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(54) CBITNOAIOAHUA MOAYNBbHUA BNOK

(57) Pedpepar:

BuHaxig HanexuTb OO0 ranysi ocBiTnoBanbHOro obnagHaHHA. CeiTnogiogHuidi MoaynbHWUA ©6nok
MICTUTb MHOXMWHY CBITNOAIOAHMX MOAYMiB Ta MHOXWMHY OKpeMux Tennosigsofis. KoxeH 3
TennoBiABoOAiB MAae OCHOBY, MHOXWHY pebep. KoxeH cBiTnogiogHuii Moaynb Mae LWoHAMMEHLLE OAWH
cBiTNodio Ta BCTAaHOBMNEHWI Ha NOCAA0YHI MOBEPXHI OKpeMoro Tennosiagody. KoxHa napa cycigHix
TennosifgBoAiB Mae 3'eAHyBanbHi eNeMeHTu y BUrnsadi BUCTYNIB Ta nasi., SKi 3'€QHY0Tb TeNnosiasoamn
uiel napu Mixx coboto. Y KOXHOro TensnoBigBOAY MOcagoyvHa MOBEPXHS BMKOHAHa Ha MOro TOpLEBIn
NMoBEepXHi, OCHOBa sBMsie cobolo ocepas, a pebpa Ta 3'eaHyBarnbHi €NeMeHTU po3TalloBaHi HABKOJO
ocepas. 3'egHyBarbHi enemMeHTM npu 3'eQHaHHI YTBOPKOKOTH 3aMKM Ta 3abe3nevyoTb gikcoBaHe
3'eHaHHa TEennoBiABOAIB Y YapyHKOBY CTPYKTYpY. TexHiYHun pesynbTaT BuHaxogy nonsrac B
30iNbLUEHHI KINbKOCTI Tenna, ke BigBOOUTBCA Bif KOXHOMO CBIiTMNOA4IOAHONO MOAynsl Ta MigBULLEHHI
YKOPCTKOCTi KOHCTPYKLii CBITNOAIOAHOIrO MOAYNbHOro Grioka.
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3anponoHoBaHW BUHaxXi4 HanexuTb OO0 ranysi ocBiTntoBanbHOro obnagHaHHA | Moxe 6yTu
BUKOPUCTaAHUN ANsi BHYTPILUHBOrO Ta 30BHILLIHLOrO OCBITNEHHS. 30Kpema, CBIiTNoAIOAHUA MOOYMNbHUN
OnoK MoXe 3aCTOCOBYBaTUCbL B OCBITNIIOBANIbHUX MNPUCTPOSIX ANsl BHYTPILHLOIO Ta 30BHILLUHBLOMO
OCBITIIEHHSA, Hanpuknag CKNaacbknx, NPOMWUCAOBMX, TOProBMx Ta iHWMWX MPUMILLEHb, aBTOLUMAXIB,
napkiHris, Bynuub, NapKiB Ta iHWMX TEPUTOPIN, CMOPTUBHMX CMOPYA Ta MangaH4yukiB, Oyaisenb,
BITPWH, PEKNaMHUX MIIOLLMH.

3 piBHA TEXHIKX BiJOMMWIA CBITNOAIOOHUIA OCBITNIOBANbHUI NpUCTpIn (onybnikoBaHo 12.06.2012 p.
MateHTHUM BigomcTBOM CnonyyeHux LtatiB Amepukn (United States Patent and Trademark Office),
nateHT US 8197100B2).

3a3HayeHuin CBITNOAIOAHNIA OCBITAOBANbHUA NPUCTPIA MICTUTb MHOXWHY CBITNOAIOAHMX MOAYNIB,
MHOXMHY OKpEMMX TENMOBIABOAIB, NPUYOMY KOXEH 3 TEMMOBIABOAIB MaE MHOXMHY pebep, yTBOpeHUx
Ha 1Oro 30BHILLHIN NOBEpXHi Ta 3'€QHaHWA 3 TUMBHOK CTOPOHOK CBITNOAIOAHOrO MOAYNSA, KOXEH
CBITNOAIOAHUI MOAYNb MAE LOHaMEHLLE OOUH CBITnoAioAa.

Heponikamn  3a3Ha4yeHOro CBiTNOAIOAHOrO  OCBITMIOBANbHOMO MPUCTPOKD €  BIACYTHICTb
3'eQHyBanbHMX eNeMeHTIB ANng 3'e4HaHHs TENMoBIABOAIB Ta HEMOXIMBICTb 3'€AHAHHS TENMoBiaBoAiB
Yy YapyHKOBY CTPYKTYpY, LLO NPU3BOAUTbL OO0 OOOB'A3KOBOr0 3aCTOCYBaHHS KOPMyCYy ANS 3aKpinneHHs
Ha HbOMYy TennoBigeoaie. Kopnyc nepellkogkae BiNbHOMY pyxy MNOTOKIB MOBITPS B3OoBX pebep
TENMOBIABOAIB Ta BWHWKHEHHIO [OOAATKOBUX KOHBEKLiIMHMX MOTOKIB MOBITPS B3OOBX pebep
Tennosigeoais. 3asHadeHe BULIEe MOripwye TensnoBiABeAEeHHs Big CBiTNogiogHUX Moaynis, WO
npu3BoaMTbL OO0 MiABULLEHHS pobo4Yoi TemnepaTypu CBITNOAIOAHMX MOAYMiB Ta iX neperpiBaHHS,
00yMOBMIOE 3aCTOCyBaHHS TennosigBodiB Oinblimx po3mipiB Ta nigsuweHoi macu. [ligBuweHa
poboya TemnepaTtypa Ta neperpiBaHHA CBITNOAIOAHMX MOAYMIB BUKIUKAKTb 3HWKEHHSA HagiAHOCTI
poboTN Ta CKOPOYEHHS TEPMiHY CNyx0u CBITNOLIOAHOrO OCBITMNIOBANbLHOIO MPUCTPOID. HasBHICTb
Kopnycy, nigBuLieHa mMaca TENnoBiABOAIB BUKMMKAKOTL NMEpPeBUTpaTM Martepianis Ans BUTOTOBMEHHS
CBITNIOQIOAHOMO OCBITNIOBANbLHOMO MNpUCTpoo Ta 36inbweHHA wnoro Baru. Kpim TOro, BiACYTHICTb
3'eQHyBanbHMX eneMeHTIB Ans 3'€QHaHHSA TennoBigBoAiB Mk COOO Ta HEMOXNMBICTb 3'€AHAHHS
TENOBIABOAIB Y YapyHKOBY CTPYKTYPY 3MEHLUYE XXOPCTKICTb KOHCTPYKLIT 3a3Ha4€HOro CBiTNo4i0AHOro
OCBITIHOBaNbHOIo NPUCTPOIO.

3 piBHA TexHikM BigOMMI cBiTnogiogHnn moaynbHun 6nok (onybnikoeaHo 03.03.2010 p. B
OdviyitHoMy BroneTeHi €Bponencbkoro nateHTHoro Bigomctea 2010/09, nateHT EP 1906084 B1).

3asHayeHun CBITNOAIOAHMIA MOAYNbHUA ONoK BUOpaHMI 3a HaWONWXKYWIA aHamor i MICTUTb
MHOXWHY CBITNOAIOAHMX MOAYMIB, MHOXWHY OKpeMUX TeNnsoBiaBOAIB, NPUYOMY KOXEH 3 TeNnsoBigBoaiB
Ma€ OCHOBY, MHOXMWHY pebep, siki BUXOASATb 3 MOBEPXHI OCHOBU, Ta MOCAOOYHY MOBEPXHH, KOXEH
cBiTnogiogHMn ModyfnNb Mae€ LWoHanMeHLWwe OAWH  CBITNoAioAd, KOXeH CcBiTnodiogHun Moaynb
BCTAHOBIEHMIN Ha NOCaA04YHIN NOBEPXHI OKPEMOro TENIOBIABOAY, KOXHA napa CycCifiHiX Tennosiasois
Mae 3'egHyBanbHi eNeMeHTW y BUrmMsAAi BUCTYNIB Ta BigNOBIgHWX iM 3a (hOPMOLO i pOo3MipOM Nasis, ski
3'e4HYIOTb TEMMOBIABOAN Li€i napu Mix coboto.

