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NPEAUCJIOBHUE

BrinyckHas ksanndukannonHas pabora (BKP) marucrpa asisercs
CBOEro poja «JAMCCEPTALMEN», BhINOJIHEHRHON MarHCTPaHTOM Ha OCHOBE
ero Hay4HbIX U3BICKAHMH, MPOBEACHHBIX M0/ HAYAJIOM HAYYHOI0 PYKOBO-
nutens. Pabora pospkHa oTpaxkaTh JIMUHBIN BKJIAJ MAaruCTpaHTa B Hcclie-
AyeMyio npofieMy U CBHAETEIbCTBOBATE O CNIOCOOHOCTH aBTOPA K CaMo-
CTOATEILHBIM HAYUHBIM HCCIIEIOBAHUAM WM pa3paboTKam Ha OCHOBE 110-
JIy4E€HHBIX B potecce 00yYeHHs TeOPEeTHIECKUX 3HAHUH U NIPAKTHYCCKHX
HABBIKOB.

Ilens HanucaHus BuINYCKHOH KBaTH(pUKAUMOHHON paboThl MarucTpa —
PACKPBITH HAYUHBIH 1 TBOPYECKUI TMOTEHUHAN MArHCTPANHTA, NOATBEPANTD
ero npodh)ecCHOHANBHYIO KBanu(puKkanuio ¥ NoKasaTh NOAroTOBIEHHOCTH K
IPOBEJICHHIO UCCITEJOBAHMI B COOTBETCTBHH ¢ BhIOPaHHBIM HANpPaBICHHEM
NOArOTOBKH.

[To pesynbraTam 3aMUTHI BHINMYCKHOM KBaNHPHKAUNOHHON paboTsl
miaruerpa locynaperBeHHas sk3ameHaunonHas komuccus (I'OK) paer 3a-
KIHOMEeNe 0 BO3MOXKHOCTH NPUCBOEHHUA BBIITYCKHUKY MarucTparypsl Kpa-

nipukaunn «MarueTp» no Hanpasnenuio noarotosku 08.04.01 «Crpou-
FRNLCTHON,

I3 yue6noM nocobuu npeacTaBieH TIPUMEP BbINYCKHON KBanuduka-
uoniolt paborel no teme «McecneaoBanne HanpsHKEHHO-AePOPMHPOBAH-

Hoo CoCcTosHus IICPCBOKJICCHHX 6a.!10‘leIX xoucrpyxuuﬁ, yCPUICHHBIX
ORI RION,



1. MOPA/IOK YTBEPKJAEHWA U U3MEHEHWA TEMbI
BBINMYCKHOM KBAJIMOUKALIMOHHON PABOTBI MATUCTPA

Tema BBITYCKHOM KBATH(PUKALHOHHON paboThl MArnucTpa J0JKHaA CO~
OTBETCTBOBATH BHLIOPAHHOMY HANPABIEHUIO MArHCTEPCKOH MOATOTOBKH H
6BITh AKTYAILHOMN C TOYKH 3PEHHS COBPEMEHHOTO COCTOAHMA H NepcrneKTHB
pa3sBHUTHA HAYKH, TEXHHKH U KyJIbTYpbl.

IIpeaBapuTENbHYIO TEMATHKY ONPE/IENSET BhITYyCKAIOUAd kadenpa.
IMocTynaromuii B MArNCTPaTypy BHIOHPACT OJIHY H3 yKa3aHHBIX TCM, corna-
COBBIBACT €€ C 3aBeAyIOIMM BhiNycKatouei kadenpoi 1 NpeanonaracMbiM
Hay4HBIM PYKOBOAMTENIEM.

[TocTynarouwuii B MarueTparypy HMeeT Npaso NPe/UIoKITh cobcTBEH-
HYIO TEMY MaruCTepcKoro HCCIe0BaHMA. OueHKa aKTyanbHOCTH TeMBbI Bbl-
nycKHol kBanupHKAHOHHON paboThl MArHCTPA NPOBOAUTCA 3aBeAY LM
kadeipoit, OH e JaeT U NpeABAPHTENLHOE COTJIACHE Ha HAYHHOS PYKOBOJ-
CTBO, KOTOPOE PUKCHPYETCA HA 3aABICHUN MarHCTPaHTa.

CornacoBasHas TakuM o6pa3oM TeMa NCCIe/I0BaHHA MOIEKHUT Aaitb-
Helimeii paspaborke.

B ciydae HeOGXOAMMOCTH M3MEHEHMA WM YTOYHCHHA TEMBbI BBIITyCK=
HO#It KBanndHKaUMOHHON paboThl MarueTpa 3aBe/yIOIHil BEITTyCKAIONIeH
kageapoil Bo30yKIaeT XOAATAHCTBO O BHECCHHH COOTBETCTBYIOLIMX H3ME-~
HEeHuUil B NPAKa3 pEKTOpa He MO3JHee YeM 3a Ba Mecsla 10 3aliThl Maru-

CTEepCKOil BBITYCKHOMN paboTsl.

2. HAYYHBINA PYKOBO/IUTEJIb BBINTY CKHOM
KBAJIMOUKALMOHHONW PABOTbI MATUCTPA

.

Jlns HanucaHWs BhIMYCKHOM kBanUUKAUMOHHON paboThl MarucTpi

K@KOMY CTYACHTY HA3HAYAeTCH HAY4HbIN PYKOBOAHTEI.

Hayunoe pyKkOBOJACTBO BBIYCKHO KBAIMPUKALNOHHOH paboTroit M
FHCTPa MOTYT OCYUIECTBIATE Mpodeccopa H AOUCHTHI BblITyCKaroweH Ki
denpsl MHCTHTYTA apXUTEKTYPbl, CTPOUTENECTEA H suepretku (MACH),
K pykoBOACTBY MarucTepcKo BHIYCKHOM KBamHbuKauMOHHOH paGorol
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MOTYT NPUBJEKATHCA CIISHMANUCTBI N3 YUCIIA PYKOBOAUTENEH U pabOTHHKOB
opradu3aumii (AMeroLMX cTax paboTsl B JanHOW npodeccrnonanbHoR 06-
JIaCTH He MEHee TPeX JIeT), AeATeTbHOCTh KOTOPBIX CBA3aHA C HANPaBIEHHO-
cThi0 (nMpodunem) peann3yeMoil nporpaMmel MAruCTPaTypsl.

OpuH npenofasarellb MOXKET ObITE pykoBoaHTENeM He Oonee Tpex
MarucTepCcKuX BBITYCKHBIX KBaTMPHKALHOHHBIX pabor.

Ho 15 oxrabps nepsoro roga o6yueHus HayuyHbIi pPyKOBOJAMTENH H
MarHCTPaHT COCTABJIAIOT NPOEKT HHAMBHAYAILHOrO IUIAaHA MAruCTPaHTa,
YTOYHAIOT TeMY BBINTYCKHOH kpanndukaupoHHod paboTsl marucrpa, ee
CTPYKTYPY M IIJIJaH MArHCTEPCKHUX MCCIEAOBAHNH.

B 06#3aHHOCTH Hay4YHOIO PYKOBOJMUTE/SA BXOIHUT:

— MOMOILb B BEIOOPE TeMBbI BBITYCKHOW KBaTMPUKAIMOHHON paboTsl
MarucTpa u B pazpaboTke KajJeHRapHOro IviaHa-rpadmka Ha BeCh NEepuos
BBITIONIHEHUS paboThI;

~ CHCTEMATHYeCKOe KOHCY/JIbTHPOBaHHE MarucTpadTa no npobiema-
Tuke paboThl, BBIOOPY JHTEPATYPhI, MOUCKY HHpoOpMauun, cOopy JaHHBIX
i T. JI.; OKa3aHHe MOMOLIH B pa3paboTke TEOPETHYECKON U METON0IOrnYe-
oKofl 6asel HCCneNOBAHKA,

~ COMeNCTBHE B OPraHW3alMy KOHCYIbTALMI C IPYTUMH CrieLHaTH-
CTAMH,

~ KOHTPOJIb 32 XOAOM MCCIIEOBAHUA W €r0 COOTBETCTBUEM YTBEp-
WCHHOMY TUTAHY;

~ 3AKJIOYNTENBHAA TnpoBepka paboTel, B TOM 4YHCIE Ha IUlaruar
(00heM 3aMMCTBOBAHUI HE JO/DKEH npeBblats 30 %);

* NOArOTOBKA Pa3BePHYTOr0 MUCHLMEHHOI'® OT3bIBA, B KOTOPOM H3Ma-
[UOTUN DKTYAITLHOCTS TEMBI; OTPECISeTCs IHYHOE YYacTHE CTY/ICHTa B pa3-
PUOOTKE NIIOKEHHBIX B BBINYCKHOH KBaIM(UKALMOHHON paboTe MarneTpa
HONOMeHH, 10CTOBEPHOCTD 3THX NMONOMEHUH H Pe3YNIbTaTOB; YKa3bIBACTCA
CIRHEHL HOBH3HBI, HAYYHAS B MPAKTU4ECKas 3HAYMMOCTh Pe3yJIbTaTOB HC-
PURAOBANIN, 1AeTCA 3aKITIOYEHAE O COOTBETCTBHH (HECOOTBETCTBHM) Npea-
Sranienoi paGorter tpeGoBaHusM, NPEABABASEMbIM K BBIITYCKHBIM KBAJIK-
‘mmmmmmm paboram marucrpa;

yunctne s sacesaanu 'K no 3amure BITYCKHBIX KBATH(pUKaNH-
B pahor MarueTpa.,




3. IPOMEXXY TOYHBIN KOHTPOJlbuBA NMOArOTOBKOM
BLINNYCKHOM KBAJIMOUKAIIMOHHON PABOTBI MATUCTPA

Opranu3anus TeKyulero KOHTpos 3a XOA0M BKP Bosnaraercs Ha
HAYYHOI'0 PyKOBOAMTEIA U 3aBEAYIOLIEro BBINTycKawoell kadeapoi.
Texywil KOHTPOJL NpenonaraeT MpPOBEPKY cobmonenus mard-
crpanToM rpaduka paboT, OlEHKY MONYHMEeHHbIX pe3y/bTaToB HCCICA0BA-
HUM ¥ MX NPEeACTaBJICHHE B BHE Pa3/ie/iOB BBITYCKHOM KBAIH(PUKALMOHHOM
paboTel MarucTpa.
Texyunii KOHTPOJIB 32 XOJOM KCCNIEJOBAHHH MOXKET OCY LICCTRIATECH
B ClieAyIomMX popMax:
— coBeceOBAHHE MArMCTPAHTA C HAYYHBIM PYKOBOAMTENEM (HE pexe
OJIHOTO pa3a B ABE HEAENH);
— cofeceoBanye MarucTpaHTa ¢ 3aBEAYIOIIHM BBIIYCKAIOLIEH Ka-
(esipoii (He pexe OQHOIO pasa B CEMECTP);
HPOUCHTOBKA BBIMONHEHUA paboTHl APYrUMH COTPYAHUKAMH Ka-
enpu (He pexke 0IHOro pa3a B Be HEleNH B HETBEPTOM cemecTpe);
GIMET MATHCTPANTA Ha 3acenanny kadenpst (OAMH pa3 B CeMECTp);
AN A BIYCKHOM KA (PUKALMOHHON paboTh MArueTpa Ha
VAL et (e HOSIMeE YEeM 33 1IeCTh Helenb 10 CpoKa 3ALUUTBHI);
P AR WY ORHOR KB HKAMOHHO paboTel MarucTpa
AR s
CR g APy iy ornol knmtdgukannonon paboTsl
SR A TR MATHTPANTOM ChoeMYy Hay'HOMY PYKOBOAH-
PR R AR ’00“ A0 e jt'n MM T B HMECTE C SABJICHUEM O CaMOo-
SRRCNRH N TRL U 21T RO DA L UL LU PICE (npae. 1),
FYRUBANTRIL BRIANIYET poRepKy paboTil, B TOM Yucse Ha 00beM

AL RO, PR AT KOTOPOR Y KRIKIBACTCA B 3aKITFOICHEA KOMHCCHH
DO Y (s ) W gnpaRke-OTHeTe 10 aHTHILIarHaTy (npun. 3),
WO e S S e 1o St

RIS Y LM pyKoBoauTeiem paboTa caaercs Ha Oymax-
WO OO Te (HORCHITeNLHAS 3anucKa U TJIAKaThI) HE NOo3[iHee 4eM 3a
FOC e I 0 A0t 1t HOPMOKOHTPOITB, B paMmKax KOTOpPOro AenarTcei 3a-
wenia o odopmnenmo BKP B cooretcTBiM ¢ TpebOBaHMAMH HOpMA-

PO TEXHIMeC KON IOKYMEHTaLKHN.
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HcnipapnenHas nocjie 3amevyaHnii 1 NOANKMCaHHas HOPMOKOHTPOJIEM
paboTa nepeaeTcs Ha GyMaKHOM HOCHTEJIE 3aBE/YFOLIEMY BBIITYCKAlOLLe
xadeapoit Ha yTBepIKACHUE HE MO3/IHee YeM 32 CEMb HEH 10 3alIHThI.

[TonmHoCTHIO NOANKCAHHAA paboTa Nnocsie yrBepiKIeHHA 3aBeAYIOLHMM Ka-
peapoil oTnpapnseTca Ha PELICH3HIO HE MO3/IHee YeM 3a [IATH AHei [0 3aLUTSL.

Hayunbiii pykoBoauTens faet or3eiB Ha BKP He nosnnee yem 3a Tpu
JIHS 10 3AUIHTHI.

He nozxuee yeM 3a [Ba aHs 10 3auThl padoTsl B 'K BeIMyckarouman
Kadeapa NPUHMMAET pelleHne o pekomengaluu pabotsl K 3auure. Opopm-
JIEHHAA B COOTBETCTBHHM ¢ TpeGOBAaHMAMM BIMYCKHAs KBaJM(UKALMOHHANA
paboTa MarucTpa BMECTe C OT3bIBOM HAYYHOTO PYKOBOAHTEIA U peleH3Hel
npejcrapnAercs 8 'DK HENOCpeACTBEHHO B JeHb 3aLLNThI.

4. PELEH3UPOBAHME BbIITYCKHOM
KBAJMO®UKAIIMOHHOW PABOTbI MATUCTPA

BeinyckHas kBann(ukanioHHas pabora MarucTpa noiexuT obs3a-
TeNLHOMY peleH3HpoBaHuIo. COCTaB peleH3eHTOB YTBEPHK/IACTCA Ha 3ace-
JIaHHM BHITYCKaoLeH kadeapel MyTeM roJIoCOBaHHA.

BrinyckHble KBan(pukauvoHHeie paboThl MOTYT PEUEH3HPOBATH BbI-
COKOKBANUHUMPOBAHHbIE CNEUUANUCTBI APYrHX yupexaeHuil obpasosa-
HHA U HayKH (KaHAMAThl W JIOKTOPa Hayk), COTPYAHHKH OpPraHoB rocyaap-
CTBEHHOrO yNpaBjieHus B cdepe CTPOMTENBCTBA HIM JIMUA, 3aHHMAKOKE
PYKOBOJALIME [JOJDKHOCTH B CTPOMTENbHBIX OpraHH3aumMsaX (reHepasbHbie
aupekTopa, rinasHbie HHkeHepsl npoektos ('HIT) wim rnaBHsle apXuTeK-
topsl npoekros (I"AIT)).

Brinmyckarotan kadepa Brpase 3anpocuTh KONuio aumsioma o 0bpaso-
BAHMK PELIEH3EHTA H KOIHIO €ro TPYAOBOH KHIKKH B NPHIIOKEHHH K €ro pe-
LISH3UH U151 NOATBEPIKACHUA ero KBUTn(UKalMi U 3aHIMAeMO# JO0/DKHOCTH.

B 0643aHHOCTH PELIEH3EHTa BXO/NT NPOBEPKa MPEACTaBIeHHON Ha pe-
LEH3HPOBAHHE BHIMYCKHON KBAIHQUKAUNOHHON paboTel MarucTpa u noaro-
TOBKA PA3BEPHYTOMH MHCHMEHHON PEEH3NH, B KOTOPOH JO/DKHBI OBITH OTMe-
YeHbl AKTYATBHOCTh TeMbl, 0G0CHOBAHHOCTb BBIBOJIOB H MOJIOKEHHH, TOrHY-
HOCTh nocTpoenms BKP, Hamuue kpuruyeckoro o63opa siureparypsl. Kpome
TOTO, pPeleH3eHT 00A3aH yKa3aTh HENOCTATKH M ciabble CTOPOHBI PaboThI;
PUBECTH 3aMeYaHHA O O(POPMIIEHHIO U CTHIIIO HTOXKEHHA MaTepHana.
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PelleH3eHT B CBOEM 3aK/TIOYeHHH peKoMeHayeT paboTy K 3aiuTe («pe-
KOMEHYeTCH K 3alTey, «He PEKOMEHIAYETCH K 3aUIuTe) ), BHOCHT MpPeEio-
enue 06 oleHke paboThl (KOTIHYHOY, KXOPOUIO», «yAOBIETBOPHTEITLHON,
«HEY/IOBNIETBOPUTENIBHO») W NIPUCBOCHHH CTYICHTY KB TN(UKALMH «Ma-
rucTp» 1o nanpasnennio noarorosku 08.04.01 «CrponTenscTBOY.

5. TPEBOBAHUA K CTPYKTYPE BBIITYCKHOM
KBAJIMOUKALIMOHHON PABOTbBI MAI'HCTPA

Beinycknas ksanupukaiuponsas pabora marucTpa A0mKHA COACP-
KaTh CIIeAYIOLME CTPYKTYPHbBIC JJIEMEHTHIL:

— TUTYJIbHBIN JINCT,

— 3aJlaHue;

—~ AHHOTAUMIO;

— cojieprKaHue;

— mepeveHb TEPMHUHOB U YCJIOBHBIX obosnauenuit (npu Heobxonn-
MOCTH);

— BBEAEHHE,

~ OCHOBHYIO 4aCTh, pa3ONTYIO HA [JIABBI, B KOTOpO#H NPUBOIATCH aHA-
JI3 HAY4HON NUTEPATYPBI, ONUCAHHE MCMOJNIBIOBAHHBIX METOJIOB, a TAKKe
CYLHOCTH ¥ OCHOBHBIE Pe3ybTaThl HCC/ICAOBAHI (MMHMMYM TpH IJ1aBbI);

— BBIBO/IbI H PEKOMEH/1aLUH;

— CIUCOK HUCTIOJL30BAHHOM JIMTEPATY Ph;

— npunoxenus (npu HeOOXOAUMOCTH).

Kaxapiii pazgen pabotsl (aHHOTAUMA, BBEACHHUE, IMAaBbl H NOATIABBI
OCHOBHOI YACTH, 3aKJIIQUEHHE, CIIHCOK HCNONB30BAHHOM JIMTEPATYPbI H T. n.)
JIOJIKEH HMETh 3arnaBue, a TAKKe HAYMHATHCS ¢ HOBOH cTpaHMup (3a uc-

KJIIOYEHHEM TIO/Ir/1aB).
Turyasustii aucr BKP odhopmasercs coriacHo npuil. 4. Hazpanue

BBITYCKHOM KBaT(UKAHOHHON paboThl MarucTpa J0/DKHO OBITH KPATKUM,
onpeaenaTh 061aCTh IPOBEICHHBIX KCCTIENOBAHNH, OTPAXKATh UX LECIIL H CO-
OTBETCTBOBATH cojlepkanuio paborel. B nazsanuu BKP crenyer n3berars

YCTIOKHEHHOM TEPMUHONOTUH, COKPALLeHHH U ab06peBHaTyp.

Jaganue oQOPMIRETCA COINIACHO MPW. 5 W pacnevaThiBacTCs Ha
obeunx croponax nucra. OHO COAEPHNUT CBEACHHA O TEME BKP, nomep npu-
ka3a o6 YTBEpXJCHHUH TeMBI, JaThl BBIIAYM 3a[aHud W CHatuH roTOBOWM
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pabotei. Takxke B 3a1aHUM NPHBEAEHBI HCXOAHBIE NaHHBIe K BKP, nepeyens
MoAIeKALKUX pa3paboTke BONPOCOB U NepedeHb rpadguueckoro Marepuana
(nnakaToB).

AHHOTAUHA npeacTaBaAeT coboil KpaTkoe H3NOXKEHUE COAepXaHus
MardCTepCKoi BuillyCKHOR KBaTn(puKaumoHHoi paboTel ¥ ofopmnsercs co-
racHo npuia, 6. OHa BBINONHAECTCA HA PYCCKOM M HHOCTPAHHOM f3bIKE,
H3y4aeMOM MarucTpaHToM B yHuBepcurTere. O0beM aHHOTAUMM HA KaX-
JIOM f3bIKE€ HE JOJDKEH MpeBBILATE MOAYyTOPA ThICAY NEYaTHLIX 3HAKOB.
B Hell npHBOJAAT CEAYIOLIME CBEICHUA: HAa3BaHNE, KPATKOe COLepKaHue,
KOTOpOE JAO/IKHO OTpaXaTh akTyalbHOCThH paboThi, METOMbI HCCAeAOBa-
HUs, 0071aCTh NPUMEHEHHA U T. [.; KOWYECTBEHHbIE NoKa3arenu paborsl
(KONMYECTBO IJ1aB, HCMOJIB30BAHHBIX HCTOYHUKOB JIMTEPATYpPhl, CTPAHUL,
pUCYHKOB, TabNul U npunoxeduit). B aHHoTauuu caenyer ynorpednars
CUHTAKCHYECKHE KOHCTPYKIMM, CBOMCTBEHHBIC A3BIKY HAy4HBIX AOKY-
MeHTOB, u3berarh CIOXHBIX rpammarHuyecknx oboporos. Heobxoaumo
MCIIONIB30BATh CTAHAAPTU3MPOBAHHYIO TEPMHUHOJIOIHIO, H3berats Mano-
pacrpoCTPAHEHHBIX NOHATHH U CHMBOJIOB.

Copepacanne aeTcs NOCNE AHHOTALUKWM U BKIIOYaeT B ceba npony-
MEPOBAHHBIE HA3BaHHUA IJIaB M MOJAIJIaB, TOYHO COOTBETCTBYIOLUHE MC-
NONb30BAHHBIM B TeKCTe paboThl Ha3BaHUAM, ¢ yka3zaHnem crpauul. Co-
nepxkanue opopMaseTcs corsiacHo npua. 7.

[Iepeuens TEPMHHOB H YCJIOBHBLIX 0003HavYeHuii CONEPKHUT pac-
IWHQPOBKU CMEUUANbHBIX TEPMHUHOB, MANIOPaCIpOCTPAHEHHBIX COKpalile-
Huii, ab6peBuaryp, yCnoBHbIX 0003HAYEHUH, KOTOPhIE PACNONAraiOT B al-
dasutHOM nopaake (npui. 8). B ciyuae nosropenus B BKP cnenuans-
HbIX TEPMHHOB, COKpaleHuil, abbpesuatyp, ycrioBHeIX 0603HauYeHU Me-
Hee NMATH pa3 UX pacuiupoBKy NPUBOJAAT B TEKCTE NPU NMEPBOM YIIOMH-
HAHWH,

Beenenne — cm. noapoduee noan. 5.1,

OcHoBHAR 4aCTh — CM. noApobHee noarn. 5.2,

BoiBoabl M peKOMEHAANUN, KAK NMPaBUIIO, M0 PYHKUMOHATLHOMY
JHAYEHHIO YCJIOBHO HOJDKHBI pasfenaTses Ha JBe 4acTu: «OCHOBHBIE
Hayunsie pe3ynbTarhi BKP» n «Pekomenaanmu no npakrudeckomy npu-
MeHeHuio pesyikratroB BKP» (npuin. 9).

B nepBoii 4acTH A@eTCA KPaTKOE M3NIOKEHHE CYUIHOCTH Hay4HBIX
pesynsratoB BKP. 3necs MarucTpaHT ckaro GopMyIHpyeT pe3yJIbTaThl, 3a
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KOTOpBIE eMy MOXeT GbITh NPUCYXKAEHA KBATHOUKALNA MAarueTpa, Hauu-
Has C JOCTHKEHHS LM MCCIeoBaHus, a 3aTeM N0 KaXJ0# NOCTaBJIeH-
HOW 3a11ave.

Bo BTOpO# 4acTH PacKpPhIBAIOTCS BO3MOXKHOCTH MPAKTHYECKOTO NpH-
MEHEHHS TONYYEHHBIX Pe3yNbTaTOB. 3/1Ch %€ MOryT OBITh 3aTPOHYTHI TIep-
CHEKTHBbI Ja/bHEHIIEero pa3BUTHA JaHHOIO HAy4YHOrO HAIPaBJICHNUA.

Cnucok ucnosib3osannoil aureparypsi (npun. 10) cogepxur nepe-
4eHb HCTOYHHKOB HH(pOPMALIMH, HA KOTOpbIE B paboTe NPHBOAATCA CCBUIKH,
u gopmupyercs B coorsercreun ¢ FOCT 7.1-2003 «CUBHU /. bubnuorpa-
duueckan 3anuch. Bubnuorpaduueckoe onncanne. Odmue tpeboBanua H
npasuia cocrasienus», FOCT 7.82-2001 «CUBU/L. bubnuorpaduyueckas
sanuck. bubnuorpaduyeckoe ONUcaHUe JJIEKTPOHHBIX PECYPCOB. Obmwue
tpeGoBanns u npasuna cocrasnenns», FOCT P 7.0.5-2008 « CUBU 1. bnb-
nuorpaduyeckas ccpuika. Obmue TpeGOBaHHA U NPaBUIIa COCTABICHUA H
IOCT P 7.0.12-2011 «CUBUJI. Bubnuorpaduyeckas 3anucs. CoxpaiieHne
CNIOB M CNIOBOCOYETaHMil HA pycckoM s3bike. OOume TpeboBaHus U mnpa-
BIIA». MUHHMATBHOE KOJIMYECTBO MCTIONB30BAHHBIX HCTOYHHKOB JINTEpPa-
TYpbl JOKHO coCTaBnATh 20 Ha3BaHWM, HE CUMTAad HHTCPHET-HCTOUHHKOB,
NPaBOBLIX W HOPMATHBHO-TEXHHYECKHX NOKYMEHTOB. Obuiee KOJIUYECTBO
MCTOYHHUKOB — He MeHee 30 vassanui. Mcnonb3yemasn nureparypa A0/DKHA
6bITh U3/aHa 3a nocnenHue 10 ner.

Mpuaoxenus (NpH HEoOXOAMMOCTH) COEPHKAT BCIOMOTaTE/IbHBIC
MaTepHaIbl (CXeMy), TpaduKy, TAOIHIE], HEPTEXKHN H T. .), Ha KOTOpbIE Ja-
JOTCA CCHUIKH B TeKcTe paboTsl. [TpuiioxkeHns He BKIIOYAIOTCS B obmee Ko-
JMYECTBO cTpaHull paboThl. YHCo npuiokeHnil onpeaenieTcs asTopoM
BKP # ero Hay4HbIM PYKOBOJHTE/IEM.

5.1. Beeaenue BKP .

Bsenenue Bimovaer B ceba:

— 06ocHOBaHKE BbIOOpa TEMBI HCCICIOBAHNA;

— PacKpHITHE aKTYATbHOCTH TEMbI HCCIIEI0BAHNIA,

— MOCTAHOBKY LEJH WM Lenei NecleA0BaHNs;

— onpejeneHne 3aj1a4 UeeeI0BaHus;

~ yKa3zaHye 00beKTa ¥ npeaAMeTa UCC/iel0BaHmA;

— METO/IONIOTHIO UCCIIeI0BAHMNSA;

— obecrieyeHue JOCTOBEPHOCTH MONYUEHHBIX Pe3yJIbTaTOB;
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— yKa3zaHHe Ha Hay4HYIO HOBU3HY paboTsl;

— pacKphITHE NPAKTHYECKON NEeHHOCTH paboTsi;

~ CBEJIEHMA O pean3allii pe3yJibTaToB paboTh! (NMpU HATHYHHK);

— csejenns 06 anpobaru paboTel (cTaTbd ¥ AOKNAALI HA KOHDepeH-
IMAX, aKThl BHEAPCHUA, rapaHTUHHbIC TUCBMA U T. 11.);

— pe3ynsTaThl, BBIHOCHMMBIE Ha 3auTy BKP;

— CBeJIeHHs O CTPYKType u o6beme paborhl (YKazaHue MOTHOro 00b-
ema BKP B crpasuiax, KOnu4ecTBa WILTIOCTpaLuii, TabnLl, NpUioKeHuii, a
TAKX€ NCMOJIb30BAHHBIX UCTOYHUKOB).

[MonoxxeHus, BHIHOCHMBIC Ha 3AWUMTY, AODKHBI ObITH chopmynupo-
BaHbl AICHO, KOHKPETHO, OTPAXaTh CYUHOCTh MOJYYEHHBLIX HAYYHBIX pe-
3y/ILTATOB W COACPXKATh CPABHUTENBHYIO OLEHKY MX HAYYHOMH M NpakThye-
ckoit 3HauuMocTH: «IIpemoXkeHsl HOBBIE METO/BI, MMO3BONAIOIME MOBbI-
CuTh (YNy4YlHuTh)...» U T. 1.

Beenenue, Kak npaBuiio, KOPOTKHIA pazzien o6beMOM [0 NATH CTPAHMIL.

