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MHOIOCNIOMHOE COTOBOE MOJNIOTHO UMW MAHENb HA OCHOBE
nonuNPONUNEHA, COAEPXALUEE LEHTPAJNBbHYIO
TEPMO®OPMOBAHHYIO NMIEHKY

[aHHoe n30bpeTeHne OTHOCUTCS K MHOFOCNOWHOMY COTOBOMY MOSIOTHY WU
NaHenM Ha OCHOBE MONUMNPONUIEHa, coaepXxallemy (copgepalien) LeHTpanbHyro
TEPMOGOPMOBAHHYIO MMEHKY, @ TakKke K Cnocoby n yCTPOWCTBY ANS M3rOTOBIEHUSA
yKasaHHOro nonoTHa.

CoToBOE UNKM AYEUCTOE MHOFOCIOMHOE MOMOTHO MW MNaHenb OTHOCUTCH K
COTOBOMY MOJSIOTHY, KOTOpPOE MPeAnoyvTUTENbHO BbIMNOMHEHO W3 MONMNPONUIeHa w
MOBEPXHOCTHas MMOTHOCTb KOTOPOro, TO €CTb BEC B pacyeTe Ha OAWH KBagpaTHbIN
METP, MOXET COCTaBMSiTb, Kak MpaBuro, npumepHo ot 200 fo 4000 r/m% [aHHoe
nsgenne oTnmyaeTcs ocobbIMM CBOWUCTBaAMU, TAKUMU KaK 3HAYUTENbHAA XKXECTKOCTb U
TBEpPAOCTb, AaXe NPWU YCroBUM XOPOLUEW yNpyroctu (TO €CTb NPOYHOCTU Ha U3NOM).
Kpome TOro, koapduuMeHT 3anonHeHWs AaHHOro W3[enus, TO eCTb OTHOLUEHWe
obbema nnactmaccbl Kk obwemy obbemy, 3aHMMaeMoMy MU3LENUEM, COCTaBnsieT
30-50%.

Bnarogapsa paHHoM ocobon COTOBOW CTPYKTYpPE SYEUCTOE MONIOTHO UMEET
COOTHOLLEHME YCTONYMBOCTL/YAENBHBIN BEC, NpeacTaBnsatoee ocobbiv nHrepec. B
YaCTHOCTW, AaHHAas XapakTepucTuka npeacraBnseT ocobbiv MHTEPEC U BaXXHOCTb B
obnactM ynakoBKW, T4e CywecTBYyeT XapakTepHasa TeHAeHUMs K Bce BonbLuemy
CHWKEHMIO BeCa YMNakOBOYHOrO U3AENUS C UCKMKOYEHWEM TEM CaMbiM U3MULLHEro
obbema ynakoBOYHbIX MaTepmnarnos.

B cywecTtByrolemM ypoBHE TEXHUKN NPeACTaBNeHbl U UCMOMb3YHTCHA COTOBbIE
UM AYenCTble MONOTHa UMM NaHenu, KOTopble (OYMeHb CXemMaTuyHo) obpasoBaHbl
nyTeEM COEAWHEHUA FopaYMM CnocoBboM Tpex pasHbIX MMAEHOK, O4Ha M3 KOTOPbIX
(UeHTpanbHaa nneHka) npeacraBnsgeT cobom TepMopOPMOBaHHYHO TMNEHKY. B
pesynbtare TepMOOPMOBaHUA LieHTparnbHaa nneHka npuobpeTaeT xapakTepHbI

COTOBbIM BUA, YTO oObecneumsaer cyuleCtBeHHoOe yBeliM4YeHne CraTtn4yecKkoro



MOMEHTa WHepuMn B Tpex HanpaeBneHusx W, CrnefoBaTernbHO, MNOBbIWAeT
KOS PULUMEHTBI OTHOCUTENBHOM NPOYHOCTN.

Ocobas koHpuUrypauma LeHTpanbHOW MMeHKU NpuaaeT roToBOMY M3AENUIO
Takne MexaHW4ecKue CBOWCTBA (KEeCTKOCTb, MPOYHOCTb MPWU Harpy3ke U T.4.) ©
PyHKUMOHanNbHbIE CBOMCTBA (NErkOBECHOCTb, 3NaCTUYHOCTL M T. 4.), KOTOpbie B
nocnegHve rogbl CTany NPUYNHON UCMNOSb30BaHUS A4ENCTOM NaHENM U NonoTHa B
pasnnyHbIX 0BNacTax NPUMEHEHNS C OTNINYHBIMW Pe3ynbTaTamu.

Tem He MeHee, Kak KpaTKo OMMCaHO Bble, MU3Jenve UMEET HEeKOTOopble
B&XHbIE KIHOYEBBIE OCODEHHOCTW, TaK cKasaTb, «(U3MONOrMYeckmey», KoTopble
NPUCYLLN HENOCPEACTBEHHO €ro CTPYKTYPE, @ MMEHHO 3HaYUTENBHY aCUMMETPUIIO,
Habniogaemyto B paspese, U CYWECTBEHHYHO CHOXKHOCTE B obecnedeHum
Hagnexawmx XapakTepucTuK rnagkocTM W MNPOYHOCTM B Crydae  BbICOKOM
MOBEPXHOCTHOW NMOTHOCTU (kak npaeuno, Gonee 2000 r/m?) nsgenus.

Adpyrumum cnosamu, oyeBMaHas n HensbexHasa acuMmmeTpusa
TEpMOOPMOBaHHbIX MOMOTEH WM MNfIEHOK OKasbiBaeT BIWSHWME Ha [OTOBOE
nsgenue, NpMBoAsa K paay XOpPOLIO W3BECTHbIX HEAOCTaTKOB, TOrAa Kak TPYAHOCTH,
BO3HMKaOLME MPU MIrOTOBNEHUN TaK HasblBAEMbIX «TSXKEMbIX» MONOTEH WU
naHenen, WCKNIYarT WM OrpaHnyYMBaloT KX UCNONb3OBaHMe B Tex obnacTtax
NPUMEHEHNS, ANA KOTOPbIX yKasaHHble NonoTHa Uy NaHenu ABnsTCA MO CyLecTBy
naearnbHbIMU.

BbiweykasaHHas acummeTpus MOXeT ObiTb 3amedyeHa npexae BCero B
npouecce OXnaxaeHus ABYX CTOPOH TEepMOMOPMOBAHHOIO MOMOTHA, KOTOPbIA
NPOAOIKAETCA B TeYEeHME [ABYX PasfMyHbIX BPEMEHHbIX MNEPUOLOB BCREeACTBME
pasnMYyHOM OXNaxhaemMon MaccChbl: TEPMOMOPMOBaHHaa WM s4Yenctass CTopoHa
BCNEACTBME YyKas3aHHOro npouecca TepMOOPMOBaHUA (aKTUYECKM CTaHOBUTCS
Bonee TOHKOW, TEPSAET MacCy OTHOCUTENbHO HWXKHEW 4YacTu U TpebyeT MEeHbLUEro
BPEMEHN ANA OXNaKLAEHNS.

B pesyneTaTte nocne panbHeuwero cBapvBaHMa TepMOGOPMOBaHHOMO
NONoOTHa C ABYMS HapYyXHbIMW NOMNOTHaMM pasHaga ynpyras ycagodyHaa gedopmaums
ABYX CTOPOH YKa3aHHOro MofoTHa, B 4YacTHOCTW, OOyCnoBneHHas pasHbIMU
COOTBETCTBYIOLMMN MacCamu, BbI3blBAET B rOTOBOM U3genum nopgobue addekta
CKpyYMBaHUs, TO €CTb MOMEpPEeYHOro WCKPUBNEHWHA, 4YTO MO CylecTBy Aenaet
MNONOTHO UMW NaHeNb HENPUro4HbIM (HENPUIFOAHOW) ANA UCNONB30BaHNUA.

Bbinn  mM3yyeHbl M paspaboTaHbl pas3nuuHble  onepaumu, Cnocodbl U



YCTPOUCTBA, MPEeAnoXeHHble ANA MCNpPaBneHUs YKa3aHHOro pAedekra, OfHako
npobnema ecTecTBEHHOW acUMMETPUM FOTOBOrO W3Aenus B LeNoM OCTaeTca U
NPOSABNAETCA Takke B pa3HOW YMCTOBOW OTAENKE ABYX HaPYXXHbIX CTOPOH MOMOTHA,
T. €. HapyXHas CTOpOHa, NpuBapeHHas K A4YEeUCTOM CTOPOHE TEPMO(OPMOBaHHOMO
MONOTHa, 4acTo MMeeT OTnevyaToK [aHHbIX fA4YeeKk W, crnejoBartenebHo, Aenaet
FOTOBYK MaHENb UMM MOSIOTHO HEMPWUrogHbIMK ANS MUCNONb30BaHMA B obnacTtsax
NpUMeHeHns, TPeOYOLLMX BbICOKOrO KavyecTBa.

YactmnyHoe pelueHme nocnegHen ykasaHHom npobnemMbl packpbITo B 3asBKE Ha
nateHt MI2014A001110, onucbiBaroLWEN COTOBOE MOSIOTHO MNK MaHENb Ha OCHOBE
TEPMONNACTUYHOrO MONMMNPONUAEHa, KOTOpPOe (KOTopasl) COAEPXKUT CTPYKTYPY,
COAEPXKALLYO ABE MMOCKME HapPYXHbIE MIEHKW, NPUBaPEHHbIE MyTEM TEPMUYECKOW
CBapKM K LEHTpanbHOW MneHKe, COoAepXalwen SAYEeUcTyro TepMO(OpPMOBaHHYHO
NNEHKY C YyNnopsgoYeEHHOW N HEMPEPLIBHOW CTPYKTYPOW, MPU STOM yKasaHHble ABE
MNMIOCKME HapyXHbIE MNEHKN oBpasoBaHbl M3 CO3KCTPYAMPOBAHHOM ABYXCIOMHOW
nneHkn (AB) Ha OCHOBE TEPMOMNACTUYHOrO MONUNPONUIEHA, NPUYEM BHYTPEHHUN
cnon (A) obpalwleH K LeHTpanbHOM TEPMOMOPMOBAHHOW MNEHKE, a LeHTpanbHas
TepMopopMOBaHHaa g4yeuctas nneHka obpasoBaHa W3 COSKCTPYAMPOBaAHHOW
TpexcnonHown nneHkn (ABA) Ha ocHoBe TepMONNacTUYHOro NONUNPONUIIEHA, NPUYEM
ABa HapyXHbIX cnos (A) obpalleHbl K MAOCKMM HapyXHbIM MfeHKam, npu 3TOM
yKasaHHaa CTpyKTypa Takke npegycmaTtpvBaeT AOMNOnHUTENbHbIM crion  C,
NpVBapeHHbIN NMyTEM TEPMUYECKOM CBapPKM K HapyXHOMy cnowo B aByx nnockux
HapPY>XHbIX NNEHOK.