Heponikamu 3a3HayeHoro CBITNO4I0AHOIO MOAYIBHOrO 6roka € BUKOHaHHA NOCago4HOi NMOBEPXHI
KOXXHOTO TENNOBiABOAY Ha TWIbHIN CTOPOHI WMOro OCHOBM, PO3MILLEHHSA BCiX pebep KOXHOro
TennosiaBody TiMbKM Ha MPOTUMEXHiA Big WMOro nocagodHOI MOBEPXHi CTOPOHi, po3TallyBaHHS
3'eHYBanbHUX E€MNeMEHTIB KOXHOro TenmnoBiABOAY TifMbKM 3 ABOX MPOTUNEXHMX OOKIB MOro OCHOBW,
HeXopCcTke Ta HedyikcoBaHe 3'eAHaHHA 3'€AHYBanbHUX €feMEHTIB, HEeMOXMUBICTb 3'€QHaHHS
TENnoBiABOAIB y YapyHKOBY CTPYKTYpyY. Y BUMagKy BUKOPUCTAHHSA CBITNO4IOAHOIO MOOYIbHOro 6moky
Yy HaMBINbLL PO3NOBCIOAKEHOMY MOJIOXKEHHI, @ CaMe - KON NocagovHa NOBEPXHSI 3 BCTAHOBMEHMMN Ha
Hi cBiTNOAIOAHUMM MOAYNSAMU MOBEpPHYTa OOHW3Y, BOHA 3aBaXkae BiflbHOMY pyXy MOTOKIB MOBITPS
B3[0OBX KOXHOro 3 pebep TennosigBoAiB Ta BUHMKHEHHIO OOOATKOBUX KOHBEKLIIMHMX MOTOKIB MOBITPS
B34OBX pebep TennoBiaBOAiB, L0 MOripwye TENfoBiABEAEHHS Bif CBiTrogiogHux moaynis. Tenno
HepiBHOMIPHO pO3MNOAINAeTbCA Ha BCi pebpa KOXHOro TennosigBoay, OCKinbKM Binblua KinbKiCTb Tenna
BiABOAMTbLCS Ha Ti pebpa TennosiaBoady, siki 3HAXOAATLCA HABMPOTWU CBITNOAIOAIB CBITNOAIOAHOIO
MOAYNI0, WO TakoX Moripwye TennoBiABeAEHHA Bi4 CBITNOAIOAHMX MOAYNIB Ta NpuUMyLlye
30inbliyBaTM TOBLUMHY OCHOBW. HepoctaTHe TennoBigBeAEHHs1 Big CBITNOAIOAHMX MoAyniB
Np13BOAMTL [0 nNigBuLEHHS poboyoi TemnepaTypu CBITNOAIOAHMX MOAyniB Ta iX neperpiBaHHs,
0OYyMOBMIOE 3aCTOCYBaHHA TeMMoBiABOAIB OinblwMX po3MmipiB Ta nigBuweHoi macu. Kpim Toro
HEMOXIMBICTb (pikcoBaHOro 3'eqHaHHS TENMNoBIABOAIB Y YapyHKOBY CTPYKTYPY 3MEHLLYE XOPCTKICTb
KOHCTPYKLUii 3a3Ha4YeHOro CBITNOAIOAHOIO MOAYNbHOrO OnoKy. 3MEHLUEHHS OPCTKOCTI KOHCTPYKLl
TakoXX 0OyMOBIIOE 3aCTOCYBaHHA TEMJoBiABOAIB BinbluMX po3mipiB Ta nmigBueHoi macu. MNigeueHa
poboya TemnepaTtypa Ta NeperpiBaHHA CBITNOAIOAHMX MOAYIIB BUKIMKAKTbL 3HMKEHHSA HaLiiHOCTI
pobOoTN Ta CKOPOYEHHs TEpMiHYy Cnyx0u CBITNogiogHOro MoaynbHoro ©6noky. lMigBuweHa maca
TENOBIABOAIB CBITNOAIOAHONO MOAYIbHOrO OOKY BWKNMKAE MNepeBUTpaTW MaTtepianiB ans moro
BUrOTOBJIEHHS, 30iMblUeHHsT MOro Bary Ta BapTocTi. Kpim TOro npu CTBOPEHHI Ta BUMKOPUCTAHHI
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3a3HA4YeHoro CBITNOAIOAHOIO MOAYMBHOrO OGMOKY MEBHUM YMHOM OOMEXeHa KinbKiCTb BapiaHTIB
ON3afiHepPCbKUX Ta iHKEHEPHMUX PilleHb.

B ocHoBy BMHaxogy nocTaBneHa 3agjada CTBOPUTM TaKWMW CBITNOAIOOAHWA MOAYINbHWUIA OnoK, B
SIKOMY 3a paxyHOK TOro, L0 Y KOXHOMY TenmnoBigBofi nocagodHa MOBEPXHS BMKOHaHa Ha MOro
TOpPLEBI NOBEPXHi, OCHOBA SABMsie coboto ocepas, a pebpa Ta 3'egHyBanbHi €NeMeEHTU, SKi BUKOHAHI
SK O4He uife 3 TennoBigBoAOM, pO3TalloBaHi HABKOMO ocepas, NpuyoMy 3'€HYyBarbHi efleMeHTUn y
BUMNAAI BACTYNIB Npu 3'€4HaHHI 3i 3'eAHyBanNbHUMM eneMeHTaMn y BUrnsaai NasiB yTBOPHOKOTL 3aMKK Ta
3abe3nevyloTb (ikcoBaHe 3'€dHaHHSA TENnoBiOBOAIB Y YapyHKOBY CTPYKTYPY, [OOCSraetbcs
MOXMMBICTb 36iNblIMTM KINbKICTb Tenna, sike BiABOOUTLCA Bif KOXHOrO CBITNOAIOOHOINO MOoAyns,
NiABULLINTY XOPCTKICTb KOHCTPYKLIi CBITNOAIOAHOrO MoAynbHOro 6noka. 36inblIeHHs KinbKOCTi Tenna,
SKe BIABOAMTLCHA BiO KOXHOrO CBiTNOAIOAHOrO MOAYNSA MNPU3BOAUTb OO0 3HUMXKEHHS pobodyoi
TeMnepaTypu Ta 3MEHLUEeHHS neperpiBaHHs CBITNOAIOOHUX MOAYMiB, 3MEHLUEHHS PO3MipiB Ta mMacu
TEeNnoBiABOAIB  CBITMOAIOAHOIO  MoAymnbHOro  6noka. [ligBULWEHHS  XKOPCTKOCTI  KOHCTPYKUT
cBiTNoOAIOgHOrO MOAyMNbHOrO 6noka TakoXk npuMBOAUTE OO 3MEHLUEHHS po3MipiB Ta mMacu
TENnoBIABOAIB CBiTNoAioAHOrO MoayrbHoro 6rioka. BHacnigok 3HmxeHHs poboyoi Temnepatypu Ta
3MEHLUEHHS NneperpiBaHHsA CBITNOAIOOHMX MOAYIIB NiABULLYETLCS HaAiMHICTL poboTK CBiTNOAIOAHOIO
MoaynbHoro 6noka Ta NOAOBXYETLCHA TEPMiH MOro cnyx6u. BHacnigok aMmeHweHHs po3MipiB Ta macu
TENMOoBIABOAIB CBITNOA4IOAHOrO MOAYNbHOrO Oroka A0oCAraeTbCsl €KOHOMISt Martepianie ans noro
BUIOTOBMIEHHA Ta 3MEHLUEHHS 1Moro Barn. Kpim Toro, poswmpoloTbCs MOXITMBOCTI AM3aiHEPCLKMX Ta
iH>KEHEePHUX pilleHb NPWY KOHCTPYOBAHHI CBITNOAIOOHUX MOAYIbHUX BIOKIB.