Paccmorpum Huke npumep Beeaenns k BKP na remy «Mcenenosanue
HanpsHKeHHO-1e(OPMUPOBAHHOIO COCTOAHHMA JEPEeBOKIICEHBIX Oano4yHbIX
KOHCTPYKIUHHA, YCHACHHBIX CTEKJIOTKAHBIOY.

HpepecuHa npeacrapiseT coboif UeHHeHIEe ChIpbe, KOTOPOE Haxo-
JMT camoe WHpoKoe W MHoroobpasHoe npumexHenue. JlecHbie pecypchl B
OTIIHYME OT yIuis, pyabl, HedTu BoccTaHOBHMBIL. K 1MONOXKHTENBHBIM CBOH-
CTBaM APEBECHHB! OTHOCAT CPABHHUTE/ILHO HEBBICOKYIO €€ IUIOTHOCTH NpH
BBICOKOMW OTHOCHTE/ILHOM NPOYHOCTH: B 5...7 pa3 Gonblue, yem y OeToHa, 1
Bcero Ha 3...4 % MeHblUe, YeM Yy MPOKATHOW CTa/IM, & TAKXKEe HU3KYIO Tel-
JIONPOBO/IHOCTb, BBICOKYIO XHMHUYECKYIO CTOHKOCTh, IETKOCTL ¥ NPOCTOTY
06paboTKH, XOpOoWKEe aKYCTHYECKHE H ICTETHYECKHE KavyecTBa, OTHOCH-
TENIbHO HEBBICOKYIO CTOMMOCTb.

Ucnonb3oBaHHe APEBECHHBI JUIA CTPOUTENBCTBA HAYANOCH €llUe B
npesuue Bpemena, B XIX — XX BB. 6bu10 co31aH0 1 HanaXeHo MaHy dak-
TYpPHOE POU3BOACTBO AEPEBAHHBIX IMHIOMATEPHANIOB K KOHCTPYKIMHA. UH-
AYCTPHAIN3ALIMA MO3BOJIWIA COKPATUTD BPEMs [IPOU3BO/ICTBA H YBENHYUTD
kauecTBO paspabarbiBaembix usaenuii. [Tocne 1950-x rr. nayanca macco-
BBIH BBIMYCK 3aBOAICKHUX KJICEHBIX JICPEBAHHBIX KOHCTPYKLUHH. OHM 3apexo-
MEHI0BAIH cebf B CTPOHTENBCTBE aPXHUTEKTYPHO BRIpasUTENbHBIX DoJbiiie-
NMPOJIETHLIX 3aHMi ¢ O0NEerYeHHbIM NOKPLITHEM H CO CTOMKMMH K XHMHYe-
CKHM arpecCMBHBIM CpeaM HeCYLIMMH H OrpaXIaroliMI KOHCTPYKIMSAMH.
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MaccoBblit BBIYCK KIGEHBIX [AEPEBAHHBIX KOHCTPYKIWMHA B Poccun (CCCP)
nauasncd B 1973 r. nocsie caayy B 3KCIUIyaTALMIO MIEPBOTo B CTPaHe CHCLMATH-
3UPOBARHOTO NpeanpusTHsi — BolokosaMCckoro 3asojia CTPOMTEIILHBIX Mare-
puanos. B Hauane XXI B. ipeBecuHa MPOIOIDKAET AKTHBHO HCIIONMB30BATHCA B
cTpouTenbHOM cdepe Kak pecypcocbeperatonnii (110 OTHOWIEHUIO K CTANN),
IKOMOIHYECKH YMCTHIA MarepHral.

WecieA0BaHUEM NPOEKTUPOBAHMS 1 TEXHOIOIHH H3rOTOBNCHUA 1EPe-
BAHHBIX ¥ [EPEBOKJIEEHBIX KOHCTPYKLMH, U3Y4YCHHEM bu3nko-mMexaHu4e-
CKHX CBOWCTB JIPEBECHHBI M TEXHONOTHM ee 0OpaboTKH 3aHHMANUCH yHe-
uvie: J1. K. Apnenunos, E. K. Auikenasu, @. I'l. Bensuxus, B. M. BjioBun,
B. H. I'myxux, E. M. 3HaMeHCKHH, 0. M. Usanos, U. C. VHXyTOB,
C. I'. Kaparaes, I'. . Kapncen, JI. M. Kosanbuyk, b. B. JlabyauH,
10. B. Nesunckuii, H. JI. Jleontses, Il. M. Maxapa, ®. M. Manxoc,
B. U. Menexos, A. H. Mutunckuii, 5. K. Muxaitnos, A. 5. Haiiuyk,
B. WU. Ouerun, P. B. Opnosuy, A. H. Ortpemxo, C. H. IlnactuHuH,
A. A. INoropensues, K. I1. [Iatukpecrosckuii, B. K. CaBkos, P. C. Canxa-
posckuit, E. U. Cerosaposa, E. H. Cepos, 10. B. Cnuukoyxos, E. A. Cmup-
tos, B. B. Crosnos, B. U. Tpasyw, C. b. Typkosckuii, B. [". Typyiues,
A. B. Typxos, b. H. Yrones, . ®. Xnebnoi, B. M. Xpynes, A. I'. HepHbiX,
A. C. Yepusix, A. b. lllmuar, B. I'. lllyxos, B. 1O. lllyxo, B. B. ®ypcos,
R. Bauman, K.-H. Gatz, H. Haring, O. Hettzer, F. Kollmann, H. Larsen,

D. E. Lyon, Z. Mielczarek, H. Norris u ap.

O6ocHOBaHMe BbIGOPa U aKTYaNbHOCTb TEMbI

MpuMeHeHMe BbICOKMX AePEBAHHBIX KNeeHbIX 6anoK € COOTHOLEHUEM
h/b 2 6 B CTPOUTENLCTBE B PAUOHAX C HONBWKUMU CHETOBbIMM ¥ TEXHONOTU-
YECKMMU Harpy3Kamu noayumno HoBoe pasguiue, CBA3AHHOE C OCBOEHNEM
CeBepHbIX reppmopﬁﬁ. Pe3ynbraTbl NPOBEAEHHBIX TEXHWYECKUX obcnepo-
BaHWUiA aepesokneeHbix BanoyHbIX KOHCTPYKUWIA NO3BOAWUAKN YCTAHOBUTD,
YTO OTKa3 HeCcylux INEMEHTOB MPOUCXOANUT BCaeacTBue HEeA0CTaTOYHON
CABUIOBOW NPOYHOCTU B HEWTPANbHOW 30HE CEYeHWUA MW obpa3osBaHnA
HAKNOHHbIX TPELMH B MaTepuane, BbI3BaHHOIO PACTAXEHUEM B APEBECHHE
noA, yrnom K BonokHam. OgHo u3 HaNpPaBNeHUiA NOBbILWEHWA IKCNAyaTauu-
OHHOM HAAEMHOCTU [ePeBOKNEeHbIX KOHCTPYKUUMA — yCuneHne onopHbIX
y4aCTKOB, YTO obecneyusaeT NOBbILEHWE NPOYHOCTHBIX noxka3are/ien u co-
NPOTUBNEHWA CKANBIBAKOLMM W PACTATUBAIOWMUM HANPAKEHNAM.
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OraensHbie NccnepoBaHnA B 3TOM HanpasneHun MOCBAULEHbI Npu-
MEHEHUIO NPU U3rOTOB/IEHUM, MOHTAXE U B IKCNAYATUPYEMbIX KOHCTPYK-
WMAX BKNCEHHbBIX CTePXKHEN U HaKNA[ 0K, KOTOPbIe MMEKT CBOM NpeumyLle-
cT8a U HepocTaTku. cnonb3osBaHue B yCUAGHUM NPUONOPHLIX 30H aepe-
BOKNEeHbIX DAaNOYHbIX KOHCTPYKLUMM KNEeBbiX KOMNO3IUUMK Ha OCHOBE
CTEKNOTKAHU M HAKOTEXHONOIMI — HOBOE Hanpasnexue, Tpebywuiee npo-
BeEeHUA CneynanbHbiX UCCNea0BaHMN.

Takum o6pa3om, MOMHO NPU3HATL AKTYaNIbHOM TEMY BbiNYCKHON KBa-
nnpukaymoHHon paboTei, CBA3AHHYIO C yCUNEHUEM nNpeaeNnbHO-Hanps-
JKEHHbIX ONOPHbIX 30H BbICOKUX AepeBOKNeeHbIX BANOYHbBIX KOHCTPYKUUNA
KNeeBbIM ONUrOMEpPOM Ha OCHOBE CTeKNOTKaHu ¢ aobasneHuem yrnepop-
Hbix HaHOTpy6oK (YHT).

Tema BKP coOTBETCTBYET HanpasnenUd NOArOTOBKU Marucrpos
08.04.01 «Crpoutenbcrso» no nporpamme «Teopua U npoekTuposaHue
3[aHUIN 1 COOPYIKEHNUN Y,

Leno v 3apa4m paborbi

Llens — nccneposanune HanpsxeHHo-AedopMUPOBaHHOIO COCTOAHUA
pecypcocbeperalowmx AepeBoKneeHbiX 6aNnoYHbIX KOHCTPYKUUKA ¢ ycune-
HUEM NPUONOPHDLIX 30H KNEEBbIM OAUrOMEPOM Ha OCHOBE CTEK/IOTKAHM C
pobasnennem yrnepogHsix HaHOTPybOoK.

Ona AOCTUKEHMA LN NOCTaBNEHbI Cregyloume 3g0aqu:

— NPOBECTU aHANU3 MUPOBOTO ONbITA NPOEKTUPOBAHUA AEPEBAHHbIX
W AEPEBOKNEEHbIX KOHCTPYKLUMIA, B TOM HUC/E YCUNTEHHBIX NOIMMEPHbIMK
W APYTMMW MaTepuanamm;

— BbINONIHUTL TEOPETUYEeCKUEe UCCNefoBaHua AepesBokneeHown ba-
NOYHOW KOHCTPYKUMM ¢ obocHOBaHMEM OU3UHECKON M MaTemaTU4YeCcKou
MOAENEN aHU3OTPONHOro marepmana;

— pa3paboratb METOAMKY WMHXEHEpPHOro pacyera BbLICOKMX Aepe-
BOK/NEeHbIX BANO0K, YCUNEHHBIX ONMTOMEPOM Ha OCHOBe YHT;

— BbINONHUTL YUCNEHHBIA pacyeT NPeANOKEHHON KOHCTPYKUUM 8
nporpammHom komnnekce (MK) «/IMPA 9.6».

O6beKT uccnepoBaHus — KOHCTPYKUMA BbICOKUX AepeBOKNeeHbix ba-
NOK C yCUuneHnem npeaenbHO-HanpaXMeHHbIX 30H KNeeBbiM ONUIoOMepom
Ha OCHOBE CTEKNOTKaHU ¢ gobasneHnem YHT.
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MpeaMer UccnefoBaHuA — onpeaeneHue HanpsKeHHo-aedopmupo-
BAHHOrO COCTOAHMA BbICOKMX AepeBokneeHbix 6anok ¢ ycuneHnem npe-
AENbHO-HANPAXEHHbIX 30H KNeeBbiM ONMromepom Ha OCHOBE CTEKNOTKAHMU
c pobasneHnem YHT.

Meroaonorua uccnefosaHus

B paboTte MCnonb30BaHbl METOAbI MaTeMaTU4eCcKoro Moaenuposa-
HWUA, OCHOBHbIE TEOPUU U NPeANOCHINIKK CTPOMTENBHON MEXaHUKKU U CONnpo-
TUBNGHUA MaTepuanos, cepTuduyupoBaHHbie BblMMCAUTENbHbIE NPO-
FPaMMHbIE KOMMN/IEKCbI, BBTOMATU3NPOBAHHDIE rpaduyeckme pefaKTopsl U
nporpammot.

[l0CTOBEPHOCTD NONYHEHHbIX Pe3yNbTaTos obecneunBaeTca: npume-
HeHnem Hay4Ho 060CHOBaHHbBIX METOAUK, METOADB MaTeMaTU4eCcKoro mo-
[€NMPOBAHNA W NPUHATBIX B MEXAHWUKE rAnoTes3 1 AonyuieHui, ceptTuuun-
POBAHHbIX NPOrPaMMHBIX KOMM/EKCOB, NOCTaTouHbIM 06bEMOM TeOpeTh-
YECKUX UCCNeA0BaHMMN, CXOAMMOCTBIO pe3ynbTaTos UHIKEHEPHbIX N YUC-
NeHHbIX Pac4eTos.

Hayunan Hoeu3Ha paboTbi:

— paspaboTtaHa pacqeTHas MaTemMaTUHecKas Mopfenb YCUNEeHHOro
ONUromMepomMm nNPUONOPHOro Yy4acTKa Ganky, aAEKBATHO OTpaXKalowas
TPaHCBEPCANbHO-U30TPONHbLIE dnanyeckue cBONCTBA KneeHoun ApesecuHbl
W HaHOMOAMDUUMPOBAHHOIO MaTepuana Ha OCHOBE CTEKNOTKaHWU, INOK-
CUAHOV AUAHOBON CMO/IbI U YINEPOAHBIX HaHOTPYOOK;

~ NPeANOKEHbl YTOYHEHHbBIE METOAUKU MHKEHEPHOTO U YUCNEHHOTO
pac4yeToB Aepes'oxneeabnx 6anoUYHbIX KOHCTPYKLUM C yCUNIeHHbIMU ONOP-
HbIMW YyHaCTKamu. |

MpaKTMyecKas LeHHOCTb paboTs!

UccnepoBaHo HanpsxeHHo-4epopmupoBaHHoe COCTOAHME BbICOKNX
AepeBOKNeeHbIX 6anoK ¢ ycunennem npesenbHo-HanpaeHHbIX NPUONOPHbIX
30H. Pe3ynbTaTbl MCCNEA0BAHNA NO3BONAIOT PAaCLINpUTL 06nacTb NPUMEHe-
HUA BLICOKUX AepeBoKNeeHblX BanouHbIX KOHCTPYKLUMUIA, CHUXKAIOT 3anpe-
[EeNbHbIE HANPSKEHUA B NPUONOPHbIX yHaCTKaX HanoK v NOBbLILAKOT IKC-
NAYaTauMOHHYI0 HAAEKHOCTb KOHCTPYKLUMNA,

Anpobauusa pabotb!

Mo pe3ynbraTam UCCheA0BaHNM onyb6A1KOBaHO YeTbipe CTaTbu, 0AHA =
B M34aHWW, PEKOMEHAOBAHHOM BuiCLUel aTTeCTALMOHHON KOMUCCHEN
(BAK), 1 Tpu — B APYrUx Nepuoanyecknx NM34AHUAX:
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no nepey4Hio BAK:

1. Slucamuukos, M. C. Pac4er 1 ycunexnue npeaenbHo-HanpaMeHHbIX
NPUOMOPHBLIX 30H BbICOKMX AEPeBOKNeeHbIX BanouHbIX KOHCTPYKuun /
M. C. Nucatiukos, C. UN. PouwmHa, A. C. Npubanos, T. O. Nebosa // Neco-
TeXHUYEeCKUn xypHan, —2015. - T. 5, Ne 1 (17). - C. 187 - 197.

8 Opyaux u3oaHusX:

2. JlucamHukos, M. C. YucneHHble nccnefoBaHUA BbICOKUX aepe-
BoKneeHbIX 6anok ¢ ycunewnem onopHbix 30H / M. C. JIMCATHMKOS,
M. B. Monosa, A. H. Cepreesa, C. A. Cugopos // BCT. bionnerexb crpoum-
TenpHoM TexHukm. — 2016, — Ne 5 (981). - C. 35 -37.

3. JlucamHukos, M. C. UccheposaHue HanpaXXeHHO-A4epopMUpOBaH-
HOro COCTOAHMA APEBEeCUHbI, APMUPOBAHHON CTEKNOTKAHbLIO C BKAOYE-
Huem YHT, npu ckansiBaHuu 8aonb BonokoH / M. C. lucatHukos, C. K. Po-
wmHa, E. A. Cmupros, A. C. Npubaros // CoBpemeHHbIe CTPOUTEIbHbIE KOH-
CTPYKUMM 13 meTanna u gpesecunsbl : cb. Hayy. Tp. — Ogecca : Opec. roc.
aKkan. ctp-Ba u apxutekTypsl, 2016. — Ne 18. - C. 178 — 181,

4, lucamHukos, M. C. Pazsutune 0b6nactv npUMEHEHUA CTEKNOKOMNO-
IMTOB B AepeBaHHbIX KoHCTpykuuax / M. C. flucatHukos, C. U. PouwmHa,
A. C. Tpubanos, M. O. lucatHukosa, A. A. Ctpekankun // BCT. BloaneteHb
CTPOUTENLHOM TexHUKU. — 2017, —Ne 5 (993). - C. 50 - 51.

OcHoBHbIe pe3ynbratbl paboTbl A0KNAAbIBANKCE U 0BCYKAANUCL HA
MayuHbiX KOHpepeHumax Bnagmmupckoro rocyaapcr8eHHOro yHUBepcu-
reta umeHn Anekcanapa lpuropbesuda u Hukonaa lNpuropbesuua Crone-
rosbix 8 2015 — 2017 rr., Ha MeXAayHapoAHON HAYYHO-TEXHUYECKOW KOH-
deperunm «CtpouTenpHan Hayka 2016: teopun, npaktuka, uiHosauwm Ce-
nepo-ApkTuieckomy pernory» (Apxaurensck, 2016 r.), Ha XVIII MexayHa-
POAHON HAayYHO-TEXHUYECKOW KoHpepeHunn «CoBpemeHHble CTPpouTeb-
HLIE KOHCTPYKUMK U3 meTanna u gpesecunbl» (Opecca, 2016 r.), Ha Mex-
POrMOHaNbHOM HayuHOM KoHdepeHuum «CtponTensHas Hayka 2017» (Bna-
ammup, 2017 r.).

Pe3ynbrarbl, BbiIHOCUMbIE Ha 3auuTy BKP:

~ PU3MYECKaA U mMaTemaTUyecKaa mogenud ANA pacveTa OnopHbIX

YMACTKOB aepesoKneeHbix Hanok ¢ yHeTom npeaenbHO-HanpAMKEeHHoro co-
CTOAHUA APEBECUHbI;
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— pe3ynbTaTbl TEOPETUYECKOro UCCNeA0BAHMA NPOYHOCTHBIX CBOMCTB
APEeBeCHHbI NPUONOPHbIX Y4aCTKOB BbICOKUX BANOK, YCUIEHHBIX ONUTOME-
pOM Ha OCHOBE CTeKNOTKaHu ¢ gobasneHunem YHT.

Crpyktypa n o6vem BKP

PaboTa COCTOMT M3 aHHOTaUMW, BBEAEHUA, TPEX INaB, CNUCKa anTepa-
TYypbl U3 52 HaumeHoBaHWUM, nNpeAcTasneHa Ha 93 CTpaHnuax, COAEPKUT
58 pucyHkos v 3 Tabnauypt.

5.2. Ocuosuan yacrs BKP

OcHOBHAs 4acTh W3JlaraeTcs B IiaBax, B KOTOPBIX NPHBOAATCH.

— aHanuTHYeckuit 0630p NUTEPATYpPBl N0 TEME, PA3BEPHYTOE obocHO-
BaHue BHIGOPA HANpPABNEHUA UCCNENOBaHMI 1 u3NoKenue obuiel xoHuen-
1 paboTsl;

~ ONMUCAHWE NMPeJMETOB U 00BEKTOB HCCIIC/I0BAHNA | HCMOMIB3YEMBIX
NpH NMPOBEACHNH MCCNEAOBAHNA METO0B;

~ M3M0XKeHWe CYTH BHINONHEHHBIX TEOPETHUYECKUX U (HIIH) dKCrepH-
MEHTANLHBIX UCCNeNOBaHHI;

— ONMCAHME MeAarorHyecKnX NPUEMOB 1 METO/IMK, MO3BOJIAIOUIHX NIPH-
MeHHTH pesyssrarst BKP npu peanusaumn o6pasoBate/lbHOM MPOrpamMmel ba-
Kanaspuara no Hanpasiaenuio noaroroskn 08.03.01 «CrponTeneCcTBOY.

MarucTpaHT ¥ ero Hay4HblH pyKOBOAUTENb Paclpeneniior OCHOBHOM
marepuan BKP np rnasam u CTPYKTYPHPYIOT 110 pasjeiam.

B ananumuveckom 0630pe NATEPATYPhl MAarMCTPAHT NPHBOANUT OYEPK
OCHOBHBIX 7TallOB PA3sBUTHA HAYYHBIX MpPEACTaBJICHUH 10 paccMarpiBac-
Moii npoGneme. Ha ocHose ananu3a padoT, BHINONHEHHBIX paHee [pyruMu
HCCNEI0BATEIAMM, MATMCTPAHT BBIABIIACT BONPOCH], KOTOPHIC OCTATNCE HE-
paspelieHHBIMU, H, HCXO/A H3 TOTO, ONPEAE/ACT NPEAMET, o0peKT 1 3a-
JIa4H CBOMX MCCITeJOBAHMI, YKA3aB MX MeCTO B paspaboTke AaHHOH npobe-
MaTHKH, ,

[pu onucanuu obvexma u NPeoMemos UCc1e008aH s MaruCTpaHT Xa-
pAaKTePH3YeT OCHOBHbIE MOAXO/b! K PELUCHHIO MOCTABNCHHBIX 3a/a, H3jia-
raeT UCTOMb3yeMble TeOpeTUIecKHe U (MiIH) IKCNCePUMEHTAIBHBIC METO/IBI H
0BGOCHOBBIBAET 11€/1eCO00Pa3HOCTE UX MCTIONb30BaHuA. O0A3aTe/ILHO apry-
MEHTUPOBaATh BLIOOp 0OBEKTA W NMPEIMETOB MCCIEI0BaHNA, ONMHCATh CBOM-
cTBa 00BEKTa, B MEPBYIO 04epe b PU3NUECKYIO W MATEMATHYECKY IO MOJCIIH.
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[pu wznoxcenuu cymu cobCmeeHHO20 UCCAEO0BAHUA MATUCTPAHT
JI0JDKEH BBLIEJMTH TO HOBOE, YTO OH BHOCHUT B pa3paborky npobnemsl (3a-
[la4H) WK B Pa3sBUTHE KOHKPETHBIX HANpPaBlICHHUN COOTBETCTBYIHOMUIEH OT-
pac/ii Hayku. MarucTpanT AO/KEH OLEHHUTH JOCTOBEPHOCTh MONYHYEHHBIX
pe3yibTaToOB, CPABHUTEL X C AHAJIOTMYHBIMU PE3yJIbTATaMH OTEUECTBEHHBIX
WK WHOCTPAHHbIX UCCIIEIOBAHMI.

[lpu onucanuu nedacocuyeckux npuemMos U Memooux MarucTpaHT
jomKkeH noapoOHO pacecMOTpeTs, i kKaknx npoduiei 6akanaBpnara v B
KakuX AHCUMIUIHHAX MOTYT NpUMEHATHCA pe3ynsTathi ero BKP. B 1ot ya-
CTH OH ONUCHIBAET BO3ZMOXKHOCTH MCIONL30BaHUA PE3ybTaTOB €ro paboTsi
HA IEKIIMOHHBIX M NPAKTUYECKHX 3aHATUAX [0 KOHKPETHBIM JUCUUIUTHHAM,
a TAKOKe NMPHBOAUT CBEASHHUA O CBOEH MeAarorHyecKoi NpakTHKe BO Bpems
00yuyeHHs B Marucrparype.

Bech nopsagok usnoxenns marepuana 8 BKP pomxken 6b1mh noguntex
LeM uccnieloBalnA, chopMmyiupoBaHHoi cryaeHTom. [{pobaenne Ha rnasel
1 MOATJIaBbI, @ TAKXKE MX IOCAEA0BATEILHOCTE JOKHB! OBITH JIOTHYECKH
OlpaBAaHHBIMH.

Mpwn vanucanuun BKP cnexyer u3berars o6mux clioB 1 paccy X AeHHIH,
besoka3aTeNibHbIX YTBEpKAeHUA. Pe3ynpTarsl HccnenoBanuii Heo6XoaAuMo
H3JIaraTh CXKaTo, JIOTHYHO U apryMEHTHPOBAHHO.

IMpu nanucanuu BKP maructpanT 06s3aH enath CCbUIKH Ha UCTOY-
HIKH, N3 KOTOPBIX OH 3aMMCTBYET MaTePHAITbl WIH OTIAC/IBHBIC Pe3yJIbTaThl.
He momyckaercs nepeckas TeKCTOB APYruX aBTOpoB 6€3 CChUIOK Ha HHX, a
TAKKE IHTHPOBAHHE TEKCTOB 6€3 NCIONb30BAHNA KABBIUEK.

Kaxc1y1o rnaBy OCHOBHOM 4acTy CEAYET 3aBepuiaTh KPaTKUMH BbIBO-
JIAMH, KOTOpBIE MOABOJAAT HTOTH 3TAnoB uccneaosanud. Ha stux BeiBoaax
Gasnpyerca GOpMYIMPOBKA OCHOBHBLIX HAYYHBIX Pe3ybTaTOB U MpaKTHYe-
CKHUX PEKOMEH/IAllH.

PaccMoTpuM HMXKe Kparkoe u3noxeHue ocHoBHOW vactu BKP Ha
remy «HMccnenoBanmne HanpsXKeHHO-1e(POPMHUPOBAHHOIO COCTOAHMA Hepe-
BOKJIeeHBIX OaJIOYHBIX KOHCTPYKUHH, YCHIEHHBIX CTEKJIOTKAHBION.

Mepean 2naea NOCBAUWEHA GHANU3Y MUPOB0O20 ONbLIMA CO30AHUA U
obnacmu payuoHaneHo020 NPUMEHEHUs 0epPesaHHbIX KOHCMPYKYud.

[lepeBAHHbIE KOHCTPYKUMKU B CTPOUTENLCTBE NPUMEHAIOTCA Yenose-
JeCcTBOM C ApeBHenwmnx spemen. [na Hawen cTpaHbl, Ha TEPPUTOPUN KO-
TOpPOV COCPenoTOMEeHbI OrpOMHbIe NecHble borarcTsa, yenecoobpasHocTb
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MCNONb30BaHUA ASPEeBAHHbIX KOHCTPYKLUMIA He Bbi3blBaeT COMHEHMUA. Ha
NPUMEHeHWe ApPEeBEeCUHbl B CTPOUTENLCTBE B/MAIOT HE TONBKO KoAnHe-
CTBEHHbIE 3anacbl, HO TAKXKE U KOHCTPYKLUMOHHbIE, KaYeCcTBeHHbIe, NOoKa-
3aTeNnu — 3Ha4UTeNbHas/ NPOYHOCTb M YNPYrocTb NPU CPAaBHUTENILHO He-
6onbwon macce [11].

JpesecuHa Kak KOHCTPYKUMOHHbBIW MaTepuan

NpesecnHa, uau keunema (ot rped. xylon — lepeso), — C/I0XKHaA TKaHb
APEBECHBIX U TPABAHUCTbIX PACTEHMI, NPOBOAALLAR BOAY U PACTBOPEHHbIE
B HE MUHEPANbHLIE CONKU; YacTb NPOBOAALLEro Ny4kKa, obpasyouanca 13
npokambus (nepsuyHan ApesecnHa) unu Kambus (BTOpUUHARA ApeBecuHa).
OHa COCTABNAET OCHOBHYIO Maccy CTBONA, KOPHeW 1 BeTBen APEeBeCHbIX
pacTeHWiA.

XBOMHbBIE NOPOALI APEBECHHDI MPU CPeAHeR NAOTHOCTU 500 kr/m* 8
15,7 pa3a nerye cranu u 8 4,8 pasa nerye 6eToHa, 4TO NO3BONALT 3HAYU-
TeNbHO CHU3UTbL MartepuanbHbie 3aTpaThl NpU BO3BEAEHNN 3aHUK N CO-
OpyKeHWit. YaenbHaa NPO4HOCTb ApeBeCuHbl BCETo Ha 4,4 % meHble, Yem
cTtanu, v Ha 122 % sbiwe, yem BeToHa.

Temneparyproe paclwmupeHve gpesecuHsbl NpyU Harpese unmn ocTbiBa-
HUM 3HAYUTENLHO MEHbLUE, YeM Y APYIuX CTPOUTEeNbHbIX maTepuanos. B
YC/I0BUAX CUNBHOTO HarpeBsa AepeBAHHbIE 31eMEHTbI UMEIOT YA/IMHEHWA B
2,5 pa3a meHblue, 4em CTanbHbie, B 2,8 pasa meHblue, Yem beToHHbIe, U B
5,7 pa3a MeHblue, Yem anlomuHueBbIe. UmMeHHO No3Tomy ucyesaer Heob-
XOAUMOCTb PACHNEHATL AEpesfHHble 3AaHWA Ha Broku orpaHuquHou
[A/MHbI NOCPEACTBOM YCTPOUCTBA TEMNEPATYPHBIX WBOB.

M3 oTpuuaTenbHbiX MOMEHTOB MCNONb30BAHUA APEBECHHbI KaK KOH-
CTPYKUMOHHOIO MaTepuana MOKHO OTMETUTE NOPOKM ee CTPOeHUA, CHUKAK-
WMe NPOYHOCTHBIE U 3KCN/YaTaUMOHHbIE CBOWCTBA ecomaTepuaia. OcHos-
HbIE U3 HUX — 3TO CY4KM, CBU/Ib, KOCOCION.

