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NPEAHCIIOBUE

Coeaunentss 3JeMeHTOB NPeacTanasior cobofi BaxHeAUIYIO uacTb
HeCYLINX JepeBAHHKX KOHCTPYKIIHH, OT NMPOYHOCTH KOTOPOH Hernocpen-
CTBEHHO 34aBMCHT HaJAexHasa cayx6a KOHCTPYKUHA. ITHM 00YyCJHOBJY-
BAETCA CYHIeCTBEHHOE 3HaueHHe HCIHTAHHA C HeJbK Onpeae/eHHS He-
cylle#t cnocoOHOCTH COeaHHeHHH, ocOOeHHO HOBLIX BHAOB, H Ha3HaueHHe
pacueTHhIX YCHJHH, HeoOXOAHMHIX HPH MPOSKTHPOBAHHH KOHCTPYKIHIT.
IToctaBieHHyio 3aaauy AOMKHBI pa3peliHTh HacToslHe PexkoMenpaiuy,
OCHOBaHHLIe HA OOWHPHEIX HCCNIEAOBAHHAX COefHHEHHH PA3NHUHHX BH-
AOB H anpoOHpoBaHHble MNPaKTHKOH HODMHPOBAHHA pacyeTra U CTPOH-
TeJbCTBA JepeBsHHBIX KoHCTpyKuuil. Maganwe Pekomenpauuft 6yger cro-
cOOCTBOBATL TOBHIIEHHIO KAauyeCTBA H HAJNEXKHOCTH JEPeBAHHBIX KOHCT-
PYKUHHA, NPOH3BOACTBO KOTOPHIX B HacTodlllée BPpeMs PAaCLIHPAETCH, npe-
Bpallafich B OTACJLHYK OTPac/b NPOMEBILIJIEHHOCTH,

PekoMmennanuu paspaboran H cocTapuga A-p TexH, Hayk, npog.
10. M. HUBanos.

Bce sameyaHHs M noxKeJaHusa npochb6a HanpaeadATh N0 aipecy:
109389, Mocksa, 2-a Uncruryrckas, 6. HHHHCK, Otgenenue nepessiH-
HLIX KOHCTPYKUHH.

Hupexunss HHUKICK



1. OBILUUE NOJNOXEHHA

3anayd UCNBITAHHUA

1.1. Hcnuitane o6pasuop coefHHEHHRA JAepeBAHHLIX KOHCTPYKLHA
HeOOXOMHMO /IS BLIACHEHHA OCHOBHBIX XapakTePHUCTHK ero paloTnl Mo
HaATrPY3KOH NOVTEM:

OTIpeneseHHs1 MakKCHManbHofi Hecylllel CcHoco6HOCTHI  COCAMHCHHSA
(paspywapimero ycunda) Ny w xapakrepa pedopMannu paspylIeHHS;

OLEHKH NJHTEeNLHOM Hecyllell crIOCOGHOCTH HMCMHTAHHOTO COENHHEHUS
Mo HAXAEHHOH H3 HCORTAHHA BeAnYHHe Ny H BpeMeHHOA XapakTepH-
cTHKe [

yCTAaHOBJIEHHST BepxHel rpanunn Nr—_;; obanacty ynpyroft paboru
COeAHMHEHUA MO HArpyakon mo AHarpaMmam H3IMepeHHBLIX NpPH HCIE-
Tauuy aedopmaunil;

onpepeseHHsT BeldduHH AedopManHi coedHHeHHS (B3aHMHLIX CMe-
HIEHUI COoeHHSAEMBLIX 3JIEMEHTOB) NPH Pa3JHYHOH BeaHuHle IefCTBYIO
IeFr0 VCHJNA.

1.2, Hcnpiranve coeAHHeHHI MO)KeT npeclefOoBATH pasHule LeJH
(oKcrepHMeHTaNbHAsA NPOBEPKA COCAMHEHHS HOROIO BHJA, YCTaHOBJEHHE
pacueTHOR Hecymefl cnocoOHOCTH, BEISICHEHNHe BJIHAHWA HA Hee pas/iHy-
HEIX 3KCNAYATAIHOHHBIX YCNOBHR H T. M), B 3aBHCHMOCTH OT KOTOpPHX
Ta WJH Japyrasi U3 yxasaHHeix B 1. 1.1 xapaxkrepuctuk pabdoru coenu-
HeHHST NMOAJ Harpysko#t npubiexaer 6Gonabliee pHUMauwe. Ho npasunbHad
ONEHKA HCMBLITAHHOTO COSAMHEHHs A0JKIA OCHOBLIBATBHCHA Ha BCEH COBO-
KYMTHOCTH €ro XapakTepHCTHK.

pynnut coepunenni
NePeBAHHLIX KOHCTPYKUMHA

1.3. CoeqHHEHHA REPEBSAHHLIX KOHCTPYKLUHHA MOApPa3nensioTcd Ha ABe
rpynne no BHAY 3aBHCHMOCTH ynpyroii pedopMauud oOT NPHIATZEMOTO
ycHana (8 AHaNasoHe PacyeTHOH Hecyuled cNoCoOHOCTH) H XAapaKTepy
palboThl flon Harpy3koii: B 1 rpynny BXoAAT cOelHHeHHA ¢ JauHeRuof
3aBHCHMOCTLIO YNPYrof pgedopmandu ot ycuaud, a o Il rpynny — ¢
HeJHHEAHON.

1.4. K I rpynne orHocATcs coeaMHeHHa Ha BpyOKax, Ha pasJHy-
HRIX WIMOHKaX (B TOM 4YHCHNe TIafKHX KOJbIEBBIX), TapeJbUaThiX BKJa-
ARIIAX W T. M. BO (dpe3epoBaHHBLIX TrHe3fnax; Ha gepeBAHHLIX (Hy06o-
BLIX H T. NM.) UHJHHOPHYECKHX H MJACTHHYATHIX * HareJfix B CBepPJCHRIX
H ¢dpe3epoBaHHKX TrHE3Na2X, a TaKe KJeeBhle COeHHEeHHA pa3JHUHBIX
BUAOR (3y6uaThle, yCOBhLIe, NJacTeBble, KPOMOUHLIE H APp.).

Ko II rpynne oTHOCATCS coeJMHEHHH Ha HareJaxXx METANANHUEeCKHX H
MAaCTMAaCCoOBLIX, IBO3ASIX MeTa/IHUeCKHX M MJAacTMaccoBbLIX; 3ybuaThiX,
KOITEeBHIX BAABJHBAeMBLIX B NApEBeCHHY Kpennenusx (wafbax, nnaacTHH-
Kax, KoJiblax " Ap.).

OcHoBHBe TpebOBAHHS K NPOBENEHHIO UCNLITAHHR

1.5. UcnuiTalus coeauHenuil npoBoASTCS BO3pacraloulefl Harpy3komn
¢ aopenenneMm oO6pasioB A0 pa3pymieHHs. Kaikigoe coefHHeHUe HOBOTO
THIA AOJIXKHO ObLITh HCOHTAHO € MNePHOAHUECKON pasrpy3kod B 1eNfAX

* TlpumensioTcn B KauecTse cBA3ell B 6ajKax COCTAaBHOro nomnepeu-
HOrO CeyeHHA.
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orrnecennsi ero K I unn Il rpynme na ocHose naMmepenus nedbopmannd
ynpyrof # ocraTtoyHoil 3a uuki. ITocae ycTailoBNeHHS NPHHANJIEKHOCTH
coeannenna K I rpymnne OHO MOXXeT HCHLITHIBATLCHA MPH YHPOLIEHHOM
pPeXHMe HeNpPEepLIBHOrO HATPYIKeHHs C IOCTOSHHOR CKOpoCThio Ges pas-
FPY3KH.

Coeannenusa Il rpynnu HCOHITHIBAIOTCA C NEPHOIMUECKON pasrpys-
KOH yepe3 paBHbie CTYNEeHH BO3PACTAHHA YCHAHA H H3MepeHHeM oCTa-
TOYHOIf JedopMalHy.

1.6. Tlpn npomeneHHH HMCNBLITAHHA B XKYypHalle 0643aTeNbHO (DHKCH-
pyercd BeaMuyHia YCHJIHA H AcPOpMaUHH COCAHHEHHS B OlNpejeNeHHHIe
MOMEHTH BpeMEHH, OTCUMTHIBAEMBLIE NO CeKyHaoMepy (MJAH aBToMaTHue-
CKH) H 2aHOCHMBblE B >XYPHAJ HCMNBLITAHHS,

1.7. Ilockonpky HapzexkHast pa6oTa COeNMHEHHA NPH HA3HAUEHHHM HX
pacueTHOi Hecviled cnocob6HOCTH AOJKHA ObIThL rapaHTHpPOBaHa Ha BeCh
CPOK CJYKOB KOHCTPYKLUHH, HCINBEITHIBATBCA AOJIKUBLI COCAHHECHHSA B COC-
TORIHIH, JOCTHTA€MOM B PpEe3yJbTaTe IAJMHTENLHOIO BO3ACHCTBHA Ha HHX
IKCINYATALLHOHHLIX YCJ0BUH. B cOOTBETCTBHH ¢ THM TpeOOBaHHeM CHJLL
TpeuHss Ha OOKOBBIX TpaHAX COefHHSeMEIX 3JEMEHTOB HOJXHHE OHTh
ycrpaHeHy! nepelJ HcenbitanweM. C 3TOH 1elbpl0 N0 IJIOCKOCTAM CONPH-
KacalHa 3JeMEHTOB OCTaBJATCA 3a30Pbl, COOTBETCTBYIOUIHE IO BEJH-
YHHE COKPAICHHIO HX NOMepeyHLIX pPasMepoB B pe3yiabTare YCYWIKH Ape-
BCCHHBI B YCJIOBHSIX 3KCnJAyaTtaund. B K/aeeBnix COEIHHEHHSAX, 3KCNJAYATH-
PYCMBIX B YCJOBHAX MePCMEHHOr0 TEMNEPAaTYPHO-BJAXKHOCTHOIO pPEXHMA,
MOBHILEIIHOrO BRICHIXAHHA H T. I, MOTYT BO3HHKHYTh BHYTPeHHHE Ha-
NPSIKEHHS B KJAGEBOH ITPOCTONKe, CHHXKAWLIHe HECVUIVIO cHocoOHOCTDL
KJceBoro coenuHenusa., [las BoCNIpoH3BefeHHS YKa3aHHBIX BAHAHNN 0O6-
paslbl KJGeBLIX COeIHHEHHH peKoMeHIyercs nepefl MeXaHHUECKHMM
UCIIHITAHHSIMHE TNOABepratb YCKOPEHHLIM  TeMIOepaTypHO-BJAAMNKHOCTHRIM
BO3JE€HCTBHAM TOTO HJIH HHOro xapaxrepa. [lomo6Hoe TpeGoBaHue OTHO-
CHTCA TaKKe K COeAHHEeHHAM, MOABEPramUIHMCA B HATYPHHIX YCJIOBHAX
BO21elicTBUAM arpeccliBuoil cpeabl. CoenHHEeHHS 2IJCMEHTOB KOHCTPYK-
IHH, npenHasHayeHHBIX K Ccayxbe B YCNOBHSX IOHHaMHYeCKHX H Bubpa-
ILHOYHBIX HArpy30K, ACNOJHUTENALHO K ONHCHIBAEMBIM B HacTOAlIHX Peko-

MeHIAUHAX HCMNBITAHHAM CTATHYECKON Harpy3kol nOoAMeKar AHHaMuue-
CKHM H BIOPALMOHHEIM HCILITAHHAM.

2. HCNIBITATEJIbHBIE OBPA3LIbl COEAUHEHHUHA

dopma o6pa3noOB W CXEMB! NPHJIOKEHHA YCHIMUSA

2.1. CoenpuHeHHusIM, HCHHITEIBAeMBIM Ha ofpa3unax npH pasHeIX cXxe-
Max TPHJAOMEHHS YCHJHA, PEKOMEHIYeTCsl TPHAABaTh Te JKe pa3Mephl,
KakHe OHH HMEIOT B HaTypHoi Kouctpykuuu. Ilo cBouMm raGaputam H
BeJIHUHMHE Dpaspyllawilero ycmiaua o6pasnbsl coOeNHHeHHH MOJXKHbI COOT-
BeTCTBOBAThL HA3HAUeHHOH JJA HX HCOLITAUHA MallHHe HJAH YCTaHOBKeE
(cM, Hke N, 4.1.).

2.2, O6pasub coeAHHENHA OOBIYHO HCMOLITHBAWTCH TPH CXHKATHH MO
cxeme, NpeicTaBJeHHON Ha pHe. 1, @, C pacmoJioKeHHeM, He MeHee JBYX
HareJefi no ocam [—/[ u [[—I] ¢ p3auMHRM paccTosiHHeM 0, HeoOXOIH-
MLIM [/l BOCOPHATHS MOMeHTA B IJIOCKOCTH CONpPHKAacaHHsag coeqHHse-
MBIX 3JeMenToB. [lng HCNLITAHHA COCHHEHHHE Ha pacTs:KeHHe obpa3slinl
M3FOTORJSIIOT 1O cXeme pHC. 1, 6.

2.3. Jlng onpenesenuss Hecyulelr cnocoGHOCTH CcoegHHEHHH NpH Ha-
NPasJaeHHH YCHAMA MOJ YIrJA0OM K BOJIOKHAM JApeBeciHb! HCNOJAb3YIOTCH
obpasunt no cxemam puc. l,s8ue. Harpysxka or BepxHedl roJosnl Ma-
IUMHE TNepeaaeTcsl Ha REPeBAHHHA 3JeMeHT 00pasua BROAR BOJOKOH.
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Ha pepxuioio rpanp Kpafiuux sznemenros oGpasua (cm. pHc. 1, 8) Ha-
K/IEHBAIOT KOPOTHILIH, HA MONepevHhie COEAHHHTEJNBbHHE IJAHKH KOTODHIX
YCTAHABJIHBAIOT MHHAMKATOPH (CM. HHXKe M. 3.2) naA H3MepeHHA cMmeule-
Hgﬂ NMPONOJLHOTO 3JeMeHTA OTHOCHTENLHO TOMNEePeYHBIX IJIeMEeHTOB
o6pasua.
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Puc, 1. CxeMBl HcnbiTaTeAbHBIX 00pPA3LOB COEAHHEHUH

4 — HA CXaTHe HareJdbHOro coeAHHeHHHA; 6 — Ha pacTHAxKeHHe HArenbHOTO CoclHHe-

HHSI, 8, & — Ha CXKAaTHe oA YIrJACM K BOJMOKHaAM TIBO3NEBOI'0O cOoefuHeHHsI, ¢ — Ha

pacTaXXeHHe CThKa Ha 3y0uaThIX NMAaCTHHKAX, € — CKOChl ¥ KOHIOBR KpakHUX 3.7e-
MEHTOB; / — KODPOTRIWH; 2 — NofiepedHhle COeARHHTENbHbBIE NJAAHKH

2.4. Mexny snementamu (cM. puc. 1,a) ocraBasor c¢BOGONHBIE 32-
30p (cM. . 1.7). ¥V KOHHOB KpalfiH#x 3JeMeHTOR MAeAAI0T CKOChLl Ha
cayuail nepekoca CpEAHero 3JeMeHTa MNPH NPpUOGIUNKEeHUH HATPY3KH K
paszpymamonteit. Jlas uabexkaHus nepexkoca KpaiiHHe 3JeMeHTH KeCTKO
COeAHHAIOTCA MJaHKaMH (HAa NapHLIX Wypymnax MJIH Jyuile Ha KJe);
4TOOL! YCTPAHHTL CONDHKACAHHE CO CPEJHHM 3JIEMEHTOM, MJNAHKH YTOHb-
IAIOT C BHYTPEHHeH CTOPOHK!, KaK MOKa3aHo Ha pHc. |, a.

2.5. O6pasnnl Kiaeeporo 3y6uaToro coeiHHeHMs HCMNBITHLIBAXOT HA pac-
TSOKEeHHe, pacTArHBas OT/AeNbHBIH CJI0H, CTHIKOBEZHHHH HAa 3TOM COelIH-
HEHHH.

2.6. O6pa3sunl CcoeAHHCHHI ¢ BAABJHBAaeMbBIMH B JAPEBECHHY Kpell-
JEHHAMH TDH ABYCTOPOHHHX 3YObAX H3TOTOBJAAIOT H HCNBITHBAKT NO
cxeMaMmM puc. l,a—e, a ¢ OLHOCTOPOHHHMH 3yOBSIMH MCNLITHIBAIOT HA
pactsixKeHne no cxeme puc. 1, d. MexAy KOrreBoH NNAaCTHHKONH H no-
BEPXHOCTBLIC COAMHSEMBIX 3JeMeHTOB IJf YCTPAHEHHR CHJ TpEHHS
OCTaBJIAIOT 3a30p, AJIS Yero nepej 3anpeccosBKOH 3aKJaALIBAIOT NOL KOr-
'Eeame riﬂ?a)r:THHKH MCTAJIIHUECKHe BKAAALIK TpeOyeMOH  TOJIULHHE
CM. II. 1./},
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Harorosaenne o6pasuos

2.7. [last H3roTOBJEHHA JepPeBAHHLIX 32JeMeHTOB o06pa3uoB coelH-
HeHHH OTOHpaeTcsi JpPeBecHHa XBOHKHLIX IIOpoA C IUHPHHON TIOJHYHBIX
cices 1—5 MM npH codepXKaHHH HX nBo3AHell 30HB He MeHee 2009,
NpAMOCJIOHHAA, 6e3 ACCTPYKTHUBHOH FHHAM H JIDPYILHX IIOPOKOB, KAK Cyu-
KM, NMPOPOCTb, CepHble KADPMAIUKH, CCPAMERHHA U APYTHC HCOANOPOAHO-
CTH CTPOEHHH ApeBecHHLL. JJocKku [ H3roTOBJCHHSI JIEMCHTOB 00pas-
HOB AOAXHBD HMCTHh NPaBHAbHYIO POPMY, DPCKOMEHAYETCH TaHreHuHanb-
Hasd pacnujaoBka. PacnosokeHHe TOAHUYHBIX CJIOEB HA TOpUaxX 3JeMeH-
TOB AOMXHO OblTh 3apHcoBano. BaaxkiHocTh gpeBeciHinl AR COCAHHS-
€MbIX 3JIEMEHTOB HeKJeCHbIX KOHCTPYKuUH# pekomenayercs 12—18Y%,
Il KJeesbiXx coenunHeHHit — 9—129,.

2.8, oA H3roToBJcHHA OOpasLOB COCAHHEHHA COCTABAAIOTCA pa-
foune ucepTexH ¢ yKasaHHeM pasMepoB ¢ JAONYCKAaMH H MapKHPOBKOM
3/1CMEHTOB U3 OTOOPAHHBIX HOCOK.

2.9. Ina pocTHXKeHHs MeHblUCro pa3fpoca pe3yabTaTOB HCNBITAHMH
PEeKOMEHJAYEeTC H3TOTOBJATh 00paslbl ¢ OJHHAKOBBIM COCTABOM JAepe-
BAHHBIX 3JA€MEHTOB, HalpHMep [IJs CCPHH H3 JccsiTH o0pa3ucB 0o
cxeme pHc. 1, @ 3eMeHTH JOJXHBI OBITL H3IroToBJeHL He BoJsiee ucM H3
Tpex A0cOK A, b u B ¢ TeMm, yToOul B Kaxa0OM OTAcJbHOM o0pasue
3JIEeMEHTH H3TOTOBJAAJHCH H3 3THX JOCCK, ¢ pasMeTKOH OJHHAKOBHIX
JIEMEHTOB IO AJHHE KaXXAO0H H3 yKa3anHbiX AOCOK.

2.10. DjeMenTnl 06pa3uoB coeAHHEHHH AONKHB OLITh H3TOTOBJIEH
B COOTBETCTBHH ¢ PaloyHMH YepTexKaMH NPH OTKJAOHCHHH pa3MepoB He
b6osce 0,0 MM H obecneyeHHH CTPOIrOH napaJeabHOCTH 6O0KOBLIX rpa-
HeH M NEPHCIAHKYJAPHOCTH TOPUEBbIX IJIOCKOCTEH.

[lacnopTH3auua MaTepHa’ga oOpa3uoB

2.11. Ilpu H3rotoB/JeHHH 3JaeMeNTOB 06pasuoB coeJHHEHHH H3 JO-
COK OTOHPAIOTCsl 3arOTOBKH AJS CTaHAapTHbLIX 00paslOB ApeBeCHHH (Ha
CKaTde BJI0Jb BOJIOKOH H H3rud), HaMmepsdercs WHPHHA FOLHUHLIX CJ0eB
H NPOUEHT NOo3JHeH JpeBeCHHL], BJaxXHOCTb ONpefedsieTcsl BJAEro-
mepoM. [lacmoprTyzaluHH NOAJNeXHT TakKxe [ApeBecMHa pabouux yacrted
CoeAHHEHHA (Hanpumep, AepeBsiHHBIX Haresaen). [lias nacnoprusaunu
MaTepHaJsa (craJam, niaactMmacc) padbouux yacred COeHHEHHH IPOH3BO-
AATCA €ro HCMObLITaHHA MJda ONpefeJeHHST MeXAHHYECKHX I10Ka3aTelsieH.