lMocTtaBneHa TexHiYHa 3agava [OCAraeTbCs LUMASXOM CTBOPEHHA CBITNOAIOAHOMO MOOYNbHOMO
Onoka, aKnn MICTUTb MHOXWHY CBITNOAIOAHMX MOALYMIB, MHOXMHY OKpPEMMUX TensnoBigBoAiB, NPUYOMy
KOXEH 3 TennoBigBoA4iB Mae OCHOBY, MHOXUHY pebep, SKi BUXOOATb 3 NOBEPXHI OCHOBMW, Ta MOCaA04HY
NMOBEPXHIO, KOXKEH CBITNOAIOAHMI MOLYNb Ma€ LLOHAaNMEHLIEe OAWH CBITMNOAIOA, KOXXEH CBITNOAIOAHMN
MOOYrnb BCTAHOBMEHMW Ha MOCafOYHI MOBEPXHi OKPeMOoro TemroBigBody, KOXHa napa CyCigHix
TennoBigBoAiB Mae 3'egHyBanbHi €neMeHTn Yy BUMMAAI BUCTYNIB Ta BignoBigHMX TM 3a opmoto i
po3mipoM nasiB, SKi 3'eQHYlOTb TennosigBoau Uiei napyu Mk coboto, B SIKOMY, 3rigHO i3
3anponoHOBaHUM BWHAXOAOM Yy KOXHOrO TEMnoBiABOAY MOCafo4yHa MOBEPXHS BUKOHAHa Ha MOro
TOPLEBI NOBEPXHi, OCHOBA ABNsie coboto ocepas, a pebpa Ta 3'egHyBarbHi €NeMEHTU, siKi BUKOHAHI
3a ofHe Uine 3 TennosiABOAOM, po3TalloBaHi HABKOMO ocepad, NpuyoMy 3'eHyBarnbHi enemMeHTn y
BUrNSAi BACTYNIB NpuY 3'€QHaHHI 3i 3'€AHYyBanbHUMM enieMeHTaMu y BUIMsAi NasiB yTBOPHOOTbL 3aMKKU Ta
3abe3nevyloTb ikcoBaHe 3'€¢AHaHHS TEMMOBIABOAIB Y YapyHKOBY CTPYKTYpPY.

lMepepaxoBaHi O3Haku cknagawTb CyTb BMHaxody Ta 3abe3nevyoTb OOCATHEHHS TEXHIYHOro
pe3ynbTaTty - 30iNbLUEHHSI KINbKOCTI Tenna, sike BiABOAWUTLCS Big KOXHOrO CBITNOLIOAHOrO MOAYNS,
NigBULLLEHHS )XOPCTKOCTI KOHCTPYKLT CBITNOAIOOHOrO MOAYNBHOrO GroKy.

MprYmMHHO-HACNIAKOBMI 3B'A30K O3HaK BUHaxXody Ta TEXHIYHOro pesyrnbTaTy nondrae B TOMYy, LLO
3a paxyHOK TOro, WO Yy KOXHOro TenmnosigsBogy nocagoyHa MOBEPXHA BMKOHaHa Ha MOro Topuesin
NoBepXHi, OCHOBa sBNsie coboto ocepas, a pedpa Ta 3'egHyBanbHi eNeMeHTU, Ski BUKOHaHi 3a ofHe
Line 3 TennoBiaBOAOM, pPO3TallOBaHi HaBKONO ocepas, Npu4oMy 3'eQHyBanbHi enemMeHTn y Burnagi
BUCTYNIB Npu 3'egHaHHi 3i 3'€¢gHyBanbHMMU enemMeHTamu y BUMMA4i nasiB yTBOPHOWTb 3aMKM Ta
3abe3nevyloTb hikcoBaHe 3'€qHaHHA TEMMOBIABOAIB Y YapyHKOBY CTPYKTYPY OOCAraeTbCA MOXIMBICTb
30iNbWNTN KINbKICTb Tenna, sIKe BiABOAWTLCHA Bi4 KOXHOrO CBITNOAIOAHOrO Moayns, MiaBULLNUTM
YKOPCTKICTb KOHCTPYKLii CBITNOAI0OAHOr0 MoaynbHOro 6roka.

OckKinbku B KOXXHOMY TEMmOBiABOAI MOCaA04YHA MOBEPXHSA, HA sIKY BCTAHOBMEHMWI CBITIOAIOAHUIA
MOAYNb, BMKOHAHa Ha WOro TOPLEBIM MNOBEpPXHi, To cBiTnogiog abo pfekinbka CcBiTNoAioaiB
3HAXOAATbCA HABMPOTM TOpLSA OCHOBW. Tenno npu TakoMy pO3TallyBaHHIi NMOCAZAOYHOI MOBEPXHI
eeKTMBHiILLe, Y4M B HaONMXK4Oro aHanora, BiBogUTLCS 3i CBITNOAIOOHOO MOAYNSA Ha OCHOBY. Kpim
TOro, 3a paxyHOK 3a3Ha4YeHoro BULLE PO3MILLEHHSI MOCaA04YHOI NMOBEPXHi, MOXHA BUKOHATU OCHOBY Y
BUMMAOI ocepas Ta po3MicTUTU pebpa Ta 3'egHyBarnbHi €NeMeHTU, siki BUKOHaHI 3a ofHe uine 3
TEennoBiaBoAoM, 3 ycix OOKIB OCHOBW, a TakoX 30inbmTK KinbkicTb pebep. Lle, B cBOW 4epry,
npuBoaAnTb A0 Oinbll eeKTUBHOro, YNM B HaMbnmx4oro aHarora, BigBedeHHs1 Tenna 3 ocepas Ha
pebpa TennosigBOAIB Ta MNIABULLEHHS >XOPCTKOCTI BUIMHY Ta KPYYEHHSI KOXHOro TennosiaBoay.
MioBULLEHHS  >KOPCTKOCTI  KOXXHOrO  TennosigBody 30inblUye >KOPCTKICTb  BCIi€i  KOHCTPYKUi
cBiTNnogiogHoro moaynbHoro 6roka. KpiMm Toro, 3a paxyHoOK po3MillleHHs 3'€4HYBaribHUX E€NEMEHTIB,
SKi BUKOHaHi 9K ofHe uine 3 TennosigBO4OM, HaBKOMO OcCepas Ta YTBOPEHHS 3aMKiB Npu 3'€OHaHHI
3'egHyBanbHNX eneMeHTIB Y BUMsSAi BUCTYNIB 3i 3'€eQHYBaNbHUMWN efleMeHTaMn y BUrnsdi nasiB Mix
coboto, 3abe3neyvyeTbCca NpUeHAHHS CYCiOHIX TENMoBigBOAiB 3 YCiX GOKIB Ta CTBOPEHHSI YapyHKOBOI
CTPYKTYpPU. YTBOPEHHSA 3aMkiB Mpu 3'€dHaHHi Mk cobolo 3'eQHyBanbHUX €feMeHTIB 3abeaneuvye
XopcTke dhikcoBaHe 3'€4HaHHSA CYCigHIX TennosigBoAiB, WO 36iNbLUye >XOPCTKICTb BCIi€l KOHCTPYKLUT
cBiTnogiogHoro mMogynbHoro 6roka. dikcoBaHe 3'€gHaHHA TEMSOBIOABOAIB Y YapyHKOBY CTPYKTYpY
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CTBOPIOE HACKPI3HI NOBITPSHI NOPOXHMHM MK pebpamu cyciaHiX TennosiaBoais, Aki 3abesnevyoTb pyx
NOTOKIB NOBITPSi B3AOBX pebep TennosigBodiB Ta CNpUsioTb BUHUKHEHHIO OO4ATKOBUX KOHBEKLIMHMX
MOTOKIB MOBITPSA B 3a3Ha4eHMX MOBITPSHUX NOpoXHMHax. Lle 36inbluye BiaBegeHHs Tenna Big pebep
TENnoBIABOAIB BiAHOCHO Hambrnwkyoro aHamnora. Kpim Toro, dgikcoBaHe 3'eqHaHHS TEMNMOBIABOAIB Y
YapyHKOBY CTPYKTYpY 3abesrnevye CTBOPEHHSI KOHCTPYKLIi CBiTNoOAiogHOro MoaynbHoro 6noka, ska
Ma€ BWUCOKY >XOPCTKICTb KPYYEHHS Ta BUIMHY B YCiX HanpsiMkax. KOpCTKiCTb Takoro CBIiTNogiogHoro
MOAYNbHOro 6r10Ka NepPEBULLIYE XXOPCTKICTb HANBNWXKYOro aHanora.

HannpocTiwmm npuknagom peanisauil BUHaxo4y € BUKOHAHHSA, MpwW SIKOMY BCi TENnoBsigBoau €
ofHakoBMMW Ta 3'egHaHUMKM MK coboro 6e3nocepedHbO, KOXEH TenmnoBiaBia € NpAMOMiHINHUM
npocpinem NOCTINHOrO nNepepidy Ta A3epKarbHO-CUMETPUYHUM TifIOM, CBITNOAIOAHI MOAYNI 3aKpinneHi
Ha NocagoyvHMX MOBEPXHAX OKpPEMWUX TEeNnoBiaBOAIB rBMHTaAMM, 3'€QHYyBanbHi €ieMeHTN, BUKOHaHI 3a
OfHe Uuine 3 TennoeigBogamMu, MalTb BUIMAL BUCTYNIB Ta BiANOBIAHMX iM 3a (hOpMOIO i po3Mipom
nasis LMNiHOPUYHOT POPMU, SKi YTBOPIOKOTb 3aMKMU.