Cnocob 1 yCcTpOMCTBO COrNacHO YPOBHIO TEXHUKK, ABNAOLLMECA Brivkanmnm
aHanorom AgaHHOMy M30OpeTeHuto, onucaHbl B NaTteHTHOM aokymeHTe EP1638770.
Cnocob, onucaHHbIn B aokymeHte EP1638770, npegycmartpuBaeT W3roToBNEHWE
AYEMCTOro NOMOTHA C BbINONTHEHNEM CNEAYIOWMX 3TAMNOB. SKCTPY3UM BbilLenexallen
NN HWKHEW NNEHKN, LEHTPaNbHOW MNEHKN U HWKENEXaLWEN UNN BEPXHEN MIEHKN,
Ha4yMHas C COOTBETCTBYIOLLEN rpaHyIbl, TEPMOPOPMOBAHNA LIEHTPaNbHOW MIEHKM,
KannmbpoBaHUS U YaCTUYHOIO OXNaKAEHUS HWKHEW WU BEPXHEW MNEHOK, HarpeBaHna
N0 MEHBbLUEN MEPE OAHOW CTOPOHblI HWKHEM U BEPXHEW MNEHOK WU COEAUHEHME
yKa3aHHbIX ABYX MMEHOK, HWKHEW U BEPXHEW, C TEPMOPOPMOBAHHOM MNINEHKOW.
[aHHbIn cnoco® BbINOMHAKT B YCTPONCTBE, KOTOPOE COAEPXKMUT MO MEHbLUEW MEpPE
TPWU 3KCTPY3MOHHbIE TONOBKM, OOpasyloLme SKCTPY3NOHHBIM ONOK, U 3a KOTOPbIM

pacnonoxeHbl 6110k TepModhopMoBaHNSA U BNOKK KanmbpoBaHMS N OXNaXAEHUs, Npu



3TOM 6nok TepModopmoBaHMS M BNokKM KannbpoBaHUS W OXNaXAEHUs, B CBOMO
oyepenb, NPUCOeMHEHBI K coeguHUTENBHOMY 60Ky, [laHHbIN Ccnocob, KOTOPLIN yXe
obecrneynBaeT BO3MOXHOCTb MOMYYEHUS BbICOKOKAQYECTBEHHOrO WU3gennsa, He
peliaeT B NONHOW Mepe npobnemMbl, OTMEYEeHHbIE B AaHHOM AOKYMEHTE, MOCKOSbKY
LUeHTpanbHas TepMogOpMOBaHHas nneHka B nobom cnyyae wumeetr 6as3oByro
aCMMETPUIO, YTO MPUBOAUT K HEOOXOAMMOCTU WCMONb30BaHUS AOMNONHUTENbHbIX
YCTPOUCTB Ansa cTtabunmsaumm n 3akanvMBaHusa (Tak HasbiBaeMbiX MeYen ropsyero
BO34yXa M XONoAHOro BO3Ayxa) MOcne BbIWEONUCaHHOMO npouecca SKCTPYy3uu U
dhopmoBaHus.

Bonee TOro, B cnyyae nNOMNOTEH WNM NaHENEN, WMEKOLMX BbICOKYHO
MOBEPXHOCTHYHO MIIOTHOCTb W BONbLUYHO TOMNWMHY, PUNYECKOE OrpaHNYEHne Ha nx
N3roTOBMEHNE TaKKe CBA3AaHO C TEPMOMOPMYEMOCTBIO UCNONB3YEMOro Marepuana,
KOTOPbIN COAEPXKUT HE TOMBKO NONuUMep (T. €. BbilleyKasaHHbIW NONUNPONUIEH), HO U
MUHEeparnbHblE HarnonHUTENW, Takne Kak kapboHaT kanbuus, ANS  yNyyleHUs
MPOYHOCTHBIX XapaKTepUCTUK FOTOBOIO U3AENUSA U CHDKEHUS CTOMMOCTW MaTtepuana.

C opHOW CTOPOHbI, HEOBXOAMMOCTb B Marepuanax, XapakTepuayrLMXCcs
OYeHb BbICOKMMW MOAYNAMU  YNPYroctm, TO €CTb TPebyrowmx npUIoXKeHns
3HAYUTENBHOIO YCUNWA ANS  MOMAYYEHUS Marnoro YANMHEHUS, OrpaHnYMBaeT
BO3MOXHOCTW  BbINOMHEHUA  «rnybokux»  TepModopmoBaHu, TO  eCTb
TepMOGOPMOBaHNIN, KOTOPblE HEODXOAUMbI ANA U3rOTOBMEHWA MOMOTEH, UMEHLLMX
BonbLUYHO TOMLWMHY U BbICOKYH NOBEPXHOCTHYHO MIOTHOCTD.

Elle ogmH acnekT, KOTOpbIA CrneayeT NPUHUMaTb BO BHUMaHWE, 3akniovaeTcs
B HEOOXOAMMOCTM «HaCbILEHUS» MonMMepa MuHepasnbHbIMU HanoNMHUTENSMU B
Pasnn4YHbIX NPOLEHTHbIX COOTHOLLEHMAX, Kak npasuno, oT 10% o 60% no Becy, 4To
CO34aET AOMNOSNHUTENBHOE OrpaHNYeHME, @ UMEHHO HEODXOAMMOCTb MCMOSb30BaHNSA
Tak Ha3blBaEMbIX «KOMMAyHAOBY», TO €CTb CMECEN U3 MUHEParbHbIX HanoNHUTENEN U
nonumepa (B AaHHOM Chnyyae NonuNponuneHa), NpeaBapuTenbHO CMELUaHHbIX W
S3KCTPYAMPOBaHHbIX B BuAe rpaHyn. B HacToswee Bpemsa p[aHHbIA npouecc
BbINOSTHAOT B @BTOHOMHOM PEXMME C MOMOLLBI0 YCTaHOBOK ANA rPaHyNMpOBaHUS.

Kpome TOro, B crnyyae ncrnonb3oBaHWS KOMMAyHAHbIX rpaHyn W3roTOBUTEMb
MONOTEH, T. €. FOTOBOr0 U3AENMa, AOIPKEH UMETL AOCTYN K O4YeHb BonbLIOMy 3anacy
CbipbS: (PAKTUYECKM OH AOSMKEH MMETb B PacrnopsXeHUU rpaHynbl C pasnuyHbIMA
KOHUEHTpauMaMuM  BBEAEHHOro  matepumana Ans  pasnuyHbiX  MPUMEHEHUN,

cnepgosaTenbHO, 00a3aTenbHO HanMuMe MHOXeCTBa pa3nnyHbIX KOMMayHOO0B,



KaXAbIM M3 KOTOPbIX OTNIMYAETCH KOHUEHTpauuvenh HanonHutena wunv BuaoM
MWHEpanbHOro HamnomnHuTens. OTO Takke 3aTparMBaeT MHTEepPechbl NPOW3BOAUTENSA
MNONOTHA, KacawLWMecs MOCTaBLUMKOB AaHHbIX KOMMayHAOB: MPOU3BOAMUTEMb, Kak
npaBuno, WMEEeT OrpaHWYeHHbIM BbIDOP Kak MOCTaBLUMKOB, TaK W KOMMayHAOB C
PasnMYHbIMM  MPOLEHTHLIMW  KOHUEHTPaUuAMM  MUHEpanbHbIX — HanonmHUTENew,
NOCTaBNSAEMbIX O4HNUM MOCTaBLLMKOM.

B naHHOM n3obpeTeHnn npeanoxeHo co3gaHne MHOrOCNONHOMO NonoTHa Unm
naHennm w3 TepMonnacTUYHOro maTepuana, KoTopoe (KoTopas) YyCTpaHsaeT
HEeLOCTaTKM M3BECTHOIO YPOBHSA TEXHUKM.

bonee KOHKPETHO, UENbK [aHHOroO M300peTeHns SBMSETCA Cco3faHue
COTOBOrO MHOrFOCMIOMHOrO MONIOTHa WM MaHenM Ha OCHOBE TEepPMOMNMacTUYHOro
nonunponuneHa, Kotopoe (koTopas)) o0bpa3oBaHO M3  HapPyXHbIX  MMEHOK,
NPUCOEANHEHHBIX K LEHTpanbHOMYy CIoK0, cofepxawemy TepModOpMOBaHHYHO
NNEHKYy C A4YenKkamu, UMELWMMN LMNNHAPUYECKYO (opMmy unm apyrme ¢opMbl
(COTOBYIO CTPYKTYPY) W MNOBTOPSHOWMMUCH YNOPSAOYEHHBIM WU HEMPEPbIBHLIM
obpasom, npudem ocobas KoHpurypauma LeHTpanbHOro Ccnos onpegenset
MeXxaHU4YecKne CBOMCTBA MOMOTHA, ero YCTOMYMBOCTb K Harpy3kam U CTPYKTYPHbIE U
pyHKUMOHaNbHbIE XapakTepUCTUKN.

Takum obpasom, Lenbio 4aHHOro n3obpeTeHns aBnaeTca co3gaHne CoToBOro
MHOrOCIIOMHOro MOMOTHa WM NaHenuM Ha OCHOBE MONUMNPONuIeHa, KoTopoe
(koTopas) UMeeT KOHKPETHbIE XapakTepUCTUKM NONOTHA, ABNAIOLWEroca npeamMeToM
3agBkm Ha nareHt MI2014A001110, C OAHOBPEMEHHBLIM  YCTPAHEHUEM
BbILLEONMCAHHbLIX HEA0CTAaTKOB.

Takum obpasom, Lenbto gaHHOro n3obpeTenHns ABNAETCA Co3haHme COTOBOro
MHOrOCMOMHOro MOMOTHa UMW MNaHenu, oTnMyaroleroca (oTnuyaroencs) ropasgo
Gonbwen rnybuHoM TEPMOMOPMOBAHMSA MO CPaBHEHUIO C TEPMODOPMOBAHHBLIMU
NONOTHAMW UMM MNaHENSMU COrMNacHO YPOBHIO TEXHUKW, Kak MNpaBunio, ABOWHOMU
rny®uHon popmoBaHumS.

Ewe oaHoM uenbto AaHHOro n3obpeTeHna ABNSeTCA Co3faHue COTOBOrO
MHOrOCTOMHOrO  MOMOTHA WM NaHenu C  MNOMHOM  CUMMETPUEN  CTPYKTYpPbI
TEPMOGOPMOBAHHOIO A4YEUCTOrO NOMOTHA UK NaHenu.