2.12. B Tex cayuasx, Korja tpebyeTcs BHICHUTh HeCYLIYIQ C0OCO06-
HOCTb COEOHHEHHH, OIpeleiiAeMyI0 IMPOYHOCTBIO H JAePOPMATHBHOCTLIR
TOJbKO JIpeBeCHHH, CTaJlbHhle 4acTH KpenJeHHH A0JIKHL OhlTh YCHJICHH,
NOCKOJIBKY KO3 (HUHEHT HaAeXKHOCTH JepeBAHHBIX 9JCMEHTOB COedH-
HeHHS BCerza Bhllle, YeM ero CrajbHbix paloumx HacTew.

3. [IOATNOTOBKA OBPA3LIOB K H3IMEPEHHIO
AEPOPMALUNH U UCIILITAHUIO

Usmepnteabunie npuloprl M HX YCTAHOBKA

3.1. Ilepea wucnbirasumem x obpasuaM ACJXKHL OhiTh NPHKPeENJeHkl
npubopul ANA H3MepeHHs pedopmauui. C 3TOH UENbI0 HCIOJB3YIOTCA
HHAUKATOPH 4aCOBOrO THINA ¢ LeHOA aedeHus obuyro 0,001 MM H HeoD-
XOAHMOH BE&JHYHHON X0Ja, yCTaHaBJ/HBaeMule ¢ NPOTHBOMNONOMKHEX CTO-
pon obpasua.
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3.2. [Tpukpennetine MHAHKATOPOB NPOH3IBOAMTCH, Hanpumep, K norie-
peUHBIM NJAaHKaM HOpH noMmoun ofolMbBl ¢ YNOPHRIMH BHHTaMH, 3aXH-
MawluUMH Kopryc NpHOopa, H NapHLIX LIYPYNOB, TYro 3aBHHYIIBAEMHX B
ApeBeCHHY. Ynopsl A4d WTH(TOB NHAHKATOPOB NPHBEPTLIBAIOTCA K Ape-
BECHHE TaK;KC NMAPHBIMH ILIYpYyHaMH.

3.3. OcnoBroe TpeboBanHe K YCTaHOBKe HHAHKATOpa H yHopa Aad
ero 1WTHPTa 3aKI30U2eTCA B TOM, YTOOB IPH B3aHMHOM CMELLEHHH 3Je-
MEHTOB COCAHHEHHA IOA Harpy3kod IWITHGT BLIABHraJjaca H3 Koplyca
uuaukaropa. llpu o00sisarc/ibiioM BBIIONHEHHH 3TOrO YCJAOBHS HCKJIO-
YAEeTCA MoBpexAcHIe HUAHKATOPOB H NOABJSICTCA BO3MOXKHOCTb OCTaB-
JATE HX Ha obpasne o MOMeNTa paspylieHHs nocieanero. llpu stom
OTCHeTbl M0 HHAHKaTOPY HAYT N0 Mepe HArpysKeHHs B CTOPOHY YMeHb-
LIelHsd, YTO JAOJXHO YHUTHIBATLCA NPH BLIUNCAcHHH JAcdhopMauiii coe-
aHHeudst (cM. 1. 9.1).

[Ipu HeoO6XO0AHMOCTH onpefedelillss pachpefeeHust HanpaxeHuii B
aJieMeHTaX cocJHIelHs NPHMEHAITCH TClH30Pe3HCTOPLI, NO OKaszaulaM
KOTOPbLIX H H3BECTHBIM MOAYJAAM VYIPYrocTH JApPCBeCHIILI B MECPax HX
YCTAHOBKH ONPCACJAIOTCS HanpsixseHdst nNpu paGoTe marepHasa B ynpy-
rofi obaactn. Ilpumensiorca TaKxe JaKoBhie, ONTHUECKH AKTHBHLIE I0O-
KPLITHS H T. IL

ITepepauya ycuans Ha oOpaseul

3.4. 1lpu ucnuiTanud o0pasuoB CcOeAHHEHHH MO CXKAETOH cXeMe CHKH-
Maloulee ycHJaHe OoT MalWHnHL K obpasny pekoMeHAyeTrcd (lepelaBaThb
yepes CcraJjbHble NpH3MBL (puc. 1, a), QHKCHPYIOUIHE TOYKH INPHJIOXKEHHA
CHJl §, CJCHOBATEJAbHO, ILIEYH MOMEHTOB B IJIOCKOCTH, NEpNeHIHKYJIdD-

- HOTL MJOCKOCTAM CONPHKACAHHS 3J1eMEH-
TOB coeauHennd. [lo pebpam npuam
NpOH3BOANTCA LEeHTpHpOBaHHe oOpasua
B YKa3aHHOH NJOCKOCTH, B NEpHeHIHKY-
JAPHOM lanpasJledHil UeHTpHpOBAHHE
OCYILECTRAACTCA CPepHYeCKHMH ofnopa-
MH TOJIOB MAaUINHLI.

3.5. Ilpu wucnmrauuu obpasua co-
eAHHEHUA MO PACTAHYTOM cXeme A0CTa-
TOYHO [POYHOE 3aKpeleHHe KOHLOB Je-
PEeBAHHLIX 3JeMEHTOB MOXeT OBbITL J0-
CTHTHYTO € [IOMOIUbIO KJAHHOBHIHLIX 3as
XBATOB HCOLITATENbLHOM MAalUHHbLI, HME-
0IWHX IIYOOKYK KOCYIO HAceyky H Or-
paHHYHTENH COJHKEHUS KAHHbeB IJ4
YCTPAHEHHA pa3faB/iHBaHHI APEBECHHBI
NotepcK BOJOKOH, OTrpaHHUYHTEIH JOJIK-
HbBl IPHKPENJATLCH K KPOMKaM 3JeMeH-
Ta Ha ero KoHLax M HMEeTh TAKYIO TOJ-
LIHHY b<B, urobbl HepeBSHULIA 3Je-
MeHT OO0XKHMAJICA MNONepeK BOJIOKOH He
G6osee yem Ha 8—10% cBoeit ToMUIHHE
B, T. e 09B<b<0,928B (puc. 2). Hnu-
Ha pabo4ed yacTH olpasua NpHHHUMaeET-
Cfl pPaBHOH JECATHKPATHOH LUHDpHHE MO-
[ICPEUYHOrO CEYEHHS.

N

Puc. 2. 3akpenenue sjeMeH- 3.6. IIpH HcHLITAaHHH KJEeBLIX CO-
T4 B 3aXBATAX MaLIMHM eAuHeHHH pPacTAHYTOro 3JemeHTa (a
b — Tonuinna sneMexta: ¢ - or- TAKX€ UEAbHBIX NEPEBSHHLIX 3/1eMEHTOB

PaHUUHTEND C nopokaMmH) TpebyeTca 3HAYHTENbLHO



Gosee npouHoe 3akpenscnne Cro  KOHLOB, HANpHMEDP B CHELIAJbs
HBIX 3arKHMax coraacHo pHe. 3,4 #H 0. Kouwey obpasua  32:KH-
Maercs B CTAJILIYI0O 000iMYy, COCTOAWYIO H3 ABYX NoJoBHKH (oxHa 3ep-
KaJplioe H3oOpaxeune APYyroi), craruBaeMblX BINIOTHYIO APYr K ADYTY
TOYEHLIMH OostamMH ¢ KoHtpraifikaMi. IIpa sToM KoHel AepeBAHHOTO
saeMeniTa obxkumaercs Ha sBennuuny 10% ero TOMUHHBEL, ¢ 0JHOBPeMeH-
HOH 3anpeccoBKoOil B ApeBecHHyY ero GOKOBBIX MOBEPXHOCTEH JBYX KoJel
noaypoMOHueckoro npodiiisi 1 xocofl HaceukH. [locnepuns caenana Ha
BHYTPEHHCH cTOopole JHCTa OGOHMLI MeXAY INPOAONBUBIMH KPaeBLIMH
IVIAHKaMH Ha JJAHHY 33XHMaeMoro KOHNA 3JACMCHTa M HMeeT 1ar
10 MM, ry6uny 1 mm. Oduamerp nepsoro xoJpua H raybHua ero pjan-
JIHBAHHA B JpeBecHHY MeHblle, yeM BToporo, 4To ofecleyHBaerT 3HAYU-
TeJbHOE pasBuTHe naomaau ckansiBanng. B oreBepetne A B ofeux
MOJIOBHHAX 00OCAMBI BCTABJSIOTCS MapliLble CTaNbHLIE TPEYro.IbHLIE MPH3-
MBI (CM. pHC. 3, @ 8), CcayxailHe I8 UeHTPHPOBAaHHA NPHIArAeMOro
YCHJIHA B IIJIOCKOCTH MIHDOKOH CTOPOHLI HCNALITHBAGMOTrO 3/J¢MCHTa H
nepenayl YCHJAHsS depe3d «sdA3blK» (CM. pHce. 3,0), 3aKpenasieMbll B 3axpa-
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Puc. 3. Jletaau 3aXXuUMOB AJas 3aKpPelACHHS KOHLOB JAepEeBAHHOrO 9Jje-
MEHTA TNPH HCIBITAHHH coeauHeHnA 110 pacisHyToft cCcxeme (pasmMephbl
B MM)

@ — BHA MOJOBHHLI SaXKHMa;, O — «a3niK», lepenaiomufl yCHAIHe OT rONOBLE MALUH-

bl K 33XHMY yepea NapHbie TpeyroJbHLle NPH3MbLl B OKHe A; 8 — jaeranb napHoil
npH3Mh

'



TaX HCHbLTaTeNbuol MawHnbl, OaHa H3 npUaM (co CTOPOHOM, paanoﬁ

30 mMm) umeer saxpyrienne pebpa paauycom 0,5 MM, a apyrasg —
yraybuenue panuycom 0,8 MM (cm. pHe. 3, 8).

Ha3HaueHHe CTyneHu HarpyxKeHus

3.7. Beanunua crynend Bso3pactanusa ycunus  (puc. 4,a) npu Ha-
rpyxeHnH obpasua (cm. n. 4.3) uasuawaercas B 0,08—0,1 paspywaro-
tiero ycuisua N, BednuHBa noc/aefHero onpegessieTcsi H3 HCHBITAHHS
A0 paspyiueHusa npodueIX o0pa3HOB COeIHHEeHHS.

3.8. HToOnl yjpo6Ho ObLIAO OCYLIECTBJATL B NPOLECCe MCMLITAHHA
KOHTPOJIb 32 MOCTORHCTBOM CKODOCTH HarpyXeHHs IO CEeKYHAOMepy (B
OTCYTCTBHE ABTOMATHKH), CTYNEHH HArpys3KH JOJKHB COBNAgaTh C He-
AEHHAMH UH@cpOaaTa CHAOHIMEDHTENSS HCOBLITATEJNLHON MAIIHHBI MM
LHpepOaaT ROJXKeH GhTh NPEABAPHTENLHO pa3MeyeH KapaH/ILalloM.

AD, 7

Puc. 4. CxeMul auarpamm

a — H3MEHEHHS YCHAHMs N Bo BpeMEeHH NPH HCUBITAHHH COGANHEHHA ¢ MNepHoaHYe-
CKOH pa3rpyakoii; 6 — pasHocred NoJHLIX AedpopMausii AD_ B 3aBHCHMOCTH OT
yCHAHA N (coensinenHe I rpynnbl); 8 — ocraTouHod JAedopmauud 3a HuKA d, s

$yHKUHY ynpyroit nedopMauuu Dy (coeausenua 11 rpynmnni)
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3.9. Tlo HasHaueHHOM CTYNEHH HATPYKEHHA Nepesl UCHHITAHHEM 32-

paHee JOJXKHB OHTH 3aroTOBJIeHW M pa3drpadJieHH BCE KYpPHaAH, Heol-
XOJKMbIe IJI1F 3alHCed BO BpPeMA HCINBLITAHUA,

4. MPOBEAEHHWE HCIOBITAHHUSA
Harpyxedue u uamepeune nedopmalui

4.1. JInsn obecnevenns HeoOXONHMON TOYHOCTH 3KCICPHMEHTA IUKAJa
ACHBLITATENLHON MAUIHHBEI HE JOJXKHZ MNPeBHIIATh OXHUAAEMYIO BEJHYHHY
paspymawpulero ycunusa N; Gonee wem B 1,b—2 pasa.

McenuiTanne ¢ nepmomuueckoil pasrpys3xoil (10 BeJHUHHH HAYaJb-
Horo Haxarua N“ okono 0,6—1Y% paspywawwero ycuaua N,;) aas
OonpeneNeHHs OCTaTO4HOIl JedopMalHH B MallKHAX, HMCIOUIHX MASATHH-
KOBBIH CHJOH3MEpHTENb ¢ JdeMndepoMm, AONVCKAaeTCsl TOJBKO INPH Bhi-
KJIUeHHOM aeMmndepe.

4.2, HcnulTanne NPOBOAMTCH C NOCTOSHHON CKOPOCTBIO HArpy:KeHHsd,
a HCHbITAHHE C TEepPHOLHYCCKOH pa3rpy3koii — ¢ MNOCTOAHHON CKOpO-
CThI0 Harpy>KeHHUs H pasrpy3kKH (NpH OTCYTCTBHH [POTPAMMHPOBAHHON
ABTOMATHKH HCIIOJIL3YeTCH PYyYHOe peryJHPOBAaHHE CKOPDOCTH HArpyXXeHHs
H pasrpy3ku). [1o3ToMy H3aMeHeHHe yCHJHSA Ha BEJAHYHHY OJHOW CTYNEHH

" DOJKHO NIPOHCXOJHTb B TEUCHHE OJHHAKOBLIX INPOMEXYTKOB BpeMe-
HH (cM. pHC. 4,a), 4TO KOHTpOJHpyeTcs MO CEKyHHoMepy HabmaonaTte-
JI€M, OTBETCTBEHHHIM 34 HArpyXeHHe;, MOMEHTLl COBNAJICHHSA CTDEJNKH
CHJOH3MEPHTENA ¢ BeJHYHHOII ouepeanoli cryneny (ykaszaHml HA pHC.
4, a KPYXKaMH) OTMEUalOTCA B XYpPHaJje HCNLITAaHHA. B 3TH MOMEHTH
NaeTCA OTPLIBHCTAA KOMAHIA: «ecTh!» (nocse npeaulecTBYIOIEro — 3a
3—4 ¢ — npeaynpexneHus: <«BHHMaHHE!») aast CHHXPOHHOTO CHATHA
OTCYETOB N0 HHAHKATOpaM. |IpH NpoOXoXAeHHH CTPEeJKH CHJAOH3MEPHTENS
yepes JeJleHHe HJH OTMETKY MaHHOH CTYMNEHH Harpy3kKH Ha ero uudep-
6jaTte nepepuiBa B Harpy:XeHHH HA BPCMs 3aNHCH OTCYETOB HE JIe€/aeT-
Cd, a TOTUAC TIO TIPOXOXKAEHHH CTpeJKoH TpebyeMoro AEJEHHA MEeHSAeTCH
BatpapJeHHe H3MEHEHHS YCHJIHUS,

4.3. O6uwas nNpoAOMKHTENLHOCTh, HCNHTAHHA !, ¢ neprogHuyecKof

paarpy3kolt (puc. 4,a) moxer OwlTh onpenencHa U3 (HOPMYJIbI

{ = n%’, (1)

rre n— YUCAO CTYNeHeH HArpyXeHHs H0 Da3pyuleHHS,

{ — NPOAONKHTEJLHOCTb, €, H3MEHEHUS YCHJHA HA BEJHUYHRY OLHONA
ctynedn N’ (o6bano 7—10 ¢).

4.4. TIpv OTCYTCTBHH ABTOMATHKH HCILITAHHE BBLINOJMHAIOT TPOE CO-
TPYAHHKOB: OIHH Yy CHJOH3MepHUTens INojJaeT KOMaHIAH, KOHTPOJHPYET
NPOHEeCC HaArpyXeHHs MO CeKYHAOMepy, Hejast OTMeTKH B XKYpHAane, H MO
OAHOMY 4YeJIOBEKY C KaXKAOW CTOpOHE 00pa3lna CHHMAaT N0 KoMaHae
QTCUETHl MO HHAHKATOpaM, 3anHCHIBaA HX B JKYpHam.

BuinonHenyue HaGawopeHun

4.5. Bo BpeMst HCnbLITAHHA Kpome OTCYUETOB NO HHAHKATOpPaM Mpo-
H3BoaATCS HabmoAeHHs 3a pas3JHYHbIMH N3MCHeHHsMH B ofpasue

(nosneHHeM TpecKa, TPEHUIHH, mnepekoca ¥ T. 1.), 3aniCHBaeMHeE B
XYpPHaJN ¢ OTMETKOH MOMEHTOB BDPEMEeHH.

4.6. Ecid B KOHIle MCIHITAHHA He OTMEUEeHO pAas3pyilleHHd ¢ Hapy-
\HEHWEM  CIVIOIIHOCTH MaTepHala 3JeMEHTOB COeAHHEHMs (HanpHMep,
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Pa3peiBa, pPacKasbIBAHHS H T. 1.), TO MOMEHTOM pa3pYuIeHHS CYHTAeTCH
Pe3Koe mmajeHHe YCHJHS HJIH HeNnpepLIBHBLIHA pocT Aedopmaunnn 6e3 HaMme-
HEHHA BEJMHUHHBI NPHJAATAEMOTO YCHJHSA, 4YT0 HOMXKHO OTMedYaThca B
Kypraae (B rpade «lIpuMeuannss).

4.7. Tlocne pasrpysku paspyuensnoro o6pasiia NPOHIBOAHTCR ero
ocMOTp (xcaaredbHo QoTorpapHpPoOBaHHe) C OMHCAaHHEM XapakTepa pa3-
PylieHuss B XKypHase. Has oOMepa nocje paspylleHHS OCTaTOYHLIX
H3MeHeHHH (opmpl rHe3fia H pabounx yacrefi coelHHEHHE (Hanpumep,
HareJbHOTO rHe3aa, BurHba Haresiefi w 1. m.) ofpa3sel, pacKalhBaercs
BAOJL BOJOKOH (no ocH nHareseH). Toryac no OKOHYAHHH HCMBITAHHSA
Onpenensercs BJAAaXHOCTb ApPEBECHHL! HCORITAaHHOro obpaaua.

Texuunxa Ge30nNaACHOCTH

4.8. B npouecce HCNHTaHHA JOMKHE COGMIONATLCH NpPaBHaa Tex-
RHKR Ge3onacilocTH, 00fA3aTte/bible NPH MOMb30BAHHH HCIBTATEIbHLIMH
MalwiHiaMH, a TaKXe Mepbl TPEAOCTOPOXKHOCTH INpH NPpHOJAHMXKEHHH K
paspyularollied nHarpyske Ha caydad oTKaJblBAHHS OTAEJBHBIX HacTefl ot
JEMCIITOB HCNLTYeMoro o0pasia CcoegHHCHHA B MOMEHT pPa3pylLIeHus.

5. ObPABOTKA PE3YJIBTATOB HUCIIBITAHUMN

5.1. Tlo sanHcaHHBIM B XYPHane oOTcueTaM BBIYHCAAMTCS OCTATOY-
Hbleé 3a UHKJ KW yupyrde jgedpopmaliiy (npH HCORITAHHH C NEePHOIHYECKON
pasrpyskoii), nojsbie AeOpMAUHH H HX Pa3HoCTH (OPH HCOBITAHHU C
HelpepuIBUBIM HarpyxeHueM). Ilo BulyucaennbiM gaHHEIM CTPOSITCA Tpa-
¢UKH. OnuiTHbie TOYKH HAHOCATCA Ha rpaduK ¢ TouHocTthlo ao 0,2 MM
OCTPO OTTOYEHHBIM KAapaHZAlIOM H OTMEHAlTCA KPYXKKaMH AHAMETPOM
1,0—2 mwm.