IHWKM npuknagom peanisauii BUHaxo4y € peanisauis, Nnpy sikii BCi TeNnoeigBoan € ogHakoBMMU
Ta 3'egHaHMMM Mk coboto ©OesnocepedHbO, KOXEH TEnnoBiABiA € NPSAMONiHIMHMM npodinem
NOCTINHOIO nepepidy Ta pagianbHO-CUMETPUYHUM TifIOM, YacTuHa 3'€4HYyBanbHUX €fneMeHTIB
BMKOHaHa 6e3nocepegHbO Ha ocepai TennosiaBody, pebpa TennoBiABOAIB OCHAaLlEeHi o4aTKOBMMU
Biarany>XeHHsMun ans nigBuLLeHHa edpeKTUBHOCTI TEMNNOBIABEAEHHS, CBITNOAIOAHI MOAyNi 3akpinneHi
Ha NnocagoYHMX NOBEPXHAX TEMSOBIABOAIB 3a 4ONOMOIOH0 Kielo.

MoxxnmBe TakoX BUKOHAHHSA BMHaxoady, MpU SIKOMY KOXHa napa CycigHiX TennosigsodiB Mae
OKpeMy A0AAaTKOBY AeTarnb-NocepefHuK Ha SKin BMKOHaHI 3'e€QHYyBanbHi eneMeHTw, Wwo 3abesnedvye
3'eQHaHHA Ui€i napy TennosigBoaiB.

Kpim TOro, MoxnveBe BMKOHaHHS BMHAxXody, NMpu SIKOMY KOXHa napa CyCigHix TennosigBOAIB Mae
OBi OKpeMi [oOaTKoBi AeTani-nocepefHvka, BMKOHAHI 3 MEeTaneBoro npyTtka, Ha sIKMX BUKOHaHI
3'egHyBanbHi enemeHTH, WO 3abesneyye 3'egHaHHS i€l napy TennosiaBogiB.

B gedkux BuMnagkax npu peanisadii BMHaxony okpemi 4oaaTKoBi AeTani-nocepeqHnkM MatoTb Taky
dopmy, L0 NOB3A0BXHI HaNpaAMKM NpoduiniB CycigHiX TennosigBodiB HenapanenbHi OAvH O4HOMY,
YacTuHa nap TensoBiABOAIB CBITNOAIOAHOrO MoAyNbHOro 6oka 3'egHaHa 6e3nocepedHbo, a YacTuHa
nap Mae OKpeMi [o[aTKoBi [AeTani-nocepefHuky, ski  3abesnevyloTb 3'€gHaHHA UWX  nap
TennosigBoais.

3anponoHoBaHUI BMHaxXig NPOINCTpOBaHNA A0AAHUMWN KPECIEHHSIMM, Ha KX 306pakeHo:

®ir. 1 - 3aranbHuin BUrNSA NepLUIOro NpuKagy BUKOHaHHA CBITNOAIOAHOIO MOAYMbHOro 6roka;

®ir. 2 - NonepeyHnii nepepi3 TENNOBIABOAIB CBITNOAIOAHOrO MOAYNBHOro 610Ky, 306paxeHoro Ha
dir. 1;

®ir. 3 - Mpuknag cBiTNOAIOAHONO MOAYNSA, BCTAHOBINEHOIO Ha NOoCadouyHin MOBEpPXHi Tennosiasoay;

®ir. 4 - 3aranbHun BUrNS4 APYroro NpuKnagy BUKOHaHHSA CBITNOAIOAHOIO MOAYbHOro 6r1oKa;

®ir. 5 - NonepeyHuit nepepis TennosiaBoAiB CBITNOAIOAHOrO MOAYIbLHOro 6rioka, 306paxeHoro Ha
dir. 4,

®ir. 6 - 3aranbHUn BUrNSA TPETLOTO NPUKMIaAy BUKOHAHHS CBITNOAIOAHOIrO MOAYNbHOro 6roka;

®ir. 7 - NonepeyHnii Nepepia TENNOBIABOAIB CBITNOAIOAHOrO MOAYNBHOrO 610Ky, 306paXkeHoro Ha
dir. 6;

®ir. 8 - 3aranbHuU BUrNS4 YETBEPTOrO NPUKNaAy BUKOHAHHSA CBITNOAIOAHOINO MOAYbHOro 6r1oKa;

@ir. 9 - MNonepeyHnii Nepepi3 TENOBIABOAIB CBITNOAIOAHOrO MOAYNBLHOrO 6roka, 300paxxeHoro Ha
dir. 8;

@ir. 10 - 3aranbHuii BUrNA N'ATOro Npuknagy BUKOHAHHS CBITNOA4IOAHOrO MOAY bHOro 6510Ka;

@ir. 11 - MNonepeyvHnii Nepepi3 TEMMNOBIABOAIB CBITIIOAIOAHOIO MOLYMbHOrO GroKy, 300paXeHoro
Ha dir. 10;

Ha ®ir. 1 Ta ®ir. 2 nokasaHo nepLunii NPUKNag BUKOHAHHA CBITNOAIOQHOIO MoAynbHOro 6roka,
KU BKNIOYaE:

MHOXMHY cBiTNOAIOOHUX MOAYNIB 1, MHOXMHY OKpeMux Tennoeiasoais 2. KoxeH 3 Tennosiggoais
2 € NpsMONiHiMHUM npocpinemM MNOCTINHOrO nepepisy Ta A3epKanbHO-CUMETPUYHUM TifloM. KoXHMK
TENnoBiaBi4 2 Mae OCHOBY Yy Burnsadi ocepas 3, pebpa 4, siki BUXoOsiTb 3 MOBEPXHi ocepasa 3 Ta
nocagoyvHy NnoBepxHI 5, dka BMKOHAHa Ha TopLeBin NoBepxHi Tennosiasoay 2. Ocepasa 3 KOXHOro
Tennosiaesoay 2 sABnsie cobol CTpWkeHb, 3 SKOro BMXOAATb WicTb pebep 4. Pebpa 4 posTawoBaHi
PiBHOMIpPHO HaBKono ocepas 3 3 KyTOBUM Kpokom 60 rpagyciB. KoxeH csiTnogiogHun mogynb 1
BCT@HOBMEHMA Ha MOCado4Hin noBepxHi 5 okpemoro Tennosigsogy 2. KoxHa napa cycigHix
TennoBsigBoAiB 2 Mae 3'eQHyBanbHUW e€NeMeHT Yy BUrmagi Buctyny 6 uumniHapuyHoi dopmu Ta
BiANOBIOHUN NoMY 3a (POPMOID i PO3MIpOM 3'€egHYBanbHUA eneMeHT Y BUrMsdi nasy 7, BUKOHaHI SK
OfHe uine 3 TennoesiaBogamu 2 Liei napu, Ta 3'egHyrodi ix Mixk coboro 6esnocepenHbo. 3'eqHyBarbHi
enemMeHTu y BUrna4i BUCTyNiB 6 Ta BignoBigHMX nasiB 7, po3TalloBaHi HaBKOMO ocepasa 3, BUKOHaHI Ha
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Kpasix pebep 4 i € oparmeHTamun nocTiHOro nepepisy Tennosigsoay 2. Tpu pebpa 3 Buctynamm 6
3HaxoaaTbeA nig kytamu 120 rpagyciB ogHe 0o ofHoro. Tpu pebpa 3 nmasamu 7 3Haxoaatbcs nig
kytamn 120 rpagyciB ogHe o ogHoro. Npu 3'egHaHHi BUCTYNY 6 3 Na3oM 7 KOXHOI Napu CycigHix
TENOBIABOAIB YTBOPKKTLCSA 3aMKKN. 3a3HaueHi 3aMKN BUKOHaHI TakMM YMHOM, LLIO KOXKEH 3 HUX MOXe
OyTn pos'egHaHU TiNbKM NpU OCbOBOMY 3CYBi OAHOrO 3i 3'€4HaHMX TEMNNOBIABOAIB 2 HA MOro MOBHY
OOBXMHY BigHOCHO Apyroro. TennoBiaBoau 2 3'egHaHi Mk cODOH y YapyHKOBY CTPYKTYPY, LLSISIXOM
3'egHaHHA BUCTyniB 6 3 BignoBigHMMKM nasamu 7 CycCigHiXx TennosigBodiB 2 Ta 3adpikcoBaHi
CTUCKaHHSIM, CKITetoBaHHAM, Manko abo 3BaptoBaHHAM 3a3Ha4YeHUX BUCTYNIB 6 Ta nasiB 7 Mixx coboto.
KoxHuin TennosigBia 2 Mae [[Ba enemMeHTM And KpinneHHa 8 ceiTnogiogHoro moaynsa 1
CaMOHapi3HMKN BUHTaMM 9 [0 NOCado4yHOiI noBepxHi 5. EmemeHTM Ana KpinneHHs 8 BUKOHaHI
Be3nocepeaHbO Ha ocepai 3 TennosigsoAy 2 y BUrNsdi nasis LUMniHaPUYHOT bopMu i € oparmeHTamu
NoCTINHOro nepepisy Tennosiasody 2. KoxHuii ceiTnogiogHni Moaynb 1 3akpinneHni Ha nocagodHin
noBepxHi 5 TennosigBody 2 ABOMa camMoOHapi3HUMM rBuHTamm 9. TennosiaBoauM 2 BUKOHaHI 3
NPSAMONIHIMHOrO nNpointd MOCTINHOTO nepepidy Hapi3aHHAM parMeHTiB HeOOXigHOT [AOBXMHMU.
HoBxunHa TennosiaBoay 2 BMOMpPAETbCs B 3aNeXHOCTi Bif KiNbKOCTI Tenna, WO Mae BigBoauTUCS
TENnoBigBOAOM 2, sika B CBOK 4epry HanpsiMy 3anexmtb Big €neKTPUYHOI MOTYXXHOCTI
BCTaHOBMOBAHOro cBiTnogiogHoro moayns 1. Bci ceiTnogiogHi moayni 1 3HaxogaTbCca 3 04HOro GOKy
cBiTnogiogHoro mMoaynbHoro Onoka. TennosigBoan 2 BWUrOTOBMEHI 3 Martepiany, WO Mae BUCOKY
TENMONPOBIOHICTL, Hanpuknag 3 Migi, antoMiHilo, kepamiku abo nnacTuka BigoMMMKM crnocobamu,
Hanpuknag ekcTpysieto, abo NMTBOM.

