKINHUOHHOTO aHKEDP
OcobOeHHOCTH ycTpoucTBa G(pyHOgaMe

W W
[, RSN

W W
~N

rPyYHTaxXx .
OcobeHnHocTHu ycTpouWcTBa ¢y HHI-a Me€
HBX T pPYHTaX.

W
o0

39. @y H I aeMpe3HITBhBIX BI pMy H T a X

40 . OyHagaMeHTBH NpPHU JUHAMHUYECKHUX Ha
4 1. [IppymHEHB Te€eOoOTEXHHUYECKHUX PEKOHCT
42 . [IlpoexkTupoBaHnumwe GyHITAaMEHTOB IO
43. MeToOoOnanbs HCKYCCTBEHHOTIO YyJIy4YlleHH
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4 4 . YecTrTpoiicTBO ¢dyHmaMeHTOB B Cae€CH

CpoiWKkKuU BOITHM3 U CymMeCTBYIWIMUX CTPOEHUIH.
45 . JakpenaieHHNE OCHOBAHHUMU TpPHU PpeKO
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NMpecCcCHUMOHHAas 3aBHUCHUMOCC®BO e HHAIORCE
MaeMOCTH Ppa3 TUYHBX T PYHTOB. U
OUEHT OTHOCMMBE MPREB O . c Moagyaob
rpPYHTa. Onpenenenune MoOAyIATA @@
OOpaTOpPHBAMHU . ME T O J

2.3.3 BoanompoHUINaeMOCTHOIWp®H:
o0UHu. Hauanxasop HBH rpaagueHT HI ai IE (Y
buapTpanmuu MOIdCBEMHU u na 0 o pBa-
HBIE W MNMOpPOBHBE aOaBIAEHUSI B 1OII

OPuilbpTpalnvBD @HDE

BRar pyHTax.

234Tpeunue B

r pyHT apxo. T ulBpneenHenner Hce

MOM CIOIBHUT €. 3akon Kynowna. Co
TPEXOCHOM CXaTHUU. He x oHCc 01 nmn
pPOBaHHBU CIOABHUT. [ToneBBe Me T oan
METPOB T pPYHT AHTI pAKIIaAMBIAa HC U, KO
2.4 OnpegreaifcfMmMXeHNN B T PYHTOB
2.4 .1 [Ipuuuoun TJUHEUHOH ne ¢
HanpsX€eHHOIO COCTOSHHUSI T P §rHTHC
HarpysKH. OCHOBHBE NDOJIOXECHUER -
HUHU B TPYHTaX. P ®xcuiip e By e 01 paye HETE a1
CoOoCpeanoTOYe HHOMW cunas ( peueHUH
NEeMNCTBUSI NPOU3ZBOIbHONU GHEDOBPHHEY
2.4.2 PacnpeneneHnue HanpsaXeH
TE€EHHOHN HATrpy3KH B YyYCIOBHUSLX -
HUSIA . JamBsmmx p HaAaNOp A KeEe HHUU (us3o
HanpsiXeHUHUA B cuydae paBHOMED
yCITOBHSX NPOCTpPaHCT B OBHBHXO UT 034ae]
2.4. 3. OnpeneneHue HalnpsdxXeHH
Pacnpenenenue KOHT aIWOMODBHBDBECHAaIyp
Bnusuaue HeKOTOpPBHX ¢GaKTOpPpOB H:
)K€ HU W BB Orp YTHOTJ II€ .

2.5 Teopma npepenbHOrNIoO HHEHMOBA A
NMPUNTOXeHNe.

2.5.1 IHNowsartTne o0 mpegeanbHOM D
nu B TPYHTB8BOM Ymasa@a®HUE npenae
TOYKE OIS CHONYUYHUX MU CBS3aHHB)
Harpys3KaXx Ha OCHoOBammeTeRXamp
p a B eCOUBI .

2.5.2 HayanpbpHasgd KpPHUTHUUYECKAaSIdBHI-
peBcKoro).e¢ Heppacu@8mBOEe COMNEOA
NenbHAaAas KpHUTHUUYECKas HAaTDPpYB Ko I
Pacuer Hecyme#d cnmocoOHOCNMHTP
2.5.3 HaBneHuUSN TpPYyHTOB HAa OT
COCTOSHUH HIOKOSHA. 4YMXT OMA YCHBBSO3C H B
OTKOCa aXx. Me T o &t KPYTrJa1O0MULUIUHID
HUSA . IppucnoHeHHBHN OTKOC Meps-
COB U MNOANDOPHBX CTEH.

2.6 OedopmMayuunm T PYyHTOa&MEWH TpoascC. Y
2.6.1 Buagws nedopmanuill pmpl MHTIY &
CITaBIHUBAaIWWINUE . HNe popmananmsa y Ir Jp
Ocagka cunoss TPpPyHTa MNOpPpHU CIJ O HI
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€ HT O B mo METOIY »adnaeumMme H T@Qpp
9y THBRX OCagoOK (urmemIadMGBMO BI
O CHEHIK H XIOT -’ & O H .

MC HE @ BpC MCHH.

2 PacueT ocanmokxk GyHITAaME WTH
ro cunos. CpaBHeHHE pacuéTH
CTBHUTOCECEIOb HUBIMHU Io A a HH B M H 2
TEKaHHUMEe O0OCaJgOK BO BpPEMEHH:

© =tO ofg oz

Pazgea II11. OcHoBauwmwa u ¢y 34

1 BBepgeHwue.

J€piXaHU-Ee OJUCIHUIIMUHBH . C BHS03BBH
HATHSA, TEpMHH B u ompengeae
TECTBEHHOE M HCKYCCTBGEHHH O 8 1
KOMCH@OAaBBBOPY HUX THUODAa KBHEIpay
OJTO0OTrHWYEeCKIHUEX yCcCa10BHUIH, I¢€ U CH -
X O0OCOOeHHOCTEH 3 maHUSHC.

o o o O O

o

2 OCHOBHbBIE NONOXEeHMUA NP O EeHK
MEHTOB.
HHBE, HeoO0OXoaAuUuMBEe OO TIp Oae-
€ HHMAE HUETPEHOOJ O T M4 € C K M€ M 3 BIC K & 1
U BBHINODOIJIHEHUH, OprasHwusanuse -
PH®O 1 OTr M4e€ CKHUX HU3BICKaHUILX O
U U3 BICKaAaHHUA IO WTPOEKTOB ap-
H W coopyxe Hwuhne Htarrspuyss, K Uy dem: 3
Tax OCHOBAaHUI. HopwmarTusHBHe -
CTHEK . [IpenenpbpHBE COCTOSHUE® -
S BBHMOOIJIHEH S TpeoOoBaHuUU I -
u . Yuer COBMECTHOMH paodorT H
a3lce MHBX KOHCTDPYKIHUIH. Oc H O B HH
OCTH. Buanw ngedpopmManumi coopy
BIT M Or, 1 O1)p.

E 0230 S Q-

3 Buagbl M KOHCTPYKUMUMN CREHMEN
accuPukangusa GyHITAaMEHTOH ECHA
nopefyunmeHarpys3KHu, 00 ME&?H
paodorTBH. Koncrtrpykxuuu ¢yH
300eTOHHBE GyHZIZaMeHTBH, a0 1
HBX MNOMEIIe HUH, MOHOUIMUT H HI 4
HT B, CHJ OMHSBE NIMYwp aB alipd
HT
"

Z 89 890

YHOaAa MC OB u II10JB alJy o EBC HOBTH

O & & ®» O O O H
1:1,.8_00"@%00

e icTBHMH

PacueT W npoeKkTupoBaHNB®I NG
Bl NMpPpOEKTUpPOBAaHUAL GYHJabde}y
MHB 3 ald0XeHH by HIa MepPHTBO
i GyHAZaAaMEeHTOB TMNpHU Je€ i CHE 8 | )
30HTAaNbHOWU HATpPY3 0K H ayuxX
aMeHTOB. MHoxg6op TOJXIWMHUHEBH
AaBIMBAaHUSAL ®H pPacdIeT apMump A
U pamgxaNaeRT @y HOGH KB TOJORA M.

O < O O =° 4
H X XM S ® OH

OCWWE ST HET QUWE AN ®E XS RRWERIDD®EO SO0 NI NP ®WE T mA QOWw

CBau ”n cBaliHbe QYyHAAMEHTE
l1 OcHOBHBE ONpeEeaEcIec HTB L p K | 1
HHBX GQGyHITaMeHTOSB. KoncTpg:H
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HUS Pas3ITUYHBX BHIJOB CHDIE.A
MJI€ HHIpXYHE € CcBai¥. 3a0uBHEBE

KHMEC H U A n ocobOeHHOCTH y C

TpoWu

5.2 CBaum, H3TO0OTAaBIUBAae®e
poHaOuBHBX cCBaim. Me T o1

a1 CTEHOK CKBaXHH. IIpue Mol B

BU&#l X X . Conoco6um ongpeccoB
n X HHUXHHUMHU KOHIaMMH.

bl X n pacKaTaHHBX C KB

o T =

n II0 A n X HHXHHMHU K O H IT aOM

HTHBE CBABE, IBBIOOPNAHBDU T

M BI €
Bl 0oy

KU T
Co 3 1

a XKH O 1

HBM COCTOSHHUSIM. Me T 0
cBaiwm, U X JOCTOHUHCTBa
eageneHUE Harpys3KH Ha

HarpyXeHHUU. IIpoBepka
CBaMHEHX byHaaMeHT OB
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H BbI X

KOITOZII € B u obonouek. onHp
COopHBE

Ken1e300¢eTOHHEBHYEKIDIWW,T O

ONpUMEHEHHUS U HNPOU3ZBOACTBO pP¥W-
p OBBlE onmops Oo0oxnpmoi# rpysomno
TTUHUCTBHBM pacTBOpPOM, KOJOHEKO ]
aIp. MeTonbs onpeneneHUS HECY HJ
3. 8.2 TpaHW®@OBER® 16 MGIEB ME T OHT @
O6bnacTp nHDpUMEHEHUH , KOHCT@P YR
ycTpoucTBaA Q. OnpeneneHHUeE ocyocOrH Ol
CnocoOB KpemniJeHHUSA OTpaxXxjgalwiung )
BaHOB aHKEepHBEe, Harkomb8BEe MNX
3.8.3 AHKepbh U 3 aaHKEeEpeHURBMAau
METOIB YyCTpPpOMHCTSBa. I[Ip u H HAManwEe H
00O NOpeageabHBM COCTOSIHUSLM. bxy 4
H ool U U

3.9 dyHpgaMeHTb B 0COObIX yCnoBEH
3.9. 1 (Qcroub emHpHooe K T U poBaHUS GyH
HEYyCTOMWUYHUBBX U CHUIbHOCIKHUMAa EWM
YUHHUCT BLX , HaOyXxawmuXx, 3acCO0 -
OPOYHBX MH€CcCYaH-BHX, OMOTr e HHBHX B ]
Hb€ METOJAB CHUNXEHHSN WYy BKC THBEHUPT 4
HBIM OCajaKaM.

3.9.2 O6mue cBegeHus o MEDpPS3 Al
HUSA, BCTpeuyawmue cs MNOpPpHU OTT asu-
TENbHOIO CJUOSH. Mep3noTHOE oy
BBl yYyuMBaHUEeEM GyHITaMeHTOB. Hp ar
BO3BEIEHUU COOPYXKEHHUHU NO M€ A
HUSd T PYHTOB OCHOBAaHUMU, 00 KO
OTTauMBaHUSA MU NO MEeTOHAY TP € J0B-
TOBKMH OCHOBAaHUMU. Oc o0 6 € H AMOECHTT HO
mnoapaO0aT bBEBPapeUMIBIOXp UTI X M Ha O C H §
HBX T pPpYHTOB (HacCBODHBX, HAaMEBBH
3.9.3 IIpusuunse ycTpoHcTBa (uy N
cyume cTBYKIMEN 3 acTpoOHNKU, a Ta
3 M CYNEeCTBYWMUX CTPOEHUIHN.

3 9. 4 OyHOaMe HT BIX NP U B W O Pl & IV MW30H
K a Xx (ceicMuuyeckKue, yailapHEBE,
BETpPOBBHBE BO3JTeHCTBHUSL) . Oc H O B 1
CUBHBX GYyHIaMEeHTOB MNO/J Ma PHWH]
JeHncTBMUH [TonaTue 0 paMHBX O¢g
Oe HHMOCBIIOOpPAa OCHOBAaHMUHN U HIOMEK
CeHcCMHUY BCHKMX. pa

3.10 PekoHCTpPpYyKUuuMA ddyHJaMeHTC
[IppuuvmHEHB TeEeOoOTEXHHUUYECKHUX pPE K OKI
HUU U ycuIneHUSA GyHITaMeHTOB
BO3BEJ ¢ KUAOHMGBEBHBX 00BeMOB al
HUAMHU U COOpPYyXKEHUSTIMHU. Cnoc o
Ke HU A YYyBCTBHUTEIbHOCTH 301aHHU
bynagamMeHnTamM. IlepenBuxka u B B[
3.11 TexHuMuKa 6e3o0nmnacHOCTe#L BN IX
BbiNONH@HWM HY/TE€EBOIo ULWKIA.
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TexHuka O6e30macHOCTHU HTPHU BBHI
OxpaHna oOKpyYXawme#d cpenas ¢ ud
METO/JORB .

3.12 OCHOBbB NPOEeKTUpPOBAaAHNA CO(
NblTAHWW TPYHTOB BBPODEBERBWMB Y
NWcXxonHBEe NaHHBE, HEOOXOJAHUMBHE -
TOB 3 JJaHUMWU U COOpPYXKEeHUIH. Ha m i
T Bl . HopmMaTuBHBE H pacdUeTHEBHEB -
Hbl€ MOJOXEHHUSI NHnNO MNpPpOEKTHUPOB aH
c [E®exkon 7. OcobOeHHOCTH WHUCCIQaH
BETCTBHUHU C €EBPOHOpPpMAaMU. Oc H
OTUTHBX G(GyHAaMeHTOB U GYHIaMJ
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