5.2. [l/is HCNBLITAHHBIX coeAHHeHud I rpynnel Ha rpadHKe pasHo-
cTed noanwx pedopmauuii ADy B 3aBucHMocTH OT ycuaus N nposo-
AAT B HadaJblHOM €ero ydJyactke CpeAHKIC IpAMYI IO TOYKaMm
(puc. 4, 6), opanHaTa TNOCNeAHeH TOUKH KOTOPOH NAaCT BEJHKUYHHY YCHJAHS
Nir_ry. Jas HCOLITAHHBIX coefuHeHHi 1] rpynnu Ha rpaduKe 3aBHCH-
MOCTH OCTaTOuHONl JedOpMauHy 3a UHKA dp OT ynpyroi pedopmauus
Dy, TakxXe NpoOBOJAT HA HauaJbHOM Y4acTKe MO TOYKAM CPeAHION nps-
MY10; no opauHarte Oc nmocneaHeH TOUYKH 3TOH NPAMONA, PaBHOH YNPYroH
neopMailid npH YCHAHH Ny—_ry, onpenefsioT BeNHUHHY YycHaus Np_g;
(pHc. 4, 8), nNo BeJHYHHE KOTOPOrO OLEHHBACTCA HECYMas CrnocoOHOCTD
COCIHHCHHUA.

5.3. Ilo nuarpamme pedopmMaunit coepuHeHdn [ rpynnel  (Kpowme
KJEEeBbLIX COEJHHEHHH) HaxoAsiT abCoJiioTHHE BEJHUYHHHIL:

a) HauanabHoii AedopMauHH Op (OOHUYHO BKJKYAIOUIEH DLIXJBE Je-
(hopMalHH H BAMAHHE KOHTAKTHBIX AedopMalHH Ha NOBEPXHOCTAX KOH-
TakKTa paGoOuHX 4YacTell COGAHHCHHS C ApeBEeCHHOH), KOTopas onpenens-
eTCSl OTPEe3KOM, OTCEKaeMLIM Ha OCH albcuuce npoaoKeHHeM rpadgrue-
CKH noctpoeHHolt B I obaacTH JIMHHH pHarpaMMel NOJMHHIX aedopMauni;

6) mnoJsnoil aehopmaupn Or—jr NpPH 3HAUYCHHH YCHIHA Njp_ry W

B) MaKCHMaJbHON nOJHOH gedopmauyru O; NIPH pa3pylIAOLUIEM YCH-
aun N; nau BOAN3H Hero.

5.4. Tlo AauHLIM HCOLITAHHA HECKONBKHX OJAHHAKOBHIX 006pa3uos
COeIMHEHHS BBIYHCJNIOT CPEAHME apH(MeTHUEeCKHe HAWJAEHHBIX 3HAYEeHHH
Nt u Nj;_j;;, paBHO KaK ¥ BeJHYHH XapakTepHHX AedopMaunit (cM.
n. 5.3), ¥ NPOH3BOAAT CTATHCTHYECKYI0 06paboTKy.
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5.5. B 3aBHCHMOCTH OT uucaa pabouux uvacTefl B HCNBITAHHBIX 00-
pasuax COEAHMHEHHMH 3HAYEHHS pa3pyuwiawulero ycuJiaus Ng a TaxXKe YCH-
JHR Np—yr AOJMXKHBL ObITh OTHeCeHbl K OJHOMY Cpe3y KpelJeHHs (Ha-
npuMep, K OAHOMY Cpe3y HareJs H T. IL.).

6. OLEHKA HECYUIEN CINOCOBHOCTH COEJAMHEHHA
O PE3YJIBbTATAM HCHbLITAHUA

6.1. Jlna sounchenus tpebyemoro KoaddhHUHEHTA HAMEXKHIOCTH
HCOBITAHHOI'O COeAHHEeHHA (cM. n. 6.3) NoMHMO BeJIHYHHLI pa3pylualo-
mero ycuans Ny Heo6XoaHMO onpejcHTb BPEeMEHHYIO XapakTepHCTHKY
HCMILITAHKRA; BpeMs [, NPHBEACHHOE K HEH3MEHHOMY ICHCTBHIO YCHJIHA
Nt Tlo ¢uKcUpOBAHHHM B KYPHAaJE NPH NpPOBEJEHHH HCNLITAHHA OT-
METKaM BpEMEHH HaXoAsiT NpOAOJIKHTEJbHOCTb !, HCHLITAHHA € IIO-
CTOAHHOH CKOPOCTbIO M BHIYHCJAAIOT { no ¢opmyle

t
[ = s 2
38,2 (%)

6.2. Ecay Ha rpaduke medopmauni (cMm. n. 5.2) HaWAEHO YCHIHe
Ni_yr, COOTBETCTBYIOUIEE HAauyaNy HHTEHCHBHOroO pocta aedopMauui, a
paspyweHHe obOpasua CcOeAUHEHHS NPOH3OWJIO IIPH HarpyXeHHH 3a
Ni_rr ¢ 3aMeTHHM passutueMm JAebopMauui, TO paloTy COeIHHEHHS
caeqyer OTHeCTH K MNJAaCTHYeCKOMY BHAY, B IIPOTHBHOM cJyyae — K
xpynkoMy. K Xpynxomy pa3pyuleHHIO COefHHEHMs] OTHOCHTCS paspylle-
HHe OT CKaJILIBAHHA BAOJb BOJOKOH M INOA YI/JAOM K BOJOKHaM, OT pac-
KaJeEBAHHA C OTPHBOM MoONepeK BOJOKOH, pa3phiBa NOINEPEK BOJIOKOH,
C BHKasbIBAHHEM Y4YaCTKa [ApeBeCHHW BMecTe ¢ palboued vacTbhio Kpen-
JIeHHa H T. I

Paspyuwenue coefuHendHin Il rpynnel OTHOCHTCA K IJIACTHUYRCKOMY
BUAY (HCKJOUEHHEM MOXKeT OhITb XPYNKHHA paspHB, HanpuMep, CcamMoi
KOrTeBOH MJ3CTHHKH NPH HCNBITAHHH BAABJHBAEMOro B JAPEBECHHY CO€-
AHHEHHA TI0 PACTAHYTOH CXeéMme H T. I1.).

6.3. KpoMme onpegeneHuss ycuaus Np_yr, AJAd OUCHKH HecylleR Clio-
COBHOCTH HCOBITAHHOrO COefHHEeHHA BbIUHCAAeTCHd TpebyeMbld KO3 PH-
ILUEHT HAAEXKHOCTH K K BCJHUHHE paspyllaolero ycuuaus Ny no npu-
BeNEeHHOMY K HEH3MEHHOMY ero AeHcTBHIO BpemeHu f, ¢, (cMm. n. 6.1) mo

dopMysiam:
NpH NJACTHYECKOM pa3pylueHHH
Kna=1,38(1,94—0,1161g¢), (3)
NpH XpPYNKOM
Kyp=1,64 (1,94 —0,1161g¢). (4)

6.4. Hecymas cnocobHocTs coepuHeHus 1 Ipylny IpH XPYNKOM
paspylueHHH ONEHHBAETCA IO HEPABEHCTBY

N

> 1,64 (1,94 —0,0161g¢), (5)

n

rae N: — paspywiarouiee ycHIHe,
{ — npuBefieHHast coraacuo M. 6.1 K HCM3MEHHOMY [OelHcTBHK N
NPOAOKHTENBHOCTL £’y AOCTHXKEHHA Pa3pyulaollero YCHJHA.
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[Mpu sesminonHeHHM NepaBeHcTBa (5) pacueTHas Hecylllag Cocob-
HOCTb Ny cOedHHEHHS JOJIKHA OLTh CHHXEHA 40 BeJHYMHB N'g.

, N
N_ < — — .
1,64 (1,94 — 0,116 1g¢)

6.5. Hecymyio cnocoGHOCTh coeaMHeHHs | Ipynmel npM IJaacTHye-
CKOM paspyuleHHH CJelYyeT OUEHHBATb HepPaBEHCTBOM

N

N‘ > 1,38 (1,94— 0,116 Ig ¢). (6)
Il

Ecny HepaBeHCTBO (6) He ynom.ieTBOpsieTcs, TO pacyeTHAas Hecy-

as crnocoGHOCTb Ny COeAHHeHHA AOMXKHA OHTL yMeHblIEHA O BeJH-
YHHH N'p:
’ Nf

N, € —
1,38(1,94 — 0,116 Ig ¢)
6.6. Ouenka Hecyuwieit cnoco0HOCTH coeAuHeHHs II rpynnu HPoOMa-
BOAMTCS IO HEPaBeHCTBY

N!—H

N
C HONOJIHHTEJbHOH NMPOBEPKOH 1o HepaBeHCTBY (6) B ToM cJayuae, ecqu

paspyuieHde OOpasuOB COEJHHEHHA NPOH3OULIO C HapylucHHEM CIJIOLL-
HOCTH MarepHaJa HX 3J/IeMEHTOB.

[Ipy HeBHINONHEHHH HepaBeHcTBa (7) pacyeTHasd Hecyllas Cnocol-
HOCTL Ny cOeOHHEHHst JOJXHa OLITb CHHXKeHa A0 BeJHudHK N'g:

> 1.3 (7)

N
’ I—11
N_.< - —
& 1,3
8 OpDH HeyAOBJIETBOpeHHH HepaBeHCTBY (6) ~ X0 BesHypHE N'g:
’ Nt

< . .
m],38(1,94 —0, 116 lg ¢)

7. SAK/MMMOYEHUE MO PE3YJbLTATAM HCIBLITAHHR

7.1. 3akJioueHHe N0 Ppe3yJibTaTaM HCNLITaHHH 06pa3uoB COeNUHEHHS
AOJIKHO COAEpPXKaTb [KpoMme yepTexka o6pasuoB ¢ pasMepaMH, JAHHHX O
KayecTBe JAPEBECHHHI H €€ BJAXHOCTH, KaueCTBe MaTepHaJsoB pabouux
YyacTeH COeAHHEHHS, YHCJIE HCNMBITAHHLIX O0pa3uoB, YCJAOBHAX HCHLITAHHS
(cMCTeMe HMCIBITAT€NbHOH MAUIHHB], LIKAaJe CHAOH3MepHTeaf, CKOPOCTH
HArpyxeHis, TeMmieparype B NOMELICHUH)], CAeAViOU(He NMoKa3aTeJlH:

XapaKTepHCTHKH JAe(pOpPMATHBHOCTH B BHAEe abCcosOTHbLIX BeJHYHH
MOJHLIX JedopMauuii: HavaabHOH pedopmauun O, nedopMalUHH Or_rp
NpH ycHJAHH NNy—j;r BepxHe#d rpanuusl 1 obnactu ynpyrod paboTh H
MaKCHMaJabHOH JedopMauuy O; INpH paspyuwawmiueM YCHJAHKE N; HJIH
BONH3H Hero (CM. 1. 5.3);

3HayeHus ycuauh Ny_rr (cM. m 5.2) u N: (cM. m. 4.6);

BHA AedOpMaUHH paspylieHHsa (cM. n. 6.2);

Tpebyemblii KO3(Q(QHUHEeHT HajexHOCTH K (¢cMm. m. 6.3);

BLIIOJiHEHNEe nHepavencts (D)—{7) (oM. nn. 6.4—06.0).

7.2, 3akJoyeHHe 3aKaHUHBAETCS OUEHKOH HecylleH CHOCOGHOCTH
HCOLITAHHOIO COEJHHEHHS M peKOMeHJalHeH BeJIHYHHLI er0 pPacyeTHOH
Hecylel cnocodéuocTH Ny B coorsercrsud ¢ nn. l.1; 6.4—6.6, donoa-
HHTEJbHO BBLICKA3HBAKOTCA CO00paxKeHHA O peKOMeHAYeMBIX o00aacTaAX
NpHMEeHEeHHs] B JAEPeBSHHBIX KOHCTPYKUHSX JaHHOrO BHIa COeIHHEHHA,
VUHTHIBAIOUIME IIOJNYYEHHhle NPH HCIBITAHHH XaDaKTepHCTHKH AedopMa-
THBHOCTH H PpaboThl COeAHHEHHS NOJX Harpys3Koi.
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[NPHJJO)XEHHE 1

OCOBEHHOCTHW HCIIbITAHMSI COEIUHEHWMF
JEPEBHHHbBIX KOHCTPYKUHWH

ITpounocts coeauneHHt ¥ HX AedhOpPMATHBHOCTE HEMOCPEACTBEHHO
onpenennior paboTy TNON RHATPY3KOH JIepeBAHHON XKOHCTDVKIHH H ee
8JeMeHTOB. PalHoHaNbHOE INPOEKTHPOBAHHE KOHCTPYKIUHI C BBICOKHM
YPOBHEM HCNONMB30BAaHHS pecypcons MartepHana H yueTOM chnetHdUyecKHX
CBOHCTB COeJHHEHHA pAa3/HUHLIX BHAOB TpebyeT nOApoOHRX CReneHH
O MAKCHMAJABLHOH H JAJHTEJLHOU Hecylluedl cnocoOHOCTH coelHHEHHH,
XapaxkTtepe ¥ BONHu"He uX jAedopmaiiuii, obaactd yopyro#t padothi, BHAe
nedpopmauuu paspyweHns M Ap. Ilonyuenme 3THX NaHHBIX (B OCHOR-
HOM H3 KpPATKOBPEMEHHBIX HCIOLITAHHH) BO3MOMXHO TIIPH COOJIOACHHHA
onpeAeseHHEIX MPAaBHM, MPeAyCMATPHBAMOIIAX BpeMeHHON pEeXHWM Harpy-
XeHHsA, HaMepeHHe AedopManud COeMHEHHS W PAA APYrHX TpeboBaHH,
H3NlaraeMulx B HacTORWMX PekoMexfauufax (nanee fenamTCsl CCHUIKH HA
NMYHKTH).

Ha ocHOBaHHH MHOrOYHCJEHHBIX HCHLITAHHA COeNHHEeHHI pa3JIMYHRIX
BHAOB YCTaHOBJIEHO NOJIpa3xesieHHe HX Ha ABe Ipynnel -— ¢ JHHeHHONA
33aBHCHMOCTBI) ynpyroft gecdopMauuH or Beauuuus ycuaas ([ rpynna)
H ¢ HeaHnHelson 3aBHcuMocThLiO (I rpynna). Ilepeuens coeaunenuit [ u
II rpynn pad B n. 14, [Iast yacHeHus pas3anyHii B pabore mMOox Ha-
IPY3KOH COeAHHEHHH 3THX Tpynn cCJeAyeT noapobdHee O3HAKOMHTHCA C
COBPEMEHHLIMH HAHHBIMHM O nAehOopMalMsX APEBECHHDLI, OTAHYAIOMIHRX ee
OT APYIHX KOHCTPYKUHOHHRIX MATEDHAaJOB, TaKHX, Kak MeTranat, OeToH.

Ecnn conocTtaBnTh H3IMEHEHHe MO Mepe HArpyXeHust ynpyroir ne-
opMalHH apeBecHHB NPH HeOOJBIIHX HANPAXKEHHAX 0<Or_ry C H3Me-
HeHHeM ee npH OoJbLINX HANDSAMXKEHHSAX 0>0Or-rr (puc. b, a — obpas3sen
UeMLHON IpeBeCHHH COCHH ceuendeM 200X 250 mwm, Buicotoit 1050 mwm,
6aza wu3sMmep:2HHA JedopManuit cotbiMu HHAHKAaTOpamu 900 MM, Brax-
HocTh 17%), To o6HapyxkuM, uto B | obnacTH [OnamasoHa H3MeHeHHS
HanpsixkeHHa (0<o<oy—rr) HMeeT MCCTO JHHEIHAS 3aBHCHMOCTD
ynpyroit nepopmaunn oT HanpsxKeu#s, a Bo II ofaactu (0>0;-71)—
HelHHedHana., Takum (6pa3oMm, BEMHUWHA HANPSAXKEHHS CGr—ry Pas3rpaHu-
yygBaet o6nactH I u Il suHelHoOll ¥ HelHHeHHONH 33aBUCHMOCTH YNPYraxX
nedpopManuit ApeBeCHHB! OT HanpsxXenns. MHKpockonnueckue rabmonae:
HHUS 33 CTPOEHHEM APEBECHHBLI B NPOLECCe HATPVKCHIA CBHACTCILCTBYIOT
0O TOM, YTO [0 MOMEHTa pa3pyUIeHHS, TIDOHCXOAAIIEro, HanpHMep, IipH
CXKaTHH BAOJbL BOJOKOH ¢ o0pa3oBaHHeM MeCTHOI! CKJ4IKH, HHKaKHX
A3MEHEHHH CTPOCHHS NPEBECHHB! He TNPOHCXOMHT, T. €. YKa3aHHLIe Je-
dopManun ABAATCA AehOpMAUUAMM  CAMOTO  BelleCTBA  KJETOUHLIX
CTEHOK J[perecHHH! (BLICOKOOPHEHTHDPOBANHON TPUPOINHOR HEANION03H).
OnuiTel ¢ DefiCTBHEM NOCTOSTHHOTO HANPKEHHA TOKAa3aNd NPH 0<G7—r7
3aTyxawmne (MpH DNOCTOSHHOH TeMmepaType H BJIAXHOCTH) achopMa-

HHH YOPYroro nocaeaedcTBsHA, a NpH O0<Or.rr — He3aTyxawiipe He-
NMpepLIBHO Bo3pacTamuine pedopManud. CKOpOCTh MOCJAEAHHX, TOCTENeH-
Ho cTalunusxpywowascs BO BpeMmeHu (cM. puc. 5,6 — ofpazen ape-

BecHHBl Oyxka ceueHHem 20X 20 mwm, sricoToit 40 mMm, 6a3a H3IMepCHUA
nedopMatnil THICAYHLIM HHAHKaTOpoMm 26 MM, BaaxHocte 9%), waxo-
AUTCA B 3KCIOHEHUHAJbHO{1 32BHCHMOCTH OT HAnNpaAXeHHs, T. €. OLICTPO
pacTeT NDH YBEJHUEHHH nochexHero. BosHHKamoulas npu 3TOM OCTATOYS-
Hasa nedopMmMalus Hcdesaer nNpH HaOyYXaHHH IApEBeCHHB!, T. €, FIRISETCH
70 NMpHpole 0OpaTHMOH.

[To COBOKYMHOCTH XapaKTEpPHLIX 4epT — HHTEHCHBHOE pa3BHTHE BO
BpEMEHH NDH HaNpsAXKEHWH, TNpPEBHILAIEM ONpeAeNeHHYI0 BEJHYHHY
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o0  Puc. 5. Jedopmauun ape-
BeCHHK

a, 6, 8 —OpH CKATHH BLOJD
BOJMOKOH, 4 — ynpyras, 6 —

BB3/ AedopManHs npH o=
=const; 8 — pazuocTe on-

HuHX AedopMalldil; & — KoH-
TAKTHBIE (CMSTHe BACJbL BO-
JOKOH); Pa3HOCTH NOAHBIX Je-
GpopMatHii: & — npu pacrsKe-

1 A y 2 3 HHH BOOAb BOJOKOl: € — CABH-
re IpH KDPYYCHHH; 2 — Harube:

t“”’ Muﬂ Y aChI B 3 — CHKATHH (I0NepeK BOJIOKOH:

1 ! , K — MECTHOM CMHXTHH nopepek
200 003 ¢ 400 15 500 1000 1500 200  BOJOKOH, u — yupyrHe (1) H

noaHbie (2) NpH CHKATHH NO-
0,001mm Ypad 0,001MmMm 0,001 mm NepeK BOOKOH

o
=

0,001 Mm




Or—r1, HeNHHEHHAs 3aBHCHMOCTL OT HanpsaXeuud, o6paTHMOCTb NpPH
Habyxauus — 3T JeOpMALUHH  OTOXKACCTBJSIOTCH €  BLIHYXKJACHHLIMH
BLICOKO3JJACTHYECKHMH (BB3N1) nedopMalHIMH MOJHMEPOR B CTEKN006-
Pa3HOM COCTOSIHHH, a BepXHsas rpavMyua 1 obnactu nedhopMHPOBAHUS
Or—rr (pavee Ha3BaHHAA NpeNeJOM MIACTHYCCKOro TedeHHd) -— C mpe-
lleJJOM BLIHYXAEHHOH BLICOKO3JACTHUHOCTH apeBecHHwl. Jlo npenena
Or—rr1, T. e. B | obnactH, MOAYJAb YNPYroCTH [APEBECHHB COXPAHAET
MOCTORHHYIO BEJHYHHY, B TOM YHC/Je W YNPH NOBTOPHOH CTaTHUecKof
Harpyake no 30 000 unknom, ocratounas nehopMauHsT HMEET HE3HAYH-
TEJILHYIO BeJIHUMHHY, T. €. AHANA30H H3MeHeHHsa HanpixeHHft 0<o<
<O7—ry aArnaercs o0On3CThIO ynpyroit paGoTH ApPEBECHHHI.

[lepexon Bo Il ofnacts nedhopMHPOBAHHS IApEeBECHHH!, T. €. 32
BEMHYHHY HaNPSXKEHUS Or—_rr, MOXEM onperesHTb He TOJMLKO NO AMA-
rpaMMe ynpyroit nedbopMauHy, HO H no JHarpaMMme pasHocTell MOJHREIX
nepopmaunit. Ha puc. 5,8 anaa Ttoro xe obpasua {(cMm. puc. 5,a) npwu
CXKATHH BAOJIb BOJOKOH TNOCTPOEHA JHarpaMma pa3HOCTeil NMOJHHIX Je-
chopManufi, naobpaxacmMad B I obuactyH npamoil, cnafo HAKJIOHHON K
ocH opauuar, a Bo Il obaactn — kpueodt sananeft. OpaHHAaTa nocsen-
Hell TOUKM MpAMOIl onpelelaer BeJHUYHHY HalpAXKeHHst Cr_j; — BEpX-
HIOW rpanuny I obnacth nedopMHPOBaHHSI.