Ha @ir. 3 nokasaHo npuknag CBiTNOAIOQHOrO MOAYNS, BCTAHOBMEHOrO Ha MOCaAOYHii MOBEPXHI
Tennosigeoay.

CsitrnogiogHun modynb 1 cknagaetbcs 3i ceitnogioga 10, SKMW BCTAHOBMEHUN Ha APYKOBaHIN
nnati 11. B gpykosaHin nnaTti 11 ceitnogiogHoro mogyns 1 BMKOHaHi OoTBOPWM 12 ANS 3akpinneHHs
ceiTrnogiogHoro moaynsa 1 camoHapisHumu reuHTammn 9. CeiTnogiogHun moaynb 1, 3akpinneHun Ha
nocagoyHiin noBepxHi 5 Tennosigsoay 2 ABOMa CaMOHApPi3HUMWU MBUHTaAMKM 9, SKi KOHTaKTYyOTb 3
enemMeHTaMn Ongd KpinneHHs 8, mae MK ApykoBaHow nnatot 11 ceitnogiogHoro mogynd 1 Ta
nocagodHO MNOBeEpXHe 5 TennosigBogy 2 TennonpoBigHy nacty abo npoknagky 13 ans
3abe3neveHHs edekTMBHOrO BigBoAy Tenna Big ApykoBaHoi nnatu 11 ceitnogiogHoro mogynst 1 oo
Tennosiasoay 2.

Y pesdkux Bunagkax ceiTnogiogHMn mopynb 1 moxe OyTyM 3akpinneHun 3a [OMNOMOroH
TennonpoBsiAHOI ABOCTOPOHHLOI KMenKoi nniBkn abo TenmnonposigHOro knew 6e3 3acTocyBaHHSA
CaMOHapi3HNX rBUHTIB 9.

CsitrnogiogHun moaynb 1 MiCTUTb CBITNONPONYCKHWIA KOBNAYoK 14 3 repmMeTn3ytodoo NPOoKagKko
15 Tta onTudHui enemeHT 16. CBIiTNONPONYCKHUA KOBMNA4oK 14 BCTAHOBMEHUN Ha repmeTusyody
npoknazaky 15 Ta 3akpinneHui Ha ceitnogiogHomy moayrni 1 camoHapisHumMmu reuHTamm 9.

Y peskux Bunagkax CBiTNogiogHMn mogynb 1 moxe OyTu BUKOHaHWMA 6e3 CBITNOMPOMYCKHOro
KoBnayka 14, 6e3 repmeTusyoyoi npoknagku 15 ifabo 6e3 onTuyHoro enemeHTa 16.

MepLunn Npuknag BUKOHAHHSA 3anponoHOBAHOro BMHAxXo4y Npautoe Y Takui cnocib:

Ha KOXHWIA cBiTnodiogHnin Moaynb 1 nofaeTbCs XMBMEHHSA. [pu NiOKMYEHHT XUBMEHHS
ceitnogiogn 10 BUNPOMIHIOIOTL CBITNO Ta HarpiBatloTbcsa. OCKiNbKM B KOXHOro Tennosigsody 2
nocagoyvHa NoBepxHs 5, Ha 9Ky BCTAHOBMEHUN CBITNOAIOAHMI MOoAyrnb 1, BUKOHaHa Ha MOro TopLeBii
NoBEPXHi, TO CBITNOAIOA 3HAaXoAUTLCA HaBnNpoTu Topusa ocepasa 3. Tenno Big ceiTnogioga 10 4epes
ApykoBaHy nnarty 11 csiTrnogiogHoro mogynsa 1, yepes TennonpoBigHy nacty abo TennonposigHy
npoknagky 13 nepegaetbCs Ha ocepasa 3 Tennosigsoay 2. 3a paxyHOK PiBHOMIPHOIO pPO3MiLLEHHS
pebep 4 3 ycix 6okiB ocepasa 3, 4OCATraeTbCs NiABMLEHHSA ehbeKkTUBHOCTI BiABEAEHHS Tenna 3 ocepas
3 Ha pebpa 4 TennosigBofiB 2 Ta MiOBWLUEHHS >XOPCTKOCTI BUIMHY Ta KPYYEHHS KOXHOro
TennosigBoay 2 i BCiEl KOHCTPYKUIl cBiTrnogiogHoro moaynbHoro 6noka. Kpim Toro, 3a paxyHok
PO3MiLLEeHHS 3'eQHYBanbHUX eNeMeHTIB Y BUrnsai BUCTYNIB 6 Ta nasiB 7, AKi BUKOHaHI Sk ogHe uine 3
TENnoBIABOAOM 2, HaBKOJMIO ocepAs 3 Ta YTBOPEHHA 3aMkiB Npu ix 3'egHaHHi Mix coboto,
3abe3nevyeTbCa NPUEQHAHHA CYCiAHIX TennoBiaBoAiB 2 3 ycix OOKIB Ta CTBOPEHHS 4YapyHKOBOI
CTPYKTYpU. YTBOPEHHS 3aMKiB Mpu 3'egHaHHiI Mk coboto BUCTYNiB 6 Ta nasiB 7 3abe3nedye XopcTke
(oikcoBaHe 3'€HAHHsSI CyCigHIX TennoBigBOA4iB 2, WO 36iMnbliye XOPCTKICTb BCIiEl KOHCTPYKLiT
CBITNOAIOAHOTO MOAYNBHOrO Grioka.

3 ocepga 3 TennoBigBoay 2 Tenno nepegaeTtbesl Ha noro pebpa 4. 3 pebep 4 Tennosigsoay 2
TENno BiABOANTLCSA B HAaBKOMULLHE cepenoBuile. KOHBEKLUINHI MOTOKM NOBITPS, AKi 0bTikatoTe pebpa 4
TennosigeoaiB 2 36inblWyloTh BiABEOEHHS Tenna y LOBKOMMWIHE cepedoBullie. HannowuvpeHiwnm
NPUKNagoM KOHBEKLIMHUX MOTOKIB MOBITPS € NpuMpoAHa KOHBEKLiA, MpW sKid Tenne Harpite nosiTps
pyxaeTbCsl AOropu, a WNoro Micue 3armMae Oinbll NpoxonogHe MoBITPA 3HWM3y. CaiTnogiogHun
MOAYNbHWIA BNOK PO3MILLYOTb Tak, LWoO MOB3OOBXHIM Hanpsmok pebep 4 TennosigBogiB 2 OyB
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BepTUKanbHMM, abo Mo MOXIMBOCTI HAaBNWXEHUM A0 HaNPSAMKY PyxXy KOHBEKLiMHUX MOTOKIB NOBITPS.
Hanbinbwuinn edekt TennoBiaBeAeHHA [AOCAracTbCA NpU NOBHOMY CHiBMAAiHHI NOB340BXHLOMO
HanpsiMKy pebep 4 TennosigBodiB 2 3 BepTuKanio. PekomMeHOoBaHMI KyT MiXK MOB3O0BXHIM
HanpsimkoM pebep 4 TennosigBoaiB 2 Ta HaANPsIMKOM PyXy KOHBEKLiIMHMX MOTOKIB MOBITPSA HE NMOBUMHEH
nepesuLlyBaTtu 45 rpagycis. TennosigBoau 2, 3'egHaHi y YapyHKOBY CTPYKTYPY CTBOPHOKOTb HaCKpi3Hi
MOBITPSIHI MOPOXHUHU MK pebpamu 4 cycigHix TennosigBoaiB 2, ski 3abe3nevyyTb pyx MOTOKIB
noBiTpsi B3OOBX pebep 4 TennoBiaBo4iB 2 Ta CrpuUsitoTb BUHWKHEHHIO OOOATKOBMX KOHBEKLiMHMX
MOTOKIB MOBITPS B 3a3HAYeHWX MOBITPSHUX MNOPOXHWHAX, WO 30inbllye BigBeAeHHA Tenmna y
JoBKonuwHe cepegosule. Kpim Toro ansa niaBuileHHs epeKkTUBHOCTI TENMOBiABEAEHHA MOXe 6yTu
BMKOPUCTaHa NpMMYycOBa KOHBEKLiA, Hanpuknag i3 3acTOCyBaHHSIM BEHTUNATOPIB. YTBOPEHHS 3aMKiB
npu 3'egHaHHi BUCTYyniB 6 3 nasamu 7 3abesneyye xopcTke ikcoBaHe 3'€eAHAHHA CYCiOHiX
Tennosigeoais 2. ®dikcoBaHe 3'eAHaHHA TENMOBIABOAIB 2 y YapyHKOBY CTPYyKTypy 3abesneuye
NigBULLLEHHS XXOPCTKOCTI KOHCTPYKLUIi CBITNoAiogHOro MoaynsHoro 6noka. KoHCTpyKLis CBiTNOAIo4HOro
MOAYNbHOro 6roka Mae BUCOKY XOPCTKICTb KPYYEHHSA Ta BUMMHY B YCiX HAnpsiMKax.

36inbLUEHHS KINbKOCTI Tenna, sike BiABOANTLCSA Big KOXXHOro cBiTnogiogHoro moayns 1 npuseoguTb
00 3HWKeHHs1 poboyoi TemnepaTypu Ta 3MEHLUEeHHSI neperpiBaHHs cBiTnogiogHux moaynis 1,
3MEHLUEHHS1 pO3MipiB Ta Macu TennosigBodiB 2 CBITNoAiogHoro mopynbHoro 6noka. [igBuLLEHHS
YKOPCTKOCTi KOHCTPYKLii CBIiTNOAIOOHOTO MOAYNbHOrO Orioka TakoX MNpPU3BOAMTL A0 3MEHLUEHHS
po3MmipiB Ta MacK TennosiaBoaiB 2 CBiTNoAioAHOro MoaynbHoro 6roka. BHacnigok 3HmkeHHs poboyoi
TemnepaTypyn Ta 3MEHLUEHHS1 neperpiBaHHA CBiTnogiogHMx moayniB 1 niaBULLYETLCS HagiMHICTb
poboTtu ceiTnogiogHoro mMoaynbHOro 6roka Ta MOAOBXKYETbCA TepMiH WMoro cnyxbu. BrHacnigok
3MEHLUEHHS PO3MipiB Ta Macu TennosiaBoAiB 2 CBITNOAIOAHOMO MOAYNbHOro 6MOKy AocaraeTbes
€KOHOMIsi MaTepianiB AMsl MOro BUrOTOBIMEHHS Ta 3MEHLLEHHA noro Baru. KpiMm TOro posLwmnpooTbes
MOXITMBOCTi AM3aVHEPCbKUX Ta IHXEHEPHUX PilleHb NPU KOHCTPYHOBAaHHI CBITNOAIOAHMX MOAYMbHUX
6rokie. 3aBAsikum 3'€4HaHHIO TEnmnoBiABOAIB 2 Y YapyHKOBY CTPYKTYPY € MOXNMBICTb 36upatu
cBiTnogiogHi MoaynbHi GrokM pi3HOI KOHQirypaudii BignoBiAHO 00 HEOOXiOHWX EeNneKTPOTEXHIYHUX,
KOHCTPYKTMBHUX Ta CBITNOTEXHIYHUX XapakTepuUCTUK. 3aBAsKM LIBWOKOMY Ta TEXHOMOr4YHOMY
3'eQHaHHIO TENMOBIABOAIB 2 € MOXIUBICTb CTBOPEHHS PIi3HUX 3@ POPMOIO CBITNOLIOOHUX MOLYNBbHUX
©nokiB, NPUCKOPEHHS Ta 30ELUEBNEHHS] KOHCTPYIOBAHHSA HOBUX OCBITIHOBaNbHUX NPUCTPOIB.

CeiTrnogiogHun mMoaynbHUn BGNok MoXe 3akpinmoBaTUCh [0 30BHILWHIX 00'ekTiB 6e3nocepeHbO
abo 3a JOMNOMOrol KPOHLUTENHIB Ta iHWWX KOHCTPYKTUBHUX ENTEMEHTIB, siKi B CBOK Yepry 3'€4HYH0Tb 3
pebpamu 4 abo iHWMMK YacTMHamMK Woro Tennosigsodis 2. MNpu LbOMY Han4yacTile CBITNOAIOAHWUN
MogynbHUM B6NoOK 3akpinnioeTbcs 6e3nocepegHbO [0 30BHIWHIX 06'ekTiB ab0 [0 KPOHLUTEMHIB
CaMOHapI3HMMW FBMHTaMWU, SKi BXOAATb B LMNIHAPUYHI Na3u 7 TennosigBogis 2.

Ha ®ir. 4 ta ®ir. 5 nokasaHo gpyruv nNpuknag BMKOHaHHS CBITNO4IOQHOrO MOQynbHOro 6roka,
AKUI BiOPI3HAETHCS Bif NEpLUOro TUM, LO:

KOXEH TenmnoBsiggig 2 € pajianbHOo-CMMeTpUYHMM TinoM. 3 ocepas 3 KOXHOro Tennosigsogy 2
BUXOOATb Tpy pebpa 4. Tpu pebpa 4 posTalloBaHi piBHOMIPHO HaBKomo ocepasd 3 nig kytom 120
rpagycis ogHe [o ofHoro. Ha koxHoMmy TennosigBodi 2 Tpwu 3'€dHyBarnbHi €nemMeHTW y BuUrnsagi
BMCTYNIB 6 LMNIHAPUYHOI OPMM BUKOHaHI Ha Kpasax pebep 4, a Tpu 3'eAHyBarnbHi eeMeHTn y BUrnsgi
nasis 7 BignosigHoi BucTtynam 6 dopmu, BUKOHaHi 6e3nocepedHbo' Ha ocepai 3 Tennosiasogy 2 Ta
po3TalloBaHi piBHOMIpHO HaBkorno ocepgsa 3 nig kytom 120 rpagyciB ognH o opHoro. Pebpa 4
TENMOoBIABOAIB 2 OCHALLEHi JoOaTKOBUMMM BigranyxeHHsmu 17. CeitnogiogHi mogyni 1 3akpinneHi Ha
nocagovHuMx TMOBEPXHAX 5 TenmnoBigBogiB 2 3a [JOMOMOrOK  TEMnonpoBigHOro knetwo  abo
TENMOnpPoOBIgHOT ABOCTOPOHHBLOI KINEWKOI NiBkM A5is 3abe3neyeHHs eeKTUBHOMO BigBEAEHHS Tenna
BiA csiTnogiogHoro moaynsa 1 Ha Tennosigsia 2.

Opyrvin npuknag BUKOHAHHSA 3anpornoHOBAHOrO BMHAXOA4Y Mpauloe y Takui xe cnocid, sik 6yno
OMUCaHO BULLE A1 NEPLUOro NpuKnaga BUKOHAHHS, 3 TIEH NMLIE Pi3HULIED, LO:

pPO3MilLleHHs1 3'eQHYBanbHUX €enemeHTiB y BuUrnsgi nasiB 7 ©GeanocepegHbo Ha ocepai 3
Tennosiasoay 2 nNpu3BoauTb A0 36iNbLUIEHHST NoLi nepepidy ocepas 3, WO nigsuye edeKkTUBHICTb
TennosiaBeAeHHs Big ceiTnogiogHoro moayns 1. OcHalleHHs pebep 4 TennosigBoAiB 2 A0AaTKOBUMM
BigranykeHHsammn 17 30inbllye nnowly MOBEpxHi TennosigBody, Lo Npu3BoAuTb A0 36inbLueHHs
KINbKOCTi Tenmna sike BiOBOAMTBLCS Bif KOXHOro cBiTnogiogHoro moayns 1, wo 3Hwxye pobouy
TemnepaTypy Ta 3MeHLIye neperpiBaHHsa CBiTrnodioaHWX moaynie 1, 3aBosky YoMy MigBULLYETHCS
HagiHiCTb pobOTK CBITNOAIOAHOrO MOAYNBLHOrO 6Groka Ta NOAOBXKYETHCS TEPMIH MO0 Cryxou.

Ha @ir. 6 Ta ®ir. 7 nokasaHo TpeTin NpuKnaz BUKOHAHHS CBITNO4IOAHOrO MOAYIbHOro 6rnoka, skui
BiAPI3HAETLCS Big NepLUIoro TMMm, LWo:

KOXXHa napa cycigHix TennosigBoaiB 2 Mae okpemy OOAATKOBY AeTarb-nocepefHuk 18 Ha 4kin
BMKOHaHI 3'edHyBaribHi eneMeHTu, WO 3abesnedye 3'egHaHHsA Liei napu Tennoeigsoaie 2. KoxHa
oKpeMa [fopaTtkoBa feTanb-nocepegHuk 18 BMKOHaHa Yy BUrngdi NpsMOro nrackoro npodisto
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MOCTINHOIO Nepepisy, KU Mae 3'e€QHyBanNbHUIN €NIEMEHT Y BUrNAAi BUCTYNy 6 LuuniHapuyHOi dopmm Ta
BiANOBIOHUIA NOMY 3a HOPMOIO i PO3MIPOM 3'€eQHYyBanNbHUIA eneMeHT y Burnsagi nasa 7. Buctynm 6 Ta
nasu 7 € pparmeHTamm NocTiMHOIO Nepepisy KOXXHOro TeNSOBiABOAY 2 Ta OKpeMOoi 4o4aTKoBOI AeTani-
nocepedHunka 18. Buctynu 6 Ta nasm 7, BMKOHaHI 3a ofHe Uifle 3 KOXHWUM TennosigBogoMm 2,
3'eQHYyI0TbCA BigNOBIAHO 3 nNasamu 7 Ta BUCTyNnamu 6 oKpeMux O04aTKOBUX AeTanen-nocepeaHukis
18, yTBOpIOOYM 3aMKOBi 3'eQHaHHSA. 3aMkoBe 3'€AHAHHS KOXHOrO TensnoBigBody 2 3 OKPEMO
A00aTKOBOW AeTanno-nocepegHNKoMm 18 BMKOHaHI TakKMM YMHOM, O MOXYTb OYTM po3'eqHaHi TiNbKu
npu oCbOBOMY 3CYBi TEMNOBIABOAY 2 HA NOro NOBHY OOBXMHY BiQHOCHO OKpeMmol AodaTKoBOI aeTani-
nocepegHuka 18. Tennosiasoam 2, 3'€eAHaHi OOUH 3 OOQHUM Y YapyHKOBY CTPYKTYPY, 3 BUKOPUCTAHHSM
OKpEMNX OOOAaTKOBUX AeTanen-nocepenHukis 18 Ta 3adikcoBaHi CTUCKAHHAM, CKIEBaHHSM, MNanko
abo 3BaploBaHHAM 3a3HayeHunx nasiB 7 3 Buctynamu 6. Okpema gogaTtkoBa geTanb-nocepenHuk 18,
3akpinneHa MK CycigHiMM TennosigBoA4aMu 2 KOXHOI napw, 3adae AUCTaHLUilD MK Lumu
TennosigBogamMu 2 Ta BU3Ha4vae HeobXiaHMIA PO3MIp YapyHOK CTPYKTYpU CBITNOAIOAHOrO MOAYMNBHOMO
Onoky. [loBXuHa OKpemMux OO0AATKOBUX AeTanen-nocepenHukie 18 Moxe Bigpi3HATUCA Big OOBXMHMU
Tennosigeoais 2. Okpemi godaTkoBi AeTani-nocepenHUkM 18 BUrOTOBMEHI 3 BigoMux MaTepianis,
Hanpuknag 3 antoMiHito abo nnacTuka BiZoOMUMKM cnocobamu, Hanpuknag ekcTpysieto, abo NMTBOM.

TpeTin Npuknag BMKOHAHHS 3anpoOrOHOBAHOrO BMHaxXOAy Mpautoe y Takui xe cnocib, sik byno
OnuncaHo BULLIE AN1S NePLUOro Npuknaga BMKOHaHHS, 3 TiEl nvwe pisHuueto, LWo:

TennosigBoan 2, 3'eaHaHi y YapyHKOBY CTPYKTYPY CTBOPIOIOTb HACKPI3HI MOBITPSAHI MOPOXHUHN MK
pebpamu 4 cycigHix TeNnoBiABOAIB 2 Ta OKPEMUMM LO4ATKOBMMU AeTansiMu-nocepegHukamm 18.

Ha @ir. 8 Ta ®ir. 9 nokasaHo YeTBepPTMI NPUKNag BUKOHAHHS CBITNOAIOAHOIO MOOYIBLHOIO GrOKY,
AKMIN BiOPI3HAETLCA Bif NEpLUOro TUM, LWo:

KOXKHa nmapa CycigHix TennosiaBoAiB 2 Mae ABa 3'€4HyBarnbHUX €NeMeHTU y BUrnsdi nasie 7, sKi
BMKOHaHI 3a oAHe uine 3 TennosigBogamu 2 uiel napu Ta 3'egHylOTb iX Mk coboto. Ha koxHoMy
TennosigBodi 2 BCi 3'egHyBanbHi e€nemMeHTM BUKOHaHi Ha Kkpasax pebep 4 y Burnsai nasis 7
umningpuyHoi oopmu. Masn 7 € doparmeHTamMmm NOCTIMHOIO Nepepisy KOXKHOro Tennosigsoay 2.

KoxxHa napa cycigHix TennosigBoais 2 Mae OBi OKpeMi JoaaTtkoBi AeTani-nocepeaHunkn 18 Ha skux
BMKOHaHI 3'eaHyBarbHi enemeHTW, WO 3abesnedye 3'egHaHHs Uiei napu Tennosigeoais 2. KoxHa
oKkpema gofaTkoBa AeTanb-nocepedHuk 18 BUKOHaHa 3 MeTaneBoro npyTtka Kpyrrnoro nepepisy y
Burnagi N - nogibHoi ckobu, sika Mae ABa 3'eAHyBarnbHi €NeEMEHTU Y BUMMSAI BUCTYNIB 6 LuniHOpUYHOT
dopmu. lMepepis npyTka i BUCTYNIB 6 BigNOBigHI 3a popmoto Ta po3mipoM nasam 7 Tennosigsoais 2.
Ma3n 7, BUKOHaHI 3a ofHe uine 3 KOXHWM TennosiaBoAoM 2 3'€4HYITbCH 3 BUCTYNaMu 6 OKpeMux
AOAaTKOBUX AeTanewn-nocepenHukis 18, yTBoprolYn 3aMKoBi 3'€gHaHHs. 3aMKoBe 3'€HaHHA KOXHOTro
TennosiaBsody 2 3 OKPeMOoK [04aTKOBOK AeTannio-nocepedHukoMm 18 BMKOHaHE TakMM YMHOM, LIO
Moxe 6yTun pos'egHaHe Tinbkv Npu OCbOBOMY 3CYBi OKpemoi 40OaTKoBOI AeTani-nocepedHuka 18 Ha
NMOBHY OOBXWHY MOro BUCTYNy 6 BiAHOCHO Tennosiasoay 2. Tennosiasoam 2, 3'eQHaHi OAVH 3 OOHUM Y
YapyHKOBY CTPYKTYPY Ta 3adpikCOBaHi CTUCKaHHSIM, CKIEOBaHHAM, Nankow abo 3BaptoBaHHAM nasis 7
TEennosiaBoaiB 3 BUCTyNamm 6 oKpeMmnx OoAaTKoBux AeTanen-nocepenHukis 18. Okpemi goaaTkoBi
petani-nocepegHukn 18, 3akpinneHi Mk cycigHiMWM TennosigaBogaMu 2 KOXHOI Mapu, 3ajatTb
AVCTaHLUil0 MK UMMM TennosigBodaMy 2 Ta BM3HA4aloTb HEOOXiOHMI pPO3Mip YapyHOK CTPYKTYpU
CBITNIOQI0OAHOTO MOAYNBHOro Grioka.

Okpemi popaTkoBi geTani-nocepeaHukn 18 I - nogibHoi dopmMu BUroTOBIEHI 3 MeTareBoro
npyTKa, HanNpuknazg 3 antoMiHieBoro abo cTtaneBoro, Hanpuknag rHyTTsiM.

YeTBepTWIA NpUKIaL BUKOHAHHS 3anpornoOHOBAHOrO BMHAX0Ay Npautoe y Takui ke cnociob, sik 6yno
OMUCaHO BULLE ANs1 TPETBOrO NpUKNaga BUKOHAHHS.

Ha ®ir. 10 Ta ®ir.11 nokaszaHO NM'SATUN NpUKIaL BMKOHAHHS CBITIOAIOAHOrO MOAYNbHOro 6roka,
KWW BiAPI3HAETLCS Big TPETLOrO TUM, LUO:

KOXXHWUI TennoBiaBig 2 Mae 4otmpun pebpa 4, ski BUXOAsTb 3 NOBepxHi ocepasa 3. Yotmnpu pebpa 4
KOXXHOro Tennoeigsoay 2 po3TalloBaHi piBHOMIPHO HaBKOMO ocepas 3, 3 KyToBuUM kpokoM 90 rpagycis.
[Ba pebpa 3 BucTynamm 6 3HaxoasTbes nig kytamu 90 rpagyciB ogHe o opHoro. [1Ba pebpa 3
nasamu 7 3Haxoadatbcs nig kytammn 90 rpagycis ogHe Ao ogHoro. Bei napu cycigHix Tennosigsois 2,
napanenbHi pebpa 4 sikKMX CNpsIMOBaHi B OQHOMY 3 OBOX NEPRneHOUKYNsIpHUX HanpsivkiB pebep 4
(ropusoHTanbHMM HanpsaMok Ha ®ir.11), mawTb OKpeMy A0AAaTKOBY AeTanb-nocepefHuk 18, dka
3abe3nevye 3'eAHaHHS UUX Nap CycigHix TennosigBoaiB 2 Tak, sk 6yno onucaHo BULLE ANS TPETbOro
BapiaHTy. Bci napu cycigHix TennosigsogiB 2, napanenbHi pebpa 4 SKuX CnpsMOBaHi B iHLWOMY
neprneHavKynsapHOMYy HanpsMKy (BepTuKkanbHWiA Hanpsamok Ha ®ir.11), 3'egHani Mk  coboto
Oe3nocepenHbO Tak, sik Byro onvMcaHo BULLLE Aflsl NEPLLOro BapiaHTa.

KoxHa okpema gopaTtkoBa feTarnb-nocepedHuk 18 € nnackum npodiniem 3MiHHOMO nepepisy Ta
Ma€e BUIMAL Tpanewii, Ha OGiYHMX CTOpPOHAaX $KOi pO3TallOBaHi 3'€AHYBarlbHi €neMeHTV y Burmagi
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BUCTYNIB 6 i nasiB 7. NoB3aoBxHi Hanpsamku pebep 4 cycigHix TennosigBoais 2, napa skux 3'egHaHa 3a
OOMOMOroK OKPEMOi JOOAaTKOBOI AeTani-nocepeaHunka 18, HenapanenbsHi OAVH O4HOMY.

MM'aTnini npuknag BMKOHAHHS 3anpOMOHOBAHOrO BMHAaxo4y Mpauloe y Takui e cnocib, sk 6yno
ONMCcaHo BULLE ANS TPETLOrO NprKNaga BUKOHAHHS, 3 TiEl M1LIE pi3HULELD, LLO:

3aBAsikM TOMY, O MNOB3A0BXHI HANpsiMKK Npodoinis CycCigHix TennoBiaBoaiB 2, napn Skux 3'€gHaHi
3 BUKOPUCTAHHAM OKpeMuX OOAaTKOBUX AeTanewn-nocepefHukis 18, HenapanenbHi 0AMH OgHOMY Ta
3HaxogATbCA Mifg KyTamMu, OOCAracTbCs MOXMUBICTb CKepyBaHHS CBITNOBUX MOTOKIB CBITNO4IOAHMX
moaynie 1 nig pisHMMM KyTamu. [lpu KOHCTpPYlHOBaHHI Takoro CBIiTNOAIOAHOrO MoayrbHOro 6roka,
3aBatouM HeoOXigHiI KyTW NS KOXHOro CBITNOAIOAHOIO MOAYNA, MOXHA A0CArTM BaxaHoi giarpamu
CBITNIOPO3MOAiINEHHS.

3anponoHoBaHUN BUHaxig He 06MeXyeTbCs HaBeAeHNMU NPUKIaAaMn BUKOHAHHS.

SOPMYJIA BUHAXOLOY

1. CsiTnogiogHun MoayrnbHUA ONOK, SKWA MICTUTb MHOXWHY CBITNOAIOAHMX MOAYNIB, MHOXMWHY
OKpPEMUX TENNOBIABOAIB, MPUYOMY KOXEH 3 TEMNOBIABOAIB MAe OCHOBY, MHOXWUHY pebep, siki BUXOAATb
3 NOBEPXHiI OCHOBM, Ta NOCAL0OYHY NOBEPXHIO, KOXEH CBITNOLIOOHUI MOAYIb MAE LWOHaMeEHLUEe OANH
CBiTNoAdion, KOXeH CBITNOLIOOHMI MOAYNb BCTAHOBIMEHWMA Ha MNOCAAOYHIN MOBEPXHI OKpPemMoro
TENNoBIABOAY, KOXHA Mapa CyCigHiX TennoBsigBoaiB Mae 3'€eQHYyBanbHi eNeMeHTn y BUrnagi BUCTynis
Ta BiANoBigHMX iM 3a bopMOLo i po3MipoM nasiB, SKi 3'€QHYHOTb TEMMOBIABOAM Li€i napu Mixx coboto,
KU BiAPI3HAETLCA TUM, LWO Y KOXHOMO TENmnoBigBogy NocagoyHa MOBEPXHA BMKOHAHA Ha MOro
TOPLEBIN NOBEPXHi, OCHOBA ABMsie o600 ocepas, a pebpa Ta 3'eaHyBarbHi €NeMeHTU, sKi BUKOHaHI
SIK 0gHe uine 3 TennoBigBOAOM, PO3TaLUOBaHi HABKOMNO OCepAs, NPUYOMY 3'€AHYyBarnbHi eNeMeHTH y
BUIMAAI BUCTYNIB Npu 3'€4HaHHI 3i 3'€QHyBanbHUMM enemMeHTamMu y BUrnsgi nasis yTBOPIOKOTb 3aMKM Ta
3abesnevyloTb hikCcoBaHe 3'€¢AHaHHS TEMMOBIABOAIB Y YapyHKOBY CTPYKTYpPY.

2. CeiTnogiogHuin MoaynbHWiA 6ok 3a n. 1, Ak BIAPISHAETLCA TUM, WO KOXEH Tennosiasig €
CUMETPUYHUM TifIOM.

3. CeiTnogiogHu moaynbHWUA 6nok 3a n. 1 abo n. 2, Aakun BiAPIi3HAETLCA TUM, LLO KOXEH TENNoBiagig
Mae enemMeHTN ANns KpinneHHs CBIiTNoAIoAHOro Moaynsa A0 NocagoyHOi NOBEPXHi rBUHTaMM.

4. CeitnogiogHun mogynbHu 6rok 3a Oyab-akMMm 3 nn. 1-3, sSkuin BiAPI3HAETbLCA TUM, LWO
TENNOoBIABOAM KOXHOI Napu 3'eaHaHi Mixx coboto 6e3nocepeHbO.

5. CeiTnogiogHun mogynbHUn 610k 3a 6yab-skum 3 nn. 1-3, k1A BigpPi3HAETbCA TUM, O NPUHANMHI
OflHa napa cycigHix TennosigBoAiB Mae LOHaMeHLLe OAHY OKpeMy [00aTKOBY AeTarb-nocepenHuk,
Ha SKii BUKOHaHI 3'egHyBanbHi enemMeHTH, LWo 3abesneyye 3'eqHaHHA L€l napu TENNOBIABOAIB.

6. CiTnogiogHuin mogynbHun 6ok 3a N. 5, skuii BigpIi3HAETbLCA TVM, LLO OKpeMi 4oAaTKoBiI AeTani-
nocepenHMKM BUKOHaHI 3 MeTaneBoro npyrka.
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