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(57) Kamsstaroe ycrpoiicto (100) comepuT BITycK-
HOe oTBepcTHe (16) ycTpoiicTBa asis BO3IyXa, BBITYCK-
Hoe otBepctue (18) ycrpoiictBa, kamepy (130) mis
asposomst u cocyx (17). Kamepa mms aspozons nme-
eT BryckHoe oTBepctue (131) Kamepsl M BBITYCKHOE
orBepctue (18) xamepsl W BBHIIOIHEHA C BO3MOXKHO-
CTBIO BMEIIICHNS PACXOIHOTO MaTepHaa, coyeprkalie-
ro cyocrpar (20), remepupyrommid a’posons. Cocyn
nMeeT BIyckHoe orBepctue (16) cocyma ¥ BBITyCK-
HOe oTBepcTHe (15) cocyma m oOpaszyeT BHYTPEHHIOKO
4aCTh, BBIMOTHEHHYIO C BOBMOKHOCTBIO Pa3MEIICHUS
B Hel xunkocty (19) mpu nMCHonbp30BaHUM yCTPOH-
CTBa. YCTPOWCTBO BHITIONIHEHO TaKUM OOpa3oM, UTO
IIPY MCTIOIB30BaHNH IIOTOK BO3/IyXa Yepe3 KaMepy AT
a’p030JIsl, KOTOPBIA BBIXOAWT M3 BBITYCKHOTO OTBEp-
CTHS KaMephl, BBIXOOUT M3 BBIITYCKHOTO OTBEPCTHS
ycTpoiicTBa 6€3 MpOTEeKaHus Yepe3 )KUAKOCTh, XPaHs-
myrocs B cocyne. Takum 00pa3oM, BOIOPaCTBOPHUMBIE
COCTABJISIIOIIME B a3P0O30JIE MOTYT OBITH IOCTaBICHEI
MOJTb30BATENIO KAJIBsIHHOTO YCTPOWCTBAa BMECTO TOTO,
94TOOBI OBITH PACTBOPEHBI MIIH 3aXBaYCHBI JKUIKOCTHIO
B COCYJI€.
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OIIMCAHVE V3OBPETEHNVA
2420-555465EA/085
KAJIBAHHOE VCTPOﬂCTBO, VMMEIIIEE IIYTH I[IOTOKA BOSIOVXA

HacTodamee wmu300peTeHMe OTHOCUTCS K KaJlbSHHBEIM YCTPOMCTBaM, U
B  UYaCTHOCTM K KaJbAHHHM YCTPOMCTBaM, MMEKIMM OYyTM II0TOoKa
BO3OYXa, VI3MEHEHHHE 1o CpaBHEeHUIO c OOBUHBEIMM KaJIb SHHBEMM
YCTPOMCTBAMHA .

KaJjb aHHHE YCTPOMCTBa I[IPMMEHAIT IJSA KypeHus Tabdaka, U OHU
BHIIOJIHEHE TakKMM o0pasoM, UYTO [OBM I[IPOXOIUT UYepes pe3epByap C
BOOOM TIlepel BIHXaHMeM IoTpeburejseM. KaJjbgHHBE YCTPOMCTBa MOTYT
comepXxaThk OIOHO BHIIYCKHOE OTBepCcTMe WM 0oJlee OOHOT'O BHIIYCKHOTO
OTBEPCTUA, TakK UTO YCTPOMCTBO MOXET IIPMMEHATbCH OoJiee UeM OIHUM
norpedburesieM 3a pas3. MHOI'Me paccMaTpUBaKT IIPMMEeHeHMVe KaJlbSAHHBX
YCTPOMCTE Kak GopMy OOCYTa M COLUMAJILHEM OIIHT.

Tabak, VICIIOJIb 3y €MHIM B KaJIb SHHEIX YyCTpOMCTBAax, MOYXHO
CMemMBaTEL C OPYyTMMM MHIPeOMeHTaMM, HalpuMep, OJS YBeJUdeHUA
oBbeMa ofbpaszywumerocsda OeMa, OJIA M3MeHeHMA apoMaTa WM OJd o00eMX
neJjer. I'paHyJEl OPEeBEeCHOTO YIJIS OOBUHO IMIPMMEeHSIT IJIS HalpeBaHUA
Tabaka B KaJIbIHHOM YCTPOMCTBE, UTO MOXET BHS3HBATL IIOJIHOE WJIM
YyacTHUUHOEe CcTropaHue Tabaka MIM IOPYTUX UHTPEIMEeHTOB.

eJdso HaCTOAmMETO n3obpeTeHmUs ABJIAETCSA npenocTaBJIeHN e
KaJIb AHHOTO YCTPOMCTBA, KOoTOopoe HaTpeBaeT, HO He CXUTaeT
cybcTpaT, TeHepUPYRIMM aspo30Jib, UTOOH IPedoTBPaTUTL JOCTaBKY
IIOOOUHHX I[IPOOYKTOB CIOpaHMg II0JIL30BATEJI0 HaCTOoAMeI'0 YCTPOMCTBA.
[MpeOnouTuTeJIbHO, CcyOcTpaT COmepXuT Tabak.

ABTOpaMM HacToAmero mu300peTeHMa OBJIO YCTaHOBJIEHO, uTo
MHOTHE nus3 COCTaBJIARIMX aspo30JIL, CTeHEPUPOBAHHOTO Iy TeM
HarpeBaHuda, ©0e3 cropaHmusa, cybcTpaTa, TeHEepUpPYKRIero aspo30Jib,
ABJIAKTCA BOIOPACTBOPMMEMM. COOTBETCTBEHHO, IIPOXOXIEHME asp0o30Jid
yepes3 XMIKOCTL B pes3epByape C BOOOM KaJlbIHHOTO YCTPOMCTBA MOXET
IIPMBECTM K CHWXEHMIO IOCTaBKM OIPeleJIEHHHX COCTAaBJIAKIMX aspO30JId
BCJIEICTBME PaACTBOPEHMSA COCTaBJIAKIMUX B BOoIe, WM, TakKuM oO0pa3oM,
3axBaTa BOIOM.

Hearso HaCTOAmMETO n3obpeTeHms ABJIAETCSA npelocTaBJIeHUE
KaJIb AHHOTO YCTPOMCTBA, KOTOpOEe HaTpeBaeT, HO He CXUTAET

cybcTpart, PeHepMPYIOH.U/HZ aspos30Jik, M EKOTOpPOe »JocCTaBJIAeT alpo030Jib,



UMenmry TpedyeMHll COCTaB COCTAaBJALIMX, I[I0JIL30BATEJI0, I[PV STOM
MONIepXMBasgd OXMIAaEeMHe OMyMeHMs OT KaJlbgHa.

B  PpaBJMUHEIX AacClIeKTax HaCToAmeTro M300peTeHus  KaJlbAgHHOEe
YCTPOMCTBO COIOEPXUT BIIYCKHOE OTBEepCTHe YCTPOMCTBa IJIS BO3OYXa,
BHIIYCKHOE OTBepCcTHe YCTPOMCTRBa, KaMepy IJId aspo30Jid U COCyI.
Kamepa @Jsg aspo30Jid COOEPXUT BIYCKHOE OTBEepCTHME KaMepe U
BHITYCKHOE OTBEPCTME KaMeph M BHIIOJIHEHA C BO3MOXHOCTLI BMENEHUSI
PacxomHoOTO MaTepuaa, comepxamero cybcrpar, TeHepUP YOI
aspo30Jib. COCydo COINEPXMT BIIYCKHOE OTBEPCTME COCyda M BHIIYCKHOE
OTBEepCTME COoCylda U COIEPXUT BHYTPEHHII YaCThb, BHIIOJHEHHYID C
BOBMOXHOCTBLIO pas3MemeHrsa B  HeM  XMOKOCTM I[IPpU  MCIOJbL30BaHUN
YCTPOMCTRA . YCcTpomcTBO BHITIOJIHEHO TakuM ~ oBpasowMm, yTO  IIpU
MCIIOJIb30BaHMM IIOTOK BO3Oyxa UYepes KaMepy IJIS anpo30Jid BHEHXOOUT U3
BHIIYCKHOT'O OTBEpPCTMSA KaMepH ¥ BHXOIMUT M3 BHIIYCKHOI'O OTBEPCTUS
YCTPONCTBA, obxomsa XUIOKOCTE , XPaHAMYIC I B cocylIe.
COOTBETCTBEHHO, BO3OYyX, BTATMBAEMEM UYepes KaMepy IJS aspo30Jid,
IOCTAaBJIAEMHl II0JIL30BATEJ0 BO BpeMsa 3aTsaXKM, He IIpoTekKaeT uepes
KUOKOCTL, XpaHAMylcs B cocyle. TakuMmM o00pas30oM, BOIOPaACTBOPUMEE
CcoCTaBJIgmMe B aspos30Jie MOTYT OBTbL IOCTABJIEHH II0OJIL30BATEJI0
KaJlb AHHOTO YCTPOMCTBa BMECTO TOT0, UTOOH OBTbL pPAaCTBOPEHH WK
3axXBauvyeHH XMOKOCTLIO B COCyIe.

B npuMepax KaJIb AHHEBIX YCTPOMCTB COTJIaCHO HaCTOAMeEMY
N300PEeTEeHNI0 YCTPOMCTBO COINEPXUT IIYyTh [IOTOKa BO3OyXa OT BIIYCKHOTO
OTBEPCTUS YCTPOMCTBA KO BIIYCKHOMY OTBEPCTMI COCYIa, K BHIIYCKHOMY
OTBEPCTUIO COCYyHa, KO BIIYCKHOMY OTBEPCTMI KaMepH, K BHIIYCKHOMY
OTBEPCTUIO KaMephH M 3aTeM K BHIIYCKHOMY OTBEPCTUI YCTpOMCTBa. IIyThb
[IOTOKa BO3OYXa MOXHO CUMTAThE B HEKOTOPHX OTHOMEHVAX 00paTHHM
YTV IIOTOKAa BO3Oyxa B OOHUHHX KaJlbAHHEIX YCTPOMCTBAX, B KOTOPHX
aspo30JIb  [IepeMemanT W3 KaMeps IJIS aspo30Jid uUepe3 XUIKOCTL B
cocylle IO HOCTaBKM II0JIL30BaTEJIo.

