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YCTPOUCTBO, TEHEPUPYIOIIEE A3P0O30JIb

O0nacTb TEXHUKHU

Hacrosimmee wu300peTeHHe OTHOCUTCS K YCTPOMCTBY, T'€HEPUPYIOLIEMY a3pO30Jib.
Hacrosiimee u3o0pereHune, B YaCTHOCTH, NPUMEHHMMO K TIOPTaTUBHOMY YCTPOWCTBY,
TeHEPUPYIOIIEMY a3P030Jib, KOTOPOE MOKET ObITb ABTOHOMHBIM M HH3KOTEMITEpaTypHbIM. Takue
yCTpOICTBA MOTYT HarpeBarb, a HE C)KUTarb, Tabak WM JPyrde TMOIXOSIIHE Marepuaibl
cyOcTpara, oOpasyroIero a3po30Jib, ¢ MOMOIIbIO MPOBONUMOCTH, KOHBEKIIMU W/ WM U3JTy4EHUS

AJIL TEHEPUPOBAHMA a5PpO030J1A AJI BAbIXaHHA.

IIpennochUIKKM CO3TaHUS I/1306D6T6HI/I$I

[TonynsipHOCTb ¥  HUCIONB30BAHHE YCTPOWCTB C YMEHBIIEHHBIM pPUCKOM  HJIH
MOAU(ULIMPOBAHHBIM PHUCKOM (TaKXK€ M3BECTHBIX KaK HCIApUTENH) OBbICTPO BO3POCIU B
MOCJIEIHUE HECKOJIbKO JIET KaK MOMOLIb B COAEHCTBHU ObIBaJbIM KYPHJIbIIHUKAM, KEIALINM
OpOCUTb KypHUTb TPAAULIMOHHbBIE Ta0AUuHbIE IPOAYKTBI, TAKUE KAK CUTAPEThl, CUTAPbl, CUTAPUILIBI
U Tabak Ui CaMOKpPYTOK. JIOCTYNHBI pas3jiMyHble YCTPOHCTBA M CUCTEMBI, KOTOPbIE HAIPEBAIOT
WIN TOAOTPEBAIOT BELIECTBA, CIIOCOOHBIE OOPa30BBIBATH a3PO30Jib, B MPOTHBOMOJIOKHOCTD
cropaHuio Tabaka B OOBIYHBIX TAOAUYHBIX MPOAYKTAX.

OO1enocTynmHOE YCTPOHCTBO C YMEHBLICHHBIM PUCKOM FUTH MOTU(DHLIIUPOBAHHBIM PUCKOM
npencTasisieT coOoil HarpeBaeMoe YCTPOWCTBO, T€HEpHpPYIOIee a’dpo30ib U3 CyOcTpara, Wiu
yCTpOICTBO HarpeBa 0e3 ropeHust. YCTPOHCTBa 3TOTO THIIA TeHEPUPYIOT a3pO30Jib WK Map MyTeM
HarpeBa cyOcTpara, oOpasyromero a’3po30ib, OOBIMHO COAEPIKAIIErO YBJIAXKHEHHBINH JINCTOBOM
TabaK WM APYTOH MOAXOASAIINH MaTepHrall, ClIOCOOHBIH 00pa30BBIBATE A3PO30JIb, 1O TEMIIEPATYPBI
00bruHO B nuamna3one ot 150°C go 300°C. Ilpu HarpeBe cyOcTpara, 00pasyroIIero a3po30iib, HO
HE €ro CropaHMd WM TOPEHUH, BbICBOOOXKIAETCS a’pOo30Jib, COMEPIKAIUil KOMIIOHEHTHI,
JKeJlaTeJIbHbIe ISl MOJIb30BATeNs, HO HE TOKCUYHbIE M KaHLIEPOTE€HHbIE MOOOYHBbIE MPOMYKTHI
cropanusi u ropenust. Kpome Toro, a3po30ib, mony4aeMblii myTeM Harpesa Tabaka MM APYroro
Marepuaia, CriocoOHOro OOpa3oBBIBATH a3pP030Jb, KaK MPABWIIO, HE BBI3BIBAECT BKYC TapH WU
rope4yr, BO3HHUKAKOLIMHA M3-32 CrOpaHus W TOPEHHUs, KOTOPbIii MOKeT ObITb HEMpUsITeH
TIOJIb30BATEJIIO, M TIO3TOMY JJIsi CyOcTpara He TpeOyroTCs caxapa U Apyrue 1o0aBKH, KOTOPbIE, Kak
NpaBuIO, AOOABISIFOT B TAaKW€ MaTepHalbl JJIsl TOrO, 4TOOBI Chenarh IbIM H/Hiau map Oonee
NPUSITHBIM JJIs1 TIOJIb30BATEJISL.

IlenecoobpasHo o0ecneunTh YCTPOHCTBO C TIOBBIIIEHHOW O€30MacHOCTBIO —H/HIH

HaACKHOCTBIO.
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B yacTtHOCTH, B TaKuX yCTPOWCTBAX, FeHEPUPYIOLINX a3p030Jb, CYyOCTpaT, 00pa3yromuii
a’p0O30JIb, NOJDKEH HArpeBaThCsl HArpeBaTelieM, U HeH30e:KHO HEKOTOPOe KOJIMYECTBO Teruia Oyner
yTeKaTh U3 HarpeBaTelsi B OCTANBHYIO YacTh YCTPOICTBA, T€HEPUPYIOIIETrO a3p030ib. ITO TEIUIO
MOXKET TOBPEOUTh APYTHe KOMIIOHEHTbI, TaKHe KaK HCTOYHUK MHTAHWsS HarpeBaress WiIn
YyBCTBUTEJBHYIO K TEILTy SJIEKTPOHUKY. B HEKOTOPBIX Ciydasx 5TO MOXKET Aa)ke MPENCTaBISITh
OIACHOCTb C PUCKOM BO3TOPAHHsI MJIM B3PBIBA, KOIAa KOMIIOHEHTHI, HE PACCUMTAHHbIE HA HX
Harp€BaHUEC, CTAHOBATCS CIIMIIKOM I'OPAYHUMU.

KpOMe TOro, B HCTOYHUKAX OSJCKTPOIMUTAHHA MOT'YT BO3HUKATH YTCUKU HIIN CJIy4dau
Ac€ra3aluu, Koraa TeKy4das Cpeaa (}KI/II[KOCTI:; NN ra:s) MPOUCXOOUT U3 UCTOYHUKA SJICKTPOIIUTAHUA.
Ot ClIydan MOTYT HAaXOOUTHCA B IIpEAcCiax OOBIYHOTO pexuma pa6OTbI HCTOYHHKA NMUTAHUA U HE
00s13aTeNIbHO CTABAT MOJ Yrpo3y (QYHKUHOHAIBHBIE BO3MOKHOCTH YCTPOWCTBA, T€HEPHUPYIOLIETO
aspo3onb. OmHaKo Tekydas cpena, NPOM3BOAMMAs B pE3yJbTaTe TaKUX COOBITHH, MOXET
OnoCcpE€aAOBaHHO yXyAlaTb q)YHKHHOHaJIbeIe BO3MOXKHOCTH, Harnpumep MoCpEACTBOM
MOBPEXKACHUA XPYNKHUX KOMIIOHCHTOB CXCMbI YIIPABJIICHUSA HWIIN 3arpsA3HCHUA HaneBaTeJ'IbHOfI

KaMephbl.

Cy1HoCTh H300peTeHust

CormacHO TepBOMY AacNeKTy HACTOSAIIEro H300pETEeHHs] NPEeAaraercs YCTPOHCTBO,
TeHEPUPYIOLLEE adpO30Jib, COAEPIKALIEe. UCTOUHUK 3JIEKTPONUTAHUS, HarpeBaTEIbHYK KaMepy,
HarpeBaTelib, BHIMOJHEHHDBIM ¢ BO3MOXKHOCTBIO MOJAYM TEIIA B HAIPEBATENIbHYIO KAMEpy, CXeMY
VIPABJICHUs], BBINOJHEHHYI) C BO3MOXKHOCTBIO YIPABJICHMS MONA4YeH SJEKTPONUTAHUS OT
HUCTOYHUKA DJJIEKTPONMTAHUS HA Harpesareslb, paMy, M KOPIYyC, HUMEIIINII BHYTPEHHEE
MPOCTPAHCTBO, BMCIIAOIICEC HCTOUYHUK SJICKTPONIUTAHUA, HATPEBATCIIbBHYO KaMEPY, HArpe€Bareciib,
CXeMy YympaBjeHHss U pamy. Pama pacrosiokeHa MeKAy TepBbIM OOBEMOM BHYTPEHHErO
MPOCTPAHCTBA, CONEPKALIUM HAarpeBaTesib U HArpeBaTelIbHYI0 KaMepy, U BTOPbIM OOBEMOM
BHYTPEHHETO MPOCTPAHCTBA, COACPKAIUM UCTOUYHUK SJICKTPOIIUTAHHA.

brnaronapsi pasMelieHu0 paMbl MEKIY MEPBbIM OOBEMOM, COAEP KAINM HarpeBarelb, U
BTOPbIM O6’beMOM, cocCpKalllM UCTOYHUK SJICKTPOIMMUTAHUA, UCTOUHHUK SJICKTPOIMMUTAHUA MOXKET
OBITh TEPMHUUECKH 3AIMHUIIEH OT JIOOO0H yTEeUKH Teria U3 HarpeBaTesisl U HarpeBaTeIbHON KaMephbl,
a HarpeBarcjib U Harpe€BaTcjibHasd KaMeEpa MOT'yT 6I:>ITb (I)I/ISI/ILIGCKI/I 3alMUIIEHBI OT CO6I:>ITI/I$I YTE€UKU
Tequeﬁ Cpe€abl Uik A€ra3dallvui UCTOYHUKA SJICKTPOIMUTAHUA.

Heobs3arenpHO KOpITyC MpeACTaBisieT COOO0M MPOAOTOBATHIN KOPITYC, MPeaHa3HAYEeHHBIN
Ui ep’KaHusl B PyKe, a MepBbli 00BeM, pamMa U BTOPOH OOBEM BCE PACIIONIOKEHBI BHOJb

MMPOAOJIbHOI'O HAIIPABJICHUS KOPITyCa.
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Heobs3arenpHO mepBbIii 00beM comep:kuT 00NacTh BO3MyXa HIIM BaKyyMa, CMEXHYIO C
HarpeBaTeIbHOW KaMepOU.

HeoOs3arenpHO HarpeBarenbHasi KaMepa U HarpeBaresb yAEP )KUBAIOTCS PAMOM Tak, 4TO
OHH HE KaCaroTCs KOpIyca.

bnaronaps npeaoTBpalle N0 CONPUKOCHOBEHUsI HArPEBaTEIbHON KaMepbl U HarpeBaress
C KOpIyCOM IIpEeNOTBpallaeTcsl Iepenada Telula Ha KOPIYyC B TeX Ciy4asx, KOIrja Takas
NPOBOAMMOCTb WHA4Ye MOIIa Obl PUBECTH K TOMY, YTO KOPIYC cTaj Obl OONE3HEHHO WU Jaxe
OMaCHO TOpsYUM. JTO TaKXe 3alIUINAeT HarpeBaTellb U HarpeBaTelbHYI0 KaMepy OT BHELIHHX
NOBPEKIECHUM, HATPUMED B Cllydae NajeHusl yCTPONUCTBA, FEHEPUPYIOLIETO a3PO30ib.

Heo0s13arepHO HCTOYHHK 3JIEKTPOITUTAHUS M CXEMA YIIPABJICHUS YASPKUBAIOTCS PAMOM.

HeoOs3arenpHO cxema yNpaBlIEHUs] CONEP>KUT KOMITOHEHT, YCTAHOBJIGHHBIH Ha IMEpBOH
PCB (meuarHoii mare), pacloNOKeHHOH BIOIb paMbl H BO BTOPOM O0BEME.

ITpu pasmewmennu nepsoit PCB Ha cTopoHe pambl, oOpalieHHOH KO BTOPOMY OOBEMY,
nepass PCB MokeT ObITh TEpMUYECKHU 3alIUINEHA PaMON OT HAarpeBarelisi U HarpeBaTesIbHOM
KaMepbl. JTO CHWKAET BO3MEHCTBHE JIOOOH YTEUKM Terula W3 HarpeBaTeNIbHOW KaMepbl Ha
KOMITOHEHT, YCTaHOBJIEHHbIN Ha nepsoii PCB.

HeoOs3arensHo nepsast PCB npencrasnsier coboit neyctoponHioro PCB.

HeoOs3arenpHO yCTPOMCTBO, TeHEpUpPYIOIIEe a3po30Jib, JOMOJHUTENBHO COAEPIKUT
Bropyto PCB, koropas pacnosokeHa BAOJIb paMbl U MEXY IEPBbIM 00BEMOM 1 BTOPBIM OOBEMOM.

ITonnoxka Bropoit PCB Oyner BbICTynarh B Ka4eCTBE JOMOJHHUTENIbHON TETJIO3AIUThI
IS 3ALUTHI CXEMBbI YIIPABJIEHHUsI BO BTOPOM 00BeMe.

HeoGsizarenpHo Bropas PCB sBnsercs omHocroponneidi PCB, a cxema ynpasieHus
JOTOJTHUTEBHO COIEPKUT KOMIIOHEHT, YCTaHOBJIEHHBIH Ha Bropoli PCB u Bo Bropom obbeme.

ITockonpky ongHa cropoHa Bropoii PCB mMoxer nonBeprarbcsi BO3AEHCTBHIO yTEUEK TeIlia
OT HarpeBaTeJisl U HarpeBaTeIbHON KaMephl B MEPBOM 00bEeMeE, TPEAIOYTUTENBbHO, YTOOBI BTOpast
PCB 6bu1a onHOCTOpOHHEH PCB, 2 KOMIIOHEHTBI CXEMBI YITPABICHUSI MOHTHPOBAJIHCH 1O OOJbIIEH
4acTH Ha TOH cTopoHe Bropoil PCB, koTtopast HAXOOUTCS BO BTOPOM O0OBEME.

