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Amnnarmna

JlummomMaslK k008 Heri3l  akpUIAbl Kajda YHIH KaIlbIKTaH OacKapy OOJIbII
TaObIaAbl. TEXHONOTHSUIBIK JKOHE JIe TMaijalaHy CypakTapbsl alblHAa aja
KapacTelppulFad.OHBIH ~ OarmapiaaMacekl  aBToMaTThl [0S  Herizigeri MoOOWIBIL
KOCBIMIIIa apKbUIbl 0AaCKapbhUIATBIH KBUIBIN >KacaJIbIH/BI. JK0OaHBIH eMip TIPIIUIK
KayINCi3iriHe 3epTreysiep >Kyprizunai. byn xko0aHBIH 3KOHOMHUKAIBIK OeyiMiHe
KETKEH IIBIFBIHIAPHI aHBIKTAJIIBI.

AHHOTANHUA

OCHOBO1 TUIIIOMHOTO MPOEKTA SIBJISECTCA AUCTAHIIMOHHOE YIPABICHUE YMHBIM
ropooM. TexXHOIOrM4ecKkue M HKCILTyaTallMOHHBIE BOIPOCHI MPETycMOTpPeHbI.Ero
nporpaMmma Obliia pa3paboTaHa aBTOMaTUYECKU C TIOMOIIbI0 MOOMIIBHOTO MTPHIIOKEHUS
Ha ocHoBe IOS. IlpoBeneHsl ucciaenoBaHus OE30MACHOCTH KU3ZHEIAEATEIBHOCTH
npoekTa. B 3koHOMUYecKoil yacTh JaHHOTO MPOEKTa ObLIIM ONPEIEICHBI 3aTPATHI.

Annotation

The basis of the diploma project is remote control of a smart city. Technological
and operational issues are provided. Its program was developed automatically using an
10S-based mobile app. Research on the project's life safety has been conducted. In the
economic part of this project, the costs were determined.
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Kipicne

Yitni aBroMarTanapipy (smart home, Hemece home automation) — opexerrepi
OpBIH/IaYFa KOHE aJaMHBIH apajlaCybIHCHI3 OeTiIi Oip MIHAETTEP I IIeIIe ajJaThlH Vi
KYPBUIFBUTAPBIHBIH KYiieci.OChl KalllbIKTaH 0acKapy Typabl )K00aHbI ©3 KOJIBIMBI30EH
KYPaCTBIPBIIT iCTEII MIBIFY.

JKyMBICTBIH MaKcaThl  KallbIKTaH OacKapbUIATBHIH aKbUIABI YH KOOACKHIH
KYPaCTBIPBII MIBIFY OOIbIN TaObLIAIbI.

bipiami Tapayma akpUIApl Y JKoOacel  JKaWimel  aWThUIAbl. OHBIH
TapUXBbI,KOJAAHBUTYBI,HET13T1 MapaMeTpIepi Kailsibl co3 eTiII.

Exinmi Tapayna ocbl jko0ara KOJJIAHBUIATBIH CXeManap,Kypajijiap >Kauibl
KbICKaia MajiiMerTep Oepinai. Ochl )KyHeHI KYPacThIpy HET131 KOPCEeTUIII.

Ymiamn Tapayna Arduino IDE  GarnmapmamachiHia TaHIAIBIN — aJbIHFAH
KOHTPOJUIEPMEH JKYMBIC KacaibiHaabl. OHBIH  JaTYUKTEPMEH  Kajlall JKYMbIC
KACaWThIHBIH Kepyre Ooinanel. JXKoHe 1€ KOHTposuiepiep KOCBhIMINIA HHTEPHETKE
xanranran.JOS Herizinge OackapeiiaTelH Blynk KochiMIackl apKbUibl OacKapbLTy
KOPCETUIIL.

TepTiHml xkoHE OeciHIIl TapayJa eMmip TIPIILIIT KAyllCI3Airt >KoHe
YKOHOMUKAJIBIK OaFbIThl OOMBIHINIA KAXKETTI €CENTeyep KYPri3ull.



1 TexHOJOTrHAJIBIK 00J1iM

1.1 AKbLIABI Yii JereHimMi3 He?

Yiini aBromartanapipy (smart home, Hemece home automation) — opekerrep/ii
OpBIHJIayFa KoHEe aJIaMHBIH apaacybIHCHI3 O€NTil Oip MIHACTTEP 1 HIelIe ajJaThiH Yi
KYPBUIFBUIAPBIHBIH KyHeci. MyHIall opeKeTTep/diH €H KON TapaiFaH MbICaJiaphl:
IIaMIapIbIH aBTOMATTHI JKaHBIN-OIIIYi1, aBTOMATTHI KBIIBITY JKOHE ayaHbI Ta3apTy, OpT
JKOHE 0acKa TOTEHIIE JKaFaiyiapJia aBTOMATThI Typ/ie Y HeciHe xabapiaama xkioepy.

Kazipri Tapma yiai aBTOMATTaHABIPY ©TE BIHFAMIBI JKOHE HKEMIl OOJIBII
xacanrat. [laligananymsl KaKeTTUTIKTEpiHe colikec OamTaynapabl ©3 OeTiHIIe Ty3el
anajpl. OpuHe OYHBI JKY3€re achlpy YIIiH aKbUIABI YU Heci, KYphUIFBUTAPABIH Kaiiaa
OpHaJacKaHbIH, KaHJAW MIHJETTep aTKapaThIHBIH YKOHE OJIapAbl Kallaii OpbIHAayFa
00JIaThIHBIH OLTy1 THIC.[1]

AKBUIIBI YHIIH MHTETPpAIlAsIIaHFaH KYHeCl TToTep HeMece KeHCe FUMapaThIHBIH
OapibIK aynaHIapbiHAAa KYPBUIFBIHBL OacKapyAbl TOJBIK aBTOMATTAaHABIPY OOBIT
TabbUIa bl by cisre xeke OJOKTap bl 1a, 0apIIbIFbIH Ja OacKapyFa MyMKIHAIK Oepei.
byn ceHcopiblk TakTagarbl OartbipMmaHbl 0acy, aid cMapT@OH HeMece IUIaHIICeTTi
KOJIJIaHy apKbUIbl KOMaHalap bl KallbIKTaH Oepyre 0oJabl.

1.1 cypet - AKbu1IBI Y1 MBICAJIBI

1.2 AKpL1ABI Yil TAPUXBI

En amramker okyiie 1961 kbuibl  e3iH  kapusiaabl. On 3amaHayu
TEXHOJIOTHUSsJIADMEH CaJIbICThIpFaH/a ©Te€ KapamailbiM Ooiabl. AjamMaap ©MipiHiH
OapJIbIK KE3EHIHIE SPTYPJIl KYPhUIFBUIAP/IbI )KETUIIIPE OTHIPHIIN, ©3€PIHIH OMIpJIepiH
YKEHUJIJIETYTe ThIPHICTHI. JKaOIbIKTHI KaIlIbIKTaH 0acKapy UAEsChl OChLIak naia 00bl:
azaM YHEMl O KaWJIbUIBIKKA YMTBUIABI. AJFalllKbl  «aKbUIAbDy YHJIEpIIH Oipi
Awmepukanarbl 0ail TypFbiH Yi Oonapl. Omap Typii TYPMBICTBIK TEXHHUKAMEH JKOHE
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ANIEKTPOHUKAMEH >KaOAbIKTAIFaH. YaKbIT ©Te Keje O0apliblK KYpbUIFbUIApABl Oip
XKep/eH Oackapyra apHaJIFaH UaesuIap/sl xKy3ere acbipa 6actasl. « AHTEIeKTYanaby
FUMaparTap naiga Ooma Oactampl. Smart Home xyiieci KYpBUIBIMIBIK KaOebIi
KOJIJIaHy apKbUIbI JKacajFaH.

AKpUIIBI YHAIH pecMu maiaa Oonral butbl - 1978 xbut. Coman keiin Smart
Home Tepmuni naiina 6omapl. AMepukanasik xyienep 60 I'ry sxuinikre xone 110 B
KEepHEY/Ie )KYMBIC 1CTeli, COHABIKTAaH onap Pecelime TaMbIp xKaitMabl.

AKBUIIBI ABTOMATTAHABIPYAbIH AJIFAIIKEI epEKIICITIKTePiHIH Oipi
KapBIKTaHABIPYAbl Oipkenki perrey Oonmsl. bacranmkpima umes aummep (Hemece
JTUMMeEp) KOMETIMEH Ky3ere achlpbulibl. Onap OenMener *KapblFblH a3alThIIN, OHJAAFbI
JKapBIKTaHJIBIPYIBl a3aliTyFa MYMKIHAIK Oepii. byn pexum duibmaepai Kepresjie
JKOHE DSHEpPrus TYTBIHYAbl YHEMJIEy Ke3iHJle bIHFaiIbl.)KaHa TeXHOIOTHUsIIap/IbIH
JaMybIMEH OariapiaMaliaHaTblH KOHTPOJUIEpPJIEp KapbIKTaHABIPYJbl FaHAa €Mec,
COHBIMEH KaTap FUMapaTTa aJaMHBIH >KalJIbl TYPYBI YIIIH KaKeT 0acka >kyhenepl Jie
KaOBLIIaUTBIH JUMMEPJIEP/Il aybICTHIPBL.[2]

1.3 AkbpL1ABI Yii 2KYHeci He icTell anaabl?

Smart Home >xyiiecin opHaTy eTe TaHbIMall. OJ1 KOTTEIKIET1 HEMece KeHCEeIer1
OapaBIK  KYPBUIFBUTAPIBIH JKYMBICBIH Oackapaapl. backapy KemieHi aFbIMJIaFbl
napaMeTpiaepal OaKbUIAWTBIH CEHCOpJIApAbIH HETI3IHAE >KacaiFaH. JlatuukrepacH
allbIHFAH aKnapaT OepuireH OarjapiiamMara Colikec OacKapy JJIEMEHTTEpIHE >KOHE
KYpBUIFbLIIapFa IOpMeH OepeTiH OacKapy 3JIeMEeHTTepiHe Tycei. FaiaMTop kemeriMeH
FUMapaTTa OpHAJIACKAaH OapJIbIK >Ka0IBIKTHI KAIIBIKTHIKTaH OaKbLIay, COHBIMEH KaTap
OHBI KAIIBIKTHIKTaH 0acKapy MYMKIHIT1 Oap.

AKBUIIIBI YH KeTeciepal 6ackapa ajajbl:

- IIIKI  KOHE  CBIPTKBI  JKAPBIKTAHJBIPY, COYJETTIK >KapBIKTAHIBIPY,
xapHama; </li>

- <li> xennety, ayansl Oanray; </li>

— <li> FapbIITHIK XbUIBITY (K€p acThl KBUIBITY KYHeci, paauaropiap);
</li>

— <li> paObuimapablH  OapiblK TypJaepi (Kayinci3gik, epT, TOTEHILe
xKargainmnap); </li>

- <li> rumaparka kipyre pykcat; </li>

- <li> GeitHeOaKpLUIaY (GKEPTUIIKTI )KOHE KallIbIKTaH); </11>

- <li> Buji€0 )KoHE ayJ Mo CUTHAIAApbI Taparty (ke Oenmeni); </1i>

— <li> Gacnmannakrap, Oacmaigakrap, Hocepi arbiHaap; </1i>

- <li> snekTp PHEPrUsICHIHBIH Oajlama Ke3aepl (IM3esb TeHepaTOpJIaphl,
aKKymyJsiTopaap); </1i>

- <li> kyartel TyThiHY (<a href="https://smartme.pro/roditelskij-kontrol-
windows/"> Oackapy </a> ¢a3zaiblK OKYKTEMeJepHl TapaTy, MaKCHUMaJIbl
KYKTEMEJIEpIeH acaThiH); </1i>

- <li> opTypii coprbuIap (ApeHaXK, KOPi3, AyMaKThI cyapy); </1i>

— <li> kipy kaknacer;, </li>

- <li> poymKTI *Karo3u, nepaenep, nepaenep. </1i>
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1.4 AKbLIABI Yii sKyiieci Kiaccupuranusachbl

JKytieHi eHrizy YIIH MOaijalaHblIaTeiH  OapiiblK KaOABIKTap Olp-OipiMeH
yitneciMai 6omysl kepek. Ocbl MakcaTTa 3JICKTPOHUKAHBIH OlpbIHFall CTaHIApTHIH
Kacay YIIIH DJIEKTPOHHKA WHAYCTPUSICH albSHCHI KypbULnbl. byn memiM opTypui
KomnaHusuiapra Smart Home-te KongaHbiaTeiH oMOeOan >ka0AabIKTapAbl IIbIFapyFa
MYMKIHTIK oepai.Heri3ri eJIemMaepre coiikec Kyhenepai
KIKTEY:OPTAIBIKTAHABIPBUTFAH / OPTalIbIKTaHBIPhIIMAFaH;ChIMIbI / CHIMCHI3;allIbIK /
’KaOBIK XaTTaMaMeH.[3]

Haitera Smart Home sxyiienepi op Typii 1IIKI OWBIH-CAYBIK KOHE MHXKEHEPIIK
KyHenepai 6ackapy Ke3iHJe YaKbITThl YHEMIEYTe KOMEKTECEe/ 1.

OpTaJIbIKTaHJBIPUIFAH  JKOHE  OpTajbIKTaHAbIpbUIMaraH yHAl  Oackapy
MOIYJIBACP/IIH CaHbI )KOHE OJIAP/IbIH KYMBICHI:

OpTasibIKTaHBIpbUTFAH Oackapy - Oy Oip JOTHUKANIBIK MOAYJb. OHBIH poJiH
KOITereH IWIBIFybl Oap OarjapiiamallaHaTbiH KOHTpOJUIEp aTkKapaabl. MyHpaait
KOMITBIOTEPTe apHaJFaH HAKThI OarjapiamMa YIIiH jKeke Oarnapiama xa3buiajibl. Ochl
OarapiiaMalblK KacakTaMma HET131HAe OapiblK MHKEHEPIIIK JKeJIUIep MEH aTKAapyIlbl
KYpBUIFbLIap O0acKapbLIaIbl.

OpTaJIbIKTaHBIPUIFAH KYWEHIH AapTHIKIIBUIBIFBI - OYKUI KYpPbUIBICTBI Oip
XKEpAeH jxoHe Olp uHTepdeiicte Oackapy MyMKiHAIN. OpTanblK KOHTPOJUIEPIIH
KOMETIMEH C13 Oenriil Oip opeKeTTepre, KbUIJIbIH HEMECE KYHHIH yaKbIThIHA Oailnarl,
OPTYpJl KYPACJIUIIKTIH CHEHApUJiepiH jkacall anacel3. byn onmus KenTereH
XKaOABIKTBl KocyFa MyMKiHAiK Oepexai. byran AMX, Crestron, Z-Wave, Ectostroy,
Bechoff cuskTel kommanusiiap MaMaHJaHFaH.

OpTanbIKTaHIBIPBIIFAH JKYHEHI OpHATKaH Ke3fe OapiblK KaOIbIKTapIbIH
YKYMBIC 1CTEYl KOHTPOJUIEp MEH OFaH €HTI3UITeH OaraapiiamMara OalIaHbICThl 00JIaIbI.
Erep kommbloTep iCTEH IWIBIKCA, OFAH KOCBUIFAH OapiibIK MOIYJBIEP >KYMBICHIH
TOKTaTajbl. bys KemeHal y3aikei3 KyaT Ko31MEeH KOocCy.

Erep cizre Smart Home Garnmapnamacein Kaiita Oarmapiamanay KaxeT 0oJica,
OarmapyiaMaiibl 01 Kepae OoJMalbpl, alropuTMIAl KailTa »asyra Typa Kesel.
CoHIbIKTaH TaHAAyAbIH MaHBI3[bl OJIIEMI CEHIM/II >KOHE camajibl KOHTPOJUIEPi
TaHJay OOJIBII TaObLIAdbI.

OpranbIKTaHIBIpBUIMAFaH JKYWEHI TapaTbUIFaH Jem Te arayra Ooianmbl. by
Karjaina KyleHiH opOip 3JIeMEHTI (KETEK) ToyeliCi3 MUKPOKOHTPOJUIEp OOJbIM
TaObLIa/Ibl, OJ1 TINTI KyaT Ke31 KOFaJIFaH JKaFJai/ia 1a aknapaT caKTaJlaThIH JKaJlKa ue.
byn dakrop TyracTail anranma KeleHHIH CEHIMAUIITIH apTThipaasl. Erep kanmai na
Olp SJIEMEHT JKYMBIC 1CTEMEHTIH 0oJica, «TacTalFaH» CUITEMEHI KoclaraHza, IoTep
HeMece YiIiH OYKUT )Kyieci ofaH 9pi )KYMBICHIH KaJIFaCThIPAIbI.

OpTasbIKTaHIBIPEUIMAFaH KYHE - apHaibl ClIEHapUiIep KYpy YIIIH KOCHIMIIA
«aKpUIABDY OJIOKTApABl KOCY MyMKiHmiri Oap ceHimai. CartbuibiMaa op Typii
GYyHKIMOHATABUIBIKKA JKOHE JM3aiiHFa ColiKec OacKapbUIaThIH KYPBUIFbLUIAPFA
apHanraH maHenpAep Oap. byn Oarwitrarel skerekmni enaipymriiep: ABB, Scheider
Electric, HDL, Berker, Gira, Vimar.
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Kemennin keMIIIikTepl KaakaHMEH KaOJbIKTaIFaH KONTEreH >Ka0abIKTapabl
KamMTuabl. O Ke3€eH 11 Typ/ie Y3UIIN KETyl MYMKIH, OYJI aybICTHIPY YILIH MaTepUaIbIK
HIBIFBIHAAPFA OKEIEe]Ii.

Smart Home ceiMbI sxyiieci 6ackapy KYpbhUIFbUIApbIHAH OapIIbIK CUTHAIAPIbI
aKMmapaTThIK IMHA apKbUIBI aTKapyIIbl Oesimiienepre 6epy MPUHIUIIIHE HET13/1eTeH.
Mynmaii aBTOOyC apHailbl  OTKITIMITEpP HeMece OypasFaH KV OOyl
MYMKiH.ChIMIanFaH )KYHEHIH apThIKIIBUIBIFBI - SKPaHIaIFaH ©TKI3TIITEP Il KOJIJaHy
apKacblHAa OHBIH CeHIMAUTIT. by sxemimeri keaepriiep MeH Keaepriiep/i KOsIbl.
Conpaii-ak, mepektepai Oepy JKyiheci KOFapbl Kayam Oepy >KbUIIaMIIbIFbIHA HeE.
[TopmeH mibIFapbUIFaH Ke3je, Kexepruiepre Hemece 6acka akropiapra O0aillaHbICThI
KigipicTep 60aMaiIbl, CBIMCBI3 KYHEHI YHBIMIACTHIPFaH Ke37¢, KOMaH IaHbIH >KayaOsbl
KEIIKTIplTyl MyMKiH. TyiimMeHi 0acy apKbulbl ajaM KYpbUIFBIHBI KalTa >KYMBICKA
KOCYFa ThIpbICa/Ibl. AKIapaTThIK aBTOOYC KalTalaHAThIH CUTHAJIIApMEH O1TeNreH, Oy
OYKLUIT KEIICHHIH KaThIN KATybIHA OKETYl MYMKIH.

ChIMIBI KYHiEeHI YibIMIACTRIPY YIIiH Smart Home akpuiibl KOCKBIIITAp OOJIBII
TaObUIaTBIH OAacKapy JIEMEHTTEPIHIH alyaH TYPIH YCbIHaIbl. MyHaall MexaHu3Mep
Kol (PYHKLIHMSIIBI J)KOHE CTWIIBA1 Nu3aiiHFa ne. MyHai xylienepie MyJIbTUMEIHUSIIBIK
HEMece KIUMATTHIK OaKpUIayJblH KEe3-KENTeH jKaHa dSJEMEHTIH €HTi3y OHaWbIpak:
CBIMJIBI JKYH€ OTKa Te31MJI1 KOHE KalTa Kapaychl3 y3aK KbI3MeT erei. Kemmiimikrepi
KOCKBIIITAPIbIH OpHAJIACYBIHBIH KO3FAJIFBIIITHIFBIHBIH O0IMaybiHa xaTaabl. CoHmaii-
aK, KaOep1H IbIFYbl OacKapy TaKTajJapblHa ajiblH-ana Oeplityl Kepek.

AKNapaTThIK SKENIepl canajibl OpHATy XYWEHIH CEeHIMJl >KYMBICHI YIIIH
MaHbI3/1bl. AKBUIIBI VI YIUBIMIACTBIPY TEK KaHA TYPFBIH YIJIEpe HEMece KOH Iy 1IH
OacblHIa MYMKIH Oonaapl. KiaccukambK ChIMAApAbl Tecey apKbUIbl KYHEHI
YUBIMIACTBIPY TEXHUKAIBIK MYMKIH OOJIMaiIbI.

ChIMCBI3 KY€ pajuo CUTHAJBIH HETI3r1 KYpbUIFbIIaH (0ackapy TaKTachbIHAH)
aTKapyllbl opraHra Oepy TpHUHIMIIHE Heri3nenred. byn menriM  GenmMeneri
CBIMJIapBIH CaHBIH JKOHE KYPBUIFBLIAPJIbI OPHATY YaKbITHIH a3alTyFa MYMKIHIIK
oepeni. CrIMCBI3 XKaOJbIK arall yHIe OpHAaTyFa ©T€ BIHFAWJIbI, OHJA KEM JEreHJe
TaOUFu MaTepuaNiapAblH TYTaCThIFbIH 0y3y KakeT. OChl TUNITEr] HET13I1 OHIPYILILIIED:
Z-Wave, Berker, HDL, Zamel, Vitrum, Gira.

by kemeHHIH apTHIKIIBUIBIFBI - TAWBIH XKOHJIEYJIEP MEH 9ACTTEr1 ChIMIaphl Oap
FUMaparTapfa OpHATy MYyMKIiHAIN. ©OpOip ChIMCBI3 0Oackapy TakKTachl Oacka
naHeNbJepre KOChUIFaH JKOHE oJlapFa KOMaHaamaps! xkioepe anaapl. JKaOapIKThIH OyI1
e3apa OailJIaHBICHl OPTYPJl Oenmesepae op TYPJl KaphIK CIEHApUMIIEpIH Kacayra
MYMKIHJIIK Oepei.

Mobunbai  Oackapy TakTalapblH UWeJepl VIIIH  BIHFAWIBI  JKepiepie
opHanacTeipyra Oomanbl. Onap €Ki TYpACH TYPaIbl: KIPIKTIPUITEH YXOHE TOCENTCH.
Panuo xyiieci apHaiibl anjpiH-ana xobanayapl KaxeT erneiiai. CoHAbIKTaH MYHAA
Smart Home xyiieci 3 KomaapbIHbI30€H OHal JKy3ere achIpblIa bl BapIibIK «aKbUIIBD)
KYPBUIFBLIIAPIBIH JKYMBICHl Pa0 CUTHAJIBIHBIH canacbiHa OaiinaHbICThl. CBHIMCHI3
KEIICHHIH KEMUIUIIl - KONTEreH TYPMBICTBIK 3JEKTP TYThIHYLIbUIAPHI OeplieTiH
CUTHaJIIapra kenepri kenripeai. Conpaii-ak, baTapesuiap/pl KOJJAaHFaH Ke3/e, 0J1apbl
YHEMI aybICTBIPBIN OTHIPY KaxkeT 001abl. CoiMchi3 Smart Home QyHKIUsCHI eKkTeyti
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Oonbin  TaOBLIAABI, OWTKEHI CHUTHajlAap Typakchbi3 Ooisanapl. COHIBIKTAH MYHJAN
KCIICHHIH KaYINCi3airt ToMeH, OMTKEeH1 Oy3akbuIapblH AaObLIAapabl Keaepriiaepi
00JTybl MYMKIH.

Xarrama - OyJ1 O6apiblK KYpBUIFbUIapAbl Oip-OipiMeH e3apa OailmaHbICTHIpYyFa
apHaJIFaH KoJ JKyHheci, oHbIH Herizigae Smart House xympic icteitmi. Eyponama ey
taHpiManl - KNX mnportokonsl. Byn TypaiH apTHIKIMIBUIBIFBI - YINMAWTBIH Kaj
KYPBUIFBIJIAPBIMEH ©3apa OpPEKETTeCy, COHBIMEH KaTap op KYPBUIFBIHBIH TOYeJCi3
YKYMBICHI.

KNX mnpotokonsl ambik. byn nepekrepai Oepy cTaHmapThl eTeTaHbIMAl.
ConppikTaH, KakeT OOJFaH Karjaiga MyHAal Kyilere KbI3MET KepceTye
npobieMasiap TybIHAaMaiapl. KenTereH eHIIpYHIUIEPAIH OHIMIEPI OCBI «TUIIE»
KYMBIC icTe/ 1. bip-OipiMeH yHIeCIMIUTIT TeKCepLIeI.

AUIIBIK  XaTTaMaHbIH apTHIKIIBUIBIFBL - OPTYPJl JU3alHIaFrkl HEMece
GyHKUMSIIApABIH COMKEC KUBIHTHIFBIMEH KYPBUIFBUIAPBIH YIKeH TaHAaybl. JKereki
ennipymuiep: KNX, Wago, Bechoff. Xanaprteuiran xoHe KeTUIIIpUITEH
MOJIEIBAEP/IIH IIBIFAPUTYbIHA OHJIPYIIUIEp apachbiHAarbl OOCEKENEeCTIK KYH caHam
apThITl Kejemi. AIBIK MPOTOKOJIBI Oap MYHAAW KYPBUIFBUIAPABIH KYHBI KaOBIK
KYPBUIFbIFa KapaFaH/1a KOFapHhl.

AubIK GaiinaHbIChl Oap KYPBUIFBUIAPBIH UKEMCI3AITTHE KOHE OJIapAblH Oenriul
Oip cTaHmapTTapra TOyEJIUIIriHe OalJIaHBICTBIH apbIKTa KEKEe MEHIIIK MPOTOKOJIMEH
JKYMBICICTEUTIH JKaHa eHiMiep maiina Oona Oactaabl. HoTwkecinae xaOIbIKThI
OHJIIpyTe MIBIFRIHAAP a3asi/bl )KoHE Oarmapiiamanay mpoiiect xeHuaeTial. Kenreren
OHJIIpyIUIep 6acKa KOMITAHUSJIAP IIBIFAPMAUTHIH O©31H/IK OHIMIEP XKemiciHene 6oma
OacTazpl. XKaowik mpotokod xxadaeirel: ABB, HDL, Vimar, Bticino msirapasr. JKaObIk
MIPOTOKOJI TEXHOJIOTHUSACHIHBIH apThIKIIBUIBIKTAPBIHBIH Oipl  KOJDKETIMIlI OarameH
CTaHJAPTThl €MeC KBbI3BIKTHI MICIIIM/IEP, HAPBIKTHIH KO3FAJIFBIITHIFBL. KeMIninikrepre
TYTBIHYIIBIHBIH O1p OHAIPYIIITe TOYEeI AT (aKTOPhI KaTaIbl.

WNurerpanusuianrad  akmaparTblK,  €CenTey  JKOHE  KOMMYHHKAIUSIIBIK
MH(paKypbUTBIMIBI OacKapy *Kyiieci

byn xyiienep reTeporeHai akmapaTThIK TEXHOJOTHsJIAP OpTajdapblHa KbI3MET
KOPCETY KaXKETTUIIriHE OaljaHbICThl TYBIHAANbI, OJlap OapiblK JEHreiiepae Ker
mIaTGopMabIK KOJIAAYabl KOJIANWIbI: op TYpJi KOMIbIOTEpJiep (HETI3T1 kKakrayJsap,
cepBepiep, OSKYMBIC CTaHIMSJIapbl JKOHE JiepOec  KOMIbIOTEpJep), opTypii
onepauusnblk kyienep, oprypm HAKBX, oprypmi eHmipyuriiepliH  KeIUIiK
XKaOABIKTAphI )KOHE T.0. OPTYpJi ACHTeUIer] HHTEIIEKT T.0.

Herisri geHreil yChIHATBIH KBI3METTEpPre CYHEHE OTBIPBIN, COHFBI JICHreH
KYPBUIABI, OHIA KYPBUIBIC MHOPAKYPBUIBIMBIH OaCKapyAbIH OapibIK acmeKTiIepl op
TYpJi GYyHKIUSIIAPABl OPBIHAAUTHIH OIpTYTac *Kyiere OIpIKTIPIATeH, OFaH MbIHAJIAP
Kipei:

— OpT JaOBLIbI;

- KOpIIIaraH OpTa mapameTpiiepin 6ackapy;

— FUMapaTKa Kipyi 0akpliay;

- Oy3y /1a0bLIbI;

- ayeBaTOpAbl Oackapys;
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- TeJaeAuIapAbl Kajaranay;

- 00J1y YaKbITBIH TIPKEY;

— KaPBIKTAaHIBIPY/IBI OacKapy;

- 3JIEKTP SHEPTUSICHIH Maiiaganyasl OaKpLIay;

— KBUIBITY, KEJJIETY, MUKPOKIUMATTHI KOJI/1AY;

MaxkcarTel  QyHKUMSATApABl  OpBIHAAyMEH  KaTap OFaH  aKMapaTThIK
UHGPaKYPBUTBIMIIBI 0acKapy GyHKIUsIaphI )KYKTenreH [1]:

- aKmapaTka )KoHe Kayirnci3miKTi 6acKkapyra KOJI )KeTKi3y i 0acKapy;

- )KYMBIC )KYKTE€MeCiH O6ackapy;

- OHIMJIUTIKTI OaKpLIay;

- OKUFasap/ipl 0ackapy;

- caKTay/lbl aBTOMATTAH/IBIPbUIFaH 0acKapy;

- npobnemManap/ sl 6ackapy;

- IEpEKTEpAl TackIMagaybl Oackapy;

- moyYTa xabapJyiaManapbiH 0ackapy;

- BeG-cepBepai 6ackapy;

- J)KeJIiH1 0ackapy.

Conrbl QyHKUMS - >KeNliHI Oackapy - Oackapy OOBEKTLIEpI MEH >KENUIIK
TONOJIOTUSIHBl ABTOMATThl TYpPJE TaHYJbl, KEIUIIK XaOIbIKTbl Oackapy AEHIeWiH
YKOFapBUIATYIbl, CTAHAAPTTHI €MEC JKEJIUTIK >Ka0bIKThl OacKapyFa apHaliFaH JaMbITY
KYpajagapblHbIH OOJIybIH, FUMapaTTarbl >KeNiHI 0acKapylblH KOJIJAHBICTAFbI
KYHelepIMeH HWHTErpalMsulaHybl KOHE JKeNiHI 0ackapy cascaTblH —Oackapy
KYpaJIIapbIHBIH OOJTYbIH KAMTH/IbI

Smart Home xylieci yIIIH CBIMCBI3  TEXHOJIOTHUSIHBI  KOJIJIAHYJIbIH
apTHIKIIBUIBIKTAPBI

«AKBLIIBI YI» KYHECIH KOJJIAaHYABIH HET13T1 apTHIKIIBIIBIKTAphIHA KeJleciIep
Kipei:

KBICKA YaKbITThl OPHATY JKOHE CXEMaHbI )KOHCY YaKbITHI - )KYHEH1 Kypy Ke31H/e
Ci3 ChIMIApPIBl CATYyABIH KaXKETi KOK, COJ apKbUIbl IIBIFBIH MaTepHalgapbl MEH
KYMBICTBIH KYHBIH TOMEHJIETECI3

noTep/l Oe3eHaIpyre €H a3 3UsiH - ChIMChI3 TEXHOJIOTHSHBI KOJIJaHy MOHTaX
XKOHE KYPBUIBIC KYMBICTAPBIH MYJIJIEM >KOSIIbI

«AKBIIABI Yi» CEHCOpiap Ke3 KENreH HYKTEIe OpHATHUIFaH Ke3le KYMBIC
icTeial - Oyl MYMKIHJIK 9p OOBEKTIHIH KYHIH J9J1 aHbIKTayFa MYMKIHIIK Oepeal kel
KOH(PUTYPAMSICBIHBIH HKEMAUTITT - ChIMIApAbIH OojMayblHAa OalJIaHBICThI 1IIK1
HBICAH/Iap MEH JKYMBIC TONITAPbIH OENTiiIi O1p skepre OailIaHbICTRIPY OOIMAaN BT KYHEHI
KCHEUTYIH KapamabIMIbUIBIFBI - JKaHa CEHCOpJIApAbl OpHATy WHTEPheperi
»kahaHIBIK e3repicTepre OKeIMEHIi KYMEeHIH YTKBIPJBIFBI - «aKbUIIbI YH» KyHeCiH
OHall OeJIIeKkTeyre xoHe 0acka 3aTka Oepyre 0oJajibl, MbICAJIbl, KO3Fally Ke31He

KOFaphl KBUIMAMIBIK JKOHE JIEpEKTepAl KOpFay - 3amMaHayW ChIMCHI3
TEXHOJIOTHSIJIAP HEFYPIBIM KayIIci3 MPOTOKOJAapFa Ue JKOHE OJIapIbIH KbUITAMIbIFbI
©Te KOFapHhI.

13



byn «akpuinel yit» oky#eciHiH 0acThl apTBHIKIIBUIBIFBI, OFaH TNaijanaHy
BIHFAMJIBIIIBIFBI, KECKIHHIH JKOFaphl ACHIeii, OoJMaraH jkar/aiiia He OOJIBII )KaTKAHBIH
OakplIay MYMKIHJIIT Je Kipeni (kaMmepaap TycipreH OeiiHeH1 naiiianany).

1.5 AKBLIABI YH K00aCBIHBIH 0acThl MapamMeTpJiepi
1.5.1 DHeprus ynemaey

Ken xabartel yiinepaeri (kipebGepictep, aBTOTYpakTap, YW IKaHBIHIAFbI
ayMaKTap, JKEepTejenep, IMIaThIpiap) KaPBIKTAHABIPYIbl OacKapyablH JHEPTHUs
YHEMJIEUTIH >Kyieci TYTHIHBUIATBIH AJIEKTP SHEPrusichIHbIH Meumepin 10-15 ecere
azaiiTyra MYMKIHIIK Oepeni. byn sxylenepae Oenex KYIITIK KOMIIOHEHTTEpl Oap
KAPBIKTAHABIPY/bl 0acKapy KYPBUIFBICHI KOJJAHBLIAAbI, Oy KOJJAHBICTAFbI AJIEKTP
Oepy KenuUiepiH TmaijgaidaHyra MYMKIHAIK — Oepemi. DHeprus  YHEMJICHUTIH
KAPBIKTAHIBIPY KapbIK Oepy KYpalJapbIHbIH KYMBIC YaKbITBIH PETTEY OPEKETTEPIHEH
OacTtanaapl. DHEPrusl YHEMJCYIIH THIMII IIapachl-)KaphIKTHI KOCY MEH COHIIPYIiH
apHaiibl 93IPJICHTeH KECTEJIepiH MaiiiaaHa OTBIPHIIN, JKapBIKTAaHABIPYIbI OacKapyabl
opTanbIKTaHAbIpy. benrim O6ip yHemuaeyal yH-)KaWIbIH 1MIIHAE TaOWFU KAPBIKTHI
OappIHIIa Naliganany eceOlHeH anyFa 0oJsiafpl. by Fumapar neH naijanaHblUiaThlH Yid-
JKaumapael AYPHIC JKocmapiiay eceOlHEeH KOJ JKETKI3UIedl. DHeprusi YHeMICHTIH
maMapAsl naiianany yiakeH acep Oepexl. Anaiina, TinTi eH "yHemai'" 1mam, erep o
00c OenmMere kaHca, SHEPTHSI MIBIFBIHBIHBIH MAaFbIHACHI3 K631 OO IbI.

En >xakcel sHeprusi YHeMAeYy WH(PPAKBI3BUI KOHE SJCKTPOHJBIK MaTYUKTEPAl
naiijjaiaHa OTBHIPBITT aBTOMATTHI JKapbhlK aXBIPATKBIIITAPBIH KaMTaMachl3 €TEi.
DNEKTPOHABIK JNaTYUKTEp YH-KaWUIbIH KapbIKTAHIBIPY JACHTEWIH OJIIEH/I1 >KoHe
OepiirTeH MOHTE KETKEHJE J>KapbIKThl KOCY Hemece olrpy (KapblK JaTdyUKTEpl)
KOMaHJachlH Oepeai Hemece Tikejaehd OenMere agaMHBIH KIpreHIH Koepesl >KOHE
YKAPBIKTHI (KO3FAJIBIC TaTYUKTEP1) Kocasbl. XKapblK CE3Till AIEMEHT KETKUTIKTI TAOUFU
YKAPBIK KE31HJIE KAPBIKTHI KOCYAbI OYFaTTalIbl.

bacnangak Topmapel, gomizaep KoHEe JUQGT XOJUAAPhl  YIIH YHEMIEY
KAPBIKTAHABIPY KypaslJlapblH op KabaTTa Oackapy eceOiHeH KOCBIMINA apTaJibl.
KapbIKTaHABIPYABIH SHEPTUsi YHEMJAECUTIH aXbIPaTKbIIITAPbIHIA COHAAN-aK YW-
YKaWBIH JKOCTIApJIaHyBIH €CKEPE OTBIPHIN, KO3FAIBICTBIH HH(PPAKBI3BUT JATIHKTEPI
KOJIIaHbLIa/Ibl. backa aleKTpOHIBIK AATUMKTEp (KAaThICY AATUMKTEPI) aaMAapbIH Yil-
JKaiijla 0OJIybIH aHBIKTayFa KaOIJIeTTI oHE TEeK KaHa OyJ »Karjaiija >KapbIKThl 1CKe
Kocanbl. MH(paKpI3bL1 CEHCOp KO3FajbICTaFrbl ajamMra faHa "kepemi", Oipak Oy
KO3FaJbIC a3 OOJIybI MYMKIH - MBICAJbl, KOJMEH HeMece Oac KakKmarbl. YJIKCH
Ke3eHJIepJie KITIpiCTIH MHOPAKBI3bUT AATUYMUI1 KYMBIC ICTEH/I JaTYUK KaThICy, T. O
KOJITAM bl KAPBIKTAHIBIPY KE31H/IEC Y3aK KaThICYbIMEH Yi-Kaiiia amaMaap. A3 Kiipic
YaKbIThl MHPPAKBI3bUT JATIYUKTEPAl OTIENl OeyMenepae KO3FalIbIC JaT4url PETIHAC
naijananrad ke3je TaHgamanbl. Kaszipri yakpiTta "aKpUiabpl Yid'Zen aranaThiH
aBTOMATTaHABIPbUIFAH 0acKapy >XYHECiHIH KypamblHIa >KOHE aBTOHOMIBI JKapbIk
KBIPATKBIIITAPBIH TMaiiganianyFa Ooyajbl. JHEPTUS YHEMJEY >KYHECiHIH Heri3iHIe
TEMIIepaTypablK KOHTPOJUIEp KOHE Kas3ipri 3amMaHFbl JU3aliHBI MEH KOJDKETIMI
Oaranapel 6ap Peceil »oHe mieTen eHAIPICIHIH JIEKTPKOHBEKTOPJIAPHI KaTbip. Omnap
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OTTET1HI OpTEMEI1, ayaHbl KENTIpME 1, opT Kayinci3. CoHai-aK, KOHBEKTOPJIAp IbIH
OpHBIHA JKBUIBITKBIII CBHIMIApAbl (KbUIBI €l1eH), HWHQPaKbI3bUl YIIIpJIep MeEH
HaHeNbJEP/Il, AIEKTP KazaHAaphbl oMOe0an KoHe Ke3 KENTeH KbI3AbIPY KypaaaapbIMEeH
KYMBIC icTed amaabl. JlocTypili Cy JKBUIBITY >KyHelepiHAe NaTYUKTEP >KbUIBITY
KYOBIpJIapbIHIa OpHATBUIFAH DOJIEKTP JKETeri Oap KpaHAapAbl HEMece DJJCKTP
KJIanmaHaap/ibl 0ackapa anajsbl.

Tapaty KalkaHblHAa >KYHEHIH OapiblK 3JIEMEHTTEPIH KbICKa TYHBIKTATY
KYKTeMelepli MEH TOKTapblHAH KOpFayFa apHajfaH aBTOMATThl aXKbIPATKBIIITap,
COHJail-aKk KyWTIK aTkapymsl Kypsurrbuiap (CUY-4,CUY-1) opHaTbLIagbL.
Kyhenepae Tek KaHa KETEKIIl €ypomnajiblK (upMalapJblH camajibl jKOHE CEeHIMI
ANIEKTP KOHJIBIPFBUIAPHI KOJAAHBLIAAbI, KYpacThIpy KoHE MailialnaHy Ke3iHAe ©31H
Xakchl kepcere Ouai. TemnepaTypa qaTUMKTEpl MEH OAacKapbUIaThIH PO3ETKAIAP.IbIH
KOMETIMEH TeMIIepaTypaJiblKk KOHTpOJUIEep Kyieci Oackapwlianbl. backapy yilecin
MOHTaX1ay Y3bIHIbIFBI 100 MeTpre aeitin TenedoH kademiMeH Kyprizuiel.

1.5.2 /KapbIKTaHABIPY

"AKBUIIBI YI" 3UATKEPIIK KYyleciHae c13 Oip MepHEeH1 0acy apKbLIbl dKapbIKThI
Oackapa amacei3. bip mynernen mamaapasl, JlrocTpamapasl, maMaapabl Ci3 CHSAKTHI
TeHeyre Oomanel. Erep ci3 KOHaKTap[pl IIaKbIpyFa *KoHE OJlapFa >Kalibl >KapbIK
aTMoc(epachlH Kacayra IIEIICeH13, OH/Ia "aKplUIIbI Yil'" JKyleci ci3re KoMEKKe Kemle,
ci3 O1p KOJIMEH OesMeJIeri KapblK raMMachlH ©3repTe anachi3. Kosraibic natuyukrepi
YKapbIK aBTOMATTHI TYPJE aybICY/Ibl KaMTaMachl3 eTel. JKalIblIbIK TIeH JKaiTbUTBIKTHI
KaMTamachl3 €Ty YIIiH opOip Oenme, X0, 3al KAKChl KapbIKTAHIBIPBUTYBI THIC.
" AKBUTIBI YIi" 3USITKEPIIIK )KYHECI3 0J1 YIITIH aXKbIPATKBIIITAPIBIH JKETICIMEH jKa0bUIFaH
TYPJI1 KapbIK KYpaJAapblH OPHATY KaXKeT.

Kyie Cizal kenTereH aXXbIpaTKbIIITap/Ibl OPHATY KAXKETTUNTIHEH apbUITaIbI,
OJIap/bl BIKIIAM CEHCOPJIbI aybICTHIPY MYMKIHIr maina Oonanbl. bip craHgapTThi
QJITHl CEHCOPJBl XKBIPATKBIIIINEH OH €Kl JKapblK TOOBIH Oackapyra Oonansl. Ci3
OJIAp/IbIH JKAPBIKTHIFBIH TETIC PETTEH alachl3, COHJIBIKTAH JKall FaHa oJapiabl KOCy
HeMece oelipy. CeHCOpIIbIK aXbIPAaTKBIIITAp HEMECE MaHEeNIbAEp apKbLIbI C13 9p TYpIl
YKapBIK KOPIHICTEPIH kKacal anacki3, Oy C13/1H YHIHI3Te KaNUIbUIBIK TIEH KalIbLUTBIKTHI
Kocanbl, MbIcaibl, JKapblk KypadgapblHbIH Oip TOOBI Oenruii Oip KapbIKTHIKKA
KOChUIaThIH "Kem'" caxHacblHA, Oacka TON ellipiaedl, Hepaenep xaObuiaabl, ail
OakplIay KJIMMaThl KOJIAWJIBl PEKHUMIE aybicaabl. TYHT1 yakpITTa JoNi3EepAc >KOHE
kipebepictepae Kapblk Ko3rajibiC Taifjila OoJFaH Ke3lle KapbIKThIH Oip OesiriHe
aBTOMATTHI Typjae Kockutaabl. Ci3 KapaHFbIIa AXKBIPATKBIIITHI 137CY11H KaXKeT1 YKOK.
Conpaii-ak >KapbIKTaHIBIPY KYHECIH MyNbTIEH, HOYTOYK HeMece YsjIbl TeleOHHAH
KalbIKTaH Oackapyra Oomaznel. Ci3 yiire TyHIE Keneci3, al Ol Ci3/i KacOeTTiH
KAPBIKTAHABIPYBIMEH, JaHAmadT TMEeH KOJIAPABIH JKAPBIKTAHIBIPYBIMEH KapChI
ayajpl.

XKapwikTanabIpy bl 0acKapy-yHIET1 €H MaHbI3bl MIHACTTEPAIH O1pi. SUATKEPITIK
OarmapiiaManayblH apKachlHIA JJICKTP DHEPTUACHIH JKOHE IaMIapiabl MaiaiaHy
Mep3iMiH YHemzaeyre 0osansl. COHBIMEH KaTap, SJEKTP SHEPTrUsAChIMEH KaMTaMachl3
€Ty YUIIH, 3JEKTP SHEPrusiCbIMEH KaMTaMachl3 €Ty YIIIH, 3JEKTp SHEPrusCbIMEH
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KaMTaMmachl3 €Ty VIUiH, AJIEKTP SHEPrUACHIMEH KaMTaMachl3 €Ty VIIiH, SJEeKTp
HEPTUACHIMEH KaMTaMachl3 €TY YIIIiH, 3JIEKTP SHEPTHACHIMEH KaMTaMachl3 €Ty KaxerT.
WuTennexTyanapl xKyie K3/l allblK >KapbIKIEH TITIPKEHIIPMEY YIIiH TYHE OSHBIII,
AKYMCaK KapbIKThl KOCKaHHAH KEWiH FaHa >KapbIKTHl eIIipesi. Al TaHepTeH XXyiie
KOIIIe/Ieri aya paiibiHa OailIaHbICTHI YiiZie KaHIal )KapbIK KaXeT eKeHIH MIeIIe .

XKapbIkTanapIpy Il aBTOMATTHI OacKapy >kKyheciH oy OeslMeHIH Kail OeiriHje
ajam Oap eKeHIH YKOHE OHBI )KapbIKTAH IbIpa alaThIHAAN eTin opHaTyFa 6omaapl. Kama
CBIPTBIHAAFBI KOTTEKIAC KYWe ayJaHbIH KEIIKi >KapbIKTaHIBIPYBIH JKOHE FUMapar
KacOeTIHIH JEeKOPaTUBTI KApHIKTAHABIPYBIH KaMTybl MYMKIH. O ci3/11 HEMece Ci3/1iH
aBTOKOJIIK KeIIKi yaKbITTa ayJiazia koHe rapaxaa JKapblK KOChUTFaH.

bipak KapbIKTaHABIPYAbl Oackapy JKaWIbUIBIK FaHa eMec. AKBUIIBI Y
azaMaap IbIH OOJTYbIH €JIIKTEN OTBIPHII, MITEP/Ie KEUIKI YaKbITTa )KapbIK €HI13€ aJlajibl.
OCBIHBIH apKacblHAA, MYJIK CI3/1H JI€MajbIC KE31HJEe HEMECE y3aK yaKbIT OolMaraH
Ke3/1€ KOC KOpraHbICcTa 00JIajbl.

1.5.3 Kiiumar-06aKkbLiay xyieci

KnumaT-0akputayiplH MYHal Kyieci SHEpropecypCcTapIbiH €H a3 IIBIFbIHIAPHI
Ke31HJEe YH-Kalmapaarel OpTypJll KIMMATThIK alMakrap MEH aya apachlHIa
OeNTUIEHreH NapaMmeTpiepll ycTam TypyFa MYMKIHOIK O€peTiH, OFaH CaJjbIHFaH
aNITOPUTMIEP HETI31H/IE )KYMBIC 1CTEHI1.

KapacTeIpblblll  OTBIpFaH JKyHe op TYpial Omnepaunusiapasl OpPbIHAAYAbI
KaMTaMachl3 €Tyre MyMKIHI1K Oepe/ii. OHbIH KOMETIMEH KbI3JIbIpy HEMECE CAJIKbIHIATY
Kyprizuienl. byn perte KOHAMIMOHEPAIH JKOHE KbUIBITY KYHeciHIH Oip Me3ruiie
KYMBIC iCTeyiHEe >KoJI OepinmMmerai. byn sxkepje KOHIUIIMOHEPJICHETIH YH-KaiabIH
TOMEHT1 OeuiriHjae OeNTUIeHreH TeMmIeparypaHbl KOJJAAWTBHIH JKbUIbI €7€H OO0y
MYMKIH.

MyHnpaii xylie TYHT1 yakbpITTa TaFaMmchl3 Y H-)Kaillap MEH KaTblH OeiMenepie
TEeMIIepaTypaHblH TOMEH/ICYIH KaMTaMachl3 €Te/l, OVJ1 YIKbI YIIIIH KOJIAWJIbI JKaFaail
)Kacayra, COHJIali-aK dHEPrusl pecypcTapbliH yHeMeyre MyMKiHaik oepesni. CoHbIMEH
Karap, oi "KyHAi3ri Oonmaybl" xoHE "JeMaibIC'KYMBIC PEKUMIEPIH MaiianaHy
apKbLIBI HeNlepl OoJIMaraH Ke3/ie anmapaTypa MeH ka0 IbIKTapAbIH )KYMBICHIH a3aliTyFa
MYMKIHIK Oepefi. EkiHI pexxuM/il Kocy Ke3iHae aya 0anrtay jkoHe KeJAETY )KYUeCiH
TOJIBIK ~@XBIpaTy >Kypri3uieni,ad >KbUIy >Kylecli €H TOMEHIl Kyar JeHreiiHe
HIBIFApBUIaABl. Yire opajap anablHIa Yi-kaiiapaa TtenedoH apKbUIBI HeMece
WHTEPHET apKbUIbl KIMMAaT-0aKbUIay KYHECiH i1CKe KOCY apKbLIbl KOJTAUIIbl KITUMATTHIK
PEXHUM/II AJIJIBIH ajla OpHATyFa OOoJabl.

Yii-kaiimarel KIUMaTThl Oackapy >KyHeci op y#-kail yIIiH TeMmmeparypa
JIEHTeH1H, BUIFANABUIBIKTEI, Ta3a aya arbIHBIHBIH IIIaMaChlH TY3E€Tyre, ayaHbl Cy3y
KYHECIHIH KYMBICBIH OacKapyFra, OTOACHIHBIH opOip MYIIEC] YIIH KeKe KIMMATTHIK
Kyile Kypyra, YizIeri aya pailblH jkacayra MYMKIHIIK Oepemi (MbIcanbl, Oamanap
TYpaThIH 06JIMeIe YHEMI Ta3a ayaja oTie xoiaap 6oamaysl). COHBIMEH KaTap KJIMMaT-
OakpuIay Kyieci kemnrTereH (YHKIMUIAPABIH OPBIHIATYbIHA KapamacTaH, KapiKbl
Kapa)XxaThlH YHEMJIEY/l KaMTaMachl3 €TeJll >KOHE SHEprus YHemjiey NpoOiemMachiH
miemieni. Mplcasbl, >KyHEHI JeMalbic KYHIEPl »OHE >KYMBICTAH ThIC YaKbITTa
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Oenmexailnapra KbUly Oepy KbICKapraH HEMece MYJJIEM OIIKEHJIEH eTil perTeyre
Oonmaapl. MyHAall >KYMBIC pEXHMI ocipece Kajla ChIPTBIHJAFbl KOTTEIKACP/IE
aBTOHOMJIBl JKBUIBITY OKYHeNepiH KOJJaHa OTBIPBIN MaiJanaHy YIIH ©3€KTi.
KepcerinreH xyiie )XbUIbITY Ka3aHbIFbIH KAIIBIKTHIKTAH KOCYFa HEMECE OHbI YHEM/IEY
pPEeXHUMIHE aybICTBIpYyFa MYMKIHIIK Oepeni. OducTepiH TIPMILUTIK 9PEKETIH HEFYPIIbIM
TUIMJI1 KOHE YTHIMIIbI YUBIMIACTHIPY MAKCAThIH/IA KbUTYMEH KaObIKTay, dJEKTPMEH
XKaOIpIKTay, CYMEH XKaOJpIKTay KOMMYHUKAIMSUIAPBIHBIH Kaill-KyiliHe Oakbuiay
OpHaTy, KOMITaHUS KbI3METKEpJIep1 YIIIiH OapbIHIIA KOJANIIBI )KYMBIC JKaFIalbIH JKacay
MYMKIiH 007a/Ibl.

"AKbULIBI YHIIH" KIMMaT-Oakpulay >KyHecl KapTuHajap, KiTanrap HeMmece
HIapanTtap KOJUIEKIHMSCHIHBIH OJIap bl CAKTay YIIIH HEFYPJIbIM KOJIAMJIIbI XKaF1ai xacay
apKbUIbI OYJTIHY MYMKIHITIH OOJIIBIPMai/IbI.

XKyiie KYMBICHIHBIH TapaMmeTpiepiH TY3€Tyll KaMTaMmachl3 €Ty YIIH Vi
KaWIapbIHAAFbl MUKPOKIMMATTBIH aFbIMJIaFbl KOPCETKIIITEPIH OEKITETIH opTypii
JTATYUKTEP, COHJAN-aK aybICTBIPBIN-KOCKBIIITAD MEH MaHelbJAep TYpPiHHAET1 Oackapy
Kypangapbl KoyjanbUiafel. Omapapl maiiaany Ke3iHAe XKyhe KbUI KoHE TOYIIK
yaKbITbIHA, Tepe3eNep/ll alryIbIH aBTOMATThI )KYHECIH MaijaliaHa OTBIPBII JKEJIETY
peXUMIHE COiiKec aya camachblH (TeMmIepaTypaHbl, BUIFAIABUIBIKTBI, O30HJAYIbI)
Oackapyfa, )KbUIBITY paguaTopiiapbl MEH KbUIbI €IEHAEPAIH POOOTTAPBIHBIH PEKUMIH
©3repTyre, apHabl yH-KalIapaarbl TEMIIEPATYpa MEH BUIFAJAbUIBIKTEI aBTOMATThI
TYpJI€ YCTan TYpyFa, COHJaN-aK *KbUIbITY *KYHECIH aBapUsUIbIK TOKTaTyFa KaOlIeTTi.

Ocpunaiima, "akpliabl Y KTuMaT-0aKpuiay sKynecl yiae xKaibsl Typy YIIiH cay
YKOHE YKailJIbl MUKPOKIIMMAT jkKacayFa MYMKIHJIIK Oepei.

1.5.4 Enyni 6akbLiay

[Torepai ky3eTmeH KOO >KoHE ally TaMOypJla OpHajdacKaH KOJ TaHEeJiHIH
KeMeriMeH xyprizuteni. Kipy ecirin amkanja agamaa Qypbic KOATHI €HTri3y yuriH 30
cexyH O0ap. Erep xona eHriziiMenTin 0osica, akbUIIbl Y CUPEHAHBI KOCHII, OipHeIe
tenedon Hemipine CMC xabapiama xidepesi.

Ac, )KaThIH KoHE KOHAK Yi/le OpHAIACKaH KO3FAJIbIC TaTYMKTEPI TEPE3€ apKbLIbI
€HY/ll aHbIKTayFa MYMKIHAIK Oepeii.

[lorepaeH WIBIKKAH Ke3/[€ KOpFay IMAHENIHE KOJATHI €HI13y JKETKUIIKTI KoHE
aKbUIIBl YW T€K CUTHAJIM3AIUSIHBI KOCHIT KaHA KOWMMaid, KapbIKThl aXXbIPAThII, JKbLTY
KYMECIH SJHEprusi YHEMJICY PEKUMIHE aybICTBIPAIbI.

1.5.5 CyabiH arybIH 0aKblIay

CyMmeH xaOapIKTay KYOBIpIapbIHBIH Y311yl TEK ©31HIH FaHa eMec, KepIii
MYJTIKTIH OyJiHyiHe OailIaHBICTHI ©TE KAaFBIMCBI3 OKHFa 00bI TaObuTanbl. Cy arybiH
aHBIKTAy J>KOHE OOJABIpMAy aKbUIABI YU KoMekTecemi. bakbutaHaThiH aitMakTap
CaHUTAPJILIK TOparnTap MEH acyd, SFHU CYMEH >KaOJbIKTay KYObIpjapbl oTeTiH Y-
JKanap OOJIbII TaObLIA b

KyOwIpapiH Y311yl HEMece paKOBHHAHBIH MIETTEPl apKbUIBI CYIbl KYIO apHAMbI
JTaTUYNKTEPAIH KOMeriMeH OekiTizeni. AKKaH *araaiiia akplIAbl Yil maTepre cy Kipyai
TOKTaThIM, Oepinred Tenedonaapra CMC xabapiama xioepei.
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2 KoHCTPYKTOPJIBIK 06J1iM
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2.1 KadapIKTapabl TAaHAAY
2.1.1 NodeMCu V3ESP8266 ni1aracsel

NodeMcu-ESP8266 uerizinaeri mnardopma (IoT). Moaymne Wi-Fi kemerimen
KEPTUTIKTI JKeJire HeMece MHTEPHETKE aKmaparThl kidepe KoHe ama anaabl. Ap3aH
MOJyJIb KMl KalIbIKTaH OacKapbLIaThiH akbUIAbl Yii Hemece Arduino poOoTTapbiH
)Kacay YIIiH KOJIaHbutanbel. by Gemimzae 013 TejaeMm cumaTTaMachlH KapacThIPambi3,
HYCKaJapbIHBIH albIpManibUIbIFbl koHE Esp8266 NodeMcu v3 MopaymiHiH COHFBI
HYCKACBIHBIH TapKaTy. [8]

2.1 cypet -NodeMcu V3 Wi-fi momyii

NodeMCu V3ESP8266 MoaynbaiH TEXHUKAIBIK CUTIATTaMaJIaphl:
802.11 b/g/n Wi-Fi npoTOKOJIbIH KOJITal/IbL;

— Konnay kepcerinerin Wi-Fi pexumaepi-kipy HYKTeCl, KIIMEHT;

— Kipic kepneyi 3,7 B-20 B;

- Kymeic kepreyi 3B-3,6 B;

— 220M MakcUMaJIIbI TOK;

— Kipicripinren TCP/IP creri;

— Kymeic Temneparypacbinbig nuamna3ons-40C 6acran 125C netiin;

— 80 MI'mi, 32 GuTTIK mpoleccop;

- 22McC TaKeTTepiH OSTY JK9HE KI0epy YaKbIThI;

— Kipicripinren TR xockprmibt sxone PLL7.
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Kyartel KYIIEUTKIINTEpAIH, peTTEYITEePAiH, KOPEKTeHAIpyal Oackapy
x)yhenepinig 6omybl. NodeMcu — V1(0.9 nyckacer), V2(1.0 ayckacel) xone V3 (1.0
HYCKAChl) TUTaTajlapbIHBIH OipHENIe HycKanapbl 6ap. bipak kasipri yakpirta NodeMcu
wiatanapbiH eHaipymen Amica, DOIT >xone LoLin/Wemos aitnanbicanel. backa
MoaupuKanmsapaal aibpMambUIbiFsl V1 jkoHe V2 ypriak muaTanapblH aKbIpaTy
OHaif-omap opTypai emmemre wue. Conpaii-ak, exinmi OybiH ESP-12  uwumin
XKakcapTyMeH koHe 4 MO ¢uisi xaapiMeH kadapikTairad. Eckipren OipiHiii HYCKachl
aIlbIK capsl iatdopma Typinae xacanrad. OHbI Mai1anany bIHFalChI3, eiTKeH1 01 10
MaKeTTIK MIBIFYAbl KaMTHAbI. EKIHIIN ypriaK akbl OChI KEMIIUTIKTI TY3€TyMEH jKacallFaH
— 0J1 Tap OOJbI, IIBIFY aKbl OailylaHbICTapbIHA KaKChl kKenedl. V3 muatanapbl ChIpTKbI
V2-71eH allblpMallibUIbIFbI KOK, oap ceHimal USB-mbirbichl 6ap. LoLin gupmacs v3
TOJIeM IIbIFapajibl, aJIJbIHFbl TOJEMHEH aWbIPMAIIbUIBIFBl €Ki  Pe3epBTENreH
HIBIFYJIApABIH Oipl KOChIMINIA >Kep YiuiH, an exiHmici — USB kyar Oepy yuiiH
naigananbiiaasl. CoHjal-ak, TeJeM aJJIbIHFBl TYPJEPACH VJIKEH 6OJIIeMMeH
epekuieneneii. Moaynbre GipHele >K0JIMeH Kyat 0epyre 00Iaibl:

- Bbaitnansic Vin apkeuibl 5-18 B 6epy;

— 5B USB KOCKBIIIBI HEMECE VUSb KOHTAKTIC1 apKbLIbI,

- 3V msirapy apksuisl 3,3 B.

NodeMcu v3 apteikmbiisikTapsl: Micro USB kockeimel 6ap UART-USB
UHTEpPENCIHIH O0Tybl KOMIBIOTEPJl OHall KOCyFa MYMKIHIIK Oepemi. 4 MoOaiiTka
bmm-xkanpiabiy,  6onysl. USB  apkbuisl  Tiricti sxka”Hapty Mymkiaairi. LUA-ga
CKPUIITTED Kacay >KoHE onap/bl PailabIK Kylene cakray MyMKIHJIIL.

NodeMcu V3 monyninzae kanmnsl MaKcaTTarbl €Hr13y-1biFapy 11 kKoHTakTicl 6ap.
bynan 6acka, kei0ip KOPBITBIHIBUIAP KOCKIMINIA (PYHKIUSITIApFa Ue:

— D1-D10-enaik-uMIyIbCTIK MOIYISAIIUASICHI 0ap KOPBITHIHIBLIAD;

- D1, D2-12C/TWI untepdeiici yiiH KOPHITHIHABLIAD;

- D5-D8-SPI unTepdeiici yurin KOpHITHIHABLIAD;

- D9, D10 — UART;

— AO0-ACT «ipy.
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2.2 cypert - NodeMcu V3 Wi-Fi enri3y-mibrapy KOHTaKTijaepi

2.1.2 DTH11 gaTuwuri

DHT11- canapiK bUIFAIABUIBIK KOHE TEMIIEpaTypa eJIIeyre apHaIFfaH J1aTyuri.
Conpaii-ak JaTYMKTE BUIFAIABIIBIK TICH TEMIICPAaTypaHbIH aHAJIOTTBIK MOHACPIH
typienaipy yuin ACT 6ap. DHT11 ceHcopsl ®oFaphl KbULAAMIBIK MEH JTJIIKKE e
emec, Oipak KaparaibIM, ap3aH )KoHe Yi-Kal1a bUTFABIIBIKTEI OKBITY KOHE OaKplIay
yuiH ere Konansl.DHTI1 patuuri ApayuHO oOpTachlHIa ©T€ TaHbIMall >KOHE
METEOCTaHITUIap MEH aKbUIIBI YH skKoOamapbIHaa KUl KOJAaHbUIaabl. by qaTaukTep
€pEeKIIIe KbUIaM OPEKETIICH KOHE JAJIIKIICH 001iHOeHM11,01paK onap maiaiany oHai,
OJIApJIbI KOJI KETIMJIUIIK MMEeH OaraHblH TOMEHAITTHEH ©31HIH ajFalliKbl *Ko0anapblH/a
Oateu1 mainmanmanyra Oonanel.CeHcOp €Ki OOMIKTeH Typaabl — CBHIMBIMIIBLIBIK
TEeMIIepaTypa JaTyuri KoHE TUTrpoMeTp. bipiHImici TemmeparypaHbl eJIIey YIIIiH,
CKIHIIIC1 — ayaHbIH bIIFAIBLIBIFEI YIINH KOJAaHBUIAAbI. YHIT 1IIIHAET] YUl aHAIOTThI-
CaHIBIK TYPJSHIIPYJEPJl OpBIHAAN ajajgbl KXOHE MHUKPOKOHTPOJUICD apKbLIbI
ecenTelNeTiH MUQPIBIK CUTHaAI Oepe alajbl.

2.3 cyper - DTH 11 natuuri

DHT11 gatynri TeXHUKAIBIK CUIIATTAMACHI:
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— TyTBIHBIIATBEIH TOK-2,5 MA (mepektepi TYpJeHIIpyAe MaKCHUMaJJIbl
MOH);

- blnrangeubeikTer 20% - man 80% - Fa JeliHT1 Jauamma3oHAa eJIIIeH/I.
Karenik 5% neiin 60mysl MyMKiH;[4]

- 0-nen 50 rpamycka AeiliHTi apanbIKTa TeMIEepaTypaHbl eJIley Ke3iHJe
KOJIIaHBLIABI (J1a11iK-2%0)

- ["abaputtik enmemaepi: 15,5 MM Y3bIHIBIFEL; 12 MM eHi; 5,5 MM OHIKTITI;

- Tok ke3i -3-TeH 5 BOJIbTKA JCHIH;

— YaxkpIT Giprnirinaeri 6ip enmem (cekynn). Srau, xuimik 1 ' Kypaitasr;

— 4 xonnekTop. Kepmiisiec KambIKThIK 0, 1.

— JaTtuukTiy 2,54 MM CTaHIapTTHI 4 MIBIFBICHI 0ap :

- 1-VCC (3-5 B kopek ke3i);

- 2-DATA (nepexrepai MIbIFapy);

— 3-maiimanaHpUIMAai b,

- 4-GND (xep).

2.1.3 DIeKTPOMATrHUTTIK peJie

Pene-ayiekTp MAarHUTTIH KOMETIMEH OJJIEKTP Ti30€riHiH TYMBIKTadybl MEH
XBIPAThUTYbl YIIIH KbI3MET €TETIH 3JEKTPOMEXAHHUKANBIK KYpbulFbl. Srd-05vdc Kyar
peTeciHiH KYMBIC ICTEy MNPUHIUIN ©6Te KapamaibiM. DJIEKTPMAarHUTTIK KaTylIKara
Oackapylibl KepHEyJll OepreHjie, OHAAa AJIEKTPMArHUTTIK epic Maiia Ooyianbl, O
MeTaJul TasKUIaHbl TapTaJbl *KOHE KyaTThl >KYKTEMEHIH TyWicresepl TYHbIKTaIa bl.
Mopaynene 4 axsipatkpim 0ap: K1 sxone K2 Kyar KOCKBIIITaphl, CHIPTKbI
KOPEKTEeHIIpyal Oepy VIIIH OacKapymibl —aXbIPATKBIII KoHE  AJKBIPATKBIII
(mxammnepmen). SRD-05VDC-SL - C tunrmi peneci KYKTeMEHI KOCy YIIH YII
KOHTAaKTIT€ HU€: €Kl MIETKI KO3FAJIMAMTHIH, aJl OpTallla-aybICTBIPBINT KOCKBIIL. OpTaria
Oaitianpic-Oys1 TI30€KTI COJ Hemece 0Oacka >KOJIMEH KOMMYTAIMSUTAUTBIH "KIIT".
Monynbie pemneHiH HaKThl Tydicmeci KaubinThl TyWbikTandran: "K1" sxone "K2"
taHOaaypl oOpTalla TYMICIICHI IIETKI COJI KakKMeH OalaHBICThIpaabl (CyperTe).
backapy kepueyin IN1 nemece IN2 kipyine 6epy (951¢i3 TOK OacKapyIIbl KOHHEKTOPHI)
pene K1 nemece K2 Ttyilicneni TOOBIHBIH OH *akK (KYIITIK KOHHEKTOPBI) opTalia
OailylaHbICHIH OailIaHbICTRIPaIbl. Pese aybICThIpy YIIiH )KEeTKUTIKTI Tok — 20 MA KYBIK,
Arduino canabIK Ty XbIpeiMaapsl 40 MA neiiid Oepe anajibl.

A\

10A 250VAC 10A 125VAC

@A

w
-
=
s
=
||I

H(‘;

2.4 cyper- DIEKTPOMArHUTTIK pesie
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- - MuHYycC, 6ainanbic GND; + - mmtoc, 6aiinanbic +5V S-PIN D10 MbicanbiHaaFbl
CaHapIK MIBIFBIC OAMIAHBICHL; 1 - 2-KaJabINThl aXXbIPATHIIFAH pejie KOHTaKTuIepl; 2 - 3-
KaJIBINTHI TYHUBIKTAFAH pPeJie KOHTAKTLIepi;

Pene Tyiticnenepi aitupiMansl kepHey 250 B geitinri sxone TypakTsl kepHey 30 B
neitinri kepHey ke3inae 10 A feifiHri TOK KYIIiHE €CeNTeNTeH.

bipapHaHbIH)XYMBIC TOTHI-15-20MA;

backapy kepueyi-5B;

Kommyranusananateimkykreme-AK250B10A,10A IK30B.

2.1.4 CepBoiKeTeK JIEKTP KO3FAJITKbIIIbI

CepBoxeTek ApynHO (aFbuTIL. - arduino Servo) - aJIekTp MOTOpPbI 6ap KYPBUIFHI,
OHBbI Oenrun Oip OypeImKa Oyphin, Oenrur Oip yakKbpITTa OChl KalbIlTa KalAbIpyFa
0oJ1aabl.

2.5 cypet -CepBOXKETEK NEKTP KOZKAITKBIIIBI

CepBonpuBoa  (CEpBOMOTOpP) OpTYpial pobOTTap MEH MexXaHU3MIEPi
KYpacThIpyJla MaHbI3[bl DJIEMEHT OOJbInl  TaObuUIaAbl. byn MexaHu3MIEpAiH
KO3FaJIbIChIH JI971 0ackapyfFa MYMKIHIIK OepeTiH Kepl OainaHbiChl Oap HaKThI
Opsingaymbl. backama aiTkanaa, Kipic Ke3iHAe Oackapy CUTHAJIBIHBIH MOHIH alia
OTBIPBIT, CEPBOMOTOP OYJI MOHJI ©31HIH aTKapYIIbl 3JIEMEHTIHIH IIBIFYbIHAA YCTaIl
TypyFa ThIpbicapl. CepBOXKETEKTep pPOOOTTapIblH MEXaHUKAJIbIK KO3FaJIbIChIH
MOJIeNIbJICY YIIIH KEHIHEH KoJjaHbuiafbsl. CepBONPUBOA NATYMKTEH (KBUIIAMIBIK,
JKaFIai JkoHe T.0.), KeTeKTi 0ackapy OJIOThIHAH JKOHE MEXaHUKAJBIK JKYHEJEH KoHE
AMEeKTPOHABIK Cxemanan Typaabl. KypeUIFBIHBIH peayKTOpaapbl (TICTErepimTepi)
MeTaJJaH, KapOOHHAH HeMece MJIAaCTUKTEH kacanaabl. CepBOMOTOPABIH IJIACTHUKAIBIK
TICTETepUIIrT KYIITI JKYKTeME€ MEH COKKbIJaH IiblgaMaiipl. CepBOMOTOPIBIH
KIpICTIpUITeH mnoTeHIuomeTpi Oap, on IbiFbic OumiriMeH OipikTipuireH. ButikTiH
OYpBUTYBIMEH CEpPBOIPUBO]I MOTEHIIMOMETPJIET1 KEpHEYIIH MoHIH e3repreial. Teyem
KIpIC CHUTHAJIBIHBIH KEPHEYIH TalJaiJibl >KOHE OHbI MOTEHIIMOMETPIErT KEpHEYMEH
CAIIBICTBIPA/IbI, aJbIHFAH aWbIPMAIIbIIBIKKA CYHEHE OTBHIPHIN, MOTOP IIBIFYy >KOHE
MOTEHIIMOMETPJIETT KEPHEY/Il TY3€reHre JeiiH Teric aiHaiabl.

CepBOonprBOI KOZFAITKBIIITHIH aifHATY KbUIIAMIBIFBIH a3aTaThIH PEIYKTOPIbI
1CKe KOCaTBhIH JKOHE COHBIMEH Oipre OUTIKKE alHAaaThIH COTTI apTTHIPATHIH JJICKTP
KO3FaJTKBIIIBIHAH, TYPAKThl TOKTaH Typajbl. LIIbiFpic OUTITIHIH KaFJalbiH OaKplIay
YIIIiH OJ1 )KaFJai JaTYUTIMEH KOCBUTFaH (91eTTe, alHbIMaibl pe3nuctop). CepBONPUBOI
KO3FAITKBIIIBI OYpBUIATBIH KyaTThl KOHE OaFbITThI OacKapy YIIiH Oackapy cxemachl
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KaKETT1 )Karaai el OepeTiH 0ackapy CUTHAJIBIMEH YiJleciMIe JKaFjail TaTYUT1HEeH Kipic
CUTHAJIBIH TIai1aaHaIbl.

CepBO MOTOp KO3KANTKBIIIBI pylb JOHTENEKTepiH OypyFa apHaiFaH
aBTOMOOUIIBICP/IIH paano0acKapblIaThIH MOJIEIBACPIHIEC HEMece paano0acKapyIibl
VITAKTapAbIH MOJICTBACPIHIC KU1 KOJJIAHBUIAILI — Oackapy OeTTepiH (pymibaep/i)
Oypyra apHasFaH. Keseci cyperTe op TypJii esmeMeri ekl KyKipt 6ap.

MyHpmaii cepBO MOTOP KO3KAJITKBIIIBI KU1 CaHbUIAYJAp apachbiHAAFbl Oipaei
OJIIIIEMJIEp MEH MOHTaXJIBIK KalllbIKThIKTapra ve. Col KakTa oJijeKkaiiia a3 (3KoHe
YKEH1JT) CePC KO3FAITKBIIIBI VIITY almmapaTTapbliHa apHaIFad. bysr cepBo KO3FaITKBIIITAD
9g cepBOKeTEKTepi Aem araianbl . JKoFapsl canmaibl OpbIHIAY KOHE JKOFaphl aifHAITY
coTi 6ap cepBONPUBOATAP/Ia HEHIIOHHAH eMeC, MeTaJlJIaH JkKacajFaH TicTerepimrepi 6ap
penaykTop 6omnazabl. Kemnmriairi cepBoBUraTesiei >KyMbIC 1CTEH Il HOMUHAJIBI KEpHEY
TaMaKTaHy IIamMaMeH 5 Ke3iHJIe pYyKcaT eTUITeH JMara3oHbIHAa KOPEKTEHAIpYIIi
kepHey 4-teH 7 B. Kocy ayeckoil cepBOIPUBOAOB 9JIETTE apKbUIbI )KY3€Te aChIPhLIAIbI
ChIMJIap T€ asKTajJaThlH 3-0aillaHbIC pa3beMOM: KOpPEK ko3l +, KOpeK Ke3l >KoHe
Oackapylibl CUTHAJ. YJIKEH >KOHE KelJie oTe KyaTThl CEpBOJIBUTATENbACD, COHAAN-aK
naiiiajiany YIiH KOJI XKeTiM/I1, Oipak ojiap 9yecKol a3 KyaTThl CEPBOMAIIIMHKU CHUSIKThI
CTaHJapTTaJFaH eMec.

2.1.5 Arduino xaabIH qaT4mri

KY-026 >xanbin natuuri (flame sensor Arduino) nHQpaKkpI3bUT KAOBUTAAFBIIITHIH
KOMETIMEH allblK >aJbIHHBIH OOJYybIH aHBIKTayFa MYMKIHAIK Oepenl. JaTyukTiH
HETi31HAe YilAe opT NalbUIbIH JKoHE Oacka Ja Mmaijalibl KYpPbUIFbUIApIbl Kacayra
6onanpl. byn cencopabsiH KypbUtFbichiH Arduino Uno MHUKpPOKOHTpOJUIEpIHE Kasaid
JYPBIC KOCY KEPEKTIT1H KapacThIpalbIK KOHE €K1 KapanaibiM OaFaapiiaMa MbICaJIbIHIA
MOJ1YJIb KYMBICBIH TaJIJalMBbI3.

Arduino ymia flame sensor eki HycKaja jKacalaibl-yIll HEMECEe TOepT
KOHTaKTIMEH, aJbIH JIaTYUT1 TOMEH CypeTTe OpHalacThipbUIFaH. Exi HycKackel aa
CaHJIbIK LIBIFY. J[aTYMKTE MHIUKATOP KOCHUIAJIbI, all MIBIFY KE31HE *aJIbIH TaObUIFaH
YKar/aila akukaT CUTHaJBI (JJOTUKAJIBIK OIpIIiK) *oHE MH(PAKbI3bLI KAaObUIIaFbIILITHIH
KOpPIHY LIETiH/AE KaJblH 00JIMaFaH Karaaia eTipiK (JOTMKaJIbIK HeJl) naiaa 0oaaabl.

2.6 cypet- Arduino >kaJIbIH JaTYuri
Monynsae 5 MM UHQPPAKbBBUT KaphIK auoasl, [LM393 mukpocxemanarbi
KoMItapaTop, 3296W KocajKbl pe3UCTOPHI, alIThl PE3UCTOP KOHE €Ki KAPBIK JTHOTHI
uHaukatop Oap. L1 cBeToamonsl KOpPEKTEHIIPYAIH KOCBUIYBIH Kepceteni, L2
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CBETOAMOJbl JATYMKTIH I1CKE KOCBhUIFaHbl koHEe DO >xkoFapbl ACHIeisl IIbIFYybIHIA
KaJIBITITACKAHbI Typalibl Xabapiaisl. [9]

XKywmric kepreyi: 3.3-5.5V

Koceuty: A0 — ananortsik LLbiFbIC,

G — kaJmbl ChIM, + — Kyar,

DO — norukanbIK AeHTeil 0ap CUTHAIIBIH CaH IBIK IIBIFBICH.

Ot (>kambIH, ©PT) JATYUKTEPIH €Ki MoaudUKalMsia - )KeKe JaTYUKTE HeMece
MOAYJIBAIK OpBIHAAyJIapAa Keszmectipyre Oomambel. JKeke ceHcop kapa Oacel Oap
cBeToauonka ykcac. On ma Oip asfbl EKIHIIICIHEH Y3aFblpak, OyJl OH JKOHE Tepic
KOPBITBIHABIHBI aHBIKTayFa MYMKIHAIK Oepeai. Moaynbjae yil askTbl HEMECE TOpT
asKThl, KOCBIMILIA >KApbIK JUOJTHI, KOCBhIMIIA MOTeHUHUOMETp Oap. KambiH Typii
YKOJIMEH, MBICAJIbl, TEPMOJATUUKTIH KOMETIMEH Ta0yFa 00Jaabl. OpT Ke31H]Ie KOFaphl
TeMIiepaTypa maina 6onaabl. bipak TepMomaTuuk, erep OHBI OTKAa >KaKbIH OKeJCe,
3apjan meryi MymMkiH. COHbIMEH KaTap, TepMOJATUUK >KaJIbIH/IbI OCNT1IeH aJIMaiibl.
Keiine 6yt ceran. OT natunri nHGPaKbI3bLUT 006N Ta0bLTa b )KoHE 111aM KaabIiHFa TOH
760 — 1100 BM nuama3oHBIHAA COyJENeHyIl ycTam Typazabl. Ic Ky3iHae MyHIan
CEHCOp >KaJIbIHFa FaHa eMec, KYH MeH OesiMe mamaapbiHa aa acep erenl. [lapasuTrik
KAPBIKTaHABIPYJbl OONAbIpMay YIIIH (OTOAMOATHI OYHIp >KaFbIHAH MOJJIIP €MeC
MaTepuagapMeH ka0y KaxeT. backa kapblK Ke37epiH »KaKChl Cy3y YIIiH, OChIHAAMN
JATYMKTEPMEH KaJlblH JE€TEKTeY KE31HJ€ TOMEH JKUUIIKTI AETEKTEy alropuTMi
KoJimanbutaabl. by mam skanbiasl 15-20 ' skuiniriMeH KapKblHIBUTBIFBIH ©3TepTe/Il.
Mamnp13asl epekiueniri-60 rpagyc ceHCOpbIHBIH Kepy Oypbitibl, KY-026 Moxymninzae
topT LLBIFBIC Oap KoHE CAHABIK JKOHE aHAJIOTTHIK CHUTHAIIAPIbl OKyFa MYMKIHJIIK
oepeni. Kanran, o1 anIbpIHFBI CAaHABIK MOAYJIBIE YKCaC.

2.2 Blynk MoOmIBbAi KOCHBIMIIACHI

Blynk-0ysn1  Arduino, ESP8266, Raspberry Pi oHe HHTEPHET apKbLIbI
MUKPOKOHTPOJUIEPIEPIiH YKcac raTtanapsl yiriH [0S xone Android 6arnapiamanaps
O6ap mmatdopma. Bumxertepmi cyipen, OapiblK xoOamap YIIiH rpaduKaIbIK
uHTepdercTep oHal xacail anach3.[10]
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LED
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Graph

History Graph

ARDUINO

2.7 cypet -Blynk MmoOuIb/1i KOCBIMIIIACHI

barnmapnama sxkymbIchl Oenrimi Oip JaFdpUIapAbl Tajlalm eTell. AJIIbIMEH
KOMITBIOTEP/II HeMece cMapThOHbl OargapiiaMaliaHaThIH TOJIEMMEH OalIaHBICTBIPY
KaxeT. barmapnama Typii unrepdencTepAiH Maccachl apKbUIbI IJ1aTanap OaillaHbIChIH
kosmaiael: USB (Serial),Adafruit CC3000 WiFi,Official Arduino WiFi Shield,Official
Ethernet Shield (W5100),ENC28J60,ESP8266 (WiFi modem),SeeedStudio Ethernet
Shield V2.0 (W5200),RN-XV WiFly,ESP8266.

Baitnanbic mapamerpiiepineH 0acka, Tek Oojallak KYpPbUIFBIHBIH MOIYJIbIEPIH
IYphIC KOCY KakeT Oosaapl. Omad KeiiH KoigaHOa KYMBIC MIIIIMIHIAE KOJI KETIM/II
MOAYIBAEPl (BUIKETTEP/I1) KOCY, KAKETTI KOPBITHIHIBUIAP aIPECTEPIH OPHATY JKOHE
KaJlaFaH mapaMeTpiiepl KopceTy Kepek (KaxkeT 00sica, KOABIHBI3IBI jKa3yFa 001abl).
AMTHaKibl, BUKET HeMece OarmapiamMa skacay yuriH drag ' n ' drop KoJijgaHbUIaabl.
backapy ymiH 0Oackapy KYpPBUIFBUIAPBIHBIH WMHUTATOPJIAPBl —  AyBICTHIPHIT-
KOCKBIIITAp, CHanaepiep, TucIieiep 6ap, oapIblH OpKAMCHICHI YIIIH 63 JOTUKACHIH
xkazyra Oomanbl. On YIIIH KaKETTI JAaTUYUKTEpJIeH TpaduKTep TYPIHAE aKIMapaTThI
HIBIFAPY KOHE JKyHeney YIIiH xxeke ¢popmanap 0ap.

Ocpunaiima, miatdopma xobamapasl 6ackapy YIIIH KOCBIMINAJIapbl >Ka3yFa
YaKbIT JKYMCAFbIChl KEJIMEHTIH JKaHalaH KeJIreHJepre JHe, COHAai-aK O3bIK
naijamanybUIapFa ga KoJaiibpl: METEOCTAHIIMSIIaH ACPEKTEP/I1 OKBII IIBIFY IaH )KOHE
AKbUIIBI Yiial OackapyaaH poOoTTapabl OacKapyra JAeiiH.

XKympicTel  OacTay yHIIH KaXeTTI OapiiblK akKmapar pecMu — caiTTa
opHanacteipbuirad. Blynk-Open Open Open-Source-xo0a, COHIBIKTaH 9pKIM jKaHa
MYMKIHJIKTEp1 »acayra KaTbica anajbl. Kazipri yakpITTa CEpBUCTI TaljgaiaHy
TOJBIFBIMEH TET1H, OJaH opl karjail Oipiiama e3repelli — €H alJbIMEeH, XaHa
byukusanapasl  MoHetm3auusuiay ecedineH. GP, GP  GPIO wunTtepdeiictepi
OpPHATBUIFAH CATHIIN aly PETIH/E CAThII aJbIHAIbI.
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Kaszipri yakpiTTa Blynk keneci miatanapmeH >KyMbIC 1CTEHI:
Arduino: Uno, Nano, Mini, Pro Mini, Pro Micro, Mega, YUN (Bridge),

Due;

Raspberry Pi;

Particle (ex Spark Core);
ESP8266;

TinyDuino (CC3000);
Wicked WildFire (CC3000).

2.3 AKBLIBI Vil 5K00aCBhIH KYPaCTbIPY

bi3 akpu1pl Yi jK0OackIiHA KATBICTHI JIETAIbIAPMEH TaHBICHIN IIBIKTHIK.EH/I OChIFaH
0altIaHBICTHI )KOOAHBI KYPacThIPaMBbI3.

Za =
c: }:‘LQ{ O-1S-00AS0-QHS
290 _ | Ly | 9QASZ VOL DTGAOE VO

0-15-00AS
D0ARZ YOI
JWASZL YOI

e 7 QVASZl V0i QVADSE YOI

0-QuS
ZOADE YOI
vz ¥o =

2.8 cyper- AKbUIIBI Vi KYPBUIBIM CXEMAaChI

Kypbuibim cXemachl apKbLIbI
KYPaCTBIPBIM, )KHHANMBI3.
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TemneparTypa
Bna>xHocTH»b

7

2.9 cyper - Blynk KoceIMIIaceiHAaFbI MEHIH jk00aM
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3 barpapJjaMaJbIK 06J1iM

3.1 Arduino Ide Garpapiaamacsl

Arduino IDE-Arduino mnatdopmacel YIIiH €3 OarmapiaMaiapbiH JKa3yra
MYMKIHIIK OepeTiH mnaijajnaHymbliap YOIiH OarmapiaManiblK Jkacakrama. by
maTdopMa OipiHII Ke3eKTe ABTOMATUKAHBIH kKoHE pOOOTOTEXHHUKAHBIH KaparmaibiM
KyHhenepin Kypy YmiH Arduino KojjgaHaThIH KOHCTpPYKTOpJiapra OarjaapiiaHajpbl.
Arduino Oargapnamanay Tuni  ctaHaapttel C++  (AVR-GCC  KoMIWiasTopbl
KOJIIaHbLTaAbl), OyJI icTe >kaHajaH Oacrayiibuiapra OarmapiiamMayiapbl KaszyJIbl
KEHUIICTETIH KeHOip epekmesikTepi oap.

Arduino IDE apThIKIIBLIBIKTApbI KOJI )KETIMAUTIK; Mai1aiaHy *oHe TYCIHY YIIIH
bIHFAIBL uHTEpdelic, Oarmapiama Windows omnepanusiblK KYHECIHIH OapJiblK
HYCKaJapbIMEH YWIECIM/l; JKYMBIC YIIIH Ka&XeTTI KypalJapAblH OOJybI;
Oarapyiamanay TuliepiHiH OipHemie Hyckanapsl, C TUTIH OLTy TepEeHIeTy MYMKIHITI;
OarapiiaMa MbICaJIIapbIHBIH KIPICTIPUITEH KUBIHTBIFBL, CAKTay, SIKCIIOPTTAY, TEKCEPY,
1371y, aybICTBIPY (PYHKIUSIIAPHI.

3.2 Arduino Ide 6armapaaMacbIHAAFbIOAFAAPIaAMA-KOAbI

Arduino Ide OGarmapnmamainblK TUTIHAE O1311H >K00aMBI3IbIH OaFaapiamMaibiK
KOJIbIH €HT13EMI3.

3.1 cyper -Arduino Ide GarmapnamansIk TUTIHIAET OaFaapiaMabiK KO

Arduino lde 6argapiamanbIK TiUTIHACT] OaFraapiaaMa JNCTUHT A KOCBIMIIIACHIHIA
KOPCETUITEeH.
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3.3 ’KobdaHbIH 0JI0K-CHI30aChI

Jepextepai
EHTi3Y

A J

Mamimerti
TeKCepy

JepexTepni
MbIFapy
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4 Omip Tipmijiik Kayincizairi 6esimi

4.1 Omip Tipmijiik Kayincisairi

By s)kxyMBICTBIH MaKcaThl KalTBIKTHIKTAH 0aCKaphlIaThIH aKbUIIBI Y %K00aChIH
a3ipsiey OoJIbIT TaObLTA b

Omip Tipurmik Kayinci3giri OesliMiHIE HETi3r TalchlpMaiap peTiHJe
JKapBIKTAHJIBIPY ecenTeNenl. AKbUIIBI YU JkoOackl Oip KaOaTTaH TYpaThIHABIKTaH
OipiHII KabaTTarbl OeJMeNepiH  JKacaHJbl JKAPBIKTAHJABIPYIBl  JKOHE 3HSHJIBI
3aTTap/IbIH IIBIFBIHBIH €CENTEY KaKeT.

ChIpTKBI ~ OJIEMHIH  OapiblK JEpJiK akKMapaTrThl ajaM Kepy apKbUIbI
anaapl. COHIBIKTAH ajaM dpPEKeTl YIIH >KapbIK TIeH TYC poJi 30p. JKapbeIKThl KaObLaay
O13/11H OpeKeT eTy KaOlIeTTIIIIMI3IIH MaHbI3IbI 3JIEMEHT1 OOJIBIN TaObLIA bl 0MTKEHI
01371 KOpIIaraH 3aTTap[blH OpHAJacKaH >EpiH, MINIHIH »OHE TYClH Oaranayra
MYMKIHJIIK Oepei.

OMip TIPIILITIK KayIMci3iri - 3aHHAMAJIbIK, 3KOHOMUKAJIBIK,
YHBIMIACTHIPYIIBUIBIK, TEXHUKAIBIK JKOHE EMIIK-TPO(OUIAKTHKAIBIK IIapaiapabiH,
aJlaMHBIH KAyIICI3/IITHIHIH KUBIHTBIFbI, OJ1 aJIaMHBIH JACHCAYJIBIFBIH )KOHE MOPAJIb/IBIK
YKOHE MaTEPHANIBIK KYHIBUIBIKTAPIbI CAaKTayFa OarbITTaJIFaH.

OMip TIpHIUTIK KayilcCi3dirt CUSKTHI CaJlaHbIH Maijaa 0oy cebenTepi enjeri
OJIIM-XKITIM MEH KOCIOPBIHAPAaFhl KapaKaTTap IbiH apTybl 006N TaObLIaAbI. Kb
calibIH FRUIBIMU-TEXHUKAJIBIK ITPOTPECTIH AaMybl aJiFa 0acy/a, oraH OaiIaHbICTHI )KaHa,
aca KayinTi eHipicTep Manaa 00yabl, oJapra Kayirnci3IiK TeXHUKACHIHBIH CaKTaTybl
€H MaHbI31bI (DAKTOP OOJIBIN TaOBLIAHI.

OMIp TIPMIUIIK KayiNci3airt MiHAETI OHIIPICTIH E€PEeKIIESNIriH €CKEPE OTHIPHI,
OapJbIK eHOCK >KaFaaiyiapblH TalJlay >KOHE epTe Ke3eHJE BIKTUMAJl WHIUIACHTTEPIIH
aNJIbIH-ATy; KayiNTeH KOPFaHy J>KOJJIApPhIH JAMBITYy, TOTCHINIE >KaFaaiiaap Ke3iHzae
OKHUFAJIapABIH TAMYBIH MOJICTB/ICY; XAJBIKTHI OKBITY YKOHE aBapHsUIapAbIH ceOenTepiHn
JKOI0 OOWBbIHIIIA MaMaHJApAbl Jaspiay, CEHIMIl KYMBIC >KYpPri3y YVIIIH >KYMBIC
JKarganaapsl 1yphic OaraiaHybl KEPEK, COHABIKTAH €HOCK aybIPJIbIFBIHBIH KOPCETKIIIT
albIHYbI KepeK. EHOEKTIH aybIpibIFbl - €HOCK KaFAalbIHBIH OapJibIK dJIEMEHTTEPIHIH,
alaMHbIH €HOEKKe KaOUIeTTUIINl MEH JIEHCAYJIBIFbIHBIH OCEPIHIH KUBIHTBIFBL. by
dbakTop amaMHBIH JEHCAYJBIFBIHBIH ©3repylHe, >KYMBIC YaKbITBIHBIH Oenruii Oip
Ke3eHIHE 0alTaHbICThI 00TYbI MYMKIH.[5]

4.2 3usiHaBI 3aTTAPABIH IIBIFbIHBI

bacrankel MoHmepi: B3USHABI IIBIFBIC TYpl — KbI3AbIpbUIFaH ra3. TyTiH
mypskacbiHbiH OunikTirt — H = 15 m.Ecenrey:(C,) Makcumanasl 3USHIBI 3aTTapIbIH
YKEPJIET1 KOHIIEHPAITHSICHI X, (M) KAIIBIKTHIKTAFbI IOHTEJICK EPHET1 Oap MIBIFBIC KO3IHEH
KBI3JIBIPBIIFAH Ta3-ayaliblK KOCIIA YIIIIH KOJIAMChI3 METEOPOIOTHSUIBIK ITApTTapAa MbIHA
dbopmyllaMeH ecernTen/ii:

__ AxM+Fxmxn

H2*3\/ Vit
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MyHAarbl, A - atMocdepa CTpaTUPUKALUICHIHBIH TeMIepaTypachliHa
OaitmaHbICThI KOd(uImeHT, 6i3aiH oHip ymin A=200;

M — a30T OKCHIIHIH IIBIFHICH;

F — arMmocdepana 3usHABl 3aTTapbIH Tapaiy >KbUIIaMJBIFbl €CKEPETIH
enmiemci3 koapdumment, F=1;

H — mypxa OuikTiri, H =15 m.

AT—1bIrap ra3 Temreparypacsl t- MEH KOpIIaraH aya
TeMIiepaTypachiHbiH t-aibipbiMbl, AT = 510 °C — ra3 TypOuMHachIHaH KeHiH
OpHaJacKaH TYTIH MYp>Kachl YIIIiH;

V — TYTiH ra3bIHBIH CyMMAIIBIK KOJIEMI, M3/C;

Vl = * Wo, (42)

MYHa¥bl, Wo — a3 I0bIFbICHI JKbIJIAaMIbITbI Mm/c.

V=113 m¥/c

MYHJAFb,M — MypKaJlaH ras—aya KOCIHAChIHbIH IIBIFY HIApPThIH €CKEPETIH
K03 PuIeHT MbiHa (POPMYJIAMEH aHBIKTANAbI:

1

M = 671034° F+0,1,/F (4.3)
_ 103 Dxw?

f=10 P (4.4)
3 4x4,5%

f=10 m=0,706

1
m = - = 1,81
0,67+0,343/0,706+0,1/0,706

Oumaii 6osica MaKCUMAJIbl 3USTHIBI 3aTTAPABIH KePJIeT1 KOHIIEHPAIIUSCHI:

C. = 220+Mix1+1,81+1
M 152%3/113%510

= 0.0459 * Mi

bepinren  (C,=0,0459 M;) w™akcumanapl 3USHIBI 3aTTapAbIH  KEPHEeTi
KOHIICHPAITUACHI IIBIFBIC KO3IHGH KOJIAHWChI3 METEOPOJIOTHUSIIBIK IIapTTapa X (M)
KaIIBIKThIKKA JIEHIH JKEeTEeIl:

X,=dH (4.5)

d=4,95*V(1+0,28* 3/f (4.6)
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V,=U,=0,5 [%].

d=4,95*0,5(1+0,28* ¥1,81 = 3,32
Xm=3,32%15=50 [m].

(C) 3usHABI 3aTTapbIH JKEpJEeri KOHIICHPAIUSACHI MIBIFBIC KO3IHEH op TYpil
KaIIBIKTBIK MbIHA (OpPMYJIaMEeH aHBIKTaIa Ibl:

C=S.*Cnm,

MYHJIa 51— emmemcis MOH, a30T JUOKCH]II MaKCUMabal KoHIeHTpanusacsl [1/IK
MOHIHEH 8,7 ece acaThIHABIKTAH X/X, KaThIHACBIHA OaWIaHBICTBI KAYINTi K
KbUIIaMABIFbIHAQ — aHbIKTananbl. IIIbIFBIC  KO3IHEH  CaHUTapibI-KOpFay  30Ha
IIeKapachlHA JICHIHT1 KAlTBIKTBIKThI aHBIKTAMBI3:

nok

S1 = =0,11
1 C.

['padux OolibIHIIAX/X, =8,5 aHBIKTAHMBI3.

[IbIFpIC KO3IHEH CaHUTAPJIBI-KOPFAy 30HA IIeKapachlHA JCHIHTI KAIIBIKTHIKTHI
X33 Xy 8,5=50 * 8,5=425M kem O60mMay KaKeT.

KypbuTbIC TEpUTOPUSACHIHBIH €PEKIISTITIH €CKEpe OTBHIPBINT CaHUTAPJIBI-KOPFAY
3oHacwl 500 M e KaObUITaNMBI3.

4.3 7/KyMbIC OPBIHAAPBIH KAPBIKTAHABIPY

Op XKapblK OepeTiH 3aT JJIEKTPMArHUTTIK TOJIKBIHIAD TYPIHIE OPTYpl
YKAKKaTapalThlH DHEPrUSHBI IIblFapaabl . JKapblK HHEPruschbl arblHBIH KOpIl
KaObuIayAplOaranay YIIiH MbIHAJAal YFbIMIAP NaiialaHbUIalbl: KapbIK AaFbIHbI,
YKAPBIK KYIII, )KapBIKTHIK, KapbIKTaHbIpy. JKapblK aFbIHBI JEN aJaMHBIH KO31HE ocep
€TeTIH JKapbIK OHEPIHSCHIHBIH  aFbIHBIH  adTagbl. JKapbelKk Kyl  KapbIK
arbIHBIHBIHKEHICTIKTIK TBHIFBI3JBIFBI JICTI aTaa/ibl, SFHU JKAPBIKTHIH HYKTEIIK KO31HIH
JKapbhlK  aFbIHBIHBIH ~ JICHE OYPBIMIBIHBIH  KOJeMiHe KaTbIHAChl.  JKapbIKTBIK
(Hemece(hOTOMETPHUSIIBIK JKAPBIKTHIK) KAPBIKTHIH Tapaly OarbIThIHA MEPHEHAUKYJIISP
OpHAJIACKaH J>KApPBIKTHIK OETIHIH ayaaHbl OIpJriHe >KaTKbI3bUIFaH Oenriut  Oip
OaFbITTaFbI )KaPBIKTHIH KYIIIi JeT aTtajiajsl. JKapblK aFbIHBIHBIH OCTTIiK THIFBI3IBIFbIICIT
YKapbIK aFbIHBIHBIH ayJJaHbl O1pJIIT1HE KaTKbI3bUIFAH JKAPbIK aFbIHBIH alTaMBbl3.

Kontpact 0Oakpiiay OOBEKTICIHIH KapBIKTBIFBI MEH OHBIH  KOpIIaraH
OpTachIHBIH((DOHBIHBIH) HEMECE HBICAHHBIH 9p TypJl O6JIKTEepiHIH apachIHIaFbl
albIPMAIIBLIBIKTEI ATANIBI .

Kepy ¢dynkmusinapeina, ocipece €HOEK Kayirnci3airi MEH HOTHIKEIIIr YIIiH
KaXXEeT: Kapama-Kapchl Ce3IMTANABIK, Kepy OTKIpJiri, OeeKTepal axXbIpaTy
KBUIAAM/IBIFbI, aWKbIH KOPIHYI1H TYPAKTBUIBIFBI, TYCTIK CE3IMTaNIbIK >KaTaIbl.
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KonTpactel  (aXbIpaTKbIII) CE3IMTAIABIK — OV Ke3dlH  OO0BEKTIHIH
(GemmmekTep/1iH) )KoHE (POHHBIH JKAPBIKTHIFbI AlLIPMACBIHBIH €H a3 MOHJIEPIH aXKbIpaTy
Ka0ineri.KoHTpacThl ce3rimTikTiH 00BEKTIHIH JKaphIKTaHIBIPY KaFJaiiapbiHa JKOHE
Ke3re OapbIHIIa OeiMIENTeH KaphIKThIKKA TOYENIUTIr aublKTanasl. Kepy eTkipiiri-
Oy KeKe HbICAaHIapAbl AXBIPaTyAblH MAaKCUMaIbl MYMKIHAIT. JKapelK Kepy
OTKIpJIiriHe YIKeH acep ererdl. JKapbIKTeiH Oenrini Oip neHreire neiiH ecyiMeH Kepy
OTKIPJIIT1 7€ Oce/l.

Kepy xyMBICBIH OpbIHAAY Ke3iHzae Oenrimi Oip pen TYCTi Ce31Hy CHUSKTBI Kepy
byHKIUSACHIHA KaTaabl. bysl QyHKIMSHBIH MOH1 TyC 0611y KaKeTTUTIriMeH OaiIaHbICThI
OHJIIPICTIK Olepanusuiapbl opbIiHAay Ke3iHae oeceni. Taburu (KyH)KapbIKTaHIBIPY/1a
(011 eTe YJIKeH OOJFaHIBIKTaH ), COHAA-aK dKacaH bl >KapbIKTaHBIPY1a )KapaM/Ibl TYCTI
JIOMUHECIIEHTTI  [amaapMeH  jkacanaabl.)KapbIKTaHABIPYABIH ~ ©3TEprillTIri
JKaralbiHIa KOpy KYMBICBIHBIH TaOBICTBI OOJybl YIIIH Kepy Oedimzaenyl aemn
aTaJlaThlH, SFHU KO3J1H apbIKTaHJBIPY JKarJailiappiHa OeiimMenyl YIKEeH MaHbI3Fa
ue. beilimaeny npoliecciHiH apKachlHAa Kepy TallaFbllbl KapbIKTaHABIPYABIH KEH
ayKbIMBIH/Ia KYMBIC 1CTEH anajbl.

XKapsIk *koHEe KapaHfFbl Oeiimaenyal axbipaTa anajibl. KapbIKThIK OeHiMeny-
KO3/I1H Kepy OpICIHIH >KOFapbl KapbIKTIFbI KaFIalbIHAA KYMBIC iCTeyre OeHIMaemyl.
Kepy epicine KapbIKThIH KOFapbUIaybl K€31H/€E KapbIKThIH OeHIMIETyl KbUIIaM-D-
10 munyT imiHAe Oonanasl. KapaHFbUIbIK OeiMaeny-Ke3/lIH Kepy OpICiHIH TOMEH
KapbIKTapbiHa OeliiMnenyi. Kapanrel Oevtimaeny Oasy namunbl — 30 MUHYTTaH 2
caratka jaeiiH. beiimaeny mpoieci QOTOXMMHSIIBIK KOHE KYHKE MpOLIECTEPIMEH,
KO311H TOp KabOaThIHIArbl PELENTHBTI OPICTEPiH KahWTa KYpbUIybIMEH,KapaliblK
nuaMeTpiHiH ~ cydemMenaeHeni. JKapbIKTBIK — JIGHTEHIHIH XKW1  ©3repyl  Kepy
(GYHKIUSACBIHBIH TOMEHJCYIHE, KO3[1H NepaJanTaluschl calJapblHaH IIapIiayablH
JaMybIHA OKesei. ¥ 3aK jKYMBIC 1CTey JKOHE KMl aybICyFa OaiiJIaHbICThI aJaMHBIH KO31
IapIIanabl, Kepy *KoHe KaJIIbl KYMBICKA KaOJICTTIITHIH TOMEHACYIHE OKETl COFa bl
[7].

Kannaii na 6ip 00BbEKTIHI aXKbIpaTy KaKETTIIIrHE OallIaHbICThI KBI3BMETTIH opOip
TYpl OChI KBI3MET Y3€re achIpbUIaThlH YYacKelle >KapbIKTaHIbIPYAbIH Oenrut Oip
NEHreliH  Tajan eTel. onerre  Ke30eH  KaObulgay  KABIH — OOJFaH
CaiibIH,)KapBIKTaH IBIPYIBIH OpTAaIlla IEHTeii COFYPIIBIM XKOFapbl 00ybl THiC. COHBIMEH
Karap, MaMaJaH TbIC >KEPriUTIKTI >KapbIKTBUIBIK Ke3/ey (OCJIEIUIeHUE) TYIbIPYbl
MyMKkiH. Ke3re »kapblk Ke31 Tycce, ko3 KaHjad ga Oip yakbITKa JEWiH 3aTTapbl
aXbIpaTy KaOU1eTiH >koranTtajbl. KapblK MAFbUIBICTHIPFBINT KAPBIK KO3AEPIHIH KOpy
epiciHie OonybiHA OalIaHBICTBI HEMECE IKAPBIK MIAFBUIBICTHIPYIBIH KOFAPHI
kod(durreHTi 6ap O6ETTEH KOPIHTEH Ke3/1e KATThI IIaFbUILICTBIPYBl MYMKIH. ATaM Ke3i
KBIMBUTBIKTAUTBIH PEIICKCTIH KOMETIMEH ThIM JKapKbIH JKAPBIKIIEH 3aKbIMJIaHYaH,
KO3/1iH OYPBUTYbIHAH JKOHE JKaphIK dcepiHeH 0aCThIH KO3FalyblHAH Kopranassl. TuiMii
KAPBIKTAHIBIPY/IBI YHBIMIACTHIPY, )KapbIK KO31epl MEH IIaMaap bl TaHIAy KE31H e Yil
- YKalIbIH MaKCaThl, OHBIH OJIIIEeMEP] KOHESKAPBUIBIC-OPT KayIi OOWBIHIIA CaHATHI,
JacTaHy BIKTUMAJABUIBIFEI (IIaH, Ta3, 0y), OPhIHAAIATEIH KYMBICTBIH CHITATTAMaChI
MEH pa3psi/ibl, HOpMAJIAHFaH >KaphIKTAHABIPY JKOHE TYCTI OHACY eckepineni. KanbinTel
’KapbIK OPTACBIH KYPY YIIIH JKapbIKTaHIABIPYIbIH TYPIl KYyHEIepiH KOJJaHAIbI .
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OHIIPICTIK Yil-)KailJlap MEH JKYMBIC OPBIHJIAPBIH KapbIKTAaHABIPY TYpJIepi:

— TaOHFH;

— JKacaH/Ibl;

— OIpIKTIpLITeH.

TaOuru >kapbIKTaHIBIPY — YH-KaiJap/pl acliaHHAH IIBIFATHIH (TIKENeH koHe
IIAFBUTBICKAH ), CHIPTKBI KOPIIAy KOHCTPYKIMSIIApbIHAAFEl KapbhlK OUBIKTaphl apKbLIIbI
©TETIH JKapBIKIEH KapbIKTaHAbIPY. Byiiipimi, skoFaprbl jkoHe apanac OOJbIN OeiHe1Il.
Taburu >kapbIKTaHABIPY KOX(PGUIMEHTI HOpMalaHFaH CHUMAT OOJBIN TaObLIAIBI.
by#ipni TaOufu KapbIKTaHABIPDY — CBHIPTKBI KaOBIpFalaparbl KapblK OWBIKTaphI
apKbUIbl YH-)KalWJbIH TaOUFW >KapbIKTaHYbI. >KAPBIKTAHIBIPY — KapblK IIaMIaphbl
apKbpUIbl YH-XKalabl TaOUFU KapbIKTAHIBIPY, KaObIpranapJarbl >KapblK OWBIKTapbl
(FUMapaT OMIKTITIHIH KYJIaUThIH Kepiiepine). TaOuru s>kapbIKTaHIbIPY - KOFAPFhI )KOHE
OYHIpAIK TAOUFU KAPBHIKTAHABIPY/IBIH YHJIECIMI.

XKacanpl skapbIKTaHIBIPY —YH-Kaiaap MeH 0acka Jla TaOUFH KapbIKTaHJIbIPY
YKETKUTIKCI3 OPBIH-KAIap Il dKAPHIKTAHABIPY.

Typnepi:

— >KYMBICTAFbI;

— aBapUsTIBIK;

— KY3€TILILIIK;

— KE3CeKIILIIK;

— JKaJIIbI )KePTrUTIKTI;

— apa’ac.

Kaxxer OonraH xarmaiiia >KYMBIC HEMECE aBapUSIIBIK >KapbIKTAHIBIPY
maMJIaphIHBIH 01p 06JIiri Ke3eKII )KapbIKTaHIbIPY YIIiH Mak1aJaHblIab.

JKyMmbIc KapbIFbl OapiblK yH-kKaliaapaa, COHIai-aK >KYMBICKA, ajamiapIblH
OTYIHE JKOHE KOJIIK KO3FaJbIChlHA apHajfaH alllbIK KEHICTIK YyYacKeJepiHje
KaMTamachi3 eTuiefi. TaOuFu KapbIKTaHIBIPYIbIH OPTYPJIl Karnaumapbl 0ap >KoHE
KYMBICTBIH OPTYPJl peXuMaepl Oap yi-kaimap YIIH >KYMBIC KapbIFbIH 06Jek
Oackapy Ke3jaene/i.

ABapUsIIBIK  KApBIKTaHJIBIPY-)KYMbBIC (HETI3T1) KapblK Ke3/epl KEHETTEH
XbIpaFaH Ke3/€ TOKTAayChl3 HEMece aBTOMATThI TYpJE ICKE€ KOCBUIATHIH OPTYPIIi
MakcaTTarbl OOBEKTUIEPl KapbIKTAaHABIPY. AJaMIapabl KeIipy/l KaMTaMachl3 €Tyre
HEMECE KAPBIKTHIH KEHETTEH COHYI )KapaKaTTaHy HeMece TEXHOJOTHSUIBIK MPOIECTIH
XKOJI OepUIMENTIH OY3bUTy KAyIiH TYFbI3aThIH OOBEKTIIEPE >KYMBICTHI YyaKbITIIA
KaIIFaCThIPyFa apHaJIFaH.

ATaTTHIK XKapBIKTAHIBIPY KAYIMCI3IK KAPBIKTAHABIPYHI KOHE JBaKyaIUsIIBIK
XKAPBIKTAaHABIPYHI 0okl Oemninesi. Kayincizmik sapbIKTaHIbIP — KYMBICKAPBIFBIHBIH
aBapUSUIBIK QXBIPAThUTYbl KaFJalblHIAA KapacThIPBUIFAH KAPBIKTAHJIBIPY, COHBIH
HOTH)KECIH/IE TEXHOJOTUSUIIBIK MTPOLIECTIH Y3aK YaKbIT OY3bUTYBI, JIEKTP CTaHLUSAIAPHI,
paaro SKOHE TEJNCBU3MSUIBIK Oepulic jKOHE OaillaHpIC TopanTapbl, JUCIIETYEPITIK
NYHKTTEpP, CYMEH >KaOJbIKTay, Kopi3 JKOHE JKbUIyMEH KaMTaMachl3 €Ty COPFbI
KOHJIBIPFBIIAPHI, KYMBICTBI TOKTaTyFa OJ OCpMEWUTIH OHAIPICTIK YH-)Kalapaarsl
KEJJIETy KOHE ayaHbl Oartay KOHJIBIPFbUIAPHI XKoHE T. 0. OOBEKTUIEP KYMBICHIHBIH
OY3bLTYBl MYMKIH [6].
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OBaKkyalusuIblK  KapbIKTAHABIPY-KAJIBINTHl KAPBIKTHl ABAPUSIIBIK aXKbIPATy
Ke31HJe aJaMJapiAbl Yi-Kaljgap/laH 3BaKkyalusjiay YIIH >KapbIKTaHAbIpy. MyHnai
KapBIKTaHABIPY (YH-Kailylapaa HeMece FHUMapaTTaH ThIC JKYMBIC — KYPrizy
OpPBIHJAPBIH/A):

— aJlaMIapbIH OTY1 YIIIiH KayinTi OpbIHAAp/a;

— amaMuapabpl JBaKyalusiay YIINH KbI3BMET €TETIH OTKeAepAe >KOHE
Oacmangakrapaa 50-1eH actaM agaM KemripuireHaep;

— 50-1eH actaM ajgam >KYMBIC ICTEMTIH OHAIPICTIK YH-KailIapAblH HETi3r1 eTy
YKOJITaphl OOMBIHIIIA,

— OwmikTiri 6 ’k0HE OJlaH Ja Kemnl KalaTThl TYPFBIH YHJepAiH Oacmanmak
TOPJIAPBIH/A;

— KaJIBINTHI KapbIKTaH ILIPYAbl aBAPUSIIBIK aXKbIPaTy KEe31H]IE afamaap IbIH

yh-KaiilaH MIBIFYbl OHAIPICTIK KAOJBIKTBIH KYMBICBIH >KaJFacThIpyFa
OailJIaHbICTHI JKapaKaTTaHy KayniMeH OaiIaHbICThI OOJAThIH, OJap/ia TYPAKThI )KYMBIC
1CTEUTIH agamaapbl 6ap eHAIPICTIK Yi-KalIapaa;

— OHEPKACITITIK KOCIMOPBIHAAPABIH KOFAMIBIK KOHE KOCATKbl FUMapaTTaphIHBIH
yi-kainapsinia, erep yi-xainapnaa 6ip mesrunge 100-aeH actam agam 001ybl MyMKIH
0oJca;

— TaOUFU KAPBIKCHI3 OHIIPICTIK Yil-Kailiapaa.

Ky3eTTik kapbIKTaHABIPY (apHalibl TEXHHUKAIBIK KY3€T Kypajaapbl OoJMaraH
JKarJaia) TYHT1 yaKpITTa KY3€TUICTIH ayMaKTap IIeKapachlHbIH OOMBIHA KO3IEIIE/I].
Ke3 kenreH sxapblK Ko3/epi, KY3€T JKapbIFbl TEK KY3€T CUTHAIU3AIUsACH HeMece Oacka
Jla TEXHUKAJBIK KYpajap iCKe KOCBHUIFaH Ke3/ie FaHa aBTOMATThl TYPJE KOCHUIATHIH
JKaraanIapapl KocraraHa, Mmai1aaanplTybl MyMKiH. MyHai skaraanaapaa Kel3aplpy
mamaapbl  KoJJaHbUIafbel. Ke3ekin  KaphIKTaHABIPY-)KYMBICTAH ThIC — yaKbITTa
XKapbIKTaHaAbIpy. Kosimany canacel, >kapbIKTaHIBIPY IIaMaChl, O1PKEIKI )KOHE canachliHa
KOMBIJIATHIH TajanTap HoOpMaJlaHOAM Ibl.

JKanmbl kapbIKTaHIBIPY — I[MIAMIAPAbIH YW-)KaWJIbIH >KOFapfbl aWMarblH]IA
Oipkenki (XKanmbl OIpKENKl >KApBIKTAHABIPY) HEMece KaOIbIKThIH OpHAaJacyblHa
KATBICTBI (>xasmBI OKIIayJIaHFaH YKAPBIKTAHIBIPY) OpHAJIaCTHIPHLIATHIH
YKaPBIKTAHIBIPY.

XKeprumkTi KapbIKTaHABIPY — JKapblK arblHbIH TIKEJIEW >KYMBIC OPBIHIAPbIHIA
IIOFBIPJIAHABIPATEIH [AMIAPMEH KacalaThIH, KBl KapBIKTaHIBIPyFa KOCBHIMIIIA
KaphIK Oepy.

Apanac >KapbIKTaHIBIPY — JKaJIlbl >KAPBIKTAHJBIPYFa >KEPriuUlKTI KOCBUIFaH
KAPBIKTAHIBIPY.

BipikTipinren >KapbIKTaHIABIPY - TaOWFU KapbIKTaHy HOpPMAachl OOMBIHIIA
KETKUTIKCI3 OOJFaH Ke3[e KacaHAbl JKAPBIKTAHIBIPYMEH  TOJBIKTHIPHUIATHIH
KAPBIKTAHIBIPY.

XKacanapl >KapbIKTaHABIPY KO3[epl Ta3paspsAThl MaMaap MEH KbI3IbIPY
mamaapbl  0oJbin  TaObuIanel. ["a3zpaspsAaTel mamaap >KacaHIbl >KAPBIKTAHABIPY
KYHeNepiHae KOJIIaHy YIIiH KOJIaiibl. JKapblK aFbIHBI CIIEKTPAJIIbl KypaMbl OOWBIHIIIA
ra3 paspsaThl amMaapAaH TaOUFH >KapbIKTaHbIPYFa JKAKbIH KOHE COHABIKTaH KOepy
YIIIH HEFYpJIbIM KOJaliabel. Anaija, ra3pa3psaThl MaMIapablH €Ieysl KeMIIUTIKTepi
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Oap, oapAbIH KaTapblHa >KapbIK aFbIHBIHBIH ITYJIbCAIUACHI JKaTaibl. Te3 Ko3FanaTbiH
HeMece aifHanaThiH OeIIeKTep/ Il MyIbcalusIaiThIH JKapbiK aFbIHBIH/IA Kapay Ke31He
CTpPOOOCKOMMSUIBIK dcep maiia Oonanpl, 01 OOBEKTUIEpAl Kepy KaObUIAaybIHBIH
OypmananybiHAa KepiHeai (Oip 3aTTBIH OpHBIHA OipHeEIIe 3aTThIH OCWHECI KepiHe/l,
KO3FanbIC OarbIThl MEH KBbUIAMJBIFBI OypMaiaHajbl). OHAIPICTIK >KapBIKTaHIBIPY
KYHenepiHe HUIHH/IPIIIK IMIBIHBI TYTIK MIIITHAL JIOMUHECIIEHTTI ra3pa3psiAThl aMaap
KOJTaHblIaabl. TYTIKTIH iMKi 0eTi JIIOMUHODOPIBIH KYKa Ka0aThIMEH KaObLUIFaH, OJI
ra3fibl JJIEKTP Pa3psAAbIHBIH YIBTPAKYJITiH COyJNENEHYIH KOPIHETIH KapbIKKa
altHanmapIpaapl. JIIOMUHECHEHTTI Ta3pa3psaThl IIamaap oJapAa KOJJaHBUIAThIH
JOMUHO(OPFa OalIaHbICThI )KAPBIKTHIH 9PTYPJIl CIEKTPAAbl KYPaMbIH KacanIbl.

[Mamaapapin GipHemie Typsepi Oap: kyHmisri xapwik (LK), sxakcapTeuirad
tycneH kyHaisri xapbik (LLIKXK), cybik ak (ILICA), xbutel ak (ILIDKA) xoHE ak xKapbiK
(IIA).

JITOMUHECIIEHTTI ra3pa3ps/IThl aMaapaaH (TOMEH KbICHIMIbI) OacKa,oHIpICTIK
KAPBIKTAHABIPY/IA KOFAPhl KbICKIMJIBI Ta3pa3psAThl IaMaap KOJIAaHbLIAIbL:

— JACJI mamMaaps! (10Falibl CHIHANITHI JIIOMUHECIICHTTI);

— ranorena1 U/IC mamaapsl (MoauaTepi 0ap HoFalibl ChIHAI IaMAaphl);

— HET131HEH KOCINOPbIH ayMaFrblH >KapbIKTAHABIPY YIIiH KojaansliaTeiH JIKT
KCEHOH IIamMAapsbl (JI0Fajibl KCEHOH TYTIKILIENEpi);

— JKOFapbl OMIKTIKTErl LIEXTapAbl >KapbIKTaHIbIPY YIUIH KojaaHbliaTeiH JIHT
HATPUILI [amMaap (JOFajabl HATPUIIII TYTIKILEN1).

Atan alTKaHAa, KeNTEereH Kyl LexXTapbl. OHAIPICTIK  yH-Kaiiapabl
YKAPBIKTAHABIPY YIIIiH, COHJAN-aK IIbIpaFAaHybl KOFapbl TEMIIEpaTypara JCHiH KbI3y
KITITEPIH KBI3ABIPY KOJBIMEH Maiijia 00MaThlH KbI3ABIPY MIaMIapbl KOJIIAHBLIAIbI.
Omnap kapamnaifbIM *oHe ceHIM/I1 naigananyaa. OnapIsiH KEMIIUTIKTEP1 TOMEH JKapbIK
KatapeiMbl (20 mM/BT apThiK emec), mekTeyni Kpi3meT ety mep3imi (1000 caratka
NeliH), CHEKTPJIH CapbI-KbI3bLI OOJIriHIe COoyJIeNeHYIIH OachIMIABLIBIFEI OOJIBITT
TaObLIa I, OV TYCTI KaOBLIAAY bl OypMalali Ibl.

XKappikTanablpy Kylenepinae op TypJil KbI3AbIPY MIaMAapblH NaiganaHa bl

—BaKyyM/IbIK;

—Ta30€H TONTHIPBUIFaH OMCIIHPANIB/IBIK;

—KPHUMNTOHO KCEHOH B! TONTHIPYMEH OMCTIHPATIb/IbI,

—1ddy3bl MAaFbUILICTBIPATHIH Ka0AThl Oap aliHaJbI )KIHE T. O.

Won mukii 6ap KeI3ABIpY MIaMIAphl — eH JKaKChl CrieKTpaibl JKapblk Kypambl
MEH JKaKChl DKOHOMHUKAJBIK CHIATTaMaiapbl Oap TaJOWATH IaMaap KEHIHEH
TapaFraH.OHIIPICTIK YH-)Kalapaarsl KapbIKTAaHABIPY/IbIH CaMalblK KOPCETKIMITEPI
KoOlHeCe JKaphIK Ke31 MEH >KapblK apMaTypachlHBIH JKUBIHTHIFBIH OUIAIPETiH
mamaapasl AYPhIC TaHAAyMEH aHbIKTanaibl. JKapblK KO3JepiHIH HETI3Tl MaKCaThl
YKAPBIKTAHABIPY YIIIH Tajam eTIETIH OarpITTap/Ia KaphIK KO3EPiHIH KapbIK aFbIHBIH
KaiiTa 6oy, )KapblK KO3/IepiH MEXaHUKAJIBIK OCKITYy JKOHE OJIapFa dJIEKTP SHEPTHICHIH
KETKI3y, COHAAN-aK IIaMaapbl, ONTHKAJIBIK >KOHE JICKTPIIIK JIEMEHTTEPA1 KOpIaFraH
OpTaHbIH 9CEpiHEH Kopray OoJibIll TaObLIasbl. JKaphlK Ke3AepiH TaHJay MPOIECIHe
OJIAp/IbIH >KapBIK-TEXHUKAJIBIK, JIEKTPIIIK, KOHCTPYKTUBTIK, COHAA-aK SKOHOMHUKAJIBIK
KOPCETKILITEPIH €CKEPY MaHbI3Abl. OJIETTE KOCINOPhIHAAPAA KbI3bIPY HIaMAapbIH, all
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KOIIIUITHAE Ta3 pa3psAThl mamaapisl nainanaHaasl. JKone OackanapibiH na
KEMIIUTIKTEP1 MEH apThIKIIBUIBIKTapbl 0ap. MbIcasibl, KbI3BIPY IIaMIaphl T€3 KaHA b
XKOHE KOHCTPYKIUSCHI ©T€ KapamaibiM. AJ ra3paspsaThl MamMaap y3aK YakbIT OONBI
YKAHBIT TYPaJbl, OIpaK KyaTThl JKapbIK aFbIHBI O€pesi, SFHU IaMIapAblH YH->KalblH
KAPBIKTAaHABIPY YIIIH aiTapiblKTaidl a3 KaxkeT. YKacaHIpl XKapbIKTaHABIPYAbl HAKTHI
pETIEH ecenTey KakeT. AJIBIMEH JKaphIK KO31HIH TYpPiH TaHAay Kepek. by 6enmene
Oap xarmainapra OalIaHBICTHI JKacanabl (MbICANbI, aya TeMiepaTypacsl). bynan opi
KapBIKTaHABIPY KyHeciH Tapaay kaxkeT. COHbIMEH, erep >KaOAbIK MeH Yi-Kalgarbl
KYMBIC ~OpBIHIApbl OIpKeNKi OpHajackaH 0oJca, JKalmbl >KapbIKTaHIBIPY
KoJanbliaabl. JKaOObIK eTe YJIKEH XoHe opOip HaKThl >KYMBIC OPHBI OpTYpII
KAPBIKTAHABIPY/IbI TaJlall €TKEH >KaFJaijia, >KapbIKTaHbIPYAbIH JOKaIU3alUsIaHFaH
XKyieciH Konnanras xeH. [llamabl Tangay-MaHbI3/1bl KajgaM.byHbI ayaHbIH JIaCTaHYbIH
XKoHe 0acka Jla HIoaHCTapAbl €CKEPEe OTHIPHIN 1cTey Kepek. XKacaHpl )KapbIKTaHIbIPY
YIIH mamMaap/bl OpHAIACTRIPY IpTYpiil 0omybl MyMKiH. Tebenik »aOblHIa OJap/ibl
KaTap, 1mapiibl alaHHBIH OYpBIIITApbIHAA, MIaMIapAbl OPHAIACTHIPY TYpalibl MICIIIM
KaObUTJaHFaHHAH KEHiH MIaXMaTTHIK TOPTINTE, OJAPIbIH OHTAIIIBI CAHBIH aHBIKTayFa
6omanel. JKyMbIC OpHBIHBIH KacaH[bl KapBIKTAHIBIPYybIHA OaFbIHATBIH HOpMAJap op
TYpJll Karjainmap yuiiH Oipaed eMec eKeHiHe Ha3ap ayJapy Kepek. OHIIMe
JKapakaTTaHy Kayml KOFaphl, »KacecmipiMiep €HOEK eTeTIH HEeMecCe OKHUTHIH,
CaHHUTAPJIBIK TaJanTap apTKaH, KbIPBIK )KacTaH aCKaH KbI3METKEPIIEP/IIH KaPTHICHIHAH
acTaMbl JKOHE T.0. KocimopwiHAapAaa Ooibim  OThlp. OchUlaiiiia, >KacaHIbI
KAPBIKTAaHABIPY TYHI1 JKYMBIC JKaFgainapsl KYHII3r >KaKpIHIAyFa KOMEKTecei
MaHBI31bI (PaKTOpP 00BN TAOBIIAIBI.

4.5 7Kaanbl KacaHIbl JKAPBIKTAHABIPYAbI ecenrey

OuipicTik OenMene TabUFU KOHE JKAaCaH bl JKaPBIKTAHABIPY/IBI )KY3Ere achIpy
KakeT. TaOuru IKapbIKTaHABIPDY OOJIMEHIH COJTYCTIK >KOHE OHTYCTIKXKaFbIH/IA
OpHaJIaCKaH Tepe3e TECIKTepl apKbpUIbl Ky3ere achlpbliaabl.)Kaimbel >KacaHabl
XKapbIKTaHABIPY 65 BT Kyatsl 0ap 4 eximamasikJIb 65 maMbiMeH KaMTaMachl3 €TUITEH.
byn skxacaHIpl JKapbIKTaHABIPY KOWBUIFAHA TajlanTapra colikec kenMeiai. CoHbIMEH
KaTap, KeIIKl YyakbITTa >KOHE TYHJIE >Kajlbl >KapbIKTHIH >KETICIEYIIUIIrT Cce3lIel,
COHJIBIKTaH Ka)KETTI JKaJIIbl dKACaH bl )KapBhIKTaHIBIPY/IbI €CENTEHIK.

EcenTey yuiin O6epinaren 0acTankbl JEpeKTEp:

AKBUIIBI Y O6JIMEHIH eeMIepi: Y3bIHIbIFbI=/M, eHi=7M, OuikTiri=3m. Kepy
paspsanTeuibFsl - 111,0.

I11-kepy pa3psaThUIBIFBIHBIH MIAFBLTY KO3(PPUIUEHTI:

- T60CP106e=00%;

- KaObIpFapasupra=10%0;

- €ICHPcen—=20%0.

XKacangel KapbIKTBl ~€CeNTey VIIIH JKapblK aFbIHBIHBIH  Taiijaliany
KO3 GUIIMEHTIHIH 9iC1 TaHMAJIBIN aIbIHALL. © MaMachIHIAFbl IaMIAPAbIH KaKETTi
XKaPBIK aFbIiH KO3 (GUIIUEHTI 9IICIMEH ecenTey Kejeci hopmyra OOHbIHIITA TabaMBbI3:
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EyxS*Z*K.
@ — H 3’
N#*m

(4.7)
MYHAaFbl, EH - MUHUMAam B! KapbIKTaHabIpy, 200 TroKC;

S - )KapBIKTaHJBIPBLIFaH ayianbl, 49m2 (7x7);

K3 — kayimci3mik KOpbI, IIamMaapiAblH JIacTaHybl ecemrtereHae 1,3
(aHBIKTaMaJIbIK MOH);

Z - OIpKeNKl eMec KapbIKTaHIbIpy KoddduiuenTi, 1.1 (aHBIKTaMabIK

MOH);

N - mamaap caHsl;

m - KapbIK IaMIapPbIHBIH THIMJUITNIH JKOHE JKapbhlK TapaTy KHCHIK
ChI3bIFbIHA, TOOEHI, €JIeHre, €JeHre OHKOHEe KaObIprajapra  KepiHy

KO3 hULMEHTIHE >KoHE O6eJMe HWHIUKATOPBIHBIH IIIaMBIHBIH OHWIKTITIHE

OailyIaHBICTHI IIAMIAP/BIH KapbIK CAYJIECIH Maiaanany Ko3QpQUUUEHTI.

[miki sxapbIKTaHABIpY YiiH JIJ[ THUOTI TIOMHUHECHEHTTI JaMmaiap TaHAaJlJibl,
OJIapJIbIH CUTIaTTaMaJlapbl KECTE/1€ KOPCETUITEH.

5.2 xecte — JI /I THIIT]I TIIOMUHECIICHTTI JIaMIIa CHIIaTTaMacChl

[[Tamubry | Kyar, Kepuey, B | Tok kymri, | XKapeik | [llamueiy | [HlamubIH
TYpi Bt A arblHbI, | Y3BIHJIBIFBI, | AHAMETPI,
M MM MM
JIT 65 110 0,67 3750 1500 44
- =

()

4.1 cyper - JIb 65 mamsbl

[Matinanany ko PUIMEHTIH aHBIKTAY YIITTH O6JIME UHACKCIH aHBIKTAY KaXeT:

i = A*B
"~ hx(A+B)’

(4.8)

MYHaFbI, A )koHe B — OesMeHIH €Hi MEH Y3bIHIbIFbI,
h - mamaappIH CaITBIHIIAFBIHBIH OUIKTITi.
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h=H —hpmn — hci, (4.9)

MYHJIaFbl, h - CaJMbIHIIAFBIHBIH OUIKTIT, M;
hpm - )xymbIc GeTTepiHiH OUIKTIT1, M;
hci - mamaapaeIH MBIHAAPHI, M;
H - GeaMeniH OMIKTIr, M.
JXKymbic amaHpIHBIH OMIKTIr 1,2 M, ITaMHBIH MIBIHAAPH! OuikTiri 0,15 M, an 6eame
OMIKTIT 3 M.

h=3-12-0,15=1,65(m).

i=—"7 _-212.

T 1,65¢(7+7)
Opi Kapail, mamaap/bl *KapblK aFbIHBIHBIH KOY(DPUIIMEHTIH aHbIKTAY YIIIiH, PIIOT

Tebeci OeJIMECIHIH, €/IeH PIOJ >XKOHE KaObIprallapblHBIH pC-HbBI Taby Kepek, 1
KaObIpFajapbIHbIH KepceTeTiH Ko GUIIMEeHTIH aHbIKTay YiiH. HakTel sxaraiiia pnot

= 65%, pmon = 45%, pc = 8%. ‘' = 2,12 Genme mHmekci 6Gap apmaTypa 1-ToOBIHA
xataTelH JIJ[-65 miambl YIIIH IIaMHBIH KapblK aFbIHBIHBIH K03 ¢uuuenti n = 0,45
Kypaiiapl. bynaH KeiliH >KapblK arblHbl apKbUIbl I[IAMJAPJABIH CaHbIH OUIAIPETIH
JamnanapblH KaXKeTT1 CaHbIH Keliecl (popmysia O0MbIHIIA aHBIKTAIMBI3.

_200*49*1,1*1,3_
4000 % 0,45 B

Ocpuraiiia, ecenrtey OapbIChIHAA KYPBUIFBI OpHATBUIFaH OeJIMene >KaCaHJIbl
YKAPBIKTAHJIBIPY KYprizinai. JlamnanapAsHTYpl MEH IIaMAap/IbIH CaHbl aHBIKTAJIBII,
opHaTbhUIbl. Jlamma canbl - 8. benMe y3bIHABIFBI 7 M, €Hi 7 M OOJFaHJBIKTaH TOPT
IIaMHAH €K1 KaTap OpHaJIacThIpaMbI3, KaObIpFa MEH Il1aM apachlHAFbl KAIIbIKTHIK 1,65
M.
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5 TexHuka IKOHOMHMKAJBIK Herisaey

5.1 7)Kob6aHbIH MaKcaThbl MEH MiHIeTI

byn mummomaplK JKYMBICTa 3KOHOMHUKAIBIK €CenTeyiep O6eJliMiHe KaThICTHI
MaKcaThIM aKbUIIBI Y K00achlH OacKapy YIIiH KEeTETiH KapaKaT IMEH NILIFbIHIAPIbI
ecentey Ooubin TadbuIabl. backapy xyiecine ESP8266 wi-fi Mmonynb skoHe opTypii
napaMeTpiepal  aHBIKTaMTBIH JaTuyukTep Kipeli. Ochbl jk00aHbl KOJaaHOa bl TYpIE
KypacThIpyFa KETETiH KapakaTTap/bl, IIBIFBIHAAPIBI JKOHE IKYMBICKEpPJEPAiH
JKaJakpIChl ecenTesenl. bepiireH 3aHABUIBIKTapFa cail OpBIHAAJIATBHIH €CENTey
mporiecci ToMeH ie kepceTiiei. bip XXbUIIBIK OHIMHIH ecenTeynepi xKyprizuieni. Arau
OYJ1 )KbUIIBIK OM3HECIUIaH TYPIHJIE OPbIHIAIIFaH.

Kamiktan OackapbliaThlH aKbUIABI YU JKOOAChIH KKYPACTBIPY Ke31HJErl
YKOOAHBIH ©31H/IIK OaFachlH aHBIKTAaY YIIIH KeJIEC1 MIBIFRIHAAP/IbI €CENTEY KAXKET:

— HETI3T1 KbI3METKEPJIEP/I1H TOJEMAKBICHI (SIFHU )KYMBICKA TiKeJIel KaThICAThIH
KbI3METKEpJIEP YILIH);

— KOCBIMIIIA TOJEMAaKBI;

— eHOEeK KOphIHA TOJIEM;

— eHOEK KOpbI TOJEMIHEH dJIEYMETTIK CaJbIKKa TYCETIH ayJapbIM KeJeMi;

— aMOPTHU3ANMSUIBIK ayAapbIM;

— Marepuajgapra KeTKeH IIbIFbIH;

— DJICKTP DHEPTHUSICHI;

— OeJMe Kajra any;

— ycTeMe IIBIFBIHIAP.

XKobanbl KypacTeipy OOWBIHIIIA €HOCK CHIMBIMIBUIBIFBIH ecerntey S.1-kectene
KEJITIPIITEeH.

Kecte 5.1— AKbu111bI Yi1 5KO0AChIH KypacThIpy OOMBIHIIIA €HOEK ChIMBIMIBLTBIFBIH
ecenrtey

Ne| J)Kympic Ma3mMyHBI OpeiHaaymeLIap ¥ 3aKTBIFbI, KYH
ITonaik 0OJIBICTEI bac nmxenep 3
1 3epITey Wmxenep-6arnapaamanayIibl 1
Hnxenep-xo6anayuisl 1
XKobara ananus bac unxenep 2
9 ’Kacay,eHIM/JIl TaHAay Nuxenep- 1
OarmapraManayuisl 1
Wnxenep-xobaaymuibl
TannanranomicTiH bac unxenep 2
3 OHIMJIIITH Nuxenep- 1
ecenTey OarapiiamManayIibl 1
Nnxenep-xodanaynisl
4 ’KobGaHnbl KypacTeIpy bac unxenep 3
Nuxenep-xobanayuibl 1
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5.1 xecmeHin dcaneacwl

ApHaiibl Oargapinamanbl | bac nnxenep 1
5 | Kypactelpy Wuxenep- 1
OarapiiaManayuibl
6 | XKobGaHbl icKe achIpy bac unxenep 2
WNuxenep- 1
OarapiiaManayuibl 1
Nuxenep-xo0anaynisl
bapnbirel 23

’Koba OoitbIHIIIA jKacaliFaH >KYMBICTBIH €HOCK ChIMBIMIBUIBIFBI: OaC MHKEHEpIIEP
— 14  apam/kyH;uHXKeHep-Oarmapiamanaymbsiiap — 4 agaM/KyH;UH)XXKEHep-
)obanaymbuiap — 5 agam/KyH.

5.2 KpI3MeTKepJ1epaiH TeJIeMaKbIChIH ecenTey

KbI3mMeTKepiep/iiH Heri3ri >kajakbIchl keneci (5.1) epHek OoifbIHIIA ecenTenei:
Kier = >KopT *T (5.1)

MYHJIAFbI, Kyer — KBI3METKEPIJIEP/IIH HET13I1 )KaIaKbICHI (TT.);

Kopr — KbI3METKEPIIH O1p KYHI'1 OpTalla KajlaKpIChl (1T.);

T — eHOEK CBHIMBIMIBUIBIFEL.
bac nunkeHep yIIiH Heri3ri )kajlakpl KYHBI:

Kyer = 7000 * 14 = 98000 [Tenre].

Nnxenep-Oaraapiamanayiibl YIIIH HET13r1 )KaJlaKbl:

K ,or = 5500 * 4 = 22 000 [renre].

Nuxenep-xo0anaymibl YIIIiH HET13T1 JKaJaKhl:
Kyer = 5000 %5 = 25000 [renre]..

Alineik 21 >KyMBIC KYHI yIIiH ecentenred. Herisri skamakel ecebi 5.2-kecrene
KOPCETUIrEeH.
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Kecte 5.2 — Heri3ri xanakel eceoi

Kezmetkep ANIBIK, Ke3meraksl | EHOCK Cowmacksl, Tr.

Tr/ai. TI/KYH. CBIMBIM/IBUIBIFBI,

azam/KyH.

bac unxenep 147 000 7000 14 98 000
Nnxenep- 115500 5500 4 22 000
OarapiaMaayIibl
Nnxenep- 105 000 5000 5 25000
KOOATAYIITBI
Kp3meTkepiepaiHHeri3riaaaKsl HKier Kyger 140 000

KI)I?»MGTKGPHGPIHH ACMAJIBIC IICH aypy Ke31HEe KETKEH IIbIFBIHAAPABLI CCCIITCY

keneci (5.2) epHEKIIeH aHBIKTANAJbl, SIFHU KbI3METKEPJIEP/IiH KOCBHIMINA >KalaKbIChI
(ueri3ri >xanakbiHbIH 10%-b1):

Ko = 0,1 % K, (5.2)
bac nHxeHep YILIH KOChIMIIIA JKaJIaKbl:

HKioe = 0,1 98000 = 9800 [renre].
Nnxenep-OaraapiaManayibl YIIIH KOCBIMILIA YKadaKbl:

HKioe = 0,1 % 22000 = 2200[renre].
Nnxenep-xo6anaymibl yIIiH KOCHIMIIA KaJIaKbl:

HKpe = 0,1+ 20000 = 2000 [rerre].

5.3 9aeymerTik aynapsiM ece0i

OneymeTTik canblKk Kazakcran PecmyOmukachiabiH CanblK Typasibl KOJEKCHI
ootibamIa eHoekakbl KopeiHaH (EAK) 9,5%-1b1 Kypaliabsl. Al 3eiiHETaKbl KOPHICHIHBIH
(BAK) tenmemi EAK 10%-bH Kypaiifpl. 3eiHETaKbl KOPBIHAH OJEYMETTIK CaJIbIK
anbpIHOANMTBI. [6]

EnOexakpl KOPBIH Kellecl OpHEK apKbUIbI ecenTeyre 00IaIbl:

EAK = WK, + Kyoc (5.3)

myHAarbl, K, .. — HET13r1 KaJlaKpl;
Wyoc — KOCBIMIIIA JKATIAKBI;
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bac unxenep yiiH eHOeKaKbl KOPHI:
EAK; = 98000 + 9800 = 107800[renre]..

Hmxenep-0araapiaManayiibl YIIiH eHOCKaKbl KOPHI:

EAK, = 22000 + 2200 = 24200[renre]..

Hmxenep-xo0anayiisl YiIH eHOCKaKbl KOPHI:

EAKz; = 20000 + 2000 = 22000[renre]..

EnOexakbl KOPBIHBIH JKaJIITBl COMACHI:

Y EAK = 107800 + 24200 + 22000 = 154000 [renre].

3eiinetakpl KopbiHa (3AK) aymapeiieiM  kesemi keneci (5.4) epHEKIeH
ecenTenei:

3AK = EAK * 0,1 (5.4)

myHarbel, EAK — eHOeKaKbl KOpHI.
bac unxeHep yiiiH 3eiHeTaKbl KOphIHA ay1apbUIbIM KOJIEMI:

3AK; = 107800 * 0,1 = 10780[renre]..

Nuxenep-OargapiaManayiibl YIIIH 36MHETaKbl KOPbIHA ayJapblibIM:
3AK, = 24200 * 0,1 = 2420[renre].
Nmxenep-xo0anayisl yiIiH 3eiHETaKbl KOPbIHA ay1apbUIBIM:

3AK; = 22000 * 0,1 = 2200[renre].

3eliHeTaKbl KOPBIHBIH KaJITbl COMACHI:
Y. 3AK = 10780 + 2420 + 2200 = 15400(renre].

OJIeyMETTIK CallbIKKa ayaapbiM KejieMiH keeci (5.5) epHeKIeH aHbIKTaIa bl
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Coney = (EAK — 3AK) = 0,095 (5.5)
bac nrxeHep YIIIiH 9JISyMETTIK CalIbIKKA ayIaphbIM:
Coneyr = (107800 — 10780) * 0,095 = 9216,9[renre].

Nuxenep-6armapiaaManayiibl YIIiH dJICYMETTIK CaTbIKKA ayaapbIM:

Coneyz = (24200 — 2420) = 0,095 =2069,1[renre].
Nmxenep-xo0amaymisl YIITiH 3eiHETaKbl KOPhIHA ayTapbUIBIM:

Coneys = (22000 — 2200) * 0,095 = 1881[renre].
OJICYMETTIK ayIapbIMIAPIbIH KAl COMACHI:

% Coney = 9216,9 + 2069,1 + 1881 = 13167 [renre].

Ke3MeTkepiepre  OaillaHbICTBI  QIIEYMETTIK  ayjnapeiMaap  S5.3-kecrtene
KOPCETUIrEeH:

Kecre 5.3 — OneymeTTik ayaapbIMaap Keyiemi

EnGekakpl KOppl, | 3eMHETaKbI KOPHI, OJICYMETTIK
TT. TT. CAJIBIK, TT.
bac umxenep 107800 10780 9216,9
Mmiceriep- 24200 2420 2069,1
OarapiaMaaynibl
Mmiceriep- 22000 2200 1881
#00aayIbl
bapnbirsr: 2LEAK
2EAK, 238K 15400 13167
’ 154000
Y.3AK 2 Coney
Z Ca:xey

5.4 MaTtepuajigapra KeTKeH HWIbIFbIH KOJIEMIH ecenrey

MartepuanabiK MBIFBIHIAPFA KETKEH cOMMa KeJieMiH keneci (5.6) dhopmynameH
aHBIKTayFa OOJAIbI:

3,=X P * L (5.6)
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P.P

MYHJIaFbl, - i { — 1 TYpJl MaTepHallbl pecypcka KeTKEH IIbIFbIH, HaTypal

ca”Haap,

L, 1 Typal MaTepuanipl peCypCThIH JaHACBIHBIH Oarachl, TT;

N — MaTepUaIABIK peECypcTap TYPJIEPiHiH CaHbI,

| — MaTepUaNIBIK PECYPCTHIH TYPI.
Marepuanaplk pecypcrapra KETKeH WIbIFbIH 5.4 3koHe S.5-Kectenepie

KOPCETIITEeH:

Kecte 5.4 — MarepuanablKk pecypcTrapra >KOHE KypacThIpyra

kejemi (aliexpress.com callThIHAH aJTBIH]IBI)

KCTKCH IIbIFbIH

ATaybl Canbl | bipnik ymnin 0aracel, | Comachl,
TEHTe€. TEHTE.
Arduino Uno 2 3000 6000
ESP 8266 wifi module 1 4000 4000
Temnepatypa natuuri 1 500 1800
Pene 12 B 4 900 3600
CepBomnpuBo. 1 400 400
OpT naTumri 1 300 300
MakeTTik 1riaTa 2 600 1200
bapnpirsr: 17300
Kecre 5.5 — barpapnaManblk KaMmTamachl3AaHIbIpyFa KETETIH WIBIFBIHAAP
(sulpak.kz caiiTbl GoiibIHIIIA AJIBIHIB).
MarepuanpiHaTay Mapxachi QnmeMGipni Catint j[aHaymiH6a CommMachl,
bl r Fachl, TT. -
HP 15-
HoytOyx ec0031ur Jana 1 320 000 320 000
8RUOGEA
Canyon
TiaTyip CNE- Hana 1 2000 2000
CMSWO02B
ArduinolD
barnapmamanbik E. Solid
KaMTaMachI3daHIbIP Works. Jana 1 75 000 75 000
M Proteus
Bapbirel 397000 397000

CoHbIMEH, KaXeTTI Marepuaijgapra KeTkeH OapiblK mbiFbiHAap 414300 Tr

KYpaupl.
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https://kaspi.kz/shop/p/hp-15-ec0031ur-8ru06ea-chernyi-100023426/?c=750000000
https://kaspi.kz/shop/p/hp-15-ec0031ur-8ru06ea-chernyi-100023426/?c=750000000
https://kaspi.kz/shop/p/hp-15-ec0031ur-8ru06ea-chernyi-100023426/?c=750000000

5.5 TCXHOJIOFI/IHJILIK MaKcaTTa JJCKTP FJHEPIrUACbIHA KETKEH IIbIYbIH

DNEeKTPOIHEPTHsiFa KETKSH IIBIFBIH KEJIECIH1 Kypanpl:
P, =W*t*k*n*m, (5.7)

myHaarbl, [| W — aBTOMaTTaHABIpy KYpalaapbl MEH €CENTCY TEXHUKACHIHBIH
TYTBIHATBIH KyaThl. TOJIKYKATTHIK AepeKTep OOMBIHINA aHbIKTaIaabl koHe 1, KBT/Car-
Ka TCH;
t —ToyImiK 1MIIHAET1 )KYMBIC CaFaThIHBIH KOJIeM1 — 8 caFar;
k —xyatThl Koagany kodddumuenti — 0,85;
N —06acKapyIibl KemeHaepaiH canbl — 1;
M —KYMBIC KYHJEpiHiH caHbl — 14,

P,; = 1,2*8*0,85*1*14 = 114,24[ KB1/4ac].

1 KBT1/car KyaTThIH KyHbI 21 TeHre, oHaa 14 imiHae 3J€KTpO3HEprusira KETKEH
IIBIFBIH MBbIHAFaH TEH:

C3J'I.3. = P3J'I.*21 (5.7.1)

Cons. = 114,24 * 21 = 23990,04 [TeHre].

5.6 AMopTH3aLUAJIBIK ayapbIMAap

AmopTtuzanusuibik ayaapeimaap C, keseci (5.8) opHEKIeH aHbIKTalabl:
Ca=H*D (5.8)

MyHaarbl, H — oprara XpUIIbIK aMOpTH3aIiis HopMachl, %;
@ — KYpBUIFBIHBIH OacTanKbl OaFachl, TT.

Kazakcran PecryOnukachiHBIH canblK KoJeKChIHbIH 25.12.2017 N 120-VI 3PK
«CanpIKTap XoHEe OOJDKETKE TyCeTiH Oacka Tesjemiaep Typaibl» Oemimi OOWbIHIIA
aBTOKOIIK xkoHe KypbUarbiiap (II Tom) ymiiH aMopTH3anusHbIH MIEKTIK HopMack 25%-
Jbl KYpaupbl.

An xommbrOTEpIep, OaFmapiaMaiblK KaMTaMachI3JaHABIPY >KOHE aKmapaTThl
eHnelTiH KypbutFbutap (III Tom) ymriH mektik amopTtu3auus HopMachl 40 %-1bl
KYpauasl.

barmapinamanslk KaMTaMachI3IaHIbIPY KOHE aKMapaTThl OHACHTIH KYPBIIFbLIAP
YIIIiH aMOPTU3ALHUSIIBIK ayAapbIM KeJeMi:

C.=397000*0,4=158800[rerre].
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5.7 BeJsmMe kajira ajqy WIbIFbIHAAPHI

JKanra aimy MIBIFBIHBIH €CENTEY YIIiH MbIHA (hOpMYyJia KOJIIaHbLIa IbI:
Zanm=3a*I1*Tp (5.9)

3a - Oy 1M? skepre KeTeTiH aKbl,MbIH

[1- benmeHnin aynanbl, M2

Tp- Oyt *KYMBICTBIH OPBIHJIATY YaKbITHI, | aiiMeH

3an=5*49*1=245000[TeHre].

5.8 Ycreme mibIrbIHIAAD

Ta0bicTeiy  Herisri ke3i (70-100% wnemece 200- 1000%) mbIFbIcTapFa,
HIBIFBIHAAPFA, IBIFBIHAAPFA, IIBIFBIHAAPTA, MIBIFBIHIAP MEH MIBIFBICTAPFA JKYMCATa IbI.
Keninnik KyHbl Heri3ri WblFbIHAAPABIH 70% Kypaiinsl. Kanran MoHep:

Cy = 406990 * 0,7 = 284893 [TeHre]..

XKobGaHbIH 9p K€3€HIHAET1 WIBIFIHAAP KYHBI 4.6-KeCcTee KOpCETUIreH:

Kecte 4.6 — XKobaHbl jxacayra KeTKEH IIBIFBIHAAD

ATaysbl Comacsl, Tr.
EnGexakbl KOPBIHBIH JKaIbl comMackl | 154000
OJISYMETTIK ayaapbIMIap 13167
Marepuangslk pecypcrapra 17300
KOHEKYPaCTBIPY Fa KETKEH IIBIFBIH

barnapmamanbik

KaMTaMachI3IaHAbIpyFa KeTETiH 397000
IIBIFBIH

AMOPTH3ALUSIIBIK ay1apbIMIap 158800
DNEKTPIHEPTUSACHI 23990,04

Y creMe HIbIFBIHIAD 284893
benmeni xanra any 245000
Bapbirel 1294150,04

5.9 barpapuaamMaJbIK 6HIMHIH 0aFachbIH ecenrtey

barpapnamaneik eHIM OarachlH ecenrtey TeMmeHAeri ¢Gopmyna OoilbiHIIA
aHBIKTAJIA/IbI:
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Bso = Cn + XK, + KKC, (5.10)

MyHaarbl, bse — barmapiamansik eHiM Oarachl, TEHTE,
Cy —OarmapiaMalblK KaMTaMachl3 €Tyl 931pJeyIiH KalIbl KYHbI, TCHTE;
K. — Kocnapnanran nanaa, TEHIE,
KKC — KoceimIia KyH cajbIFbl, TEHTE.

JKocnapnanraH maiia aHbIKTaIa bl

>Kn = CH * PH>1<6 (511)

MYHJIAFbl Py — YHBIMMEH aHBIKTAIATHIH KOCTIAJIaHFaH TaiiTaHbIH HOPMATHBTI
penTadenbauiri (60%);

XK, = 1294150,04* 0,6 = 776490,024[reHre].
XKocnapnanran naiara cajJblHATBIH KOChIMIIIA KYH CaJIbIFbl ObLIal ecenTeeal:
KKC = (G + 5Kn) * Kie, (5.12)
MyYHJAFbl K. — KOChIMIIIA KYH CaJIbIFBIHBIH MOJIIIEPIEMECI.
Kocbimmia kyH canbirbiablH Kazakctan PecnyOnukaceiagarbl 2020 KbUIFBI
Memtepiemeci 12%-1b1 Kypansl.
KKC = (1294150,04+776490,024) * 0,12 = 248476,8[reHre].

Keneci ecenrelitiniMi3 OarnapiaamMaliblK OHIM OarachblH €CENTey:

bee = 1294150,04 + 776490,024 + 248476,8 = 2319116,86 [renre].

5.10 UHTes/sIeKTyaNIbl eHOCKTIH 0aFrachl

bara — Oy e3iHmik KyH, Ta3a Tadbic koHeHIC KOCHIHABICHI :
H=C+II, (5.13)
myHpa, [{ — 6ara, C — 31111k KyH, [ — Ta3a TadsIC.
3arTeIH OacTamKbl OarachlH TAa0ATBIH Ke3ae TUIMAUIKTIH Oo/hKaM JeHreliH
ayambI3, OyJ1 XKaraaiiia THIMIUTIKTIH OaillaHbIC cajackl OOMBIHIIIA OpTailia AeHreiiH 20
—40 % anampI3.

In=C-(1+P/100), (5.14)

myH#aa, P — tuimainik 20 %, [ — 6acranker Oara.
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[T = 17300 x (1 + 20/ 100) = 20760 [Tenre].

Cary 6aracbera KockiMina caibik 6araceiMed (H/[C) ecenren Tabambi3

p = Um + HAC, (5.15)
Koceimina canpbik 6aracet HIC 12 % (2020).
CoHBIMEH,

Hp =ML - 1.12, (5.16)

Lp =20760 x 1,12 = 23251,2 [Tenre].

Kochimina 6ara canbiFbl opKailial e3repir Typybl MyMKiH. COHJBIKTaH ecernrTey
ME3TUTIH/IE OJIapIbIH KOPCETKIIIH 0TI OThIPY KepeK. HapbIKTHIK 9KOHOMHUKA KE31H/Ie
oJlap/blH caTy OarackiMeH raHa (Llp) mekrenyre Oonmaiiabl, HApbIK KOPCETKIIITEPIH
KOJIJJTaHyFa 00J1aJIbl, OJ1ap UHTEIJIEKTYal bl EHOCKKE JETeH KaXKETTUTIKKE OaiJIaHbICTHI.

bepinren xo0a OoilbIHIIA KOPBITHIHABLUIA Kelle, aKbUIAbl YW OacKapy KYHBI
KUHAyFa KYMCaAJIFaH MaTEepPHAIIBIK IIBIFBIHAAD MEH HapBIKTaFbl CAThLUTy OaFachIH
TOJBIKTAl ecenTediM. aKpUIIbl YH Oackapy e3iHaik KyHbl 20760 Tr kypainabl. byn
TUIMA1 KOHE KoJkeTiMl. HapbhIKTBIK 3KOHOMHUKaJa Tayap aTy caTry OarachIMEH
HIEKTEIMEN 1, HApBIKTBIK Oaranapibl Ja KoJJgaHyFa OoJiaibl, 0Jlap MHTEIUIEKTYaJabl
€HOEKKE YKOHE KAKETTUTIKKE OalIaHbBICTBI OOJIBIIT KEIE1.

5. 11 DKOHOMHUKAJIBIK Heri3eyAiH KOPbITbIHABICHI

barnapnamansik eHIMHIH ©31HAIK KyHBI 2319116,86 TeHreni kypaiiabl.bizaig
aKbUIZIBI VI 00aMbI3 HApBIKTA ©31HAIK KYHBI O13/11H OarambI3faH eneyip Kom OOoJIbI
tabbu1aabl. Erepae op aetannanl 0esiek -0ejiek anFaH xarmaiaa 5-6 MIUIHOH KeJIeMiHe
kereni. KeOine 01311H >x00a OoMbIHINA KaHAJAAH CAJBIHBIN KaTKaH yiuiep | mapiisl
METIpHE KbIMOAT Yilliepre oOpHaThUIaAbl. AKBUIAB YU k00achl OOMbIHIIA Yl
KAIlIBIKTBIKTaH OacKapy Fa €H THIMJ1 >k00a 0ol caHamaabl. Bi3fiH akbUIAbl Yil
#o00achl OoibIHIIA Tarbl OlpHENIE AATYUKTEP KOCY apKbUIbl MBIKTHI HOTHXKE alyFa
oonmanel  bizmiH ko0amarbl 0acThl MaKCaThIMBI3 KYHIAENIKTI KojaaHaTeiH [0S
OarmapiiaMachblH €pKiH KOJIJIAHBIN ,BUIFHJIA KAChIMBI3a JKYPETIH YSIbI TelIe(hOHHBIH
TUIMAUTITIH Oarayiay OOJBIN ecenTtenenl ,MeH Oy xo0a apkbuibl Kazakcranmarbl
anbICTaH OACKapbLIAThIH aKbUIABI YIJIEp CAHBIH KOOEHTKIM KeJle/ll, COJ YIIIH KYMBIC
1ICTEeUMI3.
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KopsbITbIHABI

Ochl  AUIUIOMABIK O00aHBI KOPBITHIHABIIAKH KeJe,MbIHAZAl TYXKBIPBIMIIAP
»KacaJbiM. byt sko0aHbI 1ICKe achIpy Ke31H]1€ aKbLIAbI YH dK00AChIHBIH MAaHbBI3IbLIBIFbIHA
TOKTAJIBITT KETEeHiH. Op jkacaraH OemimMaep OoOMbIHINIA Kejecified KOPBIThIHbLIapFa
KEJIIM.

XKobanbiH OipiHII O6JIMIHAE aKBUIABI Y Typasibl TOJBIKTAN aKmapaT OepijreH.
XKbuibpkail KeEHAEPIHIH aMy TapuXblHa Tajaay >Kacajibl.
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Exinmn Gesimi Heri3i »ko0ara KaKETTI JATYUKTEP MEH MHUKPOKOHTPOJUIECP
Typasbl JEPEKTep JKa3bUTFaH. ABTOMATTHI OacKapy >KYHECiH iCKe achlpy CXEMaCBhIHBIH
cuUmnaTTaMachl OepijreH.

Yuriam 6emimi Herizi Arduino IDE GarmapiamachiHma TaHIANBIT ajlbIHFAH
KOHTPOJUJIEPMEH KYMBIC kKacaibiHajbl. O, coHmai-ak cMapTQOH HEMece IUIaHIIeT
kemerimen Blynk koceimmacel apkpuibl 10S kemerimMen Oackapyra Oonagbl. Ocbl
KOCBIMIIIA apKbUTbI KAIIBIKTBIKTAH OacKapyFa MYMKiH €KEHIH JQJIeNIeHIK.

OMip TIpIIUTIK Kayinci3miri >XoHe eHOEKTI Kopray OemiMiHAe JKacaHIIbl
KAPBIKTAHIBIPBUTYBI KOHE 3USH/IBI 3aTTap MIBIFIHBI €CENTENII.

DOKOHOMUKAIBIK O6JiMIHAC Kap)KbUIBIK IIBIFBIHAAPEI MEH HSKOHOMHUKAIIBIK
THIMIUTIT] JKaJIIBl €cenTeyep Kypriziiil.
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A KOCBIMIIIACKI

barpapaama jqucTuHri

#include <DHT.h>
#include <Servo.h>
#include <ESP8266WiFi.h>
#include <EEPROM.h>
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#include <BlynkSimpleEsp8266.h>

/*

ctpoku 20 u 21 mpomnucaH JIOTHH ¥ Mapoyib OT wifi poytepa
IMOMEHSITE Ha CBOH

*/

Servo SM1;

DHT _dht1(2, DHT11, 11);

extern "C" {

#include "user_interface.h";

}

#define BLYNK_PRINT 91371725 1 Serial
char auth_91371725 1[] = "anvDoZJyAL-zGRgnxLmdU5rZsc201157";
char ssid_91371725 1[] = "Dastan29";
char pass 91371725 1[] = "Dastan29";
bool out 105346681 1,

int virt_203190254 1,

float input_OldValue 203190254 1=0;
int virt_203190254 2,

float input_OldValue 203190254 2=0;
int out_252228968 1,

int out_252228968 2;

int virt_203190254 3;

float input_OldValue 203190254 3=0;
int virt_203190254 4;

float input_OldValue 203190254 4=0;
int virt_ 203190254 5;

float input_OldValue 203190254 5=0;
int virt_203190254 6;

float input_OldValue 203190254 6= 0;
bool isNeededCommitESP8266EEprom = 0;
int _swi2;

int _swid4;

bool SEEPR1OSN = 0;

bool _changeNumberl Out = 0;

int _changeNumberl_ OLYV;

bool _trgtl =0;

bool _trgtll = 0;

int_swil;

int_swi3;

bool _tim2I =0;

bool _tim20 =0;

unsigned long _tim2P = QUL

int _swib;

bool _bounselnputD14S = 0;
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bool _bounselnputD140 = 0;

unsigned long _bounselnputD14P = QUL
float _dhtl humOut = 0.00;

float _dhtl tempOut = 0.00;

unsigned long _dht1Tti = QUL

bool _tim1l =0;

bool tim10 =0;

unsigned long _tim1P = QUL;

void setup()

{

EEPROM.begin(2);

_SM1.attach(16);

pinMode(14, INPUT_PULLUP);
pinMode(5, OUTPUT);

pinMode(4, OUTPUT);

pinMode(0, OUTPUT);
_bounselnputD140 = digitalRead(14);
_dht1Tti = millis();
Serial.begin(115200);
Blynk.begin(auth_91371725 1, ssid_ 91371725 1, pass_91371725 1);

¥
BLYNK WRITE(V1) // 3anpoc naHHBIX ¢ JaTYUKA

{
out 105346681 1 = param.asint();

¥
BLYNK WRITE(VS) // 3anpoc naHHbIX ¢ JaT4nKa

{
out 252228968 1 = param.asint();

¥
BLYNK WRITE(V6) // 3anipoc naHHBIX ¢ JaTYUKA

{
out_252228968_2 = param.asint();

}

void loop()

{int _tempVariable_int;

if (isNeededCommitESP8266EEprom) { EEPROM.commit();
isNeededCommitESP8266EEprom=0; }

bool _bouncelnputTmpD14 = (digitalRead (14));

if (_bounselnputD14S)

{

if (millis() >= (_bounselnputD14P + 40))

{ bounselnputD140= _bouncelnputTmpD14; bounselnputD14S=0;}

}

else
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{
if (_bouncelnputTmpD14 !'=_bounselnputD140 )

{ bounselnputD14S=1; bounselnputD14P = millis();}

}

/Mlnara:1

Blynk.run();

if(((readIntegerFromEEPROM(0, 0, 0x0))) == (90))

{ swi5=255;}

else

{ swi5=0;}

virt_203190254 6 = _swib;

Send_203190254 6();

if (1) { SM1l.write ((readIntegerFromEEPROM(O, 0, 0x0)));}

bool tmpl=out 105346681 1;

if (Ctmpl) {if (! trgtll) trgtl =1 trgtl;}

_trgtll = _tmp1;

if(_trgtl)

{ swil=90;}

else

{ swil=0;}

if (_changeNumberl Out) { changeNumberl Out =0;} else
{ tempVariable_int=_swil,;

if (_tempVariable_int '= _changeNumberl OLV) { changeNumberl OLV =

_tempVariable_int; changeNumberl Out=1;}
}

if(_changeNumberl Out){ if(! SEEPR1OSN){(updatelntegerToEEPROM(O,

0, 0x0, (_swil)));
_SEEPR10OSN=1;} }else{ if( SEEPR10OSN){ SEEPR10OSN=0;}}
if ('(_bounselnputD140))

Lif (Ctimdl) {if (_isTimer(_tim1P, 1000)) { tim10O = 1;}} else { timl1l =1,

_tim1P = millis();}} else { tim1O =0; timll =0;}

If(_tim1O) { tim20 =1; tim2l =1;} else { if(_tim2l) { tim2l = 0; _tim2P =

millis();} else { if (_tim20) {if ( _isTimer(_tim2P, 1000)) _tim20 = 0;}}}
digitalWrite(0, _tim20);
if(_tim20)
{ swi2=255;}
else
{ swi2=0;}
virt_203190254 3 = _swi2;

Send_203190254_3();

if(_isTimer(_dht1Tti, 1000)) {
_dhtl_humOut = _dhtl.readHumidity();
_dhtl_tempOut = _dhtl.readTemperature();
_dht1Tti = millis();

56



}
digitalWrite(4, ((int(_dnhtL_humOut))) >= (out_252228968_2)):

If(((int(_dhtl_humOut))) >= (out_252228968 2))
{ swi4=255;}

else

{ swi4=0;}

virt_203190254 5= _swi4;

Send 203190254 5();

virt 203190254 2 = (int(_dhtl_humOut));
Send_203190254_2();

virt_203190254 1 = (int(_dhtl_tempOut));
Send_203190254_1();

digitalWrite(5, ((int(_dhtl_tempOut))) >= (out 252228968 1));
if(((int(_dhtl_tempOut))) >= (out_252228968 1))
{ swi3=255;}

else

{ swi3=0;}

virt_ 203190254 4 = swi3;
Send_203190254 4();

}

bool _isTimer(unsigned long startTime, unsigned long period )

{

unsigned long currentTime;

currentTime = millis();

if (currentTime>= startTime) {return (currentTime>=(startTime + period));}
else {return (currentTime >=(4294967295-startTime+period));}

}

void Send_203190254_1()

{

if(virt_203190254 1 1= input_OldValue 203190254 1)
{

Blynk.virtualWrite(V2, virt_203190254 1);
input_OldValue 203190254 1 =virt 203190254 1;

¥

}
void Send 203190254 2()

{
if(virt_203190254 2 I= input_OldValue 203190254 2)

{
Blynk.virtualWrite(V3, virt_203190254_2);
input_OldValue 203190254 2 = virt 203190254 2;

¥
¥
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void Send_203190254_3()

{
if(virt_203190254 3 !=input_OldValue 203190254 3)

{
Blynk.virtualWrite(V4, virt_203190254 3);
input_OldValue 203190254 3 = virt 203190254 3;

}
}
void Send 203190254 4()

{
if(virt_ 203190254 4 I= input_OldValue 203190254 4)

{
Blynk.virtualWrite(V7, virt_203190254_4);
input_OldValue_203190254_4 = virt_203190254_4;

¥

}
void Send 203190254 5()

{
If(virt_203190254 5 !=input_OldValue 203190254 5)

{
Blynk.virtualWrite(V8, virt_203190254 5);
input_OldValue 203190254 5 =virt 203190254 5;

}
}
void Send_203190254 6()

{
if(virt_203190254 6 != input_OldValue 203190254 6)

{

Blynk.virtualWrite(\V9, virt_ 203190254 6);

input_OldValue 203190254 6 = virt_203190254 6;

}

¥

byte readByteFromEEPROM(int addres, byte bitAddres, byte chipAddres)

{
return EEPROM.read(addres);

}
void updateByteTOEEPROM(int addres, byte bitAddres, byte chipAddres, byte

value)

{
iISNeededCommitESP8266EEprom = 1;

return EEPROM.write(addres, value);

¥
int readIntegerFromEEPROM(int addres, byte bitAddres, byte chipAddres)
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{
byte hight = readByteFromEEPROM( addres, bitAddres, chipAddres);

byte low = readByteFromEEPROM( (addres+1), bitAddres, chipAddres);
return word(hight, low);

¥

void updatelntegerToOEEPROM(int addres, byte bitAddres, byte chipAddres,
int value)

{
updateByteTOEEPROM( addres, bitAddres, chipAddres, highByte(value));

updateByteTOEEPROM( (addres+1), bitAddres, chipAddres, lowByte(value));
¥
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