IuarpaMMel pasHocTefi MOAHBIX pecdopMalHil NPH PasHLIX BHAAX
HanpAXKEHHOro COCTOAHHS TIPEACTaBJIeHH Ha pHC. D, 6—3, Ha HHX OTveT-
AuBo pasauyaores I u Il obnactH pedopmupoBauna npenecHHnt. Ha
PHC. 5,2 MoOKazaHa jaHarpaMMa oOTHOWenus nedopmalnili Bcero o6pasua
NMPH CXKATIHH BAOJb BOJIOKOH (BKJIQUAIOIHX KOHTAKTHEE nedopMallUH Ha
Topuax obpasua pasMmepom 2020 MM, Bwicotoit 60 MM) K nedopma-
ILHSIM JApeBECHHBI HA BLICOTe ofpasua (cuHTas HX PaBHOMEPHO pacnpe-
IeJeHHBIMH Mo BHICOTe 06paslia), KOTopast CBHIAETEJLCTBYET O Pa3BHTHH
KOHTAKTHBIX AedopMmanuii He TOMBKO Ha HaganbHOM YydacTKe, HO H BO
BCEM JHANa3OHe CXHHUMAIOUIHX nanpsxenufi, CpeAHHN yyacTOK JAMarpam-
MBI C MOCTOAHKLIM  OTHOUICHHEM 3aKAaHYHBAETCA IIpH TIipenene BB3.N
nedopManHii Or—_ry, 32 KOTOPHLIM  KOHTakTHHE nedopMalHH  pacTyr
boicTpee pedopmanny  JaperecHHbl. Ilpw pacTaxeBEHH BIOJHL  BOJOKOH
(cM. pue. b, d — obpasen npeBecHHB cocHit cevenHem 8X 70 mwm, anu-
Hoil 1100 MM, 6aza wu3aMepenus nedhopManuit COTHMH HWHIRKATOpPaMH
700 mm, snaxuocts 26,6%) IT o6nacts neOpMHPOBAHHA MO CPABHEHHIO
CO cXaTueM BJIOJb BOJOKOH (pHC. 5,8,e) W caBurom (cM. pHC. 5, e —
ofpa3usl npH KpYueHHH — JPEBECHHE cochnul aHaMetpom 20 MM, AJR-
noit 300 mM, BraxkuocTh 9%) monyuaercst cyxenuof, BO3IMOXHO, BCNE-
CTBHE HAAPLIBOB BOJICKOH, B pe3y’dbrate uero nBB31 AedopMaunu ue
YCNeBalT MOJYUHTL MOCTATOYHOTO Da3BHTHA MNEPei pPa3puiBOM  BCEro
obpaana. CyxeHnaa o06JacTb yOPyroft paGoTel MOQKET HMETh MECTO H
NPY CXATHH KJEEHBIX 3JEMEHTOR, NPH MNpeXAeBPeMeHHOM pPa3pyUIeHHH
OT CKAJBIBAHHUS MO KJeeBHIM I1IBaM. [ImarpamMma pasuHocTefl TMOJHLIX
nedopmaunii nmpu warube npHBEACHA Ha pHC. D, (o6pa3sell NPEBECHHLI
COCHBI ceyeHHeM 4560 wmwm, npoaerom 1000 mm, BaaxHocTe 279%).

ITpu cxxatun nonepex BOJOKOH (puc. 5, 3, 4) B OTMHUYHE OT CIKATHA
BROJIL BOJOKOH NOABJEHHE BB3N AehopMauHi B KJIETOUHLIX CTEHKAX,
0cOOEHHO B TOHKHX CTEHKAaX TPAaXeHn paHHeit 30HB TOMHYHBIX CJ0eB
XBOMHON apeBecHHbl, OLICTPO MPHBOAHT K HCKAXKEHHAM (DOPMHI TONEpey-
HOTO CEUYCHHS BOJIOKOH H 3HAUUTEJNLHHIM jgedopMalHaM  JPEBECHHHL.
B 3TOM HarnsaHoO NpPOABASETCS, KPOMe AaHH3O0TPONHH, TaKiKe HeOIHO-
POOHOCTb npeBecHHH, [IpH nanbHefiieM Harpy»eHum (CM. pHC. O, U —
nOpasen npemecwHnl cocHHW cedenmeM 40X 40 mMm, BuicoTof 40 MM, pa-
AHANbHEA, Baa)kHocThio 10%) XKJeTKy HAYHHAIOT CIHJAIOUHBATLECA H
VIINOTHATLCA. YIVIOTHEHRe HADYIIEHHOR CTPYKTYPH ApEeBeCHHHl COnpo-
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BOXIAAETCA YMEHbIIEHHEM TpHpalleHHs ynpyroft nedopmanun (npH
yBeJIHUeHHH HanpsXXeHHst Ha paBHBlE CTYNeHH), KOTOpPas NOCTeneHHo
CTaOUIH3HpYeTCHd, M 3HAYHTENbHBIM YBeJHUeHHeM f1ONHOH aedopMallHH.
Ilpn MecTHOM CMSTHH TNonepex BOJOKOH (cM. pHc. O, x — olpasen Ape-
BECHHHE COCHBI CeUEHHEM 30%(30 MM, aAnxHa 90 MM npH ANHHe nvaH-
coua 30 wmwm, saaxuocts 10%) nuarpamma pasHocTell noadmnix aedop-
Mauuit 8 I obuactn nojobHa 3Tod ZHArpaMMe npH PaBHOMEDPHOM CXa-
THH TIOTIepexX BOJIOKOH Mo Beefl moBepxuoct (cM. 5,3 — olpazey Aape-
BeCcHHBLL COcHBLI cedenueM 303 30 MM, seicota 30 mM, Baaxuocts 9%),
YTo YKA3LIBAGT Ha COXpanelie NPU MECTHOM CMATHH JHHEHHOH 3aBH-
cHMOCTH ynpyroit aethopmanun ot ycuaus. Henunednocts yxkasanHOR
3aBHCHMOCTH BO3HHKAET JIHUWbL TNPH MNOSABJECHHH BB3I jJedopmaluil Ha
OTAENLULIX YyuacTKax cMuHaeMmon jpeBecHHbl. B obuiemM npu [eHCTBUH
VCHAHR nonepek BoJsioKoH [ o6macTe ynpyrofi paboTe cy:KeHa H IpH
HeGoNhWKMX TNeperpyskax nepopMHpPoOBaHHe JpeBecHHBL! IepexolHT B
HEYTIPYTYIO 00MacTh,

[TpocrettimuM BuaoM | rpynnul coenHHEHHR NePeBSHHBIX KOHCTPYK-
uuft ABJAeTCs MPUMBIKAHHEC CXAThHIX 3JeMEeHTOR uepe3 TOPUEBOH yIop,
T. €. NyTeM VIHPAHBHA TOPIA 3JeMeHTa WJAH B TOpell APYroro ajleMeHTa
(B cTollKax, XKOJOHHAX) HAW B MeTannaHuveckuii 6ammak (B y3anax depm,
apHKpax apok W T. n.). [lepepada ycHJIHMsS B COCAHHEHHAX OCHOBHHX
SNEMEHTOB CHCTEMBL! Hepe3 CMATHE APEBeCHHLI NMOonepeKk RBOJJOKOHW He pe-
KOMEHIYETCSsl, TaK KaK K 3HauyTeJbHBIM JedopMalHsm CMATHY NPH-
GaBAsIOTCH ellle BJAANKHOCTHLIE nedOpPMaAlHK APeBecHHB NONepek BOJO-
KOH, YReJHTHBAIOUIHECHS CO BpPEMEHEeM B YCJOBHAX KoJgeGanuii TeMne-
paTyphl H BJAKHOCTH OKpyKawlleit armocdeps!, YTO BeleT K MOBbLIICH-
HOIT nethopMAaTHBHOCTH KOHCTPYKIII,

Hedopmannn coenuHeHHss | rpynmel, K KOTOPHM OTHOCATCH COCHH-
HeHHs Ha KOAbUEBHIX H APYrHX LIMOHKAX BO (pe3epOBaHHBIX THe3AAaX,
BpyOKax, nyboseix Harenax, kaew (cMm. m. 1.3), B ob6ractH ynpyroit pa-
GOTH MOA Harpy3xoff TOUHO COQTBETCTBYINT ONHCAHHHIM AedhopMalHaMm
APeBeCHHB: ynpyrass nedopmManns HAXOIHTCS B JHHEAHONW 33BHCHMO-
CTH OT VCHJAMA MPH HE3RAUHTENLHOI OCTATOYHOH aAedopMAUHH H yIOpy-
roM nocJenelicTBHH, 3aTyXxaoueM ToA AeHCTBHeM INOCTOSHHOID YCHIHA
N<Nj;_ry, rae Nr_rr— vcuane BepxHeil rpanuun [ obaactu ynpyro
paboTh.

[Tpn nepexone ycuaust 3a BEAHYHHY Ny, T. €. Bo Il o6nacts
HeVIpyroro jAe(hOpMUDPOBAHHA, NMPOHCXOAHT HHTEHCHHHOE DA3IBHTHE BB3.M
AedhopManuil, B8 BO3AVIUHO-CYXOH JIPEBECHHE NPEHMYUICCTREHHO OCTaTOY-
HBIX, TPH HEJAHHEAHOW 3aDUCHMOCTH yupyrofi aedopMallH OT VCHIHS.
[Toxn neficTBHEM NOCTOAHHOTO VYCHJIHA NPOHCXOAHT HENPEDPLIBHOE TPH-
paileHde nedopmaiuit. Bepxuas rpanuna N;_;; obnactu ynpyroit pa-
6oTnl coennHcHuil I rpynnb non HArpy3xofl onpenesseTcs TaxkkKe myTeM
NOCTPOCHHST anHarpaMMmel pasHoctell noaHwnlx nehonMAllHi, BLIYHCICH-
HEIX NA8 paBHHX CcTyneHell pocra yeuausa (puc. 6, 6) uam 6onece TOYHO
(TaK KaR OTHOCHTE/JbHAsT MOTPEUIHOCTh PasHocTeill 6oanuie) nyrem rpa-
hHugecKoro nOCTPOEHUA KDPHWBOI BTOPOro nopalka, KoTtopas Xopoulo
ATIMPOKCUMHPYET ZHArpammy noansix pedopwmannii 1 rpynnm coennne-
HElL B | oGaactit aedopMmuporauust. lns atoro uepes nepBywd H BTO-
PYIO TOYKW ONLITHOH AHArpaMMbl NMOJHBIX jgedopMalunil CoOeIHHEeHHS TPo-
BOAAT ayu 2 (puc. 6,a), orcekawuuii orpe3ox aff ropHaoHTaabLHOIM
NPAMOLI, NMpoBeleHHONA Ha ypoBHe ycuaua Ny_r;. ITOT OTpPe30K AeNAT
Ha n—2 wacTelt (wa puc. 6,a n—2=3), uyepes NENSHHR NPOBOIAAT
ayun 3—56; B mepecedyeHHSX ¢ TFOPH3OHTANBRLIMH JHHHAMH Ha YPOBHAX
CTYNEHER VYCHJHS TMOJYHAalOT TOUKH HCKOMOW KpPHBOH, KOTODAas ONHCHI-
BaeT AHarpammy nonHux redopmauwit 8 | oGnact (AHarpamMma pas-
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HOCTEH MNOJHHX AedopMmauui H3obpasurca caabo HaKJOHHOR K OCH
OpAHHAT MNpPSMOH, cM. pHC. 6,6). OTkaaanBaA Ha ypoBHe Ni_y; ONHH
OTPEe3CK B NPOTHBOIOJOMKHOM HAalpaB/aeHHH, NPOBEAeM Yepes €ro JeBhbifi
KOHEl, H NepBYI0 TOYKY ONLITHOH AHarpaMMpl NOJHLIX pedopmanuin Jyy
I, KOTOPLIH B nepeceyeHHH € OCb0 alcuHcC AACT TOUYKY Yy HayajJa KpH-

0 12J 4% 567878

Ni-m

C7 250 500 75 0

Puc. 6. Iuarpammbl noaunix pedopmaunit (a) u vx pastocreit (6) (8 co-

ThiX A0JSIX MM B 3aBHCHMOCTH OT HOMepa 1 CTYnNeHW) CcoeAHHEHUA

I rpynnbl Ha raaakod KoJibileBOH wInoHKe auamerpa 200 MM npu CKATUH
BLOJb BOJIOXOH (BO31YLIHO-CyXasl ApPeBeCHHA COCHBI)

od. Jlya 0, nposeneHHB# yepes TOYKY Y M OTCEKAIOUIHY PaBHBINA
OTpE30K Ha ypoBHe Njy—yy, ABHTCH KacaTeJbHOH K IOCTPOGHHOH KPH-
Boil. JlocTpausas kpumyio Bo II obnactu (no Toukam, Mo/dydyeHHLIM B
nepeceueHuy Jyyeid 6—38& ¢ TOPH3OHTANBHLIMH JIMHHMSIMH Ha YDPOBHSAX
AOCAEAYIOUINX cTyneneil narpyxemnua 0—3§8), nHafnem Touky P, B KoTO-
POH rpa)HuecKH MNOCTPOEHHAsA H 3KCNEpHMEHTAJbHAS KpHBbIE PA3BETB-
JSIOTCA: OPAWHATA STOH TOUKH onperennT BCAHUHHY Nj_,; COeAHUCHHS
(puc. 6,a). OTpe3oKk HA OCH alcuMCC OMpPeNeNdT HauanbHyw JAedop-
MauHio O, coexnnnenns (otpesoxk 0y okomao 0,5 mMm ua puc. 6, a), BKMO-
YAOUIYI0 B OCHOBHOM pHIXJYI0 AedopMalHio (onpeaenseMy:o HENJOTHO-
CTAMH MeXAay paloyed 4acTbl0 COEJHHEHHH, B HAHHOM CJayuae, CTalb-
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HHM KOJbUOM, H CTEHKAMH (pec3epOBaHHOrD B ApepecHHe TI'Hesja) H
BJHSHHE KOHTAKTHOH Je(QOpMALHH, BO3HHKAIOUEH B MeCTax CONPHKA-
CaHHsd padouedl 4acTH COSAHHEHHA C IIOBEPXHOC1bIO ApEBeCHHLI CHe3Aa.
Konraktnan jgedopmaunss paer cebs 3HaTb H NpH JaJjbHeiillleM Harpy-
XeHnH (CM. Bbllle pHC, O,¢&), YBCJAHYHBAA B3aHMHOEC CMCIUEHHE ZJICMEN-
TOB COCMHCHHS,

bojee ca0KHOA 3aBHCHUMOCTLIO aepopmaumit ot ycHaus s 1 obaa-
CTH XapakrepuayroTcs coeaunenus Il rpynnbl, K KOTOphHIM OTHOCATCH
COeAHHEHHSI Ha METaJJHYECKHX H IJIACTMACCOBHBIX HAreJisX H TBO3AAX,
3yOuarheiX, KOITEBLIX BAABJHMBACMbLIX B JPEBECHHY KpelJeHHAX pPa3HoOH
(popMBl: I1acTHHKax, wainbdax, koabuax ¥ Ap. (cM. n. 1.3). ¥npyrasn
AeopmMauHs HeJHHEHHO pacTeT C YCHJHEM, a ocrartoyHas pgedopmauus
32 LHKJ, T. €. H3MEDEHHAs M[PH pasrpy3ke Ha KaxXAOH CTyneHH Harpy-
KEHHA (CM. pHc. 4, a), JHHEHHO c¢BszaHa ¢ ynpyrod. Coegunenus Il
TPYNNbLl OTJIMYAIOTCSl BECbMa HePABHOMEDHLIM pachpejeseHHeM Halps-
KEHHH B rHe3fie HX paOouyHx 4acTeHd, NPHBOAALLMM K IepeHanpsiKeHHAM
C NOsiBJEHHEM BB JAeOpMalUHA Ha OTAE/NbHEX €ro yuacrkax, MOpH
OAHOBpPEMEHHOM YHOpyroM AedOpMHpPOBAHHH HA OCTaJdbHBIX Y4yacTKax
rHe3na (Urpalouux poJab yIpyroro aapa).

Heuaro nopgo6roe Habaiogaercss npu HarpyxKeunn Bo Il obaacTr
H3rnbaeMulXx o00pasuoB JApeBeCHHDL!, B IONEPEYHOM CeYeHHH KOTOPHhIX C
MAaKCHMaJAbHLIM H3rufamwilHM MOMEHTOM CXaThle KpaeBhle BOJOKHa Je-
QOPMHPYIOTCA B Heynpyroil objgacti npd yipyroM sjpe Ha OCTaJbHOH
nJowans nonepeyHoro ceyenus. B oboux cayudasx OBICTPO INIpPOTEKAIO-
las 4yacTb BB3 AedopMauuH (C MaJbLIMH BpPEMEHAMH  peJlaKCalHH)
NpHOaBAAeTCsl K MTHOBEHHOH YIPYIrOH AedopMallHH H NPHAZET HeJHHEeH-
HOCTb €e 3aBHCHMOCTH OT yCHJHS. OTMeueHHOE CXOACTBO IOATBEPXK/AaeT-
CA 3KCNEepHMeHTaJbHO: ecad Bo 1l objsacty HarpyxeHus H3rubaemoro
ofpasua mnoCTPOHTL OCTATOYHYIO JAedOpMalHIO 334 UHKA B (YHKUHH
ynpyroii aedopmauud D'y, paBHOH Pa3sHOCTH MexAy abcuuccaMH TOYeK
ee KDHBOJIHHEMHOH JAHarpaMmbl H [OpPAMOH, ABJASIOUIEHCA NOpPOLOJKEHHEM
AHHeHHoro B 1 ofusacTH yyacTka 3TOH AMarpaMMul, TO NOJYYHM 3aBHCH-
MOCTb, OJIH3KYIO K JHHeHHOH (pHC. 7,a).

OaHako B oTJHuHe oT AedopMupoBaHHs Bo Il obaacTy usarubaeMoro
3JIEMEHTa pasBUTHe BB3J AedopMaudid B coefHHeHHAX 1l rpynnol npu
HarpyXeHHyd B | o0JjacTH He HOCHT CTOJb NPOrpecCHPYIOILEro XapakTe-
pa, NOCKOJbKY 3jechb, BUAHNMO, 00Jiee 3HAYHTEJbHA CAEpPXKHUBalOLLaa POJb
YOPYIroro sigpa. pe3yJbTaThl HCHLITAHUH OJHTEJNbHOH HArpy3KoH COexH-
HeHHit Il rpynnel pasanunnx BupoB (0. M. HMeanos. llpeagen naactH-
YeCKOro TreyeHusi jgpeBecHHbl. 2-e H3a. M. Crpoiinsgar, 1948, c¢. 155)
NOKA3bIBAOT 3aTyxaHHe pAcopMauli Nod ACHCTBHEM MOCTOAHHOrO YCH-
Juss N<Ni_;; H HeOoJibluHe OCTATOUYHLIE AePOpMallHH, XapaKTepHHE
ajas [ obaacty npoyHoH palGoThl COEAHMHEHHH IOJ HArpy3kod.

B cuiy orMeuenubix ocobeHHOCTed 1e(POPMHPOBAHHA COEJAHHENHH
II rpynnel npH HX HCOLITAHHH 0053aTeJIbHO Oflpe/leJieHHe OCTAaTOUHBIX H
ynpyrux pedopmauuit. JIHHeilHafd 3aBHCHMOCTb OCTaTOYHOH Jedopma-
LHH 34 LHKJA OT ynpyrod B I o6sacTd 103BOJISET ONpele/HMTbh €€ BepX-
HIOIO rpaHuny Ni—yr, 10 opauHare Qc nocjegHeH TOYKH CpeJHEH IIps-
MOH, NPOBEJeHHOH HA HayaJbHOM YYacTKe 3TOH AHarpaMmbl, Kak 3TO
CAenaHo, Hanpumep, AJas ofpaslna CHMMETPHYHOIO COeJHHEHHsI Ha
rBO3AAX pHamerpom 4 MM (puc. 7,0) B BO3AYIIHO-CYXOH JApeBecHHe
COCHHl (BnaxxkHocTb apesecHlibl 9-—10Y%).