MepBbie HOPMb! NPOEKTUPOBAHUA AEPeBAHHbIX KoHcTpyKuwit (AK)
6o onybankosaHbl B 1929 r. UcTopurio Npon3soACTBa U NPUMEHEHUA OK
06bIMHO NOAPa3AENAKT Ha Tpu nepuoga: 1943 — 1955 ., 1973 - 1988 rr.,
¢ 1993 r. no HacToauiee Bpems [22].

MOBLIWEHHOE BHUMBHUE K APEBECUHE KaK K KOHCTPYKLUOHHOMY Ma-
Tepuany obYCNOBNEHO €e aHWU3OTPONHLIM CTpOEeHUem. AHU3OTPONUA (ot
ApesHerped. Gvioog — HepaBHbii U TPOTIOS — HanpasneHue) — pasnnuune
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choicTe cpegbl (Hanpumep, PUINYECKUX U MEXaHUHECKUX: ynpyrocrw,
JNEKTPONPOBOAHOCTH, TENAONPOBOAHOCTH, NOKA3aTeNa MNPeNoM/IEHUS,
CKOPOCTN 3BYKA MAKU CBETA M Ap.) B Pa3HbIX HaNPaBAEHUAX BHYTPU 3TOW
CpeAbl; NPOTUBONONOMKHOCTL U30TPONUK. HaCTHBINA CAy4ai aHu3oTpONUM —
oprorponus (oT gpesHerpey. 6pBO¢ — npaAmol u TPONOG — Hanpasnerue) —
HEOAMHAKOBOCTL CBOWCTB CpeAbl NO B3aWMHO NEpNeHAUKYNAPHbLIM
HanpasneHuam. CyuiecTBEHHOE BAMAHUE HAa aHU3OTPONUIO ApPeBeCHHbI
OKA3bIBALT TAKXKE ee aHaToOMMUYecKoe cTpoeHune (Mukpoctpoenue) [12].

PacnonoeHue ApeBecHbiX BONOKOH BAONb OCK aAepesa obycnhosnu-
BAET pasnuune MexaHU4YecKux CBOMUCTB APeBeCUHbl B HanpasneHum BAONb
U nonepek creona. Moaynm ynpyroctv 8 HanpasneHumn BA0/ib BONOKOH No-
Jru 8 40 pa3 (Hanpumep, ana enun) 6onblue, 4em 8 TPAHCBEPCANbHOW NNOC-
KocT (Monepexk BONOKOH), Npegen NpoYHOCTU Npu OKatum bBonbwe
n 10 pas, a npu pacraxkeHmn — 8 20...30 pas.

OpUEeHTMPOBaHHOE MUKPO- U MaKpOCTpoeHue apesecuHbl 0bycnos-
/IMBAET ee aHU3O0TPONMIO HE TO/IbKO NPU MEXaHUYeCKMX, HO U NPU APYyrux
Pu3nYecKnx CBOWCTBAX — TENNOMPOBOAHOCTb, TENNOBOE pacwupeHue,
3/1eKTPOrNpPOBOAHOCTb, AU3/IEKTPUYECKAR NPOHULLAEMOCTD.

KneeHbie gepeBsiHHble KOHCTPYKUMU. OCOOEHHOCTH KOMNOHOBKM
NONEepPeYHbIX CEMeHUN

Hapaay ¢ uensHoAepeBAHHbIMU KOHCTPYKUNAMMU B CTPOUTENBCTBE NO-
AYMUAY LWIMPOKOE NPUMEHEHWE KNeeHble AepeBanHble KOHCTpyKuuu (KOK).

Kneenana nepeBAHHaA KOHCTPYKLUMA —3TO MOHONUTHAA COBOKYMHOCTb
NePeBAHHbIX AeTanei (namenen) onpegeneHHbIX NapameTpos U B3aUMO-
PacnonoXeHns, COeAUHEHHbIX BOAOCTONKON KNEeBON NPOCNOUKOW. OHK
npeAHa3Ha4valoTCA A1A BbINONHEHUA HECYLMX, OFPaXKAAIOWMX U/Mnn AeKo-
paTMBHbIX (3CTETUYECKNX) QYHKUMA CTPOUTENbHLIX KOHCTPYKUMA [38]. Kne-
eHble AepPEBAHHbIE KOHCTPYKLUUM OTAMYAIOTCA OT HATypPanbHbIX AepeBaH-
HbIX KOHCTPYKUMIA 60NblEeN MeXaHMYEeCKOW NPOYHOCTLIO, popmocTabuns-
HOCTBIO, AONTOBEYHOCTLIO M HaaeHoCTbio [8; 21]. ObnacTe npumeHeHua
KK — cpegHue, 6onblime n yHukanoHbie nponetsi (01 12 o 200 m),

Hauano ucropuun KK MOXKHO OTHECTU K NOAYYEHWUIO NepBbIX NaTeH-
toe O. l'eruepom B 1906 r. n /1. Bakenangom 8 1909 r. [22].

Kneenble Bankv NPUMEHSIOT B Ka4eCTBe HeCyLMX 3/1eMeHTOB B No-
KPbITUAX U NEPEeKPbITUAX CENbCKOXO3ANCTBEHHbIX, NPOMBbIWAEHHbIX U 06-
ULECTBEHHBIX 34aHUNA, @ TAKXKe B 3, aHUAX N COOPYKEHUAX TPAHCNOPTHOrO
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CTPOUTENLCTBA, B TOM YMCHE B NPONETHbBIX CTPOEHMAX AePEeBAHHBIX MOCTOB
[33]. Haubonee WKUPOKO UCNONL3IYIOT KneeHble Banku ANA NEepPeKpbITUA

nponeros o1 6 4o 18 m.
OCHOBHbIE BUADBI KNEeHbIX AepeBAHHbIX 6aN04HbIX KOHCTPYKLWK B 3a-

BUCMMOCTM OT NCNONb3YEMbIX B X COCTaBe MaTepmnanos U KOMNOHOBKK NO-
NepevYHoro ce4eHuA roToBoro M3genus NpPeacTasneHbl Ha PUCyHKe 5.1:

Jepepoxneenpie 6aN0YHBIC KOHCTPYKIHN

1
| | 1

JlouarokneeHsie Kneedanepurie ApMHPOBAHHEIE
Ganku danku KiecHbie Oanku
I
= ]
Mpamoyroassoro |  |[lomaropanepusie| |Llensnopanepisie| | |TIpamoyronsHoro
B ceyCHMA Ganku Gasnxu CeUCHHSA
: Hyroii
Taeposoro __}lsyraaponom’ ] A0y || Tasposoro
CEYCHHA CEUCHHUA HIBCILICD CedeHUA
|_[lsyrasposoro KopoGuaroro KopoGuaroro| | |[AByraBpoBoro
3 CeUCHMA CeYCHNA
CCUCHHA CedeHuA
TpanemeBm - JAsyrasposoro| | | KopoGuaroro
Horo cewenus| | ceueHns CEUCHHA
| [KopsimooGpas-
HOTO CEYCHHA
|__|TpeyroneHoro
’, CeYeHHA
.
JlorkoBoro
L

’ CCUCHNA

PucyHok 5.1 — Buapt aepesokneeHnix 6anox

B 3aBUCMMOCTU OT O4YepTaHua 6anku moryT BbiTb NPAMONAUHENHBIMK
C NOCTOSHHOM BLICOTON, ABYCKATHbIMU U OAHOCKATHLIMU, KPUBONUHEW-
HbIMU C MOCTOSIHHOMN UK NEepeMEHHON BbICOTON, NOMEHbIMMU.
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Aoujateie MHOTOCNOMHbIE KneeHble Banku Nony4aT ckaensaHnem
AOCOK NO NNACTH (B OTAEAbHbIX CAYHARX — NO WUPUHE) U CTHIKOBAHUEM NO
ANMHE € nomouwbio 3ybyaroro wuna [25].

B nNOKpbITUAX 34aHWIA BbLICOTY rNaBHbLIX AOWATOKNEEeHbIX 6anok
06bI4HO Ha3Ha4yaloT He meHee 1/15 nponera, a WHPUHY NONEPEYHOro ce-
yeHua — He meHee 1/8 BobicoTbl Banku, HO Npu IToM Heobxoaumo cobnio-
AaTe yCNOoBUe ONUPaHUA Ha Bankm NPOroHoB UNK AepeBOKNEEHbIX NIUT.
Mpun 3TOM BLICOTY U WHMPUHY CEYEHWA COTNACYIOT C TONLMHON U LWNPUHON
MCNoNb3yembix 40COK [24] ¢ y4eTom NpunyckoB Ha OCTPOXKKY AOCOK NO TON-
LUMHE ¥ Ha OCTPOIKKY BOKOBbLIX NoBepxHoCcTeNn Banok nocne ux cknemkum. Mo
dopme Pa3NMYAIT NPAMONUHENHbIE U THYTbie Banku.

Ecan wmpuna npoektupyemoin banku b npesbiwaer 18 cm, To ee m3-
rotasnueaioT M3 Asyx b6anok HeobxoguMMoM BLICOTBI, HO LUAPUHOIM
0,5b < 18 cm. Nocne yero nonyveHHble INEMEHTLI CnAaYnBaloT 8 obulee
ceyenune Ha bonrax.

Mpwu wn3rotosnenun banok AONYCKAETCA COMETATb APEBECUHY ABYX
COPTOB, NPUMEHAA B KPaWHMX 30HaX Ha 0,15 BbICOTbI NONEPeYHOro ceveHus
ApeBecuHy BTOPOro, a B cpeAHen YacTu — TpeTuero copra. Pekomenayercs
TaKXe UCNONb30BaTh B PACTAHYTON 30HE BbICOTON He meHee 0,15 BbiCoTbI
ceYyeHUn AOCKK TonwmHoN 20 mm, 4To obecneunsaet yBennyeHne HecyLen
cnocobHocTn 6anok Ha 15...20 % NO CpaBHEHMUIO C NPOYHOCTBIO aHANOMMY-
HbiX BaNOK U3 AOCOK TONWMHON 33 Mm.

KneedarepHbie Banku ¢ NN10CKMMY CTEHKAMU NPUMEHRAIOT B KavyecTae
rNaBHbIX 6ANOK B NOKPLITUAX 343HUIA U B KOHCTPYKUMUAX aBTOLR0POMHbIX MO-
CTOB C NponeTamu, He npesbiwatrowmmm obbivHo 18...20 m. BoicoTy kneeda-
HepHbix HaNOK, HCNONb3yeMbIX B KAYECTBE NABHLIX B NOKPLITUAX 3A3HUN,
Ha3Ha4aT 06bIMKO He meHee 1/12 nponeTa U yBA3LIBAIOT CO CTaHAAPT-
HbIMW pasmepamn GaHEepPHbIX NUCTOB.

Ona creHok 6anox ncnonb3yoT BoAoCToMKY0 [31] nan 6akennsupo-
BaHHy0 daHepy [1] ToawmHoM He meHee 8 MM U He meHee 1/130 BbicoTbI
crerkn. Mosca 6anoK BLINONHAIOT U3 BEPTUKANLHO PACMOAOKEHHbIX AOCOK
TONWMHON 33 MM, CKNEEHHbIX Mexay coboM 1 CO CTEHKON. YCTOMYMBOCTL CTe-
HOK 06ecneunBaloT NOCTaHOBKON pebep eCcTKOCTH, KOTOPbIe pPacnonaraloT
¢ warom 1/8...1/10 nponeta 1 cornacytoT co CToikamu GaHepHbIX NCTOB.
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Pebpa ecTkocTu B ABYTaBPOBLIX Gankax CTaBAT CHapyu, a B kopobua-
ThiX — MEXAY CTeHKamu. [1ByTaBposbie Hanky BbINOAHAIOT TaKXKe C BONHW
CTOMN CTEHKOW.

W3 kneedaHepHbix 6aN04YHbIX SNEMEHTOB TpaneuuesnaHoro none-
PEYHOr0o CEYEHWUA, YKN3AbIBAA MX NO rNABHLIM Gankam Kak Hactun, cobu-
PAIOT NepeKpbITUA (NOKPBLITUA) C NponeTamu o7 6 A0 12 M, NpU 3TOM BbICOTA
snemeHToB npuHumaetca or 1/30 ao 1/16 nponera.

Banku TPEYroNbHOro NONePeYHOro Ce4eHNA NPUMEHAIOT KaK HACNOH-
Hble CTPONWAA. YCTaHaBAMBAA WX BNNOTHYHO, cobupaKoT HACTUbI, MCNONb-
3yI0T MX KaK OAUHOYHbIE Basikv U T. A,

KopbiToo6pasHble ceveHun KneedaHepHbix H6anok 06pasyloT Bbirn-
6an v npuKknensan GpaHepy K KapKacy U3 CTPUHTEPHbIX W LWNAHTOYTHBIX ane-
MeHToS8. Boirnb dpaHepsl 0bycnosansaer NosbiweHUE ee YyCTOM4MBOCTH NPH
paboTte Ha COBMECTHOE AENCTBUE CKAaNbiBAOWMX U HOPMaNbHbIX HaNpXe-
HUIA 1 NO3BONAET YBENUYMBATL PACCTOAHWE MEKAY NONEPEeHHbIMU 1EMEH-
Tamu, BbINONHAIOUMMK PONb pebep KEeCTKOCTH.

B uensHodpaHepHbix Hankax MOXHO Becbma 3pPEeKTMBHO NCNONb30-
BaTb OAHOHANPABNEHHYIO TONCTYIO GaHepy B BUAE A/IMHHBIX AOCOK, n3ro-
TOBNAEMBIX U3 OTX0408 daHepHOro NPou3BOACTBA U obnapaouwmx noBbl-
LIEHHO NPOMHOCTBIO NPYU AEHCTBUN YCWNUiA BAOL BONOKOH LUNOHOB.

ApMUPOBaTb CTANbHLIMU NPYTKaMK AepeBAHHbIE Bpycuatbie banku u
KONOHHbI B HECYLLMX CTPOUTENbHbLIX KOHCTPYKUUAX BriepBbie NPeANoxun B
8 1926 r. A. duwep (Fepmanuna). lNepsbie pa3paboTku n uccneA0BaHUA Ke-
eHbIX apMUPOBAHHBIX AEPEBAHHbIX KOHCTPYKUniA nposen X. MpaHxonbm.
CoeamnHeHne apMaTypbl C APEBECUHON B 3TUX KOHCTPYKLWAX BbINONHANOCH
C NOMOLLBIO INOKCUAHBIX M heHoNOopManbAeTMAHbDIX KNEEB [(17].

ApMUpOBaHHble Banku uenecoobpasHo MCnoNbL3oBaTs TOrAa, KOraa
N0 Kakum-nnbo npuuMHam ux BbiCOTa A0/KHA ObiTb NPUHATA MeHee
1/12...1/15 nponera, a Takxe nNpu HEOBXOAMMOCTH NEPEKPLITL bankamu

nponeTsl 6onee 18...24 m [6].
PekoMeHAYeTCA NPUMEHATb apMUpOBaHHbIe Hanku NPAMONUHEN-
HOFO O4EPTAHUA C NOCTOAHHbLIM MPAMOYTO/ibHbIM CEYEHNEM. MOMHO apmu-
poBaTh ¥ ABYCKaTHbie HaNKNM NOCTORHHOID CeYeHWA, UMEeILINE B KNKOYE
FHYTbIN Y4aCTOK, @ TAKKe rHYTOKNeeHble 6ankm.
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BO3MOMHO NPUMEHEHUE KNeeHbIX apMUMpoBaHHbIX Banok npamo-
YroNbHOro, TaBpOBOro, ABYTaBPOBOro U Kopobyaroro ceyeHuir. B kavecrse
apMaTtypsl MCNOABL3YIOT CTaNnbHbIe CTEPXHU Nepuoauyeckoro npoduns,
TOHKYIO BbICOKONPOYHYIO NMPOBONOKY, CTEPXKHU KBAAPATHOIO CevYeHuns, no-
NOCOBYIO CTanb, B TOM 4Yucne nepPopupoBaHHYIO CTaNbHYKD NEHTy, yr-
NeNNAcTUKOBYIO apMaTypy M ApYrve BMAbI KOMNO3UTHON apmaTypbl.

ObbiyHO H3NKKM apMUPYIOT NO BCEN ANMHe, pacnonaras apmaTtypHble
CTEPMHN CUMMETPUYHO B BEPXHEN U HMKHel 30Hax 6anok. MNpu Heobxoau-
MOCTU apMaTYPHbI CTEPIKHWN PA3MELLAIOT B 3TUX 30HaX B 483 rOPU30OHTaNb-
HbiX paaa. MNPUMEHAIT TakKe apmupoBaHue 6anok Ha 4acTv AWHbI,
Hanpumep B HaAOMOPHBLIX YHACTKAX HepaspesHbix 6anok, B y3nax xecr-
Koro conpskeHua banok apyr ¢ gpyrom. C nOMOULLIO HAKNOHHO BKAEGEH-
HbIX CTEPIKHEN apmMupyloT Banku TONBKO y oNop ANA BOCMPUATUA Hanps-
WEHUN CKanbiBaHWUA, MECTHOE apPMUPOBAHME NOMNEPEUHbIMU CTEPHHAMM
MCNONB3YIOT Ha yvacTkax banok (Hanpumep, KPUBONUHEHHOTrO ovepTa-
HUA), TAE BO3HUKAKOT ONACHbIE PACTATUBAIOWNE HANPAXKEHNA NONEPEK BO-
NOKOH U T. A. [34]. ApMrpoBaHMe Ha HacTU A/IMHbLI BbINONTHAKT TaKXKe U B
nponete 6anoYHbIX KOHCTPYKUKUNA, rAe NOABAAIOTCA rNaBHble PaCcTATMBato-
UME N CHUMAIOLUME HANPAXEHUA BAO/Ib BONNOKOH.

Hapaay € apMUpPOBaHHbLIMW AEpeBOKNeeHbIMU HaNoYHbIMK KO-
CTPYKUMAMU B CTPOUTENLCTBE 3apeKomeHzoBanu ceba yenosHopepessH-
Hble BankK, YCUAEHHbIE NPY U3rOTOBAEHUM apMaTYPHOW CTaNbIo; XKECTKOU
apMmaTypov B BUAE WBeennepa, NPUKPenneHHoOro Ha CBapKe K BKNEEHHbIM
NOA YINOM CTEPXKHAM B PaCTAHYTOM UAIN C3KaTOW 30Hax [29]; creknoTkaHbio
8 PacTAHYTOW U/MAN CKATOW 30HAX C TEPMOYNPOYHEHUEM KNEeBoro Co-
craga [5;32]wvT. 4.

CTeKNOTKaHWU: OCHOBHbIE XaPAKTEPUCTUKKU

CTeKnoTKaHb (CTEKNOBONOKHO) — 3TO TEN0-, INEKTPO- U FTMAPON3ONA-
LUMOHHBIM MaTtepuan, CocTOAUMIN U3 B3aUMHO NepneHAnKyNApHbIX nepe-
NNeTeHHbIX HUTen crekna guametrpom 3...100 mkm.

MosBneHWe CTEeKNOTKaHu NpoM3oWNo Npu cneayowmx obcroarens-
creax. Yuyenbie «Corning Glass» npyu nomouy pacnnasieHHoro CTekna co-
eAUHANKM ABa CTeKnaHHbIX 6noka. CnydvaliHbil 06pbiB BO3AYXONPOBOAA
NPUBeN K TOMy, YTO B pacnaasneHHoe cTekno nog 6onbwum pasneHnem
nonana CTpya CxKatoro Bo3gyxa. B pesynvrate obpasosanca ¢oHTaH u3
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CTEeK/IAHHbIX BONOKOH, 4TO U HaTONIKHYNO uccneposarenen Ha naet co3ga-
HUS CTEKNOBONOKHA. B 1936 r. BCheacTBME NPOAO/MKUTENBHBIX IKCNEPH-
MEHTOB NOABUNACH CTEKNOBONOKOHHAN TKaHb, KOTOPas BMECTe CO CTEKNO-
BONOKHOM CTaNa KNio4esbiM 3BEHOM B Npouecce CO3AaHUA CTEKNOTKAHN.
MpoMbilWAEHHOE NPOU3BOACTBO HEMPEPbIBHOTO CTEKNAHHOrO BONOKHA B
CoseTtckom Coto3e snepsbie Hbino OPraHM3oBaHo B 1942 r.

CTEK/IOTKaHb BbIFOAHO OT/IMHAETCA OT aHANOMMUYHbIX MaTepuanos pa-
AOM CBOWCTB, CPeAN KOTOPbiX NPOYHOCTL, AO0NTOBE4HOCTD, CNNOWHARA
CTPYKTYpa, BNarocTOMKOCTb, BbICOKUI YPOBEHDL INEKTPOU3ONAUMNK, HENOA-
BEPMEHHOCTb KOPPO3UK, CTOMKOCTL K PA3NOKEHNIO, B8030EUCTBUIO XUMU-
KaToB, M3HOCY M Nepenaaam TemnepaTtypbl. CBOMCTBA CTEKNOTKAHEN 3aBU-
CAT OT aHU30TPONHOTO CTPOEHUA TKAHW, NNOTHOCTU NEPENNEeTEHUR, n3BU-
TOCTW MNPAKMK, NAOTHOCTA WCXOAHOU NPAXUA W ycnosui Tkayectsa. bes-
ycnosHo, bnarogaps cBOUM CBOMCTBAM CTEKNOTKAHb NONYYMIA WNPOKOE
PacnpocTpaHeHue B8 NPOMbILNEHHOCTH, B CTPOUTENLCTBE, B 4ACTHOCTU B
NEePEBOKOMMNO3UTHBLIX KOHCTPYKUUAX.

MNoBepXHOCTHAA MAOTHOCTb CTEeKNOTKaHeW MOXeT COCTaBNATL
200...1800 r/m%. NNAOTHOCTb HATEWN B OCHOBE U YTKE onpepenserca Konuye-
CTBOM HUTEN B 1 CM TKAHU B NPOAOALHOM W NONEPeYHOM HanpasneHNAX
COOTBETCTBEHHO. OCHOBA — 3TO NPMXKA, PACMO/IOKEHHas BAONL A/INHBI
TKAHW, @ YTOK NepesuBaeT TKaHb B NONepe4yHoM HanpasNeHun. Cneposa-
TeNbHO, NNOTHOCTL TKAHM, €€ TO/ILMHA Y NPOYHOCTL NPK pa3pbise nponop-
LMOHANbHbI YUCAY HUTEH! K TUNY NPAXK, MCNONb3YEMOU NPU TKaYecTBe.

CyuleCcTByIOT pa3nuyHbie BuAabl nepenneTeHuit 0CHOBbI W YTKa ANA Co-
3[aHWUA NPOYHbBIX TKaHe. Bapeupya BUA TKAHW, MOXKHO co3paTh pasHoob-
pasHble apMmupylowmne CTPYKTYpbi, BAUAIOWWE B onpegeneHHoN CTeneHun Ha
CBOMCTBA KOMMNO3UTHBIX KOHCTPYKLMIA C UX NPUMEHEHNEM. B psae cnyvaes
MCNONb30BAHNUA CTEKAOTKaHeN TpebyioTca crieymanbHble BUAbI nepeniere-
HWIA. [INA CTEKNOTKAHEeN BbIAENAIOT NONOTHAHDIE, cap)eBble, CaTUHOBbLIE U
MHOTME Apyrie NAeTeHus, KoTopble COOTBETCTBYIOT BUAAM nNeTeHns TeK-
CTUNBHbBIX U3AENUNA.

Bua, CTEKNOTKAaHU ONpeaenserca CocTaBom v cBOMCTBaMM BONHOObBpa-
3YIOLLEro CTeK/1a, U3 KOTOPOro ee U3roTaBNMBaloT. B 3aBMCUMMOCTH OT COCTaBa
PA3NMYAIOT HECKONBLKO MAPOK TaKOro CTexna: A (BbICOKOWENOUHOE) — U3BECT-
KoBO-HaTpuesoe crekno; C (xummnyecku cToiikoe) — HaTpuit-bopocunuKaTHoe
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crexno; E (anexkTpousonsuymonroe) — antomobopocnnmnkaTHoe crekno; S (8bi-
COKOMPOYHOE) — MarHe3uanbHOo-aNtloMOCUIUKATHOE CTEKNIO; KBapuesoe.

OcHoBHble paboTbl NO YCUNEHMIO AEPEeBAHHLIX U AepPeBOKNAeEeHbIX
GanoUHBIX KOHCTPYKLKA

YCuneHue CTPOMTENbHbLIX KOHCTRYKUMIA — AOCTAaTOMHO CAOMHAA UH-
WEeHEepHas 334343, ANA PeleHMUs KOTOPO HAA0 YCTAHOBUTL NPUYUHY U Xa-
pakTep 0TKasa, NPosBecTn nNoapobHoe BM3yanbHOe U MHCTPYMEHTANbHOe
obcnepoBaHne, BLINONHUTL NOBEPOYHbLIE PAacHeTbl U AaTb rPamMoOTHOE 3a-
KNKOYEHNE U PEKOMEHAALUU NO BOCCTAHOBAEGHUIO U PEMOHTY.

| OavH 13 BUOOB AEPEBAHHbLIX WM AEPEBOK/NEEHbIX KOHCTPYKUMM —
banku. Xapaktep pabotbl 6anouHbIX 3nemeHToB — 13rnb. Kpurepuu paborsi
/APEBECHHbI B 3TOM C/IyMae MOMXHO CBECTU K TEOPUU KNAaCCUHECKOTO paspy-
wenua. B nogasnsouiem 6onblIMHCTBE CyYaes noTeps Hecyuen cnocob-
HOCTU UK PaspyLUIEHKe KOHCTPYKUMK NPOUCXOAAT B cepeauHe nponera. B
CHA3IK C 3TUM OCHOBHAA Macca pelweHun No ycuneHunio 6anok HanpasneHa
Hi CHYOKEHWE BAMAHUA HOPMANbHbIX HANPAXKEHUIN B CepeguHe NPponeTa, a
yCMNeHuem onopHoON 30Hbl ownbouHo npeHebperaior,

Paccmotpum nogpobree paboty npuonopHoro yyactka 6anku. MNopg,
AeNCTBMEM PaBHOMEPHO pacnpeaeneHHon Harpy3ku B ONOPHOM 30He BO3-
HUKAIOT ChEAYIOWME HANPAMKEHHbIE COCTOAHUA:

a) cKanbiBaHue BAONb BONOKOH (casur);

6) cmATUE nonepek BONOKOH (NOBEPXHOCTHOE CKaTve OT ONOPHOW
peaKumn);

8) pacTAXEeHME NoA YrNOM K BOIOKHAM.

MNpu AencTBUMU TakMX FTPAHUYHbBIX HANPMKEHUN BO3MOMKHO pa3spylue-
HUe Ha onope Banku. PacuerHbie CONPOTUBNEHUA APEBECUMHbI CKaNbIBa-
HUIO, CMATUIO W PACTAXKEHMIO NONEPEK BONOKOH U NOA Yrnom K Hum 8 10 1
honee pa3 MeHblUe pacyeTHOro conpoTusBaeHus marinby. Uccnegosanuns
NOKAZANKU, NTO NPUBEAEHHBIE CYMMAapHbIe HaNPsAXKeHUA Noa Yrnom K Bo-
NOKHAM, XOTA M HE3HAYUTE/IbHbIE, YacTO OKa3biBAIOTCA COM3IMEPUMbIMK C
CONPOTUBNEHUEM KNEEeHOW APEeBECUHbI B COOTBETCTBYIOLLMX HAaNpPaBneHMUAX
W CranoBATCA Bonee onacHbiMU, Yem MakcumanbvHble [22]. Benepcrsue
100 pedexTbl n o4ary Nepsbix NPU3HAKOB PaspylieHUn BO3HUKAKT YacTo
WHE J0H AENCTBUA MAKCUMabHbIX HanpsxeHu. Ewe B8 1955 r. 6bin cgenar
BLIBOA O paspywieHun ApeBEeCUHbI B BUAE OTPbIBA MO rMaBHbIM NA0LWLAAKAM
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AAXeE NPU CKANbIBAHUU CTAHAAPTHbIX 06pa3uos. Takoi xapakTep paspyue-
HWUA CBOVMCTBEH U BbICOKUM AepeBOKNEEHbIM Bankam NePeKpPbITUA U NOKPbI-
THA, KneeHbiM bankam-8CTaBKkam B nepeKkpecTHo-6anouHbIX cucTemax, rae

BbINONHAKOTCA YCNOBUA

h> “; (5.1)
: &
h > '1-:;[, (5.2)

rae h —BbicOTa CeYeHnA Banku, tm;

| — nponer 6ankn, cm;
R, — PACHETHOR CONPOTUB/IEHUE APEBECUHbl CKaNbiBaHUIO BAONL BoNOKoH, MIMa;

R, — pacyeTHoe conpoTUBNEHWE ADEBECHHbI n3rnby, MNa.