HeoGs3arensro nepsast PCB u Bropast PCB coenunens! rudkum yaactkom PCB, mpu stom
nepsasi PCB, sropast PCB u rubkwuii yauacrok PCB pacnosiokeHbl BOKPYT paMbl.

Takoe ucnonb3oBanue rudkoro yuactka PCB o3HauaeT He TOJNBKO TO, YTO KOTJAa OMHA W3
nepoil nim Bropoir PCB 3adukcupoBana, Torma Apyrasi JIETKO HAIlpaBIIIETCSl B MPABHIIbHOE
MOJIOKEHUE, HO TaKXXKe O3HA4aeT M TO, YTO AJIsI CXEMbl YNPABJIEHUsS MOXHO JIETKO HAledararb
OonplLIyI0 TUIOIANb 32 OOMH Pa3 M B TO K€ BPEMs pPAa3leUThb €€ MKy HECKOJIbKHUMHU

MOBEPXHOCTSIMH /ISl Pa3MEIIEHUST CXEMbl YIIPABJICHHUS B IIPOCTPAHCTBE HETPABIIIbBHONW (YOPMBI U
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YMEHBIIEHUS] MPOCTPAHCTBA, HEOOXOIMMMOTO JUJIsl CXEMbl YIIPABICHMs, & TAKXKE 3TO IOMOraeT
YMEHBIIUTh 00ObEM YCTPOMCTBA, TEHEPUPYIOLIETO a3P030Ib.

CornacHO BTOpPOMY acIeKTy HACTOSIIEro H300peTeHHs Npeaiaraercs YCTPOMCTBO,
FeHEPUPYIOLLEE adpO30Jib, COAEPIKALEe. UCTOUHUK 3JIEKTPONUTAHMS, HarpeBaTEIbHYK KaMepy,
HarpeBaresib, BBIIOIHEHHBIN C BO3MOKHOCTBIO [TOJAa4! TEIJIa B HArPEBATENIbHYIO KaMepy, CXeMy
yIPABICHHs], BBINOJIHEHHYIO C BO3MOXHOCTBIO YIPABJICHUS TMONAYEH OBJIEKTPONMMUTAHUS OT
UCTOYHMKA OJJIGKTPONMTAHUS HA Harpesaresib, paMmy, U KOpPIYyC, HMEIOIIHI BHYTpPEHHEe
MPOCTPAHCTBO, BMEIAIOIee UCTOUHUK SJIEKTPONUTAHMS, HArPEBaTENbHYIO KaMepy, HarpeBarelb,
CXeMy ympaBlieHHss U pamy. Pama pacrmonokeHa Mexay TPeTbUM OObEMOM BHYTPEHHETO
IIPOCTPAHCTBA, COAEP KAILIMM HarpeBaTellb, HarpeBaTeJIbHYI0 KaMepy U CXeMy YIIpaBJIeHUs, U
YEeTBEPTHIM OOBEMOM BHYTPEHHETO MPOCTPAHCTBA, COAEPIKALTIM UCTOUHUK SJIEKTPOITUTAHHSL.

HeoOs3arenpHO pacnionokeHa Tak, 4ToObl MPENOTBPAIIATh IPOTEKAHUE TEKYUYeH Cpeabl 13
YEeTBEPTOro o0beMa B TPETUH 0OBeM.

DTO 3allulaeT HarpeBarellb, HArpeBaTeIbHYI0 KamMepy M CXeMy YIpPaBlIE€HUs OT
BO3MO’KHOTO MOBPEKACHUS WU 3arpsI3HEHUS B Pe3yJbTare JAera3allii Uiu YTeUKH U3 HCTOYHUKA
3JIEKTPONUTAHUS.

Heobs3arenpHO KOpIyc MpeacTaBisieT OO0 MPOAOJTOBAThIN KOPITYC, MPeaHa3HAYE€HHBIH
IUI Iep’KaHusl B PyKe, a TPeTuil oObeM, pama U 4eTBEePThII 0OBEM BCE PACIOJIOKEHBI BIOJb
IIPOAOJILHOTO HAMPABJIEHUsI KOPITyCa.

Heo0s13aTenbHO NCTOYHHK 3JIEKTPOITUTAHUS YIEPIKUBAETCS PAMOH.

Heo0s3aTenpHO mepBblil U BTOPOW aCIEKThl MOKHO KOMOWHHPOBATH AJISI TTONYYEHUsI
YCTPOMCTBA, T€HEPHUPYIOIIEE a3pO30Jib, CONEPIKALLETO: MEPBYID PaMy, PACHOJOXKECHHYIO MEXIY
nepBbIM O0OBEMOM, COIEpPIKAIUM HarpeBaTeb U HArPEBaTEIbHYIO Kamepy, U ISThIM 00BeMOM
BHYTPEHHErO MMPOCTPAHCTBA, COAEP KAIINM CXeMY YIIPABJIEHHS, 1 BTOPYIO pamy, pacroOKeHHYIO
MEKAY MATHIM 00BEMOM, COAEPIKALIIM CXEMY YIIPABJIECHUsS, U YETBEPTHIM OOBEMOM, COIEPIKALIIM
HCTOYHHUK 3JIEKTPONUTAHUS.

DTO pacroyio’keHHe UMeeT NMPEUMYIIEeCTBO, COCTOsIee B TOM, YTO CXeMa YIpPaBIIEHUS
3alMINEeHa OT YTEYKU TelUla U3 HarpeBaTelbHOIO MOAy3Jja U 3alulleHa OT TeKy4ell Cpensbl,
MIPOUCXOASIIENH U3 NCTOYHUKA 3JIEKTPOIUTAHMUSI.

HeoOsi3arenpHO cxema ympaBlIeHHs CONEPKUT KOMIIOHEHT, ycTaHOBIeHHbI Ha PCB,

YAEP>KUBAEMOU MEXIy MEePBON paMOU U BTOPOU paMoi.

Kparkoe onucaHue rpa(bymecxnx MarcepuajioB

Ha ¢ur 1A u 1B mpencraBieHbl CXeMaTU4YeCKHE BHIBI YCTPOMCTBA, T'€HEPHPYIOIIErO

a’3po30IIb;
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Ha ¢ur 2A u 2B npencraBieHbl CXeMaTHYeCKHE BHIbI IMPOMEKYTOUHOIO MOAYy3JIa H
MOAy3J1a KOpIyca,

Ha ¢ur. 3A u 3B npencrasieHbl cxeMaTH4ecKHue BUAbI HaCTH MPOMEKYTOUHOTO IOy 3J1a;

Ha ¢ur 4A, 4B, 4C u 4D mnpexncraBneHbl CXeMaTu4yeckue BHIbl IPYrod YacTu
IIPOMEXKYTOUYHOIO O3,

Ha ¢ur. SA, 5B u 5C npencraieHbl cxeMaTH4eCK1e BUABI HATPEBATEIbHOTO MOAY3J1a;

Ha ¢ur. 6A u 6B npencrapieHbl CXeMaTUYECKHUE BUIbI YACTEH MPOMEKYTOYHOTO MOAY3J1a,

Ha ¢ur. 7A u 7B npencraBieHbl CXeMaTHYECKUE BUIBI MTOAY3J1a TOCTYTIA;

TonpoGHoe onucanue

B kauectBe o0miero 0030pa yCTPONCTBA, TEHEPUPYIOIIETO a3P030Jib, COIIACHO BApUAHTY
OCYIIECTBJIEHUs] HacTosimero n3ooperenust Ha ¢ur. 1A, 1B, 2A u 2B nokaszaH psii MOAYJIbHBIX
TOAY3JIOB, COOpaHHBIX B YCTPOWCTBE, TeHepupyromeM a’po3oib. Ha ¢dur 3A-6B
MPOWJTIOCTPUPOBAaHbBI JOMOJIHUTEIbHBIE ETANIN KaXA0ro u3 noaysnos. Cienayer NOHUMATh, 4TO
MHOTHE JI€TaJli BapHaHTa OCYINECTBJICHUS HE MMEIOT OTHOIIEHHs K OOBSCHEHUIO 3asIBJICHHBIX
M300peTaTeNbCKUX aCIeKTOB YCTPOMCTBA, M IMO3TOMY JUII KPAarKOCTH HEKOTOPbIE MPHU3HAKH,
NOKa3aHHble Ha (Urypax, HE OMHMCaHBbl MOAPOOHO, M AN MPOCTOTHI HEKOTOPBIE NPU3HAKU
MOJTHOCTBIO yZIaJIeHbI HA ONPEAETICHHbIX (purypax, 4roObl Jy4lile MpOMIIIOCTPUPOBATD IPU3HAKH,
Ba)KHBIE /1JIs1 TOHUMAHUS U PeaTU3al[i HACTOSIIIEro N300peTeHusl.

Ccputasce Ha ¢ur. 1A, comtacHO BapHaHTy OCYLIECTBJICHHUS HACTOSILIETO M300peTeHus
YCTPOUCTBO 1, reHepupyrolee a3po30ib, COACPKUT nonysen 11 noctyna u noaysen 12 kopmyca.

YerpotictBo 1, reHepupyroiee a3po30ib, UMEET B LEJIOM MPOAOJIIOBATYIO, MOXOXKYIO Ha
rajbky, (opmy, C BEpPXHHUM KOHIIOM, Ha KOTOPOM TIOAAETCSl a’pO30jib, HIKHHUM KOHIIOM,
IIPOTHUBOJIEKAIINM BEPXHEMY KOHILY, U YETBIPbMS CTOPOHAMH MEX1y HUKHUM KOHLIOM U BEpXHHUM
KOHIIOM TIPH IO CYIIECTBY YETHIPEXYTOJIbHOM PACTIOJIOKEHHH ABYX OOJNBLIMX MPOTHBOJIEKAIINX
CTOPOH U JIByX MEHBIINX MPOTUBOJIEKAIINX CTOPOH.

ITonysen 11 noctyna HaxXOAUTCS Ha BEPXHEM KOHLIE M CONEP>KUT CPEACTBA JJIsl OTKPBITHS
1 3aKpbITHSI JOCTYIIA K HArpeBaTeNIbHON kKaMepe BHYTPH YCTPOICTBa 1, reHepupyoLIero a3po3oib,
9TOOBI MOJTH30BATENH MOT, HAIIPUMEP, MOAATh CyOCTpat, 00pa3yromuil a3p030iib, TAKOH Kak Tabak,
JUl HarpeBa B HarpeBaTelbHYIO KaMepy, MOJIy4YUTb CreHEPUPOBaHHBIN a’3p0o30/ib U OYUCTHUTH
HarpeBaTeJbHyl0 kKamepy. B 3TOM BapuaHTe OCYyLIECTBJIEHUS CPEIACTBO JOCTyNa COAEPKUT
KpbIIKY 111, npuKkpenieHnyro K CKOIb3sIIeMy MEXaHU3MY.

ITonysen 12 xopriyca oOecriedrBaeT KOPITyC JIsl BHYTPEHHUX KOMIIOHEHTOB YCTPOHCTBA 1,
TeHEPHUPYIOLIEr0 a3p030Jib, BKJIIOYAs HCTOYHMUK 3JEKTPONUTAHUS, HArpeBaTENIbHYIO KaMepy,

HarpeBaresib, CXeMy YIPABICHHUs W paMy, U OOeCreunBaeT 1O MEHbIIeH Mepe 4acThb OOKOBBIX
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CTOPOH U HIDKHUN KOHEL YCTPOMCTBAa 1, reHepupymoliero aspo3onb. B 3Tom Bapuanrte
OCYIIECTBIIEHUS] KOPIYC TPEACTABIsieT COOOH MPONONTOBAThIN KOPIYC, MpeIHA3HAYCHHBIN IS
Iep>KaHus B pyKe, XOTs MPEUMYIIEeCTBA HACTOSIIEro H300peTeH s MOTYT OBbITh TaK)K€ JOCTUTHYTHI
B YCTPONCTBAX |, FeHEPUPYIOIINX a3P030JIb, KOTOPbIE HE MPUCIIOCOONIEHBI [T IEP>KAHUS B PyKax.
JIOMOTHUTENBHO, KaK MOKA3aHO B LIEHTPAJIbHOMN JMHelHoN obnactu 121 moaysna 12 xopmyca Ha
¢ur. 1A, B 3TOM BapHaHTe OCYLIECTBJIECHUs YCTPOUCTBO 1, reHepupyromee aspo30ib, CONEPKUT
OIVIH MJIM HECKOJIbKO MHAMKATOPOB (HAIIpHMep, CBETOBBIX MHIMKATOPOB) U OJMH WJIH HECKOJIBKO
3JIEMEHTOB BBOZA (HAMIPUMED, KHOTOK) JIJIs YITPABJICHHSI YCTPONCTBOM, TeHEPHPYIOLIHM a3PO30Ib.
B BapmaHTax OCyIIECTBICHUS C MHIUKATOPOM (-aMH) MJIM 3JIEMEHTOM (-aMH) BBOAA IMOMY3ell
KOPITyCa MOXKET COIEpKaTh MONYyNIPO3PAYHYIO YaCTh UM TAKTUIBHYIO YacCThb, UM MOXKET MPOCTO
cozepikarb 3a30p, 00eCeunBaOIIUN TOCTYT K BHYTPEHHEMY HHIUKATOPY (-aM) U 3JIEMEHTY (-aM)
BBOJA.