HMHaue Beayrt cebsi coegunHenusi Il rpynnel Bo 1l obaactH pegpopMH-
poBanus npuy N>N;_p;. Ilponcxoasiliee npy CcmMATHH PasBHTHe BBIJI
nepopMal Uil ApeBecHHbl MPHBOAHT K HCKaXKEHHAM KJETOK JpeBeCHOH
TKaHH, 0COOEHHO TOHKOCTEHHLIX paHHHX TpaXeH[, 4YTO BHI3LIBAET Cylle-
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cTBEHHOE yBeaHdetiHe nedopMauuil, CBA3AHHBIX ¢ OCTATOUHLIMH H3MeHR-
HHAMHE B THes3le coefgHHeHun. lIpH ganbHeHINEeM BO3paCTaHHH YCHJIMA
Ha0/oHaeTCd 3aMefJicHHe pocTa Ynpyrox nedopmauny, mnepexogsauiee
HHOrJA B eC YMeHblueHHe, Kak, Hanplmep, y COeJHHeINss HA CTaablbX
Harensix avamerpom 16 Mm (puc. 7,8) uaIH TBO3AAX JaHaMmerpom 4 MM
(puc. 7,2), NpH 3HAYHTEJBLHOM YBEJHUCHHH OCTATOUHHIX JAedopmallHi.

]

1

a

0 500 007mm 1000

Puc. 7. AnarpamMmnl pgedopmanuii coeiHHEHHH
G — 33aBHCHMOCTb OCTATOYHOIO nporua 3a HukA d, OT NPHPaUCHHSI YNPYrore npo-

!
ruba Dy — ApH Harube so 1l obaacTH; 6 — 3aBHCHMOCTL ocTatodHOR aAedopMauHu

3a uuKa d, ot ynpyrofi aedopmannu Dy coennnenua 1l rpynnml (Ha reo3asx); &

H 2 -— dHarpaMMbl YIPYrHX gedopMaiuH#d CcOelHHEeHHI! Ha CTAaALHBLIX Harensx (8) u
reo3anx (2) (Ha OCH OPAHHAT OTAOIKECHB HOMepa i cTyneucH Harpy:KeHHs)

YMeHblIeRHe ynpyrojl AedopMmauHd ABASETCH, OUYEBHAHO, PE3YJbLTATOM
YOJIOTHEHHA HapPYUIeHHOH CTPYKTYpbLl ApeBeCHHH IpH CMATHH W NOAB-
JICHHH TeKYyeCcTH B MeTajse pabouux wuyacTell coennHeHus {Harenasx,
rBo3iaax u Ap.). llog AAMUTENLHBLIM [OeHcTBHEM YCHJMS, NPEeBHIIAKOLIEro
3HaucHHe BepxHed rpaHuunl 1 obnactu npoyHoi paborel Ny—_yy, COEOH-
HeHHs Il rpynnbl oOHapyXHBAIOT MNOBHIUCHHYIO BeJAHYHHY HENpPepPLIBHO
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npuHpacTaiowux Aegopmauuii. Beamunna Nj—j; ofipesender mnpejeib-
Hoe cocTosinke coegnHeHHH 1l rpynnbl, pocTHraemoe B KOHILE CpOKa
CAYXKObl KOHCTPYKLHHY.

IJTO CJCAYeT H3 KOHUENUHH MpPeAeNLHOr0 COCTOAHHA JepeBAHHHX
KOHCTPYKUHH, HACTYyHAlOLlEero NPH MHCYEPNaHHKH pECypCoOB MaTepHana K
KOHUY CpOKa <CJyK0bl KOHCTPDYKUHH B pe3yJasTare JAeHCTBHA Ha Hee
SKCIIJYaTaUHOHHOH Harpy3KH B TeYeHHEe 3TOro BpeMeHH. PacueTHaa He-
Cyliaa CHOCOOHOCTL CcoceAHHeHHW N, BLiUKCAseMas HAa OCHOBAHWHK TEO-
PETHUECKON] pacdeTHOH CXeMH, AOMKHA OblTb paBHA HAH MeHblle (B
o0lieM cJayude 3a cueT pa3bpoca noJaydacMLIX NOKa3aTejeH H HETOYHO-
CTe€H pacyeTHBIX INIPeANlOCHIJIOK) KOHTPOJBPYEMOH KpPaTKOBpPEeMEHHLIMH
HCIIBITAUHAMH BeJHUHHBL Ni_;;.

K H3joXeHHOMY cieayer AoCGaBUTh, uro coefuHenua [ (xpome
KJjaeesbix) © 1l rpynnu — rso3zjdesbie H BAABJHBaeMble, [10 XAPAKTEPY
AeOPMHPOBAHHA NOJ HArpy3KoH B H3BeCTHOH Mepe NPOTHBONOJOMKHLL:
€CJIH ¥ NE€PBhIX B HAYAJbHOH CTAaJAHH CHJOBOIO BO3AEHCTBHA NPOSABJSIOT-
Ci yBeJIHYEHHhIE HayaJibHble JeopMalHy (BKJIOUAlOUHE PpHXJHE H
BJMsiHHE KOHTAKTHLIX), TO Y BTOPHIX JAedOpMalKH BHayase HE3Ha4dH-
T€JAbHH;, HANPOTHB, NPH JaJbHeHIlleM YBeJHYEHHH HAarpyskd y BTODHX
NOoABASAIOTCA OOJblUHE NO CPaBHEHHIO C NEPBHMH AePOpPMALHH B pe3y/b-
TaTe pAa3aBHTHA NOJ3YUYeCTH. IJTa OCOOCHHOCTL YKa3aHHHX COeJHHEeHHH
Il rpynnn Moxer HeOJaronpHATHO CKashlBaThCsl Ha paloTe 3JEMEHTOB
C nepeMeHnbiM 3HAKOM YCHJHsA, B NpH NpHMEHEeHHH HX B NOAOOHLIX Ciy-
yasgXx HeoOXOAHMAa MnpoBepKa aldCO/UOTHOH BEJIHYHHBLL HayaJbHOH Aedop-
MauuH capura Op Mo AHarpaMMe H3MepPeHHHX NPH HCHOLITAHWM IOJHHX
aedopmauni (pHc. 6, a). [loasyuecty coegunednil Il rpynnel HHTEHCHB-
HO pa3BUBaeTCs NPH BO3pacTaHHH YCHJHs cBepX ero 3HadeHus Ni_ir.
Coepunenusi Il rpynnm ¢ Meranixyeckoin padoyed 4acTbX) B CBEPACHOM
ruesae (Hanpumep, craJbHbie Hareyd) no CcBOHM AedOPMAUHOHHBIM
CBOHCTBAM 3aHUMAIOT [OPOMEXKYTOYHOE NOJOXKEHHEe MeXAY COeAHHCHHAMH
I rpynnnl 1 coegnHeHusamMy Il rpynnnl, reo3jeBhIMH H BAABJHBAaeMBLIMH.
JeACTBHTENIbHO, COeAUHEHHUS HA CTaJbHLIX HAreJsX B HauaJe Harpyxe-
HUS AaT HayalbHYK gedopMaunio (BKJAOUYAIOWLYIO DbiXdbnle jgedopma-
LLHH M BJIHSIHHEe KOHTAaKTHbIX JgedopMalHi), HO INPH HAaJbHEeHUWEM BO3s
pacrauuy ycuausa Bo 1l obaacty ObHApyXKHBAWT XxapakKTepHble AJs Coe-
AHHeHHH 1l rpynnsl AegopMalLHH NOJ3YYeCTH.

B oraHuHe oT coeadHeHHA | rpynnu B BHAE ylopa CKATOrO 3Je-
MeHTa (fBJAAIOWHXCH B IIOJHOM CMBiCJde CJjioBa OJAHOCTOPOHHHMH CBA-
3iIMH, KO10pble BLIKJIOYAIOTCA IPH NepeMeHe 3HakKa YCHJHA), CoejHHe-
HHA B BHJE WIOHOK H BKJAALIUEH BO ¢Qpe3epoOBaHHLIX rHE3faX (a OT-
YyacTH M HareJH B CBEPJEHOM TrHe3le) ABAAIOTCS] OLHOCTOPOHHHMH CBS-
3siIMH HeNOJHBIMH, a JHUIb Ha Ha4yaJbHOM YuyacTKe JAHarpaMMmul gedop-
Mauuil. OAHAKO B CcTaTHYeCKH-HeONpeleJHMBIX CHCTeMaX HeNoJiHada OJHO-
CTOPOHHOCTb CBfA3€H MOKET BbI3BATh BLIKJIOYEHHE 3NeMeHTa H3 paldoTHl,
echli nepemeliedyd e€ro KOHIOB MEHbWIE HadansHOH uHopMaudH Qg coe-
AHMHEHHR. B CcTaTuuecKH-onpefesIMMbIX CHCTeMaX HeloJHad OAHOCTOPOH-
HOCTb CBR3€H IPHBOAHT K YBEJHHEHHIO Ae(popMaTHBHOCTH cHcTeMbl. llpu
ObICTPOH CcMeHe 3Haka YCHJIHS B INPUKPelIseMOM 3jEeMeHTe H JHHaMHye-
CKUX Harpys3kax (HanpHMmep, oT NOABECHOI'O TPAHCIIOPTA) TaKHE COEJH-
HeHHs He pexoMexpyiotes. M3 H3/0KEHHOrO c¢nepyer, yTo LA OUSHKH
Hecyluieli CrmocoOHOCTH COEAHHEHHH CYIUECTBEHHOE 3HAYEHHE HMeEer 3Ha-
Hye pgedopMaunMid, aHaJJH3 KOTOPLIX II03BOJIAET YCTAHOBHTbL BEPXHIOIO
rpasdlly MX npoddod paboTh. 3a mpepesn 370l 001acTH IC AOJKIE
BEIXOAHTb 3Hauy€HHS pAaCYETHOH HECYLUEeH CMOCOOHOCTH COelHHEHHA.

C uedbio npubiriKeHUs pe3yJbTaTOB HCMALITAHHA K HaType pasMeph
HCNLITYeMbIX COCLHHCHHH AOJXKHH OBITh T€ Xe, YTO H B HAaTYpHOH KOH-
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crpykuun (cM. 1. 2.1). H3 arix coobpaxkenuilt suibHpaeTcs Kak cXeMma
o6pa3los, TaK W nepenava Ha Hux ycuaua. Hanpnwmep, ycnwmitanue 3y6-
yaToOro COEAHHCHHS B OTHEJBHOM CJ0€ Ha pacTaxKeHue (cMm. m. 2.4)
COOTBETCTBYET €ro HanboJiee OTBETCTBEHHOR paboTe y HHXKHEl KPOMKH

PacTAHYTOH 30HH H3rubaeMoOro KJeeHOro 3JeMeHTa B MecTe HauboJb-
Iero M3rubawulero MomeHra, H T. M.

Ilns n3rctoBnenns o6pasuos coefAHHEHHIT MPOH3BOIAT oTbop ape-
BECHHBI, KOTOPAd JNOJXKHA OLITh BLIAED:KAHHON, HH3KOIT BAAMXHOCTH, Oe3
nedopMaliit KopobJeHUA; 3aroTOBKH AOMXKHHE HMETh NPAaRHABHYIO hop-
My, Oez nopoxoB. CpoficTBa APeBeCcHHE B HANPABJICHHH BAOJL CTBONA
H3MEHAIOTCS! MOJI0, 4 NOoNepex 3HAYHTEAbHO, NMO3TOMY BJIHAHHE HEOIHO-
POANOCTH IPEBECHHRH CHJALHO MNMPOSIBJSETCA B TNMONEPETHOM HANDAaBJIEHHH.
s nonydenus 6ornee yeTofunBhIX nokasaTtesiell paloTLl HCIIBITHIBAGMEIX
COeNHHEHHH CcJelyeT COCTABJAAThL o0pasusl B CEePDHH TakHM 06DpaszoMm,
yTOOB! 3JEMEHTH Kaxaoro ofpasia OulAM H3TOTOBJEHH U3 NA3HHWX NO-
COK, 4 ONMHAKOBHIE JJEeMEeHTH Pa3HuIX o6pasnos — H3 OAHON B TOM Xe
AOCKH. [lns npuMmepa BO3bMeEM 006pasilkl CHMMETDHUHOTO COENHHEHHS H3
TPEX 3JeMeHToB , 6 H 8, KOTOPHE ROKHB OBITh H3rOTOBJAEHH H3 N0-
cok A, b u B. Dnements @ B obpasmnax 1, 2, 3, .., { oauoft cepun
NOMXKHE OHITH BHIUTHJIEGHB BAOJL ROcKH A ¢ mapxkuposkoit Al, A2, A3 ..
. Ai; aneMentsr 6 sronk gocku b ¢ mankamy Bl, B2, B3, ... bi n3ne-
MEHTH 8 BIONbL XOoCKH B npu mapxax Bl, B2, B3, .., B;. Torna obpa-
sernr 1 6vaer cocrasiaen uz snemernros Al, Bl wu Bl: o6pazen 2 —ua
snementTor A2, B2 u B2 .., obpasent {— u3 3anementos A;, b; n B..
B coctapienHOl TakuMm nyreM cepHu obpazunt OYAYT HMeTh NMpakTHye-
CKH OIZHHAKOBYK NPEBECHHY, TaK KakK B OJHOIl # TOW Ke BO3PACTHOA
3oie (T. . B TPYHNEe OAHHX ¥ TeX e TOOAMUHLIX CI0eB) BIAOML BOAN-
KOH Ha nauHe 2—3 M (a npu pacmujoBke no cbery — no 5—6 wm)
CBOHCTRBA APECBECHHEI DPA3NHUAIOTCS He3HauHTenbHO. PekoMeHavercs noc-
KH, cJAyXallHe 3aroTOBKaAaMH 3JieMeHTOB 06pa3nos COeJMHCHH{, BLIOH-
PATh TAHMEHUHANLHON PACHHJOBKH ¢ CHMMCTDHUYHBIM DAacHoNOKeHHeM
TOAMYHHIX CJ0eB B NONEPeUHOM CeUeHUH, comepxaliue Oonee Y3IKyW
BO3PACTHYIO 30HY JPEBECHHEL.

IJist npoBepKH COOTBETCTBHA KaueCTBa JPeBeCHHH TpeDoBaHHAM
HopM (cMm. m. 2.11) H3 3aroToBox A7 37eMeHTOB 006pasuoB oTOGHPAIOT
CTAHAAPTHBIE 00pa3lUbl APEBECHYWN 18 HCIOBITAHHA B OCHOBHOM Ha CXAa-
THe RBROONL BOJOKOH ¥ H3rH6. [IpH paspymredHuy COenHHEHUS OT CKANbl-
BaliHa 3aroTORJSIOT H HCOBITRIBAIOT Takxke o0pasusl ApeBeCHHB! HA
CKaablRalle. BO3MOMHOCTL H3rOTOBIAeHHA o0pa3uoB apeBecHHbl H3 3a-
roToBOK JUJIST 3JNeMeHTOBR COeIHHEHHH OTCYTCTBYET INPH TNIPOBejieHHH
HCMIHITAHHE Lenoff KOHCTDYKUH!N, H3 Pa3DYIIeHHBIX 3JJEMEHTOB KOTOPON
NPUXORAHTCH OTOHPATH 06pa3ntkl APeBeCHHK! DA CTAHIADPTHLIX HCMNBITA-
Huif. B kakoMm cooTHoumeHHR OVAYT HaXOAHThCH Hafigenunle H3 3THUX
HCNBITAHHH MeXaHHUecKHe TIOKas3aTesid K TOKalaTeqsiM WHCXOAHON, He
MOABENTHYTOH CHAOBOMY BO3JICHCTBHIO NPEBECHHH?

Ilpy xpynkom paszpyuleHyy, npoHcxoasumem B | obaacta ynpvron
naBoTsl IPeBECHHBl, MOIYJb ynpvrocTH OYReT Takoil XKe, Kak Y HCXOX-
HOI HEeHCNBITAHHON npesecHHpl. [Ipn nuacTHIecKOM pa3pYUICHHH CXKA-
TOTO 3JeMeHTa (HAU B ¢XKaTtoifl 3one H3rubaeMoro 3jieMeHTa, pPa3pyuins-
merocst ¢ oOpa3oBaHHeM CKJAAanKH) MOAVJAhR OyAeT HMEeTb CHHIXEHHYIO

BesqIUUHHY Ha ~5—10% (cM. puc. 5, @): npu paspyuueHuy pacTAHYTOro
3JeMeHTa CHUXeHue Moayas 6yaer menee 5%,

[Tpr NPOXOMKHTENBHOCTH HCMBITAHHA KOHCTPYKUHH ¢y OT NBYX 10
WECTH 4YacOoR CHUMKEHHe npenesa NPOYHOCTH JPEeBeCHHB O np, HaWdeH-
HOrO MO HCHBITAHHAM 00pAa3lOB H3 PA3pYMIEHHOro sJeMeHta (npH O60HX
BRAaX pa3pyuUleHAsa) 0o CpaBHEHHIO ¢ NpefesoM TNPOYHOCTH Osp.mex
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HCXOAHOIT apeBecHHH, cornacno dopmyne (11), cocrasur 11—149% n
LOJIKHO YUHTBIBATLCHA TNYTEM NPHBEINEHHS NOJYYEHHHX 3HaueRH# 0'ap K
Oap. wcx MCXOAHOH JPEBCCHHE NO (hopMyae

Oup-sex == Ty 1,03(1177,}1~ lgt) (6)
rae
'
t = —58_,;( )

Ouenka pedopMaTHBHOCTH H Hecyulell CMOCOGHOCTH HCNBITAHHBIX
COeIHHEHHH OCHOBaHa Ha NOCTPOeHHH rpadHKOB npupaweHni aedopma-
HuH. Ilo3ToMy X HCNbITarHio 06Opa3sloOB  COEAHHEHHN HONKHLI OHITH
npeABABJICHb! MOBLIMIEHHBIE TPCOOBAHHS B OTHOIUEHUH TOYHOCTH OTpeje-
JIEHHSl [eliCTBYIOLIEIO HAa HCOBITYEMBI! o0pa3ell YCHUAHS H UH3MepeHHS
nebopmauuil coenHHeHns (T. €. B3aUMHOIO CMeEIISHUS  COEIHHSEMBIX
ssieMeHTOB). Ocofioe BHHMaHHE NMPH 3TOM JOJXKHO ObThL ofpalleHo Ha
TO, 4TOOBI (DHKCHpYEMOE MO CHJIOH3MEDHTEJI0 MAIIMHbL YCHJHE mnepeja-
B4aJIOCh HENOCPEACTBEHHO HA HCHHTyeMoOe coedanHenue. [Ipexne Bcero
AOJOKHB! ObITb YCTPAHCHLI CHJABI TPEHUS MEKAY COEIHHSICMBIMH 3Je-
M&HTamH, BO30yxjpaeMple TPH TJAOTHOM COMNPHKACAHHNH TNocjaeHHX (B
pe3ynbTate, HANDHUMCP, CHILHOTO 3ATATHBAHUA NEpel HCNLITaHHEM CTHK-
HhX Gonrtos). HcnblTaHHe [QOMIKHO BLIABATH MHHHMAJBHYIO HECYUIVIO
crnocobHACTE CAMOTO COeIHHeHHS, KOTOPast CcoOTBETCTBOBAMA OLI COCTO-
STHHIO KOHCTPYKIIHH B KOHUE CpoKa ee cAyxKObl, Korna nJioTHoOe CONpH-
KACaHHE COCAHHAEMBIX 3JeMeHTOB (paBHO KaK H oO6XuMawluee aeiicT-
BHe CTSXKHHIX O60JTOB) NOJHOCTHLIO OTCYTCTBYET BCJEACTBHE TIPOHCHUIEI-
el 3a mepron CAYXKOB KOHCTPYKIIHM  YCYIIKH  JINEBECHHB!  MNONepex
BOJOKOH ¥ penaxcauuu o0XuMAIMHX Hanpsxenuit. Pewenmwe 3to0ro
Bonpoca aocturaercda (cM. n. 1.6) vyerpoiicTBoM 1eseft 3alaHHON LIH-
PHHBI MCXAY COeJHHSEMBIMH 3JEMEHTaMH B TIpOUECCe H3TOTOBJERHA
obpasios coeanHenuit (cMm. nn. 2.2—2.06). B ortauune or paboTH coe-
NUHENHS B KOHCTPYKUIHH, NPH HCOBLITAHHH B MAIUHHE MOXCT TMNPOHCXO-
AUTHL Tnepexkoc oOpa3dlla COoeNHHEHHS TpH npubIHKEHHH K pa3pyuiaiolle-
MY YCHJHIO, MCKAXKAIOMHUH JNeHCTBHTEJbHYIO KapTHHY Pa3pYIUEHHS HCNbI-
Tyemoro coeauieinns, Jasa uzbexkanusg 3Toro KpafHue sjJeMeHTH obpaz-
1A KCCTKO CKPEmJasiioTcd NOoepeunnMH naaukamu (em. n. 2.3), noka-
3aHHKMH, HanpuMmep, Ha puc. 1, a, 6.