W3 wepasercTs 5.1 1 5.2 cneayer, HTO npoyYHoCTb 6ankn y onop Heob-
XOAVMMO OUEHUBaTb, KakK Y U3rnBaeMoro aHU3OTPONHOrO 3NeMeHTa, € uc-
NONb30BAHMEM KpUTEpUes NPOYHOCTU APEeBECUHbI Npy CNOXKHOM HaNpA-
WEHHOM COCTOAHUU. YuuTbiBaA 370, HeobxoanMo NpoBepATL NPOYHOCTL
6anoKk NO rNaBHLIM PACTATUBAIOWMUM HaNpPAMEHWUAM, BO3HWKAIOWUM Y
onop, B ciyyae (onucaH 8 pabore [3])

h 1
1210

J1y nposepKy npeanaraeTca NPOBOANTL Ana 6anok NOCTOAHHOW Bbi-
coTbi Ha paccToarum X = 0,9hg oT 0Nopbl, a ANA 6anoK ¢ NnepemMeHHOM Bbi-
covoit cevenns npu x = 1,1h,.

Take CTOUT OTMETUTb, Y4TO paspylieHune Ha/iOMHOW KOHCTPYKUUU HA
onope BO3MOXHO Vi NP ASCTPYKUUA ApesecuHbl BCheacTane HeyA0BNETBO-
PUTENbHbIX YCNOBUIA 3KCNANYaTaUnu [34]. LlenecoobpasHoCTb OLUEHKH npoY-

(5.3)

HOCTU KNEEeHbIX pLepeBAHHbIX Banok noa yrnom K BONOKHAM TaKXe BO3HW-

KaeT B OKPEeCTHOCTAX NPUNOKEHNA COCPeAOTOYEHHBIX CUA, B TOM HACAE BO3-
POCWMX ONOPHbLIX peakLui, B 30HaX KpyTbiX noape3soK, 0cobeHHo y PacTa=
HYTbIX KPOMOK, Ha KPUBONMHEMHBIX YHaCTKax Npy u3arnbe, ymeHsolaAoWwem
KPWUBMU3HY 3NE€MEHTa, U AP. [22]. NpoaHanu3uposas BCE BbILECKAa3aHHOe,

MOMHO CAEeNaTL 8bIBOA O CNOMHOHANPAKEHHON paboTe ApeBecuHbl scnep-

CTBUE aHWU30TPONUK CTPOEHUA, 3 TAKKE 0 Heo6X0AMMOCTH B onpeaeneHHbIX
CIY4anX yCUAUBaTL OMOPHbIE 30HbI 6aN0YHbIX KOHCTPYKUWA.

Hue npeacTasnexa cxema (pUCyHOK 5,2), Ha KOTOPOM CMCTEMaTU3N=
pOBakbl pa3nuuHble BUAb! YCUNEHNA APUONOPHBIX YHACTKOB AePeBAHHbBIX ]
aepesokneeHbix HanoyHbIx KOHCTPYKUMIA B NEpUof U3roTOBNEHWA, MOH~
Ta)Ka ¥ IKCNNyaTayuu.
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OnopHbie 30HbI LeNbHOAEPEBAHHbLIX BANOUHDBIX KOHCTPYKUUIA YyCUNA-
BaIOT TONBKO 8 NEPUOA aKcnayaTayuu. MpruonopHbie yHacTKu yensHoaepe-
BAHHOM BaNKyM HaXOAATCA B YCNOBUAX NEPEMEHHOTO TemnepaTypHO-BNaX-
HOCTHOTO PEeX1UMa, OHU NOABEPKEHDI 6UONOBPEKAEHUAM, Bbi3bIBAKOLLUM
3arHUBaHME W AECTPYKUMIO. Takxe HeyAoBNeTBOpUTENbHAA rMApPON30Na-
umMs KoHyoB 6anok B MeCTax ONUpaHuUA WX Ha KaMeHHble CTeHbl YCKOpAeT
NPOUECC paspyweHnn ApeBecuHbl.

Cambie pacnpoCTpaHeHHbie MeTOAbl YCHNEHUA ONOPHbBIX 30H UENbHO-
pepesaHHbIX 6anok — ITO BOCCTAHOBAEHUE ceveHUA AOoWATbIMU HaKNaA-
KaM¥ ¥ YCTAHOBKa AepeBAHHOTo npoTesa.

Cyuiectayer MeTos, YCUAEHUA ONOPHBIX 30H LenbHOAePEeBAHHbIX 6a-
NOK METaNMUYECKUMI INEMEHTAMK: YCTaHOBKa NPYTKOBOTO nporesa, npo-
Te3a u3 weennepa, obpamnenne oboiimoi n3 yronkos. Bce 3Tn Bugbl Noa-
HOCTBIO MCKOMAKOT ONUpaHue UENbHOACPEBAHHOM BanKkN HA KAMEHHLIE
CTEHbI.

B nocneaHue rogbi sce bonblwe passnBaeTcs XMUMUYECKAR NPOMbILU-
NIEHHOCTb, YTO NPUBOAUT K NOABIEHUIO PA3NUYHbIX MaTepuanos u nonume-
pOB, UCNONL3YEMbIX ANA YCUNEHUA AepesaHHbIX 6aN0UHbIX KOHCTPYKUUWA.

CyuiecTsyeT MeTog, yCuneHna onopHbIX 30H npepesaHHoW banku yrne-
POAHON NEHTON, HaKkNeeHHOW Ha BOKOBbIE FPaHN NO FNABHBIM PacTArMBalo-
UMM HaNPSXKEHWAM NOA YII0OM 30° [36]. Takxe BO3MOXEH METOA ycune-
HUA ONOPHbBIX Y4acTKoB Hanok, 3aKMOYAIOLMICA B BOCCTAHOB/IEHNNA HeCy-
uLen cnoCcOBHOCTU AECTPYKTUPOBAHHbLIX AEPEBAHHbIX 3INEeMEHTOB nyTem
NPUMEHEHUA KOMNO3UTHBIX NOAMMEPHDIX cocrasos [23].

MuoroyncneHHbie TexHuueckue obcnenosanuna CTPOUTENbHbIX KOH-
CTPYKUMM NOKa3anu, 41o npu BCeit NPOCTOTE ONOPHLIX Y3108 KNEEHbIX 6a-
NOK BCTPEYaoTCa U HeyaauHbie peLieHnn, BbINONHEHHbIE He3 yuera aedop-
M3UWIi APEBECUHBI B ONOPHBIX 30HAX BCIGACTBUE H3MEHEHWA BNAXKHOCT-
HbIX YCAOBUIA IKCNAYATAUMUM, HATPY3KK OT MOHTUPYEMbIX NO3aHee NOKPbI-
TUA U KPOBAK, A TAKKE nepemMeHHOM! CHEroBOW Harpy3Ku. B HEKOTOpbIX CAY-
YasxX 3TO NPVUBENO K MOABNEHUIO ONACHLIX TREWUH B 30HE ONOPHbIX Y4acT-
kOB 6anoK, rae AeNCTBYIOT HanbonbluMe CKanbIBAIoWNE HanpameHua. 310
He NO3BONSET PAaUMOHANBbHO UCNONL30BATL NPOYHOCTHOM NoTeHUUan Kne-
eHOMN ApeBecuHbl W TpebyeT 3HaunTebHbIX 3aTpar Ha pemoHTHbIe paboTbl
NO YCUABHMIO KOHCTPYKLUA € pedexkTamu.
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YcuneHue OMOopHbIX 30H AEPEeBOKNEeHbIX 6anouHbiX KOHCTPYKUMA
BO3MOKHO B NPOUECCE U3rOTOBMEHUA NN MOHTAXKA, 3 TaKXKe BO Bpems 3KC-
nayarauum. B 601bWOM KOMUHECTBE KNEEHbIX KOHCTPYKLWIA, BO3BEAEHHbIX
8 70 — 90-e rr. XX cTonervs, K Hayany HOBOrO ThiICAYENLTUA BbIABUACA OAUH
06wt aedekT 8 ONOPHON 30He, BbI3BaHHKbIA cABUIOBbIMU yeuauamu. Oc-
HOBHbIE HANPaBNEHUA YCUNEHUA NPUONOPHBIX YHACTKOB IKCNAYaTUPYEMbIX
KneeHbIX BaNoK — BKNenBaHWe HaKNOHHbIX CTEPXKHEN, YCTaHOBKA HaKNaA0K
nnu M3I1.

YcuneHue KOHCTPYKUMI OT CABUIra ONOPHbIX Y3108 NPOBOAMUTCA C UC-
N0/Ib30BaHUEM CTEPIKHEN, BKAeeHHbIX noa yrnom 30..45° K Hanpasnexuio
80N0KOH [34]. NepBbie e ONbiTbl, NPOBEAEHHbIE Ha IKCNEPUMEHTANbHON
Hasze BONOKONAMCKOro 3aBoAa CTPOUTENbHbIX MaTepuanos, NOATBEPAUNU
G DEKTUBHOCTE M NPEMMYLLECTBA HAKNOHHO BK/EEHHbIX CBA3EW B CpaBHe-
MUK C BKNEEHHbIMU CBA3AMU BAONb BONOKOH. ITOT METOA NPUMEHAIOT ANA
KOHCTPYKTUBHOTO YCUAEHUA BCex u3rmbaembix U CxaTo-uarnbaembix ane-
MEHTOB, YTO NPAKTUHECKN UCKNIOYAET OTKA3bl KOHCTPYKLMIA NO NPULUHE He-
NOCTAaTO4YHOW CABUTOBOM MPOYHOCTH,

Ha kadenpe «MHKEHEPHbIE KOHCTPYKUUKU, AaPXUTEKTYPa U rpaduka»
CesepHoro (ApkTnueckoro) deaepansHoro ynusepcureta umenn M. B. Jlo-
moHocosa (CA®Y) npodeccopom b. B. /labyauHbim u goueHtom A. B. Ka-
PENLCKUM NPEIONKEH METOA, YCUIEHNA ONOPHbIX 30H AepeBokneeHbix 6a-
nok npu nomowm M3MN [14]. Cyrb meToga 3aKn4aeTcA B yCTaHoBKe nna-
CTUHBI B MECTE TPELUMH, BOSHUKLLMX B pe3y/ibTaTe CABMIOBbIX AeDOPMALMA.

MpOYHOCTL HA CKaNbiBaHWe KNEEHbIX AepeBAHHbIX KOHCTPYKUMHA
MOMHO NOBBLICUTL HE TO/IbKO BO BPEMS PEMOHTA, HO U B NpoLecce M3roTos-
NEHUA UAVM MOHTAXa. ITO IKOHOMUYECKKU U ICTETUYECKM LenecoobpasHee.
B Hawel cTpaHe pa3paboTaHO HECKONBKO TaKWUX PEWeHW NO YCUNeHUIo
ONOPHbBIX Y4aCTKOB.

MeTopa, yCTaHOBKM GaHepHbIX NN AOWATLIX HAKNAAOK 3aKNI0HALTCA B
Kpenexe nUCTos GaHepbl AU AOCOK K HOKOBLIM rpaHam Banok Harenamu
uNn knesmu. JLoCKY MOXKHO KpenuTb K 6anke neprneHguKyAPpHO BONOKHAM
KNEEHOM KOHCTPYKLMW MAU NEPEeKPECTHO — NOA YoM K Hum [10].

CyuiecTByeT MeToZ yCTaHOBKU AePeBAHHON NPU3Mbl C BEPTUKANbHLIM
PACNONONKEHWEM BONOKOH. CyTb METOAA COCTOMUT B TOM, 4TO B ONOPHON Ya-
CTW floatokneeHbix 6anok 601bUIOr0 NONEPEYHOTO CeYeHUA BbINUANUBA-
GTCA YroNOK NoA HaknoHom 45°, 3aTem nocne pa3sopora Ha 90° BknenBaeTca
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06parHo. ITUM AOCTUIAETCA MaKCMManbHoe cConpoTMBAEHME APEeBeCHUHbI
CMATHIO N0 KOHTAKTHOM nosepxHocTy 6anku ¢ onopHoii 4acreto (18]

BO3MOXEH METOZA YCUNEHUA CTEPXKHAMY, BKNEEHHBLIMU NONEPEK BO-
NOKOH [3], NpY 3TOM CTEPXKHYM YCTAHABNMBAKOTCA B OAUH NN ABa pAaja 8 3a-
BUCUMOCTU OT 3HA4YEHMA ONOPHOW Peakumnn.

CyuiecrayeT MeTog, YCUneHus reo3aamu, nocCTasNeHHbIMU B NOAOWBY
OMOPHOM YacTy AepeBokneeHoM banku [10].

Bo Bpems MOHTaXa AOWATOK/IEEHbIX KOHCTPYKLUMN TaKKe MOXHO
YMEHbLWUTL CMATUE ONOPHOW NIOWAAKK NYTEM yCTaHOBKM pacnpepenu-
TeNbHOI NOAKNAAKYM U3 Bonee NPOUHON APeBeCUHbI [Tam xe).

B naHHoI paboTe paccMoTpeH HOBbIW BUA, YCUNEHUA NPUONOPHON 4a-
cTv aepesokneeHbix 6anok 060MMON 13 CTEKNOTKAHM U KNeesoro HaHOMO-
AMPUUMPOBAHHOrO OAUTomMepa.

MNpyYMeHeHUe HAHOMATepPUaNos B KNeeBbiX KOMNO3ULUMAX

HanomaTtepuanst — 310 BUA, NPOAYKLAN HAHOUHAYCTPUW, Beulecrsa u
KOMNO3UUUKW BELLeCTs, NPeaACTaBnaloumne coboM NCKYCCTBEHHO MU ecTe-
CTBEHHO YNOPAAOYEHHYIO CUCTEMY 6a30BbIX INEMEHTOB C HaHOMeTpu4ye-
CKUMM XapaKTepPUCTUYECKUMY pa3Mepamu v ocobbiM NpoAasneHnem Gpusn-
4ecKoro u (Mnm) XMMu4eckoro 83aMMO/ENCTBUN NPK KoONepaLnn HaHopas-
MEpHbIX 3N1eMeHTOB, 06ecneunBaloumx CyuecTBeHHoe yAY4LEHWE UK BO3-
HUKHOBEHKE COBOKYNHOCTU KaYeCTBEHHO HOBbIX (B TOM unCne paHee Hens-
BECTHbIX) MEXaHUYECKUX, XUMUUECKUX, 3MeKTPOPUIUHECKUX, ONTUYECKUX,
TenNOGU3NHECKUX U APYrUX CBOWCTB AAHHbBIX MaTepuanos, onpeaenfemblx

NPOABIEHUEM HaHomacwTabHbix paktopos [19].

HaHoMaTepuasbl 4acTo UCNONB3YIOT ANA YAYHLIEHWA CBOWCTB KNees U
KOMNO3WLWIA Ha WX OCHOBE, 4YTO NO3BONIAET CO3AaBATL NOAUMEPHbIE MaTe-
pUanbl, NPUMeHseMbie B PasNIUiHbIX OTPACAAX NPOMBbILLNEHHOCTHA, B TOM
yucne v 8 crpouTenscree. HanbonbLumx ycnexos 8 passutin u nPUMeHeHn!
HaHOMOAUPULMPOBAHHBIX KNEeBbIX KOMMO3ULAMA, NONMMEPOB 1 NPenperos
AocTUr Bcepoccuﬁcxufa HayYHO-UCCNEA0BATENLCKUIA UHCTUTYT aBUaLNOH-
HbiXx MaTepnanos (BUAM).

KneeBas KOMNO3NULMA — 3TO MHOTOKOMIMOHEHTHAA KOMNO3NLNA HA oc-
HOBE OPraHWUYEeCKUX WU HeOopraHWHecknx BeulecTs, cnocobHan coeamn-
HATb (CKNeuBaTb) pa3nUyHble maTepuansl, obpa3osbiBas NPO4HbIE aAre-
JUOHHBIE CBA3N MEXAy NPOCNOWKOW KNea U Matepuanammu coeiMHAEMbIX
NOBEPXHOCTEMN.
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Monumep (rpeyd. MOAU- — MHOTO; REPOG — HacTb) — HEOPraHNYECKNE U
OpraHu4eckne, amopdHbie U KPUCTanAUYecK1e BeLLecTsa, CocToaume U3
MOHOMEPHBIX 3BEHLEB, COGAUHEHHbIX B AIMHHBIE MAKDOMONEKYNbI XMMU-
YECKUMMU UK KOOPANHAUMOHHBIMK ceasamu. lNoaumep — aTo BbICOKOMOE-
KYNAPHOE COEAUHEHUE: KONUYECTBO MOHOMEpHbIX 3B€HbEB B nonumepe
(cTeneHb NOAMMEPU3ALUK) AOMKHO BbiTb A0CTaTOMHO BEAUKO, B UHOM CANy-
yae coeiuHeHme byaer Ha3bIBaTLCA ONUIOMEPOM.

MonnumepHbIe KOMNO3ULMOHHBIE MaTtepuans! (MKM) HaxoaaT sce 60-
nee WUPoKoe NPUMEHEHME B PAs/IMYHbIX OTPACARX YEN0BEYECKON AeATeNb-
noctu. Mpu mexaHnyeckoin obpaborke Ha kpomkax n obpaboranHon no-
BEPXHOCTU 06Pa3yIoTCA AeDeKTbl TUM3 MUKPOTPELULUH, BOPCUCTOCTH, CKONOB
CBA3YIOWLEro, paccnoeHuin. 3t aedpexTbl NPU COYETaHUU C KOHUEHTPATO-
pamu HanpAMXeHWit 8 BUAE OTBEPCTUIA M BbIPE30B NPUBOAAT K YMEHbLUEHUIO
NPOMHOCTH U YCTaNOCTHOM AoNroBewHocTH aetaneit u3 MKM [30].

[na pemMoHTa BbilenepeynucneHHbix AedeKToB U YNPOYHEHUA 30H
KOHUEHTPAUMUM HaNPAXeHUH cneyunanmcramm LleHTpanbHOro aspornapoam-
Hammuyeckoro nHctutyTa (LLATU) cosmectio ¢ OO0 HIM® «Texnonnkom» v
TamBOBCKUM rocyAapCTBEHHbIM TeXHUYeCKUM yHusepcutetom (TITY) Beina
pa3paboTaHa HAHOMOAWPUUVPOBAHHAA KNEEeBAAR KOMNO3ULUA, B KOTOPOWX B
OCHOBY KM€l KOHCTPYKUMOHHOTO Ha3HaYeHUA BBeAEeHbl HaHO4YacTUUbl «Ta-
yHuT» [26]. Mpegen NPOYHOCTU HAaHOMOAUPUUMPOBAHHOIO KNEeBOoro Cco-
eAMHEHUA YBEANYUNCA HA 26 % NO CpaBHEHUIO C TAKOBbIM Y NCXOAHOTO Kne-
€B80ro KoMnayHAa.

U3secTeH caydant moanduKkaumm Kn1eesoro cocTaBa HaHOCOEAUHEHN-
amu yrnepoaa dynnepeHosoro paga. Moguduxauma nonvmepos nposogu-
nach cmecbio pynnepeHos cneayiouwero cocrasa: C50-C58 (14,69 %), C60
(63,12 %), C62-C68 (5,88 %), C70 (13,25 %), C72-C92 (3,06 %). MNpu s1OM Mc-
cneposany NneHku, obpasoBaHHbIe NOMMYPETAHOBLIM Kneem, Moauduym-
POBAHHbIM HAHOCORAUHEHUAMU yrnepoaa GynnepeHoBoOro pafa yKasaH-
HOrO COCTaBa, a Takke GpynnepeHoBoin caxein (pynnepeHconepralmia Tex-
HUdeckunit yrnepoa). Moaudukauma kKneesbix Komnosuumin ¢ynnepeHoBon
CMECbIO YKa3aHHOro COCTaBa NpPoBOAUNACL NYTEM BHECEHWA TONYONbHOTO
pacreopa cmecu dynnepeHos HeobxoarMON KOHUEHTpauun 8 3%-1 Tony-
ONbHBIA PACTBOP aHANM3VPYEMbIX Kay4yKOB, TaK Y4TO MaccoBOe COOTHOLWe-
HUe nonumep — MoaMOMKaTOP B NepecyeTe Ha Cyxoe BeuwecTso CoCTaBuno
100 k 0,03.
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MNony4eHHbie AaHHbIE NO3BOAUAW CAENATL ECTECTBEHHOER 3aKNI0YEHNE
O TOM, YTO U GyNNepeHcoaepIKaLLmnt TEXHUYECKUI yrnepoa, v dynnepeHo-
Bbl€ CMECH NepPeMeHHOro CoCTaBa MoryT BbiTb UCMONBL30BaAHbI AN NONYYe-

HUA KNeeBbIX KOMNO3MULUUIA NOBLILLEHHOW NPOYHOCTY, KOTOPAR B TaKUX KOM-
no3nymax sospacraer B cpegHem Ha 18...20 %.

B nocnepHee Bpems Npu CO3AaHUM NONUMEPHBIX KOMNO3ULMOHHBIX

MaTepranos WUPOKO UCNONL3YIOT KNEEBbLIE NPenperu, B KOTOPbIX TKAHeBbIN
HanoNHUTeNb (CTEKNOTKaHb, YrNepoAHan TKaHb) NPOMUTAH 3MNOKCUAHBIM
CBA3YIOWMM C NOMOLbLIO Be3pacTBOPHOM TEXHONOrMU (NPONKUTKA TKaHW pac-

nnasom ceasyoulero). CouetaHne 3TMX martepuanos obecnevymsaer yHu-

KaNbHYI0 KOMBUHALUMIO XapaKTepuCcTUK MaTepuanos, NepCcneKkTUBHbLIX ANA
CO34aHUA KOHCTPYKUMIA 1 n3genun [34].
OTanumnTenbHOM 0COBEHHOCTBIO KNEEeBbIX NPENPEros ABNRKETCA TO, YTO

OHU NO3BONAKT PEan3oBaTb BbICOKOIDPEKTUBHYIO TEXHONOrMI0 COOpKU

KNeeHbiX KOHCTPYKUuK [20). Pe3ynbTaT NnpUMEHEHUA KNeeBbiX Npenperos —
CHMKEHUE MHOTUX KNKOYEBbIX NapamMeTpoBs: UKUKNA U3rOTOBNEHUA KOHCTPYK-
uu# 8 2...3 pasa, TPYAOEMKOCTM U3rOTOBNEHMA KOHCTPYKLUMIA Ha 40...50 % no
CPaBHEHUIO C 0BBIMHBIMU KNEeHbIMU KOHCTPYKUMAMU (32 CHET COKpaLLeHUA
KONUYECTBA TEXHONOIMYECKUX Onepauunin 8 3 pasa), KonuvecTsa OCHACTKU B
1,5...2 pa3a, maccol KOHCTpyKumuu Ha 30...50 %, konmyecrsa Bbibpocos spea-
HbiX Beuiects 8 atmocdepy 8 10...15 pa3 3a cuer ucnonbzosanus bespac-
TBOPHOM TEXHONOIMMKN U3TOTOBACHUA KNEEBbIX NPENperos u u3gaennin us HuX.
B npenperax OGb.NHO NPUMEHSRIOT 3NOKCUAHDBIE 0AKMromepsl, moanduumnpo-
BaHHbIe NOAMCYNbPOHAMY, OTBEPKAIEMbIE KAK CAMOCTOATE/IbHO, TaK U B
COMEeTaHUW C OTBEpAUTENEM.

B Kayecrse TKAaHEBOMW COCTABAAIOWEHA UCNONL3YIOT CTEKNOTKAHb U yr-
NEepPoAHYIO TKaHb, B YacTHocTu dupmbl «Porchery (®Ppanuma) [15]. TkaHb
3701 GUPMbI BLITOAHO OTANNAETCA OT 3apyBEMHBIX 1 OTEYECTBEHHBIX aHaNo-
roB NPOYHOCTLIO Npu pacTsxeHun (1800 MMa npotus 600...1250 MIMa).

MpoYHOCTb NpEenpera MOMXHO YBENINUYNTb 3a CHET CO34aHUA Heobxoan-
MO CTeneHu aHn30TPONUM B COOTBETCTBMMU € YCHOBUAMM PAaBOTbI KOHCTPYK-
umn. NMPOUHOCTHBLIE XapPaKTePUCTHUKK TOTOBLIX NPENpPeros BapbUpPYIOTCA B
npegenax ot 1100 go 1600 MNa [16].

Dna cknenBaHua gpesecuHbl mexay coboit bonbwe Bcero npume-
HRAIOT pe3opumnHosbie, deHonpesopuuHosbie, peHonbHbie, Kapbamuaodop-
MafibAeruaHble, 3NOKCUAHDBIE U AUCNEPCUOHKHbIE (NoAMBUHMNALETATHDIE)
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inew, Hanpumep PPP-50, Kb-3, KO-5 n 1d51/158I. UcnvitaHua nocnepHero
KA HA NPOYHOCTL CKAENBAHWUA U BOJOCTONKOCT MPOBOAUAM NO esponei-
(Kol metoguke [4]. PesynbraTel ONbITOB NOKa3anu, 4To knei He obnagaer ao-
(TATOYHON NPOYHOCTLIO M BOPOCTOMKOCTHIO 1 TpebyeT moandukaumn,

HAna NoBbILEHNA NPOYHOCTHLIX Ka4ecTs Knees GbiNo BbIAB/IEHO TPW OC-
HOBHBIX METOAA HAa DCHOBE BBEAEHWUA B COCTaB;

~ KapbamuaHOM CMONDI;

—5 % noavnsoumanara, KoTopbii NPeBpaLLaeT Knei u3 TepmMonnacTuy-
HOrO B TEPMOPEaKTUBHLIN K AenaeT ero bonee TeepabIM 1 BOJOCTOMKUM;

—~ HaHogobasKku.

Hanbonee npumeHmmble U NEPCNEKTUBHLIE MaTepuansl HaHOMETPU-
HOCKOTO AWanasoHa — 3T0 HAaHOMOPOLWKU METANN0B, AUOKCHAA KPeMHUA,
J\MOKCUA08 TUTaHa, cynbdata 6Gapus, OKCULOB AOMUHUA, UMPKOHUA,
MMEHHO TaKUE NOPOLLIKK UCNONBLIYIOTCA B KavecTse A06aBOK K KNeto v BBO-
JNTCA B 0 COCTAB B BUAE CYCNEH3UU KUAKOCTL — HaHoMaTepuany.

s CKNenMBaHna ApeBecvHbl C APYrMMU MaTepuanammn, Hanpumep ¢
METANnNoM, CTEKNONNACTUKOM, YIriae- n CTEKNOBONOKHOM, 3ddekTusHbl Bna-
(0/1apA CBOGIU YHUBEPCANbHOW afre3nun aNoKCUAHbLIe KNeKn, B YacTHOCTK Ha
OCHOBE 3NOKCUAHO-ANaHOBbLIX cMon — I[3-20 (8A3Kkan npo3payHan cvona).

INOKCHAHBIE ONUTOMEPbI — OCHOBA MHOTOMUCIEHHbLIX KNeAWMUX Cu-
CTem, Npexae BCero BbICOKONPOYHbIX KOHCTPYKUUOHHBIX Knees, Gnarogaps
COMETAHUIO UCKNIOHYUTE/NIBHO UEeHHbIX CBOMCTB:

~ CrocoBbHOCTU BLICTPO OTBEPMKAATLCA NPU KOMHATHOM M NOBbLILIEH-
HbiX Temnepartypax v obpa3osbiBaTh NPOYHLIE NPOCTPAHCTBEHHbIE NOMMU-
MEpPbi C XOROLWWUMU 3ATe3UOHHBIMU CBONCTBAMM,

— OTCYTCTBUIO NETYHMX BELLECTB MNpPU OTBEPIKACHNUMN;

— BO3MOMHOCTA UCNONL30BaHUA B KNeeBbIX cucTemax 6e3 npumene-
HUA pacTBopUTenen;

— OTHOCUTE/NIbHO HEBLICOKMM OCTaTOMHbIM HANPANKEHUSM B OTBep-
WMALHHOM COCTOAHMUMU M MAaNoN ycaaKe,

— CTOMKOCTU K TEPMOOKMCAUTENBHOM AECTPYKUMU;

~ Tennocroikoctu, gocruraowein 200 °C u kpatkospemeHHo 315 °C;

— UCKAOYUTENIBHO WUPOKUM BOZMOXHOCTAM MOAUDUKALMK C LeNbIO
M3MEHEHUA NPOMHOCTHBIX, 3NACTUYECKUX CBOMNCTB U TEMNERaTYPHbLIX XapakK-
TePUCTUK;
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— BO3MOMHOCTU NONYYEHUA APMUPOBAHHBLIX W HEeapMUpPOBaAHHbIX

MAGHOYHbIX K/eeB;
— BbICOKMM AU3NEKTPUHECKUM XaPAKTEPUCTUKAM.
Ha 6a3se kadeapsbl «CTpouTenbHbie KOHCTPyKuMu» Bnaaumupckoro

rOCYAApPCTBEHHOTO YHUBEPCUTETA A/IA apMUPOBAHUA AEPEeBAHHBIX KOH-

CTPYKUMI BbiN0 NPUHATO pelleHne ncnonbL3osats B paspaboTkax Kneeson
komnayHg 3/-20 ¢ gobaenenuem B ero cocras YHT, 4TOOBbI NOBLICUTL NPOY=-
HOCTHBIE, AATe3NOHHbIE U KOTe3UOHHbIE CBOIMCTBA KNEEBON KOMNO3ULUK.