Cchunasicy Ha pur. 1B, Ha naHHOM cxemarndeckoM Buae nonysen 11 noctyna u moxgysen 12
KOpIIyca TPENCTaBJIeHbl KaK «Ipo3padHbley (MOKAa3aHO MYHKTUPHBIMH JIUHHUSMH), ¥ MOXKHO
BUJETb, 4YTO YCTPOWCTBO 1, TeHepUpyKOILlee a’po30Jb, JONOJHUTEIBHO  COAEP>KUT
IIPOMEXKYTOUHBIN noay3en 13, pasMmelneHHslii BHyTpu nofy3na 11 noctyna u noaysna 12 xopnyca.

JleTann mpoOMeXyTOYHOro moay3na 13 cxemMaTudHO Mmokas3aHbl Ha (ur. 2A, a BHyTpEeHHee
MIPOCTPAHCTBO MOAY3JIa KOPIyCa CXeMaTUYHO MMOKa3aHo Ha ¢ur. 2B.

Ccpunasicy Ha Gur. 2A, MpoOMeKyTOUHbIH Moxy3es 13 comepKUT HarpeBaTesIbHbIA MOAY3e
21, NpUKpeIUIeHHBIN K MOAY3Jy 22 MUTaHUSA U YIIPABJICHMUS.

Harpesarenbnblii noaysen 21 comep:kKUT HarpeBaTesib U HarpeBaTeNbHYIO KaMepy, NpUieM
HarpeBaTeb PacloNOKEH B HArpeBaTE€IbHOM IOAy3Je AJA MOAAa4YM TeIla B HAarpeBaTEIbHYIO
kamepy. HarpeBarenbHblli ony3es Oosiee monpoOHO OMUCaH HIZKE CO CChLIKOW Ha (ur. 5.

IToay3en 22 nutaHus U yIpaBiIeHUs] COAEPKUT UCTOYHUK 221 3EeKTPONUTAHYS, B JAHHOM
cnydae Oarapero. Ilomysen 22 muTaHuWs ¥ YIPABJIEHUS JOIMOJHUTENIHO CONEPIKUT cxemy 222
YIIPABJICHUs], BBINOJHEHHYK) C BO3MOXXHOCTBIO YIPABJICHMs MONA4el SJIEKTPONUTAHUS OT
VCTOYHUKA BJIEKTPONUTAHMsS HAa Harpesarenb. B 5TOM BapuaHTe OCyliecTBieHUs cxema 222
yIpaBieHUs] MOHTUpYyeTcsiHa Heckonbkux PCB, kak onucaHo HUke.

Hcrounuk 221 snexktponuTaHus U cxema 222 yhpasieHUs NONAEP>KUBAKOTCS ONOPHOMN
pamoii 223 HarpeBaTeJbHOro NoAy3Ja U ONOPHON pamMon 224 NCTOYHUKA 3JIEKTPOIMUTAHUS.

OmnopHasi pama 223 HarpeBarelbHOTO MOAY3Jia PACIOJIOKEHAa TaK, YTOOBI Pa3NeisTh
BHYTpPEHHEe MPOCTPAHCTBO Mony3Jja 12 kopryca Ha mepBbiii oObeM u BTOpoil obbeM. [lepBbrii
0o0beM CONepKUT HarpeBarebHbIN moays3en 21, comepskaliuil HarpeBareib U HarpeBaTeNbHYIO
kamepy. Bropoii o6bem conepskut ucrounuk 221 snexkrponuranus. Kak nokasaHo Ha ¢ur. 2A u

¢ur. 1B, B 3TOM BapuaHTe OCYIIECTBIEHUs NEPBBIN 00bEM, OMOpHas paMa 223 HarpeBaTeIbHOro
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NIOZTy3J1a U BTOPOIl 0OBEM BCE PACIIONOKEHBI BAOJIb ITPOAOJIBHOIO HAMIPABISHHS KOPITyca MOy3J1a
12 xopmyca, XOTs, KaKk YIIOMHHAJOCh BBIIIE, HE BCE BAPUAHTBHI OCYLIECTBJICHHUS HACTOSIIErO
M300peTeHnst SBJSIOTCS TMPOAOJNTOBaTbIMH, M B TaKWX HENPOAOJIIOBATHIX  BapHaHTaX
OCYILECTBJICHUS OTMIOPHAs paMa 223 HarpeBaTesIbHOTO MOAY3J1a MOXKET OBITh PACIIONIOXKEeHA JIFOOBIM
o0pa3oM, Tpu KOTOPOM BHYTpPEHHEE MPOCTPAHCTBO KOPIIyCa pas3leNsercsl Ha MepBblii 00beM U
BrOpoi oOveM. Takoe pasnmeneHne CXeMaTH4HO MOKa3aHO Ha (GUr 2A ¢ MOMOIIBIO MyHKTUPHOH
JUHUU A, TIpUYeM TepBblii 00beM HAXOOUTCS CjieBa OT JIMHUHM A Ha ¢urype, a Bropas o0bem —
cnpaBa ot jguHMM A Ha ¢Qurype. IIpu 3TOM pacnojoKeHUH, B AONOJHEHHE K TONIEPIKKE
HarpeBaTeJIbHOrO noaysJia 21, onopHas paMa 223 HarpeBaTebHOTO MOAY3Ja 3alUI[AeT UCTOYHUK
221 sneKTponHUTaHUs OT JIFOOBIX yTeueK Terjla U3 HarpesareapbHoro noaysia 21. OnopHas pama
223 HarpeBareIbHOTO MoAy3J1a Heo0s13aTeIbHO H3TOTOBJICHA U3 TETUIOM30JIILIMOHHOTO MaTepHrala,
9roOBl HW30JMPOBAaTh CxeMy 222 yhOpaBieHUS W HUCTOYHUK 221 3IEeKTPONUTaHHS OT
HarpeBaTesbHOro noaysia 21, XoTst KoMOMHUpPOBaHHbIE 3 EKThl paMbl U 3aLTUTHI JOCTHTAIOTCS
U TIPU HCIOJIB30BAHUH MATEPHAJIOB JIUIIb C HEOONBIINMHU TETUIOM3OJISILIMOHHBIMUA CBOMCTBAMH,
TakUx Kak ruactmacchl. OmopHast pama 223 HarpeBaTeNbHOIO MOAYy3Ja U ONopHas pama 224
UCTOYHHMKA DBJIEKTPONHMTAHUS MOTYT, Hampumep, copepkatb PA (mommamupa) w/mnmu PEEK
(monm>pup>PUPKETOH).

Kpowme Toro, B 3TOM BapuaHTe OCYLLECTBIEHUs HArpeBaTeIbHbIN NoAy3ea 21, conep raiuii
HarpeBaTesIbHYI0 KaMepy W HarpeBaresib, YAEePKUBAETCsA ONMOPHON pamMoil 223 HarpeBaTeIbHOro
HONy3J1a TAKUM 00pas3oM, U4TO HH HarpeBaresibHasi KaMepa, HU HarpeBaTesb He KaCaroTCs Kopryca
noaysia 12 xopmyca. Cpencrsa i yaep kaHHusi HarpeBaTreIbHOro noaysiia 224 MONOTHUTEIbHO
OMHUCAHbl HHMXKE CO CChUIKOM Ha (¢ur 3 u 4. DTO NPemsiTCTBYeT MPOBOAMMOCTH TeIUia OT
HArpeBaTeJIbHOTO MOy3JIa Ha KOPITYC B TEX CJIy4asiX, KOIAa Takasi MPOBOAMMOCTb HHAa4Ye MOra Obl
NPUBECTH K TOMY, YTO YAEPKUBATh B PyKe KOPIYC CTaI0 ObI OOJBHO HITH Jaske OMACHO. DTO TAKKe
3alIMINAET HarpeBaTeNbHbIA MoAYy3€1 21 OT BHEIIHUX MOBPEKAEHUH, HAIPUMED B Cllydae NaJAeHUs
ycTpoiicTBa 1, reHepupyroero a3po3oib. OqHAKO 3TU IPEUMYILIeCTBa HE CBS3aHbI C IPU3HAKOM
pazneneHusi 00beMa, U B HEKOTOPBIX BAPUAHTAX OCYLIECTBICHHS MOTYT HE BKJIOYATh MPH3HAKH
yAEP KUBAHUS U MOAICPKaHMsI HArpeBaTesl W/ HarpeBaTesIbHONW KaMephl OTIOPHOM pamoii 223
HarpeBaTeIbHOrO MOAY3JIa.

OmnopHasi pama 224 UCTOYHUKA SJIEKTPOMUTAHUS PACIONOKEHA TaK, 4YTOOBI Pa3NessiTh
BHYTPEHHEE MPOCTPAHCTBO moay3ia 12 kopmyca Ha TpeTuit 00beM u ueTBepThiii 00beM. Tpernii
00beM COepIKUT HarpeBaTebHBIN moxy3en 21, BKIIOYAOIUil HarpeBareib U HAarpeBaTeIbHYIO
KaMepy, a TaKXkKe Comep kUt cxemy 222 ynpasienus. YerBepToiii 00beM COOEp>KUT UCTOUHUK 221
snekrponuranus. Kak nmokasano Ha ¢ur. 2A u ¢ur 1B, B 3TOM BapuaHTe OCYLIECTBIEHHS TPETUI

o0beM, onopHas paMa 224 MCTOYHMKA 3JIEKTPONUTAHUS U YETBEPThIH 00ObEM BCE PACIIONOKEHBI
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BAOJIb ITPOJOJILHOTIO HAIIPABJIEHUs KOPIIyca NMoay3ya 12 xopryca, XOTs, KaK YIIOMHUHAJIOCh BbILIE,
HE BCE BapPHUAHThl OCYLIECTBIEHHs HACTOSLIETO M300pPETeHUs SIBIIIOTCS MPONOJTrOBATBIMHU, U B
TaKUX HEMPOJOJIrOBAaTbIX BapUAHTAX OCYLIECTBIEHUS ONOpHas pama 224 UCTOYHHKA
SNIEKTPOIUTAHUS MOXET OBITh pacroyio’keHa JHOObIM 00pa3oM, IpU KOTOPOM BHYTPEHHEE
IPOCTPAHCTBO KOPIyCa pasfessieTcsi Ha TpeTuil o0beM u 4yeTBepThbiii 00beM. Takoe pazneneHue
CXeMaTU4HO IOKa3aHO Ha (Ur 2A ¢ NMOMOIIBIO NMyHKTUPHOW JMHUM B, mpuuem Tperuit oovem
HAXOUTCS ClieBa OT JUHUU B Ha durype, a yerBepThiii 00beM — cripaBa OT JIUHUH B Ha ¢urype.
IIpu 5TOM pacnonokeHuy, B JOMOJHEHNE K MOAEPKKE UCTOUHUKA 221 31eKTpONUTaHus1, OTIOPHAst
pama 224 MCTOYHUKA 3JIEKTPONUTAHUA UMeeT (PYHKLHUIO MPEeNOTBPAILEHHs POTEKAHUS TeKy4ei
Cpenbl U3 YeTBEPTOro o0beMa B TpeTuil 00beM. DTO 3aIlIMINAeT HArpeBaTelb, HArPEBATEIbHYIO
KaMepy U CXEeMy YNPAaBJIECHHs OT BO3MOXHOIO MOBPEXKICHUs WU 3arpsi3HEHUs] B pe3yJbTare
Jiera3alyy Uil YTeUYKU U3 UCTOYHUKA 221 31eKTpONUTaHMUS.

Kpome TOro, B 5TOM BapuaHTe€ OCYLIECTBJICHUS HCTOYHUK 221 3IEKTPONUTAHHUS
yAEPKUBAETCST OTIOPHOU pamoit 224 UCTOYHUKA 3JICKTPOMUTAHUS TAKHM 00pa30M, YTO UCTOYHHK
221 snexTponuTaHus He KacaeTcs kopnyca nogysia 12 kopnyca. Mcrounuk 221 snexTponuranus
MOXET VAEP>KMBATbCs, HANPHUMEP, C MOMOIUBK) CBA3YIOLIErO BELIECTBA, TAKOIO Kak KIew,
NAasTHHOTO COENMHEHMsI, KOTOPOE TaKKe 00pa3yeT SJIEeKTPUUECKUH KOHTAKT, MM MEXaHHYECKUX
COEIMHEHMH, TaKUX KaK COeJMHEHUs Ha 3amenkax. OTCYyTCTBHE KOHTakTa C KOpPIyCOM
o0ecrieunBaeT HaJIM4YHe MPOCTPAHCTBA JJIS Jera3allii UM yTeueK, KOTOPble MOTYT BO3HUKHYTh
NPy HOPMAaJbHOH pabore mcTOuHHMKA 221 SIEKTPONUTAHMSA, AaKe €CIU OmopHas pama 224
UCTOYHHUKA DJIEKTPONUTAHUS NPEAOTBPALLAET PACIPOCTPAHEHUE WU TTONAJaHUE TAKUX YTEUEK B
TpeThii 00beM. ITO TaKKe 3aIUIIAET HCTOYHUK 221 3JIEKTPONUTAHUS OT BHEIITHUX MOBPEXICHNH,
HampuMep B CJydae TajaeHus ycrpoiictBa 1, reHepupyrouiero aspo3onb. OpHako 3TH
NPEUMYIIeCTBA HE CBsI3aHbl C TMPH3HAKOM pas3neieHusi o0beMa, U B HEKOTOPBIX BapHAHTaX
OCYLIECTBJIEHHUsI MOTYT HE BKJIIOYAaTh MPU3HAKU YAEPKUBAHMS U NOAAEPKAHUS UCTOYHUKA 221
3JEKTPONUTAHMS OIOPHON pamoit 224.

ITpu yka3aHHOH BbIle KOMOWHALIMU PA3IeNICHUs] OMOPHOW paMoii 223 HarpeBaTesIbHOrO
noAy3Jia W OMOPHOW pamoil 224 UCTOYHHMKA SJIEKTPONUTAHUS CPEOHUH MATbIH 00BbeM
OTIpENeNsIeTCsl KaK IepeceueHre BTOPOrO U TPEThero OOBEMOB Tak, 4YTO B yCTpoiicTBe |,
TeHEPUPYIOIIEM a3p030Jib, KaK MoKazaHo Ha ¢ur. 1B, mepseiii 00beM, comep Kalnii HarpeBaresb
U HarpeBaTeNJbHYK KaMmepy, paclojio)KeH Ha OJHOW CTOpPOHE OT ONOpHOM pambl 223
HArpeBaTeNIbHOTO IMOAY3Ja, MATBIH 00beM, copep:Kamuid cxemy 222 ympaBJeHUs, PacIIONIOXKEH
MEXAY ONOPHON paMoi 223 HarpeBaTebHOIO IMOAy3Jia U JJIEKTPUYECKOM OMOpPHOM pamou 224
UCTOYHMKA TMTAHUS, a 4YeTBEPThIH 00BeM, comeprKamuil HUCTOUYHUK 221 3JIeKTpOmHUTaHus,

PacrnoJyiO’KE€H Ha APYroil CTOpOHE OT OMOPHOW pambl 224 UCTOYHUKA 3eKTponuTaHus. OIHAKO
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CJIelyeT OTMETHTb, YTO, XOTS B 3TOM BAapUaHTE OCYINECTBJICHUS NPUCYTCTBYIOT 00€ pambl,
TpeOyeTcst TONBKO OIHA U3 ONTOPHOHN pambl 223 HarpeBareIbHOIo MOAYy3J1a HIIM ONOPHOH paMbl 224
WUCTOYHHUKA DJIEKTPONUTAHMS, & Jpyras B aJIbTEPHATHBHBIX BAPUAHTAX OCYLIECTBIEHUS MOXKET
OBITh HCKJIFOUEHA.

Kak nomoiHuTensHO Moka3aHo Ha ¢ur 2A, moaysen 22 NMUTaHUS U YIPABICHUS MOXKET
cozlep>karb MacCuB 225 MHAMKATOPOB U3 ONHOIO WJIM HECKOJIBKMX HHAMKATOPOB (Harpumep,
CBETOMOIOB) JIJIsl YKa3aHUsI COCTOSTHUSI yCTPONCTBA U OAWH MJIU HECKOJIBKO 3JIeMeHTOB 226 BBOMA
(HampuMep, TaKTUJIBHBIX MEPEeKIoYaTeNeii), KOTOpble COOTBETCTBYIOT LIEHTPAJIbHON JIMHEHHOM
obmactu 121 mony3na 12 xopmyca mo ¢ur. 1A. Iogysen 22 nmuTaHus U YOPABICHUS MOXKET
JOTIOJTHATEIBHO CONep KaTh BUOPALMOHHBINA momy3en 227 s obecrnedeHus JOMOHUTETBHOTO
yKa3aHusi COCTOssHMs ycTporcTBa. Kpome Toro, mopysen 22 NHUTaHUS U YOPABICHUS MOXKET
COIep>KaTh BHELIHWN JJIEKTPUUECKUN COEAUHMTENb 228 1yl 3apsaKd  UCTOYHMKA 221
ANIEKTPOIUTAHUS U HEOOSA3aTeNIbHO TAKKE IS Iepefaur JaHHbIX Ha cxeMy 222 yrIpaBiIeHus WIn
OT Hee.

Kpome Toro, kak mokasaHo Ha ¢ur 2A, B 3TOM BapHaHTE OCYINECTBJIEHHS OCTABJIECHO
IPOCTPAHCTBO PSIIOM C HAarpeBaTeNIbHbIM MONy3sioM 21 B mepBoM oObemMe. DTO MPOCTPAHCTBO
COOTBETCTBYET TOW YaCTU YCTPOUCTBA 1, FeHEPUPYIOINEro a3po30iib, KOTOpast HauboJee ysa3BUMa
IUIl YT€UKH TeIJIa M3 HarpeBarelbHOro moaysia 21, M OCTaBIeHO MyCThIM BO H30eKaHUE
BO3JICMCTBUSL YTEUKH TEIJIa HA YSI3BUMBIE KOMIIOHEHTBHI. B 3TOM IyCTOM NpPOCTPAHCTBE MOXKET
NOAJIEPXKUBATECST BakyyM (TIpH 3TOM «BaKyyM» 371€Cb O3HA4aeT BO3AYX C JABJIECHUEM,
CYIIECTBEHHO MEHBLIMM, YeM CTaHJapTHOE), YTOObl OrpaHHMYUBATH KOHBEKTHUBHYIO
TEIUIONPOBOTHOCTb OT HArPeBaTeNIbHOTO NnoAy3ia 21. AJBTepHATHUBHO 3TO IyCTO€ MPOCTPAHCTBO
MOKET OBITh 3aIOJIHEHO BO3AYXOM. B 3TOM cliydae BO3IyXy MOXKET OBITh TO3BOJIEHO MPOTEKATh
MEXAY MyCTBIM MPOCTPAHCTBOM U BHEIIHEN CTOPOHOH YCTPONCTBA 1, FeHEPUPYIOLIETO a3p030ib,
IUTsl CMSITUEHHUsI BO3JIEHCTBYS BHYTPEHHEH YyTEUKH TeIla U3 HarpeBaTebHOro noaysna 21.

Kak nokazano Ha ¢ur. 2B, mogysen 12 kopmyca sIBISETCS MO CYLIECTBY MOJIBIM, YTOOBI
BMeIIaTh IO MEHbLIEH Mepe YacTb MPOMEXKYTOUHOTo moxaysia 13. Kak MmoxxHO BuneTs Ha ¢ur. 1B,
B OTOM BAapUAHTE OCYILECTBJIICHUs NPOMEXYTOYHBIA noaysen 13 BeicTynmaer u3 noaysna 12
KOpIlyCa U 4aCTUYHO BMelnaeTcs noaysioM 11 goctyma. B apyrux BapuaHTax OCYLIECTBIICHHUS
IIPOMEXKYTOUHBIN NOAY3€M 13 MOXKET MOIHOCTBIO BMEINAThCs B oaysen 12 kopnoyca.

Teneps co ccpukoit Ha ¢gur 3A u 3B mokasaHa yacTb moxysnia MUTAHUS U YIIPABICHUS
ONHOTO M3 BapHAaHTOB ocymecTBieHHs. OHa MoxeT (AaKTHYECKH TNPENCTaBIATh WIH He
NPEACTaBIATh COOOH 3Tall MPU U3TOTOBJIEHNH COOTBETCTBYIOIIErO YCTPONHCTBA, TeHEPHPYIOLIETO
a’po30Jib, HO OHA BKJIKOUEHA CIONIA, B YACTHOCTH, AJII TOrO, YTOOBI MOKa3aTh AETaIH IMOAYy3Ja

NUTAHUS U YIOPABJIEHUS 3TOro BapuaHTta ocyumectsieHus. Ha ¢ur 3A omopnas pama 223
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HarpeBaTeIbHOIO MOAy3Ja M OMOpHas pama 224 UCTOYHMKA BJIEKTPONUTAHMS IMOKa3aHbl Kak
«TpO3pavHbIE» C UCMOJIb30BAHMEM NMYyHKTHPHBIX JMHUMN, Tak uTo nepsas PCB 31 BunHa mexny
JBYMsI PaMaMH, PacrojioKeHHas! BIOJIb JUTMHBI OTMIOPHON pambl 223 HarpeBaTenbHOro noaysna. C
ApyToii CTOpOHBL, Ha ¢ur. 3B mpencraBieH CIUIOMIHON BU, HA KOTOPOM BUAHO, 4TO nepsasi PCB
31 yacTMYHO 3aK/IIOYeHa MEXIy ONOPHOW pamMoil 223 HarpeBaTeIbHOrO MOAY3JIa U ONOPHOMU
pamoli 224 UCTOYHUKA 3JIEKTPONUTAHUA. B 5TOM BapuaHTe OCyIIeCTBJIEHUs OMOpHAas pama 223
HarpeBaTeJIbHOrO TMOAy3Jia M OnopHas pamMa 224 HMCTOYHUKA BJIEKTPOINUTAHUS BbIPOBHEHBI
OTHOCHUTENIbHO IpPyr Apyra Ha Kaxkmoit crtopone mepsoii PCB 31. Oto pacnonokeHne uMeeT
MPEeUMYIeCTBO, cocrosiimee B ToMm, 4to mnepsas PCB 31 pacnonoskeHa BO BTOpoM oObeme
(3aIuIIEHHOM OT YTEYKM TeIUla W3 HarpemBareilbHOro moxysia 21) u B TpetbeM oObeme
(3aIIMINEHHOM OT TEeKy4Yel Cpenbl, MPOUCXONmAINedl W3 WUCTOYHMKAa 221 3JIeKTponUTaHus).
CoOOTBETCTBEHHO, OOWH WJIM HECKOJbKO XPYNKHX KOMIIOHEHTOB (TO €CTb KOMIIOHEHTOB,
YyBCTBUTEJBHBIX K TEIUTy HJIM YyBCTBUTENBHBIX K TEKYYHM CpeldaM, KOTOpPble MOTYT OBITh
NPOM3BENEHbl HCTOYHUKOM 3JIEKTPOIUTAHUS) CXeMbl 222 yIIPaBISHUS MOTYT OBITh PACIIONOKEHBI
Ha ofHON miM Ha obemx croponax nepsoii PCB 31 u, 4yroObl ncnonb3oBarh OONBIIVIO YacTh
romaau nosepxHoctyu nepsoit PCB 31, 3ta PCB moxer 6piTh nByxcToponHeit PCB. Hanpuwmep,
Ha nepBoii PCB 31 moryT ObIThP YCTaHOBJIEHBI MUKPOCXEMa MPOLECcCOopa WM MHKPOCXEMa
3aMIOMUHAIOLIEr0 YCTPOUCTBA.

Jns oOnerdeHuss BbIPAaBHUBAHMS OIOPHOW pambl 223 HarpeBarelbHOro IMONy3Ja |
OMNOPHOM pambl 224 HUCTOYHUKA BJIEKTPONMUTAHUS B 3TOM BAPUAHTE OCYIUECTBJICHUs OIOpPHas
pama 223 HarpeBareJIbHOIO MOAy3Jia U ONOopHas paMa 224 NCTOYHUKA 3JIEKTPONUTAHUS COAEPKaT
COOTBETCTBYIOIIHE IEPBbIE HANPABISIOMNE 3JIeMeHThl 32 1 32', KOTOpble COBMEIIAIOTCS, KOTna
pambl BBIPOBHEHBI MpaBWJIbHO. Hanpumep, mepsble Hampapisiolue 31eMeHThl 32 u 32' MoryT
OBITh BBICTYNAMH WM WTU(HTAMU U COOTBETCTBYIOLIMMH YIIyOJICHUSIMH WJIM OTBEPCTHAMHU. B
OPYTUX BapHaHTaX OCYILIECTBIICHUs, AOTOJHUTENBHO WM BMeCTO 3Toro, nepsas PCB 31 moxer
cComepkaTh TMEPBbIE HAMPABJSIFOIIME BJIEMEHThl il BbipaBHMBaHHS TmiepBoii PCB 31 ¢
COOTBETCTBYKOLIMMHU  MEPBBIMU  HANpPaBSAKOIUMU  3JE€MEHTAaMU  ONOPHOM  pambl 223
HArpeBaTeJIbHOTO MMOAY3J1a H/HIIH ONOPHOH paMbl HICTOYHUKA SJIEKTPOITUTAHUSL.

Jlnst obnerdeHus: BIpABHUBAHUS MOAy3J1a 22 MUTAHUS U YIIPABJIEHHs C HArPEBaTEIbHBIM
NOAY3JI0M 21 OnopHas paMa HarpeBaTeIbHOrO MOAY3J1a TAKKE COAEPKUT BTOPbIE HAPABIISAIOLINE
sneMeHThl 33, 35, BBIIOJHEHHBIE TaK, YTOOBI IMOIXOIUTh K COOTBETCTBYIOIIUM BTOPBIM
HaIPaBJIAIOLIMM 3JIEMEHTAM Ha HarpeBaTeIbHOM monysue 21.

Kpowme Toro, B 3TOM BapHaHTe OCYIIECTBIECHHU OAY3 €T IUTAHUS U YIIPaBIeHUs: 00pa3oBaH

C UCIMOJNB30BAaHUEM COECIMHUTENEN 34 Ha 3allenKax, KOTOpble IPUKPEIUISAIOT OMOPHYIO paMy 223
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HarpeBaTeIbHOIO IMONAy3Jia K ONOPHOM pame 224 HUCTOYHUKA BJIEKTPONUTAHUS U TE€M CaMbIM
yaep>kusatoT nepsyro PCB 31 Ha mecre.

Teneps co cebutkoit Ha ur. 4A, 4B, 4C u 4D nokasaHa fpyras 4acTh IO1y3J1a MUTAHUSA U
yIpaBJeHUs] C pa3HbIX no3uuuii Bokpyr y3na. Kak u B cnyuae ¢ ¢ur 3A u 3B, ona moxer
(dakTUYeCKH TPEACTaBIATh WM HE TMPEACTaBIATh COOOH J3Tam MpU  H3TOTOBJIEHHU
COOTBETCTBYIOILIETO YCTPOWCTBA, TIEHEPUPYIOLIETO a’po30Jib, HO OHA BKJIIOYEHA CHOZA, B
YaCTHOCTH, JJIS1 TOTO, YTOOBI MOKA3aTh JETAH MOAY3J1a MUTAHUS U YIPABJICHUS STOTO BapHaHTA
ocymectBienusi. OnopHasi pama 224 UCTOYHHKA 3JIEKTPONUTaHuUs mokasaHa Ha ¢ur. 4C u 4D, Ho
onymeHa Ha ¢pur. 4A u 4B. [ moHNMaHUs CMBICJIA CPABHEHUS 3THX (QUTYP CIEAYeT OTMETUTD,
yto ¢ur. 4B oTpaskeHa ropu30HTaNIBHO OTHOCUTENBHO (ur. 4A, 4C u 4D s Oonee 3¢ exTuBHOrO
oroOpaxenus: ruokoro yuactka 41 PCB.

Kak mokazano Ha ¢ur 4A-D, moaysen 22 muTaHWs U YIPABICHUS COMJIACHO 3TOMY
BapUaHTy ocymecTBieHus: conepkut nepsyio PCB 31, sropyto PCB 42 u ruGkuii ygactok 41
PCB, npudem mnepsas u Bropas PCB 31, 42 coequHeHsl Ipyr ¢ IPyroM C MOMOIIBI THOKOTO
yuactka 41 PCB. Kaxnas u3 nepsoit PCB 31 u Bropoit PCB 42 umeer ogMH WM HECKOJIBKO
KOMITOHEHTOB CX€Mbl 222 yIpaBJieHus], yCTAHOBJICHHBIX HAa HEW. B 5TOM BapuaHTe OCyILIE€CTBIICHHUS
noAysen 22 MUTaHUs U YIIPaBJIEHUS MOXET colepkaTb AomnoiHurensHele PCB, nanpumep, Ha
KOTOPBIX PA3MEIIAIOTCS MACCUB 225 MHIUKATOPOB U 3JIeMEHT 226 BBOAA, MOKa3aHHbIE HA Gur. 2A
u 4C.

I'ubkuii yuactokx 41 PCB o0GepHyT BOKpYT OMOpPHOH paMbl 223 HarpeBaTebHOTO MOAY3J1a,
a Bropast PCB 42 npukpernuieHa k onopHoi pame 223 HarpeBaTeJIbHOTO IOly3J1a TaK, YTO ONOpHAsI
pama 223 HarpeBaTebHOrO noaysJia Haxoxurcs mexny nepsoit PCB 31 u Bropoii PCB 42. Takoe
ucnosib3oBaHue rudkoro yyactka PCB 03Ha4aeT He TONbKO TO, YTO KOTIa OIHA U3 MEPBOM U BTOPOIt
PCB 31, 42 3adukcupoBana, Toraa Apyrast JIETKO HANMpPAaBISIETCS B MPABUIBHOE TOJOKEHHE, HO
TaK)Ke O3HA4YaeT W TO, YTO U CXEMbI YIpaBieHUs 222 MOXKHO JIETKO Hameyararb OOJbINYIO
MJIOLIAAb 34 OJUH Pa3 U B TO K€ BPEMs PA3EIUTDh €€ MEXAY HECKOJbKUMH MOBEPXHOCTAMMU AJIS
pa3MeLIeHNs] CXeMbl yrpaByieHus1 222 B MPOCTPAHCTBE HENMPABWIJIbHOW (POPMBI U YMEHBIIEHHSI
NPOCTPAHCTBA, HEOOXOMUMOTO JJIsl CXeMbl 222 YNpaBlIEHHs, & TAKXKE 3TO TIOMOTaeT YMEHbLINTD
00BeM yCTPOICTBA 1, TeHEPUPYIOLIETO a3PO30JIb.

Ha ¢ur. 4A takke nokasaH mpuMep MepBOro HarpasJsroIero snemenTa 32" B nepsoii PCB
31, ONMCAaHHOrO BbILIE KAK JOMOTHEHUE WU ANBTEPHATUBHBIN BAPUAHT K IIEPBBIM HANPABJISIOIIUM
sneMeHTaM 32 u 32' B omopHO#l pame 223 HarpeBaTesNbHOIO IMOAYy3Ja U OMNOPHOH pame 224
HCTOYHUKA SJIEKTPOMUTAHUS.

Kak nokazano Ha ¢ur. 4B, 4C u 4D, Bropas PCB 42 pacnonoxeHa BIOJIb ONOPHOH pambl

223 HarpeBaTesIbHOrO MoAy3Ja, 00pasysl YacTh MEPEropoaKU MEXIY MEPBBIM 00BEMOM U BTOPBIM
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oobemom. Jlpyrumu cioBamu, ogHa cropoHa Bropoii PCB 42 orkpeita nepsomy o0beMy, rae oHa
MOKET OBbITh MOABEPIKEHA BO3ACHCTBHUIO YTEUKH TEIIJIa U3 HArpeBaTeNIbHOTO rnoxysna 21, a npyras
cropoHa Bropoii PCB 42 nubo npueraer k onopHo pame 223 HarpeBaTebHOTO MOAy3JIa, JIU00
oOpameHa k 3a3opy B Hell. [lockonbky omHa ctopona Bropoit PCB 42 moxer momseprarbes
BO3ZICHCTBUIO YTE€UEK TEIUIA, MPEANOYTUTENbHO, yToObI Bropast PCB 42 Obuia omHOCTOpOHHEH U
KOMITOHEHTBI CXeMbI YIIpaBleHHs1 222 MOHTHPOBAINCH IO OONbLIEH YaCTH Ha TOH CTOPOHE BTOPOH
PCB 42, xoropast HaxonuTcsi BO BropoM oobeme. ITonnoskka Bropoii PCB 42 B Takom ciydae Oyner
BBICTYIIaTh B KQYECTBE TEIUIO3AINUTHI JJISl 3AIIUThI CXeMbl 222 YIpaBISHHsS BO BTOPOM O0OBEME.
Tem He MeHee, YTOOBI HAHTH KAaKOE-TO MPUMEHEHUE CTOPOHE BTOPOH miarel 42, 0OpaleHHol K
NepBOMYy O0BEMY, 3Ty MOBEPXHOCTb MOKHO CHAOAWTBH 3JIEKTPUUECKUMH KOHTaKTaMu 44 nis
TECTHPOBAHUS W/WJIHM JJIsl TIOAKJIIOYEHUS] K HArpeBaTeIbHOMY moay3ny 21. DTu KOHTakThl 44
OCTAIOTCSl OTKPBITBIMH, KOTHA IMOAy3es 22 TMUTaHWA WM YIpaBlIeHHs coOpaH, 4To olnerdaer
UCTbITAHUE MOAY3J1a MUTAHUS U YIIPaBJIEHUs] U YCTAHOBJIEHUE JIEKTPUUECKUX COSMHEHUN MEKAY
HarpeBaTeJbHbIM Toay3JioM 21 u moaysnom 22 nuTaHus U ynpasieHus. OnopHas pama 223
HAarpeBaTeIbHOrO MOAY3J1a MOXKET JOMOIHUTEIBHO COAEPIKATh COeNUHUTENHN 43 Ha 3a1enkax s
npukperierus sropoit PCB 42 k pame.

Ha ¢ur. 4C nokasan 3a30p B onmopHO# pame 223 moaysJjia HarpeBaTels, Yyepe3 KOTOPBIM
MOYKHO YBHJI€Tb KOMIIOHEHTBI CXeMbl 222 ylpaBiieHUsl, ycTaHOBJIeHHble Ha nepsoii PCB 31, no
Toro kak Bropast PCB 42 Obuia npukpersieHa Kk OIopHOH pamMe HarpeBareabHoro noaysia. Ha atom
srane coopku PCB 31, Tem He meHee, npukperuiena ko Bropoit PCB 42 ¢ nmomouipto rudkoro
yuactka 41 PCB. Ha ¢ur 4C Takke mNOKa3aHbl KOMIIOHEHTbI CXeMbl 222 yIpaBleHUs,
ycranosneHHele Ha PCB 42. Korma Bropas PCB 42 mpuxperieHa k omopHOil pame 223
HarpeBaTeJIbHOrO MOAY3J1a, KOMIIOHEHTHI CXeMbl 222 yIpaBJieHus, YCTAHOBJIEHHBIE HA NEPBOH U
Bropoii PCB, 3amumenst noxpnoxkoit Bropoii PCB 42, Bmectre ¢ omopHoil pamoii 223
HarpeBaTeJIbHOrO TOAY3Jia, OTHENSIIONIeN TepBblli 00beM, KOTOPBIH MONBEPIKEH BO3MEHCTBUIO
TEIUIa OT HarPeBaTEIBbHOTO Moay3Jia 21, oT Broporo o0beMa, conepkamero cxemy 222 yrpaBieHUs
U uctoyHuk 221 snextponuranusi. C apyroii CTOpoHBI, Kak mokasaHo Ha ¢ur 4D, obparHas
cropona Bropoii PCB 42, B ToM uncie sneKTpuieckie KOHTakThl 44, oOpalieHa B mepBblii 00BeM.

Ha ¢ur. SA, 5B u 5C nokaszaHbl HEKOTOPBIE TOTIONHUTENbHBIE I€TAIN HArpeBareIbHOIO
nonysJna 21, kak OMMCaHO HUXKE.

Ha ¢ur SA u 5B mpeacraBieHbl, COOTBETCTBEHHO, BHIbI C TOpua H COOKY
HarpeBarejpHOro moxaysna 21 B cbope. Ccwunasice Ha ¢ur SA u SB, Ha KakKOOM U3 KOHLIOB
HarpesaTesbHOro nonysia 21 mpegocrasieHa Topuesas pama 51 HarpeBaTens Ajsi MOANEPKKH,

BBIPDABHMBAHUsI WM KpPEIUIEHUsl HArpeBareJbHOro noaysia. Topuesble pambl S1 Harpesarens
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ColepKaT COOTBETCTBYIOIIME BTOPBIC HAIpaBJBIOMUe djaeMeHThl 33' u 35' misa olnerdeHus
BBIPABHUBAHUs HarpeBaTeJIbHOro noAysia 21 u nonysna 22 nuTaHus U yNpaBIeHUs.

Mexny TopueBbiMH paMaMu 51 Harpesaress NPEeAyCMOTPEH H3OJLIMOHHBIA KOXYX 52.
H305A1MOHHBIN KOXKYX 52 OKpPYy’KaeT HarpeBaTesIbHyI0 KaMepy 53 U Harpesaresb 54, KOTOpbIE Ha
¢ur. 5C nokaszanel oTaenabHO. HarpeBarenbHasi kamepa MpPEACTaBisieT COOOW MPOAOIrOBaTYIO
KaMepy, OTKPBITYIO C OAHOIO KOHIA, COOTBETCTBYIOINEro momysiay 11 nmoctyma, u comepkur
TETUIONPOBOHBIA MaTepuall, TAKOW KaK MeTasul, YTOObl MPOBOAUTH TEIUIO OT Harpesarens 54,
00epHYTOro BOKPYI HApy>KHOW YaCTH HarpeBaTeIbHON Kamepbl 53, k Marepualy cyOcrpara,
00pasyro1ero a3po30Jb, B HArPeBaTENbHOM kKaMepe 53. M30MAuOHHBIN KOXKYX 52 mpeayCcMOTpeH
U M3OJSIUH M yIEpiKaHUsl TeIvla, TeHepHpyeMoro Harpesareiem 54, 4roObl Teruio Ooee
5 (PEKTHBHO MMONABAJIOCh B HArpPeBaTENbHYK Kamepy 53 W 4ToOBl Jpyrue KOMITOHEHTBI
YCTPOWCTBA 1, TeHEepUpPYOINEro aspo30ib, MEHbIIE MOABEPraJUCh BO3ACUCTBUIO TEmjaa OT
HarpeBatess 54. B 5TOM BapuaHTe OCYIIECTBICHUS HArPEeBaTeIbHbIN NOAy3€e 21 TONOJHUTENBHO
COIEPKUT JATYMK TEMIEPATYPhI I U3MEPEHHsI TEMIIEPATyPhl B HArPEBATEIbHOM MOAY3JIE.

Harpesatens 54 u partumk TeMmmeparypbl HMEKOT OSJIEKTPUYECKHE KOHTAKThbl HWJIN
COEIMHEHMs], COOTBETCTBEHHO, AJI MOJYYEHUS 3JIEKTPONUTAHUSA U JJIs1 IOJYYEHHUs] Pe3yJbTaToOB
WU3MEPEHUN.

Ha ¢ur 6A u 6B cxemarnuecku H300pa’k€HO TO, KAaK YCTAHOBOYHBIN KONMadok 23
WCIIOJIB3YETCS [JIs1 3aBEPLUEHUs] TPOMEKYTOUHOIO noaysJia 13.

Kak nmokasano Ha ¢ur. 6A, COOTBETCTBYIOIINE BTOPbIE HANPABIAIOLINE JIeMeHThI 33, 33/,
35 u 35' HarpeBarenpHOro noaysia 21 u moxmysna 22 nmuTaHWA M YIPABIEHUS BBIPOBHEHbBI U
NOAOTHAaHBI ApPYr K Apyry. Kak u B ciydae NepBbIX HANpaBSIOLIMX 3JIEMEHTOB, BTOPBIE
HAMpPABISIOIIME 3JIEMEHThl MOTYT MPENCTaBIATh COOOH BBICTYNBI WM INTHPTH U
COOTBETCTBYIOIME YIIYOJIEHHs WJIM OTBEPCTHUS. B pe3ynbrare 3TOro BbIPAaBHUBAHUS U MTOATOHKH
HarpeBaTesIbHbIN nonysen 21 u noaysen 22 nuTaHus U yIPaBJICHUs PacloNaratoTCsl MPaBUIIbHO,
HO BC€ €l1l[€ HE CKPEIJIEHBL.

Kak mokazano Ha ¢ur. 6B, ycTaHOBOYHBIN Konmadok 23 (MOKa3aH «KaK MpPO3PavHbIiD
NYHKTHPHBIMU JIMHUSIMH) BBITIOJIHEH C BO3MO)KHOCTBIO YCTAHOBKM Ha KOHIIE BBIPOBHEHHBIX
HarpeBaTesIbHOro noaysia 21 u noaysna 22 nuTaHus U yIpaBiIeHUs B IPOAOIbHOM HAIIPaBJICHUH,
[0 MEHBLIEH Mepe YaCTHUYHO MOKpPBIBasi HArpeBaTeIbHbIN noaysen 21 u nmonysen 22 NUTaHUs U
yOpaBiieHusl. YCTAaHOBOYHBIN KOJMA4oK 23 o0pasyer BepXHIOK 4YacTh y3Jia PaMbl, UMEHOIIETO
npubmmsurenbHo T-o0pasHyro (GopMy M comepsKamero ONnopHyr pamy 223 HarpeBaTeIbHOTO
NOZly3J1a U OINOPHYIO pamy 224 HCTOYHHUKA 3JIEKTPONHUTAHUS, U MOXET OBbITh PACIIOJIOKEH TaK,
94TOOBI 3aKPHIBATH BEPXHIOK 4acTb OOBEMOB C MEPBOTO IO MATHIN (IAe «BEPXHsS» OPHUEHTALUS

OTIpeNeNIIeTCs] Ha OCHOBE OpPUEHTAllMM YCTPOWCTBA, Kak OHO MokazaHo Ha ¢ur 1A), xorma
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NPOMEXYTOUHBIH moxy3en 13 pasmemmeH B momysie 12 kopmyca. Takum oOpa3om, Koraa
KOMIIOHEHTBI TIPOMEXKYTOYHOTO MoAy3ia 13 moyukHbI OBITH MOIBEIIEHBI B KOPITyCe, HE Kacasch
KOpIIyCa, 3TO MOXET OBbITh PEANM30BAHO IPSIMBIM WJIHM OMNOCPEAOBAHHBIM IPHUKPEIUIEHHEM K
YCTaHOBOYHOMY KOJITTAUKy 23.

Harpesarenbnbiii nogysen 21, moaysen 22 nmuTaHus U YHOPaBIE€HUS M YCTAHOBOYHBIN
KOJITIAYOK 23 mpUCTOCOOTIEeHbl Ui B3aMMHOW OJIOKMPOBKM JpPyr Apyra TakK, 4YTO KOrzma
YCTAHOBOYHBIN KOJMA4doK 23 pa3MelleH I[OBepX KOHLA, HarpeBaTeNbHbId monysen 21 wu
nozy3es 22 MUTaHUs U YIPABJICHUS He MOTYT OBITh OTAEJIEHBI APYT OT Apyra. B uacTHOCTH, B 3TOM
BapUAHTE OCYINECTBJICHUS] YCTAHOBOYHBIN KOJIAYOK 23 MPHCIIOCOONEH OKPY)Karb M YaCTUYHO
MOKPBIBATh KOHEL| BBIPOBHEHHBIX HarpeBaTeNbHOrO noaysia 21 u nopysna 22 nutaHus u
VIIPaBJICHUs] BOKPYT MPOMOJILHOW OCH, a BTOpbIC Harpasjsitoumue saemMeHTtol 33, 33', 35, 35
pacIoNOKEHbl TaK, 4YTOOBI MPEAOTBPALIATh OTHOCHTEIBHOE MBIKEHHS B IPONOJIBHOM
HAIPABJICHUHM MEXy HarpeBaTeNbHbIM MOAY3JOM 21 W momysnoM 22 muUTaHUsA U yIpaBJIeHUS,
MOCKOJIBKY OHO MEPNEHIMKYJISPHO HAMpPAaBICHUK) BTOPBIX HAMNPABISIFOLUX 3JIEMEHTOB. Takum
oOpasom, Omaromapsi NMPHUKPEIUIEHHUIO YCTAHOBOYHOIO KOJMavka 23 K OOHOMY HIM OOOMM U3
HarpeBaTeIbHOrO noaysia 21 u monysna 22 NUTaHus U YOPaBJIEHUs OTHOCHUTEIbHOE IBHXEHUE
MEXAy HarpeBaTebHbIM MOAY3JIOM 21 1 mony3aoM 22 nUuTaHus U yIpasJieHUs NPeIOTBPAILAeTCs
KaK B IPOJOJBHOM HANPABJICHUH, MOCKOJBKY 3TO OBIIO OBl MONEpeKk HarpaBlIeHHs BTOPBIX
HAIpPAaBISAIOMINX 3JIEMEHTOB, TaK M BOKPYI HPOJOJBHON OCH, MOCKOJIBKY 3TO ObuIO ObI MO0
NIOTIEPEK HAIpaBJIEHUs] BTOPBIX HAINPABIAIOIIUX 3JIEMEHTOB, JHOO ObUIO OBl MPEnOTBpAILEHO
HOKPBIBAIOLIMM M OKPY’KAIOIIMM YCTAHOBOYHBIM KOJNMAYKoM. Takum o0pa3oM, HarpeBaTelbHbINH
nony3en 21 3apuKcupoBaH Ha MOAy3Je 22 MUTAHUS U YIIPABICHUS.

B 3TOM BapuaHTe OCYIIECTBJICHHs] YCTAHOBOUHBIN KOJNMA4YOK 23 MPUKPEIJIEH K ONOPHON
pame 224 UCTOYHHUKA AJIEKTPONUTAHUS MOAY3J1a 22 MUTAHUS U YIIPABIEHUs B TOUKe 61 kperienus
YCTaHOBOYHOTO KoJmnauka. CKperuieHne MOKeT ObITh OCYIIECTBJICHO C MCIOJIb30BAHUEM OTHOTO
WJIM HECKOJIBKUX ABYCTOPOHHUX KPEMEXKHBIX CPEACTB, TAKUX Kak BUHTHL. [Ipu BeIMOIHEHNHN TAaKOTO
CKpEIJIEHUs C UCIIOJIb30BAHUEM IBYCTOPOHHUX KPEIMEKHBIX CPEACTB HArpeBaTeNbHbIN noaysen 21
Jierde U3BJIEKATh JUJIsl OYUCTKH, XOTs B IPYTUX BapUAHTaX OCYILIECTBJIEHUs B TOUKe O] kpenneHus
YCTAHOBOYHOTO KOJINAYKa UCIIONb3YETCsl COSAUHEHNE € 3alEIKAMU WU C HATATOM.

Crnenyer OTMETUTb, UYTO YCTAHOBOUHBIM KOJMA4dOK 23 He SIBISAETCS CYIIECTBEHHBIM JJIs
KpEIUJIEHUs] HarpeBaTeNbHOro nofysia 21 Ha noxaysne 22 nmuTaHus U yOPABJICHUS U B JPYIUX
BAPUAHTAaX OCYINECTBJICHUS BMECTO OTOrO TaKO€ KpPEIUIGHHE MOXET OBITh BBITIOJIHEHO
MOCPENCTBOM O0ECTIEUEHHSI IOTIOTHUTENbHBIX COENUHUTENEH C 3aIleIKaMU HITH C HATATOM BMECTO
BTOPBIX HaNpaBisArOIUX 3jgeMeHToB 33, 33', 35, 35' unm B OMOfSHEHHWE K HUM. OJTOT

aHbTepHaTHBHbIﬁ BapuaHT OCYHICCTBJICHUA JOIIOJITHUTECIIbHO COKpamaeT KOJIUYCCTBO
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KOMIIOHEHTOB M 3TaroB, TPeOYIOIMXCS Ml W3TOTOBJIEHUS YCTPOHCTBA, TEHEPHPYIOLIETO
asposonb. Tem He MeHee, Oaxe €CIU YCTAHOBOYHBIM KOJIMAYOK 23 HE HCIOJIB3YeTCs AJIA
KpeTJIeHUsl HarpeBaTeabHOro noaysna 21 Ha moxysne 22 mUTaHUS U YIPaBJIeHUs, obecrieueHue
HaJIU4YUsl yCTAHOBOYHOIO KOJNMadka 23 SBJSETCS MPEUMYIIECTBEHHbIM [UIsl NPUKPEIICHUs
noaysna 11 pocryma u mopaysna 12 kopmyca. B 4aCcTHOCTH, yCTaHOBOYHBIM KOJIAYOK 23
obecrieunBaeT nHTEPQEIC MOAYIBHOTO KPETUIEH!sI, KOTOPBIH HE 3aBUCUT OT JPYTHX KOMIIOHEHTOB
MPOMEKYTOUHOTO MOAy3Ja 13 ¥ KOTOPBIH MOXKHO MPUCTIOCOOUTD [T yIOOHOTO MPUKPETICHHS K
KOPIyCy YCTPOMCTBA OTAENBHO OT JIF000# aganTaiuu HarpeBarebHOro noaysia 21 u momysna 22
MIUTaHWS U YIIPABJICHUS IS IPYTUX Lesel.

Korna wHarpeBarenpHbIi momy3en 21 Obul 3aKkperieH Ha Tmoaysjie 22 TNUTaHUA U
yIpaBJIEHUs, KaK MMOKa3aHo Ha (ur. 6B, snekTpuyeckne COeqUHEHUs, TAKUE KaK MMPOBOAA, MOYKHO
JIETKO YCTaHOBUTh MEXy HarpeBaTeIbHbIM OAY3JIOM 21 1 nony30M 22 NUTaHWs U YIIPABIIEHUS,
UCIIONIb3Ysl OTKPBITBIE 3JIEKTPUYECKHE KOHTAKThl 44 moaysna 22 NUTAHUA U YNPABIEHUS WU
JJIEKTPUYECKHE KOHTAKThl WJIM COEAUHEHWs HarpeBaTtensd 54 U JaT4WKa TeMIlepaTrypbl
HarpeBaTesIbHOro noaysina 21.

Teneps co ccputkoii Ha pur. 7A 1 7B onmcaHbl HEKOTOPBIE JOTIOIHUTEIbHBIE TIOAPOOHOCTH
nonysna 11 gocrymna.

Ha ¢ur. 7A nokasan Bug noaysna 11 gocryna, B KoTopoM kopryc 71 1ocTyna BBIIOTHEH
«Tpo3payHbIMy (TIOKA3aH NYHKTHUPHBIMU JIMHUSMH), YTOOBI MOXKHO OBLIO JIETKO YBHIEThb
BHYTPEHHHUE NpU3HaKu noaysna 11 gocryna.

Kpenuka 111 npukperuiena x kaperke 73 Oerynka. Kaperka OeryHka BBINOJHEHa C
BO3MO)KHOCTBIO CKOJIbJKEHHUSI BIOJIb HANPaBJIsIIoLIeit 74 OeryHka Tak, 4to Kpbiuka 111 ckoap3uT
MEXy OTKPBITBIM IMOJIOKEHHEM U 3aKPBITHIM MOJOKEHUEM. B 3aKpbITOM MONOKEHUH OTBEPCTHE
B kopnyce 71 nmoctyma 3a0i0KMpoBaHO KpbIKOi 111. B OTKPBITOM MOJIOXKEHUH OTBEPCTHE B
xoprnyce 71 pmocryma otkpbito. Korma yctpoiicTBo 1, reHepupyrollee aspo3oyib, COOpaHO H
kpbika 111 HAXOMUTCS B OTKPBITOM NOJIOKEHHH, OTBEpPCTHE B Kopryce 71 mocTyna obecrnieunBaeTr
JIOCTYN K HarpeBarejbHOU Kamepe S53.

Kak nokazano Ha ¢ur. 7A, xopryc 71 nocTyna COnep:KUT COSOUHHUTENH 75 ¢ 3alleKaMu
IUIsl TIpUKperieHus: noaysna 11 pgocryma x mpomexyTodHoMy nonysay 13. B stom BapuaHTe
OCYLIECTBJIEHUsT MPENOCTAaBICHBbl [BAa MPOTHUBOMOJOXKHBIX COEAUHUTENS 75 C 3allenkamy,
COOTBETCTBYIOIIME  JIBYM  MEHBIIMM  [POTUBOMOJOXKHBIM  CTOPOHaM  yCTpo#cTBa 1,
TeHEPUPYIOIIEr0 a3p030Jib, XOTSI MOXKHO HCIONb30BaTh JH000€ 3(h(EeKTUBHOE PACHOJIOKEHUE
coenunurenen. Kak U B ciy4yae yka3aHHBIX BbILIE COCAUHUTENEH € 3a1UEIKAMU, 3TH COEAUHUTENN

C 3aleNIKaMU aJIFTEPHATHBHO MOTYT MPEACTABIATE COOOH COETUHUTENH C HATATOM.
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JlononHuTenpHO Kopmyc 71 nocCTynma CONEp:KUT CTYNEHYATYKH) KPOMKY BJIOJb CBOErO
HIDKHETo Kpast (Kak 1moka3aHo Ha ¢urype). BHyTpeHHss1 kpoMka 77 IpOXOOUT BHU3 32 MPeEneibl
BHEIIHENH KPOMKHM 76. DTa CTymeHdaras KpOMKa IOMOraeT CKpemaTh moaysen 11 mocrtyma c
nony3JioM 12 xopryca U MOKET OTBOAUTH YAAPHYIO Harpy3Ky OT COEAUHUTENEN 75 C 3allesKaMHy,
TIOMOTasi TEM CaMbIM IPEIOTBPATUTH MOSIBIEHHE C1a0b0ro MecTa B KOHCTPYKLIMHM Ha CTBIKE MEXIY
noayssaoM 11 noctyna u npoMeskyTOUHBIM noxy3aoMm 13.

Oobparmasich k ur. 7B, Ha 3TOM purype Hanpasisitomas 74 OeryHka CKpbiTa, obecriednBasi
JYYLIUA BHI MexaHu3Ma 78 CMelleHusi OeryHKa, KOTOpPbI JeHCTBYyeT sl BO3BpALICHUS
kapeTku 73 OeryHka u Kpbeimku 111 B 3akpbITOE MONIOXKEHHE. ITO MOMOTAET TAPAHTUPOBATH, YTO

HarpesaTesibHasl Kamepa 53 3aKpbITa, KOTJa OHAa HE UCIOJb3YeTCs.

OHDeI[eJ'IeHI/ISI U aJIbTCPHATHBHBIC BAPHUAaHTHI OCYIIICCTBJICHUA

W3 npuBEeAEHHOTO BbIIIE OMUCAHUS OyIeT MOHSATHO, YTO MHOTHE MPHU3HAKH OMHCAHHOTO
BapUAHTAa OCYLIECTBICHHUS BBINOJHAIOT  HE3aBUCUMblE (YHKUMH C  HE3aBHCHMBIMU
npeuMyiecTsaMu. IlosTomMy BKIIIOUEHHE WM UCKIJIIOYEHHE KaKIAOTO U3 3TUX HE3aBHCHUMBIX
NPU3HAKOB U3 BAPHAHTOB OCYIIECTBJICHUS HACTOSILIETO H300PETeHNUs, ONIpeaeNieHHbIX B (popmyrte
N300peTeHNsT, MOXKET ObITh BEIOPAHO HE3aBUCUMO.

Hanpumep, B OmuCaHHOM BbIIIE BapUaHTe OCYLIECTBICHHS HCIOJB3yeTCs ocolas
KOHCTPYKLUS MTOAy3J1a 22 MUTAaHUs U yIpaBlieHus1, cofep:kainas Heckoiapko PCB. AnsrepHaTuBHO
B IPYTUX BapHaHTaX OCYINECTBJCHHUS cxema 222 ympaBiIeHHs MOXET ObITh MpeaycMoTpeHa Oe3
ucnonb3oBanusg PCB, B yacTHOCTH B cilydae, KOra yIIpaBjieHHe NPOCTOe, Kak B OUY€Hb IPOCTOM
Cly4ae CX€Mbl HACTPOMKU MEPEKJIIovaTessi U MOJIHOTO CONPOTUBJIEHUS ISl BKJIIOUEHUsS U
BBIKJTFOUEHHsI HarpeBaresisi. AJIbTEPHATUBHO BAPHAHTHI OCYIIECTBICHUSI HACTOSIIErO N300 pEeTEeHHSI
MOTYT UMETh TONbKO ofHy u3 nepBoii PCB 31 u Bropoit PCB 42, xak onucaHo BILIE.

TepMuH «HarpeBarenb» ClienyeT MOHMMATh KaK O3HAYAIOLIMK JF0OOE YCTPOHCTBO st
BBIBOJA TEIUIOBOM JHEPrHM, MAOCTAaTOYHOH sl oOpa3oBaHMs a’po30isi M3 cyOcTpara,
oOpasyromero asposonb. llepeHoC TemIoBON »sHepruM w3 Harpepartens 54 B cyOcrpar,
o0pasyromuil a3po30Jib, MOXKET OBITh PEATM30BaH C IMOMOLIBIO MPOBOAMMOCTH, KOHBEKLIUH,
U3JIYUEHUS WK JTF000H KOMOMHALIMH 3THX crocoO0B. B kauecTBe HEOrpaHUYHMBAIOLINX PHMEPOB
HarpeBaTesy, UCHOJb3YIOIIHe MPUHLKII IPOBOAUMOCTH, MOTYT BXOAWUTH B HEMOCPENCTBEHHBIN
KOHTAKT C cyOcTparoM, 00pa3yroIuM a3po30Jib, 1 CKUMATh €0 HIJIM MOTYT BXOAUTH B KOHTAKT C
OTZENbHbIM KOMIIOHEHTOM, TAKUM Kak HarpeBaTesibHas KaMepa, KOTOpBIN caM BbI3bIBAET HArpeB
cybcrpara, oOpa3yrolmero a3po30Jib, ¢ MOMOIIBIO MTPOBOAUMOCTH, KOHBEKIIMH W/ UJTH H3JTyIEeHUSI.

Harpesarenu MOryT nojyd4arb 3JIEKTpUYECKOE€ NUTAHUE, NMUTAHUE OT CrOpaHus WU

JOOBIMHA APYTUMHU NOAXOASALMUMU CPpEACTBAMU. aﬂeKTpI/ILIeCKI/Ie HarpeBarejii MOr'yT BKJIFOYATb
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SJNIEMEHTbl C PE3UCTHBHBIMH JOPOXKAMU (HEOOs3aTeNIbHO COAEpIKALIMMH  U30JIUPYIOIIYIO
HaOWBKY), CHCT€Mbl HHAYKIMOHHOTO HarpeBa (HampuUMep, COIepiKallue >JeKTPOMAarHUT HU
BBICOKOYACTOTHBIM reHeparop) W T 4. Harpesarenb 54 MokeT OBbITh paclONIOKEH BOKPYT
Hapy»XHOI vacTu cyOcTpara, oOpasyrouero a’po3ojb, OH MOXET YaCTUYHO WJIM TOJHOCTBIO
NPOHUKATh B CyOcTpar, oOpasyromui a’po30ib, WM MOXET ObITh peann3oBaHa JIF0Oas
KOMOMHALIMSI 3TUX BapuaHTOB. Hampumep, BMECTO HarpeBaTessi ONMMCAHHOTO BBIIE BapHAHTA
OCYILIECTBJIEHUS] YCTPOMCTBO, TEHEPUPYIOLIEe a’po30Jib, MOKET HWMEThb IUJIACTUHYATHIH
HarpeBaresib, KOTOPBIN MPOXOOHUT B CyOCTpaT, 00pasyroLuii a3p030iib, B HArPEBATEIbHON Kamepe.

TepMuH «IaT4uK TEMIEPATYPhI» UCIIONB3YETCS Il OMUCAHUS 3JIEMEHTA, BHIIOJTHEHHOTO
C BO3MOKHOCTBIO OIpeAeNieHuss aOCOMIOTHOH WJIM OTHOCHTENBHOH TeMIlepaTypbl YacTH
ycrpoiicTBa 1, remepupyromero a3po3oib. OH MOXKET BKJIFOUaTh TEPMOMNAPBI, TEPMOIJIEMEHTHI,
TEPMOPE3UCTOPHI U T. I. JlaT4nK TeMrepaTypbl MOXKET ObITh MPEIYCMOTPEH KaK 4acTb APYroro
KOMIIOHEHTa, WJIM OH MOXET TMpPEACTaBIsITh COOOH OTAENbHBIH KOMIIOHEHT. B HEKOTOpBIX
npuMepax MOXKET ObITh MPENyCMOTPEHO Oojiee OJHOTO JaT4YMKa TEMIIEPATypPbl, HApUMep I
TEKYIIEro KOHTPOJISI HArpeBa pa3HbIX 4acTel YCTPOHCTBA 1, TeHEpUPYIOLIETro a3p030Iib, HAPUMED
IUISL OTIpENeNIEHHs TEMITEPATYPHBIX MPOoQuiIel. AJNBTEPHATUBHO B HEKOTOPBIX MPUMEPAX MATUHK
TEMIIePaTyPbl OTCYTCTBYET; HAIIPUMEP, 3TO MOXKET OBITh BO3MOKHO, €CJIH TETIJIOBbIE MPOMUIIH YrKe
ObUIM HAEKHO YCTAHOBJEHBI U TEMIIEPATYPy MOXKHO IPENNOJOKUTh HA OCHOBAHHUU PaOOTHI
Harpesares 54.

Cxema 222 ynpaBineHus Ha (urypax Imoka3aHa Kak coaeprkamias OHY KHOIIKY,
NPUBOAMMYIO B JeiCTBHE IOJNb30BaTeeM, JUIsl BKJIIOUEHHUS YCTpPOHcTBAa 1, reHepupyrolero
a’dpo30Jb. IJTO COXpaHSET NPOCTOTY YIIPABICHUS M YMEHBINAET LIAHCHI HENPaBHIBHOTO
UCTIOJIb30BAHMS TIOJIb30BATENIEM YCTPOUCTBA 1, TEHEPHUPYIOLIEr0 a’po30Jib, WIM OLIMOKU TpH
YVIPABJICHUH YCTPOWCTBOM |, TeHEpUPYIOIIMM a3po30sb. B HEKOTOpBIX CiydasX, OIHAaKO,
AJIEMEHTBI YIIPABIEHHS BBOAOM, JOCTYITHBIE MOJIB30BATEI0, MOTYT OBbITh OOJIee CIIOKHBIMH, YeM
yKa3aHHbIE, HATPUMEp JJIsl YIIPABJIEHHUs TEMIIEPATypOl, HAIpUMep B Tpenenax MpeaBapuTeIbHO
3aJaHHBIX MPEIEIIOB, Il U3MEHEHHUS! BKYCOapOMATHYECKOro OajiaHca mapa WU MEepeKIIOYeHUs
MEKAY PEeKMMaMU SKOHOMHUHU HEPTUU U OBICTPOTO HarpeBa, HarpuMep.

CyOctpat, obpasyromuii a’3po30iib, COAEPKUT Tabak, HANpPUMEpP B BBICYIIEHHOW WU
depmenTHpOBaHHOH (POpMe, B HEKOTOPBIX CIIydasX C JOMOJHUTENbHBIMA MHIPEAUEHTAMH IS
apOMaTHU3alMy WK MOJy4YeHus1 Ooee OAHOPOIHOrO WIIM B UHOM O0Jiee PUATHOrO BIIEYATICHUSL.
B HexoTophIx mpumepax cyOcTpar, oOpasyrouuii a’po30iib, TaKOW Kak Tabak, MOXET ObITh
o0OpaboraH cpeacTBoM, CIocoOCTRYIOIIM HUcnapeHuto. CpeacTBo, CroCcOOCTBYIONIEE UCTIAPESHHUIO,
MOXKET yIyd4llaThb T€HEpPHpOBaHUE Mapa u3 cydcrpara, oOpasyromero asposonb. Cpeactso,

CHOCOOCTBYIOIIEE UCTIAPEHUIO, MOYKET BKJIFOUATh, HAIPUMED, OO, TAKOW KaK IIHLEPUH, WU
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DJIMKOJIb, TAKOHM KaK MPOMUICHIIUKONIb. B HEKOTOpBIX ciyyasix cyOcTpart, oOpasyrouimii a3po30Jib,
MOJKET He COfeprKaTh Tabak WM 1aXe He CONepKaTh HUKOTHH, & BMECTO STOTO MOXKET COAEpIKaTh
HUHIpEAUCHTbI €CTCCTBCHHOI0 MM HCKYCCTBCHHOI'O IPOUCXOXACHUSA [MJIsI apOMAaTU3alnU,
NPUIAHKS JIETYYECTH, MOBBILICHUS] OMHOPOIHOCTH W/WN 00ECHEeYeHUs! IPYTUX JOCTABIISFOIIUX
ynososnbcTBue 3ddexroB. CyOcTpar, oOpasyromumii a3po30iib, MOXKET ObITh MPEAYCMOTPEH Kak
MarepHal TBEPAOro MM acTO0OPa3HOro TUITA B PE3aHOM, OPHUKETHPOBAHHOMH, MOPOIIKOOOPA3HOH,
IpaHyupOBaHHON (Gopme, HopMe MOJOC WK JIHCTA, HEOOA3aTebHO B BUIE KOMOMHAIIUH 3THX
dbopm. B paBHOIT Mepe cyOcTpar, 00pas3yroluii a3po30Jib, MOXKET MPENCTABISATh COOOH JKUIKOCTD
unu renab. Pa3symeercs, HEKOTOpbIE NpPHUMEpPbl MOIYT COAEpKaTb Kak TBEpAble, TaK H
JKUJIKUE/TeIeBbIe YaCTH.

CrnenoBatenbHO, YCTPOMCTBO 1, TeHepupyollee a’po30Jb, PABHOLEHHO MOXKET
HA3bIBATbCS «HArpeBaeMOe YCTPOWCTBO AJisi Tabaka», «yCTpOHCTBO IJisi HarpeBa Tabaka Oe3
TOPEHMsI», «YCTPOHCTBO MJisi HCMNApEeHUs TaOauyHBIX TPOAYKTOB» M T. M., U 3TO CIEOyeT
HUHTEPIIPETUPOBATh KaK YCTPOUCTBO, MOMXOMsIIee sl MOCTrkeHus 3Tux 3¢ dexros. [Ipusnakwy,
OMHCAHHBIC B HACTOAIIEM NOKYMECHTE, B paBHOfI MEPE NIPUMCHUMBI K YCTpOﬁCTBaM, BBIITOJIHCHHBIM
C BO3MOXKHOCTBIO UCTIapeHust JIEoOoro cydcrpara, o0pa3yromero a3po30iib.

YerpoiictBo 1, reHepupyroiiee a’po30iib, MOXKET OBITh BBITOJHEHO C BO3MOKHOCTBIO
npueMa cyOctpara, oOpa3yroIlero aj’po3oiib, B NPEIBAPUTEIBHO YIAKOBAHHOM HOCHTEJE
cyoctpara. Hocurenb cybcTpara MOXKET B IIUPOKOM CMBICIIE HMETh CXOACTBO C CUIApPETON, UMest
TpyOuaTelii y4acTok ¢ cyOcTpaTtoMm, oOpasyroliuM aspo30ib, PACIOIOKEHHBIM MOAXONSIINUM
oOpa3oMm. B HekoTOpbIe KOHCTPYKIIMU TaKKe MOTYT ObITh BKJIIOYEHBI (DHIIBTPBL, Y4acTKH cOopa
napa, y4acTKH OXJIQXKICHUS U APYTrue CTPYKTYphl. Takoke MOXKeT ObITh PeayCMOTPEH Hapy KHBIH
cloii Oymaru WM OPyroro ruOKOro IUIOCKOrO MaTephalia, Takoro Kak (ojbra, HampuMep, IJis
yaepskaHusi cyocTpara, o0pasyroliero a’po3oiib, Ha MeCTe, Uil JOMOJHHUTENBHOTO CXOICTBA C
curaperoii u T. 1. Hocutenb cyOcTpara MOKeT ObITh BBITIOJHEH C BO3SMOXKHOCTBIO Pa3MeLIEeHUs B
HarpeBaTeJIbHON Kamepe 53 M MOoXeT ObITh UTMHHEE, YeM HarpeBaTesibHast kKamMepa 53, Tak 4To
kpbimka 111 ocraercss OTKPBITOH, MOKAa yCTPOWCTBO 1, TeHepupyromee a’po30ib, CHAOKEHO
HocHTeNneM cyOcTpara. B Takix BapuaHTaX OCYILIECTBIICHHS a9P030Jib MOKET ObITh MPEAOCTaBIeH
HETIOCPEACTBEHHO M3 HOCHUTENs CyOCTpaTra, KOTOPBIA BBINOJHAET (PYHKIUIO MYHIAIITYKa IS
yCTpOICTBA, TEHEPHUPYIOLIErO a3pO30Jb.

B xontekcre AAHHOTO AOKYMCHTA TEPMHUH «TCKy4das Cpe€aa» CJICAYET TOJIKOBATb KaK B
nejaoM OHI/ICbIBaIOH.II/Iﬁ HETBEPABIC MaTc€pUualibl, OTHOCAIIUECCA K TUILY, KOTOprﬁ CHOCO6€H TECYDb,
BKJIKOYas, HO 663 OTpaHHUYCHUS, ra3bl, ;JKUAKOCTH, MACThI, I'CJIN, ITIOPOLIKU U T. II. COOTBeTCTBeHHO,
TEPMUH «(MCECBAOOKMWKXCHHBIC MATCpUaJIbD) CICAYET TOJIKOBATH KaK MaT€pualibl, KOTOPBLIC IIO

CYLIECTBY SIBJISIFOTCSI TEKYUHMHU CpeaaMH WiIH ObUTH MOAU(UIIMPOBAHBI TaK, YTOOBI OHU BeJIU cebs
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KaK TeKy4ue cpenbl. [ICeBIOOKIIKeHHEe MOKET BKJIFOYaTh, HO O€3 OrpaHuyeHMs, U3MEJBICHUE B
MOPOLIOK, PACTBOPEHUE B PACTBOPUTEIE, refie00pa3oBaHue, CrylLeHne, pa30aBieHne 1 T. 1.

B pamkax HacTOSIIEr0 HJOKYMEHTa TEPMUH <JIETY4Hil» O3HA4aeT BEIECTBO, CIIOCOOHOE
JIETKO MEHSATh TBEPAOE WM JKHIKOE COCTOSHHE Ha ra3000pa3Hoe cocTosHue. B kauecTse
HEOTPaHMUYMBAIOLIETO MPUMepa, JieTydee BELIECTBO MOXKET MPENCTaBIATh COOOW BEIIeCTBO,
UMeIolee TeMIeparypy KUIEeHUs WM cyOnumaruy, ONM3KYr0 K KOMHATHOH TeMIeparype, mpu
armoc(epHom naBieHur. COOTBETCTBEHHO, TEPMHH «YJIETY4YHMBaTh», WJIN «IIPUOABaTh
JIETY4YeCThb», CIEeQyeT TOJKOBaThb KaK O3HAYAKOIIUI NpuaaHue (Marepuay) JIETYy4eCTH H/HIH
obecrieueHre UCTIAPEHNUS MJTH IUCIIEPTUPOBAHUS B Mape.

B pamkax HacTOSIIIEro TOKYMEHTA TEPMHUH «Iapy (MM KUCTIapeHus») o3HaqaeT: (1) popmy,
B KOTOPYIO KUAKOCTH €CTECTBEHHBIM 00pa3oM MpeoOpasyroTcs Moj AeHCTBHEM IOCTATOYHOMN
CTeINeH! Teruia; wiu (i) YaCTHULbI JKUIKOCTH/BJIATH, B3BELIEHHBIE B aTMochepe U BUANMBIC
Kak objaka mapa/mpiva; wiu (iil) TeKydyr Cpefy, KOTopas 3amojiHsieT o0beM MmomoOHO Tasy, HO,
uMesl TeMIIepaTypy HUXKe CBOEH KPUTHYECKOH TeMIeparypbl, MOXKET OBbIThb CXKIIKEHA IOI
AeWCTBHEM OTHOTO JIMLIb TaBJICHHUSL.

B cOOTBETCTBHHU C STHM OMNpeneIeHHeM TePMHH «UCTIApsAThY (MJIN IIPEeBPALIaTh B Map»)
o3HavaeT: (1) mpeBpamarb Wik 00eCeYrBaTh MpeBpalleHue B rnap; u (1)MeHsATh  (pU3NIeCcKoe
COCTOSIHHE YacTHII (T. €. C )KUIKOTO WJIH TBEPJIOTO Ha ra3000pa3sHOe COCTOSTHHE).

B KOHTEKCTe MaHHOTO NOKYMEHTa TEPMHH «PacTbUISATh» (MM IIPEBPALIaTh B IbLIbY)
o3HauvaeT: (1) mpeBpamarh (BELIECTBO, INABHBIM O0pPa3oM JKUIKOCTb) B YaCTHLI OYEHb
HeOOJBIIOTO pa3Mepa WK Karuiu; U (i) COXpaHSITh YaCTULbI B TAKOM K& (PH3UUECKOM COCTOSTHUH
(’KMIIKOM WJIM TBEPAOM), KaK 10 PACTIbUICHUS.

B KOHTEKCTE MAaHHOTO JOKYMEHTa TEPMHH «a’po30Jiby O3HA4YaeT CUCTEMY YaCTHII,
IMCTIEPTUPOBAHHBIX B BO3/yXe WM ra3e, TAKOM Kak TyMaH, AbIMKa uin JbiM. COOTBETCTBEHHO,
TEPMHUH «OOPa30BbIBATH a3P0O30JIbY (MJIH «IPEOOPa3OBbIBATH B a3PO30JIbY») O3HAYAET MPEeBPAILaTh
B a3p030JIb U/WJIN AUCTIEPTUPOBATh B BUe a’po3ouisi. ClienyeT OTMETHTD, YTO 3HAYeHHE TEPMHUHA
«a’3p030Jib / 00Pa30BbIBATH A3PO30JIb» COMIACYETCSI C KAXKIBIM U3 OMPENEIEHHbIX BbIIIE TEPMHUHOB
«MPUIABATh JIETYYECTb», «PACHBbLIATEY U «HUCHAPsATbY. Bo u3bexaHue pa3HOYTEHHH TEPMHUH
«a’p030Jib» HCIONB3YETCs Uil COMTACOBAHHOTO OMUCAHUS TyMaHa WMJIM Karesb, COIepsKallux
pacrnbUIEHHbIE, YIETYYSHHbIE MM UCTapeHHbIe YaCTULBL. TepMUH «adp030Jib» TaKKe BKJIIOYAeT
TYMaH WM KaIUIM, COfeprkauue JroOy KOMOMHALMIO PACHbUICHHBIX, YIETYYEHHBIX HJIH

HUCIMAaPCHHBIX YaCTHUL.



DPOPMVIIA U30EPETEHUA

1. YCTpPONCTBO, FEHEPUPYIOLLEE a3PO30Jib, COAEPIKALLEE:

HUCTOYHUK JJICKTPONIUTAHUA,

HarpeBaTebHyI0 Kamepy,

HarpeBareb, BHITOJHEHHBIN ¢ BO3SMOKHOCTBIO MTOJIAUU TEIJIa B HArPEBATEJIbHYIO KaMepy,

CXEMy YINpaBJICHUs, BBIMOJIHEHHYIO C BO3MOXHOCTBIO yHpaBIeHHUs Monayeit
SJICKTPOIIUTAHUA U3 UCTOYHHKA SJICKTPOIIUTAHUSA Ha HAarp€Barecib,

pamy; u

KOpIyc, 5 S 110207 BHYTPEHHEE IIPOCTPAHCTBO, BMeIIaro1ee UCTOYHUK
SJIEKTPOIIUTAHUS, HATPEBATEJIbHYIO KaMePy, HArpeBarelb, CXEMY YIIPABICHUS U PaMy,

IPU 3TOM pamMa PacIioIOKEHA MEXKAY MEepPBbIM OObEMOM BHYTPEHHErO IMPOCTPAHCTBA,
COlep KaIlUM HAarpeBaTelb U HArpeBaTeNIbHYI0 KaMepy, U BTOPbIM OOBEMOM BHYTPEHHETrO

MPOCTPAHCTBA, COACPKAIIUM UCTOUYHUK SJICKTPOIIUTAHUA.

2. YCTpoNCTBO, TeHepupyrwllee aj’po3oib, MO 1. I, omiMyarolmeecss TeM, 4YTO KOPHYC
IpeACTaBiIsIeT COOOH MPOIONTOBATHINA KOPIYC, PEeAHA3HAYEHHBIN AJIS AePKAHUS B PYKeE, & IEPBbIH

o0beM, pama U BTOPOH 00bEM PacONIOKEHBI BAOJb MPOAOIbHOTO HAIPaBJIEHHUs KOPITyca.

3. YCTpORCTBO, FEHEPUPYIOLLIEE a3PO30Jib, IO 1. | MK M. 2, OTVIMYAKOLIEECs] TEM, YTO MEePBBIN

00BeM comepKUT 00JIacTh BO3/IyXa WIIM BAKYyMa, CMEXKHYIO C HarpeBaTeJIbHON KaMepoi.

4. VCTpoiicTBO, TreHepupymollee a’po3osib, MO  JIOOOMYy  HpPEAbIAyLIeMY  IYHKTY,
OTJIMHAOIIEECs TEM, YTO HarpeBareIbHasl KaMepa U HarpeBaTellb YAepKUBAKOTCS PAMOH Tak, 4TO

OHH HE KaCarTCs KOPITyca.

5. YeTpoiicTBO, reHepupyrollee a’po30ib, MO 1. 4, OTIMYAKOUIEECSd TEM, YTO HUCTOYHUK

3JIEKTPONUTAHMS U CXEMA YIIPABJICHUS YACPKUBAIOTCS PaMOH.

6. VYCTpOHCTBO, TeHEepupyrollee a’po30oib, MO0 JHOOMYy MpEOblAyIIeMYy IYHKTY,
OTJIMYAIOLIeeCs] TEM, UYTO CXeMa YINPaBJIeHUs COAEPKUT KOMIIOHEHT, YCTAHOBIIEHHBINH Ha MepBOii

PCB, pacmnoyioskeHHOM BIOJIb paMbl 1 BO BTOPOM O0BbeME.

7. YcTpolicTBO, reHepupyroiee a3po3oib, mo 1. 6, orauyaronieecss Tem, uyto nepeas PCB

TpeAcTaBIsieT codoit 1By cTopoHHIOK0 PCB.



8. VYCTpOHCTBO, TeHepupyrolnee a’3po30oib, [0 JHOOMYy IMpPEAbAyINEMY  IYHKTY,
OTJINYAIOLIEeeCs TEM, YTO AOMOIHHUTEIBHO COAEp>KUT BTOpyro PCB, xoTopas pacnonoxkeHa BAOJb

pPaMbl U MEKAY MEPBBIM 0OBEMOM U BTOPBIM OOBEMOM.

9. YCTpolcTBO, reHepupyrolee aspo30Jib, MO I. 8, ommuaromeecss tem, 4to Bropas PCB
ABsieTcss onqHocTopoHHeil PCB, a cxema ynpaBiieHUs AOMOJHUTEIbHO COMAEPKUT KOMITOHEHT,

ycTaHOBNIeHHbIH Ha Bropoii PCB u Bo BTOpoM oObeme.

10.  VYcTpolcTBO, reHepUpYIOLIEe a3PO30Jb, MO M. 6 WM . 7 U 1o 1. 8 UK I1. 9, oTHMyaroeecs
tem, uto niepBasi PCB u Bropast PCB coenunensr rudkum yyactkom PCB, npu stom nepsast PCB,

Bropast PCB u rubxwuii yuacrok PCB pacrnonoeHbl BOKPYT paMbl.

1. YCeTpoicTBO, reHepUpYIOLLEe a3PO30Jib, MO M. | WK M. 2, OTIMYAKOLIEECs TEM, YTO MEePBBI

00BbEM BHYTPEHHETO MPOCTPAHCTBA COAEPIKUT CXEMY YIIPABJICHUS.

12, VYcrpolicTBO, reHepupyrolee aspo3onb, no I 11, ommmyaromeecs TeM, 4TO pama
pacroyokeHa Tak, 4ToObl MPenoTBpaIlaTh MPOTEKaHHWE TEKydell cpenbl M3 BTOPOro odbema B

NepPBbIi 00bEM.

13. YCeTpoiCTBO, reHepupyrolee a’po3oip, no m. 11 wunu n. 12, ommmyaromeecs TeM, 4TO

HUCTOYHUK SJICKTPONIUTAHUS YACPIKUBACTCA paMOI\/'I.

14.  YcrpoicTBO, reHepupyrolee a3po30b, Mo Jrbomy u3 ni. 11-13, oTiuyaroimeecs TeM, 4To
JOMOJTHUTENBHO COAEPIKHUT:
BTOPYIO pamy, PacroJIOKEHHYIO MEXIy MepBOI YacThiO BTOPOro o0bema, conmepskaruei

CXeMy YyTpaBJIeHHs], U BTOPOI YaCThIO BTOPOro 00beMa, comeprkalieil HCTOYHUK 3JIEKTPOITUTAHUS.

15.  VYcrpoiicTBO, reHepupyrollee a3po30iib, o M. 14, oTnyaroieecs TeM, 4To cxema
yIpaBIeHHs CONEPKUT KOMIIOHEHT, ycTaHOBJIeHHbI Ha PCB, ynep:kuBaemoli Mexxay pamoi u

BTOPOH paMOHu.
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