M3Menenie B npouecce WUCHLITAHHA BCeAHUHHEI JeHCTBYIOILUETC Ha
coelWHEHHE YCHAWS MOXeT OBbITh TaKMXKe BH3BAHO HEONPEeIeJeHHOCThIO
TOYEeK TDUJOKEHHA BOo3Oymnaemoll maumHnoil Harpysxin aa nckimoue-
HHA TaKOi NOTPEILHOCTH HeoOXONHMO nepefaBaTh VCH/IME B MAlIHHE HA
o6pa3zeln uepe3 (UKCHPOBAHHBEIE CTANBHHLIMH NPH3IMAMH TOYKH ONHPaHUSA,
Ha KOTOPLIX TNPOH3BOOMTCS UEHTPHPOBaHUE 0Opazua npH VCTAHOBKE ero
B MaluuHy. [locneanee ocoOeHHO BaKHO NPH HCOBITAHHH COGAWHEHHH MO
PACTAHYTOH cXeMe H TpeOyCT HHOrlla BBEJEHHA B crnelHadbHble 3aXBaThl
AOMONHHTENLHRIX LIAPHHPOB Ha npuamax (cMm. pHC. 3, a).

[Ipy uenbiTanpu 0O6pa3loB COENMHEHHIT MO PACTAHYTONl cXeMe H 3a-
KHMAaHHS KOHUOB JePeBsHNILIX JeMEHTOB B 3aXBaTaX HCOLITATENIBHOH
Malliael HEeoO6XO0AHMO TIPHMEHSITh OTrpaHuuHTeNH (cM. pHe. 2) cOnnxe-
HHS KJHMHbEB MAUMHB AAs H30exauuga nepeKHMaHHA ApPEeBECHHLI Tore-
pek soJokon (cMm. 1. 3.5). Tlocneanee TpeGosaHHe 0COGEHHO BaXXKHO NpH
HCNBITAHMHM MO pactanyroit cxeme o6pasioB KJjeeBblX coelHHeHHR (Ha-
npuMep, 3yO0uaTuiX), paspLiBAICIIUXCA UpPH YCHAHAX, OoJee 3HaYH-
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TeAbHBLIX. B n. 3.6 NPHBOAKHTCA ONMH H3 BADHAHTOB 32KPEMJEHHA B Cne-
HHAJNBHLIX 3aXHUMaX, 3apCKOMeNnAoBaBlHil ceba TNpPH NpPOBeJeHHBLIX B
IIHHUHTIC nenuTanuax uedsHuiX (¢ MOPOKAMH) PACTSHYTHIX 3JEMCHTOB
nonepeyHnIM ceuenuer 30X 120 mm. Kaxaas u3 1BvVX NMOMOBHH 33:XKMMa
H3rOTOBJASETCA H3 CTANBLHOrO JHCTa pasmepom 7X 190X 540 MM, K KoTO-
pOMY N0 ANHHHBLIM CTOPOHAM npUKpenJeHH TOTaftHLIMH 3aKJenKaMu
IHaMeTpoM 8 MM NpONOJbHLIE NAaHKH ceveHHeM 14X 30 MM ¢ orsep-
CTHAMH AJIA ToueHbX 60aTOB auamerpoM 19 MMm. B JaucCT BTOmMMEeHW no-
aypomOHyeckHe KoJbua auaMerpoM 74 u 94 MM, BHICOTOIl COOTBETCT-
BeHHO 6 H 9 MM H yraom 3aoctpenusa 30°. Ilpn npHMeHeHWH 3THX 3a-
XKHMOB He MPOUCXOAHNO HH NEePeKUMaHHHA, HY RLIICPIHBAHHA H3 3aXKH-
MOB CO CKaJ/JlLBaHHeM KOHUOB 3JICMEHTa, XOTH YCHJAHE  JOCTHraJtio
150 xH.

[TpenMymiecTBOM cCrneuHaNbHEIX 3aXKHMOB, O6eCnedHBaIOUWINX TNpPOU-
HO€ 3aKpenjieHHe KOHUOB PacTAHYToro obpasila, SBJASETCHd LEHTPHpPO-
BaHHE YCHJHS B TNJOCKOCTH UIHPOKOH CTOPOHW ceyeHua obpasua ¢ no-
MOLIbIO IUIADHHPOB Ha MNAapPHLIX CTaJbHBLIX TPEYTOJALHBIX npH3Max (cM.
puc. 3,a u 8). [IpU3MBl H3rOTOBASIOT M3 HHCTPYMEHTAJbLHON CTalH ¢
IWAHPOBAHHLIM 3aKPYTrJeHHLIM pe6GpoM (3akpyrienne paauycoMm 0,5 mMm)
Y OAHOH TPH3MH M yrayOJseHHeM B BHAe xeJobka (panuyc 3axpyrJe-
nua 0,8 MM) Ha BepuunHe pebpa y apyroft (cm. puc. 3,8). C nomousio
TAKOH TMape TNpPH3M OCYIUECTBAfeTCs IMAPHUPHAA Nepefaua YCHAUA B
250 xH npw aaune npusmuet 125 MM,

JI H3MepeHH B3aHMHOro CMeleHHd COeIHHsIeMLIX 9JeMeHTOB,
AIBJASIOUIErQCA PEe3YJAbTHPYIOUEH CYMMADHBLIX JepopMallHil CcoelHHeHus
(HaswiBaeMoro nanee gedopmaltyeil coeHHeHHA — MOJHON, ynpyrofi H
OCTATOYHOH COOTBETCTBEHHO), PDEKOMEHAYIOTCS HHIAMKATOPHL YaCOBOro
THna ¢ ueHod jpenenus 0,001 MM u neobxoaumoit BeanuuKBoil xona
YIIOPHOrOo wTH(TA. ITH npHOOpPH XOpPOIIO 3apeKoMEHAOBaJH cebs, B
YACTHOCTH, ITDH HCIMBLITAHHAX € TMepPeMeHol HanpaBJIeHHs H3MEeHelHsg [e-
dopmauun (HarpyxeHde 11 pa3srpyaka). Eciim ucnonab3vioTess HHAMKATCOPLL
c newoil nenenus 0,01 mm (BBHay TpebGyemoro G4OJbtero xoia mwrHopTa),
TO OHM JOJHHB ObITb TUWATENBHO TapHPOBAHB H HMETh NOCTATOYHQ
Kpynuble pesieHHa IHdepbaaTa, nmo KOTOPLIM HA a3 AOJMXKHBL OTCUHTHI-
BATHCH TLICAYHLIC AOJH MHJIJHMETpa (TOYHOCThL OTCHETA B 3TOM CJydyae
npaktuueck Oyaer okono 0,002 mwm). Tlpn wmanoii nedopMaTHBHOCTH
CoeHHeNHsa caefyeT OTAaTh MNpeRnoiuTeHHe HHIHKATOpPaM ¢ IEHOIT jaene-
Hust 0,000 my. TpebGvemunii xox wTHdTa HOoAXKeH OBITh onpenese”H H3
HenbITaHHIT HPOOHBIX 00pa3nos (Aaf 9Toro Moryr OuiTh HCMOJL3OBAHD
HHAHKATODH ¢ ueHoit acaenus 001 awm). Tlepex wuenwvitandeMm wITHOT
HIIMKATOPa AoJMKeH OLiTh RJABHHYT BHYTPb Kopnyca npubopa Ha Be-
JUYHHY, HECKOJIbKO Nperuinaoulyy Hauboaowyio gedopmauydto, HaMe-
PEHHYIO TpH paspyuleHun npobHulx obpasuos. IIpaBHILHOCTE W TJIOT-
HOCTbL YCTAHOBKH NPHOODOB .POBEPACTCH TEpPEJ HavyaJoM HCNbLITAaHUS.

Yyure'nas, uto ApeBecHHA s 30HE COEJHHEHHMA HAXOQJAHTCS B HAnNps-
JKEHHOM COCTOfIHHH, CJelyeT T4K pacnonaratb TOUKH NPHKPENJeHHS
HIZIHKATOPOB H ynopos aad HX wtHdTos, uToObn nedopmaudn apene-
CHHBLI BXOINJH # H3MepsieMble B3aUMHbLIE CMEUICHHS 3JIeMEHTOB B MHHH-
MansHoM pazvepe. C 3TOf 1EJMb0 PACCTOSIHHE MEXAY TOYKavy TMpH-
Kpemnjetdst kopnyca npifopa H ymnopa aad ero wWTHGTa cjaeayer TMpH-
HHMATL HaHMmelbulee, HaeansHmIM B 3TOM OTHOUIEHHH Obli1o OBl HX pac-
NMOJIOXKEeHHe Ha OZHOH NpPSMOH, nepneHIHKYJAPHO!I HaNpaBJeHHIO cMellle-
HUSA SJIEMEHTOB. 3TO OCYUIECTBJISIeTCS B NEPEHOCHOM HHIAWKATOpe, HUMelo-
ILIEM MONepeuHyio YMOPHYI JHHEHKY, 3aMeHAIoUYI0 IpHKpenjJeHHe Kop-
nyca HHABKATOpa ONHpPaHHEM €ro yepe3 JHHEHKY Ha YNOPH, pacnoJo-
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eHHBIe B KpaHHHX 3JeMeHTaxX COeJHHeHHA, B TO EBPEeMA KaK UITHOT
HHOAHKATOPA ynepT B YNOP B CpeaHeM 3JeMeHTeé COeflHHEeHH# KOHIEeBOR
BH/IKOH /I HENONBHIKHOTO ONUPAHHA Ha HHJIHHAPHUYSCKVIO FOJIOBKY YIIO-
pa b (puc. 8). Ilpn cusaTHH oTCYera JMHeRKa omepra Ha ynoph @ H ¢
B KpadHHX 3jemeHrax A u C o6pasua. Bce tpu ynopa a, b u ¢ pacno-
JOKeHBI Ha oaHol npamoii [J—I1,
nepneniuKyaAssPHOH HanpaBJeHHIO
cCMelleHHsS 3neMmMeHTOB 00pa3sia

T
N
Bruaune nedbopmanult npesecu-
7 Hel Ha OTCYEeTh MOWKeT OnTh
BHISICHEHO Ha npobHom olpasie
H3 CPaBHellH C OTYeTaMH, Je-
, JaeMbIMH  OJHOBPEMEHHO ¢ TO-

MOUIBKD MNEPEHOCHOTO HHIHKATOpPAa

) S ¢ nuHeliKoft, ®306parKeHHOro Ha
R - puc 8. Muankaropw Moryr GHMTH
NPHKPEIJIeHh Ha  NONepedHhbiX

i el - T
B ; NJaHKaX, CKPeIlVISIOUIHX BEpXHHE
| | lHeHAlIPAKeHHBe KOHIIE KPawHHuX
: ; seMeHToB obpasna (Hanpumep,

NPH HCOBLITAHHH CHMMETPHYHOrO
o6paslla o cXKaToif  cxeMme

Puc. 8. Buja nepeHOCHOro KHAWKATO- PHC. ]14::1)!I ¢ YIOPOM ANs IUTH(bTa
pa cC )TIIOIJHOﬁ ANHeRKOH HHAHUKATOPa B CpelHeM 3JIEMEeHTe

! — puankaTop: 2 — ynopHas JHHeRKa; (ﬂEtbopMEiuHH nHochaeaHero Ha

3 — KoHUeBas BHJAKa WMTHOTA HHAHKATO- NACCTOSHUM MEX Y TOYKAMHU
pa; g, b U ¢ — UHIUHEDHYECKHE YIOPHI

COOTBETCTREHHO Ha 3neMenTax coeiune- PHKPEILICHHA  HHAHNKAaTOpa H
nusi A, Bu C VIopPa XK HeMY JA0JAXHH  OmiTh

BHIUTEHBT H3 H3IMEpPeHHOH BeJH-
YUHL CMELIEHHS 3JIEMeHTOB).

B npouecce HenslTanust oOpasell COeNHHEHHUS NOMXKEH NOABEPraThes
PABHOMCDHOMY BO BPEMEHH IH3MEeHeHHIO HAarpy3KH, 4YTO CVIIECTBEHHO N4
BO3MOXHOro ocabMeHns BAUSHHA HAJOMEHHS VIPYTOro nocneaeHcTBHA B
I obnactn pedopmupoBanust H B3 nedopmauufl so Il obnactu. Tlpn
OTKJOHEHHH OT 3TOro pexkKHMa M HePaBHOMEpPHOM H3MEHEHWH Harpys3KH
BO BpEeMEHH YKa3aHAule (AaKTOPH OYIAVT YCJAOXHATE KAPTHHY DPAa3BHTHA
gedopMaAlIHiH, MOCNeIHHEe JKe OKA3LIBAT BJHAHHE HA HECYWYIo cnocob-
HOCTh (4epe3 H3MeHeHHe pacnpefes]eHHs HanpsXXeHHiT TIpH HeOoJHOpPO-
HOM H CJOMHOM HanpsiXeHHOM COCTOAHHSX JIDEBECHHLI B 30HE COEXH-
HeHHS ).

OcHOBHLIE XapaRTepiCTHKH paloTHl  COSAHHEHWA T0A Harpy3Ko#H
mMoryt OBITh ycraHoBJeRnw Ha 6ase HabawoneHuit 3a npoueccom nedop-
MAPOBAHHS NPH HACIEHTAHAH € NMOCTOSHHOH CKOPOCTHLIO POCTa YCHJINS H
NepHONHYECKOR PAa3rpy3KoOH uepes paBHREIE CTYNEHH VBEJHUEHHS YCHJIHA:
Da3rpy3ka nNpon3BOAHTCA € TOH e CKOPOCTHK YMEHBLINEHHS YCHJHS [0
HEKOTOPOl He3zHauHTeJbHOR BeJHUMHHI N”  HAYanbHOTO HATSIKEHHUS
o6pasna, utobb CAeAVIOMee HarpyxeHHe TNPOUCXOANJO TAaBHO, Oe3
TOJYKZ. JTO COOTBETCTBYET VCIOBHAM CAyXKOu KOHCTPYKUHM: daKTHue-
CKH NPH 3KCOJAYATANHH HA KOHCTPYKUWH BCcerna AeHCTBYeT COOCTBEHHLIN
BEC M MOCTOAHHAS Harpy3ka, a CHUMaeTcsi H TNPHKN3ABIBACTCSH BpPEMEH-
Haa Harpysxa, Takum o6pa3oMm, B HAType NMOJHAs pa3rpy3ka KOHCTPYK-
UHH He HMeeT MecTa.

Pa3smep CTYNMEHH ONpeaensieTcss W3 HCNKITAHWA 10 pa3DPyIenns
ABYX-TPeX npofHBX o0pazuos, BHAEASEMEIX W3 4YHCAA ONHWHAKOBLIX
3anacubix ofpasuos. Mcrnuranae npoGHux 00pas’uoB JXOJXKHO NPOH3BO-
ANThCA B TeX e YCAOBHAX (Ta e CKOPOCTh HArpyKeHHS, HCIIhITaTe b~
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Had M4lHHA, Nepefayd YCu/Hsi Ha 06pa3el, UEHTPHPOBaHHe M T. A.),
B KOTOpBIX OyAYT HCOLITHIBATLCA OCHOBHhIE O6pa3LbL.
[TocaenoBarenbHOCTD 3aMHCH OTCYETOB MO npHboOpaM JaHa B NpHMepe

KypHa/la HCTbITaHHIE 00pas3ua rBO3AEBOr0 COEAHHEHHA, [IPHBEJEHHOM B
Ta6a. 1. O6paboTKy ZaHHLIX H3-

MEPEHHH C BbIYHCJACHHEM IIOJHOH,
OCTATOYHOH, OCTATOYHOH 33 IHKJ
H YIPYroH Ae(popMaumi MOSACHHM a)
C NMOMOWbIO CXeMbl Ha puc., 9,a*, N Dos
rae mo ocu 0L oTknansiBawoTes Dps  ADg, Aﬂﬂ,‘f
CpeiHHe (oceBhle) pedopMalluH, T I
a no ocH 0N — ycuausa. O6o3sua- - = Dss
9HM II0JHEIe JehOpMalHH dYepes
Dy, ¢ nupgekcamu 1, 2, 3.... coor- | Dy, 1
BETCTBYIOLIHMH HYMepauMH ILUK-
JOB <«HArpyeHHe-pasrpysKeHHes,
yepes ADgp — pasHOCTH INOJHBIX
aegopmauHii; yepe3 dy — HOJHHE
je(popMalHH 3a UHKJI;, 4epe3s
Do, — ocrarouHne medopmauui u
do — OCTATOYHBIE 33 ILHKJ: yepes
Dy — ynpyryio gedopmanuio (Ko- drs
TOpad OJAHOBPEMEHHO ABJSETCA H - T
ynpyrod pgedopmauseit 3a LHKJI,
TaK Kak (aKTHYEeCKH onpenets-
eTci B KaxjaoM w0Hkae). Torga
NOJYYHM CJeAYIOLIHE BbipaKeHHA
nedopmanuii:
WHDYI‘HE—-Dﬂ:Dnl—‘DOl; D?2=
= Dyg—Ds;
NOJHBE 3a  UMHKI — dp;=Duy;
dn2=Dn2—“DOI; duaana_Dﬂi’;
OCTATOYHLIE 34 UMKJI — doj =Dy
d02=dn2—_D}r2; d03=dna—DF3;
PA3HOCTH MOJHKEX — ADy;=Dy,:
ADng=dp2—Dy; ADyg=dn3—Dy,.
Briuncnenne corslacHo uaJo-
KEHHOMY BeJHYHMH pedopMailiil
YIPYTHX H OCTaTOUYHBIX 33 LUK,
HCIOJBL3YETCS  JANA  MOCTPOCHHA
AHarpaMMmul «ynpyrasa nedpopma-
UHA — ocTtatodHas nedopmalus
3a IHKJ», Ha KOTOPOH HaxomAT, 0 "y 7
COrJIacHo m. 5.2, BEpXHIOW rpaHH- ! g
uy I obaacru pabotrm N;_;; co-
egHHeHHH  I1  rpynnwl (CM.
puc. 7,6). Ilpu HcoumTaHHsX c

Henpepm§1{MM nalpyeliem co- a — pedopMauHl COeAHHEHHs TpPH Harpy-
€AHMHEHHH | rpynnul no 3anucau- MEHHH C TNepHOJHYECKOR pasrpysxkol
HRIM OTcHyeTaM ReOpMaUHH (CM.  (noaxHo 6bite D,,=D  +AD_,); 6 &
¢opMy KypHasa B NpHI. 2) 8 — M3IMEHEHHMA HANPAXKEHUS BO BPEMEHH

B HeCKOJNbKHX INHKJNAX <«HarpyxeundHe-pas-
BhIYHCJAIOT [OJHELE ﬂ.etj)f)pMauHH rpysKas (5) ¥ B ONHOM LHAKAS (8) (1OMHK.
Dy ¥ ux pasnoctd ADq: HO 6bITh #')

Puc, 9. Cxema anarpamm nedopma-
LA

* 3Aech nokasaHa gHarpaMma zedopmaluii rBo3AeBOr0 COCAHHEHHH,
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ADgy = Dpy; ADyy = Dyyg — Dy ADng = Dn3 — Dy

K T. 4. llocTpoenne auarpamMmbl pa3HOCTefi nOAHBIX Aedopmaunili B 3a-
BHCHMOCTH OT YCHJIHA NO3BOJIHT HaHTH BeJHuHHY Ny_;r (cM. puc. 6, 6)
Ans coepuMHenuil 1 rpynnei coryiacHo n. 5.2.

Has onpeaenenus BeaHuuHbl HauyaabHoH jgedopmaunn 8, coeniiHe-
HHA (cM. n. 5.3) HeoOGXOOMMO NPOH3BECTH TrpadHyeckoe IMOCTPOEHHE
KPHBOH BTOpOro nopsiaka Ha pHarpamMMe nNoJHux gedopmaunit — oTpe-
30k Oy, oTcekaeMuli Ha ocH abcluce NMPOROMIKEeHHeM VKaszalliod XPH-
BOH, JacT HCKOMYIO BEJIMUHHY HauaapHOM aedopmaiiyiy, KaK 3To BHANO
Ha puc. 6,a. Ilo xypHanam HCOuTaHMA HaxoAaT NoJaHbe aedopma-
UHH npH YCHAHH Ni_;; H paspyliaiolleM YCHAHH N,. |

Kpome BesHuuHbl paspywlawouwero ycuaus N, onpenenaseMoro co-
rnaciio . 4.6, HeoOXOAHMO YCTAalOBHTb BHJ pa3pyuweHHsa (XPVYIKHA,
NMJIACTHUCCKHIA) HCNbiTaHHOro obpasua. Xpynkoe pa3pylLIeHHE OTJHUaer-
CA CHJbHO yMeHbIUeHHOH paboTOoH, TaK KaK OHO npoHcxoauT Oc¢3 npen-
WeCTBYIUlero pas3BuThHa AedopMaundil, HanpHMEpP NPH CKaANbBIBAHWH Ape-
BECHHB BAOJb M NOJA YIVIOM K BOJIOKHAM, OOLIMIHO CONPOBOXKAAIOUIAMCH
OTPLIBOM TONepeK BOJOKOH. Ilpn XxpynkoMm paspylleHHH pe3y/bTaTh
HCINILITAHHS COeJIMHEHHA OUEHHBAIOT HEPAaBEHCTBOM (D).