HakoHey, uenbio pgaHHOro wmsobpeTeHus aBnsgeTca cosgjaHve crnocoba u
yCTpOMUCTBa ANA M3rOTOBMEHUA COTOBOrO0 MHOTFOCMOWHOrO MONOTHa WK NaHenwm,

KOTOpPbIE obecneunsarot BO3MOXHOCTb MCnosib30BaHNA MUHEpParnbHbIX



HanoMNHUTENEN HENOCPEACTBEHHO B BUAE NOPOLLKA.

MpeameT paHHOro wW300bpeTeHns OTHOCUTCA K COTOBOMY MHOMOCIOMHOMY
MNONOTHY WNAM MNaHEeNM Ha OCHOBE TEPMOMNMacTUYHOrO MNONUNPONUIEHa, KOTOpoe
(KkoTopas) COAEPXKUT CTPYKTYPY, COAEPXallyro ABE MMOCKME HapyXHble MNNEHKW,
pacnonoXxeHHole BBepxy W BHM3Y 10, 12 1 npuBapeHHble K BHYTPEHHEW WK
LeHTpansHou nneHke 11, TepMmodopmMoBaHHOM ¢ oBpasoBaHmeM auveek 13, KoTopble
MNOBTOPSAIOTCA YNOPSAOYEHHBIM W HENPEPbLIBHBIM 00pasoM, npuyem ykKasaHHas
BHYTPEHHAA TEPMOMOPMOBaHHaA MreHKa 3aBapeHa Ha 0Bemx MOBEepPXHOCTAX WU
CTOpPOHax, MNPV 3TOM yKa3aHHOE MOSIOTHO OTNNYAETCA TEM, YTO MIIOCKME HapyXHble
nneHkn (10, 12) n BHyTpeHHss TepMmodopmoBaHHas nneHka (11) obpasoBaHbl TpeMs
CO3KCTPYANPOBAHHBIMM CITOSMMU.

Bonee KoHKpeTHO, TEPMOGOPMOBaAHNE BHYTPEHHEN UM LIEHTPANbHOW MNEHKN
11 BbINONHAKT OAHOBPEMEHHO B MO3WUTMBE U HeEratMBe Ha yKasaHHbIX ABYX
NOBEPXHOCTAX UM CTOPOHAxX 3Tou nneHkn 11, npuuem ayerkn 13 NpeanodTUTENLHO
UMEIOT OAMHAKOBYIO POPMY, pasmep WU BbINOMHEHbI B OANHAKOBOM KOMMYeCcTBe ANA
obecneyeHns CUMMETPUM TEPMOGOPMOBAHHON CTPYKTYPbI.

Taknm obpasom, TepMOPOPMOBaAHME BHYTPEHHEN UMW LIEHTPANIbHOW MIEHKU
11 aBnaeTca CUMMETPUYHBLIM OTHOCUTENBHO MIIOCKOCTU TEPMOPOPMOBaHUSA, YTO
obecneunBaeTr TEepMOOPMOBAHHYIO  CTPYKTYPY, WMELWy N0  CyLlecTBy
HEN3MEHHYHO TOSLLMHY.

[aHHaa ocoBeHHOCTb MO CyLecTBy OTNMYaeT MOMOTHO COrnacHo AaHHOMY
n3obpeTeHmMto OT NOMoTHa, B KOTOPOM LUEHTpanbHas nneHka noaBeprHyTa
TEPMOGOPMOBAHNIO TOMBLKO Ha OAHOW CTOPOHE WM MOBEPXHOCTWU, TO €CTb UMEET
CTPYKTYPY, KOTOpas He SABNAeTCA CUMMETPUYHONW OTHOCUTENBHO MIOCKOCTH
TepMmogopMmoBaHus.  PakTU4eckn, Takoe BTOPOE MOMOTHO He MOXeT ObITb
OXapakTEPM30BaHO MO CyWECTBY HEM3MEHHOW TONWMHONW TEPMOGDOPMOBAHHON
NNEeHKN: TepMoOpMOBaHHas WNN S4YencTad CTopoHa ¢akTUYeCKM CTaHOBUTCA
Bonee TOHKOW BCNEACTBME yKa3aHHOro npouecca TepMoopMOBaHUS, YTO NPUBOAUT
K MOTepe MacCbl OTHOCUTENBHO HWKHEW 4YacTu. [aHHble OTNnuMs B TONWMHE B
KOMOMHaUMN C pasHbIM BPEMEHEM OXNaKAEHUS ABYX CTOPOH MMEHKU MPUBOASAT K
HEN3DEXKHON aCUMMETPUM KaK LEHTPAanbHOM MAEHKW, Tak U roTOBOrO MOSIOTHA, YTO
BbI3bIBAET SPPEKT «CKPyUMBaHWA» MOSMOTHA MOCne npuvBapuBaHWA LEHTpanbHOU
TEPMOGOPMOBAHHOW MMNEHKM K NITOCKUM HapPYXXHbIM Mf1IEHKaM.

B HWXenpmeBeaeHHOM oOnmcaHmn, ecCcrnn He YyKalaHO WHOE, BblpaXKeHue



«COTOBOE MOMOTHO UM NaHenNb» OTHOCUTCA K CTPYKTYpe, 0BpasoBaHHOW N3 NITOCKUX,
He TepMOGOPMOBaHHbIX MMAEHOK N TEPMOMOPMOBAHHbLIX MAEHOK, NPUBAPEHHbIX APYr
K APYry, TEPMUH «MNJIEHKM» OTHOCUTCA K OTAEMbHbIM TEPMOPOPMOBAHHLIM UMNN HE
TEepMOOPMOBaHHbIM 3N1eMeHTaM, 0DOpasyomM yKasaHHOe MOSI0THO, a TepMUH
«CITON» OTHOCUTCA K 3NeMeHTam, obpasyoLm NeHKy.

Kaxpgan nneHka COCTOUT K3 TPexX CO3KCTPYAMPOBAHHBLIX CMOEB, TOrga Kak
Kaxxgoe MOMOTHO UMM Kaxkaask naHenb NPeanouTUTENbHO COAEPXKUT MO MEHbLUEN
Mepe ABe He TepMOGOPMOBAHHbIE MMEHKN U OAHY TEPMOPOPMOBAHHYO MMEHKY,
KOTOpPble 3KCTPYANPOBaHbI O4HOBPEMEHHO.

B yacTHOCTW, COTOBOE MOMOTHO UMK NaHemNb COrNacHO AaHHOMY N30BpeTeHnto
NPeanoYTUTENBHO COLEPXKUT, Kak yKasaHO BblWe, MMOCKYH BbiLEenexallyro Wunu
BEPXHIO HAPYKHYHO MNEHKY, LEeHTPanbsHy0 TEPMOGOPMOBaHHYHO MNNEHKY U MOCKYH
HVDKENEeXaLLyro U HDKHIOK HapPYXXHYHO NIEHKY.

Kaxpasa oTaenbHas nneHka npeanoyvTUTENbHO COCTOUT U3 TPeX CroeB,
Hanpumep, cornacHo cTpyktypam A-B-A, A-B-C, C-B-A n Bcem nx komBrHaumam.

Bce cnou A, B unun C, obpasyrowme pasHble NneHKW, He 4OMKHbl 0693aTenbHO
BbIXOAUTb N3 OOHOrO U TOro Xe 3KCTpyaepa (To ecTb akcTpyaepa A, unu B, unu C),
BMECTO 3TOr0 MOXET ObITb NPefyCMOTPEHO CTOMbKO 3KCTPYAEPOB, CKOMbKO MMEETCH
cnoes, obpasylmx Lenoe rotoBoe nonoTHo. JpyrMmm cnoBamu, ecrniv rotoBoe
NOSIOTHO UMEET CTPYKTYpPY, cocToswyro n3 A-B-A + A-B-A" + A”-B"-A"", TO moxeT
ObITb NpefycMOTpeH akcTpyaep A ans cnos A, skctpyaep B ana cnos B, akcTpyaep
A" pna cnoa A’, akctpyaep B gnacnoa B mnT. 4.

[MnoCkMe HapyXHble MNEHKM MNPEeanoYTUTENBHO CcodepXaT MNMeHKNn K3
cononuMmepa  nonuvnponuneHa  (npeanovtutenbHO  Bnok-cononmmepa  Unu
CTaTUCTMYECKOrO COMonMMepa MonunponuneHa ¢ 3TUNEHOM W/unu MOHOMEpamm
OyTeHa, BBeAEHHbIMM B LEMNOYKM NponuneHa) wu roMmononumepa  wunm
COOTBETCTBEHHbLIX CMECEW, MPU 3TOM XMMWYECKME CBOMUCTBA YKa3aHHbIX MMEHOK
AenarT UX 0COBEHHO NoAXOAALUMMN ANA COeAVMHEHNSA NPV BbICOKOW Temnepartype C
OOHOBPEMEHHbIM ODecrneYeHnemM BbICOKOW aare3Mm W OTHOCUTENbHO  HU3KOMU
Temnepartypbl CBapku. Takmm 0OpasoMm, Mony4yaroT MHOFOCONHYIO CTPYKTYPY,
M3rOTOBMEHHYKD MyTEM  COSKCTPY3MM Tpex CrnoeB, TMpUYeEM  TpexcronHas
COSKCTpyanpoBaHHas cTpyktypa A-B-A npegnoytutensHo obpasoBaHa u©3
BHYTpeHHero cnos B romononumepa nonvnponuneHa v AByX HapyXHbIX cnoes A

cononumepa nonunponuneHa.



B cny4ae coakCTpyaMpOBaHHbLIX MHOrOCMHOWHbIX CTPYyKTyp A-B-C wnmn C-B-A
UM nx KoMOMHaUMM Takas CTPyKTypa SBMAETCA pe3ynbTaToOM CO3KCTPY3un Tpex
pa3sHbIX MOIMMEPOB, BbIXOAALMX U3 TPEX pa3sHbIX 3KCTpyAepoB. Takum obpasom, asa
Hapy>XHbIX cnos nneHkn A n C mMoryT BbITb BbINOMHEHBI U3 NONUNPOMNUNEHa pPasHbIX
TUMOB: TOMOMOMMMEPOB MNOMUNPOMNUIEHa, COMOMMMEPOB MNONUAPONUAEHa WUnu
nonunponuneHa nbon Apyron Npmpoabl.

