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YCTPOUCTBO, TEHEPUPYIOIIEE ITAP

Hacrosimee wu3oOpereHne OTHOCUTCS K HarpeBaTeIbHOMY Y3Jy JJsl  YCTPOMCTBA,
TEHEPUPYIOLIEro nap. YCTPOMCTBA, B KOTOPBIX MPOUCXOAUT HArPeB, a HE CrOpaHUE BEILECTBA
11 00pa3oBaHMsI BABIXAEMOTO Mapa, CTAIH MOMYJIAPHBIMH y MOTPeOUTENEel B MOCIEIHNE TOBL.

B Takux ycTpoHCTBax MOXKET HCIOJIb30BATHCSA OAMH U3 PsAa Pa3IUYHbIX MOAXOIOB K
nepenaye Teria BeIeCcTBY aiisi oOpa3oBaHusi mapa. OOHUM M3 TaKUX MOAXOIOB SIBJISIETCS
YCTPOWCTBO, TIEHEPUPYIOIlee Map, KOTOPOE MOAAeT TEeIJIO Ha CHEMHYK) OCHOBHYK) YacCTh,
COZIEPIKAIYI0 MaTepHall, TeHePUPYIOIIHNI a3po30Jib. B TakoM yCTpoOcTBE OOBIYHO KelaTeNbHA
ONMU30CTh WCTOYHWKA TEIUIa K OCHOBHOH YacTW, YTOOBI CBECTHM K MAKCUMyMY TEIJIOBYIO
SHEPrUI0, MEepefaBaeMyK) OT HCTOYHHUKA TeIUla YCTPOWCTBA MaTepHUally, TE€HEPUPYIOIUEMY
a’po30ib. B uaeane cbeMHasi OCHOBHAsl 4YaCTh HAXOAMUTCS B KOHTAKTE C UCTOYHUKOM TEIJia AJis
CBeleHHsI K MakcuMmyMmy 3¢dexkTuBHOCTH mepenadn Termia. OIHAKO HA MPAKTHUKE 3TO MOXKET
3aTPYIHUTh YJAJE€HHE W3PACXOJOBAHHON OCHOBHOM 4YaCTH, ITOCKOJIbKY H3PAaCXOI0OBAHHBIN
MaTepuaj, TEeHEePUPYIOUINH a’po30jb, MOKET MNPWINIMATh K HCTOYHHKY TeIula WA €ro
IOBUKEHHE MOXeT OBbITh OTpaHHYEHO H3-3a TpeHws. Kpome TOro, OOWH WJIM HECKOJBKO W3
UCTOYHMKOB TeIUla M MaTepuana, IeHEPHUPYIOLIEro aspo30jb, YacTO MOIYT COXPAaHSThb
3HAYUTEJIBHOE KOJUYECTBO TEIJIa MOCAE UCIIOIb30BAHUS, YTO NPEACTABISAET PUCK OLUMAPUBAHUS
MOJIb30BATENS MIPU MONBITKE YAAIUTH U3PACXOJOBAHHYIO OCHOBHYIO YaCTh.

bbulM MpennpuHATHI MOMBITKA YMEHBIINUTh HEraTMBHOE BO3JEWUCTBHE 3TOH MpOOIeMbl
MyTeM CO3JaHUsl YCTPOMCTB, UCIHOJBb3YIOIINX ChEMHBbIE OCHOBHbBIE HACTH, UMEIOIIHE CUCTEMY
JBOMHBIX CTEHOK: OJIHA CT€HKAa AJII MCTOYHMKA TEIUIa, a JApyras s COAEP KAaHUs MaTepuaa,
reHepUpYIoIIero a3po3oib. OHAKO H3-3a YBEJIMUEHHOIO PACCTOSHUSA MEXAY UCTOYHHKOM Terlia
U MaTepuajoM, TEHEPUPYIOLIUM a3p030Jib, TAKOE PEIICHHWE MOKET IPUBECTH K ILJIOXOH
CNOCOOHOCTH Tiepeauu Teria U YBEIMYSHUIO BPEMEHH HarpeBa B HEKOTOPBIX CIIyYasx, a TAaKiKe
MOXKET yBEJMYUTh CTOMMOCTb PACXONHBIX MAaTEPUANIOB, BKJIIOYAs MaTepHas, TC€HEPUPYIOLIUI
a’pOo30JIb.

Kpowme Toro, pacrer crpoc Ha yCTpOIHCTBa, KOTOPbIE O3BOJISIFOT MOJIB30BATENSIM OBICTPO
3aMEHsSITh HM3PACXOOBAHHBIA MAaTepHaj, TEeHEPHUPYIOIIUNA a3p030Jib, YTOOBI TapaHTUPOBATH
CBEKECTh M MPOU3BOACTBO BBICOKOKaueCTBEHHOro mapa. OgHako moTpeduTeNsiM 4acTo ObIBaeT
TPYAHO ONPEAEIUTb, KOTAA UX TEKYIIUMH MaTepuall, TeHEPUPYIOLIUN a3p0o30Jib, U3PACXOA0BAH U
ero HeoOXxomumo 3amMeHHTb. OIHUM U3 PELIEHUH SIBJSIETCS peau3alusi CUETYHKA 3aTSKEK,
KOTOpBI TMoMoraer HMH(OPMHPOBATH IOJNB30BATEIsI O CTEMEHH HCIIOJNb30BAHUS MaTepHala,
reHepupyrLero a3po3oib. OQHAKO Takue CUETUYMKHU 3aTSDKEK 4acTO HE MMEIOT BO3MOXKHOCTH

OoOHapy>KuBaTh BBEJEHHE HOBOIl OCHOBHOW 4aCTH MaTepuaa, FeHepUPYIOIIEro a3po30ib.
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Hacrosimee nzobperenne OpHEeHTHPOBAHO HA YCTPaHEHHE MO MEHbIIEH Mepe ONHOW H3
BBILIEYKA3aHHBIX MPOOJIEM.

KPATKOE OIMCAHUE U30OBPETEHUA

CornacHo mepBOMy acleKTy IMPeNOCTaBISIeTCs HarpeBaTENbHBIM y3el ISl YCTPOWCTBA,
TeHEPUPYIOLIEr0 Map, NMPUYEM HArpeBaTEeNbHBIN y3€l COAEP)KUT. HarpeBaTEeNIbHYIO KaMepy,
BBINIOJIHEHHYIO C BO3MOXXHOCTBIO yJEp:KaHUsl Cpefbl, T€HEPUPYIOLIEH a’po30Jib, HarpeBaTelb,
NPU HMCIIOJIb30BAaHUH PACIIONIOKEHHBIN Uit 0OecreueHnst HarpeBa HarpeBaTebHONH KaMephl, U
3KEKTOp, MPH HCIIOJIb30BAHUU BBITIOJHEHHBIH ¢ BO3MOKHOCTBIO YIIPABJISIEMOTO BBIOPOCA CPebl,
reHEPUPYIOLIEH a3p030Jb, U3 HArPEBATEIBHON KaMephl.

B HarpeBaTenbHOM y3J€ COIVIACHO MEPBOMY aCMEKTYy, KOTAA IMOJIb30BATENb YCTPOUCTBA
JKeJaeT YAAIUTh CpeAy, NeHEpUPYIOUIYIO ad3p030jb, MPU HCHOJNB30BAHUH, OH MOXKET MPOCTO
NPUBECTH B JEHCTBHE 3KEKTOp, HYTOOBI BBIOPOCUTBH Cpeay, TeHEPUPYIOIIYI0 a3po30Jib, U3
HArpeBaTeIbHOM KaMepbl YCTPOWCTBA. JTO TMO3BOJIIET OBICTPO M JIETKO YAAJHTh Cpeny,
TeHEPUPYIOIIYIO a3P030Jib, €3 HEOOXOAMMOCTH YPE3MEPHOTO B3aMMOEHCTBHSI MTOJIB30BATEIS C
ycrpoiictBoM. HCronp3oBaHME 3KEKTOpa TaKXKe MO3BOJsieT H30ekarb pHCKAa TOTO, HTO
MOJIb30BATEN0 TPUAETCS MPUOTMKATECS K KAKUM-THOO HAarpeThIM 3JIEMEHTaM. JTO TO3BOJISET
pasmelarh cpeny, FTeHEpUPYIOIIYIO a3p030Jib, B HETIOCPEICTBEHHOIN OJM30CTH OT MOBEPXHOCTH
HarpeBaTeNIbHON KaMepbl WM B KOHTaKTe C HEW, B TO K€ BPEMsl YCTPaHssl HEKOTOpPbIE W3
npo0JieM, YKa3aHHBIX BBILIE.

Cpena, rerepupyro1mas a3p030Jb, MOXKET ObITh MPEAYCMOTPEHA B OHOW MJIN HECKOJIBKHX
pasnuuHbX popmax. Cpena, reHepupyromas a’dpo30ib, MOXKET MPEACTaBJIATh COOOH Karcyy,
KOTOpasi COAEPKUT BEIECTBO, T'€HEPUPYIOLIEE adp030jb, BHYTPU BO3AYXONPOHULIAEMOIO
matepuaja. JIroOol MaTepual, Coaep Kaliuii BEeUECTBO, FTEHEPUPYIOLIEE a3PO30Jib, MOKET UMETh
BBICOKYIO BO3AYXONPOHHLIAEMOCTh JUIsi O0ECTIeYeHHsT BO3MOKHOCTH MPOTEKaHUsI BO3AyXa uepes
MaTepuan ¢ YCTOMYMBOCTBIO K BO3AEHCTBUIO BBICOKMX Temmeparyp. IIpumeps! noaxomsimumx
BO3AYXONPOHULIAEMBIX MATE€PHAJIOB BKJIOYAIOT LEJUIIOJIO3HbIE BOJIOKHA, Oymary, XJIOMOK M
menk. Bo3gyxonmpoHHmaeMelli Marepuant MOXKET TakKe IeiCTBOBaTh B KadecTBe (PHIIbTpa.
ANBTEPHATUBHO Cpena, TeHePUPYOIas a’po30jb, MOXKET MpPEACTaBIsTH COOOH BEIECTBO,
TeHepUpYIoIIee adpo30iib, 00epHyTOE B Oymary.

ANBTEpHATHBHO CpeJa MOXKET NPEACTaBIsATh COOOH MaTepuas, TeHEPHPYIOLIHii
a3p0o30Jib, YAEP>KUBAEMbIIl BHYTPH MaTepHalia, KOTOPbIN He SIBJIETCS BO3AYXOINPOHULIAEMBIM, HO
KOTOPBII CONEPIKUT COOTBETCTBYIOLIME Iep(opauno MM OTBEpCTHE, OOeCTIeUNBAIOIINE
NPOTEKaHNUE BO3AyXa. AJBTEPHATUBHO Cpela MOXKET IPEACTABIIATh COOOH caMy OCHOBHYIO HacTh

BEILIIECTBA, T€HEPUPYIOLIErO a3p030iib. [IpeAnoYTUTEIbHO OCHOBHASI YacTh MPEICTABISAET COOOH



MyCC WJIH TE€HY U3 BELIECTBA, FeHEPUPYIOILETro a’3po30ib. AJBTEPHATUBHO CPeAa MOXKET ObITh
oOpa3oBaHa IO CyIIECTBY B (pOpMe CTHKA, KOTOPBIH MOXKET COAEP KaTh MYHIIITYUYHBINA (QHIBTP.
B Takom cinyuae cpema MOXET NpPENCTaBJATb COOOH JHCT, Hampumep, oOepHyThI Oymaroit
MaTepual, FeHepUpPYOIUil a3pO30b.

[TpennoutuTenpHO Cpena, TEHEPUPYIOIAst a’3po30Jib, MOXKET MpPEACTABIATh COOOMH
OCHOBHYKO  4YaCTh, COAEP’KAaIlyI BEINECTBO, TEHEpUpyIolmee aj’po3oib.  BemecTso,
reHepupyrollee a’po30Jib, MOXKET MPEeACTaBIATh COO0OH 000e NOAXOAsllee BEIeCTBO,
criocoOHOe 00pa3oBBIBATH a3po30iib. [IpennodTuTENbHO BEIIECTBO, T€HEPHUPYIOIIEe adpO30Jb,
criocoOHO 00pa3oBBIBaTH a3pO30JIb IIPHU HArpeBe. BemecTBo MOXeT MNpeacTaBisTh coOOi
TBEPAOE WJIN TONyTBepAoe BemecTBO. OOBMHO BEIIECTBO MOXET COAEpKaTb MaTepHal

PaCTUTCIIBHOIO MNPOUCXOXKACHUA, H, B HYAaCTHOCTH, BEIICCTBO MOXKET COACPKATb Tabax.

>
IIpumepHble THUMNBI TBEPABIX BEIIECTB, TEHEPUPYIOLIUX ad3p030Jib, BKIIOUYAIOT IOPOLIOK,
rpaHyJibl, 3€pHa, HUTH, MOPUCTBHIM MaTepuaj, MEeHy WIH JHUCTbl. AJBTEPHATUBHO Cpefa,
reHepUpYIoLIasi a3p030Jib, MOXKET COJEPKATh KapTPUAXK MU KalCyJsy, CONEPKallylo TBEPIOE,
MOJIyTBEPAOE WM KUAKOE BELIECTBO.

IIpennouTuTenbHO BELIECTBO, T'€HEPUPYIOIEE a3pO30Jib, MOXKET COMAEPKaTb BELIECTBO
s obpasoBaHust asposoisi. Ilpumeprl BemecTB ayisi 00pa3oBaHUS a3pO30Js1 BKIFOYAOT
MHOIOaTOMHBIE CHUPTBI U MX CMECH, TaKHW€ KaK INIMLEPUH WM MNPONUJIEHIIUKOoNb. Ilpu
BKJIIOUEHHUH BEINECTBA Uil OOpa3oBaHMS a’poO30Jisi, KAK MPABUJIO, BELIECTBO, I'€HEPUPYIOILEe
a’3p030Jib, MOXKET UMETh COAEp KaHHe BEIecTBa Il OOpa30BaHUs adpPO30Jisi, COCTABISIOIIEE OT
npubausutensHo S5 % no npubmmurensHo 50 % B mepecuere Ha cyxoil Bec. [IpennmodrurensHO
BEIIIECTBO, T€HEPUPYIOLIEe a’p030Jib, MOKET MMETh COAEpKaHWE BEIecTBa Ui 0Opa30BaHUs
a’3p0o30JIs, COCTaBJIsIIOIIee MPUOTU3UTENBHO 15 % B mepecyere Ha CyXOii BeC.

OOBIYHO OCHOBHAsI YaCTh COAEPIKUT YBIAXKHUTENb WM TabaK, COMEp KAl BIary.
[IpenmnoyTHTENbHO OCHOBHAS YacTh CONEPKUT ONUH WIJIM HECKOJIbKO W3 YBIIAXKHHUTENS, Tabaka,
IIULEePHHA U TPONUIeHr UKoy, OOBIYHO OCHOBHAsI 4YacTb MOXKET CONEpKaTh MPOLIEHTHOE
COIepKaHNE HCMAPSIOMIENCs WM CIIOCOOHOH K TPEBPALlEHHI0 B a3p030Jb KHIKOCTH
(IPEenrmoYTUTENPHO YBJIAKHHUTENSA, TAaKOrO Kak MPONMUJICHIVIMKONb W/WIM TJIHLEPHUH, HO,
BO3MOYKHO, IOTOJIHUTEIBHO BKJIOYAsl IPYyrUe CIIOCOOHBIE K MPEBPAINEHHI0 B a3pO30Jib
KUJIKOCTH, TaKHE KaK BOJA WJIM 3TAHON | T. A.), npesbimaromee 20 Bec.%. B 3ToM KOHTEeKCTE
100 Bec.% paBHO 0OLIEMY BeCy JKUAKOCTH U HCIAPSAEMOrO WM CIIOCOOHOTO K NMPEBPAIIECHUIO B

aspo30Jib BCIHICCTBA, TAKOro Kak Ta6a1<, YBJIAXKHUTECIIb u/unu MaTepuaga pacTUTCIbHOIO

MPOUCXOKICHU.
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ACHeKTbl HacTOsIIero u300peTeHusi OCOOEHHO TIIONE3HbI, KOTAa, HampuMmep, cpena,
TeHEepUpPYIOIas a3p030Jib, COAEPXKUT OCHOBHYIO 4acTh W3 MeHbl Tabaka. OOBIYHO OCHOBHAs
4acTh MOXET copepkaTb oT npuonmusurensHo 40 Bec.% no 70 Bec.% ypnaxuutensd. Takas
OCHOBHAsl 4aCTb MOXKET COAEpKaTb 3HAYUTENIbHOE KOJIMYECTBO BJIArd, M3-3a 4€ro OCHOBHYIO
YaCTh MOXKET OBbITb TPYOHO VAQINTh BPYUHYIO M3 HAarpeBaTeJbHOW KaMepbl yCTPOMCTBa,
TeHEePUPYIOIIEro Iap, Mo MPUYHHE MPUJINIMAHUS OCHOBHOM YacTHU K CTEHKaM HarpeBaTesbHOM
KaMepbl. ACIMEKThI HACTOSLIETO H300PETEHHUS MTO3BOJISIIOT JIETKO YAAISTh TAKHE OCHOBHBIC YaCTH
13 YCTPONCTBA MOCPEACTBOM MPUBENCHUS B IEHCTBUE 35KEKTOPA.

HarpesaTenpHblii  y3€1  MOXKET  JOMNOJHUTEIBHO  COAEPXKATb  JAETEKTOp, IpHU
UCTIOJIb30BAHUH  BBITIOJIHEHHBI C BO3MOJKHOCTBEO OOHApYKEHHs TpPHUBEIACHHS B JeHCTBHE
3xKeKkTopa. JleTekTop MOKEeT OBITh COENMHEH C APYTMMH KOMIIOHEHTAMH YCTPOWCTBA, YTOOBI
aKTUBUPOBATb OMpeneneHHble (yHKUMU ycrpoiicTBa. Hampumep, nerekrop MokeT OBITh
BBINOJIHEH C BO3MOJKHOCTBIO OTIIPABKH CHTHAJIA B MOAYJIb YIIPABJIEHUS B OTBET Ha OOHApY)KEHUE
NpUBENEHUsl B JeHCTBUE 3kekTopa. Takas KOMIOHOBKA IO3BOJISIET YCTPOWCTBY BBINOJIHSTH
pas3JMuHble NEHCTBUS B 3aBUCUMOCTU OT COCTOSIHMSI MJIM NPUBEACHMs €TEKTOpa B JIEHCTBUE.
Hanpuwmep, koHKpeTHBbIE QYHKIMH YCTPOHCTBA MOTYT 3aBHCETh OT COCTOSIHUS WJIM NPUBEACHUS
NETEKTOpPA B ACHCTBHE.

OnHOM W3 MNPennouTHTENbHBIX (PYHKLUH KOMIOHOBKH JE€TEKTOpPA, OTIPABISIOLIETO
CHUTHAJI YIPAaBJIEHUs B MOIYJb YNpaBlIeHUS MNpU OOHAPYKEHUM NPUBEACHUS B JAEHCTBUE
9KEKTOPa, MOXKET OBITh YIIPABICHHE KOJMYECTBOM IOIOJHEHUI, KOTOPOE MOXKET CleNaTh
HIOJIb30BATENb. ITO MOXKET OBITh IPEUMYINECTBEHHBIM C TOKH 3peHHsI Oe30MacHOCTH, TOCKOJIBKY
NPENSTCTBYET TOMY, YTOOBI MOJIB30BATEIb BBOAMJ B YCTPOHCTBO HEMOIXOISINNE BELIECTBA.
Hanpumep, Moaynb ynpaBieHHST MOXKET OBbITb BBINOJHEH C BO3MOXKHOCTBEO CUHUTHIBAHUS
UHpOpPMALIMK W3 TMaKeTa COOTBETCTBYIOIIMX YacTe Cpebl, reHepupyroIed a’spo3oib, U Ha
OCHOBE 3TOH HMH(OPMAILMH ONPENeNsTh OKUAAEMOE KOJMYECTBO pa3, KOrjaa IOJIb30BaTENb
BBIITOJIHUT BBIOPOC, YTOOBI MOTPEOUTh BCE KOJMYECTBO YacTeH, CBS3aHHBIX C (CYHTAHHBIM)
MAKETOM. JTO MOXKET 3aTeM C(HOPMHUPOBATH OCHOBHYIO YacCTb JJISl YIPABJIECHHUS] YCTPOHCTBOM,
9YTOOBI TO3BOJIUTH YCTPOMCTBY BBIMOJIHUTH TOJBKO COOTBETCTBYIOLIEE KOJHYECTBO BHIOPOCOB,
npexie YeM MOXKeT ObITh BBIAAHO NMPENYyNPEeKACHUE O TOM, YTO IMOJB30BATEII0 HEOOXOIMMO
npuoOpeCcTH HOBBIN IMAKeT 4acTell, W, BO3MOXKHO, MPENNPHHATH IOMOJHUTEIbHBIE NEHCTBUS,
Takhe Kak TMPEeAOoTBpalleHne NajbHeWInell padoThl yCTPOWCTBa (C TOYKM 3pPEHUS Harpesa
HarpeBaTesbHON KaMephbl, JOCTaTOYHOIO i FeHepUPOBAaHUsA Napa U3 COOTBETCTBYIOLIEH 4acTH
cpenbl, TeHEepUpyIIel a’po30ib), A0 TeX IOp, NOKa HOBBIM Naker He Oyaer cuuTaH

YCTPOMCTBOM.



YcTpoiicTBO, reHepupyromee nap, MoxXeT ObITb CHaAOKEHO CYETUNKOM 3aTspkek. CueTdnk
3aTsDKEK OOBIMHO MOXET OBITh peann30oBaH JJIsi OOHApy»KEeHHUs, KOTZAA IMOJIb30BATENb BJbIXAET
nap, CreHEPUPOBAHHBIN YCTPOUCTBOM, WJIH «AEJAET 3aTKKY napomy. Takas peanusanust MOXKET
OBITb JOCTUTHYTA, HANpUMeEp, C MOMOIIBIO NATYMKOB, MPEAHA3HAYEHHBbIX Ui OOHAPYKEHHS
BIBIXaHUS] BO3AyXa M3 YCTPOWCTBA, WM C TMOMOLIBIO JATYUKOB, YCTAHOBJICHHBIX IS
oOHapy>KeHHs UCTIOIb30BaHUs Harpesaresst. MHpopManus co cueTynka 3aTsSHKEK MOXKET ObITh
UCTIONIb30BAHA Ul aKTUBALIMH ONPENEeIeHHbIX (PYHKIHMI B YCTPOHCTBE, a TaKXKe MOXKET OBITh
UCTIOJIb30BaHA JJISl MIPEJOCTABICHUS MOJIE3HON MH(OPMALIMHU MOJIb30BATENI0, HAMPUMED, Uepes
WUHAMKATOP 3aTSKKU UM MHAWKATOP KOJIMYECTBA 3aTsKeEK.

OnHa nonesHast GYHKLHMS CUETYHUKA 3aTSHKEK COCTOMT B TOM, UTO IOJIb30BATEIb MOKET
OBITH MPOUH(POPMHUPOBAH O KOJIMYECTBE 3aTSIKEK, CIEIAHHBIX Ha OMPENeIeHHOW OCHOBHOM 4acTh
cpenpl, reHepupymrlleil a’po3oib, B kamepe. Korna ocHOBHasl 4acThb Cpefbl, F€HEpUPYIOLIei
a’3p030Jib, BBIOPACHIBAETCS 3KEKTOPOM, CYINECTBYIOLIEE KOJIMYECTBO 3aTSKEK MOXKET OBITh
cOpomreno. OObIMHO MOAYJb YIPABJIEHUS MOXKET OBITh BBIMOJIHEH C BO3MOXKHOCTBIO cOpoca
CUETYHKA 3aTsDKEK B YCTPOMHCTBE, FeHEPUPYIOIIEM I1ap, B OTBET HA OOHApy’KEHUE NMPUBEACHUS B
nercTBue 3kekTopa. Takash KOMIIOHOBKA IIO3BOJISIET JIETKO OOHOBJATH CYETYHMK 3aTSDKEK
MOCPEACTBOM UCIIOJIb30BaHMsI MaTepuaja, FfeHEpUPYIOILEro a3po30iib, yAEP>KUBAEMOIO BHYTPH
yCTPONCTBA, O€3 HEOOXOMUMOCTH B AOMOJHUTEIBHBIX MEXaHU3MaX OOHAPYKEHUsI, YTO MPUBOIUT
K JIETKOBECHOH M MPOCTOH CHCTEME UCTIApEHUs], KOTOpasi MO3BOJISIET MOJIb30BATEI0 OTCIEKUBATD
COCTOSIHHE MaTepHalia, TeHEPUPYIOIIEro a3p030Iib, COAEPKALIErOCs B HEM.

[TpuBeneHue B ACHWCTBUE 33KEKTOPA MOKET ObITh OOHAPYKEHO JETEKTOPOM MOCPEICTBOM
OJTHOTO WJIM MHOKECTBa MOAXOMAOB. JleTekTop MokeT ObITb MPHUCIOCOOJEH IJis ONpeneeHus
NIOJIOXKEHUST WJI OPHEHTALIMH XKEKTOpa, YTOOBI OMpenessiTh, KOraa 3:KEeKTop ObUl MpHUBEIEH B
nefcTBre. DKEeKTOP MOXKET COIep)KaTh OJWH WIM HECKOJBbKO 3JIEKTPUUECKHUX KOHTAKTOB, U
IETeKTOP TPH HCIIOJB30BAHUN MOXKET ObITh NMPUCTIOCOOJNIEH C BO3MOXKHOCTBEO OOHAPYKEHUs
NpUBENEHUs B JENWCTBHE 3KEKTOpa HAa OCHOBE IIOJIOKEHUs OJHOTO WM HECKOJbKUX
SIEKTPUUYECKUX KOHTakTOB. Hampumep, B mpocTON peaju3aluy JNETEKTOP MOXKET COAEpKaTh
OJIHy MJIM HECKOJIbKO Pa3sOMKHYTBHIX Lieneld, M NpUBeJeHUE B AEHCTBUE 3KEKTOpa MOXKET
NPUBECTH JIEKTPUYECKHIE KOHTAKTBI 3KEKTOPA B MOJIOKEHHUE MJIM OPUEHTALIHIO TaKUM 00pas3oMm,
9TOOBI 3aMKHYTH OIHY WJIM HECKOJBKO PA30MKHYTBIX Ilered B aeTekTope. Takas KOMIIOHOBKA
o0ecrieunBaeT MPOCTON, MPOYHBIA M HAAEKHBIA NETEKTOp Uil OOHApYXKEHHs NPUBEIACHUS B
NEUCTBUE 3KEKTOPA.

B TO ke BpeMs 3)KEeKTOp MOXKET HMeTh JIIoOyo (GopMy M pasmep, MpuUdeM OOBIYHO

KEKTOP CONEPKHUT TPyOuaryro 4actb. TpyOuaras 4acTh OOBIMHO MOXET OBITh BBHITIOJHEHA C
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BO3MO>KHOCTBIO HAJIM4Msi B HEW NMPOAOJIBbHOM OCH, MapajljeIbHOW MPOJOJIbHOM OCH YCTPOUCTBA,
T€HEPUPYIOIIETO Map, ¥ MOXKET ObITh HCIIOJIb30BaHA JJI1 00eCTeueHus YIUIMHEHUsI OT HCTOYHHUKA
BbIOpaceiBatomiero ycunuss. OOUH WM HECKOJIBKO 3JIEKTPHUECKHUX KOHTAKTOB MOIYT OBITh
pacrosioxkeHsl Ha TpyO4aToOil yacTu 3kekropa. Takas KOMIOHOBKA 00eCIednBaeT BO3MOKHOCTD
5 (PEKTUBHOIO HCIOJNB30BAHUS IPOCTPAHCTBA, YTO MPUBOAUT K MPOCTOH KOHCTPYKLIUH
ycrpotictBa. TpyOuarast 4acTh MOKeT 0Opa30BbIBATH MPOX O AJIsl a9PO30JIsi, KAK OMUCAHO HUXKE.

OObIuHO HarpeBaTeNbHAsI KaMepa COAEPIKUT OTBEPCTHE, a DKEKTOP MPH UCTIOIb30BAHUH
BBITIOJIHEH C BO3MOKHOCTBIO TOJIKAHUSI CPeZbl, TEHEPUPYIOIeH a3p0o30Jib, B CTOPOHY OTBEPCTHS
kamepbl. OTBEpCTHE MOXET MOCTOSIHHO OCTaBaThCs OOHAKEHHBIM. AJIbTEPHATHBHO OTBEPCTHE
MOJKET OBITh 3aKPBITO CbEMHOH TN BTSTUBAEMON KPBIIIKOM.

CornmacHo 1pyroMy acmnekTy IPeAOCTaBJs€TCs YCTPOICTBO, TeHEpupyrllee map,
COZlepiKalllee HArpeBaTeNbHBINA y3€l1 COIJIACHO JIFOOOMy U3 BBIIIEYIIOMSIHYTBIX ACIIEKTOB.
Hcnone3yst HarpeBaTeNbHbIM  y3ed, oOnafgaroImui  CrOCOOHOCTBIO — BBIOPOCA,  MOJKHO
npenocTaBuTh  3PQPEKTHBHOE YCTPOWCTBO, TE€HEPHPYIOLIee IMap, KOTOPOE IIO3BOJISET
NOJIb30BATENIO JIETKO YJAJIATh M 3aMEHATh MaTepuaj, IeHEepPUPYIOLIMH a3po30ib, U KOTOPOe
MOJKET OBICTPO U HAaJ€XKHO MPENOCTABIIATh ap BBICOKOIO Ka4eCTBa.

VY CTpolicTBO, reHepupyIoLIee Map, MOXKET COJEpkKaTh BIlyCKHOE OTBEPCTUE Ul BO3JyXa,
BBIITOJIHEHHOE C BO3MOXKHOCTBIO IOJA4YM BO37lyXa B HAarpeBaTeJbHYI0 Kamepy. Y CTPOMCTBO,
reHepUpyIolIee Map, MOKET JOMOJHUTEIBHO COEpPKaTh MPOXOA AJS Mapa, YTOObI MEPEHOCHTH
nap, CreHepUpPOBAHHBIN B HArpeBaTENIbHON Kamepe, U3 HarpeBaTeIbHONW KaMepbl B BBIMYCKHOE
oTBepcTHe Ui Bo3ayxa. [Io MeHblel Mepe 4acTh MPOXOAa I Iapa MOXeT ObITh 0OpasoBaHa
9KEKTOPOM. DTO MO3BOJIAET OOECHEeYUTh KOMITAKTHYIO KOHCTpYKLHMIO. I[Ipu HMCIoNb30BaHHU
OKpPY>KalOIIUN BO3AYX MOKET MOCTYNaTh B HarpeBaTelIbHYIO Kamepy HarpeBaTeIbHOrO y3ja
yepe3 BIIyCKHOE OTBepcTHe At Bosayxa. l[lap, oOpasyromuiics mpu mnepemade Teriga OT
HarpesaTessl K Cpeie, T'€HEepUpPYIOLIel a’po30Jib, MOXKET 3aTeM IEePEHOCUTbCS BO3AYXOM B
HarpeBaTeNbHYI0 KaMmepy. 3aTeM BO3AYyX MOXKET BBITATMBATHCA M3 HAarpeBaTebHOM KaMepbl
yepe3 BBIYCKHOE OTBEPCTHE Ui BO3AyXa B POT MOJNb30BaTeNs UIsl BAbIXaHMs. Y CTPOMCTBO
MOJKET OBITh CHA0’KEHO MYHIITYKOM, COOOIIAIOLTUMCS C BBIITYCKHBIM OTBEPCTHEM ISl BO3AYXA,
1T O0JIeTUeHHsI BABIXaHHS MOJIb30BATENIEM 1apa, TeHEPHUPYEMOTO YCTPOHCTBOM.

CornmacHo ApyromMy acmnekTy MpeAOCTaBJIEHO YCTPONCTBO, TI€HEpUpyoIllee map,
COZeprKalllee HAarpeBaTENbHBbIM y3€J COrJacHO JIOOOMy U3 BBIMIEYNOMSHYTBIX AaCIEKTOB, U
NpoXON IJs BO3AyXa, Uil IMEpPeHoca BO3dyXa M3 BIYCKHOTO OTBEPCTUsl Ul BO3AyXa B
HarpeBaTeNbHYI0 KaMepy, TP 3TOM 10 MEHbIIEeil Mepe 4acTh NPOXoAa Ui BO3Ayxa 00Opa3oBaHa

9KEKTOPOM. Y CTPONWCTBO MOKET JOMOJHUTENBHO COAEpPXkKAaThb MNPOXOA A Mapa, YTOOBI
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MIEPEHOCUTh Tap, T€HEPUPYEMbId B HArpeBaTENIbHON Kamepe, W3 HarpeBaTeIbHOW KaMepbl B
BBIIIYCKHOE OTBEPCTHE AJI1 BO3[yXa, IPU 3TOM IO MEHbIIENH Mepe 4acThb Mpoxona Ui mapa
o0pa3oBaHa 3KEKTOPOM.

B T0 ke Bpems 35keKTOp 00pa3yeT 4yacTh MPOXOAA AJIs BO3AyXa, IPUUEM IPH NPUBENEHUN
B IEHCTBHE 3KEKTOP OOBIMHO MOXKET HYKIAThCA B NMEPEMEIIEHMH OTHOCHTEIBHO OCTAJbHOW
YacTU Mpoxoja s Bozayxa. IIpoxon st Bo3ayxa MOXKET conepikaThb MPOKIAIKY, U 3KEKTOP
MOJKeT OBITh FepMETH3MPOBAH BHYTPHU MPOXOJA MPOKJIAIKOH, KOrna yCTpOHCTBO padoTaer aist
reHepupoBaHusi mapa. [Ipokgagky MOTyT NPUMEHSTh I 00eCneYeHHsi HEMPOHHIAEMOTro IS
TeKyuell Cpeabl YIUIOTHEHHs BHYTPH MPOXOAa, OOBIMHO MEXIY 3KEKTOPOM U JPYTHMH
KOMIIOHEHTAMH IPOXOfa, 4TOOBl 00ECHeunTh NPOTEKaHHE IUIABHOTO M KOHTPOIHPYEMOTO
MOTOKA BO3/lyXa U Mapa 4yepe3 yCTPOICTBO.

OOBIMHO 3KEKTOP MOXKET OBITh BBIIOJHEH C BO3MOXKHOCTBIO BBIOpOCA CpEbl,
reHepUpYIoLIel a3po30Jib, B CTOPOHY BBITYCKHOTO OTBEPCTHs yCTpolcTBa. Takas KOMIIOHOBKA
MOJKET, KaK MpaBWJIO, NMPUBOAUTH K BbIPABHUBAHUIO B HAIIPABJIEHUU IE€PEMELIEHUsl Cpelbl,
TeHEpUpPYIOIIel a’po30ib, MPH BHIOPOCE C HAMpaBlIeHMEM IIOTOKa BO3AyXa U Tapa,
IIPOTEKAIOLIET0 Yepe3 YCTPONUCTBO.

Y CTpONHCTBO MOKET JTOTIOJIHUTENBHO CONEPIKATh MEPEKIIF0YaTeNb, CIOCOOHBINA MPUBOIUTH
B gaelicTBue 3xkekTop. OOBIMHO MepeKroYaTelb MOXKET COAEP)KaThb CKOJB3SALINHA PBIYaKHBIN
MEXaHU3M, COAEPKALIUI CKONB3SINYIO PYUKY, COEIUHEHHYIO C PbI4aroM MOCpeACTBOM LIAPHUPA,
U pblYar MOXeT OBbITh COEIMHEH C 3KEKTOPOM TakuM o0pa3oM, 4YTOOBI IepeMelIeHue
CKONb3sIIEeH PYYKH BBI3BIBAIO NepeMelieHue dxkekropa. IIpuBenenune B AelcTBHE 3KEKTOpa
MOJKET 3aCTaBUTh 3KEKTOP NepeMeIlaThCsl B HaNpaBJIeHUH IMOTOKAa BO3AyXa uepe3 YCTPONCTBO.
ANBTEpPHATUBHO WJIM B KOMOMHALIMH TEPEKIIOUATENb MOKET COAEPIKATh JIEKTPOMEXAHHUECKYIO
CHUCTEMY, BBINIOJHEHHYIO C BO3MOJKHOCTBIO IIPUBEAEHUs B JelcTBHE 3kekTopa. Takas
3JIEKTPOMEXAHUYECKash CUCTeMa MOXKET COAEpKaTh, HAMPHUMEp, ABHIraTelb Ui OOECTIeYeHHUs
MOTOPH30BAHHOTO MTPHUBEIACHHS B ICHCTBUE KEKTOPA H/HITH IPYTUX KOMIIOHEHTOB YCTPOHUCTBA.

DKEKTOP MOXKET TPOHU3BOAUTH BBIOPOC CpEAbl, T€HEPUPYIOIEH a3po30jb, OJHUM H3
MHOXKECTBa CIOCOOOB. DKEKTOP MOKET NPUKIANbIBaTh YCHIIME K Cpene, TeHepupyromel
a’3p030J1b, YTOOBI YCKOPUTH BBIOPOC Cpenbl, FEHEPHPYIOLIEH a’po30Jib, M3 HArpeBaTeIbHON
KaMephbl. Y CHUJIFE MOXET OBITh MPHJIOKEHO MOBEPXHOCTHIO 3KeKTOpa. OOBIMHO 33KEKTOP MOXKET
COJZI€P>KaTh BBICTYII, IPU UCIIOJIb30BAHUU BBIITOJHEHHBINH C BO3SMOKHOCTBIO MPUIJIOXKEHUS] YCUITHS
K Ccpene, FeHepupyroLell a3po30ib. ITO MO3BOJAET YCUIIUIO, MTPUKJIAIbIBAEMOMY 33KEKTOPOM K
cpeae, FeHepUpyrLIed a3po30ib, COOTBETCTBOBATh KaXXAOMY IIPUBEICHUIO B A€HCTBUE. BrIicTyN

MOJKET UMETh I10 CYIIECTBY TaKyIO k& (JOpMy U pa3Mmep MONEPEeYHOro CedeHus, 4to U Gopma u



pasMep MOMEepPeuHOro CeYeHUs] HarpeBaTesIbHOI kaMepbl. Takas KOMIOHOBKA TapaHTHPYET, YTO
9KEKTOp CrIocoOeH BhIOpPAChIBATH BCIO CPEAy, FEHEPHPYIOLIYIO a3p030Jib, BHYTPh KaMepbl MpU
IIPUBEAECHUH B IICUCTBUE.

B TO e BpeMsi BBICTYIT MOXKET UMeTh JIF0OYI0 popMy U pazmep, mpuueM OObIYHO BBICTYI
MOXET COZAEp’KaTh ABE OCHOBHbIE MOBEPXHOCTH. BBICTYm MOXeT comep)kaTh KOHTAKTHYIO
MIOBEPXHOCTh, MU HUCIOJB30BAHUHN BBIMOJHEHHYIO C BO3MOXKHOCTBHIO BXOIHTh B KOHTaKT CO
Cpenoii, reHepHUpyroIlell a’po30Jb, U MACCUBHYI MOBEPXHOCTh. KOHTakTHasi MOBEPXHOCTD
BBICTYIIA MOXKET TIPEACTABISITh COOOH TOYKY KOHTaKTa MEKAY 3KEKTOPOM U CPeHoH,
reHepUpyIollell a’3po30yib, B KOTOPOH YCHJIME OT 3KeKTopa MpPUKJIAIbIBAETCS K Cpene,
reHepUpYIOLIell a’po30Jib, Uil YCKOPEHUsS BbIOpOCA Cpelbl, T€HepHPYIOLIeH a’po30Jib, U3
kamepbl. [laccMBHAsi MOBEPXHOCTh BBICTYNMA MOKET ObITh MPOTHBOMOJIOKHOH KOHTAKTHOM
noBepxHOCTH. [laccHBHAs MOBEPXHOCTb MOXKET OMNpPEIENsiThb MPOCTPAHCTBO B YCTPOWCTBE,
reHepUpYIOLIeM Map, MpPHYeM MPOCTPAHCTBO OOpasyeT yacTh mpoxonma s mapa. [lyTe mis
MIOTOKA BO3/lyXa MOJKET 00ecreunBaTh COOOIIEHHE MO TeKy4el cpefie KOHTAKTHOW MOBEPXHOCTH
U TacCHBHOW MOBEPXHOCTU. Takasi KOMIIOHOBKA TMO3BOJIET Mapy, CreHEPUPOBAHHOMY B
HarpeBaTebHON Kamepe, 3P PeKTHBHO COOOINATHCS MOIb30BATENIO.

OOBIYHO BBICTYI MOXET OBITb COEAMHEH C TpyOUaToil 4acThio 3kekropa. TpyOuaras
YacTh MOXKeT OOpa3oBbIBATh MPOXOXA IJIsi Mapa, KOTOPBIH COOOIIAeTcsi C MPOCTPAHCTBOM,
OlpenessieMbIM  TACCUBHOH  NOBEPXHOCTbIO. Takas  KOMIIOHOBKA MO3BOJISIET  Mapy,
CreHepHpPOBAaHHOMY B HarpeBaTebHOH Kamepe, Oonee 3(h(HeKTHBHO COOOIAThCS MOIB30BATEIIIO,
B TO K€ BPEeMS IIPEJOCTABIISS IPOCTYIO KOHCTPYKIIHIO.

[TyTh must MOTOKA BO3yXa BBICTYIIA MOXKET 00ecreunBaTh COOOIIEHHE 10 TeKyUel cpere
KOHTAKTHOM MOBEPXHOCTH KaK C TPOCTPAHCTBOM, TaK M C TIPOXOAOM ISl Tapa TPyOUaToi 4acTu.

B TO ke BpeMsi HarpeBaresibHasi KamMepa MOXeT ObITh MPHUKPEIJICHA K HarpeBaTeIbHOMY
y3J1y, pudeM OObIYHO HarpeBaTelibHas KaMepa MOKET MPENCTaBISITh COOOH ChEeMHYIO Kamepy.
CpeM HarpeBaTeNbHOH Kamepbl MO3BOJSIET JIETKO YHCTHTb M OOCIYKHBAaTh KaMepy, a TaKiKe
MO3BOJISIET 3aMEHSITh 4YacTh Mpu HeoOxomumocTH. HarpeBaTesnbHash kamepa MOKET ObITb CHsITa
MOJIb30BAaTEIEM BPYYHYIO. AJIbTEPHATUBHO 3KEKTOP MPH HCMOJIB30BAHUH TAK)KE MOXKET ObITh
HACTPOEH C BO3MOXKHOCTBIO BBIOpOCA CheMHOH Kamepbl. ITOCKONbKY 3KEKTOp MOXKET JIydYIe
NPUKJIAABIBATD YCUIIME ISl YOAIEHHs HArPEBATEIbHON KaMephbl, 3TO MO3BOJISIET HarpeBaTeNibHas
Kamepa  Jydllle  3aKpeMUThb  HArPEBATENbHBI  y3€N,  JOMOJHHUTENbHO  YJIy4lias
MIPOU3BOAUTENBHOCTD YCTPOUCTBA.

B TakoMm ciydae 3:KeKTop MMeeT BO3MOKHOCTh BbIOPACHIBATH KaK CPeNy, TeHEPUPYIOLIYIO

a’p030Jib, TAK U HarpeBaTeNbHbIN y3en. [lonb30BaTens MOKET BBIOpATh, KaKUE U3 KOMIIOHEHTOB
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MOJUIeXKAaT BHIOPOCY, Mepen TeM, KakK INPUBECTH B JEHCTBHE 3KEKTOP. IJTO MOXKET OBbITh
OOCTUTHYTO C TIOMOIIBIO IEPEKJIIYaTeNss WINM C IOMOINBIO 3KEKTOpa, NAeHCTBHE KOTOPOro
3aBHCUT OT €ro IMOJIOKEHUS WM OPUEHTALUU. DKEKTOP MOXKET OBITh HACTPOEH A0 MEPBOro U
BTOPOTO TMOJIOKEHHS, PACHOJOKEHHBIX TaKUM O0pa3oM, 4YTO IOJb30BaTelb MOXKET IpH
UCIIOJIb30BAHUH BBIOMPATh MPEIMET, IMOMJIEeKALINH BbIOPOCY, HA OCHOBE ITOJIOKEHUS 3XKEKTOpA.
Hanpumep, 3KeKTOp B MEPBOM TMOJOKEHUU MPH MCIOJB30BAHUU MOXKET OBbITh BBINOJIHEH C
BO3MOKHOCTBIO BBIOPAchIBaTh CpEAy, TE€HEPUPYIOIIYIO a’3po30jib, U 3KEKTOP BO BTOPOM
MOJIOXKEHUH MOXKET OBITh BBINIOJHEH C BO3MOXKHOCTBIO TNPH HCIOJB30BAHUU BBIOPACHIBATH
HAarpeBaTeNIbHYI0 Kamepy. Takas KOMIIOHOBKa OOECIeYMBaeT TIOJIb30BATENII0 THOKOCTh U
3HAYUTENBPHO YIPOIIAET HCIONb30BaHUe. MCHonb3yss NPEeUMyIIeCTBO TOJOXKEHUS WU
OpPHEHTAL[MH 3KEKTOpPa B KAayeCTBE MEXaHHW3Ma BbIOOpA TOrO, KaKOW KOMIIOHEHT IOMJIEKUT
BBIOPOCY W3 HArpeBaTEeNIbHOTO y3J1a, YCTPOWCTBO MOXKET ObITh 3(PQPEKTHBHO M KOMITAKTHO
CIIPOEKTUPOBAHO, oOOecreunBast Mpu 3TOM 3(PQPEKTUBHYIO NPOH3BOJUTEIBHOCTh CBEMHOMN
HarpeBaTeNIbHON KaMephl.

Ha mnpakTuke ycTpoHCTBO, reHepupyromee map, OOBIMHO MOXKET OBITh 3arpyKeHo
pPacXomHBIM MaTepUaJOM, TAaKUM Kak Cpela, FeHepHPYIOLIas a’spo30Jib, KOTOpask MOXET OBITh
Harpera yCTPOWCTBOM JJIsl MOJIyYEHHs a3pO30Jisl WM Tapa, BABIXaeMOro mojb3oBareneM. Kak
OTMEYaJIOCh BBIIIE, PA3JUYHbIE PACXOAHBIE MAaTepHabl, TEHEPHPYIOUIUE a3p030Jb, MOTYT
BbI3BIBATh Y TIIOJIb30BATENsl PA3JIMUHBbIE BIEUATJIEHUS IPU HCIOJIb30BAHWU OT BJBIXaHHS C
ycTpoiicTBOM. Paznuuus BO BreYaTI€HUU OT BIBIXaHHUsS MOTYT BKJIIOYATh, HATIPUMED, PA3IUUMs
BO BKyCe, COJIepKaHNH HUKOTHHA, MPpoduiie AbIMa U UX KOMOMHALWsIX. Kax el TUIT pacXOgHOTO
Marepuajiia MOXKET OBITh CBsSI3aH C JaHHBIMH, OTHOCSALIUMHCS K €ro THIy, TaKUMH Kak
pEeKOMeHIyeMblil MPOUIb HArpeBa, PEKOMEHIYEMOE€ MAaKCUMAJIbHOE KOJIUYECTBO 3aTSKEK U
pacyeTHbINA CPOK TOAHOCTH.

Kpome TOro, pacxonmHble MaTepHajbl MOTYT NPOINABAThCS B IAKETAaX, COAEPIKAIINX
HECKOJIbBKO PAcXONIHBIX MarepuaioB (Hampumep, B (Qopme mopuuii mycca). JlaHHbIe,
OTHOCSILINECS K PACXOJHOMY MaTepHaly, MOTYT ObITh MPEAOCTABIIEHBI, HAIPUMED, Ha YIIAKOBKE
pacxomHoro marepuana. JlaHHble MOTYT OBITH TPEAOCTABIEHBI C TOMOIIBKD TEKCTa, KOxa
osicTporo pearuposanus (QR), RFID-MeTok w/unm Ipyrux CpencTs CBsI3U.

YcTpoiicTBO, TeHepupyrollee map, MOXKET COmep:kaTb OJIOK CBSI3M, BBIMOJHEHHBIH C
BO3MOJKHOCTBEO OOecTieueHus COOOIIEHUs] TMapaMeTpoB, CBSI3aHHBIX C padoOTON yCTpOWCTBA.
Takme mnapaMeTpbl MOTYT COIEPKaThb JaHHBIE, OTHOCSIIHECS K PAacXOAHOMY Marepualiy,
MOJJIeXKALIEMY HCIOJB30BAHUIO C yCTPOHCTBOM. BIOK cBA3M MoKeT comep:kaTh HHTEp(eiic,

yTOOBI TO3BOJMTH  IOJIH30BATENIO BPYYHYIO BBOAUTb, HAIPUMEP, KOHKPETHBIC MOaHHBIC,
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OTHOCSIIUECS K PAaCXOJHBIM MaTepHuajaM. AJIbTEPHATHBHO WJIM B KOMOWHALMU OJIOK CBS3H
MOXET TPUMEHSTh OAWH WIM HECKOJbKO CIHOCOOOB CBSI3M Ul TNpHEMa WM Tepefavyu
napameTrpoB. Croa MOTYT BXOIUTh, Hanpumep, ctanaapTel WiFi, cesasp Bluetooth, cssize RFID,
cBsi3b koma ObicTporo pearuposanusi (QR) m MeTonpl pacrno3HaBaHHMs CHMBOJIOB. BiIOk cBszm
MOXET OCYILECTBIISITh CBSI3b IIOCPEICTBOM MPOMEKYTOYHOTO YCTPOHMCTBA, TAKOTO Kak cMapT(oH,
KOTOPBIN, B CBOK OdYepeldb, MOXET CONEp)KaTb CPENCTBA Uil CKAHUPOBAHUSI YIIAKOBKH,
colepskaleil COOTBETCTBYIOIIME pPACXOOHbIe MpeaMeThl. Hampumep, CMapThOH MOKET
BKJIFOYATh IPUJIONKEHHE» (JIM YTO-TO MOAOOHOE, HAIpUMep MPOTrPEeCCHBHOE BEO-TPHIIOKEHUE
(PWA)), ¢ mnoMOmpr KOTOPOro OH MOXKET CuUuThiBaTh 3Haku (Hanmpumep, QR-xon),
HarevaTaHHble Ha ymakoBke, win RFID-meTKky, BCTPOEHHYIO B YIAaKOBKY, M MOKET 3aTeM
nepenaBaTh 3Ty MH(POPMALMIO WM WHPOPMALMIO, MOJYYEHHYI0 M3 Hee, Ha YCTPOWCTBO
(HarmpuMep, Yepe3 MPOTOKOJ CBSI3U OJIMKHETo AeHCTBUs, Takoi kak Bluetooth u t. 1.).

Hmest Takoit GJIOK CBs3M, MOJB30BATEIb MOKET JIETKO BBOAUTH AaHHbBIE, OTHOCSIIUECS K
PacXxomHOMY MaTepuay, KOTOpPbI OH JKeNaeT HCIONb30BaTh C yCTpOHCTBOM. JlaHHBIE MOryT
XPAHUTBCSI B 3AMOMUHAIOLIEM YCTPOWCTBE YCTPOWCTBA, KOTOPOE MOXKET OBITh BCTPOEHO B
MOZYJIb YIPAaBJICHUs] WIM MPEIOCTaBJICHO OTAEJIbHO. 3aTeM YCTPOWCTBO MOXKET padoTaTh B
COOTBETCTBUHM C BBEACHHBIMH JaHHbIMU. Hampumep, HarpeBaTeslb MOMKET aBTOMATHYECKH
peryJmpoBaTh BpeMsl U TeMIepaTypy HarpeBa B COOTBETCTBHH C BBEJEHHBIM PEKOMEHIYEMbIM
npoduieM HarpeBa pacxOmHOro Martepuana. HarpeBarenb Takke MOXKET OBITh BBINOJHEH C
BO3MOJKHOCTBIO OTPAaHHYEHMS WJIM OCTAHOBKU €ro padoThl B COOTBETCTBUH C KOJHMYECTBOM
3aTSDKEK, CUUTAHHBIM CUETYMKOM 3aTsDKEK, M BBEIEHHBIM MAaKCHUMAaJbHBIM PEKOMEHIYEMbIM
KOJIMYECTBOM 3aTSKEK C PACXOIHBIM MaTEPHAJIOM.

B onHOM MpUMEPHOM YCTPOKHCTBE 3)KEKTOP MOKET OBITh BBIMOJHEH C BO3MOXKHOCTBIO
BBIOpOCA PACXOAHOrO MaTepuaia, KOrna pacXOHbI MaTepuas CYUTAETCS TMOJHOCTBEO
UCIOJIB30BAHHBIM WJIK MPOCPOYEHHBbIM. Hampumep, 3KEKTOp MOKeT ObITb BBINOJHEH C
BO3MOJKHOCTBIO aBTOMATHYECKOIO BBIOPOCA PACXOJHOrO Marepuana, KOraa CUETYHK 3aTsKeK
IOCTUraeT MAKCUMAJIbHOTO PEKOMEHIOBAHHOTO KOJMYECTBA 3aTSKEK C PACXOIAHBIM MaTepHajIoM
WIH €CJIH CUUTAETCS, YTO MPHONU3UTESbHOE BPEMs MCTEUEHUs] CPOKAa TOJHOCTH PACXOIHOTO
marepuana JOCTUrHYTO. Takas ympamisiemas padoTa YCTPOWCTBA MOMKET OCYIIECTBIISTHCS
MOZIyJIEM YIIPABJICHHUS HITH OTAENIbHBIM MPOLIECCOPOM, YCTAHOBJIEHHBIM Ha YCTPOMHCTBE.

C TakMMU WMHAWBUIYaJIM3MPOBAHHBIMH Pa0OYMMHU BO3MOXKHOCTSIMU MOKHO OOECIIeUUTh
ONTHMAJbHOE YIMPaBJIEHHE YCTPOHCTBOM, TIEHEPUPYIOIIUM Map, 4YToObl TapaHTHPOBAThb
Oe3omacHoe M HaJEKHOE TeHEPUPOBAHME Tapa, B TO K€ BpeMsi o0ecreunBasi yJy4lleHHOe

KaueCTBO Ir'CHEPUPOBAHUA I1apa C KAKABIM PACXOAHBIM MATCPUAJIOM.
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Kpome Toro, B kadectBe Mephl 0€30MacCHOCTH YCTPOMCTBO MOXKET OTPaHUYUBATH
KOJIMYECTBO Pa3, KOTOPOE IMOJIb30BATEb MOXKET UCIIONIb30BATh YCTPOUCTBO ISl T€HEPUPOBAHUS
a’po30J1s1 Ha OCHOBE (IO MEHbIIEH Mepe HYaCTMYHO) KOJHMYECTBA aKTHBALMH 3keKTopa (B
JanbHEHIIeM TakKe Ha3blBaeMble MOMEHTAMH BbIOpOCA); MPEONOYTHTEIBHO, TMOMHMO
UH(OPMALIUU O KOJMUECTBe OOHAPYKEHHBIX MOMEHTOB BBIOPOCA, OTpAaHHUUEHHE KOJIMUYECTBA pas,
KOTOPOE TOJIb30BATEIb MOJKET HCIIOJIb30BATh YCTPOMCTBO MIJIsi FTEHEPUPOBAHMSI a3PO30JIsl, TaAKKe
MOKET OBITh OCHOBAaHO Ha OOIIeH MNPOJOJIKUTEILHOCTU HArpeBa MeXIy OOHapyKeHHBIMH
MOMEHTaMU BbIOpOca W T. . Hampumep, ecnu [aHHblE, CYWTAHHbIE U3 YIAKOBKH
COOTBETCTBYIOIIUX PACXOMHBIX MPEIMETOB YKA3bIBAIOT HA TO, YTO OHA COAEPKUT X PACXOIHBIX
NMPeIMETOB, TO TOCHe, CKaxkeMm, oOHapyxkeHuss X+Y MOMEHTOB BbiOpoca (rme Y siBisieTcs
YHCJIOM, TAKUM KakK 2, JJIsl y4eTa OIIMOOYHBIX MOMEHTOM BBIOPOCA), MOJIB30BATENIb MOXKET OBITh
pOuH(GOPMHUPOBAH, YTO AaJIbHEHIIee HCIOJb30BAHUE YCTPOUCTBA TPEOYyEeT CUUTHIBAHHSI HOBOH
YIAKOBKH COOTBETCTBYIOIIMX pPACXOIHBIX MATepUAOB. 3areM, B HEKOTOPBIX BapHUaHTaX
OCYIIECTBJICHUS], TOCJIe MPEAOCTABJICHHUS TaKOTO YBEIOMJICHHS IOJIb30BATENIO, NaJIbHEHIIee
WCTIOJIB30BAHUE YCTPOMCTBA JIJIsl TEHEPUPOBAHUS a3PO30JIT MOXKET OBITh MPENOTBPAIIEHO A0 TEX
Nop, TIOKA HOBAsl YIIAKOBKA C COOTBETCTBYIOIIUMH PACXOIHBIMHU MaTepHaiaMy He OyeT CYuTaHa
MOCPEICTBOM OJIOKA CBSI3U.

HNudopmanys 0 NPONOIKUTENBHOCTH HArpeBa MeXAy MOMEHTaMH BbIOpOCAa TaKikKe
MOJKeT ObITh UCTIOJIb30BaHA ISl MPENOTBPAIIEHUS] CYMTBIBAHUS THILTHUX» MOMEHTOB BBIOpPOCA,
HampuMep, KOrja IMoJib30BaTeNll0 HeOOXOAMMO HCIOJIb30BaTh HECKOJIBKO aKTHBALMK BHIOPOCA,
9YTOOBI TOJHOCTBIO YNAJWTh H3PACXOIOBAHHBIA PACXOAHBIM MaTepuayi, npuyeMm 3TO Oynaer
CUHUTATBCS TOJILKO OJHHUM MOMEHTOM BBIOPOCA B OMNpPENeNIEHHBIX BAaPUAHTAX OCYIIECTBIICHUS.
TouHO Tak ke, eclii MOJb30BaTENb BHIOPACHIBAET OJHY YaCTh PACXOIHOIO MaTepuayia A0 TOro,
KaK OH TOJIHOCTBIO M3PAcXOoJoBasl CyOCTpaT, OOpa3yroinuii a’po3oib (Hampumep, YTOOBI
3aMEHHUTh €ro IPYTHM PACXOIHBIM MaTepHaioM (HANpUMep, UMEIOIINM JIPYroi BKYC), a 3aTeM
JKEJTaeT CHOBAa BCTABUTh YAaCTUYHO H3PACXONOBAHHBIM PACXOIAHBIA MaTepuas), TO TaKue
MIPOMEKYTOYHBIE BBIOPOCHI TAK:KE€ MOTYT HE CUMTAThCSI MOMEHTAaMHU BBIOPOCA B OIpPENeIeHHBIX
BapHaHTaX OCYIIECTBJICHHSI.

YcTpoiicTBa, TeHEepUPYIOIIKE Tap, COTJIACHO PA3IMYHBIM ACMEKTaM, PACKPBITHIM BBIIIE,
MOTYT HCIOJIb30BaTh JIOOYI0 KOMOWHALIMIO MPU3HAKOB JIOOOTO W3 APYTUX AacCMeKTOB, Kak
U3JIOKEHO BBbIE, W TPUMEHATb O3TH OCOOEHHOCTH K OJHOMY WJIH HECKOJbKHM
COOTBETCTBYIOIIUM KOMIIOHEHTaM, 4TOObI 00ECIIEYNTh AHAJIOTUYHbBIE TIPEUMYIIECTBA.

KPATKOE OITUCAHHUE T'PAOUYECKHUX MATEPHAJIOB
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ITpumep ycTpolCTBa, Te€HEPUPYIOIIErO Map, M HArpeBaTeNbHOrO y3zia janee OyayT

OMHCaHbl B KaUECTBE IpUMEpPa CO CCBUIKOM Ha npujaracmMnle Fpa(I)I/ILIeCKI/Ie MaTepualibl, Ha

KOTOPBIX:

Ha ¢wur. 1 cxemarnuecku H300pa’KeH NpHMEpP YCTPOHCTBA, I'€HEPUPYIOLIEro map, B

LIEJIOM, B pa300paHHOI KOH(PUTYPALHH.

Ha ¢ur. 2A cxemaTnuecku n300pakeH BHUI KPYIHBIM IJIAHOM NpUMEpa
TeHEPHUPYIOLIETO Map, B MepBON COOpaHHON KOH(UTYpALIUH.

Ha ¢ur. 2B cxematudeckn n300paske€H BHJI KPYMHBIM IUIAHOM MpUMepa
TeHEePUPYIOIIEro Mmap, BO BTOPOi cCOOpaHHOUM KOH(UTYpAITUH.

Ha ¢ur. 3A cxemaTnueckn m300pakeH BHI KPYIHBIM IIJIAHOM IpUMEpa
TeHEPHUPYIOLIETro Nap, B MepBOH COOpaHHON KOH(UTYpALIUH.

Ha ¢ur. 3B cxemarndeckn n300paske€H BHJI KPYMHBIM IUIAHOM MpUMepa
TeHEePUPYIOIIETO Map, BO BTOPOI cOOpaHHOI KOH(UTYpaIuu.

Ha (¢wur. 4 cxematnmuecku u300pakeHbl KOMITIOHEHTBI —IpUMEpa
TeHEPUPYIOMIETO Map, B LEJIOM B pa300paHHON KOH(PUTYPALIHH.

Ha ¢ur. SA cxematnueckun n300pakeH BHI KPYIHBIM IIJIJAHOM IpUMeEpa
TeHEPUPYIOIIETro nap, B MepBoi cOOpaHHON KOH(UTYpaLIUH.

Ha ¢ur. 5B cxemarndeckn n3o0paskeH BHJ KPYNHBIM IUIAHOM IpUMepa
TeHEPUPYIOLIEro map, BO BTOPO COOpaHHON KOH(DUTYpALIUH.

Ha ¢ur. 5C cxemarnueckn n300pakeH BUA KPYNHBIM IUIAHOM IpUMepa

TeHEPUPYIOLIEro map, B TPeTbel COOpaHHON KOH(PUTYPALIHH.

yCTPOMCTBA,

YCTPONCTBA,

YCTPONCTBA,

YCTPOICTBA,

YCTPONCTBA,

YCTPOMCTBA,

YCTPOMCTBA,

YCTPOMNCTBA,

Ha ¢ur. 6A cxemarnuecku n300pakeH MpPUMeEp YCTPOWCTBA, TEHEPUPYIOLIETrO map, B

NepBOM COOpaHHON KOH(PUTYpaLIUU.

Ha ¢ur. 6B cxemaTuueckn n300paskeH MpUMEP YCTPOWCTBA, MEHEPUPYIOIIETO Map, BO

BTOPOI cCOOpaHHOM KOH(DUTYpaIHH.

Ha ¢ur. 7A cxemarnuecku m300pa’keH MpPUMeEp YCTPOWCTBA, MEHEPUPYIOIIEro map, B

nepBOl COOpaHHON KOH(PUTYpaLIUU.

Ha ¢ur. 7B cxemaTuueckn n300paskeH MpUMEp YCTPOWMCTBA, MEHEPUPYIOIIETO Map, BO

BTOPOI cCOOpaHHOM KOH(UTYpAITHH.

HOAPOBHOE OITNCAHUE

IIpumep yCTpOHCTBA, T€HEPUPYIOIIEro Map, B pa3o0paHHONW KOH(Urypauuud B LEIOM

u3zobpaxen Ha Qur. 1. YCTpoicTBO, reHepupyoliee map, COAEP>KUT HarpeBaTeNIbHbIN y3en 1 u

3KEKTOp 2.
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YCTpOHCTBO, reHepupyrollee Map, BBIIOJIHEHO C BO3MOKHOCTBK) HArpeBa OCHOBHOMU
4aCTH Cpeabl 3, TeHEPUPYIOLIEH a’po30jb, M IMOJIy4YeHHUs Mapa, MOAJIEKALIEro BIbIXaHUIO
NoJIb30BaTesieM. B 3TOM mprMepe OCHOBHAsI 4YacTh 3 COAEPIKUT TPYOUaThI MMOTyTBEPIbII MyCC
u3 TabayHoro marepuana. [lomyTBepablii MycC COmEp:KUT TabauHyro meHy. TaOayHas meHa
OOBIMHO COZEPXKUT MHOXKECTBO MEJKHX YacTHULl Tabaka M OOBIMHO MOXKET TaKXKe COAepKaTb
HEKOTOPbIN 00beM BOABI U/UJIH YBIIAXKHSOIIEH T0OAaBKH, TAKOW KaK YBJIaKHUTEb. BCIeHEHHBIH
TabaKk MOKET OBbITh MOPHUCTBIM U MOKET OOECIeYMBaTh MPOTEKAHWE BO3AyXa WJIHM IMapa 4epes
neHy. XOTsl IPUBEIEHHbBIE HIDKE MPUMEPBI OYAYT OMHUCAHBI CO CCHUTKOM HA TAOAYHYI0 OCHOBHYIO
4acTh 3, clieqyeT NOHMMAaTh, YTO OCHOBHAs 4acCTb 3 MOXKET aJIbTEPHATUBHO COZAEPIKaTb APyrue
MOAXOASIINE BELECTBA U CTPYKTYPBI, COAEpPKAIUE MaTepHasl WU BEIIECTBO, T'€HEepUpYIollee
a’3pOo30JIb.

Harpesatenpnblii y3en 1 comep:KUT HarpeBaTelbHYyr0 kamepy 10, BBINOIHEHHYIO C
BO3MOJKHOCTBK) Pa3MEILEHHs OCHOBHOW 4acTU Cpenbl 3, TeHepupyrouen aj’po3ons. B stom
npUMepe HarpeBaTeNbHBINA y3ei 1, Kak MpaBHIO, HMEEeT LIMIMHAPUYECKYI GopMmy, a cpena 3,
TeHEPUPYIOIIAst a3PO30Jib, SABISETCA MIJIMHAPUIECKON Ui TpyouaToi. HarpesarenpHast kamepa
10 umeer Takyro GOpMy U pacronokeHue, YToObI INIOTHO pa3MeInaTh OCHOBHYIO YacTh 3 CPEAbI,
reHepupyrouen aspo3ois. 1lon cioBoM «IIJIOTHO» B JaHHOM KOHTEKCTE MOAPA3yMEBAETCs, YTO
pa3mepn! (riyOuHa, quameTp, BBICOTA M T. A.) HarpewarenbHOR kamepbl 10 mpuOnM3UTENBHO
COOTBETCTBYIOT pa3mMepaM OCHOBHOMW 4acCTH 3.

Harpesarenr 11 mnpenycMOTpeH B HarpeBaTesNbHOM y3j€ 1 M OpU HCHOJIB30BAaHUU
BBIMOJIHEH C BO3MOXKHOCTBIO obOecneueHusi HarpeBa kamepol 10. B 3ToM mpumepe Harpesartesb
11 mpencrasnsier co0oOl pe3UCTUBHBIN HarpeBaTesb, KOTOPbIM HarpesaeTcst Omaronapst sgdexry
Jixoynst mpu IPOXOXKIEHMM Toka. B apyrux npumepax HarpesBaTenb 11 MoxeT uMmeTh
pasnuyHble MEXaHW3Mbl MOJA4YM TEIJla B HArPEBATEIbHYIO KaMepy, Hampumep, MOCPEeACTBOM
WHAYKIHOHHOTO HarpeBa. XOTs 3TO He TNOKa3aHO Ha (urypax, HarpeBateib 11 0ObIMHO
COEAMHSIOT C UCTOYHHKOM 3JIEKTPONHUTAHUS, TAKMM Kak Tepe3apsbkaemast Oatapesi. Harpesarens
11 B 5TOM mnpuMepe BBINOJHEH C BO3MOXKHOCTBIO MOJAaYMd TeIJIa K LEHTPAJIbHOM 4YacTH
HarpesaTenbHON kamepsl 10. /lpyrumu ciosamu, TEIIO, TeHepupyeMmoe HarpesaTenem 11, xax
MPaBUJIO, HAIMpPABJISKOT BHYTPb B CTOPOHY LEHTPAJIBHOM MPOAOJIBHOM OCH HArpeBaTEIbHON
kamepbl 10. DTO MOXKeT OBITh TOCTUTHYTO, HAIPUMED, IyTeM 00ecreueHus TeIUION30JISIIIH Ha
BHeIHel nepudepuitHoil moBepxHOCTH Harpesarens 11.

HarpesarenpHast kamepa 10 u Harpesarens 11 pacmosioxeHbl TaKUM 00pa3oM, 4TO, KOraa
OCHOBHYIO 4acCTbh 3 CpeAbl, TeHEPUPYIOIIEN a3p030Jib, BCTABJISIIOT U YAEPKUBAIOT B kamepe 10

npru HCMOJIb30BAHUH, OCHOBHAsl YaCTb 3 HaXOauTCAaA B HeHOCpeI[CTBeHHOﬁ ONMM30CTH OT
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BHYTPEHHEN CTEHKM HarpesareJbHONW kamepel 10. IIpennmoutuTenbHO OCHOBHast 4acTb 3
pacrnoioKeHa MpU UCIOIb30BAHUH B KOHTAKTE C BHYTPEHHEN CTEHKOW HArpeBaTEIbHON KamMepbl
10. D10 rapanTupyer, 4TO paccTosiHue MeXxay HarpesareneM 11 U OCHOBHOMN 4acTbIO 3 CBEJEHO
K MHHHMYMy, 4TOOBI OO€CleunTh MaKCUMAJbHYIO Teruionepenady OT Harpesatens 11 k
OCHOBHOH 4acTH 3.

Kamepa 10 comepxut orBepctue 13, KOTOpO€ B 3TOM NpPUMEPE 3aKPBITO KPBIIIKONW 12,
UMeEIIed no MeHbled Mepe oaHO oreepctue. Ilpu mcnonb3oBaHuMM OTBEPCTHE KPBIIKUA 12
JEeMCTBYET B KaueCTBE BIYCKHOTO OTBEPCTHSI IJII BO3JyXa, YTOOBI MO3BOJIUTH OKPYIKAIOIIEMY
BO3AYXY MOCTYNUTh B Kamepy. Kpbimky 12 BTsAruBaroT, 4roObl OTKpBITH OTBepcTHe. [lpm
UCIOJB30BAHUU OCHOBHAs 4acTb 3 MaTepHaa, TEHEPHUPYIOIIErO as3po30Jib, MOIJIEIKALIETO
UCTIAPEHHIO, MOKET OBITh BCTABJIEHA MOJIb30BATENIEM B HArpeBaTENbHBIN y3en | depe3 orBepcTre
13. Kpemoka 12 obecreunBaeT HaAEKHYK (UKCALIMIO OCHOBHOM YacTH 3 TOCPEINCTBOM
HarpesarenbHON kamepel 10. Kpome toro, kpbiika 12 3akpbiBaeT HarpesaTesNbHY kamepy 10
TakUM O0pa3oM, YTO TPH HCIIOJNB30BAHUU TEIUIO OT Harpesarens 11 syumne ynepkuBaercs
BHyTpu Kamepbl 10. BTaruBaHuem Kpblliku 12 monb30BaTeNnb MOXKET YIPABJATb BPYUYHYIO.
ANbTepHATUBHO KpbImKa 12 MOXeT ObIThb OTKpPbITA M 3aKpbITa B COOTBETCTBHM C IPYTUMHU
$yHKkuMsAMH (OMHMCAaHHBIMH HUXKe) ycrpoicTBa. Kpbelmmka 12 B 3TOM npuMepe COXEPIKUT
IIapHUPHBINA MexaHu3M. B To ke Bpemst orBepctue 13, mokasanHoe Ha ¢ur. 1, n3o0paxkeHo Ha
JanbHEM KOHILEe (HIKHUN KOHell Ha (urype), a B APYrux NnpuMepax oreepctue 13 pacnooxkeHo
Ha OJIVDKHEM KOHLE (BEpXHUH KOHel Ha pUrype) yCcTponcTsa.

DKeKTop 2, KaK MPaBUIIO, SBJSIETCS YAJMHEHHBIM, KaK MMOKa3aHo Ha ¢ur. 1, u conepxur
TpyOuaryro yactb 20 u BeicTyn 21. B 3TOM mpumepe 3:keKTOp 2, Kak MpaBWiIo, uMeer Gopmy
nopmHsi. TpyOuaras wacte 20 B 3TOM NpuUMepe SBJSIETCS TOJOH, YTO O3HAYaeT, 4YTO ee
NOMEPEYHOE CEYEHUE HMMEET MNpoxofsuiee vepe3 Hee oreepctue. Ilomas neHTpanbHas OCh
TpyOuaroii yactu 20 obpasyer 4acThb MpOXoAa Ui napa, K KOTOPOHW MOKHO IMOJYYHTb JOCTYII
i obecriedyeHus: cooOIeHne Mo Teky4eil cpene depe3 oreepcrus 25 B TpyOuaroil yactu 20.
IIpoxon mns mapa obecmeunBaeT MyTh IJIsI MPOTEKAHHWs IMOTOKA MMapa, CTeHEPHPOBAHHOTO B
HarpeBaTeNIbHON KaMepe, YTOOBI MOAATh Map MOJIB30BATEN0, KOT/IA ITOJIb30BATeNb OCYIECTBIISET
3aTSKKY HAa YCTPOUCTBE.

XoTs cpena, TEHEpUPYIOLIasi a3po30Jib, MPU Harpese oObMHO Oyzner oOpa3oBBIBATH Ia3
WUIA TBEPAYIO W/WIU KUAKYIO CYCIIEH3HMIO B rase, NMPH 3TOM CIENyeT MOHUMATh, YTO TEPMUHBI
«map» U «aspo30Jib» UCHONB3YKTCS 34€Ch B3aUMO3aMEHIEMO U B LIEJIOM OTHOCATCS K BEILECTBY,

KOTOpOe 00pa3yercsi P HarpeBe Cpelbl, FeHePUPYIOILeil a3pO30b.
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Beictyn 21 pacnojoxkeH Ha OIHOM KpailiHeM KoHue TpyOdaroil udactu 20 u umeer
IUVIOCKYI0 Kpyrayio ¢opmy. Ilpopunes nomepedHoro cedeHus BbIcTynma 21 COOTBETCTBYET
NpOoQHIII0 MONEPEYHOro CeUeHUsl HarpeBaresbHOM kamepol 10. Jlpyrumu cioBaMu, KOTAa OH
pPacmoyioKeH BHYTPU HArpeBaTeNIbHOrO y3ja | NpU KCHOJIb30BaHMM, NepuU(EepHiHbIA Kpail
BBICTYIIa HAXOIUTCS B HEMOCPEACTBEHHOW OJM30CTH OT BHYTPEHHEH CTEHKH HarpeBaTeNIbHOM
kamepbl 10 win (pakTUYECKHU KOHTAKTUPYeT ¢ Heil. Brictynm 21 B 3TOM mpumMepe COOepKHUT ABe
OCHOBHBIE€ NMOBEPXHOCTU. [laccuBHAs MOBEPXHOCTH 23 pacnoyioxkeHa Ha CTOPOHe BhicTyna 21,
KOTOpBIN coenarHeH ¢ TpyOuaToii dacteio 20. Ha oOpaTHOW CTOpOHE BBICTyIA PaCMOJIOMNKEHA
KOHTAKTHAasi MOBEPXHOCTh 22. JIpyruMM ClOBaMH, NAaCCHUBHAs MOBEPXHOCTb 23 M KOHTAKTHAas
MOBEPXHOCTD 22 HAXOAATCS HA MPOTUBOMOJIOXKHBIX CTOPOHAax BbicTyna 21. B npyrux npumepax
BBICTYT 21 MOXXET UMeTh Ipyrue (OpMbl, HATPUMEP, KOHMUYECKYIO WJIH KPECTOOOPA3HYIO.

BricTym 21 conep:kUT OMHO WJIH HECKOJIBKO OTBEpCTUl 24, KaXKA0e U3 KOTOPBIX o0pa3yer
NyTh A1 TOTOKa Bo3ayxa. IlyTw ans moTtoka Bo3nyxa, OOpa3oBaHHBIE OTBEPCTHIMU 24,
o0ecrevnBaOT COOOIIEHHE MO TeKyded cpele KOHTAKTHOH MOBEPXHOCTH 22 C MacCHUBHOM
MOBEPXHOCTBIO 23.

ITpu MCHOIB30BAHUN KOHTAKTHAs MOBEPXHOCTh 22 PACcIOIOKeHa TaK, YTOOBI BXOAUTH B
KOHTaKT ¢ TaOayHOH OCHOBHOW YaCThIO 3 JJIsl MPHJIOKEHUs YCHIIMA K MO MEHbIIEH Mepe 4acTH
tabauHON ocHOBHOM uactu 3. Ha ¢ur. 2A B nenom n3odpakeHO ceueHne mpumepa yCTpOICTBa,
TeHepUpYIOLIero map, B COOpaHHOW KOH(HUIypaluu. IKeKTOp 2 PpaclOJIOKEH BHYTPH
HarpeBaTeNnbHOro y3na 1 Taku oOpa3om, 4TO BBICTYH 21 MPOXOIUT B HArpeBAaTENbHYIO Kamepy
10. YcTpoHCTBO MOKA3aHO B KOH(UTYpaLUy, B KOTOPOH 35KEKTOP 2 HAXOAUTCS BO BTSHYTOM, HE
3a/1eiCTBOBAHHOM MOJIOXKEHUU. JTa KOH(PUrypauus WLTIOCTPUPYET, HAIPUMED, PACIIONIOKEHHE
KOMITOHEHTOB, KOI'Zlda YCTPOWCTBO MCHOJIB3YIOT, M IMOJb30BaTENb YMPABISAET YCTPONHCTBOM IS
reHEepUPOBAHUs U BJIBIXaHMs NIapa, CTEHEPUPOBAHHOIO HAarpeBaTenbHON kamepoi 10.

B sroit xoH(Urypauun HarpeBarenbHas kamepa 10 mo CyIiecTBy 3amojiHeHa Ta0auHOH
OCHOBHOM 4acCThIO 3 U BBICTYN 21 33kekTOpa 2 pacnojoKeH Ha KpailHEM KOHLIE HarpeBaTeNbHOIO
y3na 10. KonHrakTHas moBepxHOCTh 22 BhICTYna 21 pacnojioxkeHa BOJU3U TOBEPXHOCTH
TabayHONW OCHOBHOH 4acTH 3 WJIM B KOHTaKkTe C HEW, HO KOHTAKTHAas TOBEPXHOCTb 22 He
OKa3bIBAET CYLIECTBEHHOI'O YCWJINA Ha OCHOBHYIO 4acTh 3. Mexny nacCUBHOU MOBEPXHOCTHIO 23
Y BHYTPEHHHMH CTEHKAMU HarpeBaTeNIbHOro y3yia 1 odpa3oBaHO MpocTpaHcTBO 14.

Korna nonb3oBaTens akTHBHPYET Harpesarenb 11, 1100 BpydHYIO BKIIIOUas HarpeBaTeb,
au0O0 BBIMONHSAS NEHCTBHE, KOTOpOE 3alyckaeT padoTy HarpeBarels, TeIUIO MEepenarT B
HarpeBarenbHyl0 kamepy 10. OCHOBHyHO 4YacTb 3 HarpeBarOT U 3aCTaBJSIOT BBINYCKAaTh B

HarpesaTesnbHyl0 kamepy 10 map, comepskaliuili a3po30JU3UPOBAHHBIE YAaCTHULBl BELIECTBA,
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o0pasyroliero a3po30iib, B JAaHHOM ciydae Tadaka. I1o Mepe TOro kak monb30BaTeNb COBEPIIAET
BIOX Ha OJIIDKHEM KOHLIE YCTPOICTBA, OTPULIATENbHOE AABIEHHE, CO3[aBaeMOe IPH BJOXE,
BBITAJIKMBAET Tap W3 HarpeBaTtesbHOU kamepbl 10 x OmmkHemy koHuy. B aTom mpumepe
MYHIIITYK NMPEIyCMOTPEH Ha OJIFDKHEM KOHIE, PACIIOIOKEHHOM B BEPXHEH YacTH yCTPOWCTBA
Ha ¢ur. 2A, 4TO NPUBOAMT K MPOTEKAHUIO ITIOTOKA Mapa U3 KpbIkH 12 u orBeperus 13.

Kak onmcano Bbime, orBepcTusi 24 BpicTyna 21 co3mar0T MyTh AJIsL MIOTOKA BO3AyXa,
MO3BOJIsAA Mapy MpOTEKaThb 4epe3 MpocTpaHCTBO 14 Mexnay BeicTynom 21 sxekropa u
BHYTPEHHUMH CTE€HKaMH HarpesarenpHoro ysuga 1. M3 mpoctpanctsa 14 Bech map umm
3HAYUTENbHAS €r0 YacThb MPOXOIUT 4Yepe3 OTBEpCTHs 25 Ha TpyOuaTOH YacTH 3KeKTopa 2 B
MOJIYK0 LEHTPAJIBbHYI0 OChb 3kekTopa 2. YHacTb mapa MOXKET Takke MOCTynaTb B IOJIYIO
LIEHTPAJIBHYIO OChb 3KEKTOpPa 2 HEMOCPEACTBEHHO Yepe3 OJHO WJIM HECKOJbKO OTBepCTUil 24
BbicTyna 21. OTpuuarenbHOE NaBjieHWE Ha OJMIKHEM KOHLIE 3aCTaBJSI€T Map MPOTEeKaTb uepes
3KEKTOP U BBIXOOUTh K MyHIINTYKY (HE IMOKa3aH), I7ie Tap MOXKET BIBIXaTbCs MOJB30BaTeIeM. B
HEKOTOPBIX MPUMEPAX MPOCTPAHCTBO MEXAY BHYTPEHHHMHU CTEHKAMH yCTPOHCTBA U TpyOuaToi
49acThO 20 35KeKTOpa 2 MO3BOJISAET YaCTH Mapa MPOTEKATh K MOJIb30BATENI0, HE NONAaasi B IOJYIO
LIEHTPAJIbHYI0 OChb 3kekTopa 2. Takum oOpa3oMm, B yCTPOWCTBE, F€HEPUPYIOLIEM Iap, MOKET
OBITh IPENYCMOTPEH NOJIE3HbIN U 3((EeKTUBHBIN MEXaHU3M HarpeBa M 3’KEKTOpa, B TO XKe BpeMs
MOAEPKUBasl BBICOKOE Ka4€CTBO MOTOKA BO3AyXa U Mapa B TAKOM YCTPOUCTBE.

ITpu MCTIONB30BaHUM 33KEKTOP 2 MOXKET ObITh IIPUBEAEH B ACHCTBUE MOJIb30BATEIEM IS
BbIOpOCa TabayHON OCHOBHOW 4YacTH 3 M3 HarpeBaTeNbHOW kamepnl 10, kak M300pakeHO Ha
¢ur. 2B. B mpouecce paboTbl 3KEKTOp 2 NPONBUTAOT B CTOPOHY OCHOBHOW 4YacTH 3 (B
HampaBjJeHun CcTpenku Ha ¢ur. 2B) Takum 00pa3oMm, 4YTO KOHTAKTHAasi MOBEPXHOCTb 22
MPUKJIAABbIBAECT YCUJIME HA IO MEHbIIEW Mepe 4acTb OCHOBHOW YacTH 3, 3aCTaBJisAsi OCHOBHYIO
4acTb 3 YCKOpATBCS B HampasieHUMM OTBepcTHst 13 HarpeBarenbHOW kamepbl 10. Ilo mepe
NPONBIDKEHUsT KeKTopa 2 BhICTYN 21 mepemerraercss B HarpeBareibHYIO Kamepy 10, 4ToOBI
BBITECHUTb OCHOBHYIO 4acThb 3 depe3 orBepctue 13. ITockonbky BeiCTym 21 umeet mpoduib
NOMEPEYHOr0  CEYEHMs, KOTOPBIH  COOTBETCTBYeT MNPOQWII0  IMONEPEYHOr0  CEYEHUs
HarpeBaTeNbHOM kamepsl 10, BCS OCHOBHas dYacTh 3 Tabaka TOJNKAETCS KOHTAaKTHOH
MOBEPXHOCTBIO 22 BBICTYIA, KOTAAa 3XKEKTOP MPOJABUIaeTCs B HarpeBaTelbHYO kamepy 10.
DKEKTOp 2 MpOoAOoJIKAaeT MPOBUraThCs BIIEpe, OKa BbICTYN 21 HE JOCTUTHET JajbHEro KOHIIA,
IOCJIe 4ero HarpeBarenbHast kamepa 10 Oymer MONHOCTBIO 3aHSTa KEKTOPOM 2 M OCHOBHAs
4acTh 3 Oy/IeT MOJTHOCTHIO BHIOPOIIEHA 13 HarpeBaTebHON Kamepsl 10.

UtoObl OCHOBHYIO 4acTh 3 MOXKHO ObUIO BHIOPOCUTH M3 KaMephl, KpbIlka 12 MOkeT ObITh

OTKphITa Assi oOHakeHUs: orBepcTuss 13. OObMHO KpbIIKa 12 BBIMOJIHEHA C BO3MOXKHOCTBIO



17

OTKPBIBAHUS, KOIZa 3KEKTOP NPUBOAAT B JAEWUCTBHE, TakuM o0Opa3oM, 4ToObl 0oOecrednThb
BO3MOXKHOCTh ITUIABHOT'O BBIOpOCAa OCHOBHOH 4acTH 3. AJBTEPHATHBHO KPBIIKA MOXKET OBITh
BBINOJIHEHA TAKUM 00pa3oM, YTOOBI OCTaBaThCs 3aKPBITON 710 TEX TOP, MMOKa MOJIb30BATENb SIBHO
HE OTKpOeT ee, 4YTOObl MPEenOTBPATHTb CJydalHbI BbIOPOC OCHOBHOM YacTh 3 U3
HarpeBaTenbHOW Kamepbl 10. AJbTEepHATUBHO Kpblika 12 MokeT OBITh BBINOJHEHA C
BO3MO’KHOCTBK) OTKPBIBAHMSI HUKHEW YaCTbIO OCHOBHOHM 4acTH 3 MO Mepe €€ MPOJABHXEHUS B
HaIpaBJjeHuu oTBepcTus 13.

B HEKOTOpBIX mpuMepax 3KEKTOp 2 MOKET NPUBOAUTHCS B IEHUCTBHE, T. €. UM MOXKET
YIOPaBIATh ISl MEPEMEIIeHUs] M3 Mepexofa OT KOH(Hrypauuu, NnokasaHHOH Ha ¢ur. 2A,
KOH(urypauuu, nokasanHon Ha ¢ur. 2B, nonap3oBarens Bpy4dHy0. TO €CTh, 35K€KTOpP 2 MOKET
OBITH MPOABUHYT B CTOPOHY OCHOBHOH 4YacTH 3 MOJB30BATEJIEM, PUKIIAIbIBAIOLINM YCUIIHE Ha
xkekTop 2. Hampumep, monb3oBarenb MOXKET CHATb MYHAIITYK M Ha)aTh Ha OOHAKEHHYIO
BEPXHIOK TPyOUaTyr 4acTh 3KEKTOpa 2. ANBTEPHATHBHO 3KEKTOP 2 MOXET NMPHUBOAHUTHCS B
NENUCTBHE MEPEKIIYaTeNeM, COAEPKAIIUM MEXAHU3M U1l IPOABUIKEHUS 33KEKTOpa 2 B CTOPOHY
OCHOBHON dactu 3. Hampumep, 3keKTOp MOKET OBITH BBINIOJHEH C IOANPYKMHEHHBIM
nepexyrovaTesieM. B TakoM  Cciydae MOJb30BaTENb  MOXKET IPOCTO  BOCHOJB30BaTHCS
nepeKIoYaTeNieM, YTOOb! BBIIBUHYTD 33KEKTOP 2 Il BBIOpOCa OCHOBHOM yacTu 3. B HEKOTOpBIX
IpUMepax KEKTOP MOKET COAEpPKaTh PhIYAXKHBIN MEXaHU3M, Pa0OTAIOIIUN MO MEHbLIEH Mepe
MEXAy MepBO MacCUBHOM KOH(pUrypalueil 1 BTOpoil akTUBUPOBaHHON KoH(purypanuen. Taxoi
PBIYAKHBIN MEXAHU3M MOXKET COAEpP KaTb CKOJB3SIIMI PbMMAXKHBINA MEPEKI0YaTeb, KOTOPBIN
BpAIIAeTCsl BOKPYT TOYKHU MOBOPOTA AJIst 00ECIIEYEHUS IByXCTOPOHHEH PabOTBhI 3)KEKTOpa MEXKIY
IO MeEHbIIEH Mepe ABYMSI pPbIYAKHBIMH KOHQUrypamusMu. CKOJbKEHHUEM MepeKIIoYaTesis
MEXAY N0 MEHbILIEH Mepe ABYMs NOJIOKEHUSIMHU, MOJIb30BATEIb MOXKET JIETKO KOHTPOJIUPOBATh
COCTOsIHME U IpPUBEAEHUE B NEHCTBHE 3kekTopa. Ilepexiouarenp Takke MOKET COAEpKaTb
3JIEKTPOMEXAHUYECKYI0 CUCTEMY, TAKYIO KaK JJIEKTPOABUTrATENb, [JIs1 IOMOILIM B IPUBEAEHUHU B
NENCTBUE 3KEKTOPA 2 WM YIIPABICHUS UM.

DKEKTOp 2 TaKke MOXKET ObITh BBIIOJHEH C BO3SMOXKHOCTBEO aBTOMAaTHYECKOTO BBIOpOCa
OCHOBHOH dacth 3. B HekoToprIx mnpumepax Kopmyc 3 MOXeT ObITh BBIOPOILIEH, KOraa
CUMTAETCs], YTO CYETUUK 3aATSLKEK AOCTUI MPEABAPUTENBHO OMNPENEIEHHOIO 3HAYEHHsI, TAKOrO
KaK MAaKCHMaJIbHOE PEKOMEHJyeMOe 3HaueHHe, AJi1 OCHOBHOM 4actu 3 B kamepe 10. Taxoe
NPEABAPUTENBHO OIpPEIENIEHHOE 3HAYeHHEe MOXKET ObITh BBEAEHO BPYUYHYIO B YCTPOWCTBO WIIH
NepefNaHo YCTPOMCTBY IIOCPEACTBOM MOAYJS CBSA3H, YCTAHOBJIEHHOIO HA YCTPOWCTBE.
Hanpumep, ynakoBka OCHOBHOM 4aCTU 3, T€Hepupyrolen nap, Moxer Bkiao4are RFID-metky,

KOTOpas COACPIKUT HCO6XO)II/IMI)IG JaHHBIC, TAKHC KaK MaKCHUMAJbHOC KOJUYCCTBO 3aTAXKCK M
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cpok skcrutyatauuu. RFID-merka Moxer ckaHupoBaTbCsi M cuuTbiBaThCsl RFID-monynem Ha
YCTPOUCTBE ISl BBOJA AAHHBIX, OTHOCSIIMXCA K OCHOBHOM 4acTWU 3, B YCTPOWCTBO, a MOAYJIb
YIPaBJICHUS] MOXET YIPABIATH Pa3JIMYHBIMU KOMIIOHEHTAMHU YCTPOWUCTBA B COOTBETCTBUU C
JAHHBIMH, OTHOCSIIIUMUCS K OCHOBHOM 4acTH 3. B HEKOTOpBIX NMpuMepax MOAYJb YIpPaBICHUs
MOXET OBITh BBINOJHEH C BO3MOJKHOCTBIO OrPaHMYEHHUS MCIOJNb30BAHUS YCTPOMCTBA B
COOTBETCTBHUH C MPEIBAPUTENBHO OMPENEICHHBIM KOJIHMYECTBOM MOMEHTOB BbIOpoca. Hampumep,
NOJIb30BATENIb MOXET TNPUOOPECTH Ta4yKy pPacXOOHBIX MATEpHajoB, YIMAKOBKA KOTOPBIX
COZIEPKUT CPEACTBO NEPEeNavn JaHHBIX HAa YCTPONCTBO. JlaHHBbIE HA YIIAKOBKE MOTYT COAEPKATh
NPEABAPUTENLHO  OMNpENeNIeHHOE  KOJMYECTBO MOMEHTOB  BBIOpOCA, KOTOPOE  MOXKET
COOTBETCTBOBATh KOJIMYECTBY pACXOAHBIX MaTepuasoB B mnaudke. Ilpm wucnonb3oBaHUN
YCTPOWCTBO MOJKET CKAaHHPOBATh YIIAKOBKY, YTOOBI ONPEAEIHTHh KOJHYECTBO PACXOIHBIX
MaTe€pUalIOB B MAadKe, U COXPAHUTb B CBOEM 3allOMHHAIOLIEM YCTPOWMCTBE OXHUIAEMOE
KOJINYECTBO BBIOPOCOB, COOTBETCTBYIOLIEE JTOW Mauyke. B JApyrux mnpumepax JaHHbBIE,
OTHOCALIUECS K PACXOJHBIM MaTepHaiaM, IPUCYTCTBYIOT HA CAMHUX PacXOAHbIX MaTepuanax. I1o
Mepe TOTrO Kak IMOJIb30BaTeNb MOTPEOISET pacxoJHble MaTepHajbl B MaYKe, YCTPOMCTBO MOXKET
CUMTBIBATh KOJIMYECTBO MOMEHT BBIOpOCA, KOTOpoe 0003HadaeT KOJIMYECTBO PACXOIHBIX
MaTEpPHAaJOB, BCTABJISIEMBIX U 3aMEHSIEMbIX B yCTPOMCTBE. Kak TOJIBKO 0:kHMIaeMOe KOJIUYECTBO
BBIOPOCOB JIOCTHTHYTO, MOAYJIb YIIPABJIEHHUS MOXKET, HANPUMEp, OTKIIOUUTbH HCIIOJIB30BAHHE
Harpesaresis W/Win OoToOpasuTh COOOIIEHHE IMOJIb30BATENIO, MpEAsaraiolnee eMy MmpuoodpecTu
HOBYIO ITAYKYy PACXOAHBIX MaTepPHaJIOB. B HEKOTOPBIX MpUMepax yCTPOHCTBO TAKXKe MOXKET ObITh
aZanTUPOBAHO Il MPEJOCTABIEHUS [TOJIb30BATENI0, KOTOPBIH XKeNaeT UCIONb30BaTh HECKOJIBKO
MIAKETOB Pa3HBIX PACXOIHBIX MAaTEPHAJIOB, BEIOOPA, KACAIOLIErocs MX 3aMEHbL. B 3THX mpumepax
YCTPOWCTBO MOKET XpaHUTh HMHGPOPMAIMIO OT KAKAOH TMaykd M KaKABIH pa3, Koraa
MOJIb30BaTENb MHGOPMHUPYET YCTPOHCTBO O TOM, KaKOH PacXOMHBIA MaTepuasl BCTABJSIOT B
Kamepy, YCTPONCTBO MOXET pEryJHpOBaTh HACTPONKHM MOCPEACTBOM MOAYJIS YIPABJICHUS,
9TOOBI OBITh ATANITHPOBAHHBIM K PACXOAHOMY MaTepHally, BCTABJICHHOMY B Kamepe.

ITocne Toro, kak Taba4HYI0 OCHOBHYIO YaCTh 3 BBIOPOCHJIM M3 HarpeBaTEIbHON Kamepbl
10, 33xexTop 2 MOXKeT OBITh BTSIHYT OOPaTHO B HE 337€HICTBOBAaHHOE MOJIOKEHUE, TIOKa3aHHOE Ha
¢dur. 2A. 310 MOXKEeT OBITb JOCTHTHYTO TOJb30BATEEM, OCYIIECTBISIOIIUM PY4YHOE
NPOIBIDKEHNE 3KeKTopa 2 o0paTHO B YCTPOHCTBO, WJIM MEXAaHHM3MOM BTSTHBAHUS,
MPUMEHSIOIINUM MMOANPYKUHEHHBIE MEPEKIoYaTesd. BO BTAHYTOM MOJIOKEHUN HArpeBaTeIbHas
Kamepa CHOBa TOTOBa K TMpHEMy JAPYrol TabadyHON OCHOBHOW dYacTU 3, MOIJIeKaIIeH

HUCITIOJIB30BAHHIO.
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B HekoTOphIX mpuMepax HarpeBaTeNbHbI y3en 1 comepxxur gerexkrop 15,
NpeAHa3HAYeHHbIN JJIs1 OOHApYKEeHUs NMpUBENEHUs B AeHCTBHE 2xkekTopa 2. OOMH M3 TaKux
NpUMepPOB B 1ieoM n3o0pakeH Ha ¢ur. 3A u 3B. Xorsa nerexkrop 15 MoOXeT UMeTh OIHY W3
MHOXKeCTBa (OpM, B 3TOM MpuUMepe HeTeKTop 15 CcomepKUT NPOCTOH BIEKTPUUECKHH
MEPEKIIHOYATENb.

HerexTop 15 comepsKUT sJeKTpUUecKyro 1enb 16, nMeromyro paspbis. Pa3pei B Lenu 16
NENCTBYET KakK IEPEeKJIoYaTeb, KOTOPBIM 3aMBIKAETCs, KOTAA 3JIEKTPUYECKHUI MPOBOAHMK
BBOJAT B KOHTAKT NONEPEK pa3pbiBa. XOTs B WUIOCTPATUBHBIX LEJSAX 3/4€Ch ONUCAH MPUMEP C
ONHOW LEeNbK, UMEKIIEH OAWH pa3pblB, Ha MPAKTHKE AETEKTOp 15, Kak IpaBUiIO, MOKET
COZlepKaTh OJHY WJIM HECKOJIBKO LIETIeH, UMEIOIIMX OJUH UIIN HECKOJbKO Pa3PbIBOB.

DKeKTOp 2 CHaOKEH U30JIILIMOHHON YacThi0 26 1 MPOBOASIIEl YacThio 27 Ha TPpyOUaToit
gactu 20. B 3ToM npumepe Tpybuaras dacte 20 o0pazoBaHa U3 METALTMUECKOTO MPOBOSIIETO
MarepHuaia; MpOBOSINAs YacTh 27 COAEPKUT OTOJCHHYI0 CEKLHI0 METAJUINYECKOH TpyOuaToit
gactu 20, a HM30JSLMOHHAA 4acTb 20 COAEPKUT 4YacTb, MUMEIOIIYI0 3JIEKTPOU3OJSLIMOHHOE
NOKPBITHE. AJIBTEPHATUBHO, B JPYrUX IpuMepax TpyoOuaras dyacte 20 oOpa3oBaHa wu3
HEMPOBOIALIUX MAaTEpPHUAJIOB, TAKMX Kak IUIACTUK, M B 3TOM Cly4ae MNpPOBOAsLIas 4acTb 27
COIEPKUT CEKLHUI0, UMEIIIYI) 3JIEKTPONPOBOAAILEE IOKPBITHE, a HM3OJALMOHHAs 4acTb 26
COZIEPKUT OTOJIEHHYIO YacTh IUIACTUKOBOH TpyOuaToi yactu 20.

B HexoTopbix mpumepax TpyOuartas yacte 20 MOKET UMEThb MHOMKECTBO MPOBOSLIHX
gacted 27 M U3O0MALMOHHBIX 4acTell 26. TouHO Tak ke Lenmb 16 AEeTeKTOpa MOXKET HUMETb
MHOYKECTBO Pa3pbIBOB. MHOKECTBO MPOBOASIINX 27 U U3OJSILMOHHBIX 26 YacTell MOryT ObITh
pacIoNoKeHbl TaK, YTOObI 0OecrneurnBaTh KOHKPETHYIO XapaKTEPUCTHKY MEPEKIFOYEeHUs MpU
pabote ¢ aekTpudeckoii enero 16 gerexropa 15.

Ha ¢ur. 3A skxekrop 2 m300pa’keH BO BTSHYTOM IIOJIOKEHHMH M OCHOBHAsl 4acTh 3
TabayHOrO Marepuaja 3aHUMaeT HarpeBareibHyr0 Kamepy 10. IlpoBopsimass wacte 27
pacrojioXkeHa Momnepek pa3pbiBa B Ienu 16, 4ToObl 3aMKHYTh ILelb. B 3TOM TOJIOKEHUU
3JIEKTPUYECKHE KOHTAKTHI IenH 16 3aMKHYTBI, a AeTeKTop 15 0OHapyKUBaeT 33KEKTOP 2.

Korpa sxektop 2 mnpuBOAST B JEHCTBHE, 3aCTaBJIsIsl 3)KEKTOp 2 MPOABUIATHCS B
HarpeBaTesbHy0 Kamepy 10 u BeIOpaceiBaTh TaOa4HYIO OCHOBHYIO HacTh 3, KaK H300paKEHO Ha
¢ur. 3B, U30MALMOHHYI YacTh 26 MPONBUTAOT, YTOOBI OHA BOILJIA B KOHTAKT C OJXHHUM HJTU
HECKOJIbKMMH 3JIEKTPUYECKUMH KOHTakTamMu uenu 16 pgerexropa. B 3ToM nonoxeHun
SJIEKTPUYECKHE KOHTAKTHI Lenu 16 pa3soMKHYThI, a nerekTop 15 Oonee He oOHapyxuBaeT
3keKTop 2. bnarogapss 3TOMy M3MEHEHUIO B COEQWHEHHMH LEeNu AETEeKTOpa, AETeKTop 15

crioco0eH 00HapyKUBATh TO, YTO 3KEKTOP 2 ObLI NPUBEEH B eiCTBUE.
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IIpuBeneHne B AEWCTBUE 3XKEKTOpa 2 MOXKET OBITh MCIIONB30BAHO IJIsI AKTHBALUU
KOHKpeTHbIX (pyHKUuI BHyTpu ycrpoiictBa. Hampumep, korma nerekrop 15 oOHapykuBaer
NPUBEACHNUE B JEHCTBUE 3XKEKTOpa 2, NETEKTOp 15 MOkeT OBbITh BBINOJHEH C BO3MOKHOCTBIO
OTNpPaBKU CUTHAJIA IPYTUM KOMIIOHEHTaM, TAKMM KaK MOJYJIb YIIPaBJI€HMs], B yCTPONUCTBE.

B HexkoTOpBIX NpuMepax yCTPOHCTBO CONEPIKUT CUETUHMK 3aTshkek. CUeTdyMK 3aTskek
BBIMOJIHEH C BO3MOKHOCTBIO OOHApY)KEHHUSI U CUMTBHIBAHUS, KOTAA MOJIb30BATENb BIBIXAET Map,
CT€HEepUPOBAHHBIN YCTPOWCTBOM, WM JejaeT 3aTsDKKy mapoM. HMHpopmaius co cyerymka
3aTSDKEK MOXKET OTOOpakaThCsl MOJB3OBATENIO 4Yepe3 BHEINHUH TUCIUIEH WM WHAWKATOpP, TaK
YTO TOJIb30BATENb MOXKET OTCIIEKMBATH KOJUYECTBO 3aTSXKEK, OCYLIECTBJIEHHBIX C MOMOLIBIO
TeKyIIel pacxXxOIHOW OCHOBHOW 4acTu 3 Tabaka. Korma ocHOBHash 4acTh 3 HM3pacxoloOBaHa U
MOJIB30BATENb KEJACT 3aMEHUTb COAEPKUMOE HAarpeBaTeNbHONW kamepbl 10, CYeTUHK 3aTsKeK
MOXeT ObITh cOpomen. Monynb ympaBieHHss B YCTPOMCTBE MOXKET OBbITh BBINOJHEH C
BO3MOXKHOCTBIO cOpoca CuUeTUMKa 3aTshKeK BCIKUH pa3, Korma aerekrop 15 oOnapykuBaer
NPUBEACHNUE B IEHCTBHE 3KeKTOpa 2. AJNBTEPHATHBHO AETEKTOpP 15 MOXKET ObITh HAmpsSMYHO
COEAMHEH C CUETYMKOM 3aTSDKEK, 4TOOBI cOpachiBaTh CUETUMK 3aTSHKEK NPU OOHApY KEHUH
BbIOpOCa.

B HekoTOphIX mpuMepax HarpesarenbHas kamepa 10  MoOkeT CHUMATbCA C
HarpeBaTesIbHOrO y3jia 1 U, Cle0BaTeNbHO, C YCTPOUCTBA. B TakoM Ciiydae 3:KEKTOp 2 MOXKET
OBITb BBINIOJHEH C BO3MOXKHOCTBIO BBIOpOCA HarpeBaTelbHOH kamepwl 10, a Takke TabadyHON
ocHOBHOI vact 3. Ha ¢ur. 4 u3obpaxeHo 1o, KakuM 00pa3oM KeKTop 2' U HarpeBaTeNbHas
kamepa 10' MOryT OBITh aHanTUPOBaHbI, YTOOBI 00ECTIEUNTh BO3MOKHOCTD TAKOH KOMIIOHOBKH.

B nomnonHeHue k OCOOEHHOCTSIM, ONMHMCAHHBIM B MPEABIAYIIUX MpPUMeEpax, KeKTop 2'
JOMOJIHUTEIBPHO COAEPKUT BTOPUYHBIN BBICTYN 29. BTOpHuUHBIN BBICTYN 29 pacmnojiokeH Ha
TpyOuaroii yactu 20 B MOJOKEHUN MEHEe yaaJleHHOM, ueM BoicTyn 21. Xots BbicTyn 21 00bIYHO
UMeeT TOT K€ MPOQUIb MOMEPEYHOrO CEUSHHs, YTO M HarpeBareibHas kamepa 10, BTOpHYHBIN
BBICTYIT 29 wuMeeT mNpodIib MOMEPEYHOrO CEYEHHUS, KOTOPBIH OTIMYAeTCs OT MpPOQHs
HarpeBaTeNibHON Kamepbl. Brictym 29 Moxker mpuHuMarh Jr0Oyio dopmy, ecmu dopma He
sBisieTcst kpyroBod. IlpeamourutensHo (opma BeicTyma 29 mpencrasisier coboil gopmy ¢
HU3KOM BpAalaTeIbHON CcuUMMeTpued. B 3TOM mnpumepe BTOPUYHBIA BBICTYN 29 wumeeT
MPsIMOYT'OJIBHOE MONEPEYHOE CEUEHNUE.

TouHo Tak ke, B JOMOJNHEHHE K OCOOEHHOCTSIM, ONMCAHHBIM B MPEABIAYINNUX MPUMEPAX,
HarpesaTesnbHas kamepa 10' TONOJHUTENBHO cCOAEpKUT orpaHuuutens 18. Orpanuuunrens 18
comepxut orBepcTre 19, nmeromee GopMy, KOTOpast TOMONHAET MPOPHIb BTOPUYHOTO BBICTYIIA

29. Tloxm «nmomoJHsIET» TMOIpa3yMeBaeTcs TO, 4TO oTBepcTHe 19 umeer ¢opmy, KoTOpas
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MO3BOJISIET OOBEKTY, UMEIoLIeMy (OopMy BTOPHUHOTrO BbICTyMA 29, CBOOOIHO MPOXOAUTH Yepes3
HEero. 1o MOXXeT ObITh JOCTUTHYTO, HAIIpUMeEp, Onarogapsi TOMy, 4TO OTBepcTHe 19 nmeer Ty
ke (hopMy M pasMep, YTO U BTOPHUHBIN BBICTYN 29, UM TaKylo ke obuyo ¢Gopmy, HO Gosbiue
10 pa3Mepy, 4eM BTOPUYHBIN BbICTYH 29.

IIpu uCmoNb30BaHUU 3KEKTOP 2' MPEAYCMOTPEH B YCTPOWUCTBE aHAJOTUYHO MPUMEpPaM,
ONMHUCAHHBIM BbIlIe. BO BTSHYTOM TNOJOXKEHUU HarpeBaTeibHas kamepa 10 3aHsTa TabayHOMN
OCHOBHOI YacTbi0 3, a 35KeKTop 2' pacroyioKeH Tak, YTO BbICTyn 21 HaXOAWUTCA Ha OJHOM
OnvkHEeM KOHIle HarpeBatenbHOM kamepbl 10. Orpanuuurens 18 mpemycmorpen B xamepe 10
TaKUM 00pa3oM, YTO, KOT/Ia 33KEKTOP 2' HAXOAUTCS BO BTSHYTOM MOJIOKEHHH (KaK MMOKa3aHO Ha
¢ur. SA), BropuYHBII BbICTYI 29 pPAaCHOJOXKEH MEXAy BEPXHEH CTEHKOH HarpeBaTelbHON
kamepbl 10' u orpanuuutenem 18. B koHburypanmm, nokasanHoi Ha ¢ur. SA, 3xkexTop 2’ Obul
MOBEPHYT BOKPYI CBOEH NPOJOJBHON OCH B IMEPBOE IMOJOKEHHE BpALIEHUs, B KOTOPOM
BTOPUYHBIN BBICTYN 29 u oTBepcTHe 19 orpaHnumnTens 18 He BBIpOBHEHBI. B TakOoM monoxeHuu
orpanuuuTens 18 co3maer HeOONBIIOE YCHJIME CONPOTHBJICHUS JJsl TPEAOTBPALICHUS
IIPOXOXKAEHUs dkekTopa 2' uepe3 orBepcTue 19.

Korga sektop 2' mpuBOAAT B ACUCTBHE B 3TOM IEPBOM TOJIOXKEHUH, KOHTAKTHAsI
MOBEPXHOCTh 22 BbICTyINA 2] B3aUMOAENUCTBYET C BEPXHEH MOBEPXHOCTBIO OrpaHUUYMTENs 18 u
okasplBaeT ycwiue Ha orpaHuumrenb 18, Ilockombky orpanumunTens 18  cHaOxkeH
HarpesaTesNbHON kamepoil 10' m mpukpemyeH K Hel, cuia, NpHUKJIaablBaeMasi 3KEKTOpoM 2',
YCKOpsieT HarpeBarebHyr0 kamepy 10', 4TOOBI CMeCTHTb HarpeBaTelbHyr0 Kamepy 10' ot
HarpesarenbHOro y3na 1. Takum obpasom, kak mokasaHo Ha ¢ur. SB, HarpeBarenbHas kamepa
10" MoskeT ObITh CHATA C HArpeBaTeIbHOrO y3sa 1. MOKHO BUAETH, UYTO M3-3a OrpaHu4uTess 18,
MPENSATCTBYIOLIErO MPOABMKEHUIO BbICTyna 21 B HarpeBaTenbHyr0 kamepy 10, orcyTcTByeT
MPUJIOKEHUE KAKOTO-JTMOO YCHITUSI HEMOCPENCTBEHHO K TAOAYHOW OCHOBHOM YacTH 3 CO CTOPOHBI
BbICTYMNA 21.

CHoBa ccputasich Ha ¢Gur. SA, 33KeKTop 2' MOXKET BpaIlaThbCsl BOKPYT CBOEH MPOIOIBHOM
ocH, 9YTOObI H3MEHUTh OPUEHTALIMIO MJTH TMOJIOKEHNE BTOPUYHOTO BhICTyMa 29. B 3TOM mpumepe
9KEKTOp 2' MOKeT OBITh MOBEPHYT BOKPYI CBOEH MPOAOIBHON OCH BO BTOPOE IOJIOKEHHE
BpalleHUs, B KOTOPOM BTOPUYHBIN BBICTYI 29 U oTrBepcThe 19 orpannuurens 18 BeipoBHEHEBL B
TAKOM TOJIOXKEHUH BTOPUYHBIN BBICTYI 29 crioco0eH cBOOOIHO MPOXOIUTh uepe3 orBepcrue 19
B OrpaHu4urene 18.

Kak mnokazano Ha ¢ur. 5C, korga 3xexktop 2' NpUBOAST B AEHCTBHE B 3TOM BTOPOM
NOJIOXKEHNWH, BTOPUYHBIM BBICTYI CBOOOAHO MpOXOAMT uepe3 oreepctue 19, a Beictynm 21

NPOJIBUraeTCsl B HArpeBaTEeNIbHYI0 KaMepy, BBITAJIKHBAas OCHOBHYKO dYacTb 3 Taba4HOro
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MaTepuana. KoHTakTHass MOBEPXHOCTb 22 NPUKIAABIBAET YCUJIHE AJIsI YCKOPEHHsI OCHOBHAsi
4acThb 3 U3 HarpeBaTeNbHOW KaMephbl, KaKk OIMMCAHO, HAIIPUMeEp, CO CChUIKON Ha ¢ur. 2A u 2B.

Takum 00Opa3oM, MOXHO TIPEAOCTABUTh 3KEKTOp, CIIOCOOHBIM  BBIOpACHIBATH
HAarpeBaTeNIbHYI0 KaMepy U Tal0auHbId Marepuan W3 YCTPOWCTBA, TE€HEPUPYIOLIEro map.
ITonp3oBaTenr MOXeET BbIOpaTh, KAaKOW M3 3THUX [BYX OJJIEMEHTOB IIOJIEXKHT BBIOPOCY,
MOCPENCTBOM  WU3MEHEHUsI TOJIOXKEHMs] WIM  OPUEHTALlUU  JKEKTOpa  OTHOCHUTENIBHO
HarpeBaTesbHOrO y3Ja.

Hekotopble H3 OMHMCAaHHBIX BBINIE MNPUMEPOB HM300paXkKAOT TO, KAKUM 0Opazom
YCTPOWCTBO, T€HEPUPYIOLIEE Map, MOXKET OBITh CHAOKEHO 33KEKTOPOM, KOTOPBIH MMO3BOJISIET Mapy
NPOTEKATh U3 KaMePhl K MOJIb30BATENI0 U KOTOPBIH CIIOCOOEH BBIOPACHIBATh Map MJIM BEIIECTBO,
TeHepHpYIOIIee a3p030Jib, CoAepIKalleecs B Hell. B HEKOTOPBIX MpUMepax 3:KEKTOP MOXKET OBITh
BBIMIOJIHEH C BO3MOKHOCTBIO INPOMYCKAHHUSI MOTOKA OKPYKAKIIEro BO3AyXa 4Yepe3 BIYCKHOE
OTBEPCTHE JJIs1 BO3/IyXa B HarpemBareNbHyr kamepy. OnMH W3 TaKuX NMPUMEPOB M300pakeH Ha
¢ur. 6A u 6B.

ITonoOHO mpuMepaM, ONMHCAHHBIM BBIIIE, YCTPOWCTBO, T€HEPUPYIOLIEEe Map, COAEPIKUT
HarpeBaTeNbHyl0 KaMmepy 10, BBINOJHEHHYO C BO3MOXHOCTBIO YIEpKaHUSI U Harpesa,
nocpencTsoM padoTel Harpesarensi 11, OCHOBHOW dYacThm 3 Marepualia, T€HEePUPYIOIIETO
a’3po30Jb, 0ObIMHO TabauHOW meHel. Ha ¢ur. 6A n300pakeHO yCTpOMCTBO B KOH(HUIypaluy,
TreHepUPYIOLIEeH nap.

YCTpONCTBO CONEP:KUT BIYCKHOE OTBepcTHE 33 [Js BO3AyXa, 4Yepe3 KOTOpoe
OKPY’KaIOIIUNA BO3AYX MOXKET MOCTYNaTb B YCTPONCTBO, M BBINYCKHOE OTBEpCTHE 36 AJId
BO3/lyXa, Yepe3 KOTOpPOe Map, CreHeprupoBaHHbI B kaMepe 10, MOKeT BBIXOOUTh U3 YCTPOMCTBA.
BnyckHoe oTBepcTHe 33 U BBITYCKHOE OTBEPCTHE 36, KaK MPABHIIO, COOOIIAOTCS Yepe3 MPOXO
31 nna mapa. B 3ToM npumepe BIyCKHOE OTBepCTHE 33 COEAMHEHO C HArpeBaTEbHON KaMepou
10 uepes mpoxon 31 nnsa mapa, a HarpeBaTenbHas kamepa 10 coennHeHa € BBITYCKHBIM
orBepctueM 36. Kak cTaHeT O4eBUOHO U3 MPUBEIECHHOIO HUXE ONMUCaHMs, mpoxon 31 ans mapa
COZIEPKUT OCHOBHYI) KOPITYCHYIO 4acThb 31a, 3:xexTop 32 u xamepy 10. XoTsa TepMuH «IIpOXOA
IUIA Tapa» HCIONb3yeTcst B oOmeM il 0OO3HA4YeHHUsl KaHala Ul TeKy4ded Cpenbl MEeXOy
BIIYCKHBIM OTBEPCTHEM M BBINYCKHBIM OTBEPCTHEM, CIEAYET MOHUMATb, YTO MPOXOJ MOKET
IPOBOIUTD JIFOOYIO MOAXOSAIIYIO TEKYUYIO cpeny, BKIrodas nap. Harmpumep, mo MeHbIneil mepe
4acTh mpoxopaa i mapa 31 MoXeT eicTBOBaTh B KayeCTBE MPOXOHAA U BO3AyXa, YTOOBI
NEPEHOCUTh BO3AYX, MOCTYNAKLINUNA B yCTPONUCTBO, OT BIIyCKHOr0 oTBepcTus 33 B kKamepy 10.

IIpu ucrnonp30BaHUM OKPY’KAOLIMN BO3AYX NOCTYHAET B YCTPOWMCTBO YE€PE3 BIIYCKHOE

orBepcTHe 33 U BO3AyXa U NPOTEKAET B HarpesBaTesbHyr0 kamepy 10 uepes mpoxon 31 nms
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napa. Boznyx BMecTe ¢ mapom, creHepupoBaHHBIM B Kamepe 10, coobmaeTcs: uepes BbITyCKHOE
oTBepcTHe 36 M3 YCTPOHCTBA M K MOJb30BaTeN0. Takum oOpa3om, BIYyCKHOE OTBepcThe 33,
npoxon 31 nmnsa mapa, kamepa 10 U BbIyCKHOE OTBEpCTHE 36 MO3BOJSIIOT IMOTOKY BO3AyXa
IpOTEKaTh 4epe3 YCTPOWCTBO, YTOOBI AOCTABIATH Map Mosib3oBaTento. [TOTOK BO3ayxa MOKET
OBITb YCKOpPEH uepe3 3TOT MyThb I IOTOKA BO3/AyXa, Onarofaps OTPHLATEIbHOMY JABJICHHUIO Ha
BBIITYCKHOM OTBEpPCTUU 36, FeHEpUPYEMOMY, HaIIpUMeEp, MOCPEACTBOM AECHCTBUS MOIb30BATES,
OCYLIECTBJISIOLIEr0 BTATMBAHUE WJIM BAOX HA BBIMYCKHOM OTBEPCTUM 30 WIM PsIOM C HUM.
YcTpoiicTBO MOXKET OBbITh CHAOMKEHO, KakK MOKa3aHO B mpuMepe Ha ¢ur. 6A, MyHIIITYKOM 38,
9yTOOBI TO3BOJIUTH IOJIb30BATENIO JIETKO BIBIXaTh Map, Cr€HEPUPOBAHHBIA B YCTPOMCTBE.
MyHsamTyk 38 HampsiMyro COOOINaeTcst Mo TeKy4Yel cpele ¢ BBIMYCKHBIM OTBEpPCTHEM 30 |
CHaOXEH MO MEHbIIEH Mepe OIHUM OTBEPCTHEM, Yepe3 KOTOPOE MPU HCIOIB30BAHUH MOXKET
NPOTEKATh Map OT BBIMYCKHOIO OTBEpCTUsl 36 KO PTY monb3oBatens. MyHamTyk 38 oObrdHO
MNPUKPEIUISIIOT K OCTaJbHOM 4acTH YCTPOWCTBA C MOMOLIBK) COEJUHEHMs] C BO3MOXKHOCTBEO
CHSITHSI, TAKOTO KaK COEIMHEHHE ¢ pe3b00H MM 32KUMHOE COETMHEHHE.

Kak u B gpyrux npumepax, yCTPOWCTBO, F€HEPHUPYIOLIEe Map, COAEP>KUT 3KEKTOp 32,
CTIIOCOOHBIN MO3BOJIATH BBIOOPOYHO BBIOpAcHIBaTh TAOAYHYIO OCHOBHYIO 4HacTh 3 u3 kKamepsl 10.
B stom npumepe kamepa 10 comepxut oreepcTue 13, KOTOpOE HAXOAUTCS HA MYHALITYYHOM
KOHLIe ycTpoiicTBa. Jlpyrumu cjaoBaMH, OTBEpCTHE 13 HampsMyr cOOOINAETCs C BBITYCKHBIM
otBepctueM 36. Korna nonp3oBarensb 3a1eHCTBYeT 3:KeKTop 32 11t BBIOpOCAa OCHOBHOM YacTH 3,
OCHOBHAsl 4aCTb 3 YCKOpPSIETCS B HAIPABJIEHHU BBITYCKHOT'O OTBEPCTHSl 36 M BBIOpAChIBAETCS
4yepe3 MyHAIITY4YHbIM KOHel. [[pyrumu ciioBamu, nepeMeIeHne 3KeKTopa 32 U BOSHUKAIOLIEE B
pe3yJbTaTe 3TOr0 JBM)KEHHE OCHOBHOM 4acTH 3 MPOUCXOAAT B TOM K€ HAIPaBJIEHUH, YTO U
HaINpaBJIEHUE MTOTOKA Mapa 4epe3 yCTPONCTBO.

Dsxextop 32 obpasyer vacth npoxona 31 mis mapa. [Tox 3TuM moapasymeBaeTcs: TO, 4TO
3KEKTOp 32 HampsIMyro coodImaercs o TeKy4en cpene BHyTpu nmpoxona 31 st mapa Tak, 4ToObl
o0ecreunTh KaHaJbHBII MPOXO JIsl TEKy4eH Cpeabl OT BIyCKHOTO OTBEPCTHS 33 It BO3AyXa B
HarpeBaTesbHyt0 Kamepy 10. D10 MOXer OBITh IOCTUTHYTO HECKOJBKHMH CIIOCOOAMH.
Hanpumep, ocHOBHast kopnycHast 4acTh 3la mpoxona 31 ans mapa MOKET ConepKaTb MOJYHO
TpyOKy min TpyOy, KOTOpasi MO3BOJSIET TEKydel cpene, TAaKOH Kak BO3IYX HJIM Iap, MPOTEKaTh
OT OAHOTO KpalHero KOHLa Mpoxona K Apyromy. B sTom oTHOowenun npoxon 31 nelcTByeT B
Ka4yecTBe KaHasa ISl TeKy4el cpepl. DKeKTop 32 0ObIMHO COAEPIKUT MOV TPyOUaTyIO 4acTh,
KaK ONMCAHO B OTHOLIEHUHU APYTHX MPUMEPOB, NPEACTaBIeHHBIX Bhille. [Tonmas TpyOuarTas yacte
3KeKTopa 32 MOXKET OBITh PACIIONIOKEHA U BLIPOBHEHA BHYTpHU npoxoaa 31 ass mapa Tak, 4ToObl

co00IAaThCS MO TeKy4el cpere ¢ OCHOBHON KOPIyCHOM HacTeio 3 1a nmpoxona aus napa. OObMHO
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5TO O3HA4aeT, 4YTO Mosasi TpyOuaTtas 4acTb KEKTOpa 32 BBIPOBHEHA COOCHO OTHOCHUTENIBHO
OCHOBHOM KoprycHOM yactu 31a mpoxoxa. Takum obpazom, 3:kektop 32 oOpa3yer 4yacTh KaHaia
N TeKydel cpeabl TakuM OOpa3oM, 4YTOOBI NPU MCIOJb30BAHMM BO3AYX IOCTyHal W3
BIIYCKHOTO OTBepcTus 33 B mpoxox 31 st mapa yepes MoJiblid eHTp TPyOUaToil 4acTH 37KeKTopa
32 u B kamepy 10.

Juametp moJiol TpyOuaTol 4acTu 33kekTopa 32 MOKeT ObITh paBEH AHAMETPY OCHOBHOIM
KoprycHoi yactu 3 1a mpoxona 31 s mapa. ANbTEpHATUBHO MMoJiasi TpyO4aTasi 4acTh 33KEKTOpa
32 MOXET UMETh AMaMeTp, NPEBBIIAKINN AMaMEeTpP OCHOBHOM dacTu 31la mpoxona. B takom
Clly4ae MO MEHbIIEH Mepe 4acThb 3KeKTopa 31 MOKeT NepeKpbIBaTb OCHOBHYIO KOPIYCHYIO
gacth 3la, korma YCTPOWCTBO HAXOAWTCS B KOH(QUIYpalWH, TeHEepUpyromein map.
ANBTEpHATUBHO MOJIasi TPyOUaTasi 4aCTh 3KEKTOpa 32 MOKET HMETh IHAMETP, KOTOPBI MEHbIIE
AraMeTpa OCHOBHOW KOpPIyCHOM 4yacTu 31a. B TakoM ciiydae mo MeHbILEH Mepe 4acTh 33KEKTOpa
31 MoxeT OBITh OrpaHUYEHA YaCThIO OCHOBHOM KOPITyCHOM yacTu 31a.

B HekoTopbIx mpuMepax mpoxox 31 ans mapa MOXKET COAepKaTh MPOKIAAKY 34, 4ToObI
o0ecrnieunTh repMEeTUYHOE YIUIOTHEHHE ISl cooOmeHus mo Tekyded cpenme. Ilpokmanka 34,
nokasaHHas Ha ¢ur. 6A, obecrneunBaeT YIUIOTHEHHE MEXIY COOTBETCTBYIOLIMMH KOHIIAMHU
OCHOBHOM 4actu 31a mpoxoma [uIsl mapa U Mmoo TpyouaToit yacteio 33kekropa 32. Ilpoknmanka
34 MoxeT ObITh MPUMEHEHa HE3aBHCUMO OT JUAMETPOB IOJION TPyO4aTo 4acTH M OCHOBHOM
KoprycHoM yactu 31a mpoxona ans mapa. To ecTh mpokianka 34 MOXET ObITh HCIOJNb30BaHA
IJs1 COENMHEHUs NEePEeKPBbIBAIOLIMXCA WM HEMEePEeKpPbIBAIOLINXCS KOHLOB 3KekTtopa 32 u
OCHOBHOM KOpITyCHOM yacTu 31a npoxoaa s napa.

DskexTop 32 MOKET ObITh MPUBENEH B NEHCTBUE aHAIOTUYHO KEKTOPY COTJIACHO APYTUM
npUMepaM, ONHMCAHHBIM BbIIE, 4YTOOBI BBIOPOCHUTH TabaYHYK0 OCHOBHYKO 4YacTh 3 W3
HarpeBatesibHON kKamepbl 10. Hanpumep, 3kektop 32 MOKeT OBITh HMPOIBHUHYT B CTOPOHY
orBepcTusi 13 kamepbl, YTOOBI BBITOJKHYTh IOCPEACTBOM BbICTYma 21 3)KEKTOpa OCHOBHYIO
yacTh 3 u3 orBepcTusi 13. B HEKOTOPBIX mpuUMepax CHadaja CHUMAKOT MYHAIITYK 38, 4ToOBI
o0ecrneynTh BO3MOKHOCTb BBIOPOCa OCHOBHOH 4acTu 3. B HEKOTOPBIX MpHUMepax MpHUBEACHHUE B
NENUCTBHE 3KEKTOPA 32 BBI3BIBAET CMELICHUE WUJIN CHATHE MyHAIUTYKa 38. B apyrux mpumepax
YCTPOWCTBO MOXKET BBINOJIHATH BBIOPOC, VIEP)KHBash B TO JK€ BpeMs MyHAIITYK 38 Ha
ycrpotictse. Ha ¢ur. 6B n3o0paskeHo yCTpOHCTBO B KOHPUTYpaiu BIOpoca.

Kak onmucano BpIlIE€ CO CCBUIKOW HA Pa3jM4YHbIE APYrHe€ NPUMEPBHI, 3KEKTOp 32 MOryT
NPUBOANUTE B JAEHCTBHE OAHUM M3 MHOXECTBA PA3JIMYHBIX crocoOoB. OmHMM U3 CrocoOoB
YIPaBJICHUS 3KEKTOPOM 32 sBJISIETCS] UCIOJIB30BAHUE MEPEKIOYaTeNs 35, pacloIOKEHHOrO Ha

noBepxHocTH ycrpoiictBa. Ilepexmodarens 35 B 3TOM mpumepe NpPEACTaBIsieT CoOOi
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CKOJIB3SIUMNA TEePEKNI0YaTelNb, COACPXKAIIMM PHIYAKHBIA MEXaHU3M. PbIHaXKHBI MEXaHU3M
COIEPIKUT CKOJIB3SIIYI0 PYUKY, COEAUHEHHYIO C PhIHAaroM IMOCPEACTBOM LIapHHUpa 35a, MPU 3TOM
pblYar COeIUHEH C 3KEKTOPOM 32 TakuM 00pa3oM, 4TOObI NepeMeIleHHe CKONb3SIeN pydKu
BBI3BIBAJIO NepemeleHne xkekropa 32. Ckomp3sinas pydka pacHojoXKeHa Ha IOBEPXHOCTHU
ycTpoiictBa TakuM 00pa3oM, dYTOOBI MOJB30BATENb MOI JIETKO TOJYYHTh HOCTYI K
NEPEKJIOYATENI0 U MPUBECTU €ro B ACUCTBHE pykaMu. B 4acTHOCTH, pydyka HaxOIMTCS Ha
OOKOBOI MOBEPXHOCTU yCTpoiicTBa. OOBIMHO TaKHE€ MEXaHWU3MbI MEPEKJIIOUEHUS] TMO3BOJISIIOT
MOJIB30BATENIO JIETKO OCYIIECTBIIATh ABYXCTOPOHHEE NEPEMEILEHHE 35KEKTOpa 32 B MPOAOIBHOM
HAIpaBJIEHUH, YTOOBI MPOJBUIaTh WJIM BTSATHBATH BBICTYN 21 BHYTPU HAarpeBaTEIbHOW Kamepbl
10. Ha ¢ur. 6A u 6B crpenku 35b ykas3pIBalOT HampaBjieHHWE TPHUBEACHHUS B IEHCTBHE
CKOJIB3SILIIETO TEPEKIIFYaTeNs, MPUBOASALIEe K KOHQUIYpALUU KaXOOW COOTBETCTBYIOIIEH
¢urypel. CKONMB3ALINHA PBYAKHBIH MEXaHU3M MOXKET COAEPKaThb NPYKUHY WIH JApYrUe
MEXaHU3Mbl CMEIIEHUs], YTOOBI CIIOCOOCTBOBATh MEpEMELISCHHI0 nepekiouarens 35. B npyrux
IpUMEpax CKOJB3SIIMN NEPEeKIYaTelb HE CONEPXKUT ULIAPHUP M HCIOJIB3YeT IPOCTOE
COCIMHEHHE MEXAY 4YacTbK0 3KEKTOpa 32 U BHEIIHEW pykoATkonm pbrara. Kak u
NEPEeKJIF0YaTeN, ONUCAHHbIE B OTHOUIEHWH JPYTHX IPUMEPOB, IPENCTABJICHHBIX BBILIE,
MEPEeKJIFYaTeNb TaKKE€ MOXKET COAEP)KATb DJIEKTPOMEXAHUYECKYIO CHUCTEMY, TaKyl Kak
3JIEKTPOABUTATEIb.

B kondurypammu BbiOpoca, uzoOpaskeHHOW Ha ¢ur. 6B, 3xekTop 32 NpPOIBHUrarOT B
cropony otBepctusi 13 kamepbl 10 u TabayHyr0 OCHOBHYIO 4YacTh 3 YaCTMYHO WJIM MOJHOCTHIO
BbIOpachBalOT n3 kamepbl 10. B Takoll koHpurypanum 3xexTop 32 MOXeT OBITh BPEMEHHO
OTCOEJMHEH OT OCHOBHOM KOpPHYyCHOM 4YacTu 3la mpoxoma Ui mapa H3-3a NPOABUXKEHUS
kekTopa 32 B kamepy 10 U mocneayromero nepeMeneHus: TpyouaToi 4acTu 3:xekropa 32 oT
OCHOBHOM KOpITyCHOM 4HacTu 31a.

B HekoTOphIX mpuMepax TpyOdaTash 4acTh 3KEKTOpa 32 MOXKET OBITh PaCIOIOKEeHA
TakuM 00pazoMm, 4ToOBl COOOINEHHE IO TEeKydel cpeae MekIy OCHOBHOW 4YacTeio 3la u
3KEKTOPOM 32 COXPaHsUIOCh Jaxe B KOH(QUTIypauuu BbIOpOca. ITO MOXKET OBITh JOCTHUTHYTO,
Harpumep, Onaronmaps HaJHMYUIO TPyO4UAaTOH YacTH, KOTOpas SBJISIETCS IOCTATOYHO JUIMHHOM,
yroOBl 3HAYMTENbHAs YacThb TpyOuaroli wactu 32 mepekpbiBajiach C YaCTbIO OCHOBHOH
KopnycHoi dYactu 3la mpoxoma ans mapa. Takum o00pa3oM, HENPOHULIAEMOE IUIsl Iapa
YIUIOTHEHHE BHYTpHU npoxozaa 31 njs mapa MOKeT NMOAAEP>KUBATHCS KaK BO BTSHYTOW, TaK U B
NPUBEACHHON B AEHCTBUE KOHPUTYpALHAX 33KeKTOpa 32.

Nwmes kamepy 10 u 3:xekTOp 32, BBINOJHEHHbIE C BO3MOXHOCTBIO OOecredeHus: Bbiopoca

TabayHONW OCHOBHOH 4acTu 3 depe3 CTOPOHY BBIYCKHOI'O OTBEPCTHS 36 yCTPOMHCTBA, MOXKHO
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pacIoNoOKUTh BIYCKHOE OTBepcTue 33 ansd Bo3ayxa M mpoxon 31 B moOoM skermaeMoM
NOJIOXKEHUH BHYTpU ycrpoiictBa. Kpome Toro, Takas KOMIIOHOBKAa TapaHTHUPYET, HYTO
nepemeleHre TabayHOW OCHOBHOM 4YacTH 3, KOrJa OHA H3PacXOAOBaHa M BIIOCIEACTBUU
BBIOPACHIBAETCS, IPOUCXOAUT B TOM K€ HAIIPABJICHUH, YTO U Y MPOTEKaHHs MOTOKA BO3AyXa U
napa 4yepe3 yCTpOHUCTBO.

B kauecTBe nprMepa yHUBEPCAIbHOCTH B PACIIONOKEHHH KOMIIOHEHTOB B YCTPOICTBE Ha
¢ur. 7A u 7B u300paskeHO yCTpPOHCTBO, B KOTOPOM BIIYCKHOE OTBEpCTHE 33 ISl BO3IyXa
pacmosioxkeHo cOOKy yCTpoOHCTBa, a mpoxox 31 BIyCKHOro otBepcTHsi comep:kut usrud 37. B
npUMepax HacTosimero wu3o0pereHus mnpoxox 31 wMoxker ObIThb CHAOKEH OOHMM WIH
HECKOJIbBKUMH TaKHUMH HM3rudamu 37, 4roObl MPEAOCTaBUTh ONPEAETCHHBbIH MyTh IJISI MOTOKA
BO3/yXa Yepe3 yCTpoicTBO. Takash KOMIIOHOBKA IO3BOJISIET, HATIPUMED, MOIYYUTH JKEITAEMYIO
KOH(HUTypaLuno KOMIIOHEHTOB BHYTPHU YCTPOICTBA.

Kak Oynmer MOHSATHO W3 BBIMICHU3JIOKEHHOIO, HACTOsIIEe H300peTeHue, obecreuuBast
(YHKIMOHABHBIE BO3MOXKHOCTH 3KEKTOpa, CIIOCOOHOro obecredynBaTh BbHIOOPOUYHBINH BBIOPOC
MarepHala, reHepUPYIOIIEro a3po30Jib, U3 HArpeBaTENIbHON KaMephl, MO3BOJSIET MPENOCTABUTD
YCTPOWCTBO, T€HEPUPYIOLIee Map, B KOTOPOM MaTepHall MOXKET ObITh IMOMELIEH B HA/JIe)KaIleM
TEIUIOBOM  KOHTAaKT€ C  HAarpewareleM, 4YTO IIO3BOJSIET  3HAYMUTENbHO  YIIYYLIMTH
NPOU3BOIUTENBHOCTh HarpeBa. Bo3MOKHOCTD BBIOOPOYHOrO BBIOPOCA HArpeBaTEIbHOM KaMepbl
SIBJSIETCS] €Ile ONHHM IIOJIe3HBIM TPEUMYIIECTBOM 3KEKTOpa. DIKEKTOp TakxkKe CrocoOeH
npenocTaBiATh S(PQPEKTUBHBIH NPOXOA sl mapa, 4YToObl TapaHTHPOBATh HAJJIEKAallee
coo0IeHne 1Mo TeKy4deill cpede mapa, CreHepUPOBAHHOTO YCTPOHCTBOM, C IOJI30BATENIEM.
brnaronapst HacTosieMy U300pPETEHUIO HOCTHraeTcsl 3JIEKTPOHHOE YCTPOWUCTBO, TEHEPUPYIOLIEe
nap, ¢ yJIy4LIEHHOH MPOM3BOIUTEIPHOCTBIO HArpeBa U BO3MOXKHOCTSIMH BBIOPOCA, TIPH 3TOM BCE
eme obecrnevynBasi MPEeBOCXO/IHbIEC (PYHKLIMOHAIBHBIE BO3MOKHOCTH HAarpeBa 1 00pa3oBaHus mapa

TaKOro yCTPOUCTBA.



®OPMYVYJIA H30BPETEHUA

1. HarpeBatenpHblli  y3en AJs  yCTPOWCTBA, TE€HEPUPYIOLIEro Map, MpUYEM

HarpeBaTeIbHBIN Y3€J CONEePIKUT:

HarpeBaTCJIbHYO KaM€pPy, BbBIIIOJHECHHYKO C BO3MOXHOCTBKO YACPIKaHUA CPEADIL,

reHepUpPYOLIeH a3po30JIb,

Harpe€BsaTeiib, IIPpU HUCIOJIb30BaHUN BBIMTOJIHEHHBI C BO3MOXKHOCTBIO OO€CIeueHusI

HarpeBa HarpeBaTeIbHON KaMephl, 1

SKEKTOP, MPU HUCITOJIb30OBAHUN BBIITOJIHEHHBIA ¢ BO3MOKHOCTBIO YHpaBjIsA€MOro BbI6pOC21

Cpenbl, TeHepHUPYIOIIEi a3p030Jib, U3 HArPEBATEIbHOIN KaMephbl.

2. HarpesarenpHblil y3en no m. 1, OTIMYAKOIIUNCA TEM, YTO JOMNOJHUTEIBHO
COIEPKHUT NETEKTOpP, MPH HCIIONB30BAHUN BBIMOJIHEHHBIH C BO3MOXKHOCTBIO OOHAPYKEHHUS

MIPUBEAECHUS B JEHCTBUE 3KEKTOPA.

3. HarpeBatenpHblli y3€1 MO M. 2, OTJIMYAKOIIMUNCA TEM, YTO AETEKTOP BBIIOJHEH C
BO3MOKHOCTBIO OTIIPABKU CHUTHAJIA B MOJYJIb YIIPABJICHHs B OTBET HA OOHApPY KEHHE MPUBEACHHS

B JICWCTBUE IKEKTOPA.

4. HarpesarenbHblil y3en mo 1. 3, OTIMYAIOLIMNICA TEM, YTO MOJYJIb YIPaBJIEHUS
BBINIOJIHEH C BO3MOJKHOCTBIO cOpOCa CHeTHHKA 3aTSDKEK B YCTPOICTBE, T€HepHpYIOINeM map, B

OTBET Ha OOHApY KEHHE MPUBEICHUS B IEHCTBUE 3KEKTOPa.

5. HarpesarenpHblil y3em no o0oMy U3 . 2—4, OTIHYAIOLIHACS TEM, YTO 33KEKTOP
COIEPKUT OJUH WJIM HECKOJIBKO 3JIEKTPUUECKUX KOHTAKTOB, M JETEKTOP IPU HMCMIOJb30BAHUU
BBIITOJIHEH C BO3MOJKHOCTBIO OOHApy)KEHHUsl TNMPHUBEAEHHUS B IEHCTBHE 3KEKTOpPa HAa OCHOBE

MOJIOKCHUA OAHOI'0 UJIN HECKOJIBKUX SJICKTPUYCCKHUX KOHTAKTOB.

6. HarpesarenpHblil y3esq1 MO M. 5, OTIMYAOLIUICS TEM, YTO 3KEKTOP COAEPKUT
TpyO4UaTyr0 4acTb, U OAMH MJIH HECKOJBKO 3JEKTPUYECKUX KOHTAKTOB PACIIOJIOXKEHBI Ha

TpyOUaTOl YacTH 37KEKTOpPA.

7. HarpeBarenpHblil y3en 1o JOOOMY W3 NPEAbIAYLIINX MYyHKTOB, OTJIMYAOLIHICS
T€M, 4YTO Kamepa COAEPKUT OTBEPCTHE, a 3XKEKTOP MPU HCHOJIb30BAHUU BBINIOJHEH C

BO3MOKHOCTBIO TOJIKAHUS CPEAbl, TEHEPUPYIOILEH a3p030Jib, B CTOPOHY OTBEPCTHSI KAMEPHI.



8. YceTpolicTBO, TreHepupymoollee nap, COAepiKallee HarpeBaTelbHbI y3€1 MO
arobomy w3 mm. 1-7; W mpoxox Ays mapa, 4TOObl MEPEeHOCUTh Map, TeHEePUPYEeMbId B
HarpeBaTesIbHONW KaMepe, U3 HarpeBaTeIbHOM KaMepbl B BBITYCKHOE OTBEPCTHUE IJIsi BO3/yXa,

IIPH 3TOM I10 MEHBIIEH Mepe 4acTh MPOXOoAa Ui mapa oOpa3oBaHa 3>KEKTOPOM.

9. VYCTpoiCTBO, TreHepupymlllee nap, CoAepikalllee HarpeBaTeNbHbIA y3esl 10
moOoMy u3 nm. 1-7; u mpoxox AJs BO3AyXa, U MEPEeHOCa BO3AYyXa M3 BIYCKHOI'O OTBEPCTHS
IJIs1 BO3AyXa B HArpeBaTEIbHYIO Kamepy, IPH 3TOM IO MEHbLIEH Mepe 4acTb NMPOXoaa AJis

BO31yXa 00pa3oBaHa 3KEKTOPOM.

10. YcrpoiicTtBo, reHepupyromee map, 0o 1.9, oTiMyarlmeecs TeM, YTO
JOTIOJTHUTEIPHO COAEPKHUT TPOXOA Ui Tapa, YToObl MEPEeHOCUTh Map, TeHEePUPYeMbId B
HaneBaTeHbHOﬁ KaMeEpe, u3 HarpeBaTeanoi/'I KaME€pbl B BBIIIYCKHOC OTBEPCTUEC AJId BO3AyXa,

IIPU 3TOM I10 MEHbLIEH Mepe 4acTh MPOX0oJa AJIs mapa oOpa3oBaHa 35KEKTOPOM.

11. Y cTpoiicTBO, reHepupyrolee nap, no jgodomy u3 nim. 9 u 10, oruyaromeecs Tem,
YTO MPOXOJ AJIsl BO3yXa COAEP>KUT MPOKIAAKY, U 3°KEKTOpP IepMETU3HPOBaH BHYTPHU IPOXOaa

MPOKJIAJKOM, KOTJIa YCTPOHUCTBO paboTaeT 11t reHepUpOBaHUS Mapa.

12. VYcrpoiicTBo, reHepupyoliee nap, mno grodomy u3 mm. 9-11, ornuuaromeecs: Tewm,
YTO 3:KEKTOP BBIIOJHEH C BO3MOXKHOCTBIO BBIOPOCA CPeAibl, TeHEPHUPYIOLIEH a3p030Jib, B CTOPOHY

BBIITYCKHOT'O OTBEPCTHsI yCTPOMCTBA.

13. Y CTpolcTBO, reHepupyollee nap, rno Jrodomy u3 mm. 9-12, oTauvaroimeecs: Tem,

4TO AOMOJIHUTECIIBHO COACPIKUT MEPCKITHOYATEIDb, CITOCOOHBII IMMPUBOAUTD B HeﬁCTBHe 9KEKTOP.

14. VYceTpoiicTBO, reHepupyroumee mnap, nmo I 13, orauyaromeecs TeM, 4TO
MEPEKTI0YATENb COAEPKUT CKOJB3SALIUNA PbIYAKHBIA MEXaHU3M, COAEPKAIIUN CKOJB3SILIYIO
PY4YKYy, COEIMHEHHYXO C pPBYaroM IMOCPEICTBOM LIAPHUPA, IIPUYEM pblH4ar COEIUHEH C
3KEKTOPOM TaKUM 00pa3oM, YTOOBI MEPEMEIICHUE CKOJIB3SIIIEH PYUKH BBI3bIBAJIO MEPEMELICHNE

3KEKTOpA.

15. YcTpolcTBO, TeHepupyolIee nap, mno Jrodomy u3 nm. 9-14, ornuyaromeecs: TeMm,
4TO MNPUBCACHUEC B ﬂeﬁCTBHe 2XKEKTOpa 3aCTaBJIACT JXKCKTOP HNEPEMEIIATHCA B HAIIPABJIICHUU
MOTOKa BO3[yXa 4Yepe3 YCTPOHCTBO WMJIM B HAIMpPABJIEHWH, MPOTHBOIMOJIOXKHOM HAIPABJICHUIO

MIOTOKA BO3/lyXa 4epe3 YCTPOHUCTBO.
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