Paspymense coegHHeHH# [ rpyfnel OTHOCHTCH K MJAACTHYECKOMY
BHIY, €CJAH eMy OpeAlWlecTBOBASO passHTHe pedopmaunin Bo 1l obaactH
AedopMHPOBaHHs, H OIEHKA €ro HecyweH cnocoOHOCTH NPONU3BOAHTCS 110
HepapeHCTBY (6). Pa3spymenue coepunennft 11 rpynnel oTHOCHTCH K naa-
CTHYECKOMY BHAY, €CJH He JPOH30UJI0 npexaeBpeMcHIoro (T. e. 10
nepexona Bo ll obmacTte) paspywenua ero pabounx yacTeil: B NPOTUB-
HOM cayyae coejHHeHue, OuYeBUIHO, ABafercA JedeKTHLIM H NOIIEXKHT
KOHCTPYKTHBHOMY H3MeHeHHI0. Moryr OwiTh Tak:ke caydad paspylmieHHd
ApEBECHHB 3MEeMEHTOB coenuHeHds [l rpynnw nocsae 3HauurtesbHOro pas-
BUTHA aedopmauuit Bo Il obnactu (pacrpeckuBanue, packaJsibiBaHHE),
MPH 3TOM HeoOXOAHMAa RONOJHHTENAbHAR IPOBEPKA pPE3YJILTaTOB HCMBLITA-
HHA No HepaBeHCTBY (6).

[TonyyeHHble M3 HCOLITAHHH 3HaueHHd ychauii N w Nr-1r H xapak-
TepHutX AedopMmauuit Qo, Or—rr ¥ &; noABepraioT CcratTicTHUECKON obpa-
6oTke (cM. m. 5.4) COOTBETCTBEHHO NOCTABJEHHBIM NEpPeN AaHHBIM KHCMbI-
TaHneMm 3anauam (cMm. n. 1.1). IIpu pacuere nepeBAHHLIX KOHCTPYKIIHH
N0 METOAY NpeleJbHbBIX COCTOSTHHIH JANsl rapaHTHd HajaexHoi paborTn
KOHETPYKUHH B TedyeHHe ee cny:KOul M, YYHTHIBAsA BJAHAHHe BPEeMCHH Ha
NMPOYHOCTHBIE MOKa3aTeJH JpPeBeCHHH!, AOJA¥WHO ObITb IOCTABJEHO YCJI0-
BHe, uTOOB pacuyeTHas Hecyuwas cnocobrocts Ny coejluHeHH Owlia pae-
Ha HX AJHTEJbHOH Hecylued cnocofHocTH Ny B KOHUE CpoKa CayxOu
KOHCTPYKUHH, T. €. Ng=N,. [lox neficteBueM 3KcnIyaTanHoOHHOH Ha-
FPY3KH B TeueHHe cpoKa CayXOn Hecywas CrnocofHOCTL COegHHEHHS
AOCTHrAeT BeNH4yHHBl Ny, KOTOpas H ONpejesiser €ro npeneyabHoe Co-
crossuge. Or1Clo/la BHITEKAeT, YTO B OCHOBY OLEHKH HecyleHh crnocoOHo-
CTH HCHRITAHHOIO COEJAHHEHHS CJeAYyeT MOJOXKHTh cpPaBHeHHEe KOHTPOJIH-
pPyeMoro KpaTKOBPeMEHHBIMH HCOLITAHHAMH paspylalowero YCHJIHA
N: ¢ penuunuoit N.. llporsoszupopanue aaurtencHoit Hecywel cnocofro-
CTH coelHHeHHss Np ocyuiecTBasieTcss Ha 6ase MNOJYYEHHOrO IpPH HCIbI-
TaHHH paspymaioulero ycuaugd N, # BpemMeHHOH ero XapakTepHCTHKH
f. 3mech, KaK H NpH OLEHKe Hecyuleit cmocOOHOCTH HMCNMBITaHHON Jepe-
BAHHON KOHCTDPYKUHH (CM. PekoMeHAaUHH N0 HCOLITaHHIO JIePEeBSTHHLIX
KoHcTpykuufis. M,, Crpofiusnar, 1976), B Kavecrse HCXOAHOH OepeTcH
3aKOHOMEPHOCTh AJHTENALHOH MNPOYHOCTH JAPEeBEeCHHBl, KOTOpas MOMeT
OLITHL HMCNOABL30BAHA AJAf SKCTPANOAAUHH INPOYHOCTHHIX TIOKa3aTendeH
KPAaTKOBPEMCHHOI0 HCMBITAHHA HA [JHTe/JbHhe NEePHOAL BPEMEHH, COOT-
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BETCTBYIOLIHE 3aJaHHWM CpoKaM. HanoMHHM KpaTKO OCHOBHEIE HaHHBLIE
O OJIHTEJbHOH NPOYHOCTH APEBECHHH.

Ha pasnoo6pasHoM 3KcnepHMeHTaJbHOM MaTepHaj e HCNHTAHHMA
AJUTEJILHOR HArpy3kofi (NMpOoaOIKHTENLHOCTBIO A0 5 seT) obpaslios ape-
BECHHBLI Pa3HLIX MNMOPOJA, NJOTHOCTH, BJAXHOCTH, NPH pa3HbIX BHAAX Ha-
NPAXEHHOTO COCTOSIHUA YCTAHOBJEHO, 4YTO €CJAH BHIPA3HTh CHHXXEHHE
MPOYHOCTH ApPEeBEeCHHbLI BO BpeMeHHM (NpH MOCTOSIHHOR TeMneparype) non
Harpy3KoH OTHOCHTEJbHO HEKOTOPOro 3HAYEHHS NPOUHOCTH (HanpHMep,
3HAYEHHS TNPOYHOCTH TNPH CTAHAAPTHBLIX MAIIHHHBIX HCIHTAHHAX, TDH-
HuMaeMoro 3a 100%), To onmTHEIe TOYKM pacnoJarapTcid OJH3KO K

NPSIMOH MO YPaBHEHHIO
lgt = lg A— 0, 1660, (9)

rae [ — BpemMsa 10 paspylleHHs IIOA NOCTOSAHHOH HarpysKow,
0 — Hanpsixenue, %,

A H a — NOCTOAHHBIE.

dTa npaMas OTCeKaeT Ha KCOPAMHATHHIX OCAX oTpe3ku lg A=17,1;
op=103% (puc. 10,a). 3aKOHOMEPHOCTb IOATBEpPKICHA TaKxKe IJA
MedJIEHHOr0 CTYNMEeHUYATOro HarpyXeHHs H pa3HbX pa3MepoB o0pasios,
B TOM 4HCJae — ¢ nopokaMH (Jlecron xypHaan, 1978, Ne 1, c. 77).

OCHOBHBIM KDHTEDHEM TNPHUMEHHMOCTH YKa3aHHOM 32aKOHOMEPHOCTH K
CJOXHOMY HaNpPSXEHHOMY COCTOSHHIO H KOHCTPYKUHAM B BHJE CHCTEM
3JICMEHTOB SIBJASIETCA COXPaHeHHe HEH3MEeHHOH BO BpEMEeHH HCXOAHOH
pacuyeTHOH cxeMbl. [loaTBepikIeHHeM STOMY MOLYT CAYXKHTb MHOTOWHC-
JeHHble NPHMEPH HCMHTAHHA JANMHTENBLHOX HArpy3koidl obpasuoB Jpese-

L
— Hazpyska B

{] f 2
70 — Bpems, esd
o— |
60 o— 7
A-3
4+ — 4 \\\
¢—5§ S
¢ — B*H ‘\\
o — 7 "\\
*—-§ - T 171-0g2 ""x\
| 17,1 ~
¥ 171-(-0,29) Ty
0 5 10 75 Zgt

Puc. 10. paduk aauTebHOR NMPOYHOCTH APeBeCHHbI

a — NpsMas ANUTEJNLHOH MPOYHOCTH APEeBEeCHHB MO ypaBHeHHIO (9); 0 — cxema Ha-
MEHEHHS BO BPEMEHM 3KCIJIYaTaUHOHHOR Harpyskd P Ha HeCcYUIHX KOHCTPYKILHAX
NOKPBLITUE 31aHMH, 8 — BCroMorare/ibHag cXeMa K [NOCTPOeHHIC pe3avbTaToB MAJH-
TeJAbLHLIX HKHCMNBITANMW COSIHHEHMH Ha TpadHK AJIATEILHOH TIPOUYHOCTH HApepecH-
Hbl; [, 2 — ApeBecrHa eam, J, 4 — pyriaacoea ndxra; 5—8 — cocHa: I, 2 — Brax-
HocTh 13,6%; 8 — 12%; 4 —06%; S =7 = 10%; 6, 8 ~30%: 1, 3, 4, 7 nH 8 — RarunG;
2 — cxaJnipaHue; §, 6 — CaTHe BIGAL BOJAOKOR: f-~4 — ANMTRNbLHbIE HCNTBLITAHHA;
5—8-—~ MalUBHHBI® HCNEITAHHS C PA3NOW CKOPOCTbHIO HarpyXeHHA
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CHHB! ¢ HEpaBHOMEPHLIM paclipesenedHueyM HADPsKEHHT  (ckajabiBaHKe,
CABHI NpH KPYY4eHHH H ApP.), Pe3YAbTAThl KOTOPLIX YK/JIaIhBAalOTCS Ha
npaMylo no ypasHenHio (9). Cama apeBecHHa npegcrasaser coOoH
CJAOXKHBIH TMPHPOAHBIA KOMNO3IHTHHIA MaTepuad H3 HeOAHODPOAHHIX N0
CBOHM MeXdHUYEeCKUM CBOHCTBAM COCTABHMIX ydacTted. K stomMy nolasuwm,
YTO IO IKCNepUMEHTAaNbHBIM A3aHHBIM CHHXXeHHEe BO BpPeMeHH OTHOCUTENb-
HOH MPOYHOCTH JpEeBeCHHH C IOPOKAaMH, OrpaHHYeHHbLIMH HOpMaMH 1O
HX pasMepaM H PAacnoJOXeHHI0O B INONEPEeYHOM CEYEHHH 3JIEMEHTOB KOH-
CIPYKUHE, NOAUUHACTCSH YKa3aHHOH 3aKOHOMEPHOCTH.

Ec/sH BO BpeMeHH NPOHCXOJHT CHHXXeHHe NDOYHOCTH JAPeBeCHHH, TO,
yTOOLl K KOHLY CpoKa CJayXOb KOHCTpYKUHH Onija obecnedeHa tpebye-
Mas BeJHYHHA NPOHYHOCTH Or, HEOOXOAHMO NPH KPATKOBPEMEHHOM HCIHI-
TAlHH [OJYUYHTb 3Mayeilie NPOUYHOCTH ¢ BLIIE Oy HA HEKOTOPYIO BEJH-
ynHy Ki(t), onpejensieMyio OTHOCHTEJbHLIM CHHXXCHHEM [POUYHOCTH jpe-
BCCHHbl 34 BpeMsl T—!, rae ! — NPpofOJXKHTEAbHOCTh KPATKOBPEMEHHOIO
HCOBLITAHHA, NPUBCAEHHAS K HCH3MEHHOMY [AEHCTBHIO HANPAMKEHUst Oy.
3neck K, (1) — Ko3pPHUHEHT AJHTEeNbHOH npouHocTH Goabuie 1. TakeM
o6pasom, HeoOX0AHMO, YyTOObBl BeJHYHHA O; YLOBJIETBOPSJAA YCJAOBHIO

O
> Ky (1) (10)
O
3ajaya cBOAUTCS K OfpeesicHHi0 BeJHUHHHW K;(f) Ha OCHOBAaHHH ypaB-
HeHHst (9).
anBgﬂlﬁMA}’paBHEHHE (9) x Oonee ypobHOMYy BHAy: mpH 1g =0,
2,
o= - ;g — , TIOACTaBJssSI 3HaueHKe a B ypaBHeHue (9) u pmenasd
0
npeobpasoBaHis, NMOJYUHM
g, (lg A — |
g — ollg gt) (11)
lg A

Pasnennm obe uacTH Bwpaxenus (l11) va or B caenaeMm npeobpasona-
HHd, TOrja

Gy
= B—C
Or gt
T. €.
Ky({))=B—-=Clgt. (12)
o B
3necb B = ; C = npu (=1, B—ClgTr=]; orciona C =
O lg A
]
— B——-l .
(B—1)— -

Ha ocHopanny Bupaxensus (11) npn =T nmeem
17,1

17,1 — gz

[8 PexoMenjauusx Mo HCOWTAHHIO AePeBAHHLX KOHCTPYKumf B npu-
HATO Ha =3% HHXKe, IMOCKOJAbKY nﬁmlﬁnnmewo 103=1, uro paert

H3MeHeHHe BeqHuHHb K (f) #a 2—3%
[Ipy HeupsMeHHOCTH pacCyYeTHOH CXeMBl, KaK OTMe4eHO Bbllle, H CO-

XPDaHeHHH MAaTepHaJAOM CBOHX KAauecTs B TeUEHHe CPOKA CJAYXKOW CHH-
JKeHHe HecylleH CroCcOOHOCTH KOHCTPYKLHH H COeJHHEHHH 3JIEMEHTOB BO
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BpeMeHH OyZAeT OOYC/OBJEHO 3aKOHOMEPHOCTBIO AJUTEJNBLHOH NPOYHOCTH
ADEBECHHDBl. YUHTLIBAS 3TO, HMeeM OCHOBaHUE IIPHMEHHTh HEPABEHCTBO
(10) K KOHCTPYKUHAM H COCAHHEHHAM M MNOJYUHM HEpaBCHCTBO

¢
N, = K, (1) (13)
Lcan KOHCTPYKUHSI HeCeT PAacueTHYIO HArpy3Ky B TeueHHe BCero Cpokxa
€¢ cayXOwm (4uTo BCTpeyactcss pedko), T0 Ko3dhpuUUHEHNT ANHTEeNbHOHX
npoudocty Ky (¢} uMeer 3Hauyeduss no raba. 2

Haubosee MHMPOKO pacnpocTpaHeHnl JAepeBsiHHble HecyllHe KOHCT-
PYKUHH TNOKPBLITHH 3AaHH{, noJHas pacyeTHasi Harpyska KOTOPBHIX cJia-
raeTcs H3 COOCTBCHHOIO Be€Ca KOHCTPYKUHH H MOCTOSHHOA HArpy3kH (B
JanbHeiileM CymMMa 3THX Harpy3ok HAa3LBaeTCs IOCTOSHHOA P’), neii-
CTBYIOUIEH HENPEepbLIBHO, H BPEMCHHOH CHErOoBOH NEepHOAHYECKOro JeHCT-
BHA (ODCPpHOA — TOA), AOCTHramlmero cpefHeit pellHUHHBI BECA CHETO-
BOrO NOKPOBAa B KOHIE 3HMHero nepuoja. Buinaslipuit CHer JIEXKHT Ha
NOKPLITHH H NOCJAE€ JOCTHXKEHHSS yKa3aHHOro Beca, NPOAOJXKHTEJIBHOCTDb
JEHCTBHSI KOTOPOro Ha KOHCTPYKIUHH IOKPLITHH COCTaBAsieT OKOJAO ABYX
mecsues B rogy (cM. pHe. 10,6). COraacHo KHHETHYECKOHR KOHLUENUHH
AJHTEAbHOR NPOYHOCTH, HAKON/AEHHEe MHKPONOBPEXKAEHHA B TBEPAOM Telle
NPOHCXOAHT KYMYJATHBHO (T. €. NMyTeM CYMMHPOBaHHA). DdPeKT nepu-
OJHYECKOTO TPHJIOXKEHHSI HAarpyskKH Pp, OUEBHAHO, 3aBHCHT OT CyMMmap-
HOil MPpOAOJXKHTENBHOCTH HAXOXKACHHS 3TOH HArpy3KH HA KOHCTpgKHHH

MOKPHITHA 33 CPOK CJAYXNOL KOHCTPYKUMH *, T. €. OT BeJHYHHH - T,

12
10

a 5¢(deKT ACHCTBHA NOCTOAHHOM HATPY3KH — OT BeNHYHHK 1—2- T. CymMm-

MapHuid 3P @eKT AeHCTBHsT 06eHX Harpy3oK Onlj BHpaMeH 3KBHBAJIEHT-
HEIM BpeMeHeM #; JAeHCTBHSI OoJblueil HArpyskn Ppn, a HUMEHHO: le—
=0,167 T, B COOTBeTCTBHH ¢ uyeM 3HaueHHa K;(f) anas Hecyued KOHCT-
PYKUHH [IOKPLITHH MOXHO ONpelesHTL IO (popMmy.e

K. (t) =B, —C,lgt,, (14)

LT T, — gyt Y R lg ¢,
Fla ocHoBaHHH 0O0LIEro BHIpaxKeHHA KOdbGhHUHEHTA HaAEXKHOCTH
(K. H.) HepeBAHHBIX KOHCTPYKUHIH *

K — KlﬁKzKar (15)
rae Kiy(¢f) —kospguuuent aaurtenbHOR nOpovYHOCTH >1 (BpeMeHHAasA
YaCTh K. H.); MHOXHTEZb [}, paBHHN [AAA HeCYILHX KOHCTPYKUHH HDOKpH-
THH OTHouleHHW Py/P, rape P— nonnasi pacyeTHaa Harpyska, Ki H
Ks — KOMNOHEHTH KO3 (HUHEeHTa HAJAEXKHOCTH, YYHTHBaWUWHe pasbpoc
ONBITHBIX 3HadYeHHH Hecyulelt cnocoGHOCTH (f2) (BEpOATHOCTHAA 4acCTb
K. H.) H H3MeHeHus paldoTm jpepopMauHH HpH IJACTHYECKOM H XPYn-
KoM paspyumennu (Ks), onpejgemiM 3uauenHe K jgnas COeJMHEHHH aepe-
BAHHLIX HeCYLIHX KOHCTPYKUHH ITOKPBITHH 3JaHHHA.

Ki(t) cneayer B3ath u3 taba. 3. BeauunHa K onpegenesa*™ pgas
KOHCTPYKUHH paBHOH 1,42,

[MpuHATas npu 3TOM JHCHepPcHA B MajoH BHIOOPKe OWNH3KO COOT-
BETCTBYCT pPasOpoCcy NPOYHOCTHLIX MOKAa3aTe/lel COeRHHEHHA, HO A0Be-

S e e

rae

(cM. Taba. 3).

* CM. PexoMeHuZauuy no HCNLITAHHIO AEPEBAHHBIX KOHCTPYKUHHA. M.,
Crponusnar, 1976.
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CpOK CNy™OH, T

neT

50 I 1,58- 108

-

Cpox
CAymOun, T,
neT

o0 I

Taodnunua 2

Ky (f)

=]

lg T B C
c | dopmyana npu g f=1,12
l
9,2 0.17 | 0,127 \ 2,17—0,127 g ¢ ‘ 92.03
7,9-108 l 8,9 2,08 0,121 ] 9,08—0,121 g ¢ ’
i
44 Ta6bawua 3
| —_— —
|
NSl HeCYUIHX KOHCTPYKLUHA TOKPHITHR
g t, B C —
JaeT C dopmyvaa npu lg f=1,12
8,35 2,64-108 8,42 1,97 ‘ 0,119 1,97—0,119 g ¢ l 1,84
4,18 | 1,32.108 \ 8, 12 I 1,91 I 0,112 1,91—0,112 lg ¢ 1,78



PHTeJbHAA BepOATHOCTL LN HHX AoJKHA OHTL noebliueHa. TIpuMéMm ee
papso#t 0,95 (BMecto 0,9) ¥ noayaum

1 1
—— - e = 1,57 ].
R 1—2,0-0,181 0,638 (10)

pMmecTo 1,42 pas KOHCTDYKUHIL.

KoMnoHent Ky KoadduuueHTa HAXCHHOCTH, OUCHHBAIOWHI pPa3HHILY
B CHHUZKeHHOH pabore AedOpMalHH NPH XPYNKOM DPa3pyuUICHHH 1O CpPaB-
HEHHI0 € NJAACTHYECKUM paspyulleHHeM, ocTaeTcst 0€e3 H3MeHeHHA: AJHA
XpPynKoro paspywenua Ks=1,3, nad njactHueckoro Ks=1,1. B wuyrore
NOJMIYYHM CaeyiouiHe 3HayeHus K AJs COCAUHEHHH JepeBAHHBLIX KOHCT-
PYKUHH (cM. tabu. 4).