B0o3MOXHOCTL/HEOBXOAMMOCTE MPUCYTCTBUS TPEX pPasHblX MOMMMEPOB B
nneHkax, obpasyrowmx NNoCKMe HapyXHble MEHKWM NONOTHA UMK NaHenM CornacHo
AaHHOMY M300pEeTEHMIO, 3aBUCUT OT TOro dakta, 4TO B HEKOTOpbIX obnactsax
NPUMEHEHNSA CaMbll HAPYXKHBIWM CINOW MIEHKN MOXET ObITb COEANHEH C BO3MOXHbLIMMN
AOMOMHUTENBHBIMU  HAPYXXHbIMW  MfIEHKaMK: CnejoBaTenbHO, B 3aBUCUMMOCTU OT
BbIOpaHHOW CTPYKTYpbl, 3TO MOXET ObiTb cnov A wmnn C, OT KOTOPOro MOXET
TpeboBaTbCA COOTBETCTBME KOHKPETHBLIM (PU3NYECKUM/XMMNYECKMM CBONCTBaM, Mpu
3TOM MPUHMMAaETCs BO BHUMMaHwe TpeboBaHMe, COornacHO KOTOPOMY CIOW MiOCKOW
HapPY>XHOW MNEHKW, HEMOCPEACTBEHHO MPUBAPVBAEMbIA K BHYTPEHHEW UK
LEeHTpanbHOM TepMOOPMOBAHHOW NreHKke, pAorkeH obnagate CBOWCTBaMMU
cBapuBaemocTy, obecrneumBarOWMMN  OTNINYHYIO aares3vto  Mexay YyKasaHHbIMU
TEPMOPOPMOBAHHON N HE TEPMO(POPMOBAHHOM NIEHKaMMU.

OueBMAHO, YTO yKasaHHble COODpaxeHna cnpaBennmBbl AN 00emx NNOCKUX
Hapy>XHbIX NIEHOK.

BHyTpeHHsS TepmodopmoBaHHaa nneHka npeanodyTUTENbHO COAEPXUT
NNEeHKy 13 cononmmepa nonunponuneHa (NpeanoyTuTensHo 6rok-cononmmepa munm
CTaTUCTMYECKOrO COMONMMEpa MONUNPonuneHa ¢ 3TUIEHOM W/unu MOHOMEpamm
OyTeHa, BBeAEHHbIMM B LEMOYKM MponuneHa) wu  romononuMmepa  wWunm
COOTBETCTBEHHbLIX CMECen, Kotopas obnagaer oO4YeHb XOpOoWwWMKM  PUBKKO-
MEXaHU4YEeCKUMM CBOWCTBaAMU W, CreaoBaTeNnbHO, MOXET rapaHTupoBaTb, 4TO
roTOBOE M3genue, TO eCTb COTOBasd WM A4enctass naHenb WUny nonoTHO UMeEeT
3afjaHHble KayecTBa C TOYKM 3PEHUS MEXaHWYECKOM MPOYHOCTU WU NErKOBECHOCTW.
Takum obpasom, ykasaHHasa nneHka npeacraBnseT cobon NMneHKy ¢ MHOMOCIONHOW
CTPYKTYPOW, TMOMYYEHHOW NPU CO3KCTPY3UM TpPEexX CroeB, MpUYEM YyKasaHHas
COSKCTPYAMpOBaHHas TpexcnonHasa cTpykrypa A-B-A npegnoytutensHo obpasoBaHa
N3 BHyTPEHHero cnos B romononumepa nonvnponuneHa v AByX HapyXXHbIX Croes A
cononvmMmepa nonunponunexa.

HapyxHble CnoM nnockux HapyXHblX nneHok 10, 12 n  BHYTPEHHeEW



TEPMOPOPMOBAHHON MNEHKN 11, OAMHAKOBbIE UMK OTNMYaroWMeCs Apyr OT Apyra,
NpPeanoYTUTENBHO BbINOIHEHBI M3 CONONMMEpPa NONUMNPONUIIeHa, a BHYTPEHHWE Criou
MNOCKMX HapyXHbIX nNneHok 10, 12 1 BHYTPEHHEN TepMO(OPMOBaHHOM MNNEHKN 11
NPeanoYTUTENBHO BbIMOMHEHbLI M3 FOMOMONMMEpPa MNOMUNPONUEHa, BO3MOXHO, C
AoBaBneHneM MMHepanbHbIX HanomHUTENEeN.

MpegmeT gaHHOroO M300pEeTEHUS TakKe OTHOCUTCHA K Cnocoby M3roTOBMEHUS
COTOBOrO MHOMOCITOMHOMO NOMOTHA MM NaHENMW, BKIFOYatoLWeEMy crneayrowme atansbi:

a) OLHOBPEMEHHYIO SKCTPY3MKO MO MEHbLUEW Mepe TPEeX MHOrOCMOWHbIX
nneHok 10, 11, 12, HayvMHaa C COOTBETCTBYHLEro nonumepa wunm ¢
COOTBETCTBYIOLLEr0 KOMMayHAa nonuMMepa UM MWHEpPanbHOro  HanoNHUTENs:
HapPY>XHOU HWKHeW nneHkn 10, BHYTPEHHEW WM UEHTpanbHOWM nneHkn 11 un
HapPY>XHOW BEPXHEW MNEHKM 12,

b) TepmodopmoBaHneE BHYTPEHHEW UM LIEHTPANbHOM NneHkn 11,

C) COeAWHEHWe yKasaHHbIX He TepMOGOPMOBaHHbBIX MIIOCKUX HapPYXHbIX
nneHok 10, 12 C ykasaHHOM BHYTPEHHEW WM LEHTPanbHOM TEPMOGDOPMOBAHHON
nneHKon 11 nyTem TEPMNYECKON CBAPKM,

npuyem  TepMOOPMOBaHME  BHYTPEHHEM  MNeHkn 11 BbINOMHSAKT
OAHOBPEMEHHO B MO3UTMBE U Heratuee Ha ABYX NMOBEPXHOCTAX UMM CTOPOHaxX 3TOW
nneHkn 11 1 ykasaHHbIM dTan COEAWHEHWUS Ha4MHaT OA4HOBPEMEHHO ANA BCeX
HapyXHbIX U BHYTPEHHUX, TEPMOGOPMOBAHHbBIX N HE TEPMOOPMOBAaHHbLIX MNEHOK
10, 11, 12.

CornacHo paHHOMY mM300peTeHMto B cnocobe W3roToBMeEHUs COTOBOrO
MHOrOCMOMHOro MOMOTHA UMM NaHenu nepeg 3TanoM a) Takke MOryT BbIMOMHATb
CMELUMBaHWE NONMNPONUIieHa M MUHEPAasibHOMO HamnomHWUTENS B BWAE MNOpPOLUKa C
obpasoBaHMeEM KOMMNayHAa B BUAE rpaHysn, NPUMEHAEMOro Ha NOCNeayLeM atane
a).

Bonee ToOro, npouecc, npefycMaTtpmBarOLLMin yKasaHHOE [OMNONHUTENbHOE
CMELUMBaHNE, MOXET BbINOMHATLCA HEMPEPLIBHO MyTEM YCTAHOBKWM OAHOr0 WNn
fbonee OBYXLWHEKOBBLIX 3KCTPYAEPOB NEPes 3KCTPY3MOHHOM rofioBKOW (ronioBkamm) ¢
HENOCPEeACTBEHHOM nojayen ANA WUCMNOMb30BaHWA B yKasaHHOM MNpouecce rpaHyn
YACTOrO MOMMMNPONUIEHA W MUHEpPanbHbIX HanoOMHUTENEW B BUAE MNOPOLLKA,
Hanpumep, kapboHaTa KanbLms, CTEKNOBOMOKHA U T. M.

Bnarogapa TepmModOpMOBaHUIO BHYTPEHHEW WNW LIEHTPanbHOW MIIEHKN Ha

obenx CTopoHax WM noBepPxXHOCTAX B WUTOre nony4yarT COTOBOE MOJIOTHO WA
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naHenb, obpasoBaHHOe (0Opas3oBaHHY) W3 Tpex MMeHOK, oAHa W3 KOTOPbIX
npeactaBnaeT cobou UeHTpanbHyr0 TepMOMOPMOBaHHYHO MIEHKY, SBMAHOLLYHOCS
abCconTHO M NONHOCTLH CUMMETPUYHOWN.

Ha npunaraemon ¢ur.1 nsobpaxeH npumep COTOBOrO MOMOTHA UMK NaHenm
COrnacHoO BapwaHTy BbINOMHEHNSA AaHHOro n3obpeTeHus.

BaxxHon ocobeHHOCTBIO cnocoba cornacHo AaHHOMY M30DpPETEHUIO ABMSIETCA
TO, YTO M3rOTOBMEHWE MOMNOTHA WM NaHenNM Takoro Tuna NMPOUCXOAWUT B YCIOBUSAX
OAHOBPEMEHHOIO pexmma: 3TO O3Ha4aeT, UTO BCE SneMEHThbl (T. €. BCe MNEHKW,
TEPMOGOPMOBaHHbIE N HE TEPMO(POPMOBaHHbIE) AOMKHbI BbITb N3roTOBNEHbLI B OAWH
N TOT € MOMEHT BpeMeHn Ana obecnevyeHna HeoBXO0ANMOW CUMMETPUN, HE TONBKO
reoMeTpmn4eckon (OTHOCUTENBHO MPOCTOM C TOYKU 3PEHNA NOMYYEHUS), HO TaKkKe, YTO
B&)XHEE BCEro, TEPMUYECKON CUMMETPUM.

dakTN4eCKM, yKasaHHbIE 3NEMEHTbI He TOMbKO AOSMKHbI ObITb M3roTOBNEHBLI B
OAVH W TOT XX& MOMEHT BPEMEHMU, HO N AOSMKHBI NOAONTU K 3Tanam COeANHEHNS Npw
MO CyWeCTBY aHanormyHblXx TemnepaTypHbIX ycrnoBuax Ana obecneyeHus
TEPMUYECKON CUMMETPUN.

Tpaektopuss nneHkn (T. €. MNyTb, MO KOTOPOMY CReayrT BCE MNEHKW),
4YpesBblYaMHO BaXHa W cneunanbHO BbICTPOeHa Takmm obpasoMm, 4ToObl MNEHKM
noaxXoAunu K atany CoeauHeHNs, MMes Mo CyLeCcTBY aHanornyHbIe XapakTepUCTUKN.

BblpaxkeHne «no CyLecTBy aHanornyHble XapakTepucTUKM» O3HA4aeT, 4To
Kaxkgas nneHka noaxoauT K atany COoeAuHEHVs Mpu Temnepartype, OTnnyaroLencs
Ha £10°C OT TemnepaTtypbl CBapku UCNOMb3yeMOro martepuana, UM 4to pasHoCTU
MeXAy Temnepatypamn MNeHOK, Nogowealmx K 3tany COeAWHEHUS, COCTaBnsoT
MeHbLUE Yem npmbnunantensHo 10°C.

B uyactHOCTM, 3Tan coeguMHeHMs C MOMOLLBD TEPMOGOPMOBaAHUA MOXET
OCyLLECTBNATLCA NMOO NyTEM MeXaHWYEeCKoro TepmModopMoBaHMs, NMOO nyTem
BaKyyMHOro TepMOOpMOBaHNA M MOXET OblTb peann3oBaH B COOTBETCTBUN C
BapuaHTtaMu BbINOMHEHNA crnocoba M3roTOBMEHNA NaHENn UM MNonoTHa COrnacHo
AaHHOMY M30DpPETEHUIO, OMUCAHHOrO CO CCbINKOW Ha dur.2-4, B COOTBETCTBMM CO
cnegyrowmmm onepaumuamu;

— TepMOOPMOBaHNE BHYTPEHHEN UM LEHTPANbHOWN NNeHKM 11 BbINOMHAIOT C
noMoLLbo dhopMmyrolero umnuHgpa 16, umetowlero kaHaskm 14 u rpebHm 15,
NpeanoyYTUTENBHO OAMHAKOBOW POPMBbI, pasmepa U B OQWHAKOBOM KONMYECTBe ANS

obecneyeHuns CUMMETPUM TepMoOpPMOBaHHOWN CTPYKTYpbI, npuyem
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TepMoopMoBaHMe, MNPOU3BOAUMOE KaHaBkamum 14, pocTturaetcs C  MNOMOLLBbHO
BCacbIBaHWs, a TepmodopmMmoBaHme, npomssogumoe pebpammn 15, obecneumnsaetcs ¢
MOMOLLIbKO CTPYU HapYXHOro BO3Ayxa, rOpsYero unv xonogHoro, B 3aBMCUMOCTU OT
NPUMEHAEMOro Marepuana v NoBepXHOCTHOM MMOTHOCTW, W NpUBapuBarOT 3a OAMH
3Tan aBe rnagkne HapyxHble nneHknm 10 n 12 Kk BHYTPEHHEN uUnu LeHTpanbHOW
TepModopMOoBaHHOWM nneHke 11 ¢ nony4YeHMeM roToBoro U3genns, To eCTb COTOBOro
nonotHa unm nanenu 10-11-12 (cdwr.2), nnéo

— TepMOOPMOBaHNE BHYTPEHHEN UM LEHTPANbHOWN NneHKM 11 BbINOMHAIOT C
MOMOLLbKO O4HOBPEMEHHOTO MEXaHUYECKOro BO3LEUCTBUS ABYX MPOTMBOMEXALLMX
OAMHAaKOBbIX UMnuHApoB 16,167, kaHaBku 14 n rpebHu 15 KOTOpbIX NepecekaroTcs
APYr € apyrom ¢ obecrneyeHneM TeM cambiM TEPMOGOPMOBaHMA nneHkn 11, nocne
4Yero npuBapuBaroT 3a OAMH 3Tan ABe rnagkue HapyxHble nneHkm 10 n 12 K
BHYTPEHHEW WNM LEHTPanNbHON TepMOOPMOBaHHOW nneHke 11 ¢ nonyyYyeHuem
rOTOBOroO NU3AENUs, TO eCTb COTOBOro nonoTHa unun nadHenu 10-11-12 (pur.3 n 4).

JTan coeguHEHUs C NOMOLLbIO TEPMUYECKOM CBapPKM C) BbIMOMHAOT MyTEM
ceapuBaHua nneHok (10, 11, 12) gpyr ¢ gpyrom, nNpu 9TOM Kaxaaa nreHka nogxoauT
K yKkasaHHOMy 3Tany COeAMHEHUS Npu Temnepartype, oTnuyarowenca Ha £10°C ot
TemMnepaTypbl CBaApPKN HapyXHOro cnosa aton nneHkn (10, 11, 12), nnn ykasaHHble
NNeHKM NOAXOAAT K 3Tany COeAMHEHUS Mpu Temneparypax, KoTopble OTNM4arTCA
ApYr OT Apyra Ha BENu4uHy, coctaBnaoLyro meHee 10°C.

OpHako OCHOBHOE MPEeMMYLLECTBO COTOBOMO MOSIOTHA UMW NaHenu cornacHo
AAHHOMY M300pETEHMIO 3aKMio4aeTcss B naeanbHO CUMMETPUYHOM CTPYKTYpE W
rnybuHe TepMopopMOBaHUS, YBENMHYEHHOW NO MEHbLLEN Mepe BABOE MO CPABHEHMUIO
C PpeweHMeM, B KOTOPOM MWCMONb3yeTca OfgHa TepmodopmoBaHHas nneHka,
OYEBMAHO, NMPU MUCMONB30BAHUN TOrO Xe CbipbSa (M, CneaoBaTenbHO, NMPU TaKUX Xe
CBOMCTBax TEPMOPOPMYEMOCTN).

Kpome TOro, yHmBepcanbHOCTb cnocoba cornacHO AaHHOMY WM300peTeHuto
Takke obecneyrBaeT BO3MOXHOCTb MOMYYEHWA MOMOTEH UMM NAHENEen, KOTopble
BbINOSIHEHbI ACUMMETPUYHBIMU HaMEPEHHO, MyTEM MPOCTOro MCMOMb30BaHUA ABYX
NNOCKNX HapPYXHbIX MMAEHOK, UMEHLWMX PasHyrto TOMWMHY, W/WUAM MUCNONb30BaHUA
AOMOMHUTENBHBIX NNEHOK, MPUBapUBaeMbIX K yKa3aHHbIM HapPYXXHbIM MIIEHKaM.

Ewe oavH npegmeT gaHHOro M300peTeHna TakkKe OTHOCUTCA K YCTPOUCTBY
ANA  W3rOTOBMEHUA COTOBOrO WM SYEUCTOrO0 MOMOTHA WM MaHenu, KoTopoe

(koTOpasi) COAEPXUT SKCTPY3UOHHbIN ONOK, copaepXawur no MeHbLUEN Mepe Tpu
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3KCTPY3NOHHbIE TOMOBKW, MPW 3TOM 3a YKa3aHHbIM  SKCTPY3MOHHbIM  Brokom
pacnonoxeHosl 6Nok TepMoopmMoBaHNA 1 Brok kKannMbpoBaHNA U OXNaXAEHUs, Npu
3TOM Onokn TepmModopmMoBaHna N BnokM KanmbpoBaHUS N OXNaXAEHWUSA, B CBOHO
ouepenb, NPUCOEAMHEHbI K CoefmHUTensHOMY Bnoky, n Bnok TepModopmoBaHNSA
COAEPKUT POPMYIOLLN LUMMHAP, BbINOMHEHHBIN C BO3MOXHOCTBIO A5 MO3UTUBHOIO
N HEraTMBHOIO TEPMOPOPMOBAHMS MNEHKN Ha 06enx CTOPOHaX UM NOBEPXHOCTSX.

YKkaszaHHOe yCTPOWCTBO Takke MOXET cogepxatb oauH unu 6onee
L BYXLLHEKOBbIX 3KCTPYLEPOB, PACMONOKEHHbIX Nepes 3KCTPY3MOHHbIM BITOKOM.

Ewe oavH npegMeT A[aHHOro W300peTeHMs OTHOCUTCA K MPUMEHEHMHO
COTOBOrO SI4EMCTOrO MOSIOTHA UM NaHENK, BbIMNONHEHHOTO (BbINOSIHEHHOW) COrNacHo
LaHHOMY M300pEeTeEHMIO, B KayeCTBE 3alUUTHOrO 3fIEMEHTa WM YNakoBOYHOrO
3MNeMeHTa.

Kak oTmMeueHO Bble, OCHOBHOE MPEMMYLLECTBO COTOBOrO MOMOTHA WM
naHenn CornacHo AaHHOMy M30BPETEHMIO 3aKoYaeTCs B MeanbHO CUMMETPUYHON
CTPYKTYpe W rnybuHe TepMopOopMOBaHUS, YBENMNYEHHON MO MEHBLLLEN Mepe BABOE
MO CPaBHEHMIO C PELUEHMEM, B KOTOPOM WCMONb3yeTCs ofHa TepmModopMoBaHHas
nneHka.

OpgHO u3 npeumyllectB crnocoba W3roTOBMEHWS COTOBOrO MOMOTHA WU
naHenn cornacHo JAaHHOMY MW300pEeTeHMIO 3aknioyaeTca B TOM, YTO MaHenb
N3roTaBnMBalOT B XOAE OAHOrO MPOW3BOACTBEHHOrO UMKMA, MPUYEM BblpaXKeHWEe
«O4VH MNPOU3BOACTBEHHBIM LMKM» O3HA4YaeT, YTO roTOBOE MOSIOTHO WM naHenb
N3roTaBnMBaloT B O4HOM YCTaAHOBKE, Ha4MHasi C Cbipbsl (TO €CTb rpaHyn UNn Takke
MOPOLLKA, €Cnv MPUMEHSIIOT MWHEepanbHble HanonHWUTENW, B OAHOM wunu Gonee
ABYXLUHEKOBbIX  3KCTpyaepax), 6e3  W3roToBMNEHMS  MONMyroToBbIX  M3AEnui,
CNeACTBMEM YEro SABMSETCA YMEHbLUEHHOe NOoTpebneHne SHEpPrMM N, KOCBEHHBLIM
obpas3oM, MeHbLUEE BO3LAEWCTBME Ha OKPYXaloLyo Ccpeady, npexne BCero,
Bnarofaps CyLeCTBEHHOMY YMEHBLLLIEHWIO OTXOL0B NPOM3BOACTBA.

Ewe oaHO npenmyllecTBO 3akmoyaeTcsi B OTCYTCTBUW pacCnamMBaHus, YTO
oBycnoBneHo abCcontoTHOW afresnen, B YacTHOCTM, obecneunBaemon TeM PakTom,
YTO Kaxpas oTAenbHas nneHka, obpasylowas MNOoMoTHO WMAM MaHenb COornacHo
LaHHOMY M300PETEHMIO, COCTOUT U3 TPEX CINOEB, OAHOBPEMEHHO 3KCTPYAMPOBAHHbBIX
B NMPOLLECCE COKCTPY3NMN.

Takum oBpasom, Takke MOXET OblTb OrpaHMyeHa wnn paxe MNONHOCTLO

yCTpaHeHa apyras npobnema, npucyLias nsgenusm n cnocodam M3BeCcTHOro ypoBHS
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TEXHWKW, T.€. HEeODXOAMMOCTb Moucka CMeCcu Mmartepuanos, koTopas obnapaer
XOPOLWMMM (PU3NKO-MEXAHNYECKMMN CBONCTBaMM N B TO Xe Bpemsa obecneumBaeT
BO3MOXHOCTb COEAMHEHMS MpU OTHOCUTENBbHO HU3KMX Temnepatypax ©e3 pucka
pasbefnHEHNSA NEHOK, 00PasyroLLMX COTOBYH AYENCTYHO NaHeb U NONOTHO.

Cmecb maTepuanoB, YAOBMETBOPAOLWAA  yka3aHHbIM  TpeboBaHuaM,
HEM3BEXHO SBMSETCsA  pesynbTatoM  KOMnpomMucca Mexgy TpeboBaHusmu,
npeabABIsaeMbIMU K  MNPOM3BOACTBEHHOMY  mpoLeccy, N KenaembiMm
XapaKkTepUCTMKaMmn roTOBOrO M3AENUs, TO €CTb COTOBOrO MofioTHa WM MNaHenu,
ogHako oba atn TpeboBaHma He mory ObiTb yaoBneTBopeHbl Ha 100%, MOCKOMbKyY
LaHHOE peLUEHME, KaKk OTMEYEHO, SBMAETCH KOMMPOMUCCHBIM.

B uactHOCTW, kak onmMcaHo Bblle, COTOBas MaHenb UMM MOSIOTHO COrnacHo
LaHHOMY  M30OpPETEHUIO  MPEAnoOYTUTENBHO  COAEPXKUT  MIIOCKYH  HapYXHYH
BbILLENEXALLYIO WM BEPXHIOK MNEHKY, BHYTPEHHIO MMM LEHTPanbHYy MIEHKY,
TEPMOOPMOBaHHY Ha 06enx CTOpOHaxX UMM MOBEPXHOCTAX, N MIIOCKYHD HaPYXHYHO
HIDKENEXKALLYIO UITN HYDKHIOHD MIEHKY.

Kak ykasaHo Bbilwe, Ans 6onee BbICOKMX 3HAYEHNW NOBEPXHOCTHOM MNNIOTHOCTM
HeobXoAMMO Hanuume MWHepanbHbIX HanofHUTENen, KoTopble obecneynsaroT
Hagnexawme napamMeTpbl MEXaHWYEeCKOro COMPOTUBMEHUS COTOBOM SYEUCTOM
naHenn wunu nonoTHa npyv OAHOBPEMEHHOM YMEHbLUEHUN CTOMMOCTW MaTepvana
rOTOBOro MU3genus.

Kpome Toro, cnoco M3rotoBneHnsa naHenu unm nonotHa CornacHo AaHHOMY
n3obpeTeHnto  Takke obecneymBaeT BO3MOXHOCTb WM3MEHEHWUs] KOHLEHTpauum
MUHEpanbHbIX  HanonHutenem  ©e3  HeobXxoAMMOCTM  XpaHeHus  3anaca
COOTBETCTBYIOLLErO KOMMayHAa W, Npexae BCero, No3sonseT NPUMEHSTL yKasaHHble
HanoNHUTENM B BUAE MOPOLLKA, TO €CTb B COCTOSIHAM MX NPUPOAHOM KOHUrypaumm.
[laHHOe pelleHne sBnsSeTCs BO3MOXHbIM 6Grarogapsi BbIOOpY Tak HasbiBaEMOro
LABYXLLHEKOBOrO SKCTpyAepa, nNpefHasHauYeHHOro pAns 3KCTpy3muM crosi (Crnoes)
CO3KCTPYAVPYEMbIX NNEHOK, COAEPXKALLMX TAaKNE MUHEPATTbHbIE HAMOMHUTENMN.

B yctpomuctBe cormacHO JaHHOMY W300PETEHMO Takke MOXeT ObiTb
NPeayCMOTPEH  ABYXLUHEKOBbIA  3KCTpyAep ANS  3KCTpy3mMum cnost  (Crnoes),
Tpebytowero (Tpebyrowmx) Hanuuna MUHepanbHbIX HanonHutenen. MoxeT ObiTb
BbIMNOMHEH OAWH ABYXLUIHEKOBbIA 3KCTPYAEP, KOTOPLIA MOXET obecneuvBaTtb nogady
KO BCEM 3KCTPY3NOHHbIM rofioBkam, HEOBXOAMMBIM ANS U3rOTOBIMEHUS MaHenn unu

MOMOTHa COrfacHO AaHHOMY M300peTeHuto (Kak npaBuno, HE MEHee TPex FonoBOK,
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HO MOXET UMETLCS U YeTbIpEe, NMATb UMK LWECTb U T. 4. FONOBOK), MPY UCMOMb30BaHUM
TaKoOro e KONMMYeCTBa LUeCTEpPEeHYaTbIX HacocoB, NMBO MOXET ObiTb BbINOSHEHO
CTONMbKO  [ABYXLUHEKOBbIX 3KCTPYAEPOB, CKOMBKO MMEETCA CINOEB  MIEHKM,
obpasyrolmx rotoBoe wusgenue, npeacraensawrowee cobom naHens wWnv noONOTHO
COornmacHoO AaHHOMy u3obpeteHuto, ©n  Tpebyrwmx Takke WUCMNOoMb30BaHUA
MUHEeparnbHbIX HAMOMHUTENEN, NPU STOM KaxKaas 3KCTPY3NOHHAsA ronoBka CoeanHeHa
C LUECTEPEHOYHBIM HAaCcCOCOM Ansi obecnevyeHns Hagnexallero pacxoga marepuvana B
TOM 4YMCNE MPU BbICOKMX MPOTMBOAABMNEHUAX CO CTOPOHbI SKCTPY3MOHHOW TONOBKW,
XapaKkTepHbIX 4N AaHHbIX 0BnacTen NpUMeHeHns.

Apyrve npeumyliectBa cnocoba W3roTOBMEHMS COTOBOrO WIN  SYEUCTOrO
nonoTHa WM NaHenn CornacHo AaHHOMY M300pEeTeHMo  3akioyalroTcs B
CnepywLlemM: npexne BCEro, ykasaHHbln crnocob €BMNSeTca  HenpepbiBHbIM
MPOLIECCOM, KOTOPLIN Ha4MHAETCsa C rpaHysbl WWUnM aaxe nonmmepa M MnopoLLKOB
MWHEpanbHbIX HanonHuTenenm wn obecneuMBaeT HEMOCPEACTBEHHOE MONyYeHne
roTOBOrO W3fenus, T. €. COTOBOro MosfioTHa unM naHemnu, ©6e3 MNpOoMEXYTOYHbIX
TEXHOMOrMYECKMX onepaumn. Takum o06pasom, OTCyTCTBYeT HeoOXoaMMOCTb B
3anace pyJIOHOB MIIEHKWN, N3 YEro CreayroT 3KOHOMUYECKME MPEMMYLLECTBA C TOUKM
3peHns Kak MaTepmanbHO-TEXHNYECKOro obecneyvyeHns, Tak 1 TPaHCNOPTUPOBKM.

Kpome TOro, mmeeTtcss BO3MOXHOCTb HEMOCPEACTBEHHOIO W3rOTOBMEHMUS
nagenma ¢ nmobon TpebyemMOM NOBEPXHOCTHOW MIOTHOCTBIO (pasymeeTcs, B
npegenax 3ajaHHOro AuanasoHa BapbUpOBaHWS) W NoObIM - OKpalUMBaHMEM,
NPakTUYECKN «K 3a4aHHOMYy CPOKY», C MUHUMManbHbIMUA MPOU3BOLCTBEHHBIMMU
OTX04aMW AN NOMyYeHUs: BapbUPOBaHNS MO TOSLLMHE.

Cnoco6 cormacHO  pgaHHOMy  m3obpeTeHuto  Takke  obecneudmBaeT
3HAUUTENBHYHO 3KOHOMWIO 3HEPruM, OOYCMOBMEHHYD TEM, YTO BCE MIEHKN,
MCcnonb3yemble B YyKasaHHOM crnocobe, TpebytoT He3HauMTEeNbHOro HarpeBaHus
Bnarofaps 4OCTAaTOYHO BbICOKOMY KOMMYECTBY TEMNOTbI, KOTOPOE OHU COXPaHSIKOT B
HENoOCPEACTBEHHOW BNM30CTM OT PasnNUYHbIX COEANHEHWN.

Cnoco® cormacHo paHHOMYy M300pEeTEHUD Takke WMEET LOMOSHUTENBHOE
NPEMMYLLECTBO, 3aKrovarleecas B MCMNOMb30BaHUM Marepuanos, obnagarowmx
XOPOLMMM  MEXAHWYECKMMM CBOWCTBaMM, B KayeCTBE LEHTpanbHOro Cros
TPEXCMNOMHOrO COSKCTPYAMPOBAHHOTO M3fgenusi, oBpasoBaHHOrO Kak MrOCKMMM
HapPY>XHbIMW MNEHKamMK, Tak W BHYTPEHHEN TEPMOMOPMOBaHHOM nneHKon, 6e3

OKasaHuaA BINAHUA Ha CBapmBaeMOCTb OTAEIbHbIX NNEHOK.
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B kayecTBe HapyXHbIX CrOEB TPEXCNOMHOrO CO3KCTPYANPOBAHHOIO U3LEnnS,
00pa3oBaHHOro Kak MMAOCKUMW  HapyXHbIMW MAeHKamMW, Tak W BHYTPEHHEW
TEPMOOPMOBaAHHOW  MIMEHKOW, Takke MOryT MCNoNb3oBaTbCA  Marepuvansl,
obrnaparowme XopowuMKU XapakTepucTukamu cBapuBaemocTy, ©0e3 okasaHus
BMMAHUSA HA MEXaHWYECKMe CBOMCTBA rOTOBOIO U3genus.

Kpome TOro, cnocob cornacHo faHHOMy W30BpeTeHUto MMeeT HECOMHEHHOE
NPEMMYLLECTBO, 3akroyaroleecs B MUHMMM3aUMM OTXOLOB MPOM3BOACTBA MNpu
BbINOSIHEHUN HavanbHbIX ONepaunin, MOCKOMbKY ykasaHHbl cnocob npeacraBnaeT
cobon HenpepbIBHLIM MPOLECC, a TakKe, YTO Ba)XXHEE BCEro, B ycnoBusax pabouyero
pexuma Bnarogaps BO3MOXHOCTM MOBTOPHOrO MCMNONb30BaHNA CPEe3aHHbIX KPOMOK
NpeanoyYTUTENBHO ANS UX MOAAYN B 3KCTPYAEPL!, MCNONb3yeMble AN MONyYeHUs
LEeHTparnbHbIX CMOEB TPEXCMOMHBLIX COSKCTPYAUPOBaHHbIX M3Aenuin, oBpasoBaHHbIX
BCEMU nneHkamy, 6e3 CyLecTBEHHbIX N3MEHEHNIN CBOWUCTB roTOBOIO U3Aenus.

CotoBas wnM g4yeuctaa naHenb WM MOMAOTHO COrNacHoO  AaHHOMY
N30OPETEHMIO TakKe XapakTepusyeTCa MOMHbIM  OTCYTCTBMEM  OCTaTOMHbIX
BHYTPEHHUX HanNpsKEeHWW, nNpexae BCero, B Cryvyae WCMOnb30oBaHUA MMEHOK,
NMEIOLMX MOSMHOCTBIO CUMMETPUYHYHO CTPYKTYpPY (T. €. KOorga TOonwuHa nocKux
Hapy>XHbIX NIEHOK MO CyLLECTBY OANHAKOBA).