YrnepoaHble HaHOTPYDBKU — 3TO NPOTAKEHHbie UWIMHAPUYECKHUE
CTPYKTYPb! AUAMETPOM OT OAHOTO A0 HECKONbKUX AECATKOB HAHOMETPOB U
ANMHOW A0 HECKONIbKUX CAKTUMETPOB (npu 3TOM CYLLECTBYIOT TEXHO/IOMNHU,
NO3BONAIOUAE CNNETATH UX B HUTU HEOTPAHUUEHHOW A/IMHbI), COCTORWME U3
OAHOM UNN HECKONBKNX CBEPHYTLIX B TPYOKyY rpadeHoBbIx NAOCKOCTEN U 3a-
KaHuMBaKOWMECA 0BbIMHO nonychepuyeckoit roNoBKOWM, KOTOPaA MOMET
PACCMATPUBATLCA KAk NONOBUHA MONEKYNbI dynnepeHa [13].

WUaeanbHan HaHoTpybka npeacTasnser coboii CBEPHYTYIO B UMAMKAD
(paduUTOBYIO NNOCKOCTL, T. €. MOBEPXHOCTb, BbINOKEHHYIO NPaBUNLHLIMUA
LWECTUYTONBHUKAMK, B BEPLUIMHAX KOTOPLIX PAcnoNOMKeHb! aTOMbl yr1epoaa.
PesynbTaT NoAyYeHUA UAeanbHON HaHOTPYBKM 3aBUCUT OT Yr/1a OpUeHTaL K
rpapUTOBOI NNOCKOCTU OTHOCHUTE/ILHO OCK HaHOTPYOKK. Yron OpuenTayuu,
B CBOIO O4EpeAb, 33A3ET XMPANbHOCTL HAHOTPYOKK, KOTOpan ONpeaenserT,
YaCTHOCTH, €€ I/TEKTPUHECKUE XaPAKTEPUCTUKN.

WUcropwma co3aanmna YHT TOUHO He ussectHa. Cpasy HECKONbKO y4eHbIX,
3KCNEPUMEHTUPOBABLUNX B PAa3HOE BPEMA 1 HE3aBUCUMO APYT OT APYra, MO-
FyT NPeTeHA0BaTbL Ha 3BaHWe NEPBOOTKPbIBaTENR B 3TOM BONpoOCe. Hanpu-
mep, B 1974 — 1975 rr. rpynna ANOHCKUX y4YeHbix NOA PYKOBOACTEOM Mopu-
HOBY DHAO NPOBOANMNA IKCNEPUMEHTLI B 3TOW Cchepe. CoBeTCKMIA XUMUK
A. A. KopHunos 8 1986 r. He TONbKO TEOPeTUYECKH obocHoBan tyuiecrsosa-
HUEe OAHOCAOMHbIX YFNEPOAHBIX HAHOTPYGOK, HO U 3adUKCUPOBAN CBOM pas-
MBILLNEHUA KacaTenbHo UX CBOMCTB ynpyroctu., Takxe M3BeCTHO, 4TO B
1991 r. HabnoAEHWA CTPYKTYPbI MHOTOCNOMHbBIX HAHOTPYBOK NpoBOAWA CO-
TpyAHUK anoHckoi kopnopauuu NEC Cymuo Unpzuma. B 1992 r. 8 Hay4HO-
nonynApHoMm xypHane «Nature» 6bi1 onybarkoBaH matepuan, U3 KOTOPOro
CNeaoBano, HTO nepsble CBMAETENLCTBA CyWeCcTBOBAHWA HaHOTPY6OK w
UX UccnepoBaHuA 3adukcvmposaHbl B 1952 r. (CTaTba COBETCKMX du3mnkos
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N A NlykbsHosuua u /1. B. Pagywkesuya coobwana 06 3neKTpoMUKPOCKO-
MMECKOM HaBNOAGHUM BONIOKOH, MMEIoWMX auameTp nopagka 100 Hm).

YT0 KacaeTcA sBonpoca nony4eHuna YHT, To Hanbonee Wmpoko pacnpo-
(IpAHEHHbIM METOA NpeanonaraeT TepMUUeckoe pacnolieHune rpadpurToBoro
JIEKTPOAA B TNa3Me Ayrosoro paspsaaa, ropauiei 8 armocdepe renus. 3ror
METOA, Neaumin Takke B ocHose Haubonee 3 PEKTUBHON TEXHONOTUU
npow3soacTsa gynnepeHos, NO3BONAET NONyYaTb HaHOTPYybKK B8 KONnye-
(1he, AOCTaTOYHOM ANA AETANbHOTO UCCABAOBAHUA UX PU3NKO-MEXaHuYe-
(umMx ceoicTs. Tpybkm umeloT KynonoobpasHbie HAKOHEYHUKK, CoAepPKa-
(e, noaobHo monekynam GynnepeHos, WecTn- U NATUYroNbHUKAN,

GnarofapA CBOMM YHWUKanbHbiM CBOWCTBaM (BbICOKAA NPOYHOCTL
(63 Ma), cBepxnNPOBOAUMOCTb, KanuANApHbie, ONTUYECKUE, MarHUTHbIE
(HOICTBA W T. A.) YrNepoAHbie HAHOTPYOKM MOryT HaikTh pasHoobpasHoe
npumeHenve: fo6aBKK B NONMMEPbI; KaTanU3aTopsl; aHOAbI B INTUEBLIX ba-
rapeax; KOMNO3uTbl (3aNONHUTENN UK NOKPLITUA); HAHO3OHABL; AATHMKM;
yCUneHue KOMNO3UTOB; CYNepKOHAEHCATOPLI U T. A,

B HacToAwee Bpema rnasHbie 061aCTM NpUMEHEHUA YrnepoaHbIX
HAHOTPYBOK — 3NEKTPOHUKA, CNOPTUBHbIE TOBApLI, aBua- U asTomobune-
crpoeque [28]. B crpontenscrse YHT NoKa NPUMEHAIOTCA PEAKO, HO € KaX-
AbIM AHEM 3Ta CUTYaUMA MEHAETCA B NONOXUTE/IbHYIO CTOPOHY. YInepoa-
Mble HaHOTPYBKU 0613Aa10T BbICOKMMM NPOYHOCTHBIMU XapaKTePUCTUKaMu
W I0/MKHbI BoNee WUPOKO UCNONb30BATLCA B CTPOUTENbHDBIX KOHCTPYKUUAX
W CTPOUTENBHOM NPoussoacTse. YTo Kacaertca AepeBoK/eeHbIX KOHCTPYK-
uuit, To pobasnermne B kneesoit coctas YHT 8bi3biBaeT pAa TEXHONOTUHECKNX
npobnem. Ucnonb3oBaHue MoAMGULMPOBAHHDIX CBASYIOWMX ANA U3MOTOB-
NeHUA AEPeBOKOMNO3UTHBIX KOHCTPYKLUWA METOAOM BaKyyMHOW nHPy3UM
BOIMOMXKHO /UL B CNAyYae PpaBHOMEPHOro AUCNeprupoBaHus YHT no 06b-
EMy KMAKOro ceasyilouiero. B 3tom caydae He NpomMcxoauT dunuvTpayumn
HaHOMOAMDUKATOPA NPU NPONUTKE apMUPYIOLLEro HanonHuTenA. [ina pe-
(WeHus 3aaa4un uHTerpauumn YHT B kneesoit coctas BUAM u Bnl'Y cosmecTHO
¢ TITY n 000 «HaHoTtexueHTp» (r. Tambos) ncnonb3zosanu npouyecc Cos-
MEULEHWUA INOKCUMAHON CMO/bI C PA3NINYHBIMKU TUNaMK YHT, BKAO43a0OUWMA
TPY CTagun:

— yNbTpa3syKosoe gucnepruposanune YHT B cMecu 3nOKCUAHOTO 01K~
romepa 31-20 ¥ OpraHU4ecKoro pacTsopuTens B TeHeHne 40 muH;
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_ cMelMBaHve [e3arperMpoBaHHbiX  Aucnepiun C NOMOLWBKO AHanornuHbie UCNbITaHNA Ha COKaTue U n3rnd moauPUUMpPOBaAHHbBIX

Komno3auuui 6einmn nposegenrbl Ha 6ase BUAM [37]. B pesynwrarte uccne-
A0BaHUHA b0 YCTAHOBNAGHO, YTO NPOYHOCTL INOKCUAHON maTprusl 3/1-20

3 ’
MMeloLen B CBOEM COCTaBe yrnepopHble HaHOTPYOKM, NOBLIWAETCA Ha

6..8 % npu xonogHom oTeepAeHuu 1 Ha 12..18 % npu ropayem orsep-
waeHum [32].

TPEexXBaNKoBOr0 CMeCUTeNA;

— TepmoobpaboTky ancnepcnn Npu temneparype 120 °C 8 TedeHue
ABYX 4acoB.

B peszynerare Goina nonyveHa 3NOKCUAHEA CMOAA C BRAIOHEHUEM YHT,
KoTopbie BbinK PaBHOMEPHO AUCneprupoBaHsl No obvemy. 3atem 6bIO

NPOBEAEHO MCCNeA0BaHNE NPOUHOCTHDIX nokasateneit 3[-20 ¢ BKAKOHEH- Bo emopoli 2nase paccmompeHo
HO pac¥emHo-meopemu4eckoe 060c-

HOBOHUE KOHCMPYKMUBHbLIX peweHull 8bICOKUX depesoKneerbix 6anoxK.

Bbibop ¢pusnueckoit mogenn. Co3ganme maremaTMYeckoin Moaenu
KOHCTPYKUMK 6ankm Ha OCHOBE METOAA KOHEYHbIX 3/IEMEHTOB

HBIMM B €r0 COCTaB HaHoTpybKamu Npy XONOAHOM U ropaA4em OTBEIKAECHUN
(rabnuua 5.1).

Tabnuua 5.1 — Pe3ybrartel UCTbITAHKWA obpasuyos INOKCUAHON CMONDI

r

Boibop du3anuveckon u matemaTtudeckon mopgenein u obecneyenue

Mpumevanve — B KaXAOM cronbue yKasaHbl Cpe
cOCTaga ¥ NPOLEeHTHOE COOTHO
HATA NPOMHOCTL Ha OKaTue snokeuaron cmonbl 34-20 NPU XON0AHOM oTsep
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aHeapudmeTUHEcKan NPoHHO
Wwenwe ¢ ananorom. 3a 100 % B XoAe UCNbITaHWA 6o1na npy
PKASHWUU.

i Npo4HOCTL Mpo4HOCTL NPX ABYXCTaAMIHHOM OTBEDKACHUN, Mna,
Mcnbﬁ:aae NpPY XONOAHOM NP TemnepaType BTOpoi craguu, *C TOYHOCTU MOGENMPOBAHUA CHUTAIOTCA OQHUMM U3 CaMbIX BAXKHbIX 33434
BEDW meccnenoBaHUA.
T, 07- ‘39° ASHUN 50 60 20 {4 ; MoaenuposaHue Bceraa npeanosiaraer npuHaTHe fony-
(t=20°C), MIa LWEHNI TO AN UHOW CTENEHU BaXKHOCTK. Npn 3TOM [ONKHbI YA0BNETBO-
SnokonpHan | 97,5 | 102,3 108,6 114,6 PATHLCA OCHOBHbIE TPe6OBaHNA K MOAGNAM: AAEKBATHOCTb, TO
cmona 104,9 104,9 111,3 116,9 BepCanbHOCTS, Lieneco 6 , TOMHOCTbL, YHWU~
30-20 98,6 104,6 1111 1182 . » 4 obpa3Han IKOHOMUYHOCTD.
w023 | o, TIE] 1029 a9 | ., HanornyHble TPeboBaHMA TOYHOCTU U SKOHOMUYHOCTH GUIYPUPYIOT
98,1 ~ 1108,6 ** 1109,8 * . |1138 : fpu BbIbope YMCNEHHBIX METOA0B pelleHu Y
(100 %) (104 %) (111 %) (114 %) e A ypasHeHuit mogenn. Buibop
101,0 ' 1106,4 116,5 118,6 M INKO-MaTEMATUHECKOW MOAENAN CBOAWUTCA K PAaCCMOTPEHWIO moaenen
108,1 109,4 114,8 117,2 AHWIOTPONHbLIX Te/l, 3 UMEHHO YNPYroro Tena W ynpyro-nnacTu4eckoro
% ig?; iii»z :1112'2 0na. ONbITHBIE AaHHbIE NO3BONAIOT CHUTATL BCE MaTEPUasibl A0 HEKOTOPbIX
l 4 : : : fnpepenos Har
+ MEHUA
Snokcngran | 112,4 116,3 125,6 129,6 Hado Py YAPYrmiA ¥ NOAYUHAIOWMMUCA 3aKoHy lyka [12].
M
. 108.6 114.9 1283 128.6 PMaLMK CYATAIOTCA YNPYrMMM, ECAN OHU NOAHOCTBIO U MIHOBEHHO UC-
M
3/1-20 106,5 120,4 122,4 134,9 :“"OT NOCAEe CHATMA HArpy3ku, CPasy BOCCTAHABAMBAIOTCA NEPBOHaYaNbHbIE
C BRAKOYE- 112,4 116,4 124,3 132,0 OPMa U pasmepbl TeNa, npuiem n
| avem YHT o 1051 == 8 e 1265 (=os 130,9 e p oc/leAHUE He 3aBUCAT OT CKOPOCTH Harpy-
| _H107 %) = 1(115 %) '7 (125 %) '8 (129 %) ’ a ynpyroro tesna MmoXet ObiTb NPEACTaBNEHA KaK NPYXUHA.
107,5 120,5 129, 132, Jinn U30TpONHOro marepuana, CBOWCTBA KOTOPOro OAMHaKOBbI BO
1115 116,4 127,2 1324 N BX HanpasneHunx, 3akoH lNyka umeer sup
106,0 115,3 125,1 128,3
S
109,7 117,5 129,6 130,5 £= (5.4)

LN & OTHOCUTeNBHAR AePOPMaLUA;
I HOpManbHbie Hanpsxkenua, MMa;
I mopyns ynpyroctu, MNa.
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3HaueHue aepopmMalium 3aBUCUT OT HANPaBNEHUA AEUCTBUA U 3HaYe- '
HUM HanNpAXeHWin, cnepoBaTeNbHo, 3aKoH [yKa ANA aHM30TPONHbLIX TEA

WMeeT APYroi Bua. [na ynpouieHHoro npeacrasnenns Gopmynsi Heobxo-
AUMO BOCNONB30BATLCA TEH30PHOM 3aNUCbI0. [1nA 3TOr0 BBOAATCA BMECTO
ByKBEHHbIX ABOVHbIE UMDPOBbIE UHABKCHI Y HANPAKEHNA U pedopmaumi.
3aKOH NMHEMHOMN yrpyrocTu (3akoH Myka) B COKPAWeEHHON TEH30PHON 3a-
NUCK NPUHMUMAET Cheayowuii BUA:

Oij = Lkt CijkiEkts (5.5)
rae ijk v [ nocneposare/lbHO NPUHUMAIOT 3HAYEHMA 1,2un3;
Oij — HOPMaNbHbIE HANPAKEHNA, Mna;
Cijkt — YNPYTH€ NOCTOAHHbBIE, XaPAKTEPU3YIOLUME MaTEPHan U onpeaensemble IKcnepu-
MEHTaNLHO («ynpyrue NoAaTANBOCTUY);
€31 — OTHOCUTEIbHAA AedopmayyA.

OpgHa u3 Haubonee NPOCTbIX MOAENEeN yNpyroro aHW30TponHOro Tena —

pacyeTHan Cxema CAoUCTOro marepuana. lNpu 3TOM 3n1eMEHT aHu3oTpon-
HOrO TeNa PaccMaTpUBaeTCs METOAAMU TEOPUU YNPYroCTU Kak NAACTUHKE,
COCTOALLAA U3 HECKO/BLKUX CNOEB (8 cryyae ApeBecrHbl — No3AHNe U PaH-
Hue cnou). B KauecTse npumepa Takoro NOAX0AAa MOXHO NPUBECTH pabory
A. KOnMHeHa, B KOTOPOW TEOpPeTUYECKU UCCNEe[0BaHO BAUAHWE NPOUEHT-
HOTO COAEPIKAHMA CNOEB Ha 3HAYEHWA MOAYNEN ynpyrocTy, moaynew
cagura n koadguumenTos Myaccona. OH TakKe NPeANoKUA annpoKCuma-

UMIO Anarpammbl AeGOPMUPOBAHUA aKM30TPONHBIX Ten [9] npu nomowm

Kybuueckow napabonsi:

) o = Ae — A,€3, (5.6)

rAe O — HOpManbHbie Hanpaxenna, MNa;
A; v A, — KOHCTaHTbI, UMEIoUWVE Pa3MEepHOCTb Hanpsxerun, Mlla;
£ — OTHOCUTENbHbIE Aedopmauun.

Bonee CNOMHaA CTPYKTYPHaA MOAENb YNPYroro aHM3oTPONHoro Tena, |
OCHOBaHHAA Ha NPEACTABNEHUN O KECTKOM OCTOBE (CKenete) U MATKOM.

HanonHutene, paccmorpera fA. CrynHUKuUm.
Teno, y KOTOPOro NOCNe CHATUA Harpysku pa3mepbl U Gopma He BOC-
CTaHaBAMBaKOTCs (YNpyro-Ba3Koe, ynpyro-nnacTuyeckoe) Man BOCCTaHas-

JMBIIOTCA TONLKO Yepe3 onpeaeneHHoe Bpems (ynpyro-anactmyeckoe),

Ha3biBAGTCA HEeYynpyrum, nnu marepuanom C PEOHOMHbIMHA CBOMCTBAMM.

COOTHOLWEHUA MEXAY HaNPAXEHUAMU U aedopmauuamm ANA matepuana

C PEOHOMHbIMU CBOMCTBaMMU MOTYT ObITb NpeACTaB/ieHbl PE0AOTNYeCKMMH

YPABHEHWUAMU MAU YPABHEHWAMN MaTEMaTUYECKOW TEOPUN TePMOBA3KO-
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ynpyrocti. PacyeTrHaa cxema npv 3TOM PacCMaTpuBaeTCR! Ha OCHOBe
(NNOWHOM aHU3OTPONHON KBA3UromoreHHoit cpeasi [12]. B peonorum Boi-
JACNAOT TPU CNAOLWHbIE CPeabl, a UMEHHO: TBepaoe Teno lNyka, BR3koe Teno
HeloToHa u nnactuyeckoe Teno Cex-Benana. Paccmorpum Hanbonee us-
BECTHLIE PEONOTUYECKMEe MOAENN aHU3OTPONHbLIX TEN.

Cywecrsyer mogens KenbsuHa — ®oirra, yuurbisawouwas Gpakrop pe-
flakcaumMmn aHu3soTponHoro tena [7). [laHHaa peonoruyeckan moaens oTpa-
MABT KAYEeCTBEHHYIO XapakTepucTuky gepopmuposanua Ten. CHUKeHue
pedopmaumm nocae CHATUA Harpy3Ku (penakcayms) Nno mogenu npeacras-
NNETCA 3KCNOHEHUMANBbHON 3aBUCUMOCTLIO

£ = ggexp(— E), (5.7)
/A€ €5 — OTHOCUTENbHAR HavanbHaa AePopMauns;
[ ~ BpEMA HArpyXeHua/pasrpyKeHuna CUCTeMbI, C, T. €. BpEMA, B Te4EeHUe KOTOPOro K
(MCTEeME NPUKNAALIBAIOT HArpy3Ky ANA NOABNEHUA Aedopmanmm, 3 3aTem NONHOCTbLIO
ybupatsor;
[ -~ BpEMA PeNaKcauuy CUCTEMDI, C, T. €. BPEMA, B TeYeHue kotoporo aedopmaunu 8
(MCTEME YMEHbWAKOTCA 8 2,718 pas.

Brnepsbie ynpyro-saskyo mogens (teno Makcsenna) ana aHn3oTpon-
HbIX TN, B TOM YUCNe ANA ApeBecuHbl, npegaoxun 0. M. UsaHos. Mogens
Makceenna BA3KOYNPYroro Tena ABNAETCA KoMbuHaumen npyxuHbl 1 BA3-
Koro anemenTa (aemndepa), coeguHeHHbIX nocnegosatensHo. lemndep
0bbIyHO nNpepacTasnaeT coboit KEeCTKkoe Teno nNpasunbHon Gopmol, norpy-
MEHHOE B BA3KYIO HbIOTOHOBCKYIO XMAKOCTL. ECAK 3aKkpennTb 04nH KoHely
MOAENMN HENOABWMKHO, @ K Apyromy ObiCTPO NPUAOKUTL MEXaHWYeCKYIo
cuny, Bo3HUKHeT agedopmauma. lNepsoHavanbHo oHa Oyaer csa3aHa
ronsko ¢ aedopmaymeit NpyxuHbl. Yepes HeKOTopoe Bpems nocne yaap-
MOTO AEWCTBUA HArpy3Ku HAYHETCA BA3KOE TeYeHue BCero NoONUMepHoro
rena. Takum obpasom, mogens Makceenna onucbiBaeT nosegeHne BA3-
KOTO TeNa, OCNOMHEHHOro YNPYrocrbio.

3akoH aepopmauuun peonornyeckon moaenn Makceenna umeer Bua

& Edt o (5.8)

[Ae £ — OTHOCUTENbHbIE Aedopmaumu;
[ - 8pems, C;

0 ~ HOpManbHbie HanpaXeHua, Mila;
Ii = moayne ynpyroctu, Ma;

ji - BA3KOCTL, MIa - C.
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HekoTopbie 3apybexHble nccnefosaTen NCnonb3osany ANA onuca-
HUA AedOPMauUN aHU30TPONHbLIX TN MoAeNb Tena Bioprepca, KOTOpas
sKtouaeT B ceba ocratouHble gedopmanium B BUAE NOCNeA0BaTe/IbHOTo Npu-
COeAMHEHUA K MOAENU YNPYro-3AaCTUHECKoro Tena 3NemeHTa BA3KOCTW.
YpaBHeHue Tena boprepca umeer Cnegylowmii BUa:

Gy pu+G +G 4 % g MM ..
4 GGGl 4 Pihg = ot 4+ E‘—e, (5.9)
2

G1G G16;
rae T — Hanpaxenua cagura, MNa;
G - mogynb casvra sToporo poaa, Mla;
| — BA3KOCTL, MMNa - ¢;
£ — inHenHbie gedbopmauunu, m.

M3HauyanbHO aHU30TPONHbIE TeNa PACCMATPUBANNCH KaK ynpyro-ana-
cruueckue. Takasa mogens OTpaXkana nosegeHue matepunana, aedopmayuu
KoToporo sBnonHe obparumel. cnonb3osaHue nopobHOM peonornyeckon
MOAENU, NPU KOTOPOA He y4uTbiBaANCL OCTATOYHbIE pedbopmaumn, Ko-
HEYHO, YNPOLLAN0 aHANU3 HANPAMKEHHOTO COCTOAHUA, HO He AABAN0 TOY-

HOM KapTuUHbI paboTbl aHU3OTPONHOIo Tena. OcrartouHble pedopmauyun

Y4MUTLIBANUCH B MOAENU YNPYFO-NAACTUYECKOTO TeNa, HO OHA HE onucbisana
AedOPMUPOBAHWA MATEPUANOB PA3NNYHBIX BHU3OTPONHbIX TEA.

B pe3ynbrate 06beAUHEHUA ABYX MOAEeNe NoABuIack peonoruyes
CKan MOAENb aHU30TPONHOrO YNPYTo-NAACTUYHO-3/1aCTUHECKOro Tena. Mpw

MIHOBEHHOM HarpyeHuu NOCTOAHHOM CN0N OAHOBPEMEHHO BO3HUKAOT

yNpyraa €, M NNaCcTUYECKan &, pedopmaumn. Mocsne CHATUA HArPy3KU MIHO-
BEHHO BOCCTAHaBAMBaeTCA ynpyras gepopmaunn. Ha BocCTaHoOBNEHWE 3N1a-

cTudeckoi aedopmaunn Tpebyerca ropasao bosbwe BpemeHu, Yem Ha ee

obpasosanue u passurtve [35].

C y4eTOM NPUHATON PEONOTMHECKON MOARNN CyMMapHas pepopma-

LMA aHU30TPONKOro TeNa OT Harpy3Ku
(o] ag g "'g'z’t

E—E+E;+Ez'(1—e nz ), (5.10)
roe o — Hopmanbﬁbne Hanpamenna, MlNa;
E, — mrioBeHHbiit mogynb ynpyroctu, Mia;
E; — K03pdUUmMeHT NponopuroHanbHOCTH, MOAY/Ib nnactuyeckon aedopmauuu, ero
3H3UEHVE He 33BUCUT OT 3HAYEHUA HANPAKEHNA, AENCTBYIOUErO Ha obpasey;
E, — moaynb ynpyroctu BT0poro poaa, MMa;
¢ — OCHOBAHWE HATYpaNbHOro forapudma;
N, — KO3GOUUMEHT 3NACTUHHOCTH,
T — BpEMA HaXOXAeHuA 06pa3ua NoAa Harpy3Kon, C.
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PaccMOTpeHHbIE Bblle MOAENU YNpyroro 1 ynpyro-nnactu4Ho-ana-
CTU4ECKOro aHW3OTPONMHbLIX TeN MOryT bbiThb MCNONB30BAHbI ANA ONUCAHUA
HANPAMKEHHO-AePOPMUPOBAHHONO COCTOAHUA APEBECUHDI U CTEKNOTKAHK.

CeoOMCTBa KNEEHOW APeBeCUHbl HYacTo NPUPaBHUBAOT K aHKU30TPON-
HbIM X3PaKTEPUCTUKAM UEebHON APeBECHHbI, YTO He BNO/IHE OTpaXaer pe-
ANbHYIO KapTUHY paboTbl KOHCTPYKUMOHHOTO Matepuana. Haubonee nog-
XOAALLAA PACYETHAA MOAENb ANR KNEEHOW ApeBecMHbl — OPTOroHaNnbHbIN
[paHCBEPCanbHO-U30TPONHBIN (TPAHCTPONKLIK) MaTepuan.

Ana onucanna GU3MHECKON M MaTemaTtuyeckon mogenen Heobxo-
AMMO BBECTU CNEAYIOWME rMnoTesbl U A0NYLULEHUA:

— TOAUMHON KNeesbiX NPOCNOEK MeXay AepeBAHHbIMK 3aroToBKamm
MOXHO npeHebpeub. UX TonuwmHa BeckoHeyHa mana OTHOCMTENBHO Bbl-
COTbl KNeeHoro nakerta. [lpesecuHa pPaccMaTpuBaeTCA KaK OAHOPOAHbINA
marepuan;

— OU3NKO-MeXaHUYecKme CBOMCTBA ApeBeCcuHbl B Npeaenax cevyeHunn
YCPeaHAOTCA;

~ HE YYMUTHIBAETCA B/IMAHUE NIOKANbHbLIX AePEeKTOB, HAXOAAUMXCA B
npegenax Hopm U NPasun;

— martepuan cnepyetr 0606ueHHOMY 3aKOHY [yKa, KOMMNOHEHTb
HanpsKeHUN 1 4edopMaumnin UMeIOT NMHERHYI0 3aBUCUMOCTb.

deHOMEHONOrUYECKAA MOAEeNb
TpaHCBEPCaNbHO-U3OTPONHOIO Mmare-
puana onucaHa B UCCNepoBaHUAX oTe-
JEeCTBEHHbIX U 3apybeXHbiX y4YeHbIX,
fAaKMe OHa UCNOMb3yeTcAa B pacyerax
CTPOUTENbHBIX KNEEHbIX AepeBAHHbIX
KOHCTPYKLMIX 1 B HOPMAX NPOEKTUPO-
paHMA. PaccmoTpuUMm AepeBaHHbIA A0-
ulaTokneeHblit naker (pucyHok 5.3)
NPOAOCALHO-OPUEHTUPOBAHHbBIX OTHO-  PUCYHOK 5.3 — KneeHbii Naker Kak
CMTEeNbHO TOHKWUX C/I0€B 3aroToBOK, TPaHCBEPCaNbHO-M30TPOMNH b
BONOKHA KOTOPbIX COBMAfalT C reo- i i
METPUYECKOM OCbIO Z 3TOro nakerta (z0y — NAOCKOCTbL M30TPONNKHK).

0606ueHHbIM 33KOH lN'yKa ANA paccMaTpuBaemoro nakeTa MoXHO 3a-
nucaTh B CAeLYIOWEeM Buge:
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( r G 1
& =5 0* T g (oy + 02); Yoy = G, XY,
— M . W 1
ﬁ Ey — Eo Ox + El oy E1 Gz’ sz e GO TyZ' (5'11)
G, . Hi
(&=~ O g Ty g e M T Tyz:

rae € — nuHenHble gedopmaunn, m;

E — moayns ynpyroctu (moayno KOura), MNa;

O — HOpManbHble Hanpsxenus, MMa;

H — KoapduuymeHT nonepedHoit aepopmauum (KoappnyneHT MyaccoHa);
y - yrnossie gepopmauuu, paa;

G —moayns casura, MMa;

T — KacaTenbHbie Hanpsamxenus, MIa.

g4k Onuromep Ha OCHOBE CTEKNOTKaHu C pobasne-
g Huem YHT umeer ynpyroe aedbopmuposaHue BNNOTbL
A0 paspywenus. fedopmauumn B 3TOM Cnyyae Noa"M-
HAIOTCA NuHenHomy 3akoHy MNyxa [2]. [na cTeknoTkaHn
B Ai@HHOM MWCCNeA0BaHMKM MpPUHATA dusnuyeckan Mo-

A€eNb ynpyroro Tena.
MonepeuyHoe ceyeHne pepesokneeHon banku ¢
yCuneHnem OnopHOM 30Hb! 1306paeHo Ha pucyHke 5.4.
[na paspaboTku MmaTemaTuHeckon moaenu aepe-

hex

l AVMO ONpeaenuTs reomeTpuyeckne XapakTepucTuki
KOHCTPYKUMU. C TOUKY 3peHUs CTPOUTE/IbHOTO NPOEKTN=

PUCYHOK 5.4 —T10-  MaTUBHOCTM Haubonee NOAXOAUT MHKEHEPHBIN METOA,
NepeyHoe CEYeHNE:  m5y 3Tom MCNONB3YIOTCA CAeAyIoWUe A0NYWEHNA:

[epeBOKNeeHOM ;
Ganku € ycHneHem — MOAYNKU YNPYrocTu ApeBecuHbl Npu pacraxe-

ONOpPHOi 30HbI: b=  HUW M CKATUM PaBHbI,
WnpuHa 6anku, Cm; — CeveHWs 3NeMEeHTa, NIoCKne Ao aepopmuposa-

h-BbicoTa 6anky,  yua, OCTAIOTCA NNOCKMUMU M NOCAe AeOPMUPOBAHUA.
CM; X — TONMUMHA

YCUNEHUA, CM
NIEHHOTO CEYEHUA HAaxXoAUM No popmyne

Y, = h+21. (5.12)

¢ 2
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BOKNeeHON Bankm ¢ ycuneHnem ONOPHbLIX 30H Heobxo-

POBAHMA ANA OUEHKM Hecyu|en cnocobHoctn n agedpop-

MonoXeHue LEeHTPa TAXKECTU CUMMETPUYHO YCu-

Maowaab ycunenHon banku

A=(h+2x)(b+ 2x). (5.13)
Mnowaae 6ankmn 6es ycuneHun
Ay, = bh. (5.14)

Mnowaab anemeHTa ycunexuma (onuromepa)
Ay =A— Ay = (h+ 2x)(b + 2x) — bh =

=bh[(1+2) (1+2) - 1] =4, [(1+ %) (1+F) - 1] G15)

KoadpduumeHT npusepeHms

ECHK

Exp r

rae Eaw —MOAYNb YNPYTOCTH yCAnBalouwero matepuana, Mia;
£ 0~ MOAYAL YNPYrocTn gpesecuHsl, Mila.

n= (5.16)

MpvBeaeHHan NAoWanb NONEPeYHoro ceveHus banku ¢ ycuneHuem
Agp = Agp + Ny =
= & ...} T
= A + A5 [(1+2) (1+%) -1, (5.17)

KoadouumneHT apmupoBaHua

i :AP i ‘“"[(“a'i)f:"?)'l] =(1+Z)(1+%) - 1. (518)

YnpocTum soipaxeHue 5.17, nogcrasus |, Toraa npusegeHHas nno-
1ane NnonepeYyHoro ceveHusa 6anku c ycuneHvem

Agp = Agp(1 + pn). (5.19)

CTaTUNECKUIA MOMEHT UHEePUMU YCUNEHHOW DBanku OTHOCUTENbHO
EHTPANLHOW OCK

§= (b +20) (2 +2) Q220 = (p 4 22) P - 020

2
;’”2"’ . (5.20)

CraTu4ecKuii MOMEHT uHepuumu 6anku 6e3 ycuneHua OTHOCUTENbHO
(|{EHTPANbHOM OCH

Sip = —— (5.21)



CTaTMYECKMI MOMEHT MHEPLUU S/IEMEHTa YCUNeHNA OTHOCUTE/IbHO

LeHTPaNbHOW OCH

_(@+20)(+20)? bR
SCHK o S 8 8 TR

bh2 (8(b + 2x)(h + 2x)? 1) L

8 8bh?

s[5+ -1

—sAp[(u+1)(1+ =)- 1]

CraTUUecKkuit MOMEHT UHepLuMn NPUBEeAEHHOTO CeYeHNUA Banku c ycu-

NeHnem OTHOCUTENBHO LLEHTpaanOﬁ OCH

2x
Sup = Spp + MScac = Spp + NSy [(u +1) (1 —) 1]

h
= Sp{l+n|@+D) (1+ ) 1]}, (5.23)
MoMEHT uHepumun yeunenHon banku
3
& (b + 2x)1(: + 2x) . (5.24)

MOMEHT MHepuun ceveHnn banku bes ycuneHus
bh?
: =12

MOMEHT UHEPLUY INeMEHTA YCUNEHUA

(b + 2x)(h + Zx)3 bh3 "
lowe = 1= lp 12 12

bh3 (b+2x)(h+2x)3 L 2x 2x\ ]=
=12( bh3 —1)_I“pl(1+b)(1+h) 1

e, [(u +1)(1 +'27f')2 - 1].
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(5.22)

(5.25)

MoOMEeHT HepuMm NpuBeeHHOro ceveHnn bankn c ycunesmem

2x\°
Inp = lAp +nly = Inp + nlap [(H +1) (1 + T) - 1] =

2
=lm,{1 +n[(p+1)(1 +2—:-) —1]}.

Bce reomeTprYeckne XapakTepucTuku HalnaeHsot.

Onpegenenue ONOPHbIX U CUAOBbLIX MPAHUYHbIX YCNOBUA

PaboTa aepeBAHHbLIX KOHCTPYKUMIA A0 PA3pyLIeHUA AENUTCA HA TPU
XapaKTepHble U NOCNeA0BaTENbHbIE CTaAUM HanpsKeHHo-AedopMUpoBaH-
HOro COCTORHUA: YCIOBHO-YNPYras CTagus, ynpyro-naacTM4eckan cragua u
craavna paspywenus [23].

Craana yCNOBHO-YNpyroi paboTbl XapakTepusyeTcs 3HaveHuamMn ge-
bopmaumnin, He NPeBbLIWAWMMK NPeaeNnbHbIX 3HAYeHUn ynpyrux aedop-
maumin. Cragua ynpyro-nnactuyeckon paborbl CBA3aHa C NOABNEHUEM OLLY-
TMMBbIX AABCTUNECKUX aedopmaynii B OKaTbix BoNoKHax. Cragua paspywe-
HUA X3PAKTEPU3YeTCA 3HAUMTENIbHBLIM yBenuyeHuem AedpopmaTMBHOCTU
NPy Manom yBenuveHnn Harpysku. NMporcxoanT paspylueHne 3NemMeHTa.

[na pa3spaboTaHHbIX YCUNEHHbIX BanoyHbIX KOHCTPYKUUiA Heobxo-
[AAMMO BbINONHUTL PACYeT ONACHbIX CEYeHUn B NPUONOPHbLIX 30Hax. [lepe-
pokneeran banka (I = 18wm; b = 0,24 m; h = 1,8 M) ¢ WwapHUpHbIM ONK-
paHUEM 3arpy)KeHa paBHOMEpPHO-pacnpeaeneHHoi Harpyskon q. Obosna-
venusa banok, npuHaTtele B8 pabore:

1) AKB — gepeBokneeHas banka;

2) OKB,! —~ aepesokneeHan 6anka c ONOPHOW 30HOK, YCUNEHHON Kne-
eabim oauromepom B oauH cnov (L = 1,8 M, u = 0,95 %);

3) AKB,? — pepesokneerHan Hanka c ONOPHON 30HOW, YCUNEHHOWM Kne-
enbim onuromepom B Tpu cnoa ( I = 1,8 M, p = 2,8 %);

4) AKB,® — pepesokneeHas 6anka ¢ ONOPHOIN 30HOW, YCUNEHHOW Kne-
enbiM onuromepom B natb cnoes ([ = 1,8 M, u = 4,7 %).

3peck | — pavna Banku; b — wupuHa 6ankm; h — BbicoTa banku; I ¢ —
JVIMHa yeuausaroweit 060Mmbl; [ — KOIGOUUMEHT apMUPOBAHUA.

MeToauKa UHXEHepPHOro pac4eTa npusegeHa ANa yCN0BHO-YNPYTo
(raauu paboTsl gpesecunbl no | v Il rpynnam npegenbHbiX COCTOAHUMA Ha
ncHose Gopmys CONPOTUBIEHMA MaTEPUanos.

(5.27)
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Makcumanbnan NOHEPEQHaﬂ cuna
L
2 .

MakcumanbHble KacaTeNbHbIe HaNPAXEHUs T B APeBecUHe ycuneH-
HOW B3NKN OTHOCUTENBHO HENTPANbHOM OCKU He A0/KHBI NPesblWwaTh pac-
YETHOrO CONPOTUBNEHMNA CKANbIBAHUIO:

QSnp
= < -
2 (b + 2xn)l,, ~ Rex

(5.28)

(5.29)

” G ., bh?
Ans HeycuneHHOW NpAMOYronbHOM aAepesokneeHon banku S = -

bh3
ml = o2 Torga makcumanbHbie KacatenbHbie HanpPsXXeHWa 8 ApeBecuHe

HeYCUNEHHON BaNKN OTHOCUTENBHO HENTPaNbHON OCK He AO/MKHBI NPEBbI-
LWaTh PAacYeTHOroO CONPOTUBAECHUA CKANBIBAHUIO!

T==—2x Rai. (5.30)

2App
MaKcumanbHble HaNPAKEHUA CMATUA O, B APEBECUHE B ONOPHOM
30He (NOBEPXHOCTHOE CKATWe OT ONOPHOIM PeaKUUn) He AONKHDI NpeBbl-
WaTh PacYeTHOro0 CONPOTUBNCHUR CMATUIO NONEPeK BONOKOH:

Q |
Ocu = 'A_' < ch 90 (531)
on
Mnaowaab onupanuna pgas gepesokneeHomn 6anku |
Aon = blon- (5.32)(

Mnouwjaab onupaxus p)m YCUNEHHOIN AepeBoKneeHomn Hanku
Aoy = (b + 2xn)l,,,

rae l,; = ANMHA y43CTKa ONUPAHUA, M.

(5.33)

MakcumanbHble pacTArMBaloWmMe HanPAXEHNA NOg YINOM K BOMOK-
Ham 0y Ha paccroanun 0,9h ot onopet [33] He A0MKHBI NpeBbIWATL pacyeT-
HOFO CONPOTUBNEHUA NPU PACTAKEHUMU NOA YIIOM K BONIOKHAM:

0, = O,S[crJr + 0y, + (0, - oy)ﬁ 4t§yj < Ryq,
FAe 0, — rNasHble pacTarnsaowme HanpsxeHua, MMNa;
Oy = HOPMainbHbie HaNpAXKEeHUA BAONL BONOKOH, MIMa;
Oy — HOpManbHble HaNPAXXEHUA Nonepex BONOKOH, MMa;
Tyy — CKanbiBaOWme Hanpaxerus, MMa;
Rpa ~ PaCHETHO. CONPOTUBAEHME APEBECUHDI NOA YINIOM O K HaNPaeaeHnIo BonokoH, MMa.
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(5.34)

HMCNEHHBLIMKM UCCAEA0BAHNAMMN BbIABNEHBI 3HAYEHUA G M0 BbICOTE
(eyeHua banok. MakcumanbHbie pacTArMBalowme HanpaMeHUs nog yrnom

- 1
W BOIOKHAM BO3HMKAKOT B TOMKE, HaXO4ALLENCA Ha BbICOTE OKONO ':;h

Yron HaKNoHa o HaNPaB/IeHUA FNABHOTO PACTATMBAIOLLLErO HaNpsKe-
HWs ONPeaeNAeTCA No Cheaywmum Gopmynam:

npuo, —oy, >0 «a = 0,5arctg (—221-), (5.35)
Uy—ox
npuo, —o, =0 a=45% (5.36)

2t
npnoy—o, <0 «a=05 (180° — arctg (O—XGL» (5.37)
Yy~ Ox
Mo pesynbratam UHKEeHEePHOro pacyeTa nocTPoeH. caepylowme 3apu-
(MMOCTU: «Harpy3Ka —KacaTte/ibHbie HanpsXerusn» (PUCYHOK 5.5), «Harpyska —
CHUMAoUMe HANPAKEeHUA NONepeK BONOKOHY (pUCYHOK 5.6), «Harpyska —
PACTATMBAIOWUE HANPFAKEHWA NOJ YINOM K BONOKHaM» (PUCYHOK 5.7).
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Hanpswmennn, MMa

PUCYHOK 5.5 ~ 3aBMCMMOCTL «Harpy3ka — KacaTeNbHbie HanNpPaXeHus»
ANA pepesokneeHoi 6anku (MHxeHepHbIk pacyer)

47




30

i ¥y =10,857x
25 |
IV,
T oya9,72x
20 L s -
E ™ :/ 7 y = B,8733x Bl 1(1{
@ e
@ 15 i [KBYL
a P V=8
= " ey NKBY2
b
10 ) e JKBYS
: - e Rom80
> |
|
[ — ] Bt
0 05 1 1,5 2 2,5 3

Hanpskerua, Mia

PUCYHOK 5.6 — 33BUCUMOCTb KHArPY3Ka — CHUMAIOLME HaNPAXKEHNA
nonepex BONOKOH» ANA AepesokneeHcit banku
(urkeHepHbi pacuer)
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PucyHOK 5.7 — 3aBUCMMOCTb «HArpyaka — pacrarusaroume
HaNPAMEHUA NOA YINOM K BONIOKHaM» ANA NepeBoKNeeHomn
6ankv (yron a = 24...25°) (HxeHepHbii pacyer)
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YUCNeHHbIE NCCNEN0BaHNA AePeBOKNeeHbIX DANOUHBIX KOHCTPYKLUMIA
fpoBeaeHsbl B nporpammHom komnnekce «/IMPA 9.6» ana Bcex crapui pa-
HoThl APEBECUHbl — OT YCNOBHO-YNPYron CTagun A0 CTagun paspyLleHus.
Peanu3oBanHbii MeTop pacveta B MK — meTtog KOHEYHbIX INeMeHTOB
(MK3). Yncnennbit merog pacueta 8 MK «/IUPA 9.6» moxHo pa3buts Ha
HECKONBKO NOCASA0BATENbHLIX WAros-onepauun.

1. Co3panme HOBOW 321341 C LLECTLIO CTeneHamu ceoboaw! B yane.

2. l[eomeTpuyeckoe nocTpoeHvie obueKra.

2.1. 3apaHue y3108biX TOYEK NOMNEPEeYHOro CevYeHuAa AepeBaHHON
bankv (WwKpuHa, BeicoTa) B ocax YOZ.

2.2. 3apaHne Y3N0BbIX TOHEK NOMNEPeYHOro CeYeHUA 3/1IeMEHTa YCH-
neuns {tonugnHa, sBoicota) B ocax Y0Z,

2.3. lobaBneHue KOHTYPOB W CETKW Y3108 OTAENbHO AN Banku u
MEeMEHTa yeuneHus (Tpuanrynauus kouTypos). Nonepeunoe cevexne pas-
OHUBALTCA HA NPSMOYIO/IbHBIE WM TPEYTONbHLIE KOHEYHbIE INeMEHTb! C
HAMMEHBIWWMM LIAroMm, NO3BONAIOLMM B pesynstare nogpobHo onpepe-
NUTh HANPAMEHMA B KAKOOM KOHTYPE SNeMEHTa.

2.4, CornacosaHve MEcTHbIX ocel nnactuH (oce X1 B nAoCKoCTU
X0Z+).

2.5. Cospianme 0b6bemMHOTO Tena nyrem nepemewteHun obpasylouen
BA0NL 0CK X Ha gAnKHy Banku ANA NNACTUH APEBeCUHbI U Ha ANuHY 0BoiMbl
A5 NAACTAH 3NemeHTa yeunenun, Bee pacctoaquna spont ocu X pasbusa-
JOTCA € Wwarom, NpuHATeIM B nogn. 2.3. MNocne coapakina obvemuoro tena
(INacTHHbL, CO3AaHHbIE B noan. 2.1. u 2.2, yAanawTca.

2.6. ClumBKa coBNaaalowmx y3nos (ynakoBka cxemsot).

3. 3apaHue rpasHuyHbIX YCA0BUM KOHCTRYKUUMA,

3.1. OnpeaeneHue y3noB ONMPaHUA KOHCTPYKUMU B naockoctu X0Z
(anuHa, BoicoTa).

3.2. 3apanuve cBa3en B BbIbpaHHLIX y3nax (banka Ha ABYX WapHUPp-
Huix onopax). C ogHoro KoHua Hankum HasHavyawTca cBAzu no ocam XYZ
(LIApHUPHO-HENOABWKHAA ONopa), € APYroro KoHua — C8A3N No ocam YZ
(lWAapHUPHO-NOABMIKHAA ONopa).

4. 3aaHKe ECTKOCTHLIX XaPaKTEPUCTUK INEMEHTOB.

4.1. 3apaHue XecTkocTr a4na 06bemMHOro KoHewHoro anemenTa (K3)
J\peBeCHHbI.
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4.1.1, fpu auxeliHom pacteme. 3afaHne THNA KECTKOCTH ANA 06bs
emHoro K3 — 36 (yH/UBepCanbHbI NPOCTPAHCTBEHHbIN BOCMMUY3/N0BOMN U30-
napamerpuueckuit K3). 3aganue nnotHoctv (Ro = 500 kr/ M) U MexaHu-
YECKUX KOHCTaHT C YY4ETOM OPTOTRONUK:

o mopaynu KOwra: E = 10 000 Ma; E2 = 400 Mla;

E3 = 10000 Mla;

o koapduumenTsi Nyaccona: V = V13 = V31 = V32 = 0,45;
V21 = V23 =0,02;

e moaymm casura: G12 = G13 = G23 = 500 Mla.

4.1.2. Mpu HeauHeliHom pacdeme. 3apaHne TUNa KecTKoCTH .u,n'j
06bemHOro K3 — 236 (dn3nueckun HeIMHenHbIA YHUBepCaibHbIA NPOCTPaH=
CTBEHHbI BOCLMUY3N0BOM n3onapamerpuyeckuin K3). 3apanme naoTHOCT A
(Ro = 500 kr/m?), koadpduuuenra MNyaccora V = 0,45 u napameTpos ma=
TepUana C yMETOM HENIMHENHOCTH. |

J\18 OCHOBHOIO MaTepmana BbIBUPALTCA 3aKOH HENWHEIRHOIO Aedop-
MUPOBAHUA — 14 (KYCOMHO-NMHENHbIW 3aKOH AePOPMUPOBAHNA). ﬂapav
MEeTPbl 3aKOHa NPWU NPeaBapUTeNbHOM pacyeTe ONKCLIBAIOTCA npusep.eH".
HOI anarpammoit Bensnkvna — Mparepa [27]. Nocne nposeaeHna skcnep l
MEHTaNbLHbIX UCCNRA0BAHUI HA CTAHAAPTHLIX 0bpa3suax 3aKkoH KOppeKTUpY-
eTCA COrAacHO MOAYHEHHOW NPW UCABITAHUK AUATPAMME CHANPSKEHUA —
nepopmaumm».

Ons OCHOBHOrC Marepuana y4uTblBaeTca Non3yvecTnb, BbiOupaeTca
3aKOH — 44 (KYCOMHO-NMHEMHbIN 3aKkoH nonsydecty). Napamerpbl 3akoHa
ONUCHLIBAIOTCA Anarpammoii «gedopmauyun — Bpeman» (kpupaa paurens=
HOTD CONPOTUBAEHUA OANIA COCHbI).

4.2. 3apgaHne KeCTKOCTH ana 0ObbemMHOro KOHeYHOro 3NeMeHTa Kne-=
eBOro onMromepa. 3ajaHue TMna KecTkocTn ana obvemuoro K3 — 36 (yHu=
BepCanbHbii NPOCTPAHCTBEHHbIN BOCLMMWY3N0BOIA uaonapamerpnqecxuu
K3). 3aganue nnotHoctn (Ro = 3680 kr/ M?) ¥ MEXaHUHECKWUX KOHCTaHT
Y4ETOM OPTOTPONUMK:

e moaynu lOura: E = 86 000 MMa; £2 = 55 000 MMNa;

E3 = 86 000 MIla;

o ko3dduumenTsl Nyaccona: V = V13 = V31 = V32 = 0,34,
V21 = V23 = 0,25;

e moaynu casura: G12 = G13 = (23 = 30 000 Mfa.
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5. 3agadune Harpy3oK Ha Y3/bl U 9NeMEeHTbI.
5.1. 3apaHue Harpy3ku, pasHoi 1/10 or paspywarrouiein Harpysku, s
(IepBOM 3arpyKeHum (CTyneHyvaToe HarpyxeHve). Harpyska sapaerca Ha K3

pacnpepeneHHon no scemy obbemy B HanpasneHuu ocu Z.

5.2. KonuposaHue nepsoro sarpyenua B 3arpyxmeHune 2..10 ¢ ko-
spduumeHTom npeobpazosanna 2...10 COOTBETCTBEHHO.

5.3. 3apanue cobcTBeHHOro Beca YyCUNeHHOW [epeBOKNeeHON KOH-
CTPYKLUUIA HA BCE INEMEHTBI C KOIPPMUMEHTOM HAAEKHOCTHU NO Harpyske
1,1 ans ppeBecuHbl 1 1,2 ana kKNeeso KOMNO3UUKUN BO BCEX 3arpyKeHUAX.

5.4. MNpwn HenuHetHoM pacyete HeobxoaMmo 3a4aTb «MOACNMPOBaA-
HUE HEeAWMHEMHbIX 3arpyMeHnN KOHCTPYKUMI . Kawpoe 13 aecatu 3arpyxe-
MUK pa3brBaeTCA Ha veTbipe PAaBHOMEPHbLIX Wara ¢ MaKCUMaNbHbIM YMUC-
nom utepaunit 300 (waroBo-UTepayUoOHHbIA pacyeT). B 3arpyxeHunax yKa-
ibiBaeTcs nonsyqects «120 240 360 480 730»,

6. BoinonHeHue pacyera,

7. Buayanusauma n aHanns pesynsLrartos.

7.1. Orobpaenne ehpopMUPOBAHHON CXEMbI KOHCTPYKLMUW.

7.2. OTobpameHue KapTUHLI pacnpegeneHua ycunuin (M3onons
HANPKEHWUNA).

7.3. OtobpaxkeHne nepemeLteHmnin y3N0B U KOHTYPOB KOHCTPYKUUN
(M30nons NnepemeleHni).

7.4. AHAaNU3 HaNPAXKEHHOro COCTOAHUA KOHKPEeTHbIX obnacreit npuo-
NOPHBLIX 30H NYTEM X PparmeHTaunm.

Pacuet NpoBOgnACA ¢ y4eToM PU3UHeCcKON HENNHEWHOCTU MaTepu-
ANa apesecuHsl,

Ha pucyHkax 5.8 —5.12 npusepeHbl U30N0/1A pacnpegeneHua Hanpa-
MEHWI B pnepesoKkneeHsbix 6anouHbIX KOHCTPYKUuAxX. Ha pucyHkax 5.13 v
5.14 npeacrasneHbl 3aBUCHMOCTH PaboTbl gepeBokneeHbix 6anok ¢ y4eTom
nonayyectu. Mo pe3ynsbratam YMCAEHHOr0 pac4era NoCcTPoeHbl caeayoume
JABUCMMOCTU: KHArpy3Ka — KacartenbHbie HanpsxeHua» (pucyHok 5.15),
«HArpy3Ka — COKMMAIOLME HaNPsKEHWA NoNepex BONOKOH» (pucyHok 5.16),
(Harpy3Ka — pacTArusalowme HanpsmxeHus nog yrnom K BONoKHam» (pucy-
HOK 5.17).
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PucyHok 5.8 — Banka mapku AKE (amHelinbiii pacuer):
@ — KIONONA HOPMaNbHbBIX HANPAKEHUH, MIMa; 6 — uzonona
KacaTenbHbIX HanpaeHui, MINa; 8 — n30N0A NepemeLtieHuin, Mm
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PUCYHOK 5.9 — Banka mapkn KB (HennHehnbli pac4eT): a — M30NonAa
HOpMafbHbiX HANPMKeHKA, MIa; 6 — n3onona KacaTeNbHbIX
HanpakeHwid, MMNa; 8 — 3oN0aA NEepemeuiIeHnii, MM
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PucyHoK 5.10 — banka mapru OKBy': @ — M30N0AA HOPMANBHBIX
HanpamKeHniA, MMNa; 6 — 30N0NA KAcaTe/IbHbLIX HanpaxeHun, Mila;
@ — U30NONA NEPeMELLeHUI, MM
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PucyHok 5.11 — banka mapku AKB*: @ — M30Nn013 HOPManbHBIX
Hanpasenuid, MNa; 6 — 130NoNA KacaTeNbHLIX HanpAxKeHui, Mia;
6 = M30NONA NEPEeMEILEHNA, MM
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PucyHoK 5.12 — banka mapku NKB,*: @ — 130N0NA HOPME/IbHBIX
HanpakeHnin, MMNa; 6 — n30N0NA KacaTeNbHbIX Hanpskexwnid, MNa;
8 — U30NONA NEPEMELLBHNA, MM
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PUCYHOK 5.13 — 33BMCMMOCTb «HArpysKa — nepemeueHus»

B0 Bpemenu (K6, AKB,')
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PUCYHOK 5.15 — 3aBUCMMOCTb €HArpy3Ka — KacaTe/IbHbie HANPAXKEHWA?
ANR pepesokneeHoi 6anku (YucneHHole WCCNefoBaHUA)
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PUCYHOK 5.14 — 3aBMCMMOCTb «HATpy3Ka — NepemMeLieHua»

80 Bpemenn (OK6 2, OKEY) PUCYHOK 5.16 — 33BMCUMOCTb €HArPY3Ka — OXUMAIOLUNE HAMPAXEHWUA

nonepeK BONOKOH» ANA AepeBoKneeHon banku (YucheHHbIe UccneaoBaHna)
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PucyHOK 5.17 — 3aBUCMMOCTD «HArpy3ka — pacTArMBaloWmne HanpaeHns
noA, yrnom K BONOKHam» ans aepesokneeron banku (yron a = 24...25°)
(YncneHHbvIe UccnenoBaHunA)

Pe3ynbrarbl YACNEHHOIO UCCAEAOBAHMUA OTpaXXeHbl B BbIBOAAX,.
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B mpempeil 2nase npusedeHsl nedazozuyecKue npuembl U memo-
duku, pazpabomaHHbie 8 8bINYCKHOU weanugurayuoHHol pabome.

Pesynbrathi BKP moryT GbiTh npumeHeHb! Npu oby4eHuu CTypeHToB
(axapemuyeckux baxkanaspos) NO HaNPaB/NEHUIO NOATOTOBKU 08.03.01
«Crpoutenscrao», npodunn «fpoektuposarHue 3pannin» u «lMpombiwneH-
HOE U FPAAIHCKOE CTPOUTENBCTBOYN, AUCUMNANHA «KOHCTPYKLUUK U3 Ae-
pesa u nnactmacce» (7-# v 8- cemecTpsl obyueHus).

Ha NeKUMOHHbBIX 3aHATUAX MOTYT GbiTb PAcKPLITbl BOMPOCHI, CBA3AH-
Wble C TEopeTUYecKomn YacTeio BKP. PekomeHAyeTca OTBECTU Ha 3TO He me-
Mee OAHOWM NEeKUUM, Ha KOTOPO PaccMOTPeTb KOMMOHOBKY NONepedHbIx
CeyeHuit AepeBAHHbIX U AepeBoKneeHbix BaNoK; ONbiT YCUNEHNA ONOPHbIX
yuacTkos 6anoK; NPUMEHEHUE NPOAYKTOB HAHOMHAYCTPUN B AEPEBAHHDBIX
KOHCTPYKUMAX; GU3NUECKUE MOAENMN AEPEeBAHHbLIX U AEeDEBOKOMNOINUTHBIX
KOHCTPYKUUUA.

Ha npaKkTU4ecKux 3aHATUAX MOTYT BbiTb 3aTPOHYTLI BONPOCHI, CBA3AH-
Hble ¢ NpaKTUYecKkom Yactelo BKP. PexomeHzyeTca OTBECTU Ha 3TO HE me-
Hee OHOr0 NPaKTUYECKOTO 3aHATUA, Ha KOTOPOM NPeACTaBUTL UHXEHeP-
HbI PacYeT C KOHKPETHbLIMK NpUMepamum.

B kauectse camocroaTensHow pabotel (CPC) cTyAeHT MoXeT pac-
cyuTaTh HankKy KOHKPETHOro Ce4YeHWua NO BblAAHHOMY BapuaHty B MK
«/IMPA 9.6» COrnacHo anropuTmy, onucaHHomy 8 BKP.

Bonpockl, CBA3aHHbIE C AAHHBIM UCCAEA0BAHUEM, MOTYT BbITh BHE-
CeHbl B CNUCOK BONPOCOB K 3K3aMEHY UK 3a4eTy.