B ¢opmyny K ({) BXOAHT BpeMeHHAS XapaKTCPHCTHKAa { HCHLITa-
HHSI, TIpejAcCTaBsfomas coOoil NPORONKHTENbHOCTL i HCNLITaHHA, NPH-
BeACHHYIO K HEH3MEHHOMY JMelCTBHIO pPa3pyllalollero YCH/JIHA HJAH Ha-
npsikenuda. OnpegeauM { NpH HeNpephIBHOM HATPVYXKEHHH C MOCTOSIHHOH
ckopocthio @, Cormacuo C. H. JKypxkory u 2. E. TomawesckoMy, OTHO-

CHTEJIbHOE CHHIKEHHe BpPEMEeHH A0 paspylueHHs fp OnpejenseTcs COOT-
HOLIEHHEM

!
p
> d
,\ t -1, (17)
0

A e—a_:;t

rae wi=0. [locae uHTErpHpoBpaHus cooTHOWeHHs (17) noayuum

1 1 —
jqe—ﬂﬂ’fp — '74" = w. (13)

— —ao .
[Ipuwtp = Opp; Ae  BP = {.Bpuay BecbMa GOJbLIOH BeJHYHHH A,

BTOPbIM cJldraeMuM B JieBoil yacTy ypaBHeHus (!8) moxem npenebpeub
H NOJYYHM.

1
— ——— 19
t aw (19)
[10CKOMBKY
| —
a——24 . 5O
Jy ¢
f ——-—-——t; 20
o 11]{4 UBP
[Mpr 0o=103%; 1nA=39,3 u 0sp = 0;
t; .
— ———s 0
t 38,2 (20)

ITpH HCODLTaHHH HOBHIX BHAOB COeAHHEHHH ellle HeH3BeCcTHa 34BH-
CUMOCTb HX ynpyroft nedopMalUHH OT YCHJHA, HCTIHTAHWHE ¢ NEepHOjH'e-
CKOil pa3rpysKkoii sBasieTcA OCHOBHLIM AJd ilero HeoOX0AHMO npHBe-
CTH NDPONOJ/KHICJABLHOCTL HCMHITAHHA (CM. pHC. 9,0) no dopmyne (1)
K HeH3MEeHHOMY [eHCTBHIO pa3pyuwialolwero YCHJAHA N; HAM B cayyae
HCOLITAHMS APEBECHHBI—K HeH3MEHHOMY AEHCTBHIO paspyliarouwero Ha-
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Tacauia 4

|
Cpox K | B
CJIY};‘E_?: T, (no Taéﬂ. 3) B Ks | P33PY?UI§3HHH Ks
l dopMmy.1a
[ThacTugeckoe 1,1 1,38(1,97—0,119
50 1,97—0,119 Ig 0,8 | 1,57 ' —
ApYIKOe 1,3 1,64(1,97—-0,119
| | [InacThaeckoe 1,1 l 1,38(1,91—0,112
25 1,910,112 1g¢t | 0,8 1,57 |—
, | Xpynkoe 1,3 , 1,64(1,91—0,112
50 [LnacTrueckoe 1.1 1,38(1,94—0,116
CpexHee | 1,94—0,116 lg ¢ 0,8 | 1,57 |— -
29 XpynKoe 1,3 I




NMPAXKCHHA Om. B 3TOM CJlyyae OTHOCHTEJLHOE CHMIKEHHE BPEeMeHH A0

paspyileHHst f{p 3a OAWH UHKKJ Harpy:XeHHe-pasrpysxka (cM. puc. 9,8)
BHIPA3HTCH ONpejieseHHBM HHTE:I‘paJIOM

1
25 Ae—tm’(f) (21)

OTciona npHBeReHHOE BpEMs 33 BCe HCNHTAaHHE TNPH m CTYNeHsax Ha-
TPYXCEHHA B_mpaanzrcn CYMMOH HHTErpa/os

ot 34
»  dt dt
2 y, 2
jr(al .i T (0,) T ‘gr(ca)_l-
(m—1)¢’ mt’
dt dt
2 et T =t

[Tocne HHTETpHPOBANHA HMeEM

- 1 1 _
21 o0 Tt = (22

YMHOXHB of6e yacTH BhipaxeHHS (22) Ha t(0x) H 0603HAaYAB HCKOMOE
BpeM# 4Yepe3 fp, NOJYUHM

m—1
1 2"‘! T (Um)

BBuAY ObicTPOro NaieHHA BKJAAAO0B B cyMMY (23) OTACABHHIX C1araeMuX,
NOgCUYHTAaeM cJjaraeMnle CyMMB (cuutast m=10), HauYHHAA C MOCHEIHEro
H NpeAnocjefHero cjaraeMulx, T. €. aias i=m—1 u i=m—2, Beanuuny
APOOH

T (Om) Ae™%%m ala, —a,,)

— = ¢

T (0;) Ae— 29,

ecniu lg {,=8,27, pacuernas wHarpyska oxoao H50%, noayuum (npH
COOTBETCTBYIOUIEM CPOKY T CayXGbl pacueTHOM HanpsiKeHHH =¥47,5%
MpyH cTyneHu, pasnofi ~9%): nasg (=9 ouna cocrasyr 00,0317 u aas
i=8—0,00102, a ocTtancubie cnaraemule — elle MeHpie. OKOHYATEND-
HO MOJIYUHM

, (24)

| 1,065
Ip = — (2.0,0327 1 = - 2
p o ( + 1) v £, oy (25)

T. €. NPHBEACHHOE BPEMSA NPH HUCNLITAHHH C NEePHOAHYECKON pasrpy3koi
JauilL Ha 6,5Y% npeBbllIaeT ero ANsi HENpPepLIBHOTO HArpy»XeHus. 3ITa
pa3HHLA NPaKTHUYCCKH HE HUMEEeT 3HAYeHHHA, TakK KakK HNpHBEIEHHOE Bpe-
M npu onpeneneund Ki(f) Bxoaur nox 3uaxk Jaorapudpma. I[lostomy
VKA3aHHYIO Pa3HHiy B JaJbHeHIIHX pacyetax HE YYHKTLIBAEM.

Ilpnx npuBJeyeHHH K OUEHKE HecywleHd CnocoOHOCTH COeaHHEeHHS
HCNBITAHUNA AJHTEJbHOH Harpy3koH BO3MOXHO AaTh OTBET Ha CYyllecr-
BCHHO BAXHKII BONPOC, COXpaHAETCA JH HEM3IMCHHOH BO BpPEMEHH pac-
YeTHast CXeMa COeAHHEHHA? PacCMOTDHM NOCTPOEHHE DE3YJbTATOB IJH-
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TeJIbHLIX HCNBITAHHA COEAHHEHHA a rpaduk npAMohA no ypasHeruw (9)
C leJAblo CpaBHeHHs palOThl HCNBITAHHOTO COCAHHEHHS H JAPEBECHHB
noj AJuTeNbHOH Harpy3koi. Ha rpaduxe npsmoi no ypasHeHHio (9) no
OCH OpJIHHAT OT/IOXKEHH OTHOCHTEe/hHbIE BEJHUMHE HanpsxXeHHA (B %).
ODTO NO3BOJIAET HENOCPEACTBEHHO NPHMEHHTb YKa3aHHbI rpadux ans
COAOCTABJEHHA [aHHBIX HCNBITAHHA coeAHHEHHWH NJHTENLHOH Harpysxoif
C 3aKOHOMEPHOCThIO AJHTEJNbHOH INPOUYHOCTH JpeBecHHb. C 3tol uesbio
C/AE/IYET YPOBHH YCHJHH B OJHTEJbHHLIX HCHBITAHHAX BHIPA3HTb TaKXe B
OTHOCHTENBHHX BENHYHHAX K ycHAHw Ny, noaydYeHHOMY H3 MAalIHHHBIX
HCNLITAHUE paccMartpHBaeMbix coefHHeHHft. [locsae atoro ocrtaercss ToJb-
KO CKOpPpeKTHpoBaTb ycHaHe N; Takum o6pa3zoM, 4YyToOut OHO COOTBET-
CTBOBAJIO MPOAOJIKHTEJbHOCTH MALIWHHOTO HCOWTAaHHA '), npHBeJeHHON
cornacHo dopmyne (20) X HeH3MEeHHOMY [EHCTBHIO pa3pyuiaiolllero Ha-
npaxenuna !=0513 c¢. Taxkoe npusepennce spemMst ObIO0 NPHHATO IMpH
nocTpoeHud npsAMoi no ypasHenuio (9). Ilockoabky daxrTHueckas cpef-

HAS NPOAOIKHTENbHOCTH 'y MAIIMHHBIX HCOBITAHHUA, NMPOBEAEHHHIX TPH
nojgnexaiuux obpaboTKe B3SKCNepHUMEHTaX, OTJAHYaeTCs OT NpPOAOJIXKH-
TeabHocTH 'y, TO HeoOXOAHMO K BeJHYHHEe YcHAHsK N; BBeCTH INONpaBKY.

N3 nogobus TpeyroJbHHKOB Ha cxeme (cMm. puc. 10,8) HMmeem

Nhoa ﬁt

— — — . 26
17,1 4+ 0,29 17,1 —lgt (26)
H
N N, 17,39 27
{100 — {V{ 17,1~—lg't_ ( )
_'t-!
roe [ — —38-1_2: g 0,513=—0,29; Ni:100 — npunrMaemas 3a 1009

BeJMHUHHa N, c NONDABKOH nOJ8 NpUBeNEHHA ee OT CpelHell mpojaon-

KHTEABHOCTH MAIUHHHOTO HCOBITaHMs !y & 1. _

Haiins Benwunny Nyjg, mepecuuntaeMm pce. 3nauenHs N; (B %) K
Ni1oo; mo noayueHHbIM OTHOCHTEALHBM (B %) Bennuunam Ny; H Jora-
pupMam [; (peKOMeHAyeTCs H3 HECKOJNbKHX 3HAaudeHui g f; anas opgHOro
YPOBHA YCHAHHA, €CJAH OHH HMeEIOTCH, 6paTh cpeliHee) HaHeceM ONBITHHIE
TOUYKH Ha rpaduk npamofi 0o ypasHen#uro (9). Ecay HaneceHHble TOUYKH
pacnonaralotca OJH3KO K YKa3aHHofi npsamofi mo ypasHendio (9), 1O
CHHJXEHHEe BO BPCMEHH HeCcyuled CnocoOHOCTH HCMBITAHHONO COEJHHEHHS
00yCJ/IOBJIEHO 32KOHOMEPHOCTHLIO AAHTENhHOI NPOYHOCTH APEBECHHLI H
ero pacuyeTHaf CXE€Ma COXPaHfAETCH HeH3MEHHOH BO BpeMeHH. Ecin Tou-
KH pacnosiaraioTcsi HHIKE NPSIMOH, C TIPOTPECCHPYIOUHM OTKJIOHEHHEM HX
BHH3, pacueTHAas CXeMa COeJHHEHHs] MCHAeTCH MNoa AJHTeNLHOHW Harpys-
koft. ITocnennuii BLIBOA YKA3BIBAGT HA OpraHHueckKyio nedeKTHOCThL HCHbI-
TAHHOTO COE€OMHEHH M HEOOXOAHMOCTb BHECEHHS B ero pelieHue cyiue-
CTBEHHMX H3MEHEHHHN.

ConoctasjeHye ¢ npaMofi no ypasHeHHIO (9) HeoOXONHMO TakxKe
IpH OUEHKe AJUTEJbLHON MNPOYHOCTH KJIEeeBLIX COeJMHEHHHW, TNOJIYYeHHBIX
Ha Pa3HBIX KJesiX H B DPAa3/JHYHBIX YCHOBHAX H3roTOBJeHHR (NDH 3TOM
AONKEH YYHTHIBATLCA MNPOUEHT PA3PYIIEHHS KJACEBOTO COCAHHEHUS IO
aApesecuHe). Ecau ONbLITHHWE TOUKH pacmoJsaraloTcs HHUXKe MNpAMO#R no
ypasHeuno {9), 10 KneeBoe coelHHeHe cnabee ApeBeCHHBH!.

Pan coeaunenufi Il rpynne (sanpumep, CO€JIHHEHHs HA rBO3JAX,
CTAJLHBIX HareifXx) He HMEET SICHO BhIPAXKEHHOro pa3pyllalomero ycH-
JHsl, NOKA3bIBas pa3sBHTHE 3HAUYHTENLHWX AedopMauui. PacueTHas Hecy-
mas cHocOoOHOCThL TAKHX COEAHHEHHA OOBIUHO YCTAHABJAHBAETCA HCXOASA
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M3 HEKOTOpOH 3apaHee HA3HAY2eMOH, MAKCHAMAJbHO ROMYCTHMOH («HOD-
MUPpYeMOH») BesuuuHL Aedopmaunn. Bonpoc 3akmaiouaercss B TOM, Kax
NPOBEPUTH BHIIOJHEHHE 3TOr0 YCJAOBHA 10 Pe3yJabTATaAM MAaLIHHHBIX
HenolTanuflt coenHHeHHs? ITIpw KpaTKOBPeMEHHBIX HCHOLITAHHAX MOXKHO

onpeJiesIHTh BEJHYHITY HavaJIbHOH nedopmanud B coequnennsax 11 rpynnoi
¢ pabouell yacTel0 B CBEPJICHOM THe3sle (HanpHMep, B COEAHHEHHSX HA
CTaJbHLIX Harejsx), HO PAa3BHBAIOWAACS BO BpeMeHH aedopMalHsa I10J-
3Yy4eCTH TIpH 3TOM NOJYyYaeTcss yMeHblleHHoOH. JI/nst BOCHOJMHEHHA STOro
CTABHT HCHLITAHWA COEJIHHEHHH MJHTEJBHOI HArpy3Koll, KOTOphe no3BRO-
JASIOT JOCTOBEPHO YCTAHOBHTH 3aMETHOE 3aTyXaHWe nedopMauuii nocJue-
AeHcTBHA B OOBLIUHBLIX YCJIOBHAX KoJieOaHHH TEMIEPATYDH H BAAXKHOCTH
OKpyxamwlieH cpefbl NpH JOCTATOYHOR AJHUTENbHOCTH HCOLITAHHE IIO-
CTOAHHOH Harpyskoii — B Teuenue 1,5—2 1er.

Takoi noaxoa AOBOJLHO CJAOXKeH, a raaBHoe — Tpebyer O60NLLIONH
3aTpaThl BpeMEHH H MOMKET OhITb PEKOMEHAOBAH AJA KOHTPOJIS OlLEHKH,
chenanHoil Gonee OhIcTpHIMH MeTodaMH. B PerkoMmenmamusix (cMm. n. 6.5)
npennoXxKeHa ollenka Hecylleli cnocobuoctH coepuHeHud II rpynnw no
Pe3yAbTATAM KPATKOBPEMEHHBIX HCOLITAHHH HA OCHOBe aHaJu3a aed)op-
Maunit., Crpourcst rpadk 3aBHCHMOCTH ocTatouHoll pedopmauwn 3a
IIHKJ OT YHOPYro#l, NO3BOASIONIHA HaHTH BepXHIOW rpaHuuy 1 obusacTtu
npoynoil pabotwl coeauneiust Il rpynnu, onpeneasiemvio yeusaneMm Nrioir.
[Tocaenusa penwudna, noaydaemad H3 MAWMHHHBIX HeNbiTauu#, noane-
XHT KOPPEKTHPOBAHHIO HA CPOK CAYKOB KOHCTPYKUHA, B TeueHHE KOTO-
pOro NPoH30HRAET H3BEeCTHOE CHHXEHHE ero BeJHUHHH. 3TO 3HAYHT, UYTO
pacueTHan Hecyulas cnocobHoct Ny  gonKHa TNpeBLIWIATL  SHaUeHHE
yeuaust Ni_y1, ualinieHHOTO H3 MAalUHHHBIX HCOBITAHHH, HA HEKOTOPYIO
BenHuHHy K’i(!), 3aBHCHIILYI0O OT BPEMEHH, T. e.

Ni—11 ¢
e . 2
N > Ky (1) (28)

DKcrnepHMeHTaMbHO YCTAHOBJIGHO, 4YTO BepxXHAf rpandua I obusactw
yapyroi paboTnl IApeBeCHHLl Cr_yr H3MEHAGTCHS TAaK, 4YTO OTHOUIEHHE
Or—r1/G:, TA€ O — BENHYHHA Pa3pyUIAlOlIero HanpskeHHs (MPH HCTLI-
TAHHAX KPAaTKOBPEeMEeHHO{l Harpy3koil paBHOTO BPEMEHHOMY CONPOTHB-
JMeHHUI0 COgpp), COXpaHAETCS TIOCTORHHHIM, T. €. OTHOCHTEeJbHOE CHHXKe-
HHe Or_rr H O¢ B OAHHAKOBHIE NEPHOAH BpeMeHH OAHO H TO Xe. Ha
3TOM OCHOBAHHH, MOCKOJBKY YCHJHe Nj_jp, COOTBETCTBYET BepXxHefl rpa-
nune obJaacTH npouHolt paborel (BesuuHHa yceuans Nioir aas8 coenuhe-
Huit [l rpynnost mo AAHHLIM HCMBITAHHH AJIHTEIBHOR HATPY3KON CHMKA-
eTCH BO BPEeMCHH MeIJeHHee, YeM BeJAHYHHA Or—_ry JPEBEecHHH), 3HaAUe-
Hue xo3bduupenta K’y(f), yuHTHBaWIEro CHHXeHHEe BeNHUHHW Nj_;;
BO BPEMEHH MOXeT OLiTh NPHHATO DPONOPUHOHANLHLIM BeAHYHHE KO03(-
dbrHuHeHTa anHTeabHON npounoctH K’ ({) npu xosdoHIHEeHTe NpoNnop-
HHOHAALHOCTH ~ (0,65, T. e.

Ky (¢) = 0,65K, (£). (29)

[TpoaoXKHTENLHOCTE HCOLITAHHA COEJMHEHHs A0 pa3pVIIeHHHA TMpH

HATDYKEHHH ¢ MepHOAHYEeCKOfi pas3rpy3Kofi onpeacnaum, npuHss =7 c,

n=10, na pupaxenusn (1) 41%51 N;i: 17=10%2.7=700 ¢ u pna Ni—-r;:
t'1=0,65-700=455 c; t*aé 5~ 119 ¢ lgt=1,052; 1,052-0,116 »
Ky (£) = (1,94 0,122) 0,65 = 1,18. (30)

[TpeBniiieHHe 3naueHus N;_j;, HE BeleT K HEMeAJNeHHOMY pa3spyiue-
HHIO COEIHHEHHSH, a JHIWbL K HapacTaHuio jAedopmauui, npeaynpexaalo-
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LeMY O Meperpyske KOHCTPYKLUHH. B CBA3H ¢ 3TUM MOXKHQ He TpefoBaTh
JOMOJIHHTEJIbHOTO pe3depBa Hecyuled CNocoOHOCTH COEAHHEHHS K BeJiH-
qyHHe ACHCTBYIOIMEro YCHJAHA H TNPHHATL Ko3gp¢guuueHT Ks, paBHuM .

Torga pjas coefHHEHHA HECYLIEH KOHCTPYKUIHH MOKDBRITHH 3JaHHH noay-
yuUM KO3()(DHUHEHT HaJeXXHOCTH

K' =K (t) BK,. (31)

Yudtoisass puipaxenisa (30) u (31), a Takxe noBbllueHHyi0 Aedopma-
THBHOCTb coegHuHenHst 11 rpynibl, ¢nocoOCTBYIOILYIO BbipaBHHBAHHIO YCH-
JIHH MEX/Y COCIHHEHUAMH 3JEMEHTOB KOHCTPYKUHH, IPHMEM 3HaueHHE

Ky=1,42 (BMecTOo 1,57, cM. BhllUe) H noayyum K. H. aasa Nyi_r;, pas-
HDLIM.

K' =1,18.0,8.1,42=1,34 = 1,3, (32)
Il B KadvecTBe OCHOBHOro mas coeanHediit Il rpynnel HepaBeHCTBO (7)
Ni—
Sl i 1 6 > 1,3.
Nn

B ponosdenne K stoMy coemuHents [ Tpynmel AOMXKHH Taxxke
YAOBJETBOPATL HepaBeHCTBY (6)

N¢
Nn

> K, (6)

rue
K=1,38(1,94—0,1161g1¢),

YTO [pefycMaTpPHBAeTCA Ha CJydyafi nOABJEHHMSA HAPYIUEHHH CIJIOLIHOCTH
MaTepHaJla 3JeMeHTOB COeAHHEHHs (KaK pacTpeCKHBaHHe, pacKa/jibiBa-

HHE H T. I.) B OpoLecce HHTEHCHBHOTO pa3BUTHUA Jedopmauuit sBo Il
06J1aCTH.
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