Kpome TOro, cotoasa vnm guencras naHenb UM NOMOTHO WUMEHT BbICOKYHO
MNOCKOCTHOCTb, Takke 0DYCNOBMNEHHYHO COeAUHEHMEM MNEHOK, KOTOPOE BbIMOMHAKOT
npu Temneparypax, OnuMskux K Temnepatype pasmsaryeHns no Bwuka, w
ncnonb3oBaHMeM  OCOBbIX MarepuanoB AN HapyXHbIX  CrOEB, KOTOpble
obecneunBatoT BbICOKYHO aAresvto B TOM YUCIE NMPWU OTHOCUTENBHO OrpaHMYeHHbIX
KOHTaKkTHbIX [AaBfieHUsAX, pasymMeeTcsd, B [AOMOSIHEHME K TOMy akTy, 4TO
NPEeanoYTUTENBHO  BbLIMOMHAT  COEAMHEHUS MIOCKUX  HaPYXHbIX MMEHOK C
HaPY>XHbIMW CMOSMU BHYTPEHHEW UMW LIEHTPaNbHON TEPMOGPOPMOBAHHOM MNEHKN.

HakoHeu, cnoco® cornacHo pgaHHoOMy u3obpeteHuto  obecneumBaeT
BO3MOXHOCTb W3rOTOBMEHUS COTOBbIX MOMOTEH UMM MaHENen, UMEHLMX BbICOKYHO
MOBEPXHOCTHYIO MMAOTHOCTb M BOMbLLYIO TOMLMHY, Kak npasuno, Gonee 2000 r/m?,
Be3 kakmx-nmbo npobnem Bnarogaps HanMUuUMIO LEHTPansHOM TepMOOPMOBaHHOW
NNEeHKW, KOoTopasa noAaBeprHyta TepMOMOpPMOBaHUIO Ha OBemx MOBEPXHOCTAX WU
CTOpoOHax, ¢ obecneyeHMeM TeM cambiM BO3MOXHOCTU CYLLECTBEHHOIO YBEMMYEHUSA
obwen rnybuHel TEpMOOPMOBaHMS, B TOM 4MCNE B Cnyvyae MnpUCYyTCTBUSA

MaTepuanoB, KOTOPbIE XapakTepU3ytoTCH HU3KON TEPMOGOPMYEMOCTLIO, TakmMe Kak
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NCNonb3yemble B yKasaHHOM criocobe, HO KOTopble HeOBXoanMbI Ans obecneyeHns
Haanexawmx MeXaHM4YEeCKMX CBOUCTB rOTOBOrO N34enus.

Bec nonoTtHa wnu naHenwu cornacHo faHHOMY W30DpeTeHuo COoCcTaBnseT oT
300 r/m? no 5000 I'/M2, npeanoyTuTensHo ot 1000 r/m? no 4000 r/m?.

TonwmHa nonoTHa 1Ny NaHenu cornacHo A4aHHOMy M300peTeHno cocTaBnseT
oT 4,00 mm go 40,0 mm, npeanoyTtutensHo ot 10,00 mm go 30,00 mm.

dnameTp s4eek uLeHTpanbHOro TepMOgOPMOBAHHOIO Cros coctaenser oT
3,00mm pgo 20,00 mm, npegnodytutensHo oT 4 MM go 15 MM, a BbIcOoTa
BbICTYMNOB/AYEEK M3MEHSIETCA M 3aBUCUT OT AMaMeTpa SYEenKWn, Hanpumep, ANS
AnameTtpa 3,5 MM ykasaHHaa BbicoTa coctanget 3,00 mMm, a gna pguametpa
15,00 mm oHa coctaensgeT 10,00 mm.

Cnon A, B 1 C mMOryT nmeTb OAWMHAKOBYID WM PasHyto TOMWMHY, KOTopasd
npegnoYtTuTeneHo coctangaeT oT 100 MKM A0 2 MMm.

MonoTHO MnNM naHenb COrnNacHoO AaHHOMY W30OpeTeHUo NpeanoYTUTENBHO
COAEPXKUT TPU NNEHKU, ABe N3 KoTopbiX (A-B-A n A”-B"-A"") npeacrasnsator cobon
HapyXHble MNMEHKW, SBMAGIOTCA MAOCKMMKM W npuBapeHbl K nneHke (A'-B™-A"),
TEPMOPOPMOBAHHON Ha 0BEMX NOBEPXHOCTAX UMM CTOPOHAX.

[MonotHO wnKM  naHenb, w3obpaxeHHoe (uM3obpaxeHHas) Ha dwur.1,
XapakrepuayeTcs OonTUMarbHbIMN NPOLEHTHbLIMM COAEpPXaHNAMU ans
OAHOBPEMEHHOrO ObecneyeHna Hapnexawmx XapakTepucTuk CBapuBaeMoCTu
Mexay pasHbIMW MNNEeHKaMW W, BO3MOXHO, C JOMOMHUTENbHBIM MNAeHKamu,
NPUCOEAMHAEMBbIM K CaMblM  HapyxHbiM crnosm A n A", 1 Hagnexawmx
MEXaHUYECKNX CBOWCTB C TOYKM 3PEHUSA COMPOTUBNEHNSA pasfaBnMBaHUIO, MOAYeEn
ynpyrocti npu narnbe, a Takke 3ByKOBOM N TEMNTOBOW U30NSALNN.

Bonee KOHKPETHO, Kak ABE MNOCKME HapPY>KHblE CO3KCTPYANPOBAHHLIE MNITEHKM
A-B-A n A"-B7-A”, Tak 1 uUeHTpanbHaa TepmMmogopmoBaHHaa nneHka A-B-A’
UMEIOT CrnefyroLne XapaKkTepUCTUKM:

TonwmMHa HapyxHblx cnoes A, A", A, oguHakoBas wnu pasnuyHas,
coctaenser or 5% o 10% OTHOCMTENBHO OOLLEN TOMWMHBI COOTBETCTBYHOLLEN
COSKCTPYAMPOBAHHOM MIIEHKW, TOr4a Kak TonwmHa cpepgHux cnoes B, B, B,
ogvHakoBas unu pasnuyHas, coctaenaetr ot 80% po 90% oTtHocuTenbHO obLuen
TOMLMHbI COOTBETCTBYIOLLEN COSKCTPYANPOBAHHOW NIEHKN.

Kpome TOro, B BapwaHTe BbINOMHEHMS, N30DOpakeHHOM Ha dwur.1, kaxpas

nrockasi HapyxHasi nneHka W Kaxpas BHYTPEHHS TepMOgOpMOBaHHas MneHka
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NoNoTHa WNW NaHenu CornacHo AaHHOMY W30DpPEeTeHWH0 COCTaBnstoT MPUMEPHO
20-30% ot obuiero Beca ykasaHHOro nosnoTHa.

[nockme HapyXHble NIEeHKN NPeanoYTUTENBHO MMEOT OANHAKOBbIW BEC.

KOHKpeTHbIN npumep NonoTHa WM NaHenu CorfnacHo AaHHOMY W30BpeTeHuto
XapakTepuayeTcs crnegyowmmMmm oCobeHHOCTAMU.

Bec nonotHa coctasnsieT 3000 r/m?.

dnameTp auenkm coctaBnseT 14 mm.

CocraB HapYy>XHbIX NIeHoK (BblWenexallaa/nnockas A-B-A "
HwKenexawas/nnockaa A”-B"-A""):

cnon A, A" cononumep nonunponuneHa (nokasatenb TEKYYECTU COCTaBNsET
3 /10 MuR),

cnon B, B’ romononumep nonunponuneHa (nokasatenb TEKYYECTU
coctaenseT 3 /10 MWH) U MUHEparbHbIE HANOMHUTENN (B AaHHOM Criyyae Tarnbk) B
konunyecTse, coctasnsarowem 20% oT Beca.

LleHTpanbHas TepmodopmoBaHHaa nneHka A-B-A" cogepxut crnon A
NMEIOLLIME TaKOM Xe cocTaB, 4To U cnon A m A”", n cnon B’, MeOLWMN Takon xe
cocTas, 4YTo 1 cnou B 1 B™ BblleykasaHHbIX HAPY>KHbIX NIEHOK.

MonoTHO w3roTaeBnuBatOT MNyTEM COEAWMHEHUS C MOMOLLBD TEePMUYECKOU
CBapPKW HapyXHbIX MMOCKNX, HE TEePMO(OPMOBaAHHbLIX MNEHOK C BHYTPEHHEW Wnu
LleHTpanbHOM TEPMOOPMOBAHHOM MNSIEHKOW Ha 0Benx CTOpOoHax 3a OAWH 3Tan, npu
3TOM COOTBETCTBYIOLUME TPWU MMAEHKM MOAXOAAT K MOMEHTY TEPMUYECKON CBapKM C
OAMHaKOBbIMM TEMJOBLIMM CBOMCTBaMM AN obecnevyeHns ngeansHoM CUMMETPUN K
B3aMMHOro COOTBETCTBUA APYr APYrY.

B uactHOCTW, Ana paHHOro npumepa TEPMOGOPMOBaHME LIEHTParbHOW
NIIEHKM BbINOMHAT C MOMOLLBIO hopmyrowero umnuHgpa 16, nvetroero kaHaekm 14
n rpebHn 15 ognHakoBon Popmbl, pasMmepa U B O4MHAKOBOM KONMYECTBE, MPUYEM
TepMoopMoBaHMe, MNPOU3BOLUMOE KaHaBkamum 14, pocTuraetcs C  MNOMOLLBHO
BCacbIBaHWs, a TepMmodopmMmoBaHme, npomssogumoe pebpammn 15, obecneunsaetca ¢
MOMOLLIbHO CTPYM FOPSIMEro HapyXHOro Bo3ayxa.

PacnpepeneHve maccbl MNNEHOK OTHOCUTENbHO OOLWen maccebl MNonoTHa
cnegywoulee:

BbllWepacnonoxeHHaa nneHka A-B-A / ueHTpanbHas nnenka A’-B-A" /
Hwkenexawas nneHka A"'-B"-A"" = 35% — 30% — 35%.

OBLLMIN BEC NonyyYeHHol naHenm coctaenset 3000 r/m?.



®OPMYJTA U3OBPETEHUA

1. CoToBOE MHOrOCNOMHOE MOMIOTHO, WNM NaHenb, Ha OCHOBE
TEpPMONnacTU4YHOro MONMUNPONUIeHa, cofepXallee CTPYKTYpy, KOTopas COAepXUT
ABE MIIOCKME HapyXHble MNIIEHKW, pacrnonoXeHHble BBepxy W BHM3Y (10, 12) wu
NpUBapeHHble K BHYTPEHHEN U LeHTpanbHou nnexHke (11), TepmodopmMoBaHHOM C
obpasoBaHmem s4yeek (13), NOBTOPSAMOLUMXCA YNOPSAAOYEHHBIM WU HEMNPEPbLIBHBIM
obpasom, npuyem  ykasaHHas  BHYTPEHHAA WKW LUeHTpanbHaa  nneHka
TepMmogopmoBaHa Ha obenx CTOpOHax U NOBEPXHOCTAX, OTIIMYaroweecst TEM, YTO
Nrockne HapyxHble nneHkn (10, 12) n BHYTpeHHSs TepmodopmoBaHHas nneHka (11)
COCTOSIT U3 TPEX CO3KCTPYAMPOBAHHBIX CIOEB.

2. NMonoTHo no n.1, B KOTOPOM BHYTPEHHAS TepModopMoBaHHas nneHka (11)
noaBeprHyta MO3UTUBHOMY WNM HEraTMBHOMY TEPMOOPMOBaHWIO Ha ee [AByX
NOBEPXHOCTAX WM CTOPOHax, Mpu 3TOM A4enkn (13) NpeanouTUTENBHO WMEIOT
OAVHaKoBYyO OpPMy, pasmMep U BbINOMHEHbI B OAWMHAKOBOM KONMYecTBe AnNS
obecneyeHns CUMMETPUN TEPMOGDOPMOBAHHON CTPYKTYpbI.

3. NonoTHO No ogHOMy N Bonee n3 n.n.1 n 2, B KOTOPOM MNNOCKME HAPYXHblEe
nneHkn (10, 12) n BHyTpeHHASa TepModopmoBaHHaa nneHka (11) coctoaT na Tpex
Crnoes cononuMMmepa nonunponuneHa u roMmononumepa nonunponuneHa wu/mnm
COOTBETCTBEHHbLIX CMECEN.

4. MonoTHO no ogHomy unu 6onee mn3 n.n.1-3, B KOTOPOM HapyxHble cnon (A,
A’, A7) nnocknx HapyxHbix nneHok (10, 12) u BHYTPEHHEN TEPMOPOPMOBAHHOMN
nneHkn (11), oanMHaKoOBbIE UMW OTNMYaKOWMEca ApPyr OT Apyra, BbINOMHEHbl U3
cononumMepa nonunponuneHa, a BHyTpeHHM cron (B, B', B™) nnocknx HapyXHbIX
nneHok (10, 12) n BHyTpeHHen TepmMOodOpMOBaHHOWM nneHku (11) BbINONHEH K3
roMononumMepa nonunponuneHa, BO3MOXHO, C AobaBneHMeM MUHepanbHbIX
HaNOMNHUTENEN.

5. Cnocob mn3rotoBneHns COTOBONO MHOMOCIIOMHOMO MOMOTHa MW NaHenu no
ogHomy mnu 6onee 13 n.n.1-4, BKNOYaKOWMA cnegyrowme stansbl:

a) OOHOBPEMEHHYIO SKCTPY3MKO MO MEHbLUEW Mepe TPEeX MHOrOCMIOWHbIX
nneHok (10, 11, 12), HauMHaa C COOTBETCTBYHLLEro nonuMmepa wunum ¢
COOTBETCTBYIOLLEro KoMnayHga nonvMmepa U MUHEpanbHOrO HamnoNHUTENS: HWKHEN
Hapy>XHOW nneHkn (10), BHYTPEHHEW wunu UeHTpanbHOW nneHkn (11) n BepxHen

HapY>XHOW NrieHkn (12),



b) TepmodopmoBaHmne yKaszaHHOM BHYTPEHHEN UK LeHTpanbHOM nnexHkm (11),

C) CoeAVHEeHWe yKasaHHbIX He TepMOMOPMOBaHHbBIX MMOCKUX HapPYXHbIX
nneHok (10, 12) ¢ ykasaHHOW BHYTPEHHEW UMK LEHTPanbHOW TEPMOGOPMOBAHHON
nneHkon (11) nytTem TEpMUYECKON CBapKMK,

npuyeMm  TepmoopMoBaHME  BHYTPEHHEeW nneHku (11)  BbINOMHSAOT
OOHOBPEMEHHO Kak B MO3UTMBE, Tak M B HEratMBe Ha ABYX MOBEPXHOCTAX WA
CTOpOHax aToM nneHkn (11), M yKasaHHbIA dTan COEAWHEHUS HaunHaroT
OLHOBPEMEHHO AN BCEX HapYyXHbIX W BHYTpeHHMX nneHok (10, 11, 12),
TepMOpOPMOBaHHLIX U HE TEPMOJPOPMOBAHHbIX.

6. Cnocob no n.5, B KOTOPOM nepep 3TtanoM a) BbINOMHAT CMeLIMBaHUE
NONUAPONUIEHa W MWHEPANbHOMO HamonmHUTENS B BWAE MNOPOLIKa, MNpPUYEM
NONyYEHHbIN TakuM 0BpasoM KOMMayHA4 B BUAE rpaHyn NPUMEHSIOT Ha yKa3aHHOM
aTane a).

7. Cnoco6 no ogHomy wunu Gonee mM3 n.n.5 m 6, B KOTOpOM 3STan b)
TepMOOPMOBaHNS N 3Tan C) TEPMUYECKOM CBAPKU BbIMOMHAKOT NyTEM

TEPMODOPMOBAHNA BHYTPEHHEWN UNN LEHTPanbHOW nneHkn (11) npy nomoLym
dopmytowero  uunuHgpa  (16), wumerowero  kaHaskm (14) mn  rpebHn  (15),
NpeanoyYTUTENBHO OAMHAKOBOW (OOPMbI, pasmepa U B OAMHAKOBOM KOMUYECTBe, Npu
3TOM TepMOgOpMOBaHME, Npom3BoAMMOe KaHaBkamu (14), obecneuymBaroT C
NOMOLLbIO BCacbiBaHWs, a TepMOdOpMOBaHWe, npounssogumoe rpebHamum (15),
obecneunBaroT C MOMOLLBIO CTPYM Hapy>XHOro BO34yxa, M npuBapuBaHua 3a OAWH
atan AByX rnagkmx HapyxHblx nneHok (10, 12) k BHYTPEHHEN WUnM LEeHTpanbHOM
TepmodopmMoBaHHOW nneHke (11), nnu

TEPMODOPMOBAHNSA BHYTPEHHEN UNU LEHTPanbHOM nneHkn (11) ¢ NoMoLLbHO
OA4HOBPEMEHHOIO MEXAHNYECKOro BO3AENCTBUSA ABYX NPOTUBONEXKALLUMX O4MHAKOBbIX
umnmHapoB (16, 167), kaHaBku (14) n rpebrHn (15) KOTOPbIX NepecekarTca apyr C
APYroMm, 1 npvBapuBaHWa 3a OAMH 3Tan ABYX rMaakmx HapyXHblx nneHok (10, 12) k
BHYTPEHHEW UMW LEHTPanbHOM TEpModopMoBaHHON nneHke (11).

8. Cnocob no ogHomMy unn Bonee n3 n.n.5-7, B KOTOPOM 3Tan COEANHEHUS C
NMOMOLLbHO TEPMUYECKOW CBapPKK C) BLINONHAOT NyTemMm cBapuBaHus nneHok (10, 11,
12) apyr ¢ gpyrom, npu stom kaxgaa nnexHka (10, 11, 12) nogxoguTt K ykasaHHOMY
3Tany CoeAnHeHna npu Temneparype, oTnuyarowencsa Ha +10°C ot Temnepartypbl
CBapKX HapyXHOro cnos aton nneHkm (10, 11, 12), nnn NnNeHKn NoaAxXoA4AT K 3tany

CoefMHEeHMs Mpu TemnepaTypax, KOTopble OTNNYatOTCS APYr OT Apyra Ha BEMUYMHY,



cocrasnsowee meHee 10°C.

9. YcTpouCTBO ANS M3rOTOBMEHWA COTOBOrO MHOFOCMOMHOrO MOMOTHA WNu
naHenu no ogHomy unn 6onee m3 n.n.1-4, copgepxaillee 3KCTPY3MOHHbIM OOk,
coaepXawimMm Mo MeHbLUeW Mepe TpW 3KCTPY3MOHHbIE TOMOBKM, MpUYeM 3a
yKasaHHbIM 3KCTPY3MOHHbIM BrokoM pacnonoXeHbel 610k TepmModOopMOBaHUS W©
Bnokun kannbpoBaHMs 1 OxXNaxaeHus, Npu 3Tom Brnokn TepmModopMoBaHNA 1 BroKK
KannmbpoBaHUs N OXNaX4EHWS, B CBOK oYepenb, NPUCOEANHEHBI K COEAUHUTENBHOMY
Bnoky, n 6rnok TepMoPopMOBaHMS COAEPKUT (POPMYIOLNIK LUMINHAP, BbINONHEHHbIN
C BO3MOXHOCTbHO MO3UTMBHOIO 1 HEraTUBHOIO TEPMOMOPMOBAHMS MIEHKN Ha 0Beunx
CTOPOHaxX U NOBEPXHOCTAX.

10. YcTponcTtBO no n.9, oTnuyaroleecs Tem, YTO OHO COAEPXUT OAUH UMK
bonee [OBYXWHEKOBbIX SKCTPYAEPOB, pPacCnofiIOKEHHbIX Nepes  3KCTPY3UOHHBLIM
Brnokom.

11. TlpMEeHeHne COTOBOro S4YEeUCTOro MONoTHa UMY NaHenu nNo OAHOMY UMK

onee n3 n.n.1-4 B ka4yecTee 3alUnTHOro anemMeHTa nnn ynakoBo4HOro snemMeHTa.
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4 \ L. MBHOrocIoMHOE COTOBOE IIOJIOTHO MM ITAHETH
HA OCHOBE ITOJIUITPOIHJICHA, COACPIKAIICE
LEHTPAIBHYI0 TEPMO(DOPMOBAHHYIO INIEHKY

| Bll

dwur. 1

12

11



2 / 4 MHorocnoitHoe COTOBOC MOJIOTHO HMJIH ITAHEIIb
HA OCHOBC ITOJIUITPOIHIICHA, COACPIKAIICE
LEHTPANbHYI0 TEPMO(QOPMOBAHHYIO INIEHKY

dur. 2




3 /4 MHOrocnoiHoe COTOBOE NOJOTHO UIIH IIAHEIb
Ha OCHOBE TIONHIPONHMIIEHA, COMEPIKAIIEE
LEHTPANbHYI0 TEPMO(QOPMOBAHHYIO IIIEHKY

Dur. 3

14

16




b\ A. MBHOrocIoMHOE COTOBOE IIOJIOTHO MM ITAHETH
HA OCHOBE ITOJIUITPOIHJICHA, COACPIKAIICE
LEHTPAIBHYI0 TEPMO(DOPMOBAHHYIO INIEHKY

15
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dur. 4
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