Bo spema obyuenus 8 maructpatype (8 TpeTbem cemectpe) MHoo
bbina npougeHa neparorMyeckan nNPakTnka B obveme 216 vyacos, B npo-
L|ecCce KOTOPOWU COBMECTHO ¢ Npodeccopom kapeapb! «CrpouTenbHbie KOH-
crpykumum» E. A. CMMPHOBbIM Bb1M COCTaBNEHBI METOAUHECKWE YKAZAHUA K
NPaKTUYECKMM 3aHATUAM U BOMPOCHI K TECTUPOBAHWIO CTYAEHTOB Ha pen-

TUHI-KOHTPOARAX.
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6. IPABIJIA O®OPMJIEHHS BBIITY CKHOH
KBAJITU®UKAIIMOHHON PABOTHI MATHCTPA

1. Beimycknas xsanupukaunonHas pabora opopmiseTcs B TOYHOM
COOTBETCTBHHU C JAHHBIM yueOHbIM nmocobuem u Pernamentom ogopmiie-
HHS BBIYCKHBIX KBaNM(pUKALMOHHBIX PaboT 1O OCHOBHBIM NpodeccHo-
HAJIBHBIM TIPOrpaMmam Bhiciero 00pa3oBanus Braaumupckoro rocyaap-
CTBEHHOro yHuBepcuTeTa uMenn Anexcanapa ['puropsesuya n Hukonas
I'puropsesuta Cronerossix (Bal'V). K samure npuHUMAIOTCA TONBKO
cOpounopoBanHbie paboTel, HaneYaTaHHble ¢ HCNOIL30BAHHEM KOMIBIO-

Tepa v NpUHTEpa.
2. BeinyckHas kpani(ukanuonHas pabora MarucTpa nevyaraercs Ha

onHoii cropone nucra Genoii Gymarn popmara A4 (210%297 mm). Hckmo-
yenue cocrarnser 3ananue Ha BKP, xotopoe neuaraercs ¢ ABYX CTOPOH

JIHCTA.

HaGop Texcra BKP ocyuecTsnsercs B TeKCTOBOM pepakrope Mi-
crosoft Word. ITpu 3TOM A8 OCHOBHOTO TEKCTa HEOOXOAMMO UCMONB30-
sats mpudt Times New Roman pasmepom 14 nr. KonnyecTBo 3HaKOB B

crpoke — 60...70, MEXCTPOUYHBIA HHTEpBAN — 18 nr (1,5 MamIMHONUCHBIX

MHTepBaa), KONUYECTBO TEKCTOBBIX CTPOK Ha cTpanuue —39.. 40. Bripas-
HUBAaHWE OCHOBHOTO TeKcTa paboThl — MO MHPHUHE CTPaHKUB!. AO3aUHBIA

orctyn — 12...17 MM. YCTaHaBIHBAIOTCA CJCAYIOUIME Pa3MEpPhI none:
BEPXHEro ¥ HWkHero — 20 MM, jieBoro — 30 MM, NpaBoro — 10 Mm.
I pudT 1omKeH ObITH NPAMBIM, CBETIIONO Ha4YepTaHus, YETKHM, “ep-

HOrO [BETa, OAMHAKOBBIM Mo BeeMy Tekcty BKP. Paspemaercs ucross3o-
BaTh pa3HOC HauepTanue mpHdTa: KypCHBHOE, NONYKHPHOE, KypPCHBHOE

[OJIYKMPHOE,
3. O6beM BRIMyCKHOI KBann(pHKAMOHHONW paboThl MarucTpa —

80...110 crpanuu. IIpunoxenus npu nojacyere o6bema BBIYCKHOH KBa-
aupuKaHOHHOH paboThl MAruCTpa HE YUHTHIBAIOTCH.

4. TekCT OCHOBHOM YacTH BHIMYCKHON XBaTM(PHKAUHOHHONH paboThl

MarucTpa aejsaT Ha rjiaBbl, HOArIABbI, MYHKTBI ¥ [TOAITYHKTBI.

3arosnoBki cTpykTypHbIX yacteit BKP « AHHOTALIHS», « COLIEPXKA-
HUE», «[TEPEYEHb TEPMMHOB M YCJIOBHBIX OBO3HAUYEHH»,
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«BBEIEHHMEY, «I'JIABbI», «BbIBOJIbl U PEKOMEHJIA LMW, «CITH-
COK MCITOJIb30OBAHHOM JIMTEPATYPbI» HaOUPAKOT NPONUCHBEIMU
OykBamu, HCTIONB3YS NOMYXUPHBLIN wpudT BhIcOTOM 14 TT, BbIpaBHHBA-
HHe — nocepenune. ['naBbl HymepyloTcs apabekumu uudpamu 6e3 sHaka
«Ne». 3aronoBku npuIoKeHuii 0POPMIAIOT ¢ 3arNaBHON GYKBBI, HEe Bbi-
AeTsAA NONY)KHPHBIM WpHPTOM, pasmep mipudra — 14 0T, BLIpaBHHBAHKE —
nocepesuHe, '

3arosioBKH MOAMNAB, MYHKTOB M NOAIYHKTOB HaGMpaIOT CTPOYHBIMK
OykBamu (kpome nepBoii NPONUCHOIA) ¢ a63aLUHOro OTCTYNA NOMYKHPHBIM
wpudrom pasmepoM 14 nr. IToarnassl HymepyloT B mpefienax Kakmoi
rnasbl. HOMep MoArnasel COCTOHT M3 HOMEpA INIaBbl H HOPAAKOBOTO HO-
Me€pa NOAraBel, pasAe/IeHHBIX TOYKOH, Hanpumep 2.3 (TpeTss mojarnasa
BTOpO# riiaser). [TyHKTBI HyMepyIOT B pesieniax Kax1oii noarnassl. Homep
IYHKTa COCTONT 3 MOPAAKOBLIX HOMEPOB IJIaBbl, TOJICNABKI M MTYHKTA, pa3-
A€NEHHBIX TOYKaMHu, Hanpumep, 1.3.2 (BTOpoit MyHKT TpeThbel NMoArIaBsl
nepsoi rnaesi). [ToanyHkTe HymepytoT apabekumu wudpamy B npenenax
Kaxa0ro myHkra. HoMep MoanyHKTa COCTOMT M3 NOPSAKOBBIX HOMEPOB
IJIaBbl, MOACTIABBI, MYHKTA M MOJITYHKTA, Pa3le/ICHHBIX TOYKAaMH, HAllpH-
mep 4.1.3.2 (BTOpO#i MOAMYHKT TPETHEro MyHKTAa NEPBOIl MOAIIABbI YeT-
BEpTOH r1aBel). B KOHUE HOMEpa IyiaB, MOAIIAB, MYHKTOB, NOMITYHKTOB, a
TAKXKE HX 3arOJIOBKOB TOUKY He CTaBAT. EC/TH 3arojioBOK COCTOMT U3 JBYX
nian bonee npeaioxkeHuil, HX pasAeNsIoT TOUKoN (ToYKamMu).

BHyTpu noarnas oCHOBHOM TEKCT MOKHO Pa3ie/IUTh HA OTACTbHEIE
HHPOPMATHBHBIE YACTH, OTCTYIHMB OJHY CTPOKY OT TEKCTA M BhiIEIMB
Ha3BaHHe MHOOPMATHBHON YacTH NONYXHUPHBIM KYPCUBHBIM LIpudyTOM,
BbICOTA WpndTa — 14 nT. BeipaBHuBanue 3aronoBka uHGOPMATHBHOMN Ya-
CTH — IO HEHTPY, BHOCUTH UX B conepxanue BKP ne nano.

5. Paccrosinpe Mexay 3arojlOBKOM M TEKCTOM MOJIKHO COCTABJIATH
2...2,5 cm. Ecnu mexy aByms 3aronoskamyu (I1aBbl M MOATJIABI) TEKCT
OTCYTCTBYET, TO PAcCTOAHHE MEXXy HUMH ycTaHasausaercs B 1,5...2 oM.
PaccrosHne MeX/y OCHOBHBIM TEKCTOM H CIEAYIOLUMM 3arojioBKOM —
2...2,5 cm. CxeMaTH4YHOE PaCTIOIOKEHHE 3arOJIOBKOB OTHOCHTEIBHO OC-
HOBHOIO TEKCTA NPEACTAB/ICHO Ha puc. 6.1.
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1. 3AT'OJIOBOK
$.3-2¢5 l

b4
L1 3arenoeor
1.2.5em I

6cxommit TeRot Oenoamofi tekcs Ocnonnofi terer OCHORKDI ToRCY

Ocuoeitoft  tener Onwssofl texctr Oumpiiol Wit Cepopnodl  rescy

Ocroeroit rerer Qonosnod Texcr
,
]

22,500}
L2 Saroswnen

22.5¢m

Woft teket Ocronnofl yarer Ocronnoft yexcr Ochontioli tewcy
Ocnouroll  vesctr Qcmopkoft Tewer Ocriosroft  veser Ocmoemofl Texer
Qeramiodt texcr Ocsoniofl Toxer

Puc. 6.1. CxematnaHOe pacnionokeHue 3aronoBKoB OTHOCHTEILHO
OCHOBHOIO TeKCTa

Kaxcnyio rnaBy BbimyckHOM KBamuuKanuoHHoM paboTei MarucTpa
cielyeT HAaYHHATh C HOBOIr'O JIMCTA.

6. Crpannust Hymepylorea apabekumu uudpamu B NPaBOM HM)KHEM

yrity. IlepBoit crpanmueif BHIMYCKHON KBanupuKaunoHHOMN paboTsl Maru-

CTpa ABNACTCA THTYLHBIA JIMCT, BTOPAsA W TPEThsl CTPAHHMIBI — 3a/IaHHE HA
BKP, nx Bxmouaior B 0611yo HyMepaumo crpanu, pabotel. Ha turynsnom

JMCTE M IHeTe 3ananua Ha BKP Homep cTpannus! He craBar.

7. BHyTpu rnaB, noarnas, NyHKTOB U MOANYHKTOB MOryT ObITh NpH-

BCIACHBI NNEPEYHCIICHUA, KOTOPBIE 3alIUCLIBAIOTCA ¢ ab3a1HOro oTcTyna. ITe-

PE KKAOH NO3ULIMCH NepeyHCeHus CleayeT CTaBHTh Aeduc, a IpH Heob-

XOAMMOCTH CcChUIkH B Tekcre BKP Ha oann u3 snemenTos nepeuncienus
BMECTO Jeduca CTaBAT CTpouHbie GYKBBI B MOPAIKE PYCCKOro andasura,
HauyMHas ¢ OyKBH «a» (32 UCKITIOYEHHEM Oyks &, 3, i1, 0, 4, b, B, b). Jl1g
AaJIbHEHIIeH AeTaTH3alMK NIePEIHCIEHHI HeOBXOANMO HCTTOMB30BATE apab-
CKHE UH(PbI, 1I0C/IE KOTOPBIX CTOUT CKOOKa, a 3aNHCh NPOM3BOAMTCH C ab-
3auHoro orcryna. Ilprumep odopmieHus CucKoB npeCTaBNeH Ha puc. 6.2.

a)

- —— g 0 e

1

2)
- =
n) e -

——

Puc. 6.2. [Ipumepst odopmnenns cnuckos
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8. VpaBHeHus u GopMyJibl ClieyeT BELIENSTh U3 TEKCTA B OTAEIBHYIO
CTPOKY W pacnonarars nocepeiuHe, BbICOTa TeKkcTa — 14 nT, MeXCTPOUHBIH
uHTEpBal — 1,5. Bhlie u Hike K0l GOPMYJIBI HIIH YPABHEHUS NOJDKHO
ObITh He MeHee oHOM cBoGoaHOM cTpokn. Ecin opMyna He ymeniaetcs B
OJIHY CTPOKY, TO €€ MOKHO IIEPEHECTH MOC/Ie MATeMATHYECKOTI0 3HAKA, IPH-
4eM 3HAaK B Hayale cieylouei ctpoku nosropsior. [Ipu nepenoce ¢op-
MYJIBl HAQ 3HaKe, CHMBOJIM3HPYIOLIEM ONEPALHI0 YMHOXKEHHUS, MPUMEHSIOT
3HAK «X». CHMBOJIBL ¥ YUCNIOBBIE KOIPPUUHEHTBI, BXOgAMe B opmyIy,
€CITM OHH HE MOACHEHBI paHee B TEKCTE, OOBACHAIOT HEMOCPEACTBEHHO MOJ
(opmyroit ¢ ob6a3arenbHbIM 0003HAYEHHEM €HHAULL H3MEPEHHS NOCIE 3a-
nATOH. Pacm@pponky kakaoro cumsoJia ciieayer JaBarh ¢ HOBOI CTPOKH B
TOH MOCNeJ0BATENILHOCTH, B KOTOPO#l OHM npuBeznensi B Gopmysie. [Tepsas
CTPOKA NOACHEHNA JO/KHA HAYMHATHCA CO CJIOBa «rjie» 6e3 ABoeToYus no-
cie Hero. Ecnu dpopmyna ne tpebGyer noscHenuii, To B KOHIE Hee CTABAT
TOYKY, €CJIH TPeOYIOTCS MOACHEHHA, TO — 3anATy10. BeicoTa TekcTa noscHe-
Hul — 12 0T, MexcTpouHsii uutepsan — 1,0.

Dopmyiibl, 33 MCKMIOYEHHEM GOPMYJI, HOMEUEEMBIX B TIPUIONKEHHH,
HMEIOT CKBO3HYI0 HyMepauHio apabckumu udpamu, KOTOPbIE 3aIMChHIBAIOT
Ha ypoBHE QOpMYJIBI B KPYIJIbIX CKOOKAX B KpallHEM MOTOMKEHHN CIIPaBa.
Honyckaercs Hymepauua Gopmyn BHyTpH ras. B 3tom cnyyae Homep dop-
MYJIbI COCTOHT H3 HOMEPA I71aBbl U NOPAAKOBOr0 HoMepa GopMy.isl, pa3je-
JIEHHBIX TO4KOI, Hanpumep (3.1).

Cebutkn B TekcTe Ha MopsAKoBbie HOMepa GopMys1 JalOT B cKoOKax,
HanpuMmep «... B popmyne (1)».

DopmyJibl, IOMEIIAEMbIE B IPHIOKEHHAX, HMEIOT CKBO3HYIO HyMepa-
umio apabekumn undpamMu B npeenax Kaxaoro NpuaoxeHns ¢ gobasne-
HUEM nepea kaxaoi undpoit obosnavenns npunoxenus, Hanpumep (B.1).

@opmyna A0DKHA BKITIOYATE B Ce0sl HCKOMYIO BEIMYHHY, OYKBEHHOE
obo3Hauenne, uUppoBoe 0603HaAYEHHE, TOTYUEHHOE YHCIIO H eIHHMIb 13-
mepenus. [lpumep odopmuenns Gopmysi:

Q:-—-:——:BKH, (61)

rje Q — nonepeunas cuna, kH;
q — PaBHOMEDHO pacnpejenettas Harpyska, KH/m;
[ — nnnHa sneMeHTa, M.
Bee enunnier #3mepenns, serpevarompecs 8 BKP, neobxoaumo nu-
carb yepes npoden nocne nx LUPPOBLIX NoOKa3aTeneil.

65

!
o
Ll
..'l
4

—

..,,,._
e

-

= -
"3%‘1; v

——
7

—

“—"&'5";‘.

£ .':"

i —




9. Tabauuet creayer pacnonarate B BKP nemocpenctsenno nocie ]
TEKCTa, B KOTOPOM OHM ynomuHawotes Brepssle. [Ipu ccbuike cneayer nu-
cate cnoeo «Tabnuuay» ¢ ykasanuem ee Homepa. [pu HeobxoauMocTy Tab-

ULy pasMeliaiT B npwioxkednn Kk BKP.

Bce Tabnmuubl QOMKHBI UMETh HA3BAHUE H CKBO3HYIO HYMEPALHIO
apabckumu undpamu B npenesnax Beeil paborsl (3a HCKMOYeHUeM TabmaI

npunoxennii). Homep tabnuusl cnegyer npocrapnsTs B JieBOM BEpXHEM
yriy nocie cnosa « Tabmmua» 6e3 snaka «Ney, Hanpumep «Ta6muua 1». [o-
[yCKAaeTCA HyMepoBaTh TabNMUB! B Npejenax riasbl. B atom cnyvae HOMeEp

Tab/IMLBI COCTOMT U3 HOMEPA IM1aBbl U IOPAAKOBOTO HOMEpa TaGIHILbL, pas-

JeNeHHBIX TouKoM, HanpumMep «Tabmuua 1.1y,

B npunokeHuaX TabaMupl MMEIOT OTAEIbHYIO HYMEpaLHIO apab-
ckuMn uuppamu ¢ nobasnenneM nepea uudpoit 0603HaYSHNS MIPUITOXKE-
HuA, Hanpumep «Tabauua B.1», ecnn oHa npusenena B npunoxexnu B.

Haspanue Tabiib 10/KHO OTpaXkaTk ee cojiepkanue, GbITs TOUHBIM
1 Kkparkum. Ero cneayer nomemars Han tabnuueii cnepa 6e3 aG3auHoro or-
CTyna, B OJIHY CTPOKY C ee HOMEpoM uepe3 Tupe. B koHue Ha3Bauus tab-

JTALBI TOYKY HE CTABAT.

Tabnuiibl BEIPABHUBAIOT NO UEHTPY CTPAHHLBL. Bbille i Hibke Kakaol

TabJINLBI JO/KHO OBITH HE MEHee O/IHOM TyCTOi CTPOKH.

Beicota Texcra HazBanus TaONHLB! M €€ COACPHKMMOTO — 12 NT, Mex-
cTpounbiit uHTEpBaNT — 1,0. BHyTpH Tabnuis! BRIpaBHNBAHNE TEKCTA BBION-

HACTCA MO KETAHUIO MAaruCTpaHTa 1 ero HAYHHOT'0O pYKOBOJAUTEIA, KpOMe 3a-

POJIOBKOB rpad) U CTPOK, I/ie BHIPABHHBAHNUE BHINOIHAETCA CTPOTO 1O LEHTPY.
B xaxqioii Tabmmue cnefyer yKasbiBaTh eIMHMIbI M3MEPEHHS. 3aro-

JIOBKH M MOJ3aro/IoBKM rpad) ¥ CTpoK Tabimipl HeoOX0oauMO NHcaTs ¢ npo-

NUCHOH OykBbl. B KOHLE 3ar0I0BKOB H NOA3ar0/IOBKOB TOYKY HE CTABAT. 3a-

FOJIOBKH M NOI3aroNioBKH rpad) yKaselBAIOT B €AMHCTBEHHOM umcie. Paine-

NIATH 3arONIOBKH H N03arONIOBKY IMArOHANHBIMHI TMRAAMH He NOMYCKAETCH,
Ecnn nndposbie uiu uubie JaHHbIE B Kakoii-60 cTpoke Tabuub! He

(PUBOJIAT, TO B HEH cTaBAT npoyepk. Ilycreie sueiiku npu opopmnennn tab-
UL HE IOTTYCKAKOTCH.

Bee ungpossie nannble, OTHOCAIUNECS K KOHKPETHOMY MOKA3ATENo

W XapakTEePHCTHKE, AOJKHBI OBITH BBINONHEHB! C COOTBCTCTBYIOLIIMM

OKPYTITICHHEM. Hanplmep, CCJIM NMOKasaTe/Id mnpenena NPOYHOCTH BO BCEX

ClyqasX WMEIOT LEJIoe 3HAYCHHE, KPOME JIBYX, B KOTOPBIX €CTh JECHATHIE
A0JIH, TO CAEAYET y LEJIbIX 3HAYCHUH YKa3aTh [0C/e 3anaToi HeoOXoauMoe
KOJIMYECTBO HYJICH.
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Tabnuua 6.1 — OCHOBHEBEIE CBOMCTBA CTEKJIOTKAHEH

[Tpumep odopmiaenns Tabinusl B BKP npesacrapnen Huxke.

Mapka HCXOJHOTO CTEeKIIa

[Tokazarens A C E S Ksapuesoe
[110THOCTS, KI/M’ 2500 2490 2540 2480 2210
[1penen npogHocTu
NpH PaCTHKCHHH 3,0 3,0 3,5 4.6 6,0
(npu 22 °C), I'TTa
Monyne ynpyrocru |
NpH PaCTHKCHHU 74 69 72 86 75
(npn 22 °C), I'T1a
Koseanmet cluore | o 720 5,00 5,60 0,55
pacumpenns, K
Koappuumenr rerutonpo- B
soaHocTH, Br/(m - K) =~ = 104 2
Y AenbHat TENIOEMKOCTS,
i/ - (1?3 0.83 0,74 0,90
O06BEMHOE MCKTPHIECKOE
conporusnenue (mpu 22 °C), | 10" - 10" 101 107!
OM- M

Tabnuiy ¢ 60ABIIMM YHCIOM CTPOK MM TabnHILy, CTPOKH KOTOPOH
HE YMELIAIOTCA Ha JAHHON CTPaHHLE, IOMYCKAeTCs IEPEHOCUTS Ha JpYTylo
crpannuy. [lpu nepexoce wacTH Tabnunel Ha APYrylo CTPaHHI CIOBO
«Tabnuua», ee HOMEpP W HAUMEHOBAHHE YKA3BIBAIOT OJIUH pa3 Ha/ NepBoi
4acThiO TaOJMNIB], @ HAJ JAPYrHMH YacTAMHU cieBa nmuamyT «IlpoaomkeHne
TaGMMIB» H YKa3biBaloT HoMmep Tabimusl. [1pu pazaenenun Tabaune! Heob-
XOJIHMO B €€ NPOAOIDKEHHMH Ha Cleylolel cTpanuie npoaybnuposars 3a-
roJI0BKH H NIOA3aro/ioBky rpad i crpok nubo BBECTH CTPOKY ¢ HyMepauHen
kaxxaoro cronbua apabekoit umdpoi, yTobbl NpU MEpeHoce MOBTOPHTHL
ToJ1bKO LH(psl. [TepeHoc TabnuLbl JOMYCKAETCs TOJIBKO B TOM Clly4ae, eciu
Ha [1EPBOii ¥ MOCIIEAYIOIINX CTPAHHIAX TOMHMO 3aroJIOBKOB M MOA3aroaos-
KOB pacroJiaraercs XoTs Obl 0/1Ha CTPOKa TabJIMIBL.

ITpumep odopmaenns B BKP Tabnuubl ¢ nepeHOCOM NpeacTaBieH
HHKE.

Tabmuua 6.1 — OcHOBHBIE CBOHCTBA CTEKIOTKAHEH

Mapka HCXOHOTO CTeKIa
[Toka3zarens A C E S Kpapuepoe
InoTHOCTS, Kr/M® 2500 2490 2540 2480 2210
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Iponomxenne Tabnuupi 6. 1

Mapka HCXOAHOTO CTeKna

Moxasarens A C B S
[Tpenen npouHoCTH
NpPH PacTKCHHU 3,0 3.0 3,5 4.6
(npu 22 °C), I'Tla
Moayns ynpyroctu
IPH PacTAKECHHH 74 69 72 86

(npu 22 °C), I'T1a
Kos¢pduuuent nuneii-

Horo pacumpenns, K™ §.60 7.20 5,00 5.60
Koadduumenr rervio- - o
npoBoaHoCTH, BT/(M - K) = , b=
bY a

O6nemuoe MmeKTpHYe-

CKO€ CONMPOTHBIICHNE 108 5 10" L

(mpu 22 °C), Om - M

[lpy HeoOXOAMMOCTH clie/lyeT naBaTh NMOACHEHUA WJIN NPUBOAUTE
CIPABOYHbIC JAHHBIE K COAEPKAHMIO TaONUIbI B BHJIE NPUMEYAHHH, KOTO-
phIe PacrioNaraloT HENOCPEACTBERHO NoA Helt. Eciin npuMeyanue oHo, TO
nocne caosa «llpumeyanne», Habpansoro ¢ ab3aUHOro OTCTYNA, CTABUTCH
THPE K C NponucHoil GyKBbl H3naraeTcs npumedanue. B ciyyae HecKOMbKHX
npuMedaHHii KOKA0e U3 HHX Pa3MELIAeTCs ¢ HOBOM CTpokH ¢ ab3anHoro
cTyna u Hymepyetcs apabexumu uudpamu. Cinoso «IIpaveyanus» u comep-
)KaHue npumedanui Habupaior wpudrom pasmepom 12 nr, MexCTpo ;
unrepsan — 1,0. N |

10. 'paduueckuit MaTepuan (cxeMsl, aHarpammel, pororpadun, yep-
TEeXH U T. I.) U IOANNCH K HEMY BbIPABHUBAIOT 110 UEHTPY. Bricora Tekcra
nojmucu — 12 0, MexCTpo4HbIi unTepsai — 1,0.

Beck rpapmuecknii Marepuan (HCKII04as NPUIOKEHNs) CeayeT Hy=
MepoBarh apabckumu un¢pamu. Hymepauus cksosnas. Homep npocras-
10T noce ciosa «Pucynok» 6e3 snaka « Noy, Hanpumep «Pucynok 1». J{o-
nycKaeTcs HyMepoBaTh rpaduyecknii MaTepua B npeaenax rnassl. B atom
Clly4ae HOMEP COCTOMT M3 HOMEpa IVIaBb! ¥ NOPAAKOBOro HOMepa rpaqmqe_-;!
CKOro Marepuara, paszieJIieHHbBIX TOUKO#, Hanpumep «Pucynok 1.1».

B npusioxeHusX rpaguueckuil MaTepuan UMeeT OTACITbHYIO HyMEPaLHIO
apabckumu tupamu ¢ nobasnennem nepea UHppoit 0603HAYEHHA NPUIONKE-
Hus, Hanpumep «Pucynok B.1», ecnu on pacnionoxen B npunoxkenun B. Hassa-
HHE rpaduyeckoro Marepruasna NPUBOAT Cpasy OCie HOMepa Yepes Tupe.
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[paduyeckmii MaTepran pacrionararoT Nocje TeKCTa, B KOTOPOM Coep-
JKUTCS. HA HEro CChUIKA, MM Ha chemyromeit crpanyie. B BKP reobxonumo
JIABATH CCHUTKY Ha rpaduyeckuii Marepuan caexyronmm obpasom:

— HEINOCPEACTBEHHO B TEKCTE, HanipuMep « Bupibl nepennereHuii crex-
NOTKaHel npeicTaB/ieHsl Ha pucyHKke 6.3»;

~ B KPYIAbIX ckobkax BHYTPH Mpemioxkenus, Hanpumep «Buust ne-
pennereHuii crexnoTkanei (cM. pucyHok 6.3) o4eHb pasHOOOPa3Hb.

Buinre u Hike rpaduueckoro MaTepHaia JOMKHO ObITh HE MeHee Ojl-
HOH CBODOHON CTPOKH.

B rpadmuueckom marepuajie HEOOXOAHMO HCIONL30BATL WPHPT OC-
HoBHOTO Tekcta BKP.

26 ALK ey

K
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P BRe
3¢
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PucyHok 6.3 — Buabl neperieTeHni CTEKIOTKaHeH: a — NOJOTAAHOE,
6 — CETOMHOE; 6 — CAPKEBOE; & — CATHHOBOE; 0 — OAHOHATIPABIIEHHOE

1 1. MarucrpanT 06a3an saBarts cebliki B BKP Ha nenonszosanHyio Jin-
Teparypy. Takue cCBUIKM AA0T BOZMOXKHOCTh HAWTH COOTBETCTBYIOLUME MC-
TOYHUKH ¥ MPOBEPHTEH JOCTOBEPHOCTH LIMTHPOBAHYA, A TAKIKE HEOOXOAUMYIO
nH(opMaLuio 06 3ToM UcTOUHKKE (ero cofiepkanue, A3bIK, 00BeM H p.).

Ipu onucanum 8 BKP pesynbTarToB, BKIIOUEHHBIX B €AHHOMIYHBIC ny6-
JMKALMH MarucrpaHTa, a Taloke B myOiuKanymy, HalluCaHHbIE UM BMECTE € Npy-
IUMH JTHIAMH, MariCTPaHT 06A3aH JaBaTh CCHUTKH ¥ Ha TaKue ImyOnuKauuy.

Cebuiky Ha ucTouHuky B Tekcre BKP ocymecTBasioTes nytem npu-
BEACHNAA HOMEpA B COOTBETCTBHM CO CIIMCKOM HCIIOMB30BAHHOW NIHTEpa-
Typbl. HOMEp HCTOMHMKA 110 CIMCKY 321U10MAETCH B KBaJpaTHBIE CKOOKH.
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MyJI, ypaBHeHHH, 3aHMCTBOBAHHBIX M3 HCTOUHMKA. Hanpumep, [14, c. 26,
tabnuua 2] (3aech 14 — HOMep HCTOUHHKA B CAIMCKE HCNOIL30BAHHOIN :
parypsl, 26 — HOMep CTPaHMLLbL, 2 — HOMep TabJiuLIbl).

Caenenns 06 ucrnonb3osannsix B BKP ncrounnkax npusoastes pa:&-‘
nene «CITMCOK UCITOJIb30BAHHOM JIMTEPATYPbly, KoTOpbi# dop-
MUpPYETCS B CJIAYIOLIEM MOPAAKE:

1) MexayHapoaHble HOPMATHBHbLIE IPABOBBIC AKTHI;
2) Koueruryuus Pd;

3) denepanbHble KOHCTHTYLMOHHBIE 3aKOHBI;

4) nocraHojieHna KOHCTUTYUHOHHOIO Cyi1a;

S) KOJEKCHI,

6) denepanbHbie 3aKOHBI;

7) 3aKOHBI;

8) ykasmi [Ipe3unenra PO;

9) nocranosnenus [lpasurenscrsa P®;

10) pacnopsokenus [lpasurenscrsa Pd;

1) axrel BepxoBroro u Beicuero apbutpaxHoro cyios;

12) nocraHoBNEHHMA MUHHCTEPCTB ¥ BEIOMCTB;

13) npukasbl MUHNCTEPCTB M BEJOMCTB;

14) pacnopsikeHus MUHHCTEPCTB U BEAOMCTE;

15) nucbMa MHHHCTEPCTB H BEIOMCTB;

16) perHoHaibHbBIE HOPMATHBHEIE [PABOBHIE AKTHI;

17). TOCT;

18) CHull, CI1, EHUP, TY u ap.; | '

19) nareHTsI;

20) peKoMeHanum;

21) nybsmmkauuu B angasutHom nopsake Gpamuinii NepBLIX aBTOPOB
WX HA3BaHH;

22) MHTEPHET-MCTOYHUKM; |

23) wnHocTpanHbie nmyGnukanuu B andaBUTHOM nopsake damuini
HEPBBIX ABTOPOB WIK HA3BaHMIA,

12. IlpunoxeHus pacrnonaraloT B KOHUE paboTsl B IOPA/KE MOABIEHHA
ccpiiok Ha HUX B TekcTe BKP. B npunoxkenusx nomeuwaior marepman, no-
NONHAIOWMH TexeT paboTel, Hanpumep rpapuyeckuii Marepuan, TabIHLEL,

pacHeTsl U T, 1. He AOITYCKaeTCid BKJIHOYATh B NMPHIOKCHUS Marepuansl, Ha

KOTOpbIE OTCYTCTBYIOT CChUIKH B TekcTe BKP.
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Kaskaoe npuiioxKeHne crneiyeT HaunHaTh C HOBON CTPaHHLbI, yKa3bl-
pas cioBo «[TpHiIoXKeHue», HaneyaraHHoe nponucHbiMy Oyxpamu. Tlpuio-
JCEHHME JO/DKHO MMETh 3aro/IoBOK, KOTOPBIA pasMelaeTcs ¢ HOBOH CTPOKH
110 UEHTPY € NponucHoii Gykebl. Beicota Tekcra — 14 0, MEKCTPOYHbIN HH-
tepean — 1,5.

IMpunoxenus 0603HAYAIOT 3arTaBHBIMH OYKBaMH pyCCKOTO andgasuTa,
HaunHas ¢ GykBel «A» (32 uckmoueHrem OyKB E,3,H, 0,4, B, bl, b), Hanpu-
vep «[Ipunoxenne A», «ITpunoxenue by». Jlomyckaercs HCNOAL30BATh
6yKBBI JTATHHCKOrO aidaBuTa, 32 UCKIIFOYEHHEM OYKB I n O. Touka B KOHLIE
0603HAYEHHA ¥ HA3BAHHA NPUIOKEHHR HE CTABHTCA.

13. INnakare! (npuwn. 11) odopMAsOT OTAEABHO OT PYKOMHMCH Maru-
CTepCKOi BBIMYCKHON KBaH(pUKAUHOHHON paboTbi, HE MOAMWHBAA UX K TEK-
CTOBOI YACTH, ¥ UCNOIB3YIOT I8 HAIJIAIHOCTH BBIMOJIHEHHOTO HCCIIE10Ba-
uus Ha 3ammre B DK, IMnakatel BHINOJHSIOT Ha jucTax Qopmara
Al (841x594 mm) B niporpamme Microsoft PowerPoint i B 4epTEXKHBIX
nporpamMmax cemeiicrea Autodesk. Ha muakarax pasMemiaioT OCHOBHBIC
nonoxenns BKP u ee pesynsraThl (Ha3zBaHHE, aKTYalbHOCTh TEMBI pa-
H0THI, AU U 3a7aud paboTrel, CTPYKTYPa, OCHOBHbIE TEOPETHUCCKHE NO-
JI0)KEHUA, BHIHOCHMBIE HA 3AIIUTY pe3yJIbTaThl, TCOPETHHECKAA H IMPAKTH-
yeckas 3HAYHMMOCTD TOJIYYEHHBIX Pe3y/bTaTOB, HHXCHEPHBIC W YHCIICH-
HBIE HCCNEMOBaHUA U T. /1.). BeiIHOCHMBIE HA [JIAKAThl MaTepHallbl ONpeae-
SeT MArHCTPaHT M HayuHblll pykoBoauTens. Obs3aTeNbHbIE TIAKaThl —
THTYJIBHBIN JINCT, OCHOBHBIE TOJIOKEHUA HCCIEAOBAHUA (nazBanue BKP,
1)1k, OOBEKT M NpeAMeT HCC/IeOBAHNSA, 3a1a41 HCCAC0BAHNA, HAY IHAA
HOBH3HA, BLIHOCUMBIC HA 3AIUHTY Pe3yJibTaThl M MONTOXKEHUA, NpAKTHYIE-
cKaf LeHHOCTb paboThl), BHIBOABI M pekoMeHaaumu. IlnakaTel QODKHbI
6BITH 3aM0JIHeHb! He MeHee yeM Ha 80 %. B BepxHem neBoM yrily MiakaTos,
KpOME THTYJIBHOI'O JINCTA, CTABAT NOPAAKOBBIH HOMEp — apabekyto uugpy
B kpaapare. LLpudtei, ucnonssyembie B maxkarax, — Times New Roman
nia GOST type A. Bricota wprdra uia 3aronoekos — 55...70 0T, ais oc-
HoBHOIO Tekcra — 40. .50 1T, /Ui BCIOMOTaTe/IbHOro Tekera (TekeT Tabiniy,
noanucK pucyHkos M T. A.) — 30...35 nr. BeicoTy TekcTa BRIOHpAIOT U3
yeoBHii ero yuraemoctu Ha paccrosnuu 1,0...2,0 m. MexcTpouHbI HH-
TepBaJl HA3HAYAeTCs MaruCTPAHTOM, HO HE JIOJDKEH IPEBBILIATE 1,5. Honyc-
KaeTCA BHIMONHEHHe ruakator 6es ab3aunsix 0TeTyYNnoB. PucyHku, Tabus!
1 GopMyNIbl 0DOPMIAIOTCS AHATIOTUYHO TEKCTOBOH HacTH BKP. Munumans-
HOE KoNu4ecTBO nnakaros — 10 wr.
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7.3AIATA BbIITYCKHOM K'BAJlHd)MKAl(HOHHOﬂ
PABOTBI MAI'MCTPA

Maructpanr ponyckaercs k 3ammTe TONLKO B TOM CITy4ae, eciu 0
MMEET HE MEHee YeThipeX onyOnHKOBaHHBIX cTarteii B nepﬂonuqecxnx‘}’
AAHHUAX 10 TEMATUKE CBOErO UCCIeq0BAHMS.

Beinycknas ksanndmxaunonnas pabota marucrpa npencrasnse ¢
Ha BBITYCKAIOYO Kadeapy B CIEAYIOWEM cocTaBe: :

a) cOpounopopanHasn PYKOIUCH B TBEPAOM nepernere (¢ HA/IHChIC
«Brimycknas xBanudurxanmonnas paboray unm Gea Ha/IIHUCH ) xpacrto;".
BeTa (B KoHLE paboThl HOMMIUBAETCS nycroi gaiin A4, npu neobxon
CTH KOTHYECTBO (pailyIoB MOXeT GbITh yBennueHo 1o 2...3 wiT.);

6) 3asaBnenue o caMoCTOATENBHOM XapAKTePe BHINOIHEHNS BBIIYCK=
HOH KBaTM(DUKAHOHHOT paboThL, '

B) 3aKNIIOYEHHE KOMHCCHH 110 aHTHUILIArKaTy;

I) PACNeYaTAHHAsS CHPABKA-OTYET H3 CHCTEMLI AHTUIIArHATA, BKIO-
Haiowman B ceda unpopManmio o JokymeHTe, NPOUEHTE OPUTHHANLHOCTH,
MOJAYJISAX IOUCKA U T. 1.,

A) OT3BIB HAYYHOTO PYKOBOIUTEIS: |

€) peueH3ns; o

k) 3neKTpoHHan Bepcns BKP (pyKonuchb, niakarThl, CKaH-KONUK o1 -
Teit) Ha asyx CD auckax. Ha kaxmsiii uz AMCKOB HeoBXonMMO 3amuca b
TEKCTOBYIO M I'paduyeckue gacTH B PENAKTHPYEMBIX H HEPEHAKTHPYeMBIX.
(opmarax (doc, docx, PPL, pptx, dwg, pdf u T. n.). Ha nucke nomxua Gm’rs%
CO3lana manka ¢ vaspaumem sumga [1]_[2], roe | — ¢opma o6yuenns (JIO ~
AHeBHOE obyuenne, 30 — 3a04no0e obyuenue); 2 — Qamuins_ WO, Hanpy-
mep, JIO Heanos U U. B OCHOBHYK Nanky JOJKHBI OBITH BIIOMKEHBI
nanku JIMCTBI, CTATBY n pyKonuce B onHOM (aiine, nMeronieM Ha3zra-
Hue ®amunng MO (nanpumep, Ueanoe U M.docx, Msanoe U U.pdf). B
nanke JIMCTLI nomxyer 6srre oTaensusie thaitner Beex mnaxatos B dop-
marte pdf, uMeromue nasranuns [nakar0] -pdf, Inakat02.pdf u T. o. Takke |
B nianxe JINCTDI HeoGxomumo pasmecTuTs Bee miakars B onHOM daiine
peaaktupyemoro gopmara: Mnakare.pptx, ITnakarer.dwg u 1. 1. B nanke
CTATBH nomxuet HAXOAUTLCA CKaH-KONIMM CcTaTeil, omy6IMKoBaHHEX Ma-
rucTpantoM, B Qopmare pdf, umeroume nazsaums Crares0l .pdf, Cra-
TeA02.pdf. Ckan-konus crareu nomkia BKIOYATS B cebs THTynbHBI nHCT,
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cofiepKaHMe KypHaa, rae oHa onyOJIMKOBaHa, H HEMOCPEACTBEHHO z::z

¢rarblo. Eciu cTaTha pasMelleHa B 3JIEKTPOHHOM U3/JaHMH, TO B CKaH-K .

HeoOXOAHMO NPUBECTH TEKCT CTATHH, o'mpanne.unbm Ha ony6nuxonaﬂue;M

COXpaHEeHHYIO MHTepHeT-cTpanuily (unm ee Print Screen) ¢ conep;:c.auu

)IEKTPOHHOTO M3/1aHus, TIOATBEPKAAIONLYI0 OnybHKOBaHHE c'ra'r:;m,‘crmm
M) Komuu omyGIMKOBaHHBIX cTaTel, OGOPMIIEHHBIE B COOT

C ITYHKTOM O/}

K) pacneyaTaHHble Iakathl popmara Al. .
CoCTaBHbIC YacTH, NEPEUHCICHHbBIE B MyHKTaX 6 — u, HE MOJI

l0TCA K OCHOBHOM paboTe, a BKIIAABIBAIOTCA B (aiil B KOHLE paboTsl.
TMpoueaypa 3aUUThl BBITYCKHOM KBAaNHPHKAUMOHHOH paboThl Maru
cTpa BKIIOYaeT B ceba:
— JOKJIaJ MAaruCTPaHTa ¢ HCIOJIb30BAHHEM IL1aKaTOB;
~ 3aYHUTHIBAHUE OT3bIBA HAYYHOTO PYKOBOJMTENA U PEUEH3HH CeKpe-

tapem ['OK;
—~ OTBETHI HA 3aMEYAHUS PELIEH3EHTA;
— OTBETHI HA BONPOCH! WICHOB KOMHUCCHH M MPHCYTCTBYIOWMX HA 32

I"OK).
wTe (¢ paspelieHns npejceaaresis
I(_IPOIIOJ'I)KHTCJIBHOCTB noxinaga cocrasager 10...15 munyr. Obuwas

Ma-
[POMOIKHTEBHOCTD 3aLUTHI BBITYCKHOH KBATHPUKALHOHHOM paboThI
ructpa — 20...30 MuHYT.
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JAK/IIOMEHHUE

mero  Beicwiee obpasosanne. Mmenno keanmnduxanus «MarucTpy
Hanpasyieanio noarororku 08.04.01 «CrpouTenscTBoy 1Mo3BoNiseT B a2

HOH IPYNIbl, IMABHBIH HHKEHEP NPOECKTOB, HHIKEHeP-IKCIepT) U pylcono-j
e o/kHoCTH (Mactep, Gpuranup, npopab, Ha4yalbHHK, JHPEKTOp) se
TOJIBKO B OOBIMHBIX (PUPMAX, HO M B MyHHUNNATBHBIX HIH rocynap 4
HBIX YUPOKACHUSX, CBA3AHHBIX CO CTPOMTENBHON OTpachbio. Eciu Mam‘-
CTPAaHT BHAMT CBOE Oyyluee B pasBUTHM HAYKH, TO nocie 3aumts BKP a 7';
CMOXET MOCTYNHTE B aCTIMPAHTYPY, 2 CaMO MCC/IEIOBAHNE JACT Xopot it
3ajen jyia Oyayuieit quccepTaluy Ha COMCKaHue YYCHOH CTerneHu xamm-s
AaTa TeXHHYECKUX Hayk. |

Haneemcs, uro yuebHoe nocobue nomosxer oOyyarommmcs B nonro;'
TOBKE BhITYCKHON KBaNH(UKAIHOHHON paGoTsl MarucTpa Ha Bcex cmmmxz

OT BbIOOpa TEMBI MCCIICAOBAHMA O 3AIIMTH paboThi B I 0CYAapCTBEHHOMN
IK3aMEHALHOHHOM KOMHCCHH. !

74

CITUCOK BUBJIMOTPAOUYECKUX CCBIVIOK

1.TOCT 11539-2014. ®aunepa OaxenusupoBaHHas. TexHunueckue
ycnosus. M. : Crannaprundopm, 2015. 10 c.

2.CIT 164.1325800.2014. Ycunenue xene3o0eTOHHBIX KOHCTPYK-
M KOMIO3HTHBEIMK MaTepuanamu. [TpaBuna npoekTupopanus. M. : Mun-
crpoii Poccun, 2014. 76 c.

3.CIT 64.13330.2017. JlepeBsinHble KOHCTPYKUHH. AKTYaJIH3HpO-
paHHaa pepaxkuus CHull [1-25-80. M. : M-Bo cTp-Ba # KWIHUL.-KOMMYH.
xo03-Ba Poc. ®enepaunu, 2017, 102 c.

4. DIN EN 205-2016. Adhesives — Wood adhesives for non-struc-
tural applications — Determination of tensile shear strength of lap joints. Ger-
man Institute for Standardization, 2016. 13 p.

5.1lar. 139443 Poccuiickas ®@enepauns, MITK E04C3/14. Jlepeso-
komnosutHas 6anka / Pommna C. U., Cmupsos E. A., Jlykun M. B., lllo-
xuH I1. B., Jlncaruukos M. C. ; 3asBurens u narenroobnanarens Braaum.
roc. yu-t uM. A. I, 1 H. I". Croneroesix. Ne 2013136878 ; 3aasn. 06.08.2013 ;
ony6i. 19.03.2014, Bioa. Ne 9 (II 4.). 3 c.

6. Anumos JI. A., Bopornun B. B. TexHonorus rnpon3BoJCcTBa HeMe-
TAUTMYECKHX CTPONTENLHBIX H3AENIT N KOHCTpykumii : yyebuuk. M. : UH-
DPA-M, 2016. 448 c.

7. Anopueeckuii P. A. OCHOBBI HAHOCTPYKTYPHOTO MaTepHAIOBE/C-
nus. Bosmoxnocty u npobremsl. M. : Busom. Jlaboparopus snanuit, 2017.
256 c.

8. Botimemupoe @. A. KoHCTpyKUMK M3 JiepeBa U miaacTMace : yued-
Huk. M. : Akanemus, 2013. 288 c.

9. Bapenux K. A. Annpokcumaiuus Axarpammbl AeGOpMUPOBAHHUS
apesecutbi // Becriuk HOBropoackoro rocy1apcTBEHHOIO YHUBEPCHTETA.
2013.T. 1, Ne 75. C. 60 — 64.

10. Boosun B. M. Konctpykunu u3 aepesa u miacrtmace. Ipoekrupo-
BaHHe JepeBaHHBIX depM : yued. nocobue s By308. 2-€ U3/1., UCTIP. U JI011.
M. : Opaiir, 2017. 154 c.

1. epre JI. H., Bawxupos B. H., Knazesea A. B. JIpeBeCnHOBEICHHE :

yueb. nocobue. Kaszaus : M3n-so KHUTY, 2014. 104 c.
75




12. nyxux B. H., Yeproix A. I Aun3orponua apesecuHsl. TexXHON0=
ruveckuit acnekt : moHorpagus. CII6. : CII6IACY, 2013. 240 ¢.
13. Eneyxuit A. B., 3uyepman B. 10., Kobsee I'. A. HanoyrnepoaHs :
marepuaibl. CU3HKO-XUMUYECKHE U FKCIUTyATAMOHHBIE CBOHCTBA, METO/AbI
CHHTE3a, FJHepreTudeckue npumenerns / Temnodusnka BLICOKHX TeMnepas
Typ. 2015. T. 53, Ne 1. C. 117 — 140. :
14, Kapenvckuit A. B., XKypaenesa T. 11., Jlabyoun b. B. Ucnk
Ha H3rub JepeBIHHBIX COCTABHBIX DAOK, COCAMHEHHBIX METAIHYECKH w
3y0uaTbIMU IUIACTHHAMM, pa3pyliaiolued Harpy3kon // I/Imlcenepuo-crpo
TeseHbIH xKypHan. 2015, Ne 2 (54). C. 77 - 85. ‘«
15. KiieeBbie mnpenpern H CIOUCTBIE MaTepHalibl HA HX OCHOBE f
JI. A. JlementseBa [u ap.] // ABuauuoHHBIE MarepHaibl M Texuonoma:g
2013. Ne 2 (27). C. 19-21.
16. Kneenie casysomme g geraneit us IIKM corosoit KOHCTPYK=
uan / H. ®. Jlyxuna [u ap.] // Knen, Tepmeruku. Texuonornu. 2016. Ne 5.
C.12-16. '
| 7. KoneTpykuuy U3 fepeBa 1 nmiaactMace : yuebuuk / 2. B. ®unnumo-
HoB [u ap.]. 6-e u3zn., nepepad. u gon. M. : ACB, 2016. 436 c. A
18. KOHCTPYKUMHA M3 APEBECHHBI M IUlacT™Mace : yue. mocobue /
B. A. Tuscos [u ap.]. M. : ACB, 2017. 582 c. "
19. Kynesnee B. H., lllepunes B. A. Xumus n pusnka nonumeponé

M. : Jlans, 2014. 368 c. ' |
20. Kyyesuy K. E. KneeBbie npernperu m yrjeKOMIO3UThl Ha X 0C-
HoBe : asroped. auc. ... KaH/l. TeXH. Hayk. M., 2014. 26 c. 'I
21./labyoun B. B. Pac4eT npoCTPaHCTBEHHBIX KOHCTPYKIIMHM C YYETOM
neopMaTUBHOCTH NMOAATINBBIX cBA3eH (paseuTue naeii [1. A. Jimutpuesa,
B. M. KouenoBa, B. A. Jle6enesa, [". B. Hukuruna u ap.) // Uspectus Bmc-;'
wux y4ebupix 3asenenui. Crponrenscerso. 2013. Ne 11 — 12 (659 — 660)._‘
C.5-12.
22.Jlabyoun b. B., Cepos E. H. Kineenbie nepeBAHHbBIC KOHCTPYKIUUH:
cocTosHMe M npobneMbl pa3suTHa // U3BecTus Beiclimx y4ueOHBIX 3aBefe- |
auit. Jlecnoi xypnan. 2013, Ne 2. C. 137 — 146.

76

23.Jlykuna A. B. CoBepuIeHCTBOBAHHE TEXHOIOMMH BOCCTAHOBICHHA
AECTPYKTHPOBAHHOMW JPEBECHHBI B 31IEMEHTAX AEPEBAHHBIX KOHCTPYKIHH :
JKC. ... KaHA. TeXH. Hayk. Bnagumup, 2014. 152 c.

24. Manbues C. A. Koncrpyxumuu u3 gepesa um macrmacc. Ilepe-
KPEeCTHO-CTEPIKHEBbIE TIPOCTPAHCTBEHHEIE KOHCTPYKIHH MOKPLITHI 31aHAHN :
yue6. nocobue. M. : ACB, 2017. 336 c.

25. Muponoe B. I'. JlepeBsiHiiblie KOHCTPYKIMH B BOTIPOCAX H OTBETaX.
PacueT 3J1EMEHTOB LeJIBHOT0, COCTABHOTO M KJIEEHOTo ceveHuii : yuel. mo-
cobue. H. Hosropoa : HHI'ACY, 2017.95 c.

26. Onetinuxos A. H., Bepmens B. J]. TloseaeHne coeinHEHNH 371EMEH-
TOB U3 NOAMMEPHBIX KOMIIO3UUMOHHBIX MAaTEPHANOR C HAHOYT/ICPOA-MOAH-
(uumpoBannsiMu agresuamu // X1 Beepoccuiickuii cpesa no byHaameH-
TANBHBIM MPOGIEMAM TEOPETHYECKON W NPHKIANHOH MEXaHHKH, Kazanb,
20 — 24 asrycra 2015 r. : ¢6. goxr. Kasauns : Kasan. (ITpuBoimk.) denep. yH-T,
2015. C. 2842 - 2843.

27. [ozopenvyes A. A., amuxpecmosckuu K. I1. ObocHoBaHKE HOP-
MEpPYEMbIX 3HAYEHUI MOYNell yIIpyrocTH Npu pacyeTax AepeBsHHbIX kOH-
crpykuwmii // TIpOMBIIUTEHHOE | MPAXKIAAHCKOE CTPOUTEIILCTBO. 2013. Ne 10.
Q. 33=38.

28. PentreHoandpakiiHOHHbIE HOC/ICAOBAHNS METAMOP(HBIX HAHOTe-
TepOCTPYKTYP METO[OM PEHTTE€HOBCKOH AM(pPaKTOMETPHH / T'. b. lNanues
(n ap.] // Kpucrannorpadus. 2014. T. 59, Ne 2. C. 297.

29. Powyuna C. H., Cepzees M. C., JIykuna A. B. ApMHpOBaHHbIC JIe-
peBAHHbBIE KOHCTPYKLMH // M3BeCTHS BBICIUMX yue6GHbIX 3aBeeHui. JlecHoi
xypHan. 2013. Ne 4 (334). C. 80 — 85.

30. CpoiicTBa K/I€eBOH KOMMO3ULUNH, MOAH(PHIMPOBAHHON YTIEPOA-
HBLIMH HAHOMATEPHANIAMH, JUIS ABHAIMOHHBIX KOHCTPYKIHMI Ha OCHOBE T10-
mnMepubix komnosutos / JI. B. I'ycskos [n ap. ] // Hosble MaTepnassi : ¢O.
MarepHaioB Broporo MexaHCUHIUIHHAP. MOIOJAEXK. Hay™. dopyma ¢ mex-
aysap. ysacruem, Coun, 1 — 4 uioHs 2016 r. M. : MarepkonTtakt Hayka,
2016.C. 10-11.

31.Cemenoe K. B., Kowonosa M. FO. KOHCTpyKUMH H3 JA€peBa H
nnactmacc. Jlepesinubie koncTpykimi : yueb. nocobue. CII6. : M3n-80 ITo-
nuTexH. yu-ta, 2013. 132 c.

i3

e ——
>

e

S



32.Cepeeee M. C. CoBepIeHCTBOBAHME TEXHOMOIMH H3rOTOBIECHHA
ACPEBAHHBIX KOHCTPYKUMH € TEPMOYNPOYHEHHEM KPAeBBIX 30H : ITHC. ..
KaH/. TexH. Hayk. Braagumup, 2013. 173 c.
33.Cepos E. H., Cannuxos FO. JI., Cepos A. E. Tlpoextnposanue ney
PEBAHHBIX KOHCTpYKUHH : y4eb. nocobue / non pex. E. H. Ceposga. M. i
ACB, 2015. 536 ¢.
34. Typroscxuii C. B., Iozopenvyes A. A., llpeobpascencran H. IT.
KneeHbie nepeBsHHbIC KOHCTPYKLUHH C Y3IAMH HA BKICCHHBIX CTEPXKHAX Y
COBPEMCHHOM CTpouTebeTBe (cucrema LIHUMUCK). M. C"rpoﬁma'repw-
anst, 2013. 308 c. .
35. Twonenesa E. M. Octarounsie aedopmaiun g npesecune // Becr-
HUK MOCKOBCKOrO rocyaapcrBeHHOro YHUBepcHTeTa Nieca — JlecHoi Becfs
HHK, 2014. Ne 2 (101). C. 70 - 73. |
36. Vmoukuna E. C., Kpuyun A. B. BHemnee apMHPOBAHHUE HECYLHX |
ACPEBAHHBIX KOHCTPYKUMH yrnepoanoii ienroii / CoBpemeHHbIe HAYKOEM=
kue TexHosornu. 2013. Ne 8 —2. C. 294 — 296,
37. lLInpoKonoiocHsle paHoNorIoLAloLue MaTtepHuaiibl Ha OCHOBE
NOPHCTBIX KOMIIO3UTOB C YITIEpOAHBLIMK HaHOTpy6Kkamu / C. B. Kouupamon;
[v ap.] // Bee marepuans.. BHuuKnone.uuqecxuﬁ cnpaBo4Huk. 2017, Ne l
C.2-8.
38. Porteous J., Ross P. Designers' Guide to Eurocode 5 : Design of
Timber Buildings : EN 1995-1-1. ICE Publishing, 2013. 176 p- |

78

PEKOMEHJAATEJBHBIN BUBJIMOIPAOUUYECKHUN CITUCOK

1. Boikosa, E. H Texnuyeckas MHBEHTAPU3ALHUA OOBEKTOB KanHTa/lb-
HOro cTpouTeNnbeTsa : yqed. nocobue / E. H. Brikosa, B. A. Tlasnosa. — CI16. :
Jlans, 2014, — 160 c. — ISBN 978-5-8114-1564-9.

2. l'uacoe, 5. H. KOHCTPYKUHH YHHKIBHBIX 34aHWI U COOPYKEHUI
u3 ApeBecHHsb! : yueb. nocobue / b. U. I'msacos, H. I'. Ceperun. — M. : ACB,
2014. — 88 c. — ISBN 978-5-4323-0044-7.

3. Koncrpykuuu 13 epeBa u miacrMace : yuebnuk / D. B. ®unumo-
HoB [u ap.]. — U3a. 6-e, nepepab. u porn. — M. : ACB, 2016. — 436 c. — ISBN
978-5-93093-302-2.

4. Manbuee, C. A. Koncrpykumm u3 gepesa u ruractmacc. Ilepe-
KPECTHO-CTEP)KHEBBIC NIPOCTPAHCTBEHHbIE KOHCTPYKUMHU NTOKPBITHI 3aHuif
y4e6. nocobue ans crpour. cneuunansHocrei By3o8 / C. A. Manbues. — M. :
ACB, 2017.-336 c. — ISBN 978-5-4323-0177-2.

5. Haconos, C. B. PyKkoBoJICTBO 110 NPOEKTHPOBAHHIO ¥ PACHETY CTPO-
UTEJIBHBIX KOHCTPYKUMit. B nomowus npoexruposiiuky / C. b. HacoHos. —
M. : ACB, 2017. — 816 c. — ISBN 978-5-93093-937-8.

6. IInesxos, B. C. OueHka TEXHUYECKOrO COCTONHUS, BOCCTAHOB/IEHHE
M YCHJICHHE CTPOHTENbHBIX KOHCTPYKUMH MHMKEHEPHBIX COOpPYKEHHI
y4eb. nocobue / B. C. I'nesxos, A. . Mansraunos, M. B. Banaus ; noa pex.
B. C. Ilnesxosa. — U3x. 2-e, nepepab. n gon. — M. : ACB, 2014. - 328 ¢. -
ISBN 978-5-93093-936-1.

7. Cepos, E. H. TlpoektupoBanue nepeBSHHBIX KOHCTPYKUHI : yueD.
nocobue / E. H. Cepos. — M. : ACB, 2015. — 536 ¢. — [SBN 978-5-93093-
793-0.

8. lepewesckuu, H. A. KOHCTpYHpPOBaHHE TPaKAaHCKUX 3AaHHIH :
yueb. nocobue s rexuukymor / M. A. lepewesckuii. — M. : Apxurex-
Typa-C, 2016. - 176 c. — ISBN 978-5-9647-0301-3.

9. Meniok, B. H. Teopernyeckne OCHOBbI PACYETHBIX 3aBUCUMOCTE B
cranaapre EN 1995-1-1 (EBpokoa 5) Ha npoexTupoBaHue AepeBIHHbIX KOH-
crpykumii / b. H. Srmiok. — M. : ACB, 2017. — 168 ¢. — ISBN 978-5-4323-

0208-3.

79

i A t——
- o

S —