B npuMepax KaJIb AHHBIX YCTPOMCTB COTJIaCHO HaCTOAMEMY
N300PEeTEeHNI0 YCTPOMCTBO COINEPXUT IMEePBHM IYThH IIOTOKa BO3IyxXa UYepes
KaMepy IJIS aspo30Jig, KOTOPHM OOXOOMT XUIKOCTL, XPaHAMYCS B
cocynme, T. €., KOTOPHM He MIpOTeKaeT uepe3 XUIKOCTL, XPaHAMYCS B
cocynme, ¥ BTOPOM MOYThL IIOTOKa BO3OyXa Uepes XUIKOCTH, XPaHAMYCSd

B CcocyIe, KOTOPHI OOXOOMT KaMepy IJIS aspo30Jis, T. €., KOTOPHM He



IpoTekKaeT UYepe3 KaMepy OJsa aspo30oJid. HamopuMmep, I[IepBEM OYThH
IIOTOKa BO3OyxXa MOXeT IMIPOXOAOMTL OT BIYCKHOTO OTBEpPCTUS YCTPOMCTBA
KO BIYCKHOMY OTBEepPCTMI KaMepH, K BHIIYCKHOMY OTBEpPCTHMI KaMepH U
3aTeM K BHIIYCKHOMY OTBEPCTHR YCTPOMCTBAa, M BTOPOM INIyThH I[IOTOKA
BO3OYyXa MOXeT IPOXOIOUTE oT BTOPOTO BIIyCKHOTO OTBEPCTUSA
YCTPOMCTRBa KO BIYCKHOMY OTBEPCTMI COCyIa, K BHIIYCKHOMY OTBEPCTHI
cocyIa M 3aTeM K BHIIYyCKHOMY OTBEPCTHUIR YCTPOMCTBA.

B »5THMX OpMMepax BO3OyX MOXeT IIPOTeKaTb dYepes XUOKOCTLH,
XpaHANYyICA B CocCyle, C oOOpa30BaHMEM IIYy3HPLKOB B XUAOKOCTM, KoOT'Oa
IoTPed®UTEeJIb OCYWEeCTBJIAET 3aTAKKYy Ha KaJIbIHHOM YCTPOMCTBE Uepes
BHIIYyCKHOE OTBEpPCTMe  YyCTpOMCTBa WM  IOJIaHT, COeIOVHEHHHM c
BHIIYCKHEIM OTBEPCTMEM YCTpoOMCTBa. Tak KkKakK I[IpM OCyIeCTBJIEHUN
3aTAKKM II0JIb30BATeJIeM Ha OOBUHOM KaJlbSIHHOM YCTPOMCTBe 0O0pa3ylTCHd
IIy3HPLKKM, IIOJB30BAaTEeJb KaJlbSHHOTO YCTPOMCTBA COIJIACHO HaCTOoAlleMy
n300peTEeHMNI0 MOXeT MCIHTaTh OOBUYHEE OMyIMeHMsS OT KajlbsAHa HeCMOTps
Ha TO, UYTO IIYyThb IIOTOKa BO3OyXa WM3MEHEH II0 CPaBHEeHMI C OOBUHEMU
KaJlb AHHEIMM YyCTPOMCTBaMMA .

KaJjlbdHHOe YCTPOMCTBO COIJIAaCHO HacTodlleMy M300peTeHM 0 MOXET
comepXaThb OIHOXOINOBOM KJlallaH MexXxIy BIYCKHBEIM OTBepCTHMEeM Ccocylda U
BHIIYCKHHEIM OTBepCcTHMEeM cocyha. OIDHOXOIOBOM KJallaH BHIIOJHEH C
BO3BMOXHOCTEI ofecrneueHus IIOTOKa BO3AyXa OT BIYCKHOTO OTBEpPCTHUS
cocyma K BHIYCKHOMYy OTBEPCTMI COCyla ¥ OpedoTBpalleHMs IIOTOoKa
BO3OyXa OT BHIIYCKHOTO OTBepCTMS COCyda KO BIIYCKHOMY OTBEpPCTHUIO
cocya. KianaH MoxeT OBTH pPacIOJIOXeH B CcOoCyIe TakuM ofpa3oM, UYTO
OH HaxXOoOMTCA B KOHTaKTe C XMIKOCTBIO, XpaHAmelcsa B cocyle, IIpu
WCHOJBb30BaHM YCTpOMCTBa. KianaH OpeAlouTHTEeNBbHO IIpeloTBpamaeT
IpoTeKaHMe XUIKOCTHM, XpaHAmeMWcs B COocylde, MMMO KJjallaHa B
HamnpaBJIeHUM BIIYCKHOT'O OTBEPCTHSA COCyIa, HO JIeTKO OTKpHBaeTCHd,
KOoTZa TIOJIb30OBaTeJIb OCYmMEeCTBJISET 3aTsSKKYy Ha BHIIYCKHOM OTBepCTUU
YCTpOMCTBa WMJIM I[JIaHTe, COeIMHEHHOM C  BHIIYCKHEIM OTBEpPCTUEM
YCTPOMCTRa, BH3HBafA IPOTeKaHMe BO3OyxXa MMMO KjlalaHa OT BIIYCKHOTO
OTBEPCTUA COCyHa K BHIIYCKHOMY OTBEPCTHIO COCYIa.

KanpsHHOe YCTPOWMCTBO MOXeT COIepXaThb KaHall, MVMellNWM [IepBHN
KOHell, OQYHKIMOHAJILHO COeIOMHEHHEM C BIYCKHBM OTBEPCTHMEM cCocyna, u
BTOPOM KOHEll, OPOXONANMM BO BHYTPEHHKK YaCTb COCyIda HWKe YPOBHS

3allOJIHeHMA XVMIOKOCTU. ypOBeHb 3allOJIHEHVA XVMIOIKOCTM IIpelCTaBJIAEeT



coboM YpOBEHbL, OO KOTOPOTO MOXeT OHTL 3aloJIHEH COCyI TIIpHU
VCIIOJIL30BAHUNM  KaJIbSHHOTO yCcTpoMcTBa. COOTBeTCTBEHHO, BO3OYX,
KOTOPEM IMIPOXOIMT OT BIYCKHOTO OTBEPCTHMSA COCyIa K BHIIYCKHOMY
OTBEPCTUEL COCyLa, IMIPOXOOUT UYepes XUIKOCTL, XpaHAllylcd B Cocyle,
C ofpasz3opaHUeM  IIy3HPLKOE, KOT'la  I[IOJIb30BaTeJIb OoCyleCcTBJIAeT
3aTaSXKKY Ha  KaJIbgdHHOM YCTPOMCTBe uUepe3  BHIIYCKHOEe OTBepCcTHe
YCTPOMCTBAa. B HEKOTOPHX IIpMMepax OITHOXOIOOBOM KJallaH MoXeT OHTb
PacIoJIOXeH B KaHalle.

B npuMepax KaJIb SHHOTO YCTPOMCTBA COTJIaCHO HacToAleMy
n300peTeHn0 YCTPOMCTRBO BHIIOJHEHO TakuM o0pasoM, UYTO BO3OYX,
KOTOPEM IpOoTeKaeT dYepe3s KaMepy IJd aspo30Jid OT BIIYCKHOTO
OTBEPCTUSA KaMephH K BHIIYCKHOMY OTBEPCTHMIO KaMepH, IIpoTeKaeT uepes
cyBCcTpaT, TeHepupylmMi aspo30Jib, KoI'da cybcTpaT pacloJIoOXeH B
KaMepe IJIA anpo30Jid. Bo3OyxX MOXeT IM[IpOoTeKaTh Hal CcyOCcTpaTOM WM
uepes cybcTpar B HEeKOTOPHX BapMaHTax OCYIeCTRBJIEHUA .
[IpennouyTmuTEeNIbHO, 10 MeHbIIe¥ Mepe  HeKoTopas  4YacThb BO3OyXa
IpoTekaeT Uepe3 cCcyOcTpaT WM PacCxXOOHHI MaTepuall, CoIepXallui
cybcrpar.

PasMmeprel M ¢dopmMa IIepBOTO BIIYCKHOTO OTBEpPCTUS YCTPOMCTBA,
BTOPOTO BIIYCKHOTO OTBEPCTUS YCTPOMCTBAa, IIPM HAJUUUM, BIIYCKHOTO
OTBEepPCTUA cocyna, BHIIYCKHOTO OTBEPCTHUSA cocyna, BIIYCKHOTO
OTBEPCTUS KaMeph ¥ BHIIYCKHOT'O OTBEPCTUS KaMephl MOTYT  OHTb
Pa3JIMUHBIMM = IOJIS OOCTWXKEeHUS TpedyeMHX OTHOCUTEJILHEX pPacxoloB,
COIPOTHUBRJIEHUS BTATMBAHUMID ¥ IPYIHMX XapaKTepUCTMK IIOTOKa uepes
YCTPOMCTBO M Uepes’ YacCTu YCTpoMcTBa. TaKuMxX XapaKTepUCTHK II0TOKa
MOXHO HOOCTHUL 3a CUeT pa3MepoB UM QOpME KaHAaJIOB MJIM OTpaHUUnUTeJIen
[IOTOKa WMJIM KJIallaHOB Ha OIOHOM WM O0oJiee NOyTAX II0TOKa KaJlbSHHOTO
YCTPOMCTRA .

B IpuMepax KaJIb SHHOTO YCTPpOMCTRBA COTIJIaCHO HacToAlleMy
n300peTeHND YCTPOMCTRO COIEepPXUT BO3OYIMHEMN KJlanaH, UTOOH
amanTUpPOBATEL  CONPOTUBIIeHMEe BTATMBAHMI KaJIbAHHOTO YCTPOMCTRA.
MpednouyTUTEeJILHO, BOBIOYIHHY  KJallaH HaxXoIUTCcad B  CcoofmeHUMM C
HapyXHOV dYacTbl YCTPOMCTBa M BHYTPeHHelM UYacTbld KaMeph OJId
anpos30id.

KanpsHHOe YCTPOMCTBO COIJIACHO HacToAmMeMy M300peTeHUl MOXET

MMeTh Jioboe MNOIOXOIAMee CONPOTHBJIIeHMe BTATMBaHuo (RTD). Hamnpumep,



RTD xaJIbAHHHX YCTPOMCTEB MOXeT OHTH OT OpubiausurensHo 70 1#o
npubansuresbHO 120 MM BomgHOTO cToJba. RTD KaJbSHHOTO YCTPOMCTBA
oBo3HauvaeT PasHOCTE CTaTM4deCKOTI'O IDaBJIeHMA MeXIOy BITY CKHEIM
OTBEepCTMEM yCTpOIZCTBa M BHITYCKHEIM OTBEepPCTHEM yCTpOIZCTBa BO BpeMA
IMIPOXOXOEHNMA YWepe3 Hel'O IIOTOKa BO3dyXa B yCTOﬁT{MBBIX YCIJIOBMAX, B
KOTOPEIX OOBEeMHHM IIOTOK cocTaBjseT 17,5 MWIIMIMTPa B CeKYHIY Ha
BHITYCKHOM KOHIIEe.

B npruMepax KaJIb AHHOTO YCTPOMCTBAa COTIJIaCHO HacToOAmeMy
MN300peTeHUn YCTPOMCTEO COOEPXUT HaTpeBaTeJIbHHM BJIEeMEeHT,
PAaCIIOJIOXKEHHEM B KaMepe HOJIA anpo30Jis. HarpeBaTeJIbHEM HBJIEMEHT
BEITIOJIHEH C BO3MOXHOCTEBIO Hal'bebBaHIMA cyGCTpaTa, rreHepHrpyomeIro
anpo30Jib, OJA TEeHepMPOBaHMA al’po30Jid IJIA BIHXAaHUA I[IOJIb30BaTeJIeM
yCcTpoMcTBa. I[IpednouTruTeNIbHO, HaTrpeBaTeJILHBEIM DSJIEMEHT BHIIOJIHEH C
BOBMOXHOCTLI HaTl'peBaHuA cydcTpaTa IO CTeleHM, IOOCTaTOYHOM IJid
TeHEepMPOBaHMA anpos3oJa 0e3 cropaHua cyOcTpaTa, TeHepupyolero
anpos30Jib . HaTrpeBaTeJbHHM BJIEMEHT MOXeT OHITH GYHKUIMOHAJIEHO
COeIMHEH C BJIEKTPOHHOM cxeMo¥ — yhnpaBJIeHUSA, BHIIIOJIHEHHOM C
BO3MOXHOCTLID YIPAaRBRJEHUS TeMIIepaTypol Harl'pPeBaTeJIbHOT'O BJIeMeHTa
TakuM of0pasoM, UTO HalpeBaTeJIbHHM DJIeMeHT HarpeBaeT cydcTpart,
TeHepUpyomri aspo30Jk, OO CTeleHM, IOCTAaTOUHOM MOJIS TeHeprpPOBaHUA
anpoz3oJyiga Oes cropaHusa cybcTparTa.

KaJje aHHOe yCTpOIZCTBO MOXeT cCoIepXaTb KOHTeﬁHep, BLHIIIOJIHEHHEBI
c BO3BMOXHOCTBI pa3MeleHns B HeM PacxonoHOTO MaTepuala,
comepxamero cybcrpar, TeHepupyomri  aspo30Jib. HarpeBaTeJlb HEM
BJIEMEHT PacloJIOXeH OTHOCUTEJILHO KOHTeMHepa TakuMm obpas3oMm, UTo,
KoI'oa pacxongHZ MaTepraJl pasMelleH B KOHTeﬁHepe, Hal"peBaTeJ‘IbeIﬁ
2JIEMEHT MOXeT HaTpeBaTh CcyOCcTpaT, TeHepUpylIUi aspos30Jib, IO
CTelleHM, HOOCTATOUHOM IJId TEeHEepUMPOBaHMA a»po30ya 0e3 CcropaHusd
cybcrpaTra, I'€HepHpyolel'o anpo30Jib.

B HEeKOTOPHX npuMepax KaJIb SHHEBIX YCTPOMCTB COTIJIACHO
HacCcToAleMy MSO@peTeHMIO KOHTeﬁHepBI BHIITOJIHEHEL C BO3MOXHOCTEBIO
PasMeleHMA B HUX PacXoOHEX MaTepmrnaJioB, coepXammnx Cy@CTpaT,
I‘eHepI/IpyIOH_U/Iﬁ aspo30Jib, BEIIIOJIHEHHEI C BO3MOXHOCTLIO pracxXxoooBaHMA
3a BpPeMsd, CocCTaBJdgnmee NIPUOIUBUTEJBEHO OT 3 MUHYT OPpUOJIM3UTEJIBHO
paye; 38 MMHYT, I1pm Hal'beBaHVM OOHVIM WJIN BoJiee HaTl'peraTeJIEHEMU

SJIeMeHTaMN . yCTpOﬁCTBO MOXeT COoOIOepXaTk OTOCTaTOUHOEe KOJIMYeCTBO



KOHTEMHEPOR ¥ CBA3aHHEX HaTpeBaTeJIbHHIX DSJIEMEHTOB TakuM 00pas3oM,
uTo ocyienoBaTeJIbHOe HaTrpeBaHUe cybcTpara, TeHEPUPYKRIETO
aspos30Jib, B PACXOOHHX MaTepHuallax, pPasMeleHHEX B KOHTeMHepax,
IPUBOOUT K pacxomoBRaHuMiL cybcTpara, TeHEPUPYKRIEeT'0  adpo30Jb,
IIOCJIEOHETO HaTl'peBaeMOT'0 pPacxoIHOTO MaTepHualjla I[I0 MeHBIeM Mepe
uepes 30 MMHYT I[IOCJIe IIepBOHauYaJIbHOT'O Hal'peBaHMA cyOcTpaTa,
TeHEPUPYRILEeT O anpo30Jib, IIepBOTO HarpepaeMoTo PacxonoHoOTO
MaTepualia.

B HeKOTOpPHX IIpMMepax KaJlbAgHHOE YCTPOMCTBO MOXET COLNEPXaTh
oepXxaTeJib, O00Opal3ylllM¥ KOHTeMHep,  BHIIOJHEHHHM C BO3MOXHOCTBIO
pasMelleHMsa B HeM pacxOoOHOT'O MaTepualja, colepxamero cyocTpar,
TeHepPUPYIIOMMM anpo30Jib. HarpeBaTeJIb HEM DJIEMEHT IPOXOOUT B
KOHTEeMHep M BHIIOJIHEH C BO3MOXHOCTLIO MPOHUKATL I[IO MeHbIeM Mepe B
4acThb cybcrpara, TeHEPUPYKIEeT'O anpo30Jb, Korma PacxOOHEM
MaTepHualJl Ppas3MelleH B KOHTelMHepe. HarpeBaTeJIbHHM DJIeMeHT MOXET
comepXaThb, HalpuMep, ILJIaCTUHY, BBIIIOJIHEHHYID  C BO3MOXHOCTEIO
[IpOKaJILBaHMA pacxOoOHOTO MaTepraja C I[IPOHMKHOBeHMeM B cybcTpart,
TeHepupyomyi as®po30Jib. HepxaTellb MOXeT o00pa30BHBATH MHOXECTBO
KOHTeMHepoB. KaxOhl KOHTeMHep MOXeT OHTH BHIIOJHEH C BO3MOXHOCTLIO
pa3MeleHsa B HeM pacxoOHOTO MaTepualja, colepXamero cyocTpar,
TeHepUpyomri  aspo30Jib. YCTPOMCTBO MOXET COIOepXaTh MHOXEeCTBO
HaTpeBaTeJILHHX BJIEMEeHTOB. [0 MeHbIeV Mepe OOMH U3 MHOXeCTBa
HaTpeBaTeJILHHEX DSJIEMEHTOB MOXeT MIPOXOOUTE B KaXIHM KOHTeMHep.
Kane sHHOe YCTPOMCTRO MOXeET comepXaThb BIIEKTPOHHYIO cxemy
yIpaBJieHu4, bYHKUIMOHAJILEHO COeIVHEHHYIO c MHOXeCTBOM
HaTpeBaTEeJILHHEX DJIEMEHTOBR ¥ BHIIOJIHEHHYI C BOBMOXHOCTLI YHIpaBJIEHUS
HaTpeBaHMEeM MHOXeCTBa HaTlpeBaTeJIbHHX BJIEMEHTOB. B  HEeKOTOPHX
IpuMepax B2JIEKTPOHHasa CxXeMa YIpPaBJIeHMS BHIIOJHEHa C BO3MOXHOCTBIO
aKTUBalUU HaTpeBaHUA IepBOTO HarpepaTeJIbHOTO BJIeMeHTa,
IpOXOOAmero B IIepPBHM KOHTeMHep, I[oKa CcybcTpaT, TeHepUpyKmUn
anpos30Jib, PacxXoOHOTO MaTepMaljla B TII€pPBOM KOHTelMHepe, He OyIeT
n3pacxonoBaH (nm IOUTHU M3pacxomoBaH) , u BHIIIOJIHEHA c
BO3MOXHOCTEIO aKTUBalUU HaTpeBaHUA BTOPOTO HaTpeBaTe&JILHOTO
3JIeMeHTa BO BTOPOM KOHTeWMHepe IOCJe  TOoTo, Kkak cyobcTpar,
TeHepVpyRIMM aspo30Jib, PacxXOOHOTO MaTepHralla B II€pPBOM KOHTeMHepe

OymeT M3pacxXxoooBaH (Mn mouTwH MBpaCXOJIOBaH) .



B HEKOTOPHX npuMepax KaJIb SHHOE YCTPOMCTBO COOEPXUT
MHOYKLMOHHYI0 HaTpeBaTeJIbHYID YCTAaHOBKY, COIHEepXalyld MHIYKIMOHHYIO
KaTYIIKY, BHIIOJHEHHYID C BO3MOXHOCTLI MHOYLMPOBAHUS BUXPEBHX TOKOB
U/WMIM TIoTepb Ha TUCTepesrcC B MaTepualle TOKOIPMeMHUKa, KOTOPHIM
TeM CaMBIM HaTrpeBaonT. MaTepuall TOKOIPMEMHMKa HaxXOOUTCS B TeIJIOBOM
KOHTakTe C cybcTpaTowM, TeHEePpUPYIUMM aspo30Jib. B  HEKOTOPHX
BapMaHTaxX OCYmMeCTBJIeHMS TOKOIPMEeMHHMK ofpasyeT uYacThb HU3Teaud,
TeHepUPYIEeTo al’po30Jjb, U OPeOlouTHTeJIbHO MOIPpelyCMOTPeH B BHUIe
TOKONPMEeMHMKa, BCTAaBJIEHHOTO B cy®cTpaT, TeHepUPYIUN aspo30Jb,
WIXM OpelyCMOTPeH B BMIOe UYacTuUl, B CcydOcTpaTe, TeHepupyoleM
anpo30Jb .

B HEKOTOPHX nmpuMepax KaJIb SHHHE YCTPOMCTBA COTJIaCHO
HacTodmeMy M300peTeHMi MOTYT OBTbL MCIOJB30BAHHE C PaCXOIHBEMM
MaTepmuajaMM, CcomepXammmu CcyOCcTpaTh, TeHepUpyolMe aspo30Jb, U
TopouMe MCTOUHMKM TEeIJIOTH. [IpedlouTUTesIbHO, TOpUMMi MCTOUHMUK
TEIJIOTH PAacCIOJIOXEeH TakMM o00pasoM, UTO IMNOOOUHHEE MNPOOYKTH CTOPaHMUS
He IMPUCYTCTBYIOT B aspo30Jie, CIeHEepUMPOBAHHOM IIyTeM HaTpeBaHUd
cyBcTpaTa, TeHepUpylleIo aspo30Jib. Hanpumep, TOpnUMM MCTOUHUK
TeIJIOTH MOXeT OHTL M30JMPOBaH OT IIOTOKa BO3OyxXa uUepes KaMepy IJId
anpo30Ji4, U TeIJIO BCJIEICTBUE TOPEeHMAI MCTOUHMKA TEeIJIOTH MOXeT
OHITEL IIepemaHo cydcTpaTy, TIeHepuMpyo leMy aspo30Jib, IyTeM IepeHoca
Terla I[OCPeICTBOM OOHOTO MM 0OoJiee TeIJIONPOBOOHEX MaTepralloB,
HaxoOdmmMxcsa B TeIJIOBOM KOHTakKTe ¢ CcydcTpaToM, TeHepPUPY UM
anpo30Jib, ¥ MCTOUHMKOM TeIUIOTH. IlOOXOOdlMe IIPOBOIANMEe MaTepMalkl
BKJIOUAIT MeTaJlJl MWIM MeTalIMdeckyln G(QoJIbTY, HaIpuMep Takyl, Kak
ajlioMMHMeBasd ¢QoJsibTa, CcTajlbHagd o¢QoJibTa, Xejes3Had oOQoJsibTa ¥ MeIHad
bposibrTa, ™M QOJIBTY U3 MeTaJUIMUecKOTO CIjlaBa. lIpedlouTuTesILHO,
UCTOUHMK TeIlJIOTH [NIpelCTaBJigeT CcoOoM TOoplUYMi MCTOUHMK TEILJIOTH,
comepx)ammii yIJIEpOoO M OIHO MJIM 0oJiee CPelCTB BOCILIaMeHeHMS.

B HEKOTOPHX npuMepax KaJIb SHHEE YCTPOMCTRA COTJIaCHO
HacTodmeMy M300peTeHMid MOTYT OHBTL MCIOJIL30BaHH C cydcTpaTaMu,
TeHepUPYIMMM a’3pP030JIb, KOTOPHE CropalT, TakKuMM Kak CcyOCcTpaTH,
TeHepUpPYIMEe aspo30Jib, KOTOpHe comepxaT Tabak. OIHAKO KaJlbSgHHBE
YCTPOMCTRA COTJIaCHO HacTodmeMy  M300pPEeTeHMIO  OPelloUYTUTEeJILHO
UCIIOJB3YIOT ¢  cydcTpaTaMiu, TeHepUPYRIMUMA  aspo30Jb, KOTOPEE

BEITIOJIHEHEL C BOSMOXHOCTEIO HarpeeBaHMA, a He I'opeHn4a, IJIA



TeHepPUMPOBAHMA a>p0o30Jid.

C KaJbAHHHMM YCTPOMCTBaMM COTJIACHO HacTodmeMy MW300peTeH o
MOXeT OBThL MCIOJbL30BaH JoOOM HOoIOXOoIAmmy cyoOcTpaT, TeHepUPYIImUi
aspo30Jib. CybcrpaT, TeHepUp YR anspo30Jb, IpPennouYTUTEJILHO
opencraByggeT cobou cydcTpar, CIIOCOOHEM BHCBOOOXIATE JIeTyuMe
coeIMHEeHUd, KOTOPHE MOTYT 0B6pa30BHBATH aspo30Jib. JleTyune
COEeNMHEHMSI MOT'YT BECBODOOXIOaAaTbCS 3a CUeT Hal'peBaHuUA cydbcTpara,
TeHepupyKRmero a®po30Jib. CybcTpaT, ITeHepUMpyRIUM aspos30Jib, MOXeT
OBITE TBEPOBM WMJIM KUOKMM MM COOEepXaThb KaK TBepOee, TakK UM XUIKUe
KOMIIOHEHTE. B TMpeOlouTUTeJIJbHOM BapMaHTe OCYyIecTBJIeHud cyobcTparT,
TeHEePUPYIIUY aspo30Jib, ABJAETCH TBEPIHM.

CybcTpaT, TeHEepUPYKRIUM as’po030Jib, MOXEeT COOepXaTh HUKOTHUH.
HykoTHMHOCOOepXamm1i cybcrpar, TeHepUpP YoM anpo30Jb, MOXeT
comepXaThb MaTPULy M3 HUKOTMHOBOM coJin. CyOcTpaT, TeHepupylmmn
anpo30Jib, MOXeT CcoIepXaThb MaTepMall PacTUTEJIEHOTO IIPOUCXOXIEeHUH.
CybcrTpart, TeHepupyomrit  a>po30Jib, MOXeT colepxaTb Tabak WU,
NpenlouTUTeNIbHO, TabakocomepXamyri MaTepuall, coIepXxamuy JeTydue
CcoeIVHEHMS C apoMaToOM Tabaka, KOTOPHE BEICBOOOXIAKNTCA nus3
cybcTpaTa, TeHepupyKlero aspo30Jib, IPM HarpeBaHUM.

Cybcrpart, TeHepUpP YoM aspo30Jib, MOXET comepxaThb
TOMOT €HUBUPOBaHHLIM Ta®auHbI MaTepual. T'OMOT eHV3UPOBAHHEIM
Ta®auHBEl MaTepuals MoxeT OHTb o00pasoBaH IIYyTeM arjioMepaluM uYacTUIl
Tabaka. IpM HaJIMUMM, TOMOTEHM3MPOBAHHEM Tab®auHBM MaTepMralJl MOoXeT
XapaKTeprM30BaTbLCAd COIepXaHMeM BemecTBa OJS o0pas30BaHMA anpo30Jid
B KOJMUECTBe, PaBHOM MM IIpeBHmakmeM 5% B IIepecueTe Ha CyXOou
BeC, ¥ IIpelloudTUTeJIbHO OT OoJjiee uYueM 5% pmo 30% B IepecueTe Ha
CyxXOoM BecC.

B KauecTBe aJlbTepHaTUBH  WMJIM  OOIIOJIHUTEJILHO, cybcTpar,
TeHepUPYIMY asp030Jib, MOXeT CcoOepXaTh MaTepuall, He CcolepXalui
Tabak. CybcrpaT, TeHepUp Yy aspo30Jb, MOXET comepxaThb
TOMOTEeHUBUPOBAHHEY MaTepHuaJl PAacCTUTEeJILHOTO IPOUCXOXISHMUI.

TBepOuit cCcyOCcTpaT, TeHepUPpYRIUM aspo30Jb, MOXeT COoIoepXaThb,
HalpuMep, OIHO MM O0o0Jiee M3: I[IOPOmKa, I'PaHyJl, MapukoB, KYyCOUKOB,
TOHKMX TpPYyOOK, IIOJIOCOK WM JIMCTOB, COIepXalMx OINHO WM 0oJiee U3:
TPaBAHEIX JIMCThLEeB, TabauHHX JUCThbeB, OQparMeHTOB TabauHBX XUJIOK,

BOCCTAHOBJIEHHOTI'O Tabaka, T'OMOT'€eHM3MPOBAHHOTI'O Tabaka,



BKCTPYIMPOBAHHOTO TabaKa M pacllMpeHHOT'o TabakKa.

CyfBcCcTpaT, TeHepUPYyRIUNM as’p030Jib, MOXeT COOepXaThb 10 MeHbIel
Mepe OIOHO BelleCTBO IJiA 00pas30BaHUA aldpo30Jig. YKas3aHHOe BelleCTBO
04 obpaszopaHmsa anpos30JIi4  MOXeT IpencTaBJIATh cobom  Jmoboe
IOOXOOAMee WM3BECTHOE COeOMHEHMEe MM CMeChb COeIMHeHUM, KOTOPHe
npu MCIIOJIb 30BaHMUN CIIOCOOCTBYOT 00pas30BaHuU ILJIOTHOTO u
CTabUIBHOTO anpos30Ji4 UM ABJIARTCA IO CymeCTBY  CTOMKMMU K
TepMUMUEeCcKOM  Oerpalaluy Opu pabouel  TeMmlepaType YCTPOMUCTBA,
TeHEPpUPYRIEeT'0  anpo30Jib. IlloOxomAmye  BelleCTBa IJia  0oO0pas3oBaHMA
anpo30JId XOPOUIO M3BECTHH M3 YPOBHA TexXHUKM UM BKJOUAT, HO 0e3
OTpaHUUYeHMa: MHOTOAaTOMHEE CIMPTH, Takue KaK TPpUBTUIIEHTJIMKOJIL,

1,3—6yTaHHMOH n  ITIJIMuepmnH, CJIOXHEIE SQMPHZ MHOT'OATOMHEX CIIMPTOB,

TakKMrMe KakK IUJIMiepoJl MOHO—, ov—- WJIM TprauneTarT, U  agmudpaTUUeCKUe
CJIOXHEIE 9®MPM MOHO—, IV— WJIN HOHMK&p@OHOBHX KMcCJIOT, TaKIMe Kak
OIVMMeTWMIIDOOEeKaHIOoaT u OIVMeTMIITEeTpaIeKaHIrMoaT . Ocobo

IPenlIouTUTEeJIbHEMM BelleCTBaMM OJI Oo0pa30BaHMAg anpo30Jid ABJIAITCA
MHOTOATOMHEIE CIMPTHE WMJIM UX CMeCH, TakKMye KaK TPUSTUIIEHTJIUKOJE,
1,3-6yTaHomnoyl u, Haubojlee NIPedlNouTUTeJIbHO, IJulepuH. CydcTpart,
o0pas3yommn aspo30Jib, MOXeT comepxaThb opyrue no6aBKU u
MHITPpeOMeHTH, TakKMe KakK apoMaTu3aToph. Cy6cTpaT, ITeHepUpyommMi
anpo30Jib, MIPedloUTUTEJIbHO COIEPXUT HUKOTMH UM II0 MeHbllel Mepe
OOHO BEmMeCcTBO IOJA oOpas3oBaHMAg anpo30Jii. B ocobo NpenlnouTUTeJIbHOM
BapuaHTe OCYIEeCTBJIEHUSA BeMeCTBO oJis oBpa30BaHUAg aspo30J4
opencraBJjgeT CcoOoM TJIMLEPHUH.

TBepOLit cybcrpar, TeHepUPYMMM aspo30Jib, MOXET VIMETH
PaccCHNHy®D (OpMy MJIM MOXeT OHTb MIPedyCMOTPEH B IIOOXOIOAMEM
pPacxolIHOM MaTepualle, TaKOM KaK Tapa WMIM KapTpUIX.

TBepOui cybcTpar, obOpas3ynmmn anpos0Jb, MOXeT OHITH
IpenocTaBJIeH Ha TepMOCTabMIIBHOM HOCUTEJIe WMJIM BCTaBJIEH B HeTro. B
IpenrnouTUTEeJIbHOM BapMaHTe OCYIEeCTBIJIEHUA HOCUTEIb MOXET
OpenCcTaBJIATL CcoOoM TpyOuaTHM HOCUTEJIL, XapaKTepU3YMUMCS TOHKYM
cJIoeM TBEPIOTO cybcTparTa, HaHeCEeHHBM Ha ero BHY TP EHHIKL
[IOBEPXHOCTL, WJM Ha €TI0 HapyXHYyK I[IOBEPXHOCTb, WMJIM KaK Ha eTo
BHYTPEHHIK, TaK ¥ Ha HapyXHYID T[IOBepxXHOCTM. Takou TpydOuaTHM
HOCHUTEIBb MOXeT OHITH BHIIIOJIHEH, HalpuMep, "3 fyMaru VI

6ymaroo©pa3ﬂoro MaTepHrajla, HETKaHOI'O MaTa M3 YIJIEPOIHEHX BOJIOKOH,
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JeTKOM MeTaJlJIMueCcKoM CeTKU c OTKPHTHMI JuelikaMu, WM
nepdoprpoOBaHHOM MeTaJlJInueCcKoM dbossITH, WJIN Jodon opyTon
TepMOCTabuJIBLHOM TIOJMMEePHOM MaTpMlE. B KauecTBe aJlbTepHATHBH,
HOCHUTEJIE MOXeET MMeThb OQOpMYy IIOpPOIMKa, TI'paHyJl, MapuKOoB, KPYIIUII,
TOHKMX TpyDOoUeK, IIOJIOCOK WMJIM JIMCTOB.

HocuTesnk MOXeT MNpedcTaBJIATE Cco0OOM HeTKaHoe IIOJIOTHO WM
[IYYOK BOJIOKOH, B KOTOPHE BKJIKUEeHH TabauHBHEe KOMIIOHEHTH. YKas3aHHOe
HETKAHOE IIOJIOTHO WJIM IIYUOK BOJIOKOH MOTYT COIEpXaThb, HallpuUMep,
YTJIEPOOHEE BOJIOKHA, HaTypaJlbHEE LeJJIJIO3HEE BOJIOKHA MM BOJIOKHAa
M3 IIPOM3BOMOHEIX L EJIJIJIOSH .

B [IpenrnouTUTeJIbHOM BapMraHTe OCYIEeCTRJIEHU S cybcrpar,
TEeHEPUPYINUY  aspo30Jib, BKJIOUaeT TpyduaTei cyOcTpart, VIMEeoIM
IIOJIOCTL IJIA pa3MelleHMs II0 MeHbllel Mepe OOHOTO HarpeBaTeJLHOTO
nJleMeHTa. TakuM 00pasoM, HaTpeBaTeJIbHHM DJIEeMeHT MOXeT IIPOHUKATDH
B cyBcCcTpaT, TeHepUPpYNMUM a’po30Jib. B KOHTEeKCTe OaHHOTO IOKyMeHTa
[IOHATHE «IIPOHMKAaeT» I[IPMMEHUTEJIbHO K HalpeBaTeJIbHOMY SJIEMEHTY,
IpoHMKaKIeMy B CcydcTpaT, TeHepupyllMi aspo30Jib, Oo3HavaeT, UYTo
HarpeRaTeJIbHEM DJIEMEHT W J4acTb HarperaTeJIbHOTO DJIEMEeHTa
IPOXOIOUT B PACXOIHHM MaTepuall, coIepxammui cydcTpaT, WIM IPOXOOUT
B  UYacThb cybcrTpara. Il;is  cpaBHeHUuAg, pacroJjioxeHre cyodOcTparTa,
TeHepUpyK Iero aspo30Jib, Ha IIJIOCKOM HarpeBaTeJIbLHOM 3JIeEMeHTe TaKuM
oBpasoM, UTOOE CydOCcTpaT JexaJl Ha I[IOBEePXHOCTUM HarpeBaTeJIbHOTO
2JIeMeHTa, He I[OpencTaBJigeT coOoM I[IPOHMKHOBeHMEe Hal'peBaTeJIbHOTO
2JIEMEeHTa B cybcrpar, TeHepUpYyoIMMi aspo30Jib. OmHakKo,
HarpeBaTeJIbHHE 3JIEMEHTH UM CyOCTpPAaTEH, BHIIOJIHEHHEE TaKMM oOpasoM,
MOTYT HaWTM OpuUMeHeHMe B IIpMMepax KaJlbSHHHX YCTPOMCTB COTJIACHO
HacToAmeEMY M300peTeHND.

Nasee ccrulka OyIneT cOejlaHa Ha TIpadMuecKue MaTepualJlbl, Ha
KOTOPHX M300paXeHH OOMH WM  0OoJiee aCIIeKTOB, OINMCAHHEIX B
HacTodAmeM u30bpeTeHMM. OnHako OyOeT IMOHATHO, 4YTO IpYyI'Ue acleKTH),
He wu300paxXeHHHE Ha TI'padUUecKMx MaTepuraJax, I[olamalnT B paMKHu
oBbrpeMa WM CYIMHOCTM HacTodmero wmu3obpeTeHmda. OIMHAKOBHE HOMEepPa
CCHIJIOUHEIX IO3ULMAM, VICIIOJIbL 3y EMEIE Ha burypax, OTHOCATCH K
OOVHAKOBHM KOMIIOHEHTaM, D2TalaM M T. IOo. TemM He MeHee, cJelyeT
IIOHMMATE, UTo VICIIOJIL 30BaHue HOMepa CCHUJIOUHOM  MO3ULUUM  IOJIA

oBo3HaueHMd KOMIIOHEeHTa Ha 3alJaHHOW (uIType He MOpelHasHAueHO IJIid
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oTpaHMUYeHMsa KOMIIOHeHTa Ha »OpyTrou ourype, o00O03HAUEHHOTO TeM Xe
HOMEPOM CCBUJIOUHOM IOo3ULMM. KpoMe TOI'O, MCIOJbL30BaHMe Pa3HHX
HOMEPOB IJid 0ODO3HaueHMsa KOMIIOHEHTOB Ha pPa3HEX (uIiypax He
npelHas3HadeHOo IJIA YyKas3aHMsa Ha TO, UYTO KOMIIOHEHTH C pPa3HBEMU
HOMEpaMM He MOTYT OHTb OOMHAKOBEIMU WM [MTOHOOHBEMM KOMIIOHEHTAaM C
OIPpYTVMMM HoMepaMu. OUIypH [OPeICcTaBJIEHE C LeJIbD WLIIRCTPpaluM, a He
OT'PaHUUYEHNS . CxeMaTUuueCcKue n3o00paxeHus, npelcTaBJIEHHHE Ha
durypax, HeoOA3aTeJIbHO BHIIOJIHEHH B MacmTabe.

Ha ¢émr. 1 nokaszsaH cCcxXeMaTHUECKMM UepTex IIpuMepa KaJlbSHHOTO
ycrpomcTBa 100. VYcrpomcTtBo 100 comepxuT cocyn 17, ob6pasyomun
BHYTPEHHUM O0O0BeM, BEHIIOJHEHHHM C BO3MOXHOCTBI BMEMEHUSA XUIKOCTU
19, u ofbpasyommil BHIIYCKHOEe OTBepCcTMe 15 M BIOyCKHOe oTBepcTHe 16,
KOTOpOe B BapMaHTe OCYIEeCTRBJIEHUS, n3obpaxeHHOM Ha  ¢wur. 1,
IpencTaBjsgeT coBoM BIYCKHOe OTBepcTMe 16 ycTpoucTBa. XunokocTh 19
IPenlIouTUTEJIbHO COINEPXUT BOAY, K KOTOPOM IPpM HeOOXOOVMOCTM MOTYT
BriTb  nmofaBJIeHH OIMH MM OoJlee  KpacuTeJeM, oIuH wuIu 0OoJee
apoMaTU3aTOpPOB MM OIOMH MiIM ©OoJiee KpacurTeser ¥ OoOMH uiau O0oJee
apoMaTu3aToOpPOB. HamnpuMmep, kK BoIOe MOTYT OBTH »DoOaBJIEHH OIHAa WK
ofe M3 pacTUTENBHHEX »OODaBOK MJIM TpaBAHEX nobaBok. YcTporcTeo 100
Takxe CcoOepXuT KaMepy 130 njaga asposzojid, o0palyniykl BIYCKHOe
oTeepcTre 131 ¥ BHIIYCKHOe OTBepcTHMe 18, KOTOpoe B BapuaHTe
OCYIeCTBJIEHUH, n3obpaxeHHOM Ha  ¢ur. 1, opencrTaBJjgeT cobou
BHIIyCKHOe OTBepcTMe 18 ycrporncTBa. Kamepa 130 mjsa aspo30Jid MOXET
OBITL BHIIOJIHEHA C BO3MOXHOCTLIO pas3MelleHMs B HelM cybcecrpara 20,
TeHepUpPyK Iero a?po30Jib, WM pPacxXoOHOT'O MaTepualla, CcoIepXamero
cybcrpar, TeHepUpPYRIUi  anpo30Jib. [lp  HaTpeBaHUM, HalpuMep,
HarpeBaTeJIbHHM 53JIEMEeHTOM (He TIokasaH Ha oéur. 1) cybcrpar 20
TeHepupyeT anpo30Jib, KOTOPHM MOXeT OBThL IOCTaBJIeH II0 IIYyTM IIOTOKAa
BOBIyxa, 00pas3oBaHHOMY YCTPOMCTBOM M KOMIOHEeHTaMM YCTPOMUCTRBRA,
IOJIS OOCTAaBKM IIOJIB30OBATEJIO UEepe3 BEHIIYCKHOE OTBepcTHe 18.

Iy Te [IOTOKAa BOBIyxXa uUepe3 KaJlbgHHOe  YCTPOMCTBO 100,
n3obpaxeHHoe Ha omr. 1, Mmokas3aH NOYHKTUPHBEIMU JIMHUAMU M CTPEeJIKaMM.
Korma [IOJIL30BAaTEIb OCYIEeCTRBJIAET 3aTIKKY yepes BHIIIY CKHOE
oTBepCcTMe 18 yCcTpoMcTBa WM MJIAaHT, COEeIOMHEHHEM C  BHIIYCKHEM
oTBepcTMeM 18, BO3IYyX IOCTylaeT B ycTpoycTBO 100 uepes BIYCKHOE

OTBEepPCTHUE 16 yCTpOﬁCTBa, KOTOpOoOe Tarxe CIIYXUT BITY CKHEIM
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oTBepCcTMEeM cocyla 17 B wm300paXeHHOM IIpMMepe. Bo3Ooyx 3aTeM
IpoTekKaeT uUepe3 XKUIKOCTH 19, XPaHAMyoCcsaS B cocyne 17, K
BHIIYCKHOMY OTBepCTMK 15 cocylma ¥ MOXeT BH3HBATh OOpas3OBaHME
IYy3HPEKOB B XUIKOCTM 19 1o Mepe TOT'O, KakK BO3OYX I[IPOTEKAeT Uepes
XKMOKOCTE 19 B cocynme 17. OT BHIIYCKHOT'O OTeBepcTusa 15 cocyna
BO3OYX IIPOTEKaeT KO BIIYyCKHOMy oOTBepcTui 131 KaMepH Uepes KaMepy
130 gmis aspo30Jd UM OPpellouTHUTeJIbHO uUepe3 PacxXOoOHHM MaTepuall,

comepxamunt cyobcTpar 20, TeHepUpylIMM anspo30Jb, ¥ BHTeKaeT U3

KaMepH 130 uepes BEIIIYCKHOE oTBepCcTHE 18 oI OOCTaBKU
[IOJIL30BATEJID.
KanvaHHoe ycrpowmcTtBo 100, mnokaszsaHHOe Ha our. 1, Takxe

COOEPXUT HeoOsa3aTeJIbHEM KJlaraH 140 oJIsg IoTOKAa BO3IOyXa,
Haxomammica B coobmeHuMu C  Kamepow 130 mJjs anpos30Jsa, 1A
HaCTPOMKM COIIPOTHUBJIIEHUSA BTATMBAHUIO YCTpOVCTBA 100. MoxHO
MCIIOJIE30BATE JioOoM momxomamul kjanadH 140. B HeKOTOPHX BapMaHTax
ocymecTBJIeHMAa KJjarnaH 140 colepxuT oOHO WM 0oJiee OTBepCTUM
OTpPaHu4YUTEeJII IIOTOKa WM  KaHaJIOB. Kianman 140 HaxoouTCca B
coofBmeHMM C HaAPYXHOM UYacTbil YycTporcTBa 100 uyepe3 BIYCKHOE
oTBepcTUe 161 M BHYTPEHHEM uYacTbi kamepn 130 mjg aspo30Ja uepes
BIIyCKHOe OTBepcTHe 133 KaMepH.

Ha  ¢ur. 2 T1okazaH IpuMep KaJbsgHHOTO ycTpowcTea 100,
MMeEKIeIT o pa3neJleHHEM Iy Thb [IOTOKAa BO3IYXa. YCTponCcTBO 100
comepxmuT cocynm 17, obpas3yomui BHYTPEeHHUM o00BeM, BHIIOJIHEHHHM C
BOBMOXHOCTBLIO PasMelleHMs B  HeM KugkocTtu 19, u  oBpa3ynmui
BHIIyCKHOe oOTBepcTMe 15 wm BOyckHOe OTBepcTue 16, KOTOpoe B
BapMaHTe OCYIecTBJIeHUsI, Mu300paxeHHOM Ha oéur. 2, OpelcTaBJdgeT

coboM BHOYyCKHOe OTBepcTMe 16 ycCcTpoMcTBa. YcTpoMcTBOo 100 Takxke

COOEPXUT BTOPOE BIIYyCKHOE oTBepcTUe 16', HaxomAmeecd B COOOIEHUM C
kaMepor 130 @mjag aspos30Jida, KkKoTopas obpal3yeT BIYCKHOE OTBepCcTHUe
131 m BHIYCKHOe OTBepcCTHe 18, KOTOpPOe B BapuaHTe OCYIEeCTBJIeHUSd,
n3obpaxeHHOM Ha our. 2, OpencrTaBJageT coOoM BHIIYCKHOE OTBepcTHue
18 vycrTporcTBa. Kamepa 130 1njd aspo30Jia BHIIOJHEHa C BO3MOXHOCTBI
pas3MemeHrMsa B Hel cydcTpaTa 20, TeHepupyomero a’spo30Jb, WK
PacxoIHOTO MaTepuaa, comepxXxamero cybcTpart, TeHepPUPYIIOMUA

aspos3oJib. llpM HarpeBaHMUM, HaAIIpUMep, HaTrpeBaTeJIbLHEM 3JIEMEHTOM (He
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Iokas3aH Ha o6ur. 2) cydbcTtpar 20 TeHepUpyeT a»po30Jib, KOTOPHMN
MOXeT OHTbL HOCTaBJIeH IO IIyTM IIOTOKa Bo3Idyxa, o00pas30BaHHOMY
YCTPOMCTBOM M KOMIIOHEHTaMM YCTPOWMCTBA, MOJS OOCTAaBKM II0JIL30BaATEJIO
yepes BHIIYCKHOEe OTBepcTHe 18.

Iyt IIOTOKa BOBIyxXa uUepe3 KaJlbgHHOe  YCTPOMCTRBO 100,
n300paxeHHOE Ha our. 2, [IOKa3aHH OYHKTUPHEMA JIMHW AMIA "
CTpeJIKaMu . Korma [IOJIL30BAaTEIb oCymeCcTBJIAET 3aTIKKY yepes
BHIIIYCKHOE OTBepcTMe 18 ycTpoMcTBa WJIM [OUJIAaHT', COeIOMHEeHHHM C
BHIIIYCKHEM OTBepcTHeM 18, BO3Oyx IMOCTyIaeT B ycTpoumcTBO 100 uepes
BIIyCKHOe oTBepcTue 16’ ycTpolicTBa M IOpoTekaeT uUepes BIYCKHOE
OTBEpPCTHE 131 KaMepH, yepes kKaMepy 130 mis ansposoJga U
IPeOlIOUTUTEJIEHO dYepes PacxXOOHEM MaTepuall, comepxamun cydcrpatr20,
TeHepUpyomri aspo30Jib, M BHTekaeT M3 KaMeps 130 uepes BHIIYCKHOE
oTBepcTMe 18 @OJjd IOCTaBKM IIOJIE30BATEJIO.

KanvgaHHoe ycTpo¥cTBOo 100, uso0OpaxeHHOe B IIpuMepe Ha o¢ur. 2,
Takxe ofpal3yeT BTOPOM OYThH IIO0TOKa BO3Oyxa. Korma I[IOJb30BaTe]b
OCYImEeCTRBJIAET 3aTaXKYy uUepes BHIIYCKHOE OTBepcTHel8 yCcTpoMcTBa WM
IJIaHT, COEeIMHEHHHI C BHIIYCKHBEIM OTBepcTMeM 18, BO3IOyxX IIOCTyIlaeT B
ycrporcTeo 100 uepes BIYCKHOE OTBepcTHe 16 yCcTpoMcTBa, KOToOpoe
Takxe CJYXMT BIIYCKHBEIM OTBepcTHMeM cocyla 17 B u300paxeHHOM
opuMepe. Bo3Ooyx 3aTeM IpOoTeKaeT uepe3 XMUIKOCTL 19, XpaHamyocs B
cocyme 17, k BHIIYCKHOMYy OTBepcTue 15 cocylla ¥ MOXeT BH3HBATH
obpasoBaHMe IIY3HPLKOB B XMUAIKOCTM 19 1o Mepe TOTIo, Kak BO3IOYyX
IpoTekaeT uUepes cocyn 17. OT BHIIYCKHOTO oOTBepcTusa 15 cocyma
BOBIYX TIpOoTekaeT K BHIIYCKHOMY OTBepCcTMiO 18 vycTpoMcTBa OJId
OOCTaBKM TIIOJIB30OBATEJIO. o 1mocTaBKM IIOJIB30BATEJI® BO3OYX U3
BTOPOTO NYTH IIOTOKa BO3OyxXa CMeMMBaeTCd C adpo30JieM, IIepeHOCUMLM
10 IepBOMYy IIyTHM IIOTOKa BO3IyxXa. O9OTO MOXeT IIPOMCXOIMTL IO TOTOo,
Kak IBe CTpyM IIOTOKa IOKMHYT YCTPOMCTBO UYepe3  BHIIYCKHOE
oTBepcTHe 18, B mJjaHre (He TI[oOKas3aH Ha our. 2), COeIMHEHHOM C
BHIIIYCKHEM OTBepcTMeM 18, WM Kak OO BHXOOA M3 BHIIYCKHOTO
oTBepcTMAa 18, Tak M B MJIaHTe.

I[IyTy I[oToka BoO3Iyxa, Hu3oOpaxeHHHe Ha our. 1-2, ABJIS0OTCA
opuMepamMu IIyTeM IIo0TokKa BO3IOyXa, KOTOpHEe MOTYT MMETh KaJlbsSHHEBE

YCTpOﬁCTBa. KaJib SHHEE yCTpOﬁCTBa B COOTBeTCTBUMA C HaCTOAIMM
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n300peTeHMeM MOTYT MMETH JKOBEe IpyI'Me I[IOOXONANMEe IIYyTM IIOTOKa
BO3OyXa, KOTOpPHE IIO3BOJIAKT IOOCTABJIATE IIOJIL30BATEJI aspo30Jib U3
KaMepH IJsA anpos30Jd 0e3 NpoTeKaHMsa UYepes XUIKOCTL, XPaHAMyKCS B
cocyme. IlpennouTUTEeJILHO, KaJlbSHHEE YCTPOMCTBA TakKXe BHIIOJHEHH C
BO3BMOXHOCTEI OO0eclledeHMs [IOTOKa BO3IOyXa UYepes XUIKOCTHL B COCyIe
OJIS CMemMBaHMA C  anpo30JieM, IOCTaBJSeMEIM [IOJIb30BaTeJn, Kak
ONMCaHO B OTHoOWeHMM o¢ur. 1-2, wuiav JOOBM JIPyTMM [IOIOXOIAMUM
CIIOCODOM. B OIPYyTUX BapMaHTax OCyIeCTBJIEHUSA MOTYT OHTH
IpelyCMOTPEHH KJallaH WM KJalaHe OJ4 YyOpabBJleHud KosdodMuMeHTOM
pasziejyleHUd MeXOy pPas3JIMUHEMY I[IYyTAMM I[IOTOKa BO3OyXa. OTOT KJjallaH
WM KJallaHel MOTyT OHBTH HacTpaMBaeMbMM II0JIb30BaTeJIeM YCTPOMCTBA
100.

Ha ¢ur. 3 1mnokas3aHH cCcxeMaTuueckasd OJIOK-CxXeMa KOMIIOHEHTOB
HarpeBaHUA M YyIOpaBJeHUI M BUI B pas3pese kKamepn 130 mjsa anpos0Jid,
KoTopasd MoxeT OBTH BKJIOUeHa B KaJlbgHHOEe YCTPOMCTBO COTIJIACHO
HacTodmeMy u300peTeHuo. KoHTeVHep 340 pacnojioxeH B kKaMepe 130
OJIS aspo30Jid WM HaxXxoOUTcsa B coofmeHuMM C Hel. KoHTeliHep 340
obpasyeT OTBEepPCTHE MOJIS pa3MelleHMs PacxOoIHOTO MaTepuala, KOTOPHM
comepxuT CcydcTpaT, TeHepUpyo IMM aspo30Jib. IIpM BCTaBKe PaCXOOHOTO
MaTepuaJyla B koHTelHep 340 HaTpeBaTeJIbHEM 53JeMeHT 320 pasMemaionT B
TEIJIOBOM KOHTakTe C CydCcTpaToM, TeHepupyollMM aspo30Jb. MOXHO
MCIIOJIL30BAaTh oo IOAX O AMMUM HaTpeBaTeJIbHBM DJIEMEHT 320.
[IpeINoUTHUTENIFHO, HaTpeBaTeJIbHHM DJIEMEHT BHIIOJIHEeH M3 DJeKTPUUeCKU
PEe3UCTMBHOTO MaTepHuaja, KOTOPHM HaTpeBaeT IOpM [Hodade TokKa WK
HamnpsSXeHMS Ha BJeMeHT. B HeKOTOPHX BapMaHTax OCYMeCTBJIEHUS
HaTpeBaTeJbHEM 2JieMeHT 320 COOepXUT IJIaCTMHY, BHIIOJIHEHHY C
BO3BMOXHOCTEI IIPOKaJILBaHMA PacxXxoIHOTO MaTepHuala -OJS PacloJIOXeHUS
sy1eMeHTa 320 B IIOJIOXKEHMEe KOHTakKTa C MaTepHralioM, TeHepUPYIUM
anpo30Jib, IPM BCTaBKe PacxXxoOHOTO MaTepuaJja B KoHTelHep 340.

A3p0O30JIb, CTeHEepPMPOBAHHHM W3 HaTpeToTo cCcybcTpaTa, MOXET
OHITL TlepeHeCeH BO3OYMHEM TIIOTOKOM, OOpa30BaHHEM IIYyTeM I[IOTOKa,

yepes kamepy 130 oT BOyckHOTO oOTBepcTMsa 131 KaMepH K BHITYCKHOMY

OTBEPCTHIO 132 KaMepPH, KOTOpOEe MOXeT ABJIATLCSH BHIIIY CKHBIM
OTBEPCTHUEM YCTPOMCTBA (HanmpuMep, BHIIYCKHOE OTBEPCTHE 18,
riokazaHHoOe Ha our. 1-2). HarpeBaTeJlbHEM 3JIeMEeHT 320

OYHKUMOHAJIEHO COeOMHEH C DJIeKTpOoHHOM cxeMmor 300 yHoOpaBJIeHUS U
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BioxoM 310 nuTaHMA OJIS yIOpPaBJIeHUS TeMIepaTypoM HaTrpeBaTeJIbHOTO
sy1eMeHTa 320 mjsa ToTo, YTOOH HarpeBaTeJIbHHM 3JeMeHT 320 HarpeBaJd
cyfCcTpaT, TeHepupylIMM aspo30Jib, OO CTEeleHM, »OOCTaTOUHOM MOJId
TeHEepPMPOBAHMA asp0o30Ji4, HO He CcropaHuda cyodcTparTa.

SJlekTpoHHasa cxeMa 300 ymopabJjieHMA MOXeT OBTE [IpedyCMOTpEeHa B
JIOOOM IMOOXOOAMEeM BUIOEe M MOXeT COOepXaThb, HalpMMep, KOHTPOJIJIEP
WM 3aloMMHaKllee YCTPOMCTBO M KOHTpOJiep. KOHTpOJIJIep MOXET
comepXaTb OXHO WM 0oJilee M3 MallMHEL COCTOSHMM Ha  OCHOBe
CllelMaJIM3UPOBaHHOMU MHTEeTpaJIbHOM CXEeMHI (ASIC), uMppoBOTO
Ipolleccopa CHUIHaJIOB, BEHTWUJIBHOM MaTpMLE, MUKpPONpOlleccopa WK
SKBMBAJIEHTHOM HOUCKPETHOM JMOO MHTETPUPOBAHHOM JIOTMUECKOM CXEMEH.
SJIekTpoHHad cxeMa 300 vyhopapbJiIeHUS MOXeT CoIepXaThb 3alloMMHaklee
YCTPOMCTBO, KOTOPOE COIEPXUT KOMAaHIH, MWHUIMMPYIIME BHIIOJHEeHNE
OOHMM  MJIM BoJiee KOMIIOHEeHTaMM CXeMbl  QYHKLUUM WU acrexkTa
BJIEKTPOHHOM CXeMH yIpaBJieHUusa. OYHKIMWM, CBOMCTBEHHHE B3JIEKTPOHHOM
cxeMe 300 ymnopaBJieHMs, B STOM M300peTeHUM MOTYT OBTH BOILJIOWEHH B
BMIOEe OOHOTO WM OoJiee M3 IPOTPaMMHOTO OO0eClledeHMd, IPOTpaMMHO-
anrnapaTHOTO oOOecClleueHMA M alllapaTHOTO of0ecClleueHMUA.

SJlekTpoHHasa cxeMa 300 vyhopaBJeHMS MOXeT OBTH BHIIOJIHEHA C
BO3MOXHOCTLIO OTCJIEXMBAHUA DIIEKTPUUECKOTO COIIPOTUBJIIEHNA
HarpeBaTeJIbHOTO »JIeMeHTa M yhOpaBJieHMa  IoIauey IMTaHMSA  Ha
HaTpeBaTeJIbHHM BJIEMEHT B 3aBUCHUMOCTH oT DIIEKTPUUECKOTO
CONPOTHUBJIIEHMA HaT'pPeBaTEJILHOTO BJIEMEHTA.

DJIEeKTPOHHAA CxXeMa MOXeT COIepXaTh MMKPOIIPOILeCCop, KOTOPHIM

MOXeT NpencTaBJISTh cobon PO TPaMMUPY & MBI MUKPOIIPOIeCCOop .
DJIEeKTPOHHAS cxeMa MOXeT OHITH BHIIIOJIHEHA c BOBMOXHOCTELIO
PeryIMpOBaHMsa IIoJauy IIMUTaHMS. [IMTadHMe MOXeT IIoaBaThbCsa  Ha

HaTpeBaTeJILHEM D2JIEMEHT B BUAE MMIIYJILCOB 3JIEKTPUUECKOTO TOKa.

Ejokx 310 nuMTaHMa MOXeT coIepXaTh OIHYy WM O0oJiee DaTapel WMIK
IPYyTOM TOOXOIOAMMY OJIOK [OUTaHusa, OQYyHKIMOHAJIEHO COeOMHEHHBEM C
HarpeBaTeJIbHEM BJIEMEHTOM 320 u 3JIeKTPOHHOM cxeMoM 300
ylpaeJieHVs. HeszaBMCUMO OT TuUIla MCIOJB3yeMOoI'o OJIoKa NOUTaHusa, OJIOK
INTaHUA  [OPeldlodTUTEeJIbHO  ofeclleduBaeT  ITOCTATOYHOE  KOJMYECTBO
SHepTMM NOJIS HOPMaJILHOTO OYHKUMOHMPOBAHMA YCTPOMCTBA B TeUeHUE
npubamsuTenbHo /0 MMHYT HeNpepHBHOM pab®oTH yCTPOMCTBa IIepen

HepeSapHnKoﬁ WMJIM HeOOXOIOMMOCTBI IIOOKJIOUEHMS K BHEIMHEMY MCTOUHUKY
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DIIEKTPOIIUTAHUA .

Kamepa 130 1jd a»po30Ji8 MOXeT OHTH BHIIOJIHEHA W3 OOHOWM WU
BoJjiee uacTeM. IlpednouTUTEJILHO, KaMepa IJIS aspo30Jia COIEepPXUT
YacTh, KOTOPYK MOXHO CHATH WMJIM OTKPHTE IOJSA TOT'O, UYTOOH I[IO3BOJIMTH
IOJIE30BATEJI0 BCTABUTHL pPacxXOOHHEM MaTepMalJl B KOHTeMVHep. Hamnpumep,
JacThb kaMepu 130, n300paxeHHOM Ha  our. 3, KOTOopasd  BHIIE
OYHKTUPHOM JIMHUM, MOXHO CHATH IJIA TOTO, UYTOOH I[IO3BOJMUTL BCTABUTH
PacxXOOHEM MaTepuaJ. B HEeKOTOPHX BapMaHTax OCYHNEeCTBJIEHMS BepXHALD
yacTsk kKaMepel 130 wMoxeT OHTE OOpa3o0BaHa KPBHIMKOM WM KOJIIAaUKOM
KaJIb SHHOTO YCTPOMCTBA .

Ha our. 4 mokasaH cxeMaTudeCKUMn yepTex KaJib AHHOT'O
ycrporcTea 100, Ha koTopoM kamepa 130 1mja aspo30Jid IIoKazaHa B
YyBeJIMUeHHOM BuUIe. YcTpoucTBO 100 comepXuT CBeMHY KphIKy 500.
[Ipy McCHOoJb30BaHUM kpbmmka 500 MoxeT 3aleliaTh Hal'peBaTeJIbHHM Yy3el
c ofpa30oBaHMeM IIO MeHLbIelM Mepe dYacTM KaMmeph 130 1nJjd aspos0Jisa B
IpoCTpaHCcTBe, oOpas3oBaHHOM kpbmko¥ 500. Kpemky 500 MOXHO CHUMATH
0JI9 BCTABKM WM M3BJedeHMA cybcTpaTa 20, I'eHepUpPpYyKIMEIOo anpo30Jib,
MM PacxXOOHHIX MaTepHualloB, comepxammux cydcTpart, TeHepUpyomMmM
anpo30Jib. YcTpomcTBo 100 OONOJHUTEJLHO COOEPXUT YIJIMHEHHYID YacThb
510 wmexny xkpemko¥ 500 um cocynmom 17, BHIIOJIHEHHEM C BOSBMOXHOCTLIO
BMEIleHUS  XUIKOCTU 19, Tako¥M KakK BoIa. Kanamgm 401, 402,
oBpaszynmMe dYacThk IOIYyTM I[IOTOKa BO3OyXa, MOTYT IIPOXOIUTH Uepes
yIOJIMHeHHy®© dYacThk 510. Kanan 401 coeIMHSeT BIIYCKHOE OTBEPCTHE B
kaMepy 130 1mjsa aspo30Jif C  BHIIYCKHEIM OTBepcTueM 15 cocyma 17.
Kanan 402 coenomHsAeT BHIIYCKHOe OTBepcTHMe kKaMepe 130 misa aspo30Jid
C BHIIYCKHEM OTBepcTHMeM 18 ycrporcTea. [nanr 400 MoxeT OBTH

COeIIMHeEH C BHIITYCKHEIM OTBEpPCTHMEM 18 YCTpOVICTBa JIOOBEIM  [TOOXO I AIMNM

criocofowM, TaKUM KakK COenIMHUTEJb BEICTPOPa3BLEMHOTO THIIA,
COeIUHUTENE 6alloHe THOTO THIIA, COeIIMHUTEJIb c pes3b00OBEM
coenMHeHVEeM WJIM IIocalka C HaTATOM. B HEKOTOPHIX BapMaHTax

ocymecTBJIeHMA kKaHaJ 402 u mijaHr 400 BHIIOJHEHH M3 OOHOM TpPyOKWU,
u, TakuM ob6pasoM, mygaHr 400 r1npemcTaBasgeT cobo¥  IpPOoOoJIKeHM e
kaHaJa 402.

Ycrporicteo 100 comepxuT oCHOBaHuMe 550, BEIIIOJIHEHHOE  C
BO3MOXHOCTEIO yIoepXaHns cocyna 17. B HEKOTOPHIX BapMaHTax

ocylmecTRJIeHMS ocHoBaHMe 550 m cocynm 17 BMecCcTe BHIIOJIHEHH Kak OIHO
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1eJioe. BIOYyCKHOe OTBepCcTMe 16 YyCTPOMCTBAa BHIIOJHEHO B OCHOBAaHUU
550 m HaxoIMTCHd B COOOmMEHMM C BIYCKHEIM OTBEepCTHMeM 3 cCocyla.
Korga moJb30BaTe]Jlb OCYmMEeCTRBJIAeT 3aTakkKy Ha mjlaHre 400, Bo3mgyx
IIoCTyIllaeT BO BIIYCKHOE OTBepcTHe 16 yYyCTpOoMCTBa M IIPOTeKaeT uepes
BIIyCKHOe OTBepCTMe 3 cocyla uepes KkKaHayg 530, npoxomamuii B COCYI
17 HWXe YPOBHA 3alloJIHEeHMA XuAkoCcTM 19. OmHOXOHOBOWM kJamnaH 532
pacrojioxeH B KkKaHajle 530 [mid OpeXOoTBpalleHUd IIPOTeKaHMAd XUOKOCTU
19 uepes kaHajn 530 B HalIpaBJIeHMM BIYCKHOT'O OTeepcTHa 3. Ilpwm
BHIXOIle IIOTOKa BO3Oyxa M3 KaHajla 530 B xXuUIOKOCTHM 0Opa3ywTCcsH
Oy3HPbBKM. BO3IOyx 3aTeM IIpOoTekKaeT uepes BHIIYCKHOe oTeBepcTre 15
cocyna, depe3 kaHag 401 B kamepy 130 mjg  aspos30oJid  Uepes
cybcrpar, TeHepUpyKRIMY  a®po030Jib. Anpos3ojib U3 cybcrpaTta 20
yBJIeKaeTCcsad BOBIYXOM, KOTOPHM IIpoTeKaeT uepes kaHaj 402 B mjlaHT
400 @Oysa OJOoCTaBKM IIOJIb30BaTeJio ycrpomcrTBa 100. KpoMe TOTro, IIOTOK
BO3Oyxa uepes kJjamnaH 140 CJOyxXuT IJIS HACTPOMKM COIPOTUBJIIEHUS
BTATHMBAHUIO YCTPOMCTRA.

XoTