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AHOTALIA

Ksanigikamiiina pobora mictuts: 49 c., 4 puc., 1 Tabm., 16 mxepen, 2
JI0f1aTKa.

MeTta poGoTm — poO3pOOMTH TIPOTPaMHHUN JNOAATOK JUIS PO3PaxyHKY
ONMAJICHHS MPUMILICHHS 32 NpaBWJIaMH Ta HOPMATUBHUMH IOKYMEHTaMH, LIO0
pemIaMeHTYIOTh ITapaMeTpy MiKpOKJIiMaTy BUPOOHUYHX MTPUMIIIEHb.

OO0’€KT NOCJiKEHHsI — aBTOMATH3Allisl MPOCKTYBAHHS TEILIOTEXHIYHOTO
3a0e3rneyeHHs Oy/iBens.

MeToau aOCTiTKeHHSI — ANTOpPUTMI3alis Ta YHCETbHE JOCIIIKCHHS
pe3yNIbTaTiB  pO3paxyHKy Temiio3a0e3nedeH sl NPUMINIEHh TPOMAJICBKOTO Ta
BUPOOHHYOTO TTPH3HAYCHHSI.

CTpykTypa po6oTH: BCTYII, YOTUPU PO3MALIH, 3arajibHi BUCHOBKH, CIIHCOK
BHUKOPHUCTaHUX JKepel, noaarku. [lepimuii po3ain MicTHTE y co0i 3araibHi BAUMOTH
JI0  MIKpOKJIIMATy BHPOOHMYUX MPHUMIIIEHb, XapaKTEepU3ye ONTHMAaJlbHI Ta
JIOITyCTUMI ITapaMeTpy MIKpOKIIiMaTy B po0odiii 30Hi BUPOOHUYNX MPUMIIIEHb JUIS
PI3HHX KaTeropiil poOiT y TEIUINi Ta XOIOAHHH Nepioxy poKy. Y Apyromy po3aimi
ONMHCAHO KOMIUIEKC OCHOBHHX EJIEMEHTIB CHCTEMH OMAaJCHHS, HEOOXiMHHUX s
HarpiBaHHS NPHUMILICHb y XOJOJHHWH TEpiox poKy. Y TPeTbOMYy pO3Aiii HaJaHO
PO3paxyHOK OMNaJIeHHs 3a CIellialbHUMU (POpPMYJIaMHU, B OCHOBY SIKOTO OepyThCs
TeXHIYHI TMapamMeTpu OymiBiIi Ta TpOILEC CTBOPEHHS NPOrpaMH OOYHCICHHS
Koe(IlliEHTy TEIUIOBTPAT MPHUMIIIEHHS, JJIsI PO3paxXyHKy HEOOXiqHOI MOTYKHOCTI
OTAITIOBATFHUX TPUJIAJIB 3a JOMOMOro MoBu JavaScript. UetBepTuid po3miia — 3
OXOPOHHM TIpalli — BKIIFOYA€ OCHOBHI BUMOTH 3 Oe3MeyHol eKCHIuTyaTailii OyiBenb
Ta CHOPYA.

KmouoBi  cioBa. AJITOPUTM, TEIUIOBUM  PO3PAXVYHOK,
IMPOTPAMHE  3ABE3IIEUEHHS, CUCTEMU ABOMATU30BAHOI'O
MPOEKTYBAHHA.
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BCTYN

OpHi€r0 3 XapakTEpHUX OCOOIMBOCTEH CYy4acHOTO PO3BUTKY CYCIIUIBCTBA €
3pocTtaHHs cep AISIIbHOCTI, B IKUX BUKOPUCTOBYIOTHCS 1H(OpMAIIiiiHI TEXHOJIOTI].
[MepcoHanbHi KOMIT'TOTEPH CTANH IIHPOKO MOMIMPEHUMH, TPOTE iX BUKOPUCTAHHS
BUHHUKJIM TpoONieMH, TOB'si3aHi 31 30CpeKEHHSIM BIACHOTO Ta CYCHUIBHOTO
300poB'a. lle BuUMarae mosimnuieHHs iCHYIOYMX Ta PO3pPOOKH HOBUX MIIXOAIB 0
opraHizamii poOOYMX MiICIb Ta IIPOBSACHHS MPO(ITAKTUYHHX 3aXOIIiB IS
YHHUKHEHHsI HeraTUBHUX HacliakiB BiuiuBy [1K Ha 3710poB'st KoprCTyBadiB.

3axomn 3 oxopoHH mpami kxopuctyBadiB [IK cmig posmisgati B TphOX
OCHOBHHX aCIIEKTaX: COILIaJIbHOMY, NICHXOJIOTIYHOMY Ta MeandHomy. ComiaiabHOT
TUTAHOM PO3B'S3aHHS IIUX MPOOJIEM TOB'SI3aHO 3 ONTUMI3AIi€I0 YMOB JKUTTS, Tpalli,
BIJIMIOYMHKY, Xap4yBaHHs, IIOOYTYy Ta PO3BUTKOM KYJIBTYPH 1 TPAHCIIOPTY.

Benuke 3HaueHHs y IpodiIaKTHIN PO3JIaiB 340POB'S HAJICKUTH IICHXOJIOT11
mpaii. Tomy 3axomau, moB's3aHi 3 (OpMYBaHHSIM palliOHATBHUX BUPOOHHYUX
KOJIEKTHBIB, y SIKMX BiZICYTHS TICHXOJIOTTYHA HECYMICHICTB, CIIPHSIOTH 3MEHIICHHIO
HEPBOBO-TICUXIYHOTO  TIEPEHANpPYKCHHS, MiABHIIEHHIO MpAaIe3faTHOCTI Ta
epexTrBHOCTI mpari. OcKiIbKK 10 TpoOJieMy BHPIIIUTH BiApa3ly HEMOXIIUBO,
LIECTIPIMOBAHO HAa piBHI MIANPHEMCTBA YM OpraHizamii ycyBaTH BHPOOHHYI
YMOBH, SIKi € CIIPUATIMBUMH ISl PO3BUTKY €MOLIIMHOTO Ta (DI3UYHOTO CTPECY.

OnuH 13 BaXIJIMBUX aCIEKTIB OXOPOHHM TIpalli MMoJIsirae B peatizamii 3axXo/iB B
raimy3i BUpOOHHMUOi caHiTapii B TeXHIYHUX paMkax. Taki 3aXoqu BKIIOYAIOTh
oprasizaiiiiHi, Tiri€HIYHI Ta CaHITAPHO-TEXHIYHI IHII[IaTUBA Ta 3aco0W, sKi
CIpSIMOBaHI HAa YHUKHEHHS HETaTHBHOTO BIUIMBY LIKIUIMBUX BHUPOOHUYUX
¢axTopiB Ha npaiorounx. Lle Bkitoyae cTBOpeHHS! KOM(POPTHOTO MIKpPOKJIIMAaTy 3a
JIOTIOMOTOI0 HaJlarOKCHHsI CHUCTEM OIaJIeHHs, BEHTWIALIl Ta KOHIWIIIOBaHHS
MOBITPsI,  TEIUIOI30JIsIi0  OymiBEeNbHUX  KOHCTPYKIIH Ta  TEXHOJOTIYHOTO
oOnagHaHHs, a TaKOXX 3aMiHy IIKI[UIMBUX PEYOBMH Ta MarepiaiiB Ha Oe3redHi i

T.iH.
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VY 2008 poui Oyia yxBajieHa mporpaMa MiJIBUIICHHS! eHeproe)eKTUBHOCTI Y
OyniBenbHiH ramysi Ha nepion 1o 2030 poxy [25]. Bumoru g0 Temio3axucTy BiKOH
CcTaly OUIbII CYBOPHMH, a TaKOX BCTAHOBIIEHO HOBI KOHTPOJIbHI IMOKa3HHKH
TEIUIOBUX IIOTOKIB /ISl PI3HUX THINB JKUTIOBHX Ta TPOMAJCHKUX Oy/iBelb.
[TigBuiieHHsT PIBHS TEIUIO3aXUCTy OYIMHKIB MOXKE IPHU3BECTH HE IMINE JI0
3MEHIIEHHSI CIIOKUBAHOI eHeprii, aje W 10 MOJIMNIIeHHs TeryIoBoro koMgopry B
MPUMIIIEHHSX 32 OUTBII HU3bKUX TEMIIEPATYP BHYTPIIIHBOTO MOBITPSI.

[TuraHHs oOmEpaTMBHOTO Ta JIOCTOBIPHOIO PO3PAaxXyHKOBOIO —aHAJi3y
TEIJIOBOTO PEXUMY MPHMIIICHb Uil BH3HAUCHHS TEIUIOBTPAT 3aJIMIIAIOTHCS
aKTyaJbHUMHM IJIsl BUPILICHHS HACTYIHUX IH)KEHEPHUX 3aad NPOEKTYBaHHS Ta
eKCIuTyaTalii OyaiBenb pi3HOTO MPU3HAYCHHS:

- [IpoexTyBaHHS HOBHX MPUMILIEHb 31 3MEHIIEHHMH ITOKa3HUKaMH
TEnnoBTpaT.

- [lpoexTyBaHHS  HOBHX  CHCTEM  ONAJEHHs, BEHTWIANII  Ta
KOHJIUIIIIOBaHHS TIOBITpPs, ONTHMIi3allisl apaMeTpiB SKUX ITOBHHHA TPOBOIUTHCS
CIUIBHO 3 BUKOPHCTAHHSM TEIUIOBHX MOJEIEH MPUMILCHB.

- Amnaii3 TeIIoBTpaT icHylouux OyZiBedab Ta OKPEeMUX NPHUMIILECHb 3
METOI0 PpO3pOOKM ONTHMAJIBHUX 3aXOMIB IIOAO iX 3HIDKEHHS.3a IOIOMOTOI0
pO3pO0JIEeHOT  Mporpamu, peani3yeMO OOYMCIICHHS IOTY)XKHOCTI CHCTEMH 3
ypaxyBaHHSM 3amacy IHTEHCHBHOCTI TEIUIOYTBOPEHHS (OPMYJIOK pPO3PaXyHKY
TEIJIOBTPAT NPUMIIIEHHS.

PerenbHO CKITaZIEHO TEXHOJIOTII0 PO3pPaxyHKY TEIUIOBTpAT MPUMIIICHHS 3a
JICH 3.3.6.042-99 [1, 2], 10 1a€ MOXJIMBICTH MiBUIIUTH €(EKTUBHICTD Mpalli Ta
MOKpAIleHHsI TapaMeTpiB MiKpOKIIiMaTy BUPOOHUYHX MPUMILICHb.

MeTa: po3pobka mnporpaMHOrO MOJATKY [UI PO3PaXyHKY OIajeHHs
MPUMILIEHHS 32 TIPaBUJIaMH Ta HOPMATHBHUMH JIOKYMEHTaMH, [0 PETIaMEHTYIOTh
napamMeTpH MIKPOKJIiMaTy BUPOOHHYNX NPUMIIIEHb.

V mpolieci D0CTiKERHs BUPIIIYIOTHCS Taki 3a4aui:

1. maTw aHasi3 BIUIMBY MapaMeTpiB MiKpOKJIIMAaTy Ha OpraHi3M JIIOANHHY;

2. OpoBecTH JOCHIIKEHHS  BIUIMBY  TEMIIEpaTypd TMOBITpA Ha
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MPOIYKTHBHICTb Ipalli Ta Ha TEIUIOBIIauy OpraHi3My JIFOIUHH;

3. po3poOHTH TIpOrpaMy PO3paxyHKy ONAJICHHS MPUMIICHHS;

O6'eKT [OCNIOXKEHHS: TEXHOJIOTIA PO3PaxyHKy TEIUIOBTPAT HPUMIIIEHHS 38
JCH 3.3.6.042-99 ta JIBH B.2.5-67:2013.

MpeoMeTOM JocmiKeHHS pO3paxyHKW OIMAJCHHS MPUMIIICHHS 32
NpaBUJIaMH Ta HOPMATHBHUMH JOKYMEHTAMH, L0 PENIAMEHTYIOTh MapaMeTpH
MIKPOKJIIMATy BUPOOHUYNX MPUMIILEHb.

CTpykTypa po00TH: BCTYI, TPH PO3JiIH, 3arajbHi BHUCHOBKH, CIIMCOK
BUKOPHCTAHUX JDKEPEII, TOAATKH.

[Mepmmii po3aisn MicTUTh y co0i aHami3 icCHyluUuMX [HTEpHET mporpaMHHX
OPOJYKTIB JJIsl PO3PAXyHKY TEIUIOBTpAT Oy/iBedb Ta 3araibHi BUMOTH JIO
MIKpPOKJIIMAaTy BHUPOOHMYMX MPUMIILEHb, SIKI XapaKTepPU3yIOTh ONTUMAJbHI Ta
JIOITyCTUMI ITapaMeTpy MIKpOKIJIiIMaTy B po0odiii 30HI BUPOOHUYNX MPHUMIIIEHB JUIS
PI3HUX KaTeropiii poOiT y TEIUINi Ta XOIOIHUHN TIePIOAN POKY.

VY napyromy po3Zidi OHNHCaHO KOMIUIEKC OCHOBHHX €JEMEHTIB CHCTEMH
OMAJICHHS, HEOOXIMHUX JUIS HArpiBaHHsI TPUMINICHb Y XOJOMHUN HEpiof] POKY.
Bigo6paxeHo (¢i3MYHI OCHOBH TEMJIONPOBLAHOCTI MaTepiajiiB, OIMCAHO
HOpPMaTuUBHY 0a3y VYKkpaiHH, sKa BHU3HA4a€ METOOM PO3PaxyHKY TEIUIOBTPAT,
[PUBEJCHO MaTeMaTUYHUM arapaT po3paxyHKy.

VY TperhboMy pO3AiTI HAaJaHO PO3PAaXyHOK OMANieHHS 32 CIelialbHIMHU
(dbopMynaMu, B OCHOBY SIKOTO OepyTbCsl TEXHIYHI mapameTpu OyJIiBIli Ta mpoliec
CTBOPEHHSI TIPOTpaMH OOYHCIIEHHS KOCQIIiEHTY TEIJIOBTPAT MPHUMIIIEHHS, JUIs
PO3paxyHKy HEOOXiTHOT IMOTY)KHOCTI ONAIOBANBHUX MPHIAAIB 32 JIOTIOMOTO0

MoBH JavaScript.
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PO3JT 1
MIKPOKJIIMAT BUPOBHUYUX ITPUMIIIEHDb

1.1. AHami3 icHyl040ro mporpamMHoro 3ade3medyeHHsl JJIsA PO3PAXYHKY
TennoeTpaT

1.1.1. Ilpoepama po3zpaxyuky empam menna npumingenuss TEPLOOV RTI
RTI - mporpama s po3paxyHKy BTpaT Temia 1 iH¢inbTpamnii

MpUMILIEHHSIMH OyiBenb (TermoBTpar) [5].

Puc. 1.1 — Bikno nporpamu RTI

IIporpama mnpu3HaueHa Ui BU3HAYCHHS BTpaT Temia y OymiBIsax 1
CTHIOPYMKEHHSX PI3HOTO MPU3HAYCHHS, BPAXOBYIOUM BTpaTH TeIjia uepe3
1HQUIBTPAIIO0, 3 METOIO CKIIAJIaHHSI TEIUIOBOIO OallaHCy MPUMIIEHD 1 PO3PaxyHKY
HABAHTAXKCHb HA OMAJIOBANBHI MPWIAAM TiM Yac MPOCKTYBAHHSA CHCTEM
onaJjiloBaHHA.

3a 1omoMorolo i€l mporpaMu MOXHa:
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- Po3paxyBaru omip Temsonepeaadi 6araromapoBux KOHCTPYKIIIi;

- BubpaTu onTrMansHy TOBIIUHY 1301 TSI CTiH;

- [TepeBiputu Temmneparypy Ha Mexax IIapiB KOHCTPYKILii;

- BusnaunTtu "Touky pocn" Ha BHYTPIIIHIX MOBEPXHSX 1 B KyTaxX IPUMIIICHB;

BukoHaTH po3paxyHOK IapaMeTpiB €HepreTHYHOro nacropra OymiBmi Juis
miarotoBku "EHepreTudHoro macmopta Oymisii'.

1 mporpama Moe BUKOPUCTOBYBATHCS SIK CAMOCTIWHHUI 1HCTPYMEHT, TaK 1
BXOJUTH y ckiaf iHmuX nporpam komiuiekcy TEPLOOV. Po3paxyHkH BKIIOHAIOTh
BM3HAUEHHS OCHOBHMX BTpPAT TEIUIA, BTPAT TeIia depe3 iHQIIbTpaliio, TeIIOBHX
BTpaT y NPUMILIEHHSIX Ta PO3PAaxXyHKOBI HABAHTaXEHHS I INPOSKTYyBAaHHI
omajroBaHHSA. TakoXX BPaxoBYIOThCS KOE(ImI€EHTH TeIuIonepenadi, TOBIIMHU
YTEIUTIOIOUOT0 LIapy, TeMIepaTypa Ha IOBEPXHI KOHCTPYKLIH Ta TeMmeparypa
TOYKH POCH.

B mnporpamy BBOASTBCS TEIUIOTEXHIYHI XapakTEPUCTUKU 1 PO3MIpH
KOHCTPYKITiH, IO 3a0e3MeUyI0Th 3aXUCT, a TAKOXK KIIMATUYHI JaHi 30BHIIIHBOTO
noBiTpst. [HdopMalis mpencraBnena y BuUDIsAal "JepeBa" 3pydHUM 1 HAOYHHM
criocobom 3a npunimnom: [lopepxus = Kimuara = 30BHilHe 06ropomkeHHs (=
Bixuo (/[Bepi)). Lle mae MOXIHMBICTH IMIBHAKO BBOJIUTH, 3HAXOIUTH 1 KOPUTYBATH
JaHi. MexaHi3M 1Ia0JIOHIB JI03BOJISIE BHOCUTH KOPEKIil y BXKE ONKMCaHI 3aXMCHI
KOHCTPYKIIil, Taki sIK BikHa, ABepi 1 iHMI, "Ha JIbOTY", ¥ pa3i HEOOXiTHOCTI 3MIHH iX
TUNOPO3MipiB. BUXimHI JaHi BKJIIOYAOTH BTPATH TEIUIa 4Yepe3 OropoDKYBaIbHI
KOHCTPYKIII Ta BHAcHifOK iH(}iIbTpamii 30BHIIIHBOTO TOBITPS B MPHUMIIICHHS
byaisni.

1.1.2. Pospaxyuxosa npoepama HERZ OZC

IIporpama HERZ OZC cayxuTe U1 BHU3HAYCHHS PO3PAaXyHKOBHX

TEIUIOBTPAT OKPEMHUX NpUMIlIEHb Yy OyIiBii, a TakoX yciei OymiBili 3arajiom.

Po3paxyHOK IpOBOUTHCS 3T1THO 3 BIAIOBIIHIMH HOpMaMH [6].
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Puc. 1.2 — Bikno nporpamu Herz OZC

[Iporpama BuKOHYyE:

- PO3paxyHOK KOE(QIIiEHTIB TeIDIonepenadi s CTiH, IJIOT, MaXiB i
TOPUIIIHUX IEPEKPUTTIB,;

- PO3paxyHOK BTpAT TeIUIa Ul OKPEMHX MPUMIIICHB;

- PO3paxyHOK BTparT Teria yciei OymiBi.

VY mporpami 3acTocoBaHO OaraTo pillleHb, IO HOJETTIYIOTh i TOKPAIYIOTh
po6oty. HaiiBaxJuBimii 3 HUX II€:

= PO3BHHEHA JIOBiIKOBA CHCTEMA;

P Gararuii Katayor OymiBeIbHAX MaTepiais;

= (yHKIIiST aBTOMAaTHYHOTO BHU3HAYECHHS OIOPIB TeIUIoNepeiadi, Onopis
MOBITPSHHUX MPOLIAPKIB TOPUIHUX IEPSKPHUTTIB, OMOPY TPYHTY;

= (yHKIIST ~ aBTOMAaTHYHOTO  CTBOPEHHS  HACTYNHUX  IOBEPXIB,
KOITIIOBaHHS TPHUMIIEHb, a TaKoXX BHOOpY MpUMIIIEHb y pasi, SIKIIO I Yac
BBEICHHSI IAHUX MPO NPUMIILEHHS Oy/ie HEOOX1IHO BUKJIMKATH 1HIIE TPUMIIICHHS;

= OIIIIisl aBTOMATHYHOTO PO3MOLIY TEIUIOBTPAT 3 MPUMIIIICHHS 3 MAJIOK0
noTpeOO0 B TEIUIOBIH TOTY)KHOCTI (HAapUKIAA, KOPUAOP) IO CYCiAHIX
MPUMIIIEHb, OI0 J]a€ MOXIIUBICTH Uil O€3MOCEPEHBOTO MEPEHECEHHS ITiICYMKIB
po3paxyHkKiB B nporpamy HERZ OZC.

[TizcymMkn po3paxyHKIiB BTpaT TeIUIa € BUXIJIHUMH JaHUMH JUIsI IPOTPaMu
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HERZ OZC — nopatky [u1sl IPOEKTYBaHHS CUCTEM IIEHTPAIbHOTO ONAIIOBAHHS.
1.1.3. IIlpoepama Audytor OZC
[Mporpama Auditor OZC BHKOHY€E po3paxyHOK KoeillieHTa Teruionepenayi
OaraTomapoBuX 00TOpPOKyBaHb BinmoBiaHO 10 HOpMU PN - ENISO 6946. Takox
Ma€ MOXJIMBICTh MOMEPEJHBOr0 MiAOOPY ONATIOBAIBHUX MPUIAIIB  JUIS

mpuMiteHs [7].

Puc. 1.3 — Bikno mporpamu Auditor OZC

IIporpama BUKOHYE:

- po3paxyHnok koeoimientiB teronepenaui U(K) mist criH, miamiorw,
JIaXiB 1 TOPHIIL;

- PO3PaxyHOK TEIIOBTPAT U OKPEMUX IPUMIILECHB;

- PO3paxyHOK TEIUIOBTpAT yciel OyiBi;

- PO3paxyHOK TEIUIOBOTO OallaHCy 3a OMATIOBANBHUN TEpiof Juis

KHUTIOBHUX Oy/liBelb.
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1.2. BnuuB napamMeTpiB MIKpPOKJIiMATY Ha OPraHi3M JIIOAMHU

Mikpoxkiimar (MEeTeopoJIoTiuyHi YMOBH) y BUPOOHUYHX NMPUMIIIEHHSIX 3HAYHO
BIUIMBa€ Ha CTaH OpraHi3aMy IMpaliBHUKa Ta #oro mpauesfarHicts. [lin
MIKPOKJIIMAaTOM pO3YMIIOTh YMOBH BHYTPIIIHBOTO CEpEeJOBHINA IPUMIMICHb, IO
BIUIMBAIOTh HA TEIUIOBHI OOMIH MK MPAIIOIOYMMHU Ta OTOUYYIOUUM CEPEIOBHILEM.
L1i yMOBM BH3HAYAIOTHCS TEMIIEPATYPOIO, BITHOCHOIO BOJIOTICTIO, MIBUAKICTIO PYXY
MOBITPSI, TEMIIEPATYPOIO MOBEPXOHb, IO OTOYYIOTh JIIOJHMHY, Ta THTCHCHBHICTIO
TerI0Boro (iHdpadepBOHOro) onpoMiHeHHs [2-5].

HagiTth npu 3MiHIOBaHI TapaMeTpiB MIKPOKIIMaTy BUPOOHHYMX MPUMIIICHB,
TaKkuX sIK TeMIepaTypa, TUIO JIIOAWHU 3aiuiuaerbess crabinpaum (36,6 °C). Lle
BJIACTUBICTh OPTaHi3My JIOJMHHU ITTPUMYBATH TEIJIOBUH OajaHC i3 30BHINIHIM
CepeIoBUILEM, 10 HA3WUBAETHCS TepMoperyisiiieto. Hopmanbae QyHKIIOHYBaHHS
(i3107I0TIYHUX TIPOIECIB Ta 30€peKEeHHS] XOPOIIOTr0 CaMOTIOUyTTSI MOMKIIMBE JIHIIE
MPU TOCTIHHOMY BiJBENEHHI TEIUIA, IO BHUIUISETHCS OPraHi3MOM JIIOJUHH, B
HABKOJIIMIIHE cepenoBuine. ONTUMalbHI MIKPOKIIMATHYHI YMOBH BBa)KalOThCS
TUMH, 3a SKUX Iei mporec Mae micue. KimbKiCTh Teria, sKe YTBOPIOETHCS B
OpraHi3Mi JIFOJIUHH, 3aJIEXKHUTh BiJ (PI3MYHUX HABaHTAXKEHb, & PIBEHb TEILIOBIIAaYi
3aJCKUTh BiJl MIKPOKIIMATHIHUX YMOB, IIEPEBAXHO TEMIIEPAaTypu MOBITPS
(Tabmuus 1).

Bigmaua Temsa oOpraHi3MOM JIIOIMHH B HABKOJHIIHE CEPEIOBHIIC
BiOyBa€TbCsI 32  JIOMIOMOTOKD TPHOX OCHOBHUX METOMIB:  KOHBEKIII€IO,
BUIIPOMIHIOBAaHHSM Ta BUIIAPOBYBAHHSIM BOJIOTH 3 ITOBEPXHI IIKIPH.

YMoBH, TIpU SIKUX BiJOyBa€ThCS BijJlaua TeIUIa, BU3HAYAIOTH €()EKTHBHICTh
KO)KHOTO MeToay. Hampuknan, mpu 3HMKEHHI TeMIeparypd IMOBITpsS Ta HOro
MOBUILHOMY pYyCi, 301IbIIYEThCS BHECOK BifJayl Temjia BUIPOMIHIOBAHHSIM.
OIHOYACHO 3 1M, pa30M 3 MIOTOM, OPTaHi3M BTpadya€e BaXKJIMBI PCUOBHHHM, TaKi 5K
BO/a, BITaMiHMA 1 MiHEpaJlbHI COJi, IO MOXXE MPU3BECTH N0 OOE3BOAHCHHS Ta
MOPYUICHHS OOMiHYy pEYOBMH. TakMM YHHOM, TNpAIliBHUKH 'rapsuux" UexiB
MOXYTh 3a0e3MedyBaTd CBI OpraHi3aM Ta30BaHOK IIJCOJICHOI BOJIOIO JUIS

YTPUMaHHS BOIHOTO OallaHCy Ta MiATPUMAaHHS HOPMAJBHOTO OOMiHY pEUOBHH [6,
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Tabnuysa 1.
KiabkicTh Temia Ta BOJIOTH, 110 BUALISETHCH OTHI€I0 JTIOTUHOIO
BukonyBana po6ora Temno, Br Boutora, r/ rog
MNMosBHe flBHe
npu 10 °C npu 35 °C
npu 10 °C npu 35 °C npu 10 °C npu 35 °C
YV emani cnokoro 160 93 140 2 30 115
®i3nyHa:
nerka 180 145 150 5 40 200
CepeIHbOI BaXKKOCTI 215 195 165 5 70 280
BaXKKa 290 290 195 10 135 415

Boustoricte NOBITpsl BUSBIISE 3HAYHWI BIUIMB HA TPOLEC Bijgaul Teruia
4yepe3 BUMAPOBYBaHHs. BHUCOKa BOJOTICTh YCKIIAHIOE BUMIAPOBYBAHHS Ta 3MCHIITYE
e(eKTUBHICTH BiJIadi Terua. 3HIKSHHS BOJIOTOCTI CIPUSE MOIMIICHHIO IPOLECY
TEIJIOBIAaYi BHIIAPOBYBaHHAM. [IpoTe, eKCTpeMalbHO HU3bKA BOJOTICTH MOXKE
BUKJIMKATH BHCUXAHHS CIIM30BHX OOOJIOHOK JUXAJTbHUX IUIAXIB.

Pyx noBiTpsi BU3Haua€e piBeHb TEILIOBI/Iadi 3 MOBEPXHI IIKIPH KOHBEKIIIEO
i BUIApOBYBaHHSAM. Y BHPOOHMYMX TPHMIMICHHAX 3 BHCOKOIO TEMIIEPATYypPOIO
noBitpst 1o 35 °C, pyx MOBITps cIipusie 301IBIICHHIO BiJyiadi Terjia OpraHi3MOM.
[Ipu mijBHIIEHHI TeMIlepaTypH pyXOMe rapsdie MOBITps came Oyae mepenaBatu
CBOE TEIUIO TUTY JFOAWHH, CIPUYMHAIOYN HOro HarpiBaHHS.

3 iHmoro OOKy, pyXxoMe MOBITpsS MPH HU3BKUX TEMIIEpaTypax MOXKe
MPU3BECTH JI0 TIEPCOXOJIO/DKEHHS OpraHisMy. Pi3ki 3MIHH TeMIepaTypu B
NPUMILICHH], SKE MPOCOYYETHCS XOJOMHHM MOBITPSAM, CYTTEBO MOPYIIYIOTh
TEPMOPETYJIAII0 OpTraHi3My Ta MOXYTh TPHU3BECTH 10 3aXBOPIOBAHb BEPXHIX
IUXAJIbHUX IUIAXIB.

OpraHisM Mae 3HaAYHI MOXJIMBOCTI aJanTyBaTHUCS IO METCOPOJOTIYHHX
YMOB, MPOTE IIi MOXJIMBOCTI HE € Oe3MEeKHUMHU. B pexxumi CIOKO BEPXHBOIO

MEXKCIO TePMOPETYIIAIi TroauHA BBaxkaeThess 30—31 °C mpu BiTHOCHIH BOIOTOCTI
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85% abo 40 °C npu BigHocHIN Bosorocti 30%. ITpu BukoHaHHI (izudyHOi poboTn
Il MeXa ICTOTHO 3HWKYyeThesl. Harmpukiaza, mpu Baxkkii ¢i3ndHIN mpami TernaoBa
piBHOBara Moxe 30epiratucst 3a ymoB Ttemneparypu 25—26 °C (BiaHOCHa
Booricts 40—60%).[6, 7]

OTxe, m1a 3a0e3nedeHHs] HOPMAJIBHOTO TEIIOBOTO CaMOIIOYYTTS JIIOAWHH
BXJIMBO, MO0 TeMIlepaTypa, BiIHOCHA BOJOTICTh 1 HIBHAKICTH PYXy IOBITps

3HAXOJUIIUCh Y BU3HAYEHOMY CITiBBIIHOIICHHI.

1.3. HopmaJjizauis napameTpiB Mikpokaimaty

Ha croroaHimHiii J€Hb OCHOBOIOJIOKHMMH PETYISTOPAaMH ITapaMeTpiB
MikpokJimMary BupooHuunx npuminiens € JJCH 3.3.6.042-99 [1, 2]. Li napamerpu
CTaH/IAPTH3YIOTECS Uil poOOYOl 30HU, sSKa BH3HAYAE MPOCTIp, € PO3TALIOBaHI
po0oi Miciis, SIKi BAKOPUCTOBYIOThCS MPAIliBHUKAMH TIOCTIHHO 200 TUMYacOBO.

OCHOBOIO /IJIs1 HOPMYBaHHS IapaMeTpiB MIKpOKIIMaTy € audepeHmiiHa
OIlIHKa ONTHMAJBHUX Ta MPUIMYCTUMUX METEOPOJIOTIYHUX YMOB y poOodiii 30HI,
3aJIeKHO BiJl KaTeropii BUKOHYBaHHUX POOIT, CE30HY POKY Ta THUITy pOOOUMX MiCIb.

Tabmuiss 1 HABOAWTH ONTHMAJbHI Ta MPUIYCTHMI HapaMeTpH
MIKpOKJIIMaTy B po0OOUii 30HI BHPOOHMYHMX TNPHUMILICHb JUIA DPI3HUX KaTeropii
pobiT y Temmil 1 XomogHWH TmepiogM pOKy. Bu3HaueHHs mepiogy pOKy
3I1MCHIOETHCSA 32 CEePeIHbOI000BOIO TEMIIEPATyPOIO 30BHIIIHBOTO CEPEIOBHIIA icy.

IIpu

icn < +10 °C — xonoanu# mepiox,

a SKII0

icp> +10 °C — Temuii nepioj] poky.

Jomyctumi 3HAYCHHS rapameTpiB MIKPOKJTIMaTHIHUX YMOB
BCTAHOBJIIOIOTBCS Yy BUIMAAKAX, KOJIM HEMOXIIMBO 3a0€3MeYUTH ONTHMAIbHI YMOBH
MIKPOKJIIMAaTy Ha poOOYMX MiCHIX 3 OISy Ha TEXHOJOTIYHI BHUMOTH
BUPOOHMIITBA, TEXHIYHY HEJOCSDKHICTD Ta  OOIPYHTOBaHY EKOHOMIYHY

HeOoLui/IbHICTb.
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BucnoBku 10 1 po3ainy

[IpoananizoBaHo IHTepHeT-miporpamMu Jyisi  PO3pPaxXyHKy TEIJIOBTPAT
MPUMIIIEHb, PO3pOOJIEHI 3aKOPAOHHMMH KOMIIaHisIMH. BOHHM HE TOBHICTIO
BIJMOBIZIAlOTh ~ BITYM3HSHUM CTaHJApTaM Ta HOpPMaMm, TOMY CTBOPCHHS
MPOTPaMHOTO  JIOJATKy, SKHW BIANIOBiA€ BCIM BHMOraM  BITYM3HSHOTO
3aKOHO/IABCTBA, € aKTYaJIbHOO 33/1a4€I0 Ha CYYacCHOMY €Talli.

Jis  3a0e3nedeHHsT HOPMAaJbHOTO TEIUIOBOTO CAaMOIIOYYTTS JIIOJMHU
BOXJIMBO, MO0 TEMIIEparypa, BiIHOCHA BOJOTICTh 1 IIBHAKICTH PyXy HOBITpS
nepeOyBaJid y BU3HAYEHOMY CITiBBiJHOLICHHI. JomycTuMi 3HAa4YeHHs mapaMeTpiB
MIKPOKIIIMATy BCTAQHOBIIOIOTHCS Yy BHIAJAKAX, KOJIM HEMOXIMBO 3a0e3MeUYnTH
ONTUMAIIbHI YMOBH MIKPOKIIIMATy Ha POOOYMX MICLSX 3 OMIISAAY Ha TEXHOJIOTIYHI
BUMOTH BHPOOHHIITBA, TEXHIYHY HEIOCSDKHICTH Ta OOIPYHTOBaHY EKOHOMIUHY
HeOoUi/IbHICTb.

OnTuManbHi Ta JOMYCTUMI MapaMeTpu MIKpOKIiMaTy B poOodiil 30Hi
BUPOOHMYMX TPUMIIIEHb JJISl PI3HUX KATEropiii poOIT y TEIUTUH Ta XOJOMHUH
Mepiogy POKY BH3HAYAIOTHCS 32 CEPEIHBHON000BOIO TEMIIEPATYPOIO 30BHIIIHBOTO

cepenoBuLLa.
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PO3/ILJI 2
OITAJIEHHS BUPOBHUYNX TTPUMILIEHD

2.1. Cucremu onajieHHA

—  CucreMu OMaJCHHS € KOMILICKCOM KOMITOHEHTIB, HEOOXIIHUX IUIsi OOIrpiBy
MPUMILIEHb Y XOJOMHUHN Tiepion poky. OCHOBHUMH CKJIaJ0BHMH CHCTEM OMAaCHHS
€ JDKepena TeIUla, TEIUIOBI MepeXi Ta OmagioBaibHI mpwmiamu (pagiaTopu).
TermnoHOCIIMU MOXXYTh OyTH HarpiTa Boa, napa abo moBiTpsi.

—  Cucremn omaneHHS pPO3NOIUIIOTHCS HAa J1Ba OCHOBHI THIIM: MICIEBI Ta
LLeHTpasbHi.

— o MmicueBHux HaJeXaTh IiYHE, MOBITPSHE OIMAJICHHS, a TAKOX OMAaJICHHS
MICLIEBIMH TQ30BUMH Ta €JIEKTPUYHUMH MPHIagaMu. 3a3BUYail MiClleBe OIaJIeHHS
BUKOPHUCTOBYEThCS B IKHTIIOBHX Ta MOOYTOBHX MPUMINICHHSIX, a TaKOX B
HEBEJIMKUX BUPOOHUUNX MPUMIIIECHHIX MAJIHX ITiJIPUEMCTB.

—  Jlo cucTeM IEHTPATIbHOTO OMAJICHHS BITHOCATH BOJSHE, MapOBe, MaHEIbHE,
MOBITPSIHE Ta KOMOIHOBaHE OIAJICHHS.

—  Bopsni Ta mapoBi CUCTEMH OMAaJeHHS MOXYTh OyTH HH3BKOTO THCKY (THCK
mapu 0 70 klla abo temmeparypa Bomu 10 100 °C) abo BHCOKOTO THCKY (THCK
napu Outeiie 70 klla abo temmneparypa Boau moHany 100 °C), 3ajexHO Bif
napaMeTpiB Mapy Y TEMIEPATYPU BOIIH.

— CucreMa BOJSIHOTO ONAJICHHS HU3BKOTO THCKY BIiAIIOBiTa€ OCHOBHUM
CaHITapHO-TITIEHIYHUM CTaHJApTaM 1 HIMPOKO BUKOPHCTOBYETHCS B PI3HUX Tary3sX
npomucioBocTi. OCHOBHI TepeBarH L€l CHCTEMH BKIIOYAIOTH DPIBHOMIpHE
o0irpiBaHHA NPUMILIEHHS, MOXJIUBICTb  IEHTPAIi30BaHOTO  PEryJIIOBaHHI
TeMIIepaTypH TEIUIOHOCIS (BOAN), BIACYTHICTD 3amaxy rapy IpH OCiJaHHI NIy Ha
paniaTopax, MiATPUMaHHS BiJIHOCHOI BOJIOTOCTI TMOBITPSl Ha BIJNOBIAHOMY piBHI
(6e3 mepecyuryBaHHS TOBITPS), YHUKHEHHS OIIKIB BiJl HarpiBaJbHUX MPUIALIB 1
3a0e3MeyeHHs OXKEXKHOI Oe3MeKH.

— MicueBe BOASHE ONAJCHHS BUKOPUCTOBYETHCS TaM, Jie BiJICYTHI
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LEHTPaJIi30BaHi CUCTEMH BOJIOTIPOBO/LY, KaHAJI3aIli] 1 TEIIONOCTaYaHHs B OKPEMHUX
MicTax. Y 3BSI3KY 3 TPHBIMM IIPOIECOM CTBOPEHHS TAaKHX CHCTEM, BOHH
MPUAMAIOTHCS IK OCHOBHHI METOJI CAHTEXHIYHOTO OJIaroyCTpOI0, HA/Ial0uH MPOCTi
Ta MICLIEBI pillICHHS.

Iepuri, ne yHiBepcanbHi BOYIOBaHI CHUCTEMH, SKIi BHKOPHUCTOBYIOTHCS B
yMOBax BIJICyTHOCTI HamipHUX BOJONPOBITHUX MepeX, Taki SK JoPT-i
nyapKIo3eTn.

Jpyri - 1e JOKanbHI CHUCTEMH 3MHMBHOI KaHasi3alii, BOAONPOBONLY i
BomsgHoro omaneHHs. OCHOBHI BHMOTM [0 HHMX BKIIOYAlOTH BIAIIOBIAHICTB
CaHITapHUM CTaHAapTaM, JOBrOBIYHICTh Ta HAAIMHICTh €KCIUTyaTallil, a TaKoxX
MPOCTOTY MOHTAXY 1 MOXKJIMBICTh BUTOTOBJICHHS BIIACHOPYY.

VY mpoekTax OAHOKBAapTHPHUX OYIMHKIB PEKOMEHIYETHCS PO3MIIAATH TPH
BapiaHTH BHYTPINTHHOTO OOJIATHAHHS:

I BapiaHT - mpocTi cucteMu (Taki SIK MiYHE OMAJCHHs, MyAp- a00 JTIOQTKIO-
3€TH);

Il BapianT - JIOKaJbHI CHCTEMH BOJONPOBOMY, KaHAIi3allii, BOASHOTO
OIIaJICHHS;

IIT BapiaHT - HEHTpaIi30BaHI CHCTEMH 3 OOILIETIOCENKOBUX IHKEHEPHHUX
KOMYHIKaIlii.

B 000x mepmmx BapiaHTax OOJagHAHHS CIIA PO3IISIIATH SIK MOXIIMBICTBH
MOAANBIIOro Tepeodaa HanHs 11 IPUETHAHHS A0 LEHTPATi30BaHUX MEPEX.

TonoBHMIT HenoJiK BOASHOI CHCTEMH ONAJICHHS TOJIATa€ B MOXJIMBOCTI il
3aMep3aHHs MPH BUMHUKaHHI B 3MMOBHUI NEPioJ], a TAKOXK MOBIILHOMY HarpiBaHHI
BEJIMKHX MTPUMIIEHb ITiCIIsl TPUBAJIO] IIEPEPBU B OMAJICHHI.

— lllomo NapOBOro omnalieHHs, BOHO XapaKTEPHU3YEThCS PSIIOM CaHITapHO-
ririeHiyHUX HenonikiB. Hanpukman, meperpite NOBITPS 3HIKYE HOTO BiTHOCHY
BOJIOTICTh, 1 OpPTaHIYHMH IHJI, IO OCiTa€ Ha OOIrpiBaJbHUX MPUCTPOSX, MOXKE
HiATOpITH, CTBOPIOIOYM 3allax rapy. Tako iCHye PHU3MK BUHMKHEHHS HOXEX 1
OTTIKIB.

3 ypaxyBaHHSIM BKa3aHUX HEHONIKIB HE PEKOMEHIYETHCS 3aCTOCOBYBATH
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MapoBe OMAJICHHS B MPUMIIICHHIX 3 IiBHUIIEHOI MOXEXHOK HeOe3NeKo Ta B
THX, /1€ BeJIUKa KUTBKICTh OPTaHIYHOTO ITHITY.

3 eKOHOMIYHOi TOYKH 30py CHUCTEMY IapOBOIO OMAJIECHHS JOLIJIBHO
BIPOBa/DKYBaTH HAa BEIUKHX MiANPUEMCTBAX, J¢ OJHA KOTCIbHI MOXE
3a0e3neYnTy HeoOXiJHE OTAaIeHHs BCiX KOPITYCiB 1 Oy/IiBeb.

— Bukopucranas MaHeNIbHOIMO omajeHHs € JOIIBHAM Y MPHUMIIICHHAX
aJIMiHICTPAaTHBHOTO Ta MOOYTOBOTO NpH3HauYeHHs. L[ cucTteMa omajeHHs mpamioe
3a paxyHOK TeIUla, 110 BUNAEThCs OyIiBeIbHUMH KOHCTPYKLISIMH, B sIKi BOy0BaHi
crenianbHi 00irpiBaibHI IpHCTpoi (TpyOH, IO MArOTh LHUPKYIIOYY BOLYy, abo
eJIeKTpoHarpiBajbHi enemeHTH). OCHOBHI mepeBard L€l CHCTEMH BKIJIIOYAIOTh
piBHOMIpHE Ta cTablIbHE HArpiBaHHS MPUMIIIEHHS, EKOHOMIIO POO0YOro IPOCTOPY
32 PaxyHOK BiJICYTHOCTI BHCTYNAaKO4MX OOIrpiBAILHUX TNPWIAAIB, a TaKOXK
MOXKJIMBICTh BUKOPUCTAHHS BIITKY JJIsI OXOJIOJKCHHS MPHMIILICHb, MPOIMTYCKAIYN
4yepe3 CUCTeMy XOJIOMHY Boay. OCHOBHI HENOJIIKM BKJIFOYAIOTh BIJIHOCHO BEJHKI
BUTPATH HA BCTAHOBJICHHS Ta CKJIAJHICTh PEMOHTY TIiJl Yac eKCILTyaTallii.

—NoBiTpsIHE omaneHHss Moke OyTH IMEHTPaNi30BaHUM (3 IMOAAYEIO
HArpiToro MOBITPS BiJ €IMHOrO Kepeia Tewia) abo MicleBMM (3 HOAauero
TEIUIOTO MOBITPS BiJl IOKAJIBHUX 00IrpiBanbHUX MpriiafiB). OCHOBHI mepeBary el
CHUCTEMH BKJIFOYAIOTh LIBHJKWI TEIJIOBUH e(eKT y MPHUMIIIEHH] pU BKIIOYEHHI
CHCTEMH, BIJICYTHICTh OOITpiBaIbHUX NpPWIAIIB Yy TPHUMIIIEHH], MOXJINBICTh
BUKOPHUCTAHHSI BIIITKY Ui OXOJIOJKEHHSI Ta BEHTWIIALII, 2 TAKOXK €KOHOMIYHICTb,
OCOOJIMBO y BHUMAJKY, KOJHM [ CHCTeMa TOE€THAHA 13 3araJbHOOOMIHHOKO
BEHTUNSALLIEO.

2.2.  OcHOBHi MOHATTA i BeJITNYUHM TeMIOTEXHIKH

Ipu npoBeeHHI 00YMCIIEHb BXKJIMBO OCMUCIICHO PO3YyMITH (Di3UYHUI 3MiCT
PI3HOMAaHITHUX TEPMiHIB 1 BEIMYUH, 1110 BUKOPUCTOBYIOThHCS y Tay3i OyaiBenbHOI
TEIUIOTEXHIKH.

2.2.1. Ulinvuicmo Oyodieenvrux mamepianie

lineHicTs OyiBenbHUX MaTepiamiB y, KI/M® — L€ BiJHOIIEHHS Macu

OyaiBenbHOro Marepiany (P, Kr) 10 ioro 06'smy (V, M?):

Bunyyenun . . .
CxoXicTb UnTtatn MocunanHs F Y A MigmiHa cumsonis KomeHTapi

TEeKCT

O>xkepena Ha uin cTopinui: 9, 19, 21, 24-26, 28-29, 35, 69


https://unicheck.com

ID banny:

Hasea pokymeHnTta: 1MP FpuuioTa 24 1015786818

)/:

v ey

HlinpHIiCTs PI3HOMAHITHUX OyHiBENbHUX MaTepiajiiB 3HAYHO BapilOETHCH,
OXOILUTIOKOYH IMUPOKHIA iiana3oH Bix 25-30 Kr/M® - y MOPUCTHX MUacTMacax (TaKuxX
SIK IHOMOJIICTHPOII, TIeHonoiyperan) 10 2800-3000 kr/m® - y TpaHiTy i MpaMopi.

2.2.2. Tennonpogionicms 0yoigerbHUXx Mamepianie

XapaxTepusyeTbcsi KOe(iLi€HTOM TemonpoBigHocTi A, B1/M-°C, mio
BHPaKa€ KiIbKICTh TEIUIa, IO MPOXOAUTH Yepe3 | M? 0OTOPOIKEHHS TOBIIMHOK |
METp MpU pI3HUII TeMIeparyp Ha BHYTpPIIIHIA 1 30BHIMIHIN HOBEpxHI
obropomxkenns 8 1°C.

Ha koedimieHT TemmonpoBiqHOCTI MaTepialy BIUIMBAIOTH TaKi BIACTHBOCTI
MaTepiany:

- [inpHICTH (HOPHCTICTB): OLIBIIE 3aKPUTHX MOP B Marepiaji Beae 10
3MEHIIEeHHsT Koe(illieHTa TerIONpOBIAHOCTI, OCKIIBKH A OyIb-SKOTO IIiJILHOTO
Marepiaiy € He MeHIe Hix B 100 pasiB Oinbmie, HiXK A TTOBITPS.

- XiMIYHO-MIHEPAJIOTIYHUN  CKJIQJl:  HAsBHICTh  KPUCTANIYHUX 1
aMOpQHHMX PEYOBMH y Marepiaji B pIi3HHX CIIBBIJHOIICHHSX BIUIMBAE Ha
Koe(DIIIEHT TEIUIONPOBIMHOCTI, J¢ OUIBIIMN BIJICOTOK KPHUCTATIYHUX PEUYOBUH
301IBIIIYE HOTO 3HAUCHHS.

- BnacHa Temmeparypa Marepialy ~ KOHCTPYKINi: YuUM  BHIIA
TeMIeparypa, TUM OiIbIINH KOoe(ilieHT TEeIIONPOBIHOCTI KOHCTPYKIII.

- Bomnoricte Matepianmy: 3BOJOXECHHS KOHCTPYKIII 30iibHIye Horo
Koe(IlliEHT TEIUIONPOBITHOCTI, OCKIJIbKM BOJOTa MAa€ BHUIIUN KOe(ilieHT
TEIUTONPOBITHOCTI, mpubnu3HO B 20 pasiB, Hixk NOBITps. Lle MoXke IPU3BOAUTH 110
MpoMep3aHHs KOHCTPYKIIT Ta YyTBOPEHHS JIbOLY, SIKHI Ma€ 111e OUIbIIui KoediieHT
TEIUIOTIPOBITHOCTI, B 4 pa3u BUIIMH, HDK y Boau. ToMmy HEOOXiTHO YHHKaTH
NIepE3BOIOKEHHS KOHCTPYKIIH, 110 3aXUIIAIOTb.

Haiibinpmmii  koedilieHT TEmIoNpoBiAHOCTI MarOTh METaIH: CTallb —
50 Br/m-°C, amowminiti — 190 Bt/M-°C, wmigs — 330 Br/mM-°C. Halimenmmii

Koe(ilieHT TEeMJIONPOBIAHOCTI y e(EeKTUBHUX YTEIUIIOBAuiB, MiHOIOJICTUPOILY 1
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niHonomyperany : 0,03-0,04 Br/m-°C.
2.2.3. Tepmiunuii onip (onip mennonepeoaui)
Omip Temmomepenaui R, M>-°C/Br, - HalBaXIMBilla TEIUIOTEXHIYHA

BJIACTHBICTh OOrOpoMXKyBaHHS. BiH XapakTepu3yeThbCs PI3HUIICIO TEMIEpaTyp
BHYTDIIIHBOi 1 3OBHIIIHBOI IOBEPXHI OOTOPOMKYBaHHs, 4depe3 1 M* SKOro

npoxoauTs 1 Bar TemnoBoi eHeprii (1 xinokanopist B roguny)[ ABH B .2.6-31].

R d
A, 2

Jie O - TOBIUHA OOrOPOKYBAHHS, M;
A - koedimient temtonposianocti, Br/m-°C.

YuM BHIMIA TEPMIYHHMNA OMIp KOHCTPYKINi, SIK& BHUKOPHCTOBYETHCS IS
3axXHCTy, TUM eeKTuBHilIe ii Termoizonmsaiiiai BiacTuBocTi. 3 hopmynu (2) crae
3pO3yMIJIO, IO IS TiABUIIEHHS TEPMIYHOTO Oropy R MoXHA 301IBIINTH TOBIIHHY
o0ropopkeHHst 0, a00 3MEHIINTH KOE(ILi€HT TEIUIONPOBIAHOCTI A, IIO O3HAYAE
BUKOPUCTAaHHS OuTbII  eQeKTHBHMX MaTepianiB. EKOHOMIUHO  BHTinmHimIe
BUKOPUCTOBYBATH OCTAHHIHN MiJXi.

2.2.4. Tennosuii banaunc npumingeHHs

TeMneparypHuil pexkuM y IPUMIIICHH] 3aJIeKUTh BiJl TEIIOBOT HOTYXKHOCTI
CHCTEMH OIaJIieHHs Ta PO3TAllyBaHHS OO0IrpiBalOYMX TPHCTPOIB, TEIUIOI30JISIIT
30BHIIIHIX CTiH, & TaKOX BiJ IHTEHCHBHOCTI IHIIMX JDKEpPEN BTpar Tema. Y
XOJIOAHUM Iepiof POKy TEIJIo BTpadaeThcs depe3 30BHilIHI cTiHu. Kpim ToroO,
TEIUI0O BWUTPAYAETHCS HA HArpiBaHHS 30BHIIIHBOTO MOBITPS, SKE€ HPOHHUKAE B
NPUMIIIEHHS] Yepe3 HEeUIUIBHICTh CTIH, a TakoXX Ha MiJirpiB Marepiaiis,
TPaHCIIOPTHUX 3aC00iB, BUPOOIB Ta OMATY, IO XOJIOJAHHMH JHSIMH MOTPAIULIOTH 3
BYNL.

CucremMa BEHTHIISII] MPHUMIIIEHHS MOXeE IOAaBaTH TMOBITPS 3 HIKYOIO
TEMIIepaTypOIO MOPIBHSIHO 3 MOBITPSIM YCEPEIHHI, 2 TAKOXK TEXHOJIOTIYHI MPOIECH
MOXXKYTh BKJIIOYATH BHUMAp PIAMH Ta IHII TPOIECH, L0 CYMPOBOMKYHOTHCS
BUTPATOIO TEILIA.

B ycraneHomy pexuMi BTpaTu Temja JOPIBHIOIOTh HOTro HaIXOIKEHHIO.
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Terio HaaXoAWTh y TPHUMIIIEHHS BiJl TEXHIYHOTO OOJIAJHAHHS, IUTYYHOTO
OCBITJICHHS, HATPITHX MarepianiB, BUPOOiB, yepe3 BIKOHHI OTBOPH BiJ COHSYHHUX
MPOMEHIB, a TakoXK Bij mofeil. TexHonmoriuHi mpoiecu, Taki sSK KOHICHCALIis
BOJIOTH, XIMIYHI peakIlii Ta iHIIi, TaKOX MOXXYTh BHKIMKATH BUIIJICHHS TCIUIa B
MPUMILLEHHI.

Juis cknmamaHHs TeryioBoro OamaHcy OymiBiai HEOOXiHO BpaxoBYBaTh BCi
BKa3aHI JoKepelia HAJXODKCHHs TeIula 1 BTpaTh Horo. Y HUBUIBHUX OymiBIISIX
OCHOBHHM JDKEPEJIOM TeIlla € CUCTeMa OMNaJIeHHS, a KJIIIOYOBUM (akTopoM BTpar
TEIUIA € TETJIOBTPATH Yepe3 30BHIMIHI KOHCTPYKIIIi.

3BEJIEHHAM YCiX KOMIIOHEHTIB HaJIXOJKEHHS Ta BTPATH TEIUIA y TEILIOBOMY
OayaHCi TPUMIMIEHHS MO)XXHA BH3HAYUTH NOe(inuUT ab0 HAIITUIIOK TETUIOTH.
Hediuut Terotn A€ BKazye Ha HEOOXiIHICTh BCTAHOBJIEHHS CUCTEMH OIAJIEHHS,
TONI SK HAJIUIIOK TEIDIOTH 3a3BHUYAll PETYIIOETHCS CHCTEMOIO BEHTWISMIL. Jliis
BU3HAUCHHS TEIUIOBOI TIOTY)KHOCTI CHCTEMHU ONAJICHHS CKIIAJA€ThCs OanaHc

TOAUMHHUX BUTPAT TCIIJIa IPOTATOM PO3PAXYHKOBOI'O 3MMOBOT'O Hepioz[y:

O =A0=0cua+ Qaaio *0s-a
Ite Osar — BUTPATH TEIUIOTH Yepe3 30BHIITHI 3aTOPOIKCHHS;
Ogewr — BUTPATH TEIUIOTH Ha OOIrpiB MOTOKY IMOBITPS, IO HAIXOIHUThH IO
MIPUMIIIECHHS;
16— TEXHOJIOTI4HI Ta MOOYTOBI BU/IIJICHHS YU BUTPATH TEILUIOTH.

Bamanc gopmyeThest s cuTyarliid, KoM BUHUKAE MaKCUMAIBHUHN TedinuT
TeIla MpH 3aJaHoMy KoedilieHTi 3abe3neueHocti. s UMBUIBHUX Oy/iBelb
3a3BMYall BpaXOBYIOTh MEPIOIUYHI TEIJIOBI MOTOKH, 110 HAIXOIATh B MPUMIIICHHS
BiJl JIFOJICH, OCBITJICHHS Ta IHIIUX MOOYTOBHX JKepen Teria. Y MPOMHUCIOBUX
OyIiBIISIX BPaXOBYIOTh I1€PiO/l TEXHOJIOTIYHOTO UKITY 3 MiHIMaJIbHUM BHIUICHHIM
Tenna.

TeruoBuit Oananc ckiagaeThes IS cTallioHapHUX yMOB. HecTaiioHapHicTh
MIPOIIECY, TEIUIOCTIHKICTh MPUMIIICHD, IEPIONUIHICTE POOOTH CUCTEMH OTAJICHHS

BPaxOBYIOTHCS 32 JIOTIOMOTOI0 CIIEIialIbHUX PO3pPaxyHKiB, IO 0a3yIOThCs Ha Teopii
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TenJoCTINKOCTI.

2.3. BTpartu TenJjoTH 4epe3 OKpeMi 3aropoa:keHHs B IPUMIileHHI

Haiibinbmi BTpaTy TEIIOTH Yepe3 OKpeMi 00ropo/KyBaHHS BU3HAYAIOTh 110

dopmyni
4
0= pup Lo 101+ X B)
0 i (3)
np . .
Je o i — NPUBEICHUH CYIPOTHB TEIUIONEPeaadi 3aropoHKCHHS;
% Koe(illieHT, 1m0 BpaxoBy€ (aKTUYHE 3HWKEHHS PO3PaxyHKOBOI Pi3HHUI

temreparyp ( n~ %) st 3aropoIpKeHHs, SKi BiJOKPEMIIOIOTH MPHMILIECHHS, 1110

OMAJIFOETHCS BiJl TOTO, 10 HE OMAJIOETHCS (ITi/IBaj, TOPUILE, TOIIO);

B, KOe(iLli€HT, [0 BPAXOBYE J0MATKOBI TEIUIOBTPATH YEPE3 3arOPOKECHHS;
A, — mutomma 3aropomkeHHs. IHAEKC BiTHOCHTH BCi MO3HAUEHHSA 10 [(-OrO
3aropoa)KEeHHS.

Benuuuna HaWOUIBIINX TEIUIOBTPAT Oyle BH3HAYaTHCS KoedilieHTOM
3a0e3MeUYeHHs] BHYTPIIIHIX YMOB B MpUMilIeHH] Kop, TPU IbOMY 00paHe 3HAYCHHS
1, BpPaxOBYEThCS. 3OBHIIIHI 3aropo/KeHHs 3a3BHYaii MarOTh pI3HUI piBeHb
TerocTiikocTi. BHacmiok Manoi TemocTiiikocTi (BiKHA, JIerki KOHCTPYKIIIi)
TEIJIOBTPATH TIPH IOXOJNOJAHHI PI3KO 3pOCTAaTHMYTh, IPAaKTHYHO MHTTEBO
pearyioud Ha 3MIHM TEMIEpaTypyd 30BHIINIHBOTO TOBITPs. 3 TEIUIOCTIMKUX
3aropoUKeHb (CTIHM, IEPEKPHUTTS) BTPATH TEIUIOTH B MEPiOJ] Pi3KOTO ITOXOJIOAaHHSI
3pOCTalOTh HE3HAYHO, & B 4aci I[i 3MiHM TEIUIOBTPAT 3HAYHO BIJCTAIOTh BiJ
3HWDKCHHS 30BHIIIHBOI TeMIepaTypud. BTpaT Temnotd uepe3 MAacHBHI
3aropoJKCHHS] BUKJIMYYTh 3HMKECHHS TEMIIEPaTypU MPUMIIICHHS Mi3Hile, HIK Y
BUMAJKy JIeTKHX. TakuM YHHOM, MaKCHMallbHi BTpAaTH TEIUIOTH YCIiM
NPUMILICHHSM B PO3PaXyHKOBHX YMOBAX IEpPioAy Pi3KOTO IMOXOJIOAaHHS He OyIyTh
JOPIBHIOBATH CyMi HaMOUIBIIMX BTpaT uepe3 OKpeMi 3aropomkeHHs. HeoOximHo
MPOBECTH aHANli3 BTPAT TEIUIOTH 4Yepe3 OKPeMi 3aropojKEHHsS 3 ypaXyBaHHSIM

TXHBOI'O 3MILLIEHHS B Yaci.
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JUis cripoleHHsI BUPINICHHS LBOI'O 3aBJaHHS MOXXHAa 30CEPEIUTHCS Ha
OTHOMY OOTOPOJKEHHI, 4Yepe3 SAKE TEIUIOBTPATH HaWOimbimi. 3a3BHyail TakuM
eneMeHTOM € BikHO. [1ix yac pi3koro MmoxoJOAaHHs, 3a pe3yabraraMu (PaKTUIHUX
CIIOCTEPESIKCHB, BTPATH TEILIA Yepe3 BikHA CTAHOBIATH 10 80% abo HaBiTh OiibIe
BiJl 3arallbHUX TEIUIOBTPAT. BpaxoBylouW Ii CIIOCTEPEKEHHS, MOXHA TaKOXK
BBa)KaTH, [0 MAKCUMANbHI TEIIOBTpaTy npuMiieHHst Qqrop CMIBMAIAOTH B YACi, 3
HaWOUIBIIMMHU TEIUTONOTepsiIMU Yepe3 BikHa. OCKIUIBKH BiKHA Maibke HE MarTh
TEIUIOBOI iHepwii, IXHI HaWOIBIII TEIUIOBTPATH BIAMOBINAIOTH MiHIMATIBbHIN
30BHIIIHIN Temmeparypi Ha po3paxyHKOBiM kpuBid. Bemmumay Qgrop MOXHa
0OYHUCIIUTH 32 JOTIOMOTOI0 (POPMYJTH:

Qo= QD 0 4)
ne, Ceix - HaGIBIII TIUIOBTPATH Yepe3 BikHA, 110 BU3HAYAIOTHCA 33 (OPMYIIO0

(3), mpu kT, TAL

20 . CyMa BTpaT 4epe3 yCi iHMI OTOPO/KCHHSI Y MOMEHT 4acy HaWOiThIINX

TEIUIOBTPAT Yepe3 BiKHA.

BucnoBku 10 2 po3ainy

[Mpu BUOOPI OMATOBAIBLHOT CUCTEMH ISl IPOSKTYBAHHS YU PEKOHCTPYKIILii
MIANPHEMCTB  BAXJINBO  BPAaxOByBaTW  CaHITAPHO-TITIEHIYHI,  BHPOOHWYI,
EKCIUTyaTalliifHi Ta eKOHOMIYHI aCHeKTH. 3a3HaYMMO, 10 e(hDEKTUBHOIO MOXE OyTH
KOMOiHOBaHa CHCTeMa OMaJeHHs (IEHTPaTbHE MOBITPSHE ONMAJICHHS, MOETHAHE 3
3araJJbHOOOMIHHOIO BCHTHJIAIIEIO Ta BOASHUM HHU3BKUM THCKOM). JIJIs BUSHAYCHHS
TEIUIOBTPAT dYepe3 OKPEeMi OrOpO/DKEHHS BaXKIIMBO BpPaxoOBYBaTH (i3HUHI
XapaKTePUCTUKU MaTepialliB OrOPOKEHHS Ta 30BHILIHBOTO CEPEIOBUINA, 30KpEeMa:

—  Koe(]ilieHT TeIIONPOBIAHOCTI A;

—  TOBIIUHA OTOPOXKEHHS h;

—  IUIOIIA OTOPOJKEHHS S;

—  BHYTPIIIHIO Ta 30BHIIIHIO TEMIIEPATypy B Ta t3.

L1i naHi BUKOPUCTOBYIOTHCS SIK BXiJHI U1l pO3POOKH POTPaMu pO3paxyHKy
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PO3I1JI 3
PO3PAXYHKHU TEIIVIOBTPAT BUPOBHHUYOT'O ITPUMIIIEHHS

3.1. AHaqti3 TeXHOJIOTil /151 PO3POOKH 3aCTOCYBAHHS

OpnHi€ro 3 33a4 MaricTepChbKOro JOCITIDKSHHS € po3podKka MporpamMu Ha
MOBi creHapiiB JavaScript, ska m03Boige (axiBIAM IPOBOIUTU TOYHI TEILIOBI
pPO3paxyHKH, BpaxOBYIOUH BCi IMapaMeTpd KOXKHOTO OKPEMOTo MpPUMILICHHS.
JavaScript Mmoxe BuUKOpucTOBYyBarucs B (aitnax Beo-cropinok nopsia 3 HTML ans
peamizamii 1HTEpaKTUBHUX MOXJIMBOCTEH Ha BeO-CTOpiHKaX, a B SKOCTI

ckpurkoBux MoB - CSS i HTML ocrannix crannapris. [17-20]

MoBa JavaScript € BHCOKOPIBHEBOI, IHTEPIPETOBAHOK  MOBOIO
NpOrpaMyBaHHS, $Ka BHKOPHCTOBYETBCS JUIS CTBOPEHHS IMHAMIYHOIO Ta
IHTepPaKTUBHOIO KOHTEHTY Ha BeO-CTOpiHKaX. OCHOBHI XapaKTEpUCTUKH MOBH
JavaScript BKITI04aroTh:

1. Jlerkicth BUBUEHHS Ta BUKOpHCTaHHs: JavaScript po3pobieHo Tak,
00 OyTH TOCTYITHHM 1 3p03yMUTHM TS HOBaukiB. CHHTaKCHC MOBH TOAIOHUI 10
IHIIMX MOB MPOTpaMyBaHHS, TakuxX sk Java ta C++, mo noserurye nepexin ams
THX, XTO BXX€ BOJIOJII€ TOCBIIOM MPOrpaMyBaHHSI.

2. [upoke 3acrocyBanHs: JavaScript Mo)Ke BUKOPHCTOBYBATHCS SIK Ha
cTopoHi KimieHTa (B Opay3epi KopuCTyBaya), Tak 1 Ha CTOpOHi cepBepa (3a
Jonomoror miatdopm, takux sk Node.js). Lle mae MOXIMBICTE CTBOPIOBATH SIK
KITIEHTCBKI, TaK 1 CEpBEPHi TOJATKH.

3. [HTepakTuBHICTH: JavaScript BUKOPHCTOBY€ETHCS ISl CTBOPEHHS BEO-
CTOPIHOK 3 pI3HUMH PIBHSIMH IHTEPakTUBHOCTI. BiH Moxe pearyBaTu Ha mofii
KOPHCTYBayYa, TaKi SK HATUCKAHHS KHOTIOK, MEPEMIllICHHS MHUIII i BBEICHHS TAHUX.

4. O6pobka DOM: JavaScript moxxe MmanimyiroBard Document Object
Model (DOM) BeO-cTOpiHKH, IO JJO3BOJISIE 3MIHIOBATH CTPYKTYPY, CTHIIb Ta BMICT
CTOPIHKH B peaIbHOMY 4aci 0e3 Mepe3aBaHTAKECHHS CTOPIHKH.

5. ACHHXPOHHICTB: 37aTHICTh BUKOHAHHS aCHHXPOHHOTO KOAY J03BOJISIE
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B3aEMOISITH 3 CEPBEPOM Ta IHIIUMH pecypcamMu Oe3 OJOKyBaHHS BUKOHAHHS
IHITINX OTIepaIlii.

6. bararodynkuionansHicte:  3a  gomomorotr  JavaScript  MokHa
CTBOPIOBATH Pi3HOMAHITHI JIOATKH, BKIIOUAIOUX BaJligamito ¢popM, aHiMallito, irpu,
MOOLIBHI JOAaTKH Ta 0aratro iHIIoro.

3aranpHe BUKOpHCTaHHs JavaScript cripusie HOTo IUPOKOMY MPUHHATTIO Ta

HEBII'€MHOIO YaCTHHOK BeO-pO3pO0OK.

3.2. Po3paxyHOK NOTYKHOCTI

CaMoCTiHUI PO3paxyHOK CHCTEMH OMNAaJICHHs HE MPH3BEJC J0 YCHIIIHOTO
pe3yabTary, OCKUIBKHA €(EKTUBHICTh CUCTEMH 3aJISKHUTh BiJ MPAaBUIBHO 33JIaHHX
TEXHIYHUX mapamerpiB OyxiBii. CKIaIOBUMH CHCTEMH OMNAJCHHS € Taki
KOMITOHEHTH, SK KOTEJ, paaiaTopH, TpyOHu, HacocHu Ta KpaHW. OCHOBHI MOMHIIKH
IPU PO3paxyHKy OINAIIOBAIBHOIO OOJaJHAHHA BKJIIOYAIOTh HEBipHE BH3HAUCHHS
MOTYXXHOCTi. BakJIMBO BpaxoByBaTH OO0CAT NPHUMIIICHHS @pPU pPO3paxyHKaXx,
OCKUIbKM OMNAIIOETBCS HE IUIONIA, a Bechb 00’eM mpuMilieHHs. Po3paxyHOK
OMAJICHHS TPYHTYETBCS Ha cCHelianbHUX (opmynax, je B OCHOBY OepyThes
TEXHIYHI apaMeTpu OyIiBIIi:

P Marepiai i TOBIIMHA CTiH.

- KinbKicTh BiKOH i ABEpEH.

= [ToBepxoBi MepeKpHUTTs OyIiBIIi.

B 30BHIIIHI T2 BHYTPIMIHI CTiHH.

g ®i3uuHi napaMeTpu NpUMINIeHb (00’ eM).

[lpu cepilo3HUX MOMWIIKAX, KOJIM B PO3PaXyHKaX BHKOPHUCTOBYIOTHCS
PO3MIpH IUIOII TPUMIIIEHb 3aMICTh iX 00'eMy, cHCTeMa MOXE NpaIfoBaTh
HeeeKTHUBHO, 1 Koe(illieHT KOpucHOI aii Oyae MiHiMizoBaHmid. Hanpukian, Moxe
BUHUKHYTH CHTYyallis, KOJIM KOTeNn Oe3lepepBHO Mpaioe i Oarapei omaneHHs
Harpiri, aje B MPUMIIICHH] 3aJIMIIAETHCS TPOXOJIOAHO (HEKOPEKTHHI PO3paxyHOK
o0'emy Oarapeil onameHHs). Y TakMX BHUIAOKaX PEKOMEHAYETHCS IPOBECTH

nepepaxyHoK, BpaxOByIOUH BTpayeHi MapaMeTpH.
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[ToBHe onwucaHHs BCiX MapaMmeTpiB € 3aBIaHHSAM CKJIaJHHM, OCKLJIbKH
CHCTEMa CIIoYaTKy IMOBHHHA OyTH po3paxoBaHa, a IOTIM BUOMPAETHCS BiIIOBITHAN
Mmarepian. HaiTh HaliMeHIIa MOMMJIKA Yy pO3paxyHKax Jiamerpa TpyO Moxe
MIPU3BECTH 0 HemependadyBaHUX HACTIIKIB. ICHye crerianbHa mporeaypa Juist
YHUKHEHHSI TaKMX CHTyalliii, J¢ e(QeKTUBHICTb IepeBIpsIeThCS 3a BU3HAYCHOIO
¢dopmynoro. Ig mporenypa ogHAKOBa HE3aJIEKHO BiJl BUCOTH OymuHKY ab0 Horo
KUTBKOCTI MOBEPXiB, BPAXOBYIOUH JIUIIE KUTBKICTh MOBEPXIB 1 TEXHIUHI MTapaMeTpu
Oynisuni. J{J1s1 po3paxyHKiB iCHYIOTh ClielliayibHi Oy/iBeJIbHI HOPMH Ta CTaHAAPTH,
JIe 3aKJIaIeH] ONTHMANbHI TapaMeTpH A7l KOHKPETHOT TepuTopii. [6]

Hwxue mopani crhpoieHi ¢opmynu s oOuuciieHHs KoedimieHTa
TEIUIOBTPAT MPUMIIIEHHS Ta BU3HAYCHHS HEOOX1THOI MOTYXHOCTI iH(ppauepBOHOTO

Ta CTaHAAPTHOTO KOHBEKIIITHOTO OIajeHHsI.

3.3. ®opmyna po3paxyHKy TelJIOBTPAT NPUMIilLleHHS

IIpaBunbHI pO3paxyHKH IIOTYXKHOCTI Ta IHIOIMX TIapaMeTpiB CHCTEMH
OMAJICHHS Ha eTarli po3po0KH JOMOMOXYTh YHUKHYTH MOAAIBIINX MPOOIEM LI0A0
HiATPUMKH TEMIEPaTypPHOTO MIKPOKJIIMATy Ta OLIHUTH AOLIJIbHICTh BUKOPHCTaHHS
Ti€l UM IHIIOT CUCTEMH I KOHKPETHOTO PUMIIIeHHS. [7, 8]

TouyHwuii TEMIOBUH po3paxyHOK MOXe OyTH MPOBEJCHUI 3 BpaXyBaHHIM BCiX
napaMeTpiB KOXKHOTO OKPEMOro BHPOOHHYOro abo JKUTIOBOTO MPHUMIIICHHB.
EdexTHBHICT, CHUCTEMH  ONANIOBaHHS  MOXHO  OOYUCIUTH  ypaxXOBYHOUH
TEIJIOBTPATH MpUMIILeHb. TeIIOBTPaTH Y IPUMILIICHHSAX XUTIOBHUX 1 KOMEPLIHHUX
Oy/iBeNb CKIIQJIAlOThCSI 3 JBOX OCHOBHHX YACTHH: BTPAT TEIUIA Yepe3 30BHIIIHI
KOHCTPYKIIi (CTIHM, BiKHA, MJJIOTH, IIEPEKPHUTTS) Ta BUTPAT TeIlIa Ha OMaJCHHS
MOBITPS, O NPOHUKAE B NPHUMIIICHHS Yepe3 HEIIUIBHOCTI B KOHCTPYKIIAX. Y
MPOMHCIIOBHX TMPHUMIIIEHHAX TAaKOX BPAaXOBYIOThCS IHIINI pKEpesia TEIIOBTpaT.
Po3paxyHOK TemIOBTpaT NMpHMIIEHHS BKIIOYae B ceO¢ BH3HAYCHHS CYMapHHX
BTpaT TeIjia 4epe3 00ropoKyBaJlbHI KOHCTPYKIi (30BHIIIHI 3aXHIEHHS) Ta JUIs
BCIX OMNMAIIIOBAIbHAX MpUMiLIeHb. [Ipy JesKUX yMOBaX MOKHA HE BPaxOBYBaTH

TEIUIOBTPATH 4Yepe3 BHYTPINIHI 3aXWIICHHS, SKIIO PI3HHI TEMIIEpaTyp MiX
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MPUMIIIEHHIMH, SIKi BOHU PO3IUISIOTH, He niepeBuirye 3 °C. ®opMmyna po3paxyHKy
TEIUIOBTPAT IPUMIIICHb:
Q. (xB1/49ac)=100 SK,;K,K;K4K:sKsK/ 1000 )

e Q. — mepebadyBaHa TEIUIOBA IMMOTYXHICTh, KBT/gac
100 Br/M> - muToMa BenWdMHA TEINIOBUX Brpar (65-80 Br/M kB). B il cxman
BXOISITh BUTPATH TEIUIOBOi eHeprii, ski BiAOyBalOThCS depe3 MNOMTHOICHHS
BIKHaMH, CTIHAMH, TMIJJIOTOI0 Ta CTENCl0; BTPAaTH Yepe3 BEHTUIALIO 1
HEerepMeTH4YHI KOHCTPYKUii mpumileHHs Ta iHmi ¢akropu. S - Le Iwoma
NPUMILICHHS B KBaIPATHUX METpax.
K1 - xoedimieHT TemIoBTpaT BiJ| BIKOH:

- g 3Buyaiinoro ckminug K1 =1,27;

- ans nonsiiHOro ckiomnakety K1 = 1,0;

- ans notpiitHoro ckionakery K1 = 0,85.
K2 - koe(imieHT TEMmI0BTpaT BiJ| CTIiH:

- s cnadkol Termoizomsii K2 = 1,27;

- JUIsl CTIHM 3 IBOX Ierenb abo 3 yTerumoBadeM ToBiuHoo 150 mm K2 = 1,0;

- ans mo6poi rerutoizomsanii K2 = 0,854.
K3 - xoedimieHT CIIiBBiAHOIICHHS TUTONII BiKOH 1 IMiIJIOTH:

- 1pu 10% - K3 =0,8;

- 1pu 20% - K3 =0,9;

- 1pu 30% - K3 =1,0;

- mpu 40% - K3 =1,1;

- 1pu 50% - K3 =1,2.
K4 - xoediiieHT 30BHINIHBOT TEMITEPATYPH:

- 1pu -10 rpagycax - K4 =0,7;

- 1pu -15 rpagycax - K4 =0,9;

- npm -20 rpagycax - K4 =1,1;

mpu -25 rpanycax - K4 =1,3;
- npu -35 rpagycax - K4 = 1,5.

K5 - KiNBKICTh CTiH, IKI BUXOASITH Ha30BHI:
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- omHa-K5=1,1;
- mBi-K5=1,2;
- 1pu - K5=1,3;

- yotupu - K5=14.
K6 - Tun npuMinieHHs, po3TallioBaHOTO HaJl PO3IJISyBaHHM:
- xonoxane ropule - K6 =1,0;
- rerute ropuie - K6 =0,9;
- omnamoBaibHe npumimeHHs - K6 = 0,8.
K7 - Bucora npumineHHs:

2,5 MK=1,0;
-3,0 M K=1,05;
-3,5MK=1,1;
-4,0 MK=1,15;
-45MK=12.

[Ticns Bu3HaueHHs Koe(imieHTa TEIUIOBTpAT MPHUMIIICHHS IPOBOISTH
PO3paxyHOK HEOOXiTHOI MOTYXXHOCTI OINAaNIOBAJbHUX MPHUCTPOIB, TAaKHX SIK
iH(ppadepBOHE SIICKTPUYHE ONAJICHHs a00 SIICKTPHYHE KOHBEKIiiTHE OTIaJICHHSL.

[Mpuniun pobGotu iH(pauepPBOHOTO ENEKTPUYHOTO OIAJICHHS IOJISrae B
TOMY, IO JPKEPENo iH(pauepBOHOrO BHIIPOMIHIOBaHHS TeHEpYeE, GopMye TermoBe
BUIIPOMIHIOBAHHs 1 Hampaeisie #oro B 30HY 00irpiBy. lle BumpomiHIOBaHHS
MOTpAIUIsiE Ha OrOPO/KYBAIBbHI KOHCTPYKMIi (Imijyiora, CTiHH), TEXHOJOTiYHE
oOnagHaHHsS 1 Tima JOfeH, 110 nepeOyBalOTh B 30HI  iH(pauepBOHOIO
BUIIPOMIHIOBaHHS, Harpisatouu ix. IToTik iH(ppauepBOHOro BUPOMiHIOBaHHS, KUl
MOTIMHAETBCS. ONATOM 1 MIKIPOIO JIFOJMHH, CTBOPIOE TEIUIOBHA KoM(opT 06e3
MiZABHUINCHHS TEMIIEPaTypH HaBKOJIMIIHBOTO MOBITps. B mnpuMilieHHsX, sKi
00IrpiBatOThCs €IEKTPUYHUM 1H(GPAUECPBOHUM OMAJICHHSM, MOBITPS 3aIMIIAE€THCS
MPAaKTUYHO TMPO30PUM Ui 1H(PaYepBOHOTO BUIIPOMIHIOBAHHS, 1 HOro Harpis

3MIACHIOETHCS 32 PaxXyHOK "BTOPHHHOTO Terura", TOOTO KOHBEKIII Bix 00'€KTIB i
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KOHCTPYKIIi#, HArpiTUX iH(ppauepBOHUM BUIIPOMIHIOBAHHSIM:

(hopMyna BU3HAUYEHHS ITOTYKHOCTI 1HQPaIepBOHUX ONATIOBAJIHLHUX MTPHUIIaIiB

N=0,8Q, (6)
ne Q; — KoediIliEHT TEIUIOBTPAT;

(hopMyIia BU3HAYCHHS MOTY>KHOCTI CTAHIAPTHOTO KOHBEKI[ITHOTO OMAaIeHHs

N=12Q @)

ne Q, — KoediIlieHT TEIUIOBTPAT.

Sk noka3ye nopiBHsHHS KoediuieHTiB Bix 1,2 10 0,8, pi3Hullst B He0OXiaHIi
MOTY>KHOCTI OTAJICHHS CTAHOBUTH 1,5 pa3u Ha KOPUCTh iHHPaYEPBOHOTO OMATCHHS.
(7, 8]

3 ypaxyBaHHSIM TOTO, II0 KOHBEKI[if{HE OMaJeHHs IMpaIioe NpUOIM3HO 12
ToAvH Ha 7100y, a iHppadepBoHE - 4-6 TOMUH Ha 100y, OTPUMY€EMO EKOHOMIIO B 4,5—
6 pa3iB Py BUKOPUCTaHHI CUCTEMH €KOHOMIYHOTO EJIEKTPUYHOTO iH(pauepBOHOTO
onaneHHs. JlomatkoBy exoHOMito (1m0 40%) MOXXHA OTpPHMAaTH 3a JIOTIOMOTOIO
BUKOPHUCTaHHSI TEPMOPEry/sITopiB. EKOHOMIYHA BUTro/1a H(PPauepPBOHOTO OMAJICHHS
JIOIATKOBO 3pOCTAE 31 30LTBIICHHSAM BHCOTH MPUMILLICHHS, SIKS OMaTFOEThCS.

TouHuii TErIOBHH PO3paXyHOK MOXe OyTH MpOBEACHHH (axiBUsMHU 3

BpaxyBaHHSM BCiX ITapaMeTpPiB KOXKHOT'O OKPEMOTO MPUMIIICHHSL. .

3.4. Po3po0Oka po3paxyHKOBOI IpOrpamMu

OnnuM 13 3aBIaHb € Po3poOKa MporpaMud Ha MOBI crieHapiiB JavaScript
JI03BOJISIE TIPOBOAWTH TOYHI TEIUIOBI PO3paxXyHKH CIEUialiCTaMH 3 BPaxXyBaHHSIM
BCIiX MapaMeTpiB KOXXHOTO OKPEMOTO ITPUMIIICHHS.

JavaScript - e MoBa creHapiiB, SKHHi MOXeE 3acTOCOByBarucs y (aimax
Web-cropinok mopsin 3 HTML st peanizaiii B Web-cTopiHKax iHTepakTHBHUX
MoxuuBocreil. [9, 10, 12]

Po3poOka mporpamu J03BOJIIE BHUKOHYBaTH PO3PAXYHKH IOTY>KHOCTI

OTAJTIOBANILHOI cHCTEeMH 3a jgonomoror dopmynu (5). ®Paitnm calc.html Oymo
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CTBOPEHO JIJIsl BiZloOpakeHHsI JOPMH, SIKa MICTHTh €JI€MEHTH YIPaBIiHHS, TaKi K

TCEKCTOBC IOJIC, IMMPAIlOpCUb Ta KHOIIKA. Hl CIICMCHTHU praBJ’IiHHﬂ an/I3Haqui JUI

BiJJOOpa)keHHsI TMTaHb, BOCbMH BapiaHTIB BBEICHHS JAHUX 1 KHOIIKH, sIKa JJO3BOJISIE

obuncnuTi 00paHi MapaMeTpH 3a JOMOMOTo0 (JOPMYIIM PO3paxyHKy TEIUIOBTpAT

npumitieHHs. Humxue naBenena wacruHa HTML-koHCTpykiii, sika MICTUTBCS Y

¢atimi calc.html.
<htmI>
<head>
e P, {50550, 1,500 9s095D50s 55 Y 559995 o5 UssZ ==
<link rel=stylesheet href="./menu_c.css" type="text/css"/>
<link rel=stylesheet href="./style.css" type="text/css"/>
</head>

<style>

</style>

<script >
// byHKLis 115t 0OpOOKH MEpeMHKAadiB 3a iM’sIM
function getCheckedValue(radioObyj) {
if(!radioOby)
return "";
var radioLength = radioObj.length;
if(radioLength == undefined)
if(radioObj.checked)
return radioObj.value;
else
return "";
for(var i = 0; i <radioLength; i++) {
if(radioObj[i].checked) {

return radioObj[i].value;
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}
}
return "";
¥
dopmyra po3paxyHKy HOTYHKHOCTI CUCTEMHU (5) IPHEICTABICHA Y BUIIISII
DYHKLIT:

//yHKI1IS IPOpaxXyHKY MOTYKHOCTI 3a opMyIoro
function calcul(){

Qt=(100.0 * f.S.value * getCheckedValue(f.k1) *
getCheckedValue(f.k2) * getCheckedValue(f.k3) * getCheckedValue(f.k4) *
getCheckedValue(f.k5) * getCheckedValue(f.k6) * getCheckedValue(f.k7))/1000;

alert("Qt ");

}
</script>
<body>
<div class="main">
<div class="menu" style=">
<ul>
<li><p>
<ul>
<li><p id=about
onclick="alert(',,U,,0,,Q,,M,,T,,.L,.@ ,,Q,,0,,H,,Q,,@,,V,,T,,N,,K,, T
»3,,E,,P,,L,,0,,B,.S,,Q,,@,,S ,,P,,Q,, LML, Z,,E, N, N, } ..} .0 5 WssDss } Y 5 5)"5, P10
Sp></li>
<li><div></div></li>
</ul>
</li>
</ul>
<h6>,,U,,0,,Q,,M,,T,,.L,,@ ,,Q,,0,,H,.Q,@,,V,.,T,,N,.K,, T
»3,,E,,P,,L,,0,,B,,S,.Q,,@.,,S ,.,P,,Q,.1,MI,.Z,.E,.N,,N,,”</h6>
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</div>

Puc.3.1. — BikHO BBOAY JaHUX

Juist peanizanii iHTepaKTHBHUX MOXJIMBOCTe Web-cTopiHku 0yJ10 CTBOpEHO
¢aiin MmoBH ceHapiiB JavaScript BukoHaBum komanuay File — New — JavaScript 3
iM'sim calc.html. [11, 13, 14]

30epiranHs BinoOpaKyBaHUX MMATAHb, BAPIAaHTIB BIAOBII, a TAKOXK 1HICKCIB
MPaBUIIBHUX BIMOBiIEH Y pO3paxyHKOBOI IpOrpami peallizoBaHo 3a JOMOMOTO0
MacuBiB JavaScript iHimiamizamis, skux ornucana y ¢aitni menu_ html.

Hwxue mnpencrasieHa YaCTUHA KOHCTPYKIIi, MI0 OINHCY€E JaHy
iHiLianizauito.
<div class="menu" style=">

<ul>
<li><p>.D,,R,.[ B, ) B.s,.p.</p>
<ul>

<li><p id=about
onclick="alert(',,U,,0,,Q,,M,,T,,.L,,@ ,,Q,,0,,H,,Q,,@,,V,,T,,N,,K,, T
»3,,E,,P,.L.,,0,,B,.S,,Q,,@,,S ,,P,,Q,,LLML,Z, . E, N, N, D, b 1o 10D 5955UssD5] 155X 555D §51
25V 53950ss § 25 25Golss o' )"0 Pl L </ p></1i>

<li><div></div></li>
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<hl>
</li>
</ul>
<h6>,,U,,0,,Q,,M,,T,.L,, @ ,,Q,,0,,H,,Q,,@,,V,,T,N,,K,, T
»3,,E,,P,.L,,0,,B,.S,.Q,,@,,S ,,P,,Q,,,LMI,,Z, E, N, N,,"</h6>
</div>
<div class=calc>
<1 5,005} 55D55 F 55V 55Wss F 55U ™55Y 55 $55 U5 L5555 ~55D 55K5D5ErsD5sXs™55D5 200
”uaaNa’”p”u”{”}”y”{”p”%(’i”r -->
<form name=f>
<h3>S - .} ,,{,,r <input type=text name=S value=100 /><input
type=button value=,,Q,,p,,{ onclick="calcul();"/></h3>
<h3>, {,,1,,,,~,,U,,,,, 5105, {,,~:</h3>
<input type=radio name=k1 value='1.27' checked/> -
15%53L35Y 2520055055 Z55~55 W 55 {5 |13y~5~5°
<input type=radio name=k1 value='1"/> - t,11,,2,,~,,y,,Z
”{”p” ”u””
<input type=radio name=k1 value='0.85'/> - ,.i,,2,,~,.y,,Z
kel {77p” ”u””
<h3>, {0,555, 5555D; 55155~ </N 3>
<input type=radio name=k2 value='1.27' checked/> - ,.s,,p,,~,.p
sy, X, “<br/>
<input type=radio name=k2 value='1'/> - i,,~,.p ,,r 2 ,,,,S,,
13V 55~55Y 35D55 055 UnsT55D5 200 535515 G5o Y0~ 150 .4 3 <br/>
<input type=radio name=k2 value='0.854"/> - ,p ,,u,,1,,X,,,,<br/>
<h3> {50, smslas Ly, by~ Uy~ o, £, D~ 1,8,8,,y:</h3>
<input type=radio name=k3 value='0.8' checked/> - 10%
<input type=radio name=k3 value='0.9'/> - 20%
<input type=radio name=k3 value='1"/> - 30%
<input type=radio name=k3 value='1.1'/> - 40%
<input type=radio name=k3 value='1.2'/> - 50%
<h3>,,{,0,,~55 5X5L55 15535 ~5555U55 } 3585535 D 599595 « -33555Y (55555555 5Lsse - «
sonsl 55XooD 5y W, 0,1 ):</h3>

VY xoxi oOuYHMCNeHHS TPU TMiATBEpIKCHHI BUOpAaHMX BapiaHTIB BiJMOBifi
HATUCKAaHHSIM KHONKH «Po3paxyHOK» BUKIHMKaeThbcs 0OpoOHHMK getQuestion ()
BUKOHAHHS SIKOTO JTO3BOJISIE BiMOOpA3sHTH BIANOBIAb MPH 3aJ@HUX Mapamerpax.
Hwxue npescraBiieHa YacTUHA KO, 110 BIAMOBIIAE 32 JaHy OMEpallito.

<input type=radio name=k4 value='0.7' checked/> - -10

<input type=radio name=k4 value='0.9'/> - -15

<input type=radio name=k4 value='1.1"/> - -20
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<input type=radio name=k4 value='1.3"/> - -25

<input type=radio name=k4 value='1.5"/> - -35

Juis Toro mo0 naTH KOPEKTHY OIIHKY KOpPHCTYBaueBi B OOpOOHHKY
getQuestion () mpu HATUCKaHHI KHOMKH «JlOMOMOTra»OHOBIIOIOTHCS 3HAYCHHS
enemeHTiB checkbox. Hmkue npeicraBieHa KOHCTPYKITis, IO 3MIHCHIOE TaHy JIO.

for(var m = 0; m < answers[i]; ++m)

{ switch (answerTrue[k]) {

case 1:

document.getElementByld('brl').value = 1; break;
case 2:

document.getElementByld('br2").value = 1; break;
case 3:

document.getElementByld('br3").value = 1; break;
case 4:

document.getElementByld('brd").value = 1; break;

default: { alert("Error"); this.close(); }

}

k++; }

Hiokue mpecTaBieHa OCHOBHA YaCTHHA KOAY IO BPaXOBY€E THI MPUMILICHHS, SKE
3HAXOAMUThCA HaJl THM, L0 PO3PAXOBY€EThCsA( XOIOAHE TOPUILE; TEIIe TOPHUILE;

OTIATIOBAJILHE MTPUMIIIEHHS).

</h3>

<input type=radio name=k6 value='1.0' checked/> - ,,|
SRS | I ' AR |

<input type=radio name=k6 value='0.9"/> - JERTIN QT
2589535Y 5551l

<input type=radio name=k6 value="0.8'/> - ,,p,,|,,l,,p»|

. 13
”N”u ’7)”}’77} 1”<”u”N”N”
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32,15,V 105595D 25555Y 55 § 195Uy ™55~s, +</N3>
IIpu HaTHCKaHHI HA KHOMKY TOJIOBHOTO MEHIO «P03paxyHOK», 3’SBISETHCS

BIKHO 3 pe3yJIbTaToM OOYMCIICHHSI JIOIMyCTUMOT MOTY>KHOCTI CUCTEMH OIAaJFOBAHHS
3 ypaxyBaHHSIM 3amacy TMOTY)XHOCTI MpPUMIIMICHHS J0 KOl BXOIUTH IISTh
napameTpiB BUCOTU HPUMILICHHS
<h3> 1.,V 1035550 59995Y 55} 1s<rslyy~5y~s, -</h3>

<input type=radio name=k7 value='1.0' checked/> - 2,5
)

<input type=radio name=k7 value='1.05'/>- 3,0 ,,}

<input type=radio name=k7 value='1.1'/>-3,5 .}

<input type=radio name=k7 value='1.15'/> - 4,0 ,,}

<input type=radio name=k7 value='1.2"/>-4,5 |}

</form>

</div>
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Puc. 3.2 — BikHO BUBOIY JaHUX PO3PAXYHKY

BucHoBku 10 3 po3aiay

VY po3nini qociikeHo eeKTHBHICTh OMAIOBAIBHOI CUCTEMH, IO 3AJIE)KUTh
BiJl MPAaBWJIBHO 3aJIaHUX TEXHIYHUX MapaMmeTpiB OyAiBii Ta GOpMyNIN po3paxyHKY
TEIJIOBTPAT NMpHUMilleHHs. Po3paxyHKH omaneHHs 3AiHCHIOIOTHCS 3a JOMOMOTOI0
crieriiabHUX popmyn (5, 6, 7), B OCHOBY SIKHX TOKIAJCHI TEXHIUHI MapaMeTpu
OyniBii (Taki sk Marepian 1 TOBIIMHA CTiH, KUIBKICTh BIKOH 1 JABEpeii, MOBEPXOBI
MIEPEKPHUTTS, 30BHILIHI Ta BHYTPIMIHI CTiHM, Qi3MYHI MapaMeTpu NpUMilleHb). 3
ypaxyBaHHSM pE3ylbTaTiB  pPO3paxyHKIB Ta  BIAMOBIJHMX HOPMATHBHUX
JOKYMEHTIB, 1110 PETYJIOI0Th ITapaMeTpH MIKPOKIiMaTy BUPOOHWYMX IPHUMIIIEHb,
Oymo po3pobieHo mporpamy Ha MoBi JavaScript, sika M03BOIISIE€ OOYHCITIOBATH

KOE(DILIEHT MOTYXHOCTI OMNATIOBaJIbHOI CHUCTEMH, BPaXOBYIOUM BCl HapameTpH
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KOYXHOTO OKPEMOTO TPUMIIIEHHSI.

PerynioBaHHs TeMIepaTypd B NPUMIIIEHHI MOBUHHO 3/iHCHIOBATUCS 3
ypaxyBaHHSIM TEIUIOBUX MOTOKIB Bijl 00JIaJIHAHHS, [TPU [[bOMY HAJA€ThCS MepeBara
oOllalHaHHIO 3 HEBEJIMKOIO  EJEKTPUYHOI0  IOTYXHicTio. Po3ramryBanHs
oOnajHaHHs TOBUHHO OyTH TakuM, I00 TEIUIOBI IOTOKH BiJi HBOrO HE
HATPABJIUTHCS HA JIFOAMHY. TakoX CIIiJi OOMEXYyBaTH KiUTBKICTh OOYHCIIOBAIBHOI
TEXHIKM B MPHUMIMICHHI T4 YHUKATH BUKOPHCTAHHS ITiJUIOTOBHUX OIANIOBATIHHUX

cncrTem.
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BUCHOBKN

3abe3neyeHHs] ONTHMAIBFHOTO TETIOBOTO PEXXUMY B POOOUOMY NMPHUMILICHHI
JUis eeKTHBHOI opraHizauii mnpaii € OJHI€I0 3 KJIIYOBHUX 3a7ad KOHTPOIIO
MIKpOKJIIMaTy B raiy3i oxopoHHW mpami. [IpaBuibHI po3paxyHKH HOTYXXHOCTI Ta
IHIIMX TapaMeTpiB CHUCTEMH ONalleHHs Ha eTani MpPOEKTYyBaHHS J0NOMararoTh
YHUKHYTH TOJAJBIIAX MPOOJIEM 3 YTPUMAaHHAM TEMIIEPAaTyPHOTO MIKPOKJIIMATY Ta
BU3HAYUTH ©(QEKTUBHICTh BHKOPHUCTAHHS KOHKPETHOI CHCTEMH MJIsI JaHOTO
MPUMILLEHHS.

V 1iif poborti Oyi10 MPoOBeJEHO aHali3 BIUTUBY ITapaMeTpiB MIKPOKJIIMaTy Ha
OpraHi3M JIFOIMHH, a TAaKOXX BH3HAYEHO BHMOTHU [0 MapaMeTpiB MiKpOKIiMaTy
MPUMIIIEHHS Ui PI3HUX TEPIOAIB POKY, BPaxOBYIOUM pi3HI BHAM BHPOOHWYOT
nisibHOCTI. Po3paxyHKM omanieHHsi 3IIHCHIOIOTHCS 3a JIOTIOMOTOKO CIIelialbHUX
dopmyn (5, 6, 7), ki 0a3yrOThCcS Ha TEIDIODI3MYHUX TapaMeTpax OyaiBenb Ta
MarepiaiiB. 3 ypaxyBaHHSM pe3yJbTariB AOCHIIpKeHb (OPMYN Ta BIIMOBIAHUX
HOPMAaTHBHUX CTaHAAPTIB Oyiia po3pobOieHa mporpama Ha MoBi JavaScript, sika
JIO3BOJIIE  OOYMCIIOBATH KOE(IIIEHT TOTYKHOCTI OMNAOBAIBLHOI CHUCTEMH,

BpaxoBYIOUU BCi napaMeTpu KOXXHOI'0O OKpEMOTo HpI/IMiHIeHHH.
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BUJIOIOCTI TAd IBM/IKOCTL PYXYy HUBITPH B POUOU1IM 30H1 BUPUUHMYINX
npumimensllepion poxy

OHWUW Jlecka — Ia
Jleeka — 16

Cepeonwoi saxckocmi — Ila
Cepeonvoi saxckocmi — 116

n Baoicka — 111
Jlecka — la
Jleeka — 16

Cepeonvoi saxckocmi — I[la
Cepeonwoi sadickocmi — 116

Baoicka — 111

ID banny:
1015786818

Jonatox B. OnrtumanbHi Ta AOMYyCTHMI BEJIMYHHUA TEMIIEPATYPH, BiIHOCHOI

BOJIOTOCTI Ta IIBHAKOCTI pyXy TOBITpS B poO0Odild 30HI BHPOOHHYHMX

npuUMiLLeHb

onTuMalJibHa

Kareropist po6it

22—24
2123
18—20
17—19
16—18
23—25
22—24
2123
20—22
18—20

Temneparypa, °C

BEPXHHA MeKa

25
24
23
21
19
28
28
%
27
26

MOCTINHUNX

aAonyctnma

HUXHA

Ha poOOYHUX MicHAX

X x
= B
= =
E S
‘-
= =
I
26 21
25 20
24 17
23 15
20 13
30 22
30 21
29 18
29 16
28 15

MeXa

HEenoCTINHNX

18
17
15
13
12
20
19
17
15
13

[pumitka: * Binblia MBUAKICTE PyXy HOBITPS y TEIUIMH NEpiox
JIOIyCTHMIl TeMIIepaTypi HOBITpsi, MEHIIA — MiHIMambHIH. [ cepelHiX BENIUYHH TEMIIepaTypH
MOBITps IIBUAKICTH HOTO PYXy JO3BOJISIETHCS BU3HAYATH IHTEPIOJIILIEI0; IPH MiHIMaIbHIH TemIeparypi
MOBITps MIBUAKICTH HOTO PyXy Moske Opatucs Takox Hinkde 0,1 am/c — mpu aerkiit po6ori it zHuwkye 0,2
M/c — Tipu poOOTi ceperHbOT BAKKOCTI Ta BaXKKIMH.

Doxkepena Ha win ctopinui: 1-11, 14-15, 18, 26-27, 31, 34, 36, 38-39, 41-43, 45, 50, 72
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BignocHa BoJsioricTh, %

OnTumanbHa

40—60
40—60
40—60
40—60
40—60
40—60
40—60
40—60
40—60
40—60

75
75
75
75
75

55 (npu 28 °C)
60 (npu 27 °C)
65 (npu 26 °C)
70 (npu 25 °C)
75 (npu 24 °C)

00UHMX MicHsIX

IHHX i HeMOCTIHMX,I0NMYCTHMA HA PO

He OiJbIne HiK mocTi

ONTHMAJIbHA, He OlIbIIe HixK

0,1
0,1
0.2
0,2
0,3
0,1
0,2
0,3
0,3
0,4

POKYy BIANOBia€ MaKCUMAJbHIH

A NigmiHa cumsonis

KomeHTa

IIBuakicTh pyxy, M/c

He 6invwe nixe 0,1
He 6invwe nioe 0,2
He 6invwe nixe 0,3
He 6invwe nioxe 0,4
He b6invwe ixc
0,1—0,2

0,1—0,3

0,2—0,4

0,2—0,5

0

pi
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48 CTtypeHTcbKa pobota ID damnny: 1015781634 HasBuanbHuM 3aknapn: Luhansk Taras Shevchenko Nationa! 3 Axepeno  0.46%

CrtopiHka 55 3 55
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