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YIE 624.131.5(083,1)

[IlpuBezedH METOAFUYECKHE PEKOMeHIAlUMM TI0 ONperneNeHUD
EOEE@HHHBHTOB XeCTKOCTH OCIOBAHMA 3AAHMR ¥ CcOoopyXe -~
HER, OCHOBAHHHE Ha JHHeRHOR M HeJHHeRMHOR 3aBHCHMOCTH
MEXAY NedOopMAUFAME M HANDAKEHHANMH B PDYHTE, A4 TAKKE
C yueToM (PawxTopa BpEMeHN, PaCCMOTDPCHH CJAyYaE CEATHA
OCHOBAHHA ¥ BHASDrUBAHUA GYHRAMEHTA K3 I'DYHTA NDK
YBEABYECHKY ¥ YMEHbLUEHAH HAr'py20K,. [IpuBeneHH GCDMYXH,
NO3BOAADNHE ACINOALIOBATE KMEDUCCSH PEHeHHS MEeXAHHKH
I'DYHTOE B 4acTH xefopmaudfl, pacyeTHOI'0O CONPOTUBILSHHS
¥ Hecyme# CHoCOOHOCTH OCHOBAHMA AJAR ONpeRelieHud KO -~
>OIRUHAEHTOB XEeCTKOCTHE,

eTONHUCCREE DEKOMEHJAUMHE TpefHAIHAUYEHH ZAJR HHEE -~
HEPOBAINPOCKTH POBHHKOB W HAYYHHYX DPACOTHEKOB CTDOHTEJbe
HOT0 NPOPUNA, SAHRMADDKXCA BONDPUCE&ME pacyeTa 3nanBi
¥ COOPYXeHHR Ha JeQOpMHDYeMCM OCHOBAHEH,

Paagadowauu NOKT,TexXH,HayK, npod.C.H,KaenaKoruM
(HMHCY Toccrpos CCCP).

OT3HBH H 3aME4YaHHd Npochrla WanpaBAATE 1O azpecy:
252037 HKmer-37, ya. U,Kaumenxo, 5/2, HUHCK I'occrpos

GCCP.

@ Hayurno~HCCAEeZ0BATEAbCKEA EHCTHTYT CTPOHTEN Db~
HHX KOHCTPYXu«® I'occrpos CGCP, 1977,



BBEABHUE

[ipy pacueTe 3NaHHE ¥ COODYkeHHH Ha AedODPMPDYEMOM OCHOBAHKH
NPHMEHsIeTCSl pacyeTHAS CXeMa OCHOBAHMA B BHAE MOIENH lieDEMEH~-
HOTO XCoddHOKEeHTa KSCTHKOCTH, YACTHHM CJydaeM KOTCpPOE ABIAAET—~
CA M3BECTHAT BHHKIEPOBCKA&A MOJelb JAHHEWHO-JUIDYI'OI'O OCHOBAHXA.
0c060 30HeXTHBHO ACHONBSCBAKHE MOIENH NeDPEMEHHCr0 ROoIPIKUAN -
EHTA WECTKOCTH Np#A pacyeTe 3INaHHA ¥ GOODPYHEHHR B CHOXHLX
PPYHTOBHY. YCIOBHAX, e B o0meM caAyyac HeOoOXOXHM yueST nepe -
MEHHOF XeCTKOCTW OCHOBAHAA B TIaHe, 8 Takxe HeDABHOMEDHHX
BeDTHKANEHHY X DPODHICHTANLHKX NepeMelerRu? MNOBEDPXHOCTH OCHO -
BaHUA, BH3BAHHHX MNOL3e¢MHOR Da3paO0OTKOM LONS3HHX HCKONAEMHX ,
NpOCazKoft PPYHTOB NDE SAMZUMBAREKM § T.N. B NOROGHHX CAyUAAX
3afavya CBONUTCA X pacyeTy BAAHMA HI¥ COCPY¥EHMA, BIamMoxel -
CTBYDHEI'O0 ¢ HEPABHOMEDHO CEEKMEEMHM ¥ CMETADNUKCH OCHOBAHKEY,
TIe Ha ONRUX YUYACTHKEX XOHTAKTA QYyHZAMEHTA C TDYHTOM MNPOHCXO~
JAT yBeJHYyeHue NaBACHHAN N0 CPABHEHHUD C HAYAALHHM COCTOFHHEN,
H& JPYI'MX ~ YMCHBIEHKE, Ha TPETBEHX -~ HADyUeHWe XOHTaKTa T,€,
3a784a CTAHOBATCA (MSHUSCKK M KOHCTDYKTHBHO HerwHemuo#. Jo-
NMOJAHKTENPHOS OCJOXHEHHE BOBHEKAET BCAEGACTBHE DPE3KOTC pazid -
YAsi B X&paxTepe RePOPMUPOBAHRA T'DYHTA NP HATDYKEHVE ¥ DAY -~
I'py 3ke,

Ha ocHOBEe MONCXEE HepeMEHHOro KOo3PJ¥IreHTa XECTKOCTH CDAB -
HATeNBHO JEerX0o yUYMTHBAETCA Da3puTHe ZedopMmandff OCHORAHMA BO
BpeMedr, OOHUEO IIPM NPOCKTHDOBAHHE COODYREeHHMR ONDEENnsrnTCH
KOHEeUYHHe {CTACHAM3MDPOBAHHHE) OCATKH, BHURCHAEMHE B NpERnONO-~
REHKH, 4TO npouecc zedopMalnM¥ I'PYHTOB OCHOBAHKKEA BO RDPEMEHV
NpakTavecxy 3aBepmeH, OZHAKO B HEKOTODHX cay4aax (Haopm¥ep ,
Np¥ HEeBHCOKHX UKODOCTHX NPOTEXAHHA OCAJNOK BO BPEMEHH) SHAHWE
BENHYHHN KOHEYHOH OCaiKM HEeZO0CTATOYHO,; B 3ABHCAMOCTA OT CO~
OTHOWEHNA CKODOCTEeR OCAAOX OCHOBAHMA NON PASIAYHHMN TOYKAMH
fyHiaMerTa X CROpPOCTER pasBATHA AAMTEILHHX ZJedOoDMANKA sie -



NEeHTOB KOHCTPYKUHE HamJozee ONACHOE AAS COODPYXEHES COCTOAHHE
MOKET BOSEHKHYTD KaK B MOMEHTH BDEKEHH, CNMDKHE X L = O KAK
K £ =ce, Tax ¥ B HEKOTOPHZ MOMEHT BPEMEHN, NPOMEeXyTOYHUH
MexZy ¢ =0 H ¢ =oo , B nogoOHHX yCXOBHAX BAXH0 NPOI'HO -
SHDOBATH M3IKECHEHEE HANPAKREHHO-ACPOPMEDOBAHHOI'0 COCTOSHEA
CECTEeMH OCHOBAHNE~CCODYEEEME BO BPEM2HH,

Teopns nLepeMeHROro KO3DPBIIMEHTA XECTKOCTH, C TOUXKH 3PEHHS
du34dYECKCH NOCTAHOBKE, o0ecneunBaeT BHNOJHE JOCTATOURYD IJs
NPHXOXSHER TOYENCTH DEUEHHA KOHTAXTHHX 38784 MEXAEWKK I'DYH -
PCB, [IOABSYHCHE 23T0# TeopHe#d, MOKHO IOAYUATH UHCHCHHHE Dpeme -~
HES AJA PASANYHHX ROHTAKTHHX 3aZa4, CBASAHHHX ¢ [IPOCKTHPOBA-
HEEN H SRCIIyarTanueR SAAHER M COODYXeHMR® B OCHYHHX ¥ CNOXHHX
I'PDydTOBHX YCAOBEAX, B CBA3A C DTHM BOHNPOCH ONpeAereHEs K03~
PEIHeHTOB RECTKOCTHK OCHOBAHMNR SHASHMA M CCOPYXCHHR NDEZCTEB -
JADT BaXHOe 3HaveHHe, MeTond OHpeledeHus XKO2(PEIEEHTOR EKeCT~
XOCTER, H3JNOXeHHHES B RACTOAMMX METOARUYECKAX DEKOKEHIANESAX, 0T~
paxanT BANAHEE BaXHERANEX (QaKTOPCB M BRKIDYADT LOCTATOUYHO YC=-
ToRUKBHE [ORa3aTeNH MeXaHWYeCKMX CBORCTB I'PYHTOB, NOJy4aeN:e
B pesyiabTaTtTe ¥HESHEeDHO-I'eONOI'MYeCHHX KSHCKaHKH,

I. OBUUE [TOJOEEBHA

I.I. Hacrosamee MeTOZEUECKHE PEKOMEHZANMHM COCTABIEHH B DAS~
BrTEe noxoxenait CHuIl NI-I5-7T4 "OcHOBaHMA SZaRER H COOpyHeHER™
¢ HeAbD ACHOXHBOBAHNMA NDN NOATCTOBKE HCXOAHHX JARHHX JNAS
pacuyeTa SZaHMR, coopyxeHAd M OTACXBLHHX KOMCTDYKHNHER C yyeToM
Fedopuauxft ocuoBaAHXKR,

I.2. PacueTHYD ocXeMy OCHOBAHMA NpDH pacyeTe zedopManxi
IPYHTOB OT MAIDYSOK corxacuo TpedopaHmft CHEIl pexoMeHzyercs
ODARAMATDE B BEXC AMEEHHO~ NJAN HexAHeRHO-Z2PODMMDYEMOT'0 NOXY~
HPOCTPAHCTBA, & TAKXE CXOSl KORGUYHOR TOXHWHH,

1.3. Jedopmanuoruse CBOHRCTBA OCHOBAHMA B BNAS® NOXYNDO -
CTPAHCTBA MIR CIOA ZIONYyCKASTCH XADAKTEDESOBATH KA KOMTAKTe C
PyHZANEeHTAMN NeDeMEMEHNN B OCHOM CAyJae KO9PONINEeHTAMN EecT-
xocTE, Taxas 0COCHOWEAS DACUYSTHAR CXeMa OCHOBaua (MoZeXb
HePSMENHOr0 KOBPINUHEHTA XECTHOCTE) MOZCANDYET TOXBKO KOH «
TAKTEHE YCIOBMsS, & HE IPyMTOBYY TOXNY E NCHOXH3YeTrssd ZAA Ol



peZeNeHus DEeaKTHBHO® narpysku A Ha KOHTakTe OCHOBaHN? ¢ JyH-
NaMeHTOM (pemedMe KOHTAKTHHX 3anay):
P=A-S, (D
rze M -~ xo3dduuEeHT EeCTROCTH OCHOBAHUA
S ~ cOBMeCTHaA pedoDMAIMA OCHOBAHUA M (YHIZAMEHTA.

B B3ABHCEMOCTK 0T XapaxTepa HarpyxeHus aedopMalfoHiHC CBOH -
CTBA OCHOBAHHA Ha KOHTAKT: C DYHIAMEHTAMH MOI'YT OLPEReNsITbCH
ONHOBDEMEHHO ABYMs BEZaMF xoadduumenrtoB mectxocmr /{,...(cwa -
rwe) u H,3 (camur) xudo oxumMm us HuX,

I.4. Hodd@uuweHT HKECTHKOCTE yuacTKAa OCHOBAHHA NDPEACTABAAET
COCON yCHIME, KOTCDOE HeoUXOAMMO NDHIOKHTL K ELMHEUE ero Io-
BEDPXHOCTH AMA €€ NepeMeneHusd Ha BelNuHHy, pPABHYD cauHNue, (IpH
ONpeReACHEK SHAUCHUR KOo20OMIMEBTOB XECTKOCTH HANASHMRT YUNTH -~
BaTh OCHOBHHE nanaseTpH (HSHKO-MEXAHHYECKHY CRORCTE [PYHTORB,
pasMepH ¥ POpMy DOnOZBH dyHIAMEeNTa, B HeOoOXONWMHX CAFYAAX -
HeOZHOPOAHOCTE I'@0JOTHAYECHOr'D CTDOSHNS OCHOBAHBHYG, Dacnpeie -~
IATeEEHEEE CBORCTBA I'DYHT&, XaPAKTED HAr'DYMeHHs, NJISCTHUECKEE
B peoJornyecxkue csoficTBa ILYHTOB,

I.5. Ipr pacueTe COOPYXeHEME™ HenpepuBHOE OCHOBAHEE MOLEIH -~
pYETCA CORORVNHOCTHD C@CKOHEUHOTQ MHOKSCTB4 HE CBASAHHBHX
APYr C APYrOM ONCPHHX CTepKHeH, KeCTKOCTE KOTODHX XAPAKTeDH-
3yDTCA COOTBETCTBYDm¥ MM Beauumuamn /I (pHc,I,a). Hemnpepusuoe
OCHOBAHWE AONyCKaeTcHd 3aMEHATH INPY JpacueTe OTAGALHHMA CTe K-
HAME, KOIPQHINHEeHTH WECTHOCTH KOTOPHX AOJAXHH OHTE DAOBHH XeCT~
KOCTAM 3aMeHaEeMHX YUaCTHOB HEeNPePHBHOI'0 OCHOBAHEA
(cw.puc,I,r). PaccTogH¥Ms MEXLY OTACASLHHMHM CTeDHHAME TDEHMMA-
DT MCXOZA ¥3 TPEOOBAHRK, NDELPABIACMHX K TOYHOCTE NOAYYAERT~
I'0 pPemeHHsa KOHTAKTHOR Bazavk, JedopMaunm 3eMHOR NMOBEPXHOCTH,
HE CBA3AHHHE C HATDY3KOR OT COODYKEHHT ¥ [POABXADMAECH B BH-
3E€ BEePTHKAJBPHHX ¥ DIODUBOHTANBHHX MNEeneMelCHHR OCHOBAHEA, MNO~
JeJUPYDRTCA CMEMEHHAMNA ONOPHHX CTepHHel,

1,6. B 3aBECHMOCTH OT HADAMETDOB, ONDEIENADMPFX COBMECTHYD
gedopManup OCHOBaHUA ¥ COOPYEEHAA, MOLEdb NepeMeHHOI'0 Ko3d -
QHIMEHTA EEeCTKOCTH MOXeT IIPYHKMATHCA B BREE:

®* B zanpHeRmeM nox TEPMHHOK "COoOpyReuune®” OYI¥yT NOHAMATHECH
DASNAUUYHHE 3NaHMWA M MHXEHEepHHE COOPYXeHHA,

5)



a

F
' | | | -[ .".l.“‘rli"
) Y » L » L ] & & o ? ) . * » *
;f f F. Fy ." ’ r ! /

s
Vi
Kcd
&)
YN S SO I L W
ot /s 4 /
Keg, N,

Pre,l. PacueTHHe cXeMH OCHOBAHHA Ha NDUMEpPE MJAOCKOK CHC-
PO

4 - HENpepHBROt OCHOBauWMe (rOpH3OHTANbHHE CTEDXHH,3a HC-
KIDYEMEEM OZHOI'C,YCAOBHO HE MOKA3AHH); C M B — 3I0DPH K030~
fHIMEHTOB XECTKOCTH NDK CHATH® R CABYIe; I' — OCHOBAHWE B

BHAe OTACXBHHY CTEeDXHEeN, DACTIONOXEHHHX HZ KOHEYHHX PACCTO-
AafEaX ADYr OT xpyra,

a) JMHeRHO~YyNPYIrOR cACTeMH, padoTabpmel Ha CXaThe, pacTi-
XEHNEe ¥ CIBYUD;

0) HeaRHeRHO-yHDYIOo¥ MAM HEyNpyrod CHCTEMH, OTpamKapmei
BeIHHEHHYD CBASL MEKZY znedopMalUsMH W HAPDY3KaMpr Ha OCHO -~
BaHHE B CTA0ANHSHPOBANHOM COCTOAHUK T'DPYHTA, DPasAYUAEe B Le--
QOPMALMOHHEX CBOHCTBAX OCHOBAHMSA NPV HAPDYXEHHN ¥ pasrpys-
K&, HeCYHYD CNOCOOHOCTEL OCHOBAHNWN, HADYHEHHE KOHTAKTA MENK-
AY OyYHZAMEHTOM ¥ OCHOBAHHAEM;



B) PEONOrHYEeCKOR CHCTeMH, OTpaxabnef AedopMANUOHHHE CBOH-
CTBAa OCHOBAHHA LN PASAMUYHHX MOMEHTOB BDPEMEHN B TedecHHE
CTPOHTEABHOrC M JKCIIYATALUKOHHOrO NepHonoB (HecTaCHIXSEpPOBAH-
HO€ COCTOSH¥E I'DYHTA),

BuGOp CHCTEMH 1Jf pacueTa ChezryeT NPOMSBOIKTL HA OCHOBE
aHaJAHSa DE3YXbTATOB TEOPETHUYECKEX M SKCIUE DUMEHTANLHHX MCCAE~
AOBAHUF MAM OOHTa 3KCIAYATARMM SHANOTRYRHX COOPYReHH# B
MACHTHYHHX I'DYHTOBHY HAJAM TOPHO~TEOJOIKYECEHX ycroBmsax, IIpm
3TOM HEOOXOAWMO JUMTHBATE KOHCTPYKTHBHHE OCOOEHHOCTH, HA3HA-
YEeHHEe ¥ KXactc COODYKEeHn:A,

2, KOIQOUIIVEHTH HWECTKCGTH
JUHEXHO= QO PMUPYEMOI'0 OCHCBAHMA
NP CHATHH

2el, KOBQIHUMEHTE HECTKOCTH OCHOB&HHS, pacyeTHad CXeMa KO-
TOPOro NPUHUMaETCH B BHINE JHHeHHO-Ze(DOPMHDYEMOI'C NOJAYNDO ~
CTPAHCTRBA HJAYM CJOS KOHEUHOM TOJMMHH, OIperaAdDlTCd HCXORA U3
yuyeTa OCaJO0K OCHORBAHKA OT ZeJACTBEA CPEIHEr0 DABHOMEDHO pac -~
[IpEAENCHHOT'0 ZaBXEHHR NOX NmozomBofl GyHAaMEHTa., Bubop pacyeT-
HOH CXeMH OCHOBAHHKA NDOU3BULIAUTCA B 2ABUCHUMOCTE OT DASMEPOB
QYHAAMEHTA B NJaHEe ¥ nCPOPMUDYEMOCTH DI'PYHTOB, DACHOJOXEHHHX
B npenenax crUMaeMofl TOXIM, B COOTBETCTBHE C TPEeOOBAHHAMY
n.,3.,49 CHull I-I5-74, (cazk¥ OCHOBARHA ONPEACHADTCHA METONOM
ICCAOHHOrO CYMMHDOBAHUS OCANOK OTHENBHHX CJH0EB B NpeZelax
CKEMAEMON TOANH B COOTBETCTBUM C OOMNMMH TPEOOBAHKHAMH INPHAD -
geaus 3 CHull [-I5=T4 # ¢ ydyeToM AOMONHUTEXLHHX TPEeGOBAHMNA,
colepxamuxcs B HACTOAMEM paszese HAaHHHX MeTOZRUYECKUX PEKO -~
MEHIAIUR,

2.2. IIpy onpernenceEny Ko3PPMimeHTOB ¥eCTKOCTH OCHOBAHUA
creayeT B o0meM cJayyac yUATHBATH HEOZHOPOXHOCTH I'€ONOI'HYEC -
KOI'C CTDOSHMA OCHOBAHHR ¥ pacopeiesBTelbEHe CBoACTBa (CBA3 -
HOCTH) I'DYHTA., HEeOoZHOPOAKOCTH I'€OJOrHUECKOr0 CTPOEEMS OCHO -
BAHUS YYHTHB&ETCS OllpeleseHdeM sHauveHu#l xoadPMundeHTa HecT -~
KOCTHE B pAZEe TodYeX nox nopousod fydzaMerTa, BHOADAEMHX B 3a-
BHCKEMOCTE OT XAapaKTepa saleraHua CHOeB, HAJRYAA OTACADHHX
JEHS IDYHT& K pasJAyHHX BKJADueHu#, Lisg BEepPTHRAKLHHX JAHHA
(BepTHRaxeR), NPOXOAAmMKX Yepes BHODAHHHE TOXKH, HASEAYaDTCA
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pacueTEHe CAOK, ['DaRKiuH pacyYeTHHX CJA0EB CHeAyeT DaCHodararTh
TaK, YTOOH OHE COBNAJAJH C D'PAHYIAME CONDPHKACADHMXCHA DaASAHY-
HHUX 10 ZePopMATRBHHM CBOXCTBAM CJAOEB I'DYHTA.

Pacnye geanTeJeyEe CBOHCTFA [MDPYBTA ONDPEAENADTCA SHAUCHHSIME
KO3PPHUMCHTA MCCTKOCTH MCXOAS K3 pPasAedsHOr'0 yyeTa OCTaTOM -~
HHX ¥ yDDYIEX (BOCCTAHABIMBADEMXCH) OCAZOK OCHOBaHYA. [IpHHY-
MaeTCA, YTO PACHPEeLeNUTEeNBHAA CIOCOOHOCTD I'PYHTA XAPAKTEDH -~
3yETCA CTENeHbI0 PAIRMTRA UM YIDYI'HX ne(pnpmaunﬁ[zj.

2.3. OcrarovHke OCANKK CAenyeT ONpenesaATh, €3J¥ CoOJDRaeT-

CH YCAOBHE
rae /£ - cpeanee (GAKTHUECKOE ZABNGHAE NOZ TOZOMBOR (JYHAE -

MEHTA

é} ~ npepoasoe (OHTOBOE) AABIEHHWE B I'PYdTe HA YDOBHE
NONOUIBY QYyHAaMeHTa 0T MACCH Bﬂmenemamﬁg I'PYHTOB
(X0 o7MeTKd npapoirHoro penneda),. lipn /< /% ocra-
TOYHHE OCAXNKH HE ONperelAnTcH,

[lpy onperencHu¥ OCTATOUNHX OCAA0K OCHOBAHMA 0O BCEM DAC -
YETHHM BeDTHXAAAM IPHHKEMAETCS 0AKHAKOBOE pacnpeneseHue Z0 -
NOJNHUTENBROIO NABICHAH M0 I'IYOMHE, BHYUCASELMOZ AN BSDPTHKA-
AU, NpoXozdmeR yepes UeHTP nozomBH GyHzaMeura, (cTaTouHAM
OCAZKE Jp OCHORAKUA ¢ MCNONH3OBAHMEM DACUETHOWM CXeMH B BUZE
INHEeRHO~TePOPMY PYEMOIO CAYNPICTPAHCTBA ONpEAENAETCH MO (OP-

MyJae

S=B . oL 1 p
2 JB[;‘/ fd' xs)

Tpuxeuatrnne,B popuyre (3) GPHHATO: /7 - UMCHO
CI0eB, HA XOTCDne pasienela IO I'YUHEE CRAMAECMad TOAN2 OCHO~
BAHWUA HA PACCMATDUBAEMOR EeDTAKANM DTeONCIHUECKOr'0 paspesa
SEH GHHA CHMMAeMoli TOXNM OnpeAerAeTCs COTRACHO RBPHLONEHH
3 CHull [I-I5~74); ;- TOJMMHE [ -0 CJACA T'DYHTE; o -
MOMYXDb OCTATOYHHX ne&opmaunﬁ [ ~-I'0 cXOR DDyHTa;  Fj/- CPEZX-
Ree JONOMHHTENBHOS (K NDUPOAHOMY) AABJIERHME B [ -OM CHOE
PPYHTa, DADBHOE TIOJYCYMME ZIONOJHMTENBLHHX AABIEHUR Fia Ha
pepxHeRt ¥ HuEHeR I'paHdyex ITOrO CJANA, ONPEIENASEMHX RO BEPTH-
Kand, NPoXonameR uepes eHTD noAoubd (QYHAZAMEHTA NO NPRACKE -~
uup 3 Chwuil {I1-I5-74; jB -~ gespa3MepHua XO3pPMUHNERT, PABHHI

0,8.
2.4, Ynpyrue 0CANKHA QCHOBAHKWA IO DACHUETHHM BEPTAKALAM CIC—~
IyeT ONpeserATh C YUETOM HEDABHOMEDHOCTH pacnpelesCHid HO D~



MANBHHX ZAaBIEHUE N0 TODPHIOHTANbHHM CEUYEHHAM CHKMMAEMON TOJMH
OCHOBaHNsA, PacnpeneneHue Mo DAYOMHE HODMAALHHX ZABJIEHWR B
apdofl ToUKe B Npefetax NOoZomBH QyHAAMEHTA HAXOAHTCA C HCHGAD—
30BAHMEM METOZS YIVIOBHX TOo4YeX (peKoOMeHZAYeTCs NPUIOXeHHeM 3
CHull [I-15-74) ua¥ C HCHOXB30BAHMEM OCHMX BHpaXeHu# #ng Hanps-
weHn# B waccuse JnuefHo~nedopMEDYEMOr'0 MOJYNPOCTPHHCTBA, JYI--
pyras ocanka 159: OCHOBAHKSA IIC PACCMATDHBAEMOR BepTHKaN# Of-
peneaseTca 1Mo QopMyJe
7 PA
L 7YYL
Y PE Fu )
{=2f 2
Ipr¥MeuvuaHu e, 306Ch NPUHATO: f%-n CPesHee naBiaeHye
B | -OM CJIOe I'DYHTA, PABHOE IOJYCYMME AaBIECHHAN : Ha Bepx -
Eell B HUXnel rpaun§§x TOT'0 CJHOSI, ONDPeASIAeMHX OT JedcTBHsA
CPEHHEer0 IAaBJACHHA Ha I'PYHT 004 noaomsol QyHZaMeHTa B 3aBH-

CHMOCTH 0T DACHOAOXEHHS paccMaTpyBacMoil BEpTHKATH, t?gn MO~
ZYyJb YNpYIEX IegopMauk# ( -ro Cl0os TI'DYHTH,

2.0, MOZYA¥ OCTATOUYHHX Eg H yOopyrux fgz AedopManut CJA0ER
I'DYHTa, ¥3 KOTODHX COCTOMT CKMMAEMAs TOJXMA OCHOBAHAA; PEKO '~
MEHIYETCS ONPEIeNATH: IO DEe3YyJILTATAM NOJeBHX HCOHTAHMA PDYHTOR
mTaMnaMi B mypdax (CKBAKMHUX) KHIAM KOMIDPECCHOHHNX WCHHTAHUE
06PA3L0B I'PYHTOB P JadopaTOpHHX nprdopax. B chyuae MTAMIOBHX
UCNHTAHUR MozyxM znedopMauvi#h onpenenaAnTcs N0 Ppafuky SaBHUCE -~
MOCTZ OCAZKM WTaMN2 OT HATDYSKA HA Hero mo dopmytam |2 ]

[ . .2

Eg: & /‘Esa(/ﬂ) ; (5)
T (1 -

¢y 2 ggﬁﬂj‘ (6

rne J - KOS?@HHHGHT opMd NOZOMBH mTaMna, paBHER 0,88 (xmaz-
par) & 0,89 (xpyr);

F ~ naomanb NONOMBH MTAMNA;
Y KospdaumedT llyaccoda I'pydra,
B cayvae KOMNDECCHOHHHX KCMHTAHAR MOAYAL OCTATOYHHX rnedop -
MalMR rpyuTa ZONYCKAETCA ONpeaesaTs NO QopMyte

. Efy
£, = Eg_"fg (7

DNpumMeuyuarn e, 31ece £ - Moxyas moxsHoRr zedopumanmu |,



onpeienseMHt ¢ yuyeTOM XOSPIHIMEHTa MEepexolsa 0T KOMIDECCHOHHO-
I'0 MOXYJA HOJHHX ZEeQODPMAIMA K MTAMIOBOMY MOAYJID HOIHHX Zedop-
TEREE g Ey:n MOZAYADL ynpyro#t nedopMmanxu, onperersieMuit 1o BETBH
pasrpy3ku/KOMIDPECCHOHHOA KPHBOR HA DPACCMATOMBAEMOM pHanasocHe
K3MeHeHEsA ZaBienuws, AN MOAYJAA ynpyro#i aebopmannw 31 B Hop-
uMyde (7)nepexOnHHll KOAQQUUMEHT MOXHO He BBOAUTE, HOCKONLKY
MOZLYJAH YNDYTOoR ReQopMAIME I'PYHTa, ONpPeleJSeHHHE NIC Pel3yrbraTaM
BIIABIHBAHESA HTAMIA H [0 DE3YNbTATAM KOMIDECCHOMEHX HCOHTAHHE,
MaJ0 OTAMYaADTCA ZpyI' OT Apyra,

2.6, Ilpn HCNONBSOBAHMY pacUETHOW CXeMH CCHOBAHEA B BUAE JH-
HeREO-TePOPMEDYEMOT'0 CHOAfA KOHEeYHO# TONOWMHH pacdeTHas TOJM¥HA
ci0s Hp OPPHAMAETCA COTVIACHO YKA3IAHHH NDHAOXEHHA 3
CHall I-I5-T4, OcTaToyHHe M JIPyrde OCA&IKH OCHOBAHUA JONYyCKA -
eTCs onpeaensTs no fopumyxaM (3) # (4) HACTOAMMX METONMYECKHX
pexoMeHzamMik, B KOTOPHX I'XyOMHEA CKUMACMOR TOJEM NpUHAMAETCH
paBHOE Hp .

2.7. KospdmumenT xecTkocTH ocHoBaHma A 1o paccMaTpuBaeMoif

BEPTAKAXH T'eOJOI'MYEeCKOI'0 pa3pesa olpenenseTcs 0 fopMyre

K= ®)

rne 5 -~ noaHas oCazgRa OCHOBANUA N0 pacCMaTpPHBAEMONl BePTHKA~
JH; onperexsteTess no dopmyae

5 =5, *5y. (9)

IpoMeXyTOUHNE MEXAYy DaCUSTHHMH BeDTHKAJAMH SHAYCHHS KO 3 du ~
MHCHTA AECTKOCTY HAXOZATCHA C IOMONLD JHHEAHOH HHTEDNOJALMH.

2.8, lipn onpezeneun® ROSPPEUMEHTOB KECTKOCTH OCHOBAHHSE MOK-~

HO HE YYHTHBATHL pacnpeseanTelbHHE CBOKCTBA I'pDYHTa, €CAM CO ~
OIDNACTCA YCHOBEE
Ly

3 =9, (10)

B aroM cxyvae npm onperexeHMM ynpyrux ocazok no dopmyre (4)
BEIHUYMHH ZaBAeHNE /. TI0 BCEM DACCMATPHEAEMNM BEPTHKAIM
NPHHANADTCA OJMHAKOBHMM H DABHHMM JABICHHAM 10 BePTHKANH,1PO-

XonAme# 4epes LHeHTD nojomsu (QyHraxeHTa. 0CTATOYHHE OCAZKA Ol
penexspIcs 0es msMeHeHn? no fopuyae (3).
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3. ROJIQQUIIMEATH EECTHOCTH
HEJVHEAH 0~ ZEQOPMUPYEMOT0 OCHOBAHUA
[P CHATIM

3.1. Ecan naBreHNe Ha OCHOBAHME [DPEBHIAET BEINUMHH, ODPpaHK-
J¥BADDHE BO3MCXHOCTH HCHOJNB3OBAHMA JUHEHHOH 3aBHCHUMOCTH Ocal-
KH OT NaBNEHHd, HEOOXOJUMO YUUTHBATEL HEXRHERHOCTH 2TOA 3aBUCH-
MocTH, lIpu onpezeneHuH HeJNHERHOrO KOYDPULMAHTA MECQTHOCTH
HPKHEMAETCS, YTO OCaZKa (pnc.z)[:BJ N

4 5 (/m/‘f:""f:,ﬂ?)/DlIr
S = : - (II)
Al1-2-)
Pop

I pmwwueyanuue, 37eCh P - CpeJHEe NaBICHHE Ha TPYHT
nox nozomsol QyunameyTa; p2° - NepeMeHHas BelHydda NaBAeHHA
H& PPYHT nozx HOZOmBOR QyHnaMeHTa Ha paﬂcmaTgnBaemuﬁ BeDTHKE -~
JH, KOTODAas MOXeT MU3MEHATHCH B npezgeXax oT U Zo /L,y , laBie-
Fue p° onpenerdqeTcs Ha OCHODE DPEweHHs KOHTAKTHOR 3ajaul;

o — BECYMAA CHOCOOHOCTH (NpenelsHce JABASHEE) OCHOBAHUA
NpH BEPTAKANIBHOR BAI'DFSKEe, ONDEIedsieMad COIVIACHO YXa3aHWAM
CRufl =I5~T4:; S5 - lOJHas O0CAAKE OCHOBAHKA H4 PACCMATPABAC~
Mol BepTMKANU, OnpexexseMas 1o dopMyre (3) HACTOAMMX METOHR -
YECKHX PEeKOMEHZAUMT,

Kpupas puc.2 NPOXOIRT 4Yepes TOuky A (/9 , S ) ¥ HeorpaHKueH-
HO NIPHCTUKEETCA K BEDTHKANBHOA acuMaToTe L' = Pop + B UpE -
HATOH HedMHEeWHOW ZMArpDAMME HEDPDYKEHHS HCHOAL3YOTCA XaADAKTE ~
PUCTHEH, JRI'KC ONpEIeJAENHE CPenCcTBaAMH MeXaHWKM I'DYHTOB JJ#A
NAHHHX PA3MEepoB NOAOWBH QyHiaMeHTa, DIYOUHH €I'0 BAJOMEHHUA K
PUIHKO~-MEXBHUYECKNX CBCHCTE I'pyHTa: 0cCailKa S OpM IZABJIACHAH

£ , Be MDPEeBHIADMEM DACUSTHOI'D, BHUHCASETCH NO YKAIAHKAM
npuaoxkenuus 3 CHrll [[-15-74; Hecymaa CUOCOSHOCTE OCHOB&HAA TaK~
xe MOo¥eT OHTER BHuMchxeda no CHuIl II-15-74 ¥ Ha OCHOBE MMepmUXCH
peieHY MeXaHHKH DPYHTOB, ITH XAPAKTEDPHCTUKH IO3BOJIADT NOJHO-
CTbD OOPACOBATDH AuArpaMMy HAUDYHEHMA A0 BENMUKHH JaBIeHAA O .
Ha yyacTkax nedopMaimii OT H3BECTHOA BENWUMHH ZaBJCHMA L A0
B3BECTHON BEJUUYMHH HecymeXR CnoCoOHOCTH /gy} INarpaMMa Harpy -
KeHUA OCPHCOBHBAETCHA MEHEe TOYHO, TaK Kaxk 34eCch MOXHO npen -

CTABATH MHOKECTBO XPHBHX C DPasIWyYHOA CTelNeHBRD NDPHONMEKCHEA K

acuMnToTe p = pnﬁ .
3.2. KoapdniMedT XECTKOCTH fﬂwﬂ HEJUHERHO~NePOPMU PYEMOTr0
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OCHOBAHWNA NPR BO3pACTAHMHN 7JaBACHNSA HA T'DYHT NOJ NOAQOMBOHR
dyHIZaMeHTa onpenexsercs mo gopmyne (cm,puc.2,0)

o Fho
- — 2
o : fhp ~P (I2)
S + p
rae A - KO3PPUUMEHT HA~TKOCTH OCHOBAHUA, BHUKCISAECMHA CO -
PAACHO YKA3abdsM I.2,7 HACTOAMUX METOAMYECKAX D€ ~
KoMeHzamnuh,

I pume uann e, Ha puc.2,6 A, - HavyarpHQe 3HAYEHHE
kooPPHIMEHTE KECTKOCTH, onpezneasemoe no gopmyre (i2) npu S’
= 0, a adcu#cca Toukd S npeacraBiseT coloR PUKCHPOBAHHOE
3HAYEeHHEe JAHEHHOr'0 KOIPIMIMEeHTa HMEeCTHKOCTH K =—4— .
AcuMnToTOR KpUBOR gBIAETCA ocbhb S . S

i

Yopuyna (I2) xapakTepu3yeT MeCTKOCTH NOBEDXHOCTH OCHOBAHMA
NPy BOSPACTAHNE CHEMADHKX HArpy30x, OfHAKO B odmeM cayyae Ae-
dopMmMpoBaHKS OCHOBaHMA (CM,pHC.2,B) HEOOXOIEMO pacnojararTh
TAKKE BHDAKCHUAMM IJSI EECTKOCTER OCHOBAHMA NPH YMEHBIiCHAN
CEEMADMUX HArpys3ok (pasrpysxe), DK BO3pacTaHHM ¥ YMEHBICHHH
pacTArARADIAK HAI'DY 30K,

3.3, Hoapduuuent xecTroctn M y HeaMHeRHO~ZedOPMUDYEHMOTO
OCHORBAHRUS NPY yMSHLENEHHW ZABACHHS HA I'DYHT NOJ4 NOAQOEBOK (QYyH -
naMenra (pasrpyske) onpenexsercs no gopMmyae

iy -"-7;7/59 : (13)

[IpuauENaeT™Ca, UTO BeJAHu¥Ha KovPPuIMeHTa HECTKOCTH HE 3aBHCHUT

OT BEJNuUMHH ZaBaeHus (MAM OCAIKH), HDH KOTODOM Hayalach pas-

I'pysSra OCHOBAHNA, ¥ UUCICHHO DPaBHA KO3QPUUMEHTY YNpyro#x xecT-
KOCTH OCHOBaHUZ, JIA paccMaTpHBaeMOll BEPTUXAJAX T'€OJOIRMYECKOIO

paspess - h’y - BeJHUMHA TOCTOSAHHAA,
3.4, KospdunuueuT mecTKoCTH /p HeluHERHO-ZEHOPMUDYEMOTO
OCHOBAHMA NPH BOSPACTAHHM DPACTATMBADOUX HAPY30X ONpejelseTcs

no gopuyxae /% p.p,,;
Ay = ' (18)

[rp.
5”'5;7( ép—"/)

* Wuzexc "pP " osHauaeT " pacTAKeHAe", IOX KOTODHM mozpasy -~
MeBaDTCA OTpHUATEALHHE OCALKM OCHOBAHMS, INOABAARNHECHT NPA OT-
DHBE IIOZOmBH QYHIaMeHTa OT rpyHTa,. [Ipy 3arnycneHHH (GyHAaMEH -~
TOB B I'DYHT YKa3aHHOMY OTDHBY NPEHATCTBYET CONPOTUBACHHE I'DYH~
Ta CHABUD'Y HAM TDPEHUD N0 OOKOBHM [HOBEPXHOCTAM QYHAAMEHTOB,

BenenctTBUe HTOr0 NDPY PEUNEHNM KOHTAKTHHX 3a7ay B DALE CIyUYgeB
cnen*ew YNTHBATEL ~ HAJAWUYMC COOTBETCTBYDIMX pacrdaruBapmuX (0T~
pPHUATEIBHHX) PEaKTHBHHX ZAaBXECHHH,
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Prc,2. Juarpouns zedopMEDOBAHEA DpYHTA:
& -~ 'padIx K JopMyxe II?? g ~ vpa%um x fopuyae (I2):
B - HeXRHeHRwWO~HEeYNpYIras SaBHCEMCCTL; ' - HeIXHeRHO-yHDYIras
SABHCHMOCTD,

i3



3.5, Hecymas cnoco0HOCT: CCHOBAMRA Ppp.p TPH JCIOBHON DPAC~
THXCHNE 2J8 SAHESMACHHHX B I'DYETe JYHIANEHTOB ONpelerseTcH
cIezyomEM odpasoM, CTDOETCH BUDDA AaBAewds rpyate (O Ha
DXOCXOCTH CPeS& HO TEODHH HABACHHS DDYHTa H& MOANODHHE CTEH-
XN, [ipE 2TOM RHCXOZHKE JAHHHE BHOHDADTCHA B HandoJsee HEBHI'OZ ~
HOM COVYOTAHHN: €CAN CABAI HPOACXOXUT N[O TPYHTY, TO NDHHEKAGT-
¢ XNCO pacuUeTsas O0LeMHAdg M&CCa I'DYHRTS y B HOPMATE BHUR
yrox BRYTDEHHEI'O TDEHMA ¥ , AR00 HOPMATHBHAK { ¥ pacueT~
WRE ¥ . Onppa pasCHBAETCH HE OTACARHHE YUACTKE; HAXOAKTCH
CPEAEKE YIEeXbHHE CMIH CONDOTHBACHUA T'DYHTA CABHTY ¢ 1O
opuyxe

f=6t£z;ﬁ+£’ , (I5)
rze (O - cpesHee HOpDMAAbHOE HABXEHHE HA YUACTRE;

{ ~ ynervHoe cHENIeHWE rpyHTa; NDUHEMAGTCH DABHNM HYAD,
KOrza 0oAee HEeBHIOZHHNE ANR DACOTHE COODPYECHHA ABAS~
DTCS MEHBNKEe CHIH CIARBra; B [POTABHOM CAyYae NPEHE~
¥aeTCHA HODMATHBHOES 3HaHeHWe (

("\.
CYMMEDYa [ 1O nJIOmAIY CIBUI'a DIDYHTA, HAXOLAM BEIWUNHY
Frpp
Ecx® CZBHI' RPOMCXOAZAT NO OOKOBOK NOBEDXEOCTH JYHAAXSHTA, Ollw
peraeaan?cs CHAR TPEeHHA I'PYHTE 110 970H NOREDXROCTH
T=0f, (16)

rie )f ~ PACUYECTHHR UAV HODPMATHBHHE X03fdMIKEHT TDEHHA MHaATE~
pHaja QyRIaMeHTa no rpyaTy.

Pacuyeraoe HIU HODMATHRHOE IHAUGHUE § TDRHEMAETCR B 32BHA-
CHNMCCTH OT TOT'Q, KAKO€ M8 3THX 3IHAULHWE JoNe£ HEeBHPOAHO JAA
PARCCHATTRBACMHX YCHOBUN BIGHMOZASHCTBRA COCDYXSHMA C OCHORE -
HECN,

J.6, BeawuBua CIBHIA& .Sp. ONPERSIACTCHE HC DOGDUFIE ICPHIOH-
TAILHHX [epeMemeHEd NOBEDXUOCTA ARHEAHO~YIDYIOI'0 UGAYIIDO -~
CTPAHCTBA ARA CHYY&H DARHOMSDHO DacnpezedernHol CODHIOHTEDL -~
HOR warpysk# Pp s BPRXORCHHOE K 3T0R TGCBEDXEQCTH, {IpRHEHH-
TeAbHO K paccKaTpuBaeMof sagave [4 |

& PelF (11 - ).

'l

P Wy £ (173

rae F = DXOWANSG CABNI'S IPYHTE;

£ v /4 ~ COOTBETCTBERHO MONYAL aedopMarwy B Koabdrnm -
eHT [[yaccoBa I'pyHTa;
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(Jy 2 &Iz ~ Oe3pA3MepHde KOSQIMUMEHTH, ONpezeldeMHe B 38
BYCHMOCTH OT COOTHONEHHEA CTODOH NACHMAZE CABH-
ra,

3.7. CaBAronas Harpy3Ka O, DACCMATDHBATCA KAk Npexex
T pOIIOPLECHAIBPROCTR, B NPAKTHISCKHX pacuUeTax DEeKOMeHAYyeTcH
NPHHYMATE ~

Fp :ijnpp (I8)

3.8, KoshdnauenT XeCTKOCTH NPK yYMeHBUCHHH PACTAMBADNAX Ha-
I'PY30K ONPEAeAfeTcs NO COCTBETCTBYDMMM KDPUBHM PASIPYSKE IPYH-
a4 (CM,P¥C,.I,8). B npakTRvecKHx pacHeTax NOXHO NDHHEMATE BTOT
KORDIHUMBHT B BHZAE [OCTCAHHOR QA8 JARHON BeDPTHKAAH I'E0XOTH ~
JECKOI'O PESpEess BeXRUMHH, CYXTAaf, YTO paASrpysxa caezyeT upg -
MOR JHEMA (NYHKTEDHEHE JNHEE Ha pEc.I,B). [10 (WSHUECKOMY CMH-
CAY OH npexctasnder Co00R RosPdUUMeH?T YRPYroR XeCTKOCTH OCHC-
BEWNA; 6r0 BesvNHa HE SABACHT OT TOr0, HPA KAKOM SHEUYCHEE [
HiB P,  HAYAZACH pA3rpy sKa.

3aauvesne p, Buugcazercs no dopuyxe

Pp
/9
Pos = (19)

e / ~ BHCOTA CHBEI'AENOI'0 MACCHBA I'DYHTA,
HoapdrOweur ynpyroi xecrroctH /1 py TDR JUCHHUEHAH DPACTAIH-
EADMXX HATUTY30K onpesesdAeTcs no popuyne

--_ff . ___—Ct)g fgf L
HF’? ",§P ) {f{/yﬁdx)//tﬂ) ’ (20)
9.0 f?:- NOZYXE YRpyroR JedopMAODHM I'DYHETS,

4, ROSOOMUKERTH EECTHOCTH
JIATEIBHC AEQCPMUPYEMOT'O OCHOBAHHA
PR CEATHM

4,I, lipr onpezexeuu® KOSQIMIMSHTOR EKECTKOCTH OCHOBAHKHR, Xxa-
PAKTEDHIYEMHX HEBHCOKHMM CKODOCTAMM NDOTEKAHNS OC&A0K BO Bpe-
MEHH, AONYCKACTCA YUETHBEATD JIABRCHMOCTE BEAWYHAHH KOo3PPRMIMeRTA
XECTROCTH OT BpeMeHd,

KosQuHEeHT XECTROCTE OCHCBaHNA Ht IR MOMERTA BPENCHK L

onperexdeTca no (Qgopmyxe
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Fe
H, = : (21)
t "~ S,
IpEwme yadune, 37ecc p, -~ BENHUNHA ZABJCHES HA I'DYHT
non nozompoR PyHzaMeHTA HA PACCMATDHBAGMOR BEDTHKANY B MOMEHT
BpeMeH® { ; S, -~ BeIdUNHA OCAZKE OCHOBAHNA HA PACCMATDH -~
BaeMO® BEPTHKAAN B MOMEHT BpeMen® [ , Oupezencude JAABAECHHS
P. W oCazkm S; HNDOMSBOAHTCA Ha OCHOBE DENEHHS KOHTAKTHOR
3aZaYR TEODHE KOHCOJRMIAIKM ¥ HOASYUYECTE I'PYHTOB, €Ci¥ ESBECT~
HH XAPAKTEDUCTHKA AANTEALHOrO ZeQODMEPOBAHHA I'DYHTOB, CJIAraD~
MAX OCHOBaHWE, M BEAHUYWHH OCelaHAR SeMHOY NOBEPXHOCTH BO Bpe-
MeHM,

4,2, TMNEUHHE KpHBME NOASYYECTH I'DYHTa™ NpH CTYHEHUATOM Ha-

I'PYXeHHHE ¥ DASIpPYSKe IpABeZcHH HA DMC.3,a, I'Ze N0 OCH alCrHce
OTXOXEHO BpeMs [ , BBEpX Ha OCH OpAHHAT -~ HATDyska O ,
BHES 710 OCH OpDANHAT - nefopwmamms (mxm ocazxa) S . Harpysxa
NPHKIAZIHBAETCA B MOMeHTH Bpemewn [, , [, , [, ; pas -
rPysSKa NPOMCXOZHT B MOMEHT [, . BHA KDEBHX MOXSYYECTH 3a~
BACUHT OT BeXWuyMHU HArDYSKH: KpuBag ADB xapanTepisyeT 3aTyXan -
HYyD HOASYYeCcTh, HMEDAYD MecTO NpH HAIDYSKe, HeHbme# HeKoTOopo-
ro npexexa; xpuBas [ [/ -~ yOTAHOBABEYBCA NOA3YUYECTH, KOTODAH
C HEKOTOPOI'C MOMEHTR BDEeMeHM Ioche 3alDyEeHEA NDOTeKaeT ¢
NPARTHYECKE NOCTORHHOR CHROPOCTHD; XpEBag [f -~ INDOI'DECCHDFD-~
YD NOFSYUYeCTh C HENpPepHBHC HapacTapmeHR GKRODPOCTHD HEeQOPMHDO -
BaHAN, DepTHxanbEHe oTpesxw-0A, BC ¥ DI COOPBEeTCTBYDT MI'HO~
BeHHHM nedopralliIN, XKOTODHES NOABRADTCH B MOMENT NDHICHEHUA
Harpysex., Orpesok F 7 npeacrasiseT coGoR MUHOBEHHO BOCCTA -
HABARBADNYDCA nefopMauMD NDH pASIDYSKe IPpyHTa, & Kpusas A -
nefopMalmpy OCPATHOR NOASYUYECTN, BEARYHHH MPHOBEHHHX ISHOPMa-
e i S sgosuavenn OLMHYM HHXEKCOM BBEDXY B CKOOKAX, YVEKa3H -~
BADIEM WOMEHT NpNXoMemus Harpyske [, ( S/ , s

# T.A.). CoOCTBeHEO AedoDMADNME HOASYICCTH sﬁwﬂy 000 -
SHAYCHN AZBYNA NHAGKCAMN, Dze NeDBHR HHAZEKC (/ 0003HAYAET
MOMEHT DDHIOXEHEMA HAI'DYsKH, a BTOpoR O -~ paccMaTpEBaemul

k¥ flon TepNmEOM “HOASyYEcTh I'DyHTA® HOZPASYMeBE&ETCH Aedop -
MAMUA BC BDEMeHM PDYETA B HeJOM, T.e, IeQopMapEd, BHIBaAKHASA
COBMECTHHY XeKCTBEeM (axTopeB QAALTDANAY ¥ HOABYYECTE CKEJE-
T8,
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PEC.3, Auarpaumt zeGopMEpOBAHEA I'DYHTA BO BPEMEHH:

& - DJABHCHNOCTEH QCANOX OT HATDYSOK W EBPEMeEM: ( -« 38BUCH.

MOCTH OCAHOX OT HAI'DYS3KE.
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- (?f) - b
MoMeHT BpeMens [, ( S’ , ST w o).

Il prMevyaH¥ e, Ppadar neQOpPMUDOBAHEA, H30OpaARCHHHN
Ha piHC.3,a, MOXHO NOCTPOKTE B BHAE OCHUEOR 3aBHCHMOCTH Jedop-
MAalUER OT HEArDYSKM, KAK 3TO NpeACTABACHO Ha pHe,3,0. 3Zech Ha-
KXCHHHE CNIECHHHE JZWHKY OTHOCATCA K MI'HOBEHHHM JedOpMANRAM,
BEPTEKANLHHE — ¥ ZAePODMANNAM TIOASYYEQTH; NYHBKTHDHHE KDABHE
oTpaxapT HedBHeHHHR xapakTe)d AedopMUpOBARUA PPYHTA B YJCAOBHO
CTAOMABSAPOBAHKOM COCTOsHAE, [loxnas nedopvaumn (¥aM 0CaAKa)
COCTORT M3 0OCTaToOgynol S, # yupyrof .s¥ .

4.3, kna onupeneneHnd XoafPuOAEHTOB MEeCTKCOCTH, XAPAKTEDMAYD-
MEX NepeMeHHYD BC BDEMEHH ReCTKOCTh (OCHOBAHUS HA KOHTAKTE ¢
DY RZAMEHTOM, HEeQOXOIAMMC BHAYAAE HAHTY O0CA&AKA CCHOBAHAY B DPa3~
ANYHHEe MOMEHTH BpeMeuH®, IIpH 8Tov CAeUyET pASARUATE, KIK NOR&~
34HO BHWE, TPH BHZA OCAAOK: MIHOBEHRYD, KOREUryD (NOJHOCTHD
BI# JCAOBHO CTSOBIMSHDOBAKEYD) ¥ TERYUYD,

NTp¥ MeuyaHHE e, JEcnepuvenTady noxasano (C.P.Mecuad ¥
IZP.), 4TC SABHCHNOCTL MEMZY MI'EOBEHHHME fefopMalMsMA ¥ HANpg-
EeHHEME ¢ ZoCTATOYHOR TOUHOCTHY BhpamaeTcs JHHEWHIM 33KOHOH,
X0TA MOJYAR MI'HOBREHOE zeQopMalH — PRIMvYdHa liepeMeHuas, 38—
RACAMAR 0T ¥3MeHeNHd QUIRRO~-MIXAHHYECKUX CRBOHRCTB PDPYHTR B
NpcHecse NOXSYyUEeCTH, UXHAKO DXCNEPEMEHTAIBHOE ONNERCAELHUAE MO~
A¥XA MUHOBeHHO® 7edODMSIZHN BOTpevA&ST DRI 3aTpyJUeH®D, CBa34H-
HHX ¢ dEXcaiiell MrHOBEHHHX xedopmauny, BBAAY dpesBnyalHO
SHOTPOI'O [IPOTEKANWSN NDOLECSE HOASYUECTH B MOMEHT SArpyREeHEA,
MoaToMy npH onpezexedd¥ ko9GiHIACHTOR XECTKOCTH APDHIRMAENM, UTO
HOLYAD MIHOBEHHOH %ﬁ@ﬁpﬂ&ﬁﬂﬁ coBnazaeT ¢ OCHYBHM MOAYJAEN ¥II -~
Dyrod Aedopuanru . Taxoe ZOUYReRWe UDAKTHKUECKYW HE BHOCUT
NOTMONHETENbREX nOrpEmHOCTER B PeHEHHT XOHTAKTHHX 38428Y ¥ B TO
£2 BpeMH SEAYETOALHO yNponaeT MeTORKKY BHKCUCDUMEHTAJDLHHX KO-
CACKORAHRE NEXAREUECKEX CROBCTD PpyHTa,., UMEs 3HAUYEHHA f%; :
HETPYAHRD BHYECAHTL YNDYCEe O0CaAAXM S ¥ ynpyree xosddpadcHTH
XECTROCTE Hy OGCHOBAHMA KAK JHBERHO-ZeDopMEpyeMoHd cpens  no
HETOREKS pas£:2 HECTOAMUY METONHUYECKEX pexoMewzpamui, Bropoll
BEX OC&J0RK -~ KOHEYHHE BJU MNOJHHE, — XAPAKTEpH3yeTcs HEJIHHed -
BOR SaBECHNMOCTEE £ ~ S (NYHKTHpHas KpuBag Ha pue,3,0).
Onpegexesne 3THEX 0CANOK K COOTBETCTBYDHYX XOBQGRUHEHTOB KECT-
KOCYM NUDOMSBOAHTCA N0 METOZEKE ONpeleNeHEs XKO3QPPAUNesTOR
XSCTXOCTH HEXWNeHEO-2eQODMHDYEMOr'0 OCHOBAHHA, NPABEICHHOR B
paszZ.3 BACTOSEBX METOZAYECKEX peKOMeHNAamMA. TAKKM 0o0pasoM,
KeCTKOCTE OCROBAHEA B HAYANLHOM B CTAOMANIADODAHEOM COCTOA «~
HEY HASBEeCTHH, 387443 COCTOHT B TOM, UTOCH HARTH KOIGPUIMCHT
XEeCTKOCTH OCHOBAHNA B npouengRe MEXIY ATHMY ABYMS COCTOARA~
AMA, T.&, B MOMSHTH ppeMen¥ 0 < [ oo , Takag sanava BechMua
CAOXHAS, TOCKOMLLEY HEQOXOXEMO PpACCMATDHBATE BONPOCH NPOCTPAH-~
CTBEEHRON ROHCOXEAALMH H HNONSYJYSCTH CIOH [PYHTA oA LeHCTBMEN
suegueld marpysei, [(OCROZBRY B OCHOBAHHAX COODYXKeHHE QOHYHO
RONYCKAGTCH TOXBKC 38TYXADPHNAA H B HEKOTOPHX CAYYAAX HESHAYH -
TeXbHAS JCTAHOBEBIASCH NOXSYJYECTHh, TO KMEDEMECs DemeHMs 3alavy
HoXSy4ecTE I'DYHTa B UEAOM KacabTcs, B _OCHOBHOM, CXyuas 3aTy -
xapmEes xmpednoR (B OTHOENEHAM Harpysox) naoxsyuecTE, OFHAKO NDH

i8



CMEMEHNWAX BEMHOR NOBEePXHOCTY, COXBEAX OIDEASHGEHOTO Npexexs
(ocoleruo cryneEdaToR GopMH), Ha OTAEALHHX YUACTKAX KOHTAK-
Ta QYHASMEHETS ¢ IPYHTOM B Teyerne ﬁenawegora BPEMCHN MOXeT
HPOARIATHCHA NDOrpecCcUpypmas noxsyvdecTh, NPHBOAAMAA DPYHT B
XPYIROE PE&3pYHeHHE HIX B BASKCE THUeHEES, LCIH CpexHee JAB -
ACHRE [0l NCACHEOH dyuiaMeHTa He NnNpeBHHmAST lipezeaa Npouop -
OROHANEHOCTH, TO NPOI'DECCHPYDHAA [OX3F9LCTH OTASHALHHX
YUACTHOR OCHOBAKHA OHCTDO Nepexozd® 3 saTyxXabIyYD BCAeICTEHE
nepeMeneHut QYHIAMEHTa ¥ pepepacnpeleTelis KOHPAKTHHX Z4B -
JeHu#, ITH OOCTOATEABCTBE XAPAKTEDHH AXZ CAOXHHX IDPYHTORHX
YCOAOBME # B TOW MJAY MHOR MeDE IHXXKEH OHTh yUTCHH IDH MCCXe-
A0B&HNY BONDPOCOB E3AAMONERACTEUS COODPYRSHUE © OCHOBAHRAMK.

4.4%, Jng onpeaesleBHA TeRymHX KO2DPELHEHTOB XECTKOCTH
A (t ) BeoGxozAMo 3HATHL NPOTERAHME OCAZOK IOBEPXHOCTHE OC-
HOBaHMA 1nOA NERCTBUEM HArpy3KM O , PABHOMEDHO picHpeneleR-
HOR no nuomasnd nozomed QywzaamedTa, Torza xozddBUdAeHtT XeCcT -

KOCTH Kaxkof-XM00 TOYKK NOBEPXHOCTH OCHOBAHMA B MOMEHT BRpEe -
Menn L wmoweT OHTEH BHUHCKECH N0Q odmeR dopMyie

() :-—g-—%.: (22)

rre  Sf¢) - DOKEAA 0CaXKa pAacCMATpRBaeMOK TOMKH NOBEDXMOCTH
OCHOBAEMA B MOMEHT ¢  COCTOMT X3 MIHOBEHHOM

(yrpyroR) ocanx: J;; # TeKymeRr S5, .
Eciw ¥3BECTHO SHadYeHMe KOHeUEOR ocTarousoll ocaxr® S, ,
TO TEBRYUYL GCAIZXY B CAYYAE JAHHEHHOR NOMBYUECTH MOMHO [DEE —~

CTABKTB B BZE
S Oy f)s (23)

1483 ;ﬁg)-HEKOTGpaﬁ QYREIMS BPEMEHM, MINSHUOURMEACH OT HYIH
B MOMEHT sarpysedns {(np¥ ¢ = Q) IC eAVHKIHN
HDH t = O L

ng yROOCTBA M OCMHOCTH PACYETA COODYXSHME € yUETOM HOX -
3YYECTE I'NYHTOB M NOAVYLCTH DASMEHTOR KOHCTDYXLRE nexeco -
0GpA3HC HCTICABIOBATH NOHETEE XEDARTEDHCTHER TOXSFUCCTH
rpyata 4, npescrapaspeeR coCoW OTHOWEHNE TExyHe® OCAZKR
é% X YUDYIO~-NIHOBEHHOE ocanze tﬁgr :

Lo S,
Y, - 3? . *g";?“f/f) - (24)
[p¥ BREACHHE XADAKTEDHCTHRY HOJXSYHECTH
Kitj= D¢, (25)
7+,
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r'as fﬁy?;yﬂgr- YEDPYI'ER XO3QPHNHEHT KECTKOCTH, ONpe~
AexgeMut 1o MeTOonEME Dasxi.Z2 HACTO ~
OMX METOAHYSCKEX DPeROMeRZRIMHE,

4,5; OcrarouHans ocaika S, RPR ZABNEHME O , He NPEBH~
RADNEN NpefeXa NPONOPHNOTAXLHOCTH, ONpeAeAAeTCs N0 MEeTONHKE
pasz.c HACTOAMEX MeTOZMYECKNX DeRONeHAaim#. kcay p npeBH-
HAeT TUpeje’ NMPONODUWORAXBPHOCTH, TO O, CIEIyeT ONpPEeASAsATH
C YYETOM HEIMHERHOR SABECHEMOCTH OCAZOK 0T AABICHME [O NETO-
AKxe pasz.3, B nocaenueN cIXyuae IIA HaXOKAeEdAs S, HCNONB~
3yeTCs HelHHelHas 3aBMCHMOCTH, BHpaxaeNas hopmyqck (II),
HomcraBaas 3Ty samdcamocTd B fopuyry S, = S, - Sy , &
SaTENM BBOZA NOJYYeHHOE BHpaxem¥e J, B dopuyay (24), Haxo-
AR

P - M_/ £, 6)
Sy opip P 2

locKOXBKY POPYres ocarxa Lgyr AUEEAHO SABMCHT OT HEUDY3KH
£ . €€ MOXHO BHDASHTH B SABUCKMOCTH OT BEAHUNEH yUpYroft
OCAXKK 55; NpE RECEPOBAHHON RArpysKe [ TaK:

- r
Hoxcerapang (27) B (26), moxyuuM Sorse YAOOHYD AJas pacye -
PGB (OPHIXEY XBDAXTCDECTHKE NOXIYHEOTH

%:[M_{fﬁ). (28)

L\S‘y (Pnp “P)

4,6, A¥s OCKACTH JXHHEHRHOR noAsyuyectTy ¥ NDY JIMNHERHOR SABH-
CHMOCTE MeXDYy NOJHHNK OCAAKAMH B HAI'DY3K&UK CHDABEZIRB ODDAH~
IHT BaXoxcw¥s, HosToMy ODH CTYNEHYSTO RO3pacTaDmeR HArpyske

[IOXHAA BERAWYNHA OCAZKE, paspuBapmeRcs X MOMEHTY BpeNeHM Z&-,
MoXeT CHTH CONDPERSTEHa KaK CyMas
(/0]

I,
-5 g, .,
S(t,) o 5}' (7+¥¢ ). (29)

/=

I p¥x Mmeva 8 ¥ e, 3eCh NPHHATO, YT0 NACPYINE HDEKEE -
ZHBACTCST OTZCALHHUME CTYNCHAMY B MOMEHTH BpekeHw (, ( ¢ =
=0, I, 2, vees /7 ), UDEYEN DACCN&TDRBacMHE MoMeET Lo = L.,
fapakTepHCTEKA NOXIYUSCTHE B COOTBEMCTBNH C Popumyron (24)
OHPeZEASETC] Tax:
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(UU)_ \Sg
¢ - S (D) flto -t,) (30)
() () ¥
rne S, ® Sy - ocTaTouHas M yupyras 0caixa I'DYHT& OT
CTYNEHH (npnpaﬁfeﬁm) HAI'DY3KH, MPHKIAAHBAEMON B MOMEHT 7,

f(t(f-t ur QYHKIMA BpPEeMeHU, 3ABUCSHHAA 0T DASHAILH
tu- 'tu ,
4,7, lpy HeadHeAHOA NOASYUECTH ¥ HEAMHEZHOR 3aBUCUMOCTH
MEXIY TONHHMH OCAZKAMM M HAUDY3KAMM TEKyNAs OCAZKA B MOMEHT
BpeMend L, OT HedCTBHS CTYNEHUATO BO3pacTabmed B MOMEHTH

L, s L, 4o o oo L, (C t, >t,) HATDY3KH ONpEREAARTCA
BHDAKEHHEEM
17
- () (U, L1417 ()
S(t,)=2 (§77+5TT)+ 5, (31)
(=0
(¢)
rre S~ yupyras ocazxa B MoMeHT [, OT INeACTBHA IDH -
paleHuss HAUDYSKU 4L = -p, NpUI0 -
,, ESHHOTO B MOMHT '?u : fo = Pus
5(‘1"“* ~ 0CALKa TION3YYECTH B MOMeHT C,.¢ OT IeRCTBHH

IIoJNHOU HAI'DY2KH /ou , IHelcTByDmNEK ¢ MOMEHTA
BpEMEHH L, ;

5177 - ocanka moFSy4ecTH B MOMEHT [, OT HATDYSKA P, -
6 a
Ocazka moasyuectn S ““Y B moment Bpememm £, oT ZeHCTBAS

NepBOR CTYNEHY HATDYSKH L, , NPWIOKEHHOE B MOMEHT Z, , B
CGOTBETCTEHY ¢ dopmynoir (23) onpezenseTcs Tak:
[or) _ o0} _
\5 - ‘5:57 f(tf Zg) ' (32)
(0)
OcraTouHas ocagka o, 07 RATDYSER 7, paSHZ PAsKOCTH
MEXNY ROJHOT 5{‘;0) M ynpyrot Sy OCaTKaMH ;
Q) “5(5’) 5(&?)
= - . 33
.50 ) Y (33)

[loxHaa ocanKa MoxeT OHTH OonpesedcHa 1o dopMyae

- - (34)

TaxkuM o0pasom, -

r

(o
LS -

=

E(Pﬂp -P Py _5{6’0 (Z‘ -1, ) (35)
| /‘;(/an"/og) é‘ f T

- -

21



[Ilpr onpereseHH¥ OCALOK NOJ3YYECTH OT CleAybmyX CTyieHeH
HarpyskKl HEOOXOIZMMO YUMTHBATHL BAKAHWE NpesHZyEVX CTyneuel
Harpyski, B aTom chydae npercTaBicHHasg B fopumyne (23) ocTa~
TOUYHAA OCalKa AOJXHA BHYACIATECH KaK PA3HOCTH MEKLY OCTa -~

(7, .
TOUHOR ocankoi *Sod} OT Harpysk# p,, H OCTATOYHON OCALKOL

S, OT Harpysku P, ,

(LU | () (- ,J _ .
5 - 50 -5 JJ((Z(:(/,.{ tu)"'
() af

- ] (L) (c/= 7.
— (5/? Sy } - (5 - :.S’y
loscraBaas émpaEEHHﬁ ‘55 , HOJNYUUM

[ 3 oz
A S(Prp Py . S(Pre BIPu-1 ¢ 6 117
5 = | 9(Prp ¥ 21[7p fad —j 1“53; /(Tm‘*'ia't37)
P (Pap-Pu) P PrpFo.) 7 (=42 ...1)

Ocazka O (1t onpenexserca no Gopwyne (37), rie BMECTO HH-
TeKCOB &/ ¥ U +1 crernyeT NDHHATE COOTLETCTREHHO NELEKCH /7
no .

HoadPuunedT ®eCTKOCTY OCHOBPAHMA B MOMPHT BDEMEHM f[,'
HaxXOBNTCA Mo oCme# (QopMyJae

(36)

{71

)| fltyssta):

Jo.

Hit,)=—S"0— . 38
Ecay nocJe NpPHAOKEHHS Kamzof CTYIEHW HAT'DYSKV OCaIK¥ CTa ~
CHIUBUDYDTCH, T.€. _‘_1[[2:{/1;{ —‘fu):: 1 ( ¢ =0, I, .. '/7)}

T0 ¥3 BHpaxeuus (31) nocre NOZCTAHOBKM B Hero HOpMyd 0GaLOK
(35) # (37) noxyyaen BspakeHHe DOJHOA OCAAXU OT HATDYSKA L, i

S(t,) :_5_(/9;?9 “P)Pr
P (Pﬁp _/Dn)

4,8, Lnsg rpyHToB, OCHalaDMUX PECNOTHYECKUMMH CBORCTBAMH,
caezyeT YCTAHOBHTE, KaKyD BEIHUYMHY NpeleXbHOr0 CONPOTHBIAEHAS
Heo0XOolAMO NOACTABAATh B NDABEACHHHE BHIe (QopMyad, [Ipym KpaT ~
KOBPEMEHHHX M IJIUTENLHHX UCTHTAHUAX TAKWX DPPYHTOR HOJAy4YanicH
PasHHe BHAUCHAS L, , NPHYEH P2, , )< P, x (3AECH HHAEKCH a
¥ A O03HAYapT “"aaMTeanpHoe" ¥ “KpaTKoBpemeHHoeY), IIpy pacuere
COOpYXeHn# ¢ yueToM nedopManuf noa3ydecTH T'DYHTOB MOKHC PEKO-
NeHZ0Ba&Th NPHHATHE B KaueCTBe DPACUETHOI'0 napaMeTrpa TaKor'o

(39)
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3HaveHus p,, , KOTOPOE OKABHBAETCA 0olee HEeBHT'OXHHM XA
JaHHOI'O CJyuyada,

4,9, Ilpd 9acTHYHONA MJaM NOJHO! p83rpy3ke rpyura (cm,.puc.3,a)
B MOMEHT DasI'DYy3KH vacTh aedopMauuil BOCCTAHABAMRAETCH MUHQO -
BEHHO, a Xpyras - B Tedenwe HexKoToporo Bpemeud., lloaHas Beau-
yyHa BOcCCTaHaBanBapmedics apedpopManmym MoxeT COHTH NPUHATA PaAB ~
HOM BenuuuHe ynpyro#i negopManuu .55: , onpereadeMoil no BeJU~
yiHe Harpysky, KOoTOopad dUCIeHHO paBHa BeJUUNHE YMEHDLUEHUA
Harpysku (pasrpyske). [Ipy pacusTe COnDYRSHU B CaAyvae CIOK -
HOI'0O SarpyYXeHUss BEeChMA BaXEH yyeT ABACHUA O00pPATHOR NOJA3YyYEC~
™. [IpuMeM crezybI#e IPEeANOCHIKH:

MI'HOBEHHHE nedopMau¥d B MOMEHT pasrpPy3K¥ pPaBHH HYJID,

uexay nedopMauuaMy O0pATHCR NOAIYUECTH W HATDY3IKAMU CY -
mecTByeT JHHeRHas 3aBHCHMOCTD,;

IAsA JefopManudi o0paTHO IMOJABYUECTH DBHIOJNHAETCA 34KOH HaJO~
KEHNSA,

Torza TEXYNYDP BOCCTAHABAMBADIYDCH YacTh OCAAXM MOXHO NpEeI~

CTaBUThE B BHRJE
Irg Ty () (40)

re F(t)- Tyurums BpeMeHd IS OCpATHOM MOJXSYYECTH, pABHAA
HYJD B MOMEHT DA3IDPYSKE U efUHKAUE TP [ =o< ,

4,10, Jns noaydyeHus 3HAYEHHHN NOJHOM Texymel ocazke nocJe
pasrpy3Ky¥ HaA0 BHYECTH B DPACCMATDHBAEMHY MOMEHT BPEMEHH U3
OCAIKH HATDYMEHNS OCAanKy 5:5 . [lycTb, HanpuMep, B MOMEHTH

L, s [, + ¢« » «s L, , ¥MEET MECTO CTYNEHYATOE yBEAUYE-
HUe Harpyskd, a B MOMEHT [, Harpyska yMeHBUAETCS H3 KaKkyD-
augo Bexwunuy AL . Toerza B MOMEHT [, > [, Texymas ocaz-
Ka ONpeneluTcsa N0 QUPMYyJe

17~ . -
S(t,)=2 (S iy § WD) 4 5O S CE L, )u T

rue 5” ~ yupyras ocanka OT Harpysku AP0, -

KoapduumeHT ¥XECTKOCTH OCHOBAHMA B MOMEHT [, HAXOAUTCA 1O
dopmyne (38).

4,I1. Npusezem uexoTopse Buay dyukmn £ (¢ ), xapakTepn -
3yomeyl nNpoTeKanue OcCaznoK T'DYHTA BO BPEeMeHN NpM aunedHofi sa-~
BUCUMOCTH xeQopManudyél noJsydyecTd OT HAUDY3KH M DY NOCTOAHHOR
BEJANY¥HE HArDY3KH, [NDUIOKEHHON B MOMEHT ! = 0. l1g BOoZOH&~
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CHIEHHHX TDYHTOR B CAyYae OZHOMEDHOR 3azauy¥ Teopuym FUALTpA~
DHOHHON KOHCOXUZAIMY (CXaTHe CJAOA I'pyHTa (e3 BO3MOXHOCTH
COKOBOT'C DPACIHMPEHWS) B HOPMAX NPOEKTUPOBAHAS OCHOBAHHN I'ki-
POTEXHHYECKHX COODYKEeHW# DEXUMEHAYETCHA CJAEAYDNAA oMN¥DHUYec—
Kasd sSaBucHMOcTs (Meron BOATEQ):

f(t)=1-e7%, (42)

i jﬂ - KosduiuuenT, olpeneasseMull 10 rpaduxky, NDUBEHCHHOMY
B Chull [I-16-76, B 3aBACHUMOCTH OT OTHONEHHUS TOJTUHH
CRUMAEMOI0 CJOA K uHpHHe (PyEAaMEHTa;

{ - Bpems ocagkd B rouax;
£ ~ OCHOBAHKE HATYPATLHHX JolapuiMCB.

4.12. B cayvae npoCcTpaHCTBEHHOR 3anavyy Teopud (UNBTPALUOH-
HOR KOHCOJMAAUMYH PDPYHTOB npv ZefCcTBUM DABHOMEDHO pacnpele -
JEHHOE HATDPY3KHM 110 NPAMOYIOJMBHOR Iromazxe I'MCOCOHOM ¥ May-
Hefiun pexomennyercs crezyomee BHDaKeHue (Z) zns yraomo#
TOYRYE [5]:

S A,
j;? /Fezfgﬁezf 57 a't

(o / A
o T E’Z/[Zﬁ- e2f 5 7 adt
rae T=Cf/L2 — PAKTOD BPEMEHH;
-~ KOBPOUIMEHT KOHCOIBIALRNY,
[ ~ BpeMs;
[, — JAWHa NPAMOYTOJLHOR NMAOHAZW 3AI'DY3IEA;

~ OTHOWEHKE CTODOF NPAMOYI'OJBHOR NNOmMARY
3arpy 3k (MHPHHY K IJAMHE) .

II M e&uYaH " e, Lig yupomeHus pacucToR HPenIOKeH Dpa-
@nx{?5 , NosBoxADmuY noc BexuudHe 7 ONpPERe:ifTh ANA DAZLA
sgavenut A  (or 0,2 zo I,0) sHaueHme (t ). lloxpayach Me-
TOAOM YI'ZIOBHX TO4YeK, IO I'PAPUKY MOKHC HAATH 3Havyeuue PYHKIILA
BpeMeu £ ( ¢) apdof TOYKM ODAMOYIOJBHOE ILICHAZH 3ArpDYy3KH,
[IpE ozHOBDEMEHHO NPpoTeKaDmux mpouneccax PUABPTPAIWH BOIZH B INO-
pPax IpyHTa ¥ IOXSYUECTH ero CKeJeTa A8 Cly4Yam OJHOMEDHOH
SaavYl QYHKLKA BPEMEHH MOxeT OHTb NpPEACTABIEHA B BHUIE

7 E*Nf_g-d;f

i ¥)
f/f): ——-{J' { =& Nt-i'-d-’%{(/"f’ e v —,) | 5 (44)

{+—= - L
S u d, - o e on
rre ¥ J; ~ NApAMETDH ION3YYECTH, ONDEREITEMHE ONHTHHM
nyTeM OPH AZDE NOJA3YYECTH BUZA d - L -9
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(AZp0 NOJSYUYECTH XaDAKTEDH3YET CKOPOCTH IOX~
3yYECTH HPH NOCTOAHHOM €ZWHMYHOM SHAYEHHAH HA&-
NPAREHUSA) ;

M -~ NAPAMETD KOHCOXKINALME, SaBUCANMRE o0T KOaduLK-~
EHTA KOHCOJMZAUUKM M TOJMEHH CAOS I'pPyHTA.

BupaxeHne 5 4) moxyuedo u3 pemenus D.K,3apenkoro ¢ yyeTou
NDUHATHX B NPEANOCHAOK ¥ HECKOJBKC YNPOMEHO AAS NPAKTH -~
YECKHX pacveToB.

4,13, Ecau ocCHOBHAA NOJS OCALKH [pYHTA BO BPEMEHE OQYCHAB-
JXBACTCA INOJSYUECTED €I'0 CKeJneTa, TO QYHKUMA BpEMEHN MUXET

ONMUCHBATHCH BHpamenueM [ 5]
&t
Fle)=4-e% (45)

NOr'Z& NPUHMMAETCS, 4YT0 HANpsIKeHHOoe COCTOSHHE NOoASYyuero rpyH-
TOBO0 MACCHBA He MCHFETCH BO BpPEMEHU ¥ AJA ero OnnCaHwndg
MOXHO 0e3 K3NEeHEHHA HCNOJHSOBATE COOTRETCTBYDIUE p2UeEeHUs Te-
OpUM YLDYI'OCTH C TEMM Xe TPAHAYHHMU yCAOoBMAMM, OTCDAZ2 CAEeny-
€T, 4YTO OCAYKY NOBEPXHOCTH OCHOBAHUR, BHL3BAHHHE NOJASYYSCTHD
CKelZeTa rpysTa, MOTYT OHTL HalzeHH TeN Xe cnocodoM, Koropuil
NpHMEeRAETCH NP ONpeneicHHM ocazox des ydera noxayudecrtu,lloa-
Hasg 0CARKA OCHOBE2HUA HA KAKOK-JIKOG pacyeTHOR BEDPTHKABJK I'€0 -
ITOTHYECKOMs paspesa B sSazaHMsi MOMSHT BpeMend { onpeseas -
€TCHA BHPAKCHHEM

4 'é
& }s (46)

/7 /D)“? 77 ﬁ -
Sit)=ps 2L 1 p3 L (g
1 Ly i Lo

rae d:z ~ ¥03MEUUREHT 3ATYXAHKA NOASYUECIH L ~I'0 CHOS
rpydTa, OcTanbHhe 0CO3HAYEHUN -~ 5O ON.2,3 ¥ 2.4,
4,14, Juuediuass 3aBUCUMOCTL MeXRy HanpAXeHHsAME ¥ Aedopuanid-
AMM NION3YH2CTH CnpaBeANdBa A0 ONpeleleHHOTC npeneaa Hanpaxe-
HuR, Ecay HANpAKEHMI NpeBHIADT YTOT NpeAes, TO CREAYET YUK -~
THBATH HEAUHEHRYD NOA3YYECTb. B 2T0M caydae fopuyay (45)cxe-

ZyeT S8NMCATH B BUJAE

L)%,
f(t)=/-e"£(*"ﬂ) ; , (47)

rie P - uanpaxen¥s B rpyre ( £ = P, )i

ﬁ, ~ SHayeHUEe HANPAXEHMUA, DU KOTOPCOM JRHeWHas NOJA3Y -~
YeCTh NEepPexXonnT B HEJHHEAHYD,
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A ~ ONHTHHM mapameTp,

5. KOIQOUIMEHTH HECTKOCTH OCHOBAHUA ITPW CIBUTE

5.1, KosOPUUINEHTH KECTHKOCTH JNHMHERHO-ZEPODMEPYEMOI'0 OCHOBE~
HUA NDH CABUTE ONDPEZEJNADTCH MCXOAA U3 POPUBOHTARLHHX IEDPEMEe~
HNeHW! NOBEPXHOCTR OCHOBAHWA OT AERCTBUA CPEAHEND DPABHOMEDHO
pacnpeZfeJeHHO'0 KACATEABHOI'0 HAINDAXEHUS NoJ HOAOmBOR ¢yHIE -
MeHTa, PacyeTHas cxeMa OCHCBAHHA NPHHUMAETCA B BHIAE YNPyIroro
AnHeRHO-7eDOPMUDYENOT'O TIOAYNpOCTparcTBa., Ho3pIUUAEHT KECT -
KocT# npu casure /7 ZHONYCKAeTCs ONpPEZENsATh MO (CpMyJe

Wz £
Ked = =——————— 48)
J IF (1-px) (1)~ (
rae £ W g/ - COOTBETCTBEHHO MOZY.Ib AeODPMALMM H KOBDDHLIM-

edT [lyaccoHa I'pyHTa;
F ~ nromazns NoAomBH (yHEAMEHTA:

W; v (W, ~ KOIPDHIMEHTH, ONpeeNsieMde M0 Tragi.l B 34BH--
CHMOCTH OT COOTHOWEHHS CTOPOH TONOWBH {IPIMO~
yroapHoro Qyszameura @ /6  (KacaTelbHHE Ha-
NDsiXeHHA HANPABJIEHH BIOJAL CTODOHH & ).

Taoauua I

T T T T T T T T T
a/fy 0,2 0,33 1 0,5,0,66 ;I {I,57 2 3 § 5

w; 1,22 1,13 1,09 1,07 I,06 1,07 1,09 I,I3 1,22
W 0,53 0,53 0,53 0,53 0,50 0,45 0,42 0,37 0,29

0 p.¥ Me uaHue, [Ipn naomany noaouBy, fyHzaveHia doxes
I0C M2 B fopmyae (I5) cngnyew IpUHUMaTE F = 100 ME.

5.2, Ko3pPMHKEHT XeCTKOCTH HeauHelHO-LedOpMAPYEMOT'0 OCHO ~
BaHUA NpU cnpure /1.7,, LONYCKESTCH ONpPEZedsATh Mo (fopMyxe

. P
’Hziiébﬂ - 74 L
Ked

rie @ -~ Hecymas CINOCOOHOCTb UCHOBAHMA NDH ZCHCTBAM Kaca -
TeJdbHOA (rOPM30HTANPHOR) Harpys3KH, omnperexnseMas
coraacHo CHull [I-15-74;

ffdr KOafirNEeHT XECTKOCTH OCHOBAHMUA, PBHUMCIAEMHA MO

€0 popmyxe (48);

(/' ~ nepeMexHas BeAKRUMHA TODU3OHTANBHOTO fepEeMeneHus
OCHOBAHHA,

, (49)
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5.3. KoadduurenT wecTrocTd /1 ¢ly HeIHHeRHO~IedoDKUpPYeHore
OCHOBAHMA NpH YMEHBEEHEUK K&CATENBHOR darpysK¥ HAa TPYHT IOZ

nozomso? dyuzaMenTa (pasrpysxe) onpezexseTcsa mo dopmyne (I5),
B KOTOPO# BMECTO MoZynaa zefopMalu# [ HeoGX0AWMO HDAHATE

MOZYJIb ynpyrux znedopman#i Ey rpyHTa.

6. NPUMEPH PACYETA

[lpumep I, Tpedyercs ONpenearTs KOIPOHUMEHTH XECTKOCTH OC -
HOBARUA IPAMOYTONbHOR JyHZAMEHTHOR NJAMTH COOpPyXReHHa (pUc.4,d),

BOSBOJUMOTO H2 HEOJZHOPOIHHX IO MeCXOTMYCCKOMY CTPOECHHD I'DYH-
Tax, PasMepw NJUTH B NJAaHe 5..L = I5 x 21 M; cpexuee
JaBjieHne Ha TPYHT p = 3 KI/CMC He npesHmaeT HODMATHUBHOTO.
HenocpeACTBEHHO NOX NMONOWBO¥E nAKWTH sajeraeT cxoft I rpyura
TOXWKHOR 3 M CO CAELYTHMME XapaKTepHCTHKaMA: OOBEMH{A Macca
{ = I,4 2/M3, Moayau nedopMarK n = 200 kr/eMs, Ep=
= 220 xr/cne, £y = 2200 xr/cmc. 3aTeM pacnonoxe caoft II
POYHTA negemenﬁo “ponmuHN (0T 2 710 g M) ¢ )y =1,5 1/m3,
En= 100 xr/cme,  fp= I20 xr/cmec, £y = 600 xr/cxec, Ja-
nee¢ uner caol U rpyara c J = 1,8 T/g?’, £,= 400 xr/cme,
£p = 533 kr/cw-, gg*= 1600 Kr/cMc, B HalipaBIeHEAX fone-
PeYHHX ceneHdN NAKTH DSHAUH CJHOEB I'PYHTA IOPHSOHTANbHH,

HaftzeM xooaPMIHECHTH XECTKOCTH AJd BepPTHKaleh, npox&;ﬂmax
yepes y3JH CeTKH, HAHeCeHHOH Ha [UMHTY ¢ EaroM —#.—- X -, Bl
AHUe 3arayoseHrd dyHiIaMeHTA He YyuHTHBaeM, OCHOBadMe LJAHUTI
paszeraN Ha POPU3OHTANEHHE pacueTHHE CHOM TOXMUHOR 3 ¥ aasA
IEpBOI'C M BTOPOro ¥ 6 M IIA OCTAABHHX CJXOEB (cm.pnc.#,aﬁ.
OnpeseneHue ocazok NO pactieTHHM BePTHKANAM NPOUIBOAUTCH Me~
TOAOM NOCHNORHOT'O CYMMHPOBAHUA B coorBercTBum co CHull II-IS5-74,
[logpoOHHEe ywRa3aHUA NO TeXHUKE BHUACIEHHUS OCEAN0K C NDHMEDAME
pacue'ta umeprcda B anteparype (Hanpumep [57), B CBH3E C ueM
NpUBSACM AAA WAADCTPALUMK JKWND DE3YAbTATH pacyeTa OCTATOYHOH
Sp ¥ Ynpyro% Jy ocanok no yrioso# BeprHxans I, JTH

pacueTs CBeleHH B Tall.<Z M 3, Tie KO3QpuUMeHT  NIpEHeNANCSH
no taon.l opunoxeuns 3 CHull M I5 - . TomumHa _ cxumae-
MOTC CROA TPUHUMAETCH UCYOAA K3 YCJOBHUA Pp < (0,0 Pz .

Tadauua 2
vy L YT ¥ ., T
Ne . /? . Z . P . . . ! ! !

V7 1 B Py, 22 i P 1frepey Lo i S,
CJOH; CM } M ;nr/cme;”;’?7i 4 $KP/GM2iKP/CM2!KP/CM2! oM
. , J ! : r ' i

I 300 3 0,42 0,4 0,972 2,916 2,958 220 3,227
2 300 6 0,87 0,8 0,848 2,544 2,730 I20 5,460
3 500 I2 1,95 1,6 0,532 I.596 2,070 533 1,864
4 600 I8 3,02 2,4 0,325 0,975 1,286 533 1,158

2 ,59':- 11,709
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Pac.4, PacueTHHe CcxeMu x npumepy I:

& - T'CONOrMYecKHt paspes CCHOBAHHMSA; © -~ 30DpA KO3POUUUHEHTOE
AECTKOCTH IO CpeAHeMy HPDOZOABHOMY CEYeHND IIUTH,

28



Tadxaupa 3
R DT L T D R DY B "'
e/ 1 /7 : £

7 ! ! !
" s 1 2, 1 7z > ! ﬁ:d7f! /o,'_t CP- y} ! 551
crog! cM ! m 'Rr/cuaim:-g—l < lgr/cwlixr/cu® Ixr/cull on
! 1 1! ! ! ! ! ! !
I 300 3 9,42 0,2 0,989 0,740 2200 2200 0,081
2 360 6 0,87 0,4 0,972 0,729 0,732 600 0,294
3 600 12 I, 0,8 0,848 0,636 0,683 1600 0,205

S 54= 0,580

OxOHvyaTeXbHHE pPEe3yAbTaTH pacyeTa KOJPPUUMEHTOB RECTKOCTH CBE-
Z€HH B Tad’y.4. JHAYEHHA OC&NOK S, ¥ COOTBETCTBEHHO KOB(QPH -

Taoanua 4
e T T
R ' PRI SPVEE SV AL VRN
pacyeT- i 50 t b) ¢ 1 + ' 5/7 '!/{“Triﬁ_.—s—m’i ....fi.
, {

3
=

TREAAR 4 CM

1
' j oM | o yKT'/cMS xr/ou”

-
-

bt
~3

N PO DI PO -t =i fsad pf frmef f=d = i
S ONIHOWOO ~IAN VIS WM O W D IV U £ WM

AS
(o

r
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NECHTOB ¥EeCTKOCTH K' BuumcaeH des yueTa pachnpelreJHTedbHHX
CRORCTB rpyHTa, T.€, TOABKO NO MOAYAAN NOJHHX Acpopranunf
TFPYHTOB [ C NPHHATHEM ZJAS BCeX BEDTHKAIEH pacupeieneHHsA
ZABAGHHA no rﬂiﬁnae TAKKHM X¢, KaK ¥ AJA HeHTPAIbLHOH BCPTHKA-
a2 I3, Ha puc.4,0 noxasaHa 3nppsa Ko9PPMUEEETOB MECTROCTH MO
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CpesHeMy NMPOROJLHOMY CEYSHUD [JIUTH, ¥3 KOTODORX BHUARO, YTO
yyeT pacnperelquTeJbHHX CBOMCTB I'PYHTOB NDHBOAMT K HEXOUTODPO~
MY YBSAMUYEHED 3HAYECHHAN KODDIMUHEHTOB RKECTHOCTH HA Kpasik
NAMTH .,

[lpumep 2. TpedyeTcs NOAYUMTDL HYACAEHHOE BHpaAKeHUWe HeJdHelR-
HDF&“EEE@@EuHeHTa HECTROCTY OCHOBAHWH CANOUYHOTO QyuraMeHTa
NP¥ CAEAYDEUX YCAOBMAX: I'IyCHHA Baﬂﬂgﬁﬂﬂﬁ @%HﬂaMEHTa /o=
= 1,5 M; mupHHa nozouBk PyHAaAMEHTA = 1,5 M; mna £ =
= IO M; PPYHT OCHOBAHES -~ [EeCOX NuIeBATHHR, AMepumil O0JBEMHYD
Maccy =1 8,7/M°; pacueTHOE 3HAUEHAE YIVIA BHYTDPEHHEr(
TpeHug ‘¥ = 30 ; pacyeTHOe BHAYEHUE YAEIDBHOTO GUENIEHH:
éﬂﬂﬁ IeCKa ~ Hapamerp Juue#nocTs) € =.0,4 T/Mc, pacueTHOE

= 03 MoIyab zedopmaime £ = IBO0 7/MF; rosdpuumeHT llyac-
cona & = 0,25,

HaxonuM BEIWUMHY DACUETHOIO JaBicHmsa no Gopmyxe (I7)
CHull [~-I5-T4: ,P=(B*5*ﬁg)r*1?€ . W3 Tadn.Ié
CHmil -15-74 gma ¥ = 307 umeem: 4 = 1,I%;, 8 = 5,59;

D =7,95; morza R = I,I5 x 1,5+ 5,59 %x1,5) x 1,8 +
+ 7,95 x 0,4 = 21,4 T/MC, écaﬂaa YHEAMEHTA DD ZABJAECHUK HAa
IPPYHT £ = A MOKET OHTE OUpEAELTEHA METOLOM [OCAOAHOPO CyM-
MADORSHUS MAR C yY2TOM OAHODOZHOCTH TEOJOTHWYECKOT'O CTPOCHHS
OCHORBAHAA ¥ MAJACK DHDHEH IOTOHBH JyHEAMEHTA N0 LS, CTpnITO]:

- 2
5 - _&.zft{f__w - 2.29LAL (L= 0.25) - 9,03 w,

PAE 3HAYEHHE KO3QPHIHEHT %FPHH NJIOMALE [MONOWRH (YHAEAMEHTA

(J TIPMHEATO [0 Tadﬁ525 ?5 AiA cpesuell oCalKU SATPYXEHHOR
RACMasH IIpH Jg- = = 10, KoadduuueHuT XeCTKOCTH JHHEHHO-
1efopMEpyeMor OCHEEEHHH

SeINIMEY HDPENeNbHOR HaArpysxy Ha IDYHT (Hecymas CIOCO0 —~
HOCTH ) &Hpe;ﬂ,ﬁ.ﬂﬁgﬂ no fopmyae [ 5, ctp.I137 J: Prp = 8,5 X
X A, X ér‘ X =0,5x 3 x I,8x 1,5 = 48,67 /ME.  Tre

wm 0GOOMmeHHNY RceéwﬁuﬁeHT Hecyme# CNngCQOHOCTH ZJs CH ~
Ny4YuX IPYHTOB; HalzeH 1o rpadwky Dpec.73 [5) npum pacyeTHOM
3AHAYEHRA yraa BHyTpenHerc Tpewus Y. = 300w oTHOCHTEALHOR
PEyORYEE 38T0KEHUS QYHIAAMEHTA ﬂ%n = {&? = I.

2
lorcrapasas B dopuyay (I12) sHavyeuue = 48,6 T/M
p =R =21,4 T/u§, K = 563 T/HS,P%.HY‘IHM HCKOMOE B~
paxesne HeJUHERHOT0 KO3QPHUMEHTA HEeCTKOCTH:

48,6

—— T gy sl J— o

5"+ 0,048

3gadeHHe TOT'OHHOTO KO)PUUMEETa KEeCTKOCTH %PJ3QHM YMHO~
Xa8 YUCXKTEAb Ha DUDPUHY NOAGHBH QFHIAMEHTA = 1,0 M:

73,0

S'+ 0,048

— Wiy ly iy
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Hpumep 3, Kpyraas QyHAAMEeHTHAs MAATA DAAKYCOM T = 5 M
Bdﬁgﬁﬂﬁgﬁﬁ"ﬁa OCHOBAHUY U3 OAHOPOJHOI'0 BOAOHACHNEHHOI'O CY~—

FIMEKE 3gaudTeNbHOR MOMHOCTH, CpeaHee AaBieHde Ha rpyBT P =
= 2C 7/4%; ROIPPULMEHT Kouconmatgm P%Hm Co= 1 Mc/rox;
MOZYJI5 yNPYT'OrO GLBMI'E CKEAETA = 2000 T/¥2; ROIPIUUMECET
[lyaccowa = ~3~, CBOHCTBAMU MOJIYUYECTH CKEXETA I'DYHTA MOK-
HO IIpeHedpeus, C?snyeT onpereauTs KG2fEABMEHTH XECTKOCTH HOX
HeHTpoM ¥ YpaeM fynaaMesHTa B MOMEHTH Bpemend ¢ = 0; 0,1 ro-
na, O,5 rona; I roa; 4 rona ¥ oo

3a7a4a CBOJHTCH K HEXOKAEHUD BEJHUYHH BEPTUKAINBHHX NEepeMene-
HUE rpadiny NOJYNDOCTPAHCTBA B 34laHAHE MOMEHTH BPEMEHH
OT ZelcTBUA HAPDYIKH AL , PACHDEIENeHHOR 10 NJAOTMAIH XDpYra
gaﬂnyca Z . Taxag sanaua uMeeT TalyaupoBaHuoe pemeude [I ],
ornacuo [ I] ocanka mox ueHTpoM S, ¥ xpaeM S Kpyra BHUH-
CAAETCH 10 (DOPMYyJaM:

Pl Y
5u:547§1 Sx=OK 7

roe Sy # Sy waxomares no tadr.10 B [[] B 3aBucMMOCTH O

pazuyca T ¥ napaMeTpa yi, 7 .

ROoaDPUUZEHTH ®ECTKUCTU OCHORBAHMA B HEHTDE ¥ Ka KDae Kpyra
oIIpeneNaAnTed N0 QOPMYJaAM:

r br
HL!: f :-—‘2—-—__: /{ﬁ,:-—-—— - —
Su Sy S Sk
PesyabTaTd pacueTOB CBELRHH B Tald,l.
Tadarua 5

E i 1 Sus | Skaq Kuge i e i Ky
B I‘OﬂaXE f#t i M i MK ’ i T/MS " T/HB i —F}Z—

0 0 2,20 I,59 800 1260 1,57
0,1 0,3 2,61 1,64 765 1220 I,60
0,5 0,7 2,73 1,68 132 1190 1,63
1 I 2,81 1,68 710 1190 1,67
4 2 2,99 1,69 668 1180 1,77
oo oo 3,33 2,12 600 944 1,57

s npuBefeHHHX Za”WHHX BUIHO, UT0 WECTKOCTH OCHOBAHUT YMEHDb~
maeTcs BO BpeMeHu, BaxHuM Zad pacyera ysaameura 00CTOATENDLCT-
BOM SRBIAETCHA TO, 4T0 OTHomewve AN, / Ay He ocTaeTcs NOCTO-
AHHHM B TevYeHHEe IMpouecca KOHCOMXZALMY CpyHTa, a BO3pacTaeT B
MOMEHTH, NPOMEEYTOuUHHEe Meway ¢ =0 X I =oo ., ll0370My
HanGoapmde YCHJIXA B KOHCTDPYKIMHY MOPYT BOSHHKHYTH 33040 IO
cTaluIn3anul 0CaZKM ¥ OCHYHO BHICJHAEMHE DpACueT no CcratHIK3K-
POBAHHHM 3HAYECHHAAM KO3PPUUMEHTORBR HECTKOCTH MOKET IPABECTE K
CHEXCHUEL HANEKHOCTM KOHCTPYKUMA.
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lipgMep 4, Onpenen¥Th 3HAYCHHS (YHKUMYM BDPEMeHH d{("" ) gm Kpasg
a'ﬁgﬁigg“ﬁﬁﬂuoyroabaoro B ILUIaHe QYHJaMEeHTa PpasMepOM X L =
=1 X 3 M, DACHOJORCHEOIO HA BOXOHACHLEHHOM OJHOPOAHOM T'pPyHTE.
KoafunuenT roHcoauzammu rpyuta £ = 2,5 T/w°,

Jad HaxoxueHus (t) , COOTBETCTBYDmER JADCOMY BpEMeHH (HA --
npevep, ¢ = 0,1 foxna, I rox g 10 JGTH, BOCHONB3yeMCsa T'pafu ~
KOM ['mGOcoHA M MEeTOZOM YIOBHX Touek, [IpUadMaeM, UTO (YHKIUU

BPeM2HE Zad JTIOBHX TOYEK NPAMOYI'QJADHHX INOmaze# 3arpysky He
HIMEHADTCS NO MEDAHE (PYHZAMEHTA ‘

OYEKIMS BpPEMEHH {(ﬁ)ﬂ» IAA Kpas @yf{éauema ONpEABIACTCA 10
rpagery I'ao0coHa npd OTHOMEHUH = A = = 0,2; N1 LeH~
Tpa QPyHAAMEHTA, JUATHBAA CHMMETPUD f(t)y~ ONDPELEAAETCA TPK
OTHONEHAE A =rgf£ = 0,4, I'papexr 'noccona u MEeTCZ YIrJIOBHX TO-—
YEK ONHCHBADTCA B’Xypcax MeXaHWKM PDPYHTOB (Hampu™mep B fS? ),

3fech JHNL NPUBOIUM OKOHYATEAbHHE pPESyJIbTaTH BUUYKCHeHHA, CcBe -
TeHHHe B Tadn.b.

Tadauua 6
. Y i e 1 At
B rofax i 5 | /?i%"l/ !. jjlfz)/:' » Sk
] | PUAEUR S apy A= 42 1 () y
0 0 0 0 1
0,1 0, 01 0,17 0,26 T,53
] 0,I Q,47 0,57 1.21
1C I 0,78 0,83 1,07
= oo 1 I I

Mes 3RaveHns F(Z) ® COOTBETCTBYDIHME BEAUUYHMHH OCANOK

Sy B Sp , BHUNCHAEM TeKymne KoadfauMeHTH XEeCTXOCTH OCHOBa-
aug/no gopmyrne (22),

JUTEPATYPA

I, Sapenxutt 0.K, Teopua xoHcoauzauuy rpyHros, M., "Hayxa",
1967,

2. Knemuxos C.H. Onpezenense rod>PIUUMEHTOB KeCTKOCTH 10 —
BeDXHOCTE JHHBHHO-He@OﬁnanEHDPO OCHOBaHHA, - Cd."CTgﬂﬂTeﬂB—
HNMEe KOHCTpykumu"™, BHN XXYI, HBeB, "byalseanwuy", 1975.

3. Krenuxor C.H, PacyerT Ganox Ha HenuHeRHO-ZeGODPMUDPYEMOM

BHHKJIEPOBCKOM OCHOBaBEM, "OcHOBaHUS, dyHZaMeHTH M HeXaHHKA
rpyures”, 1972, ¥ 1.

Iggé CaBueoB O.A, DyuzaMeHETH oz MamkHu., M,, [occTpoRruspar,

5., Iutoruy H,., Mexaruxa rpyuror. M., Crpostuszar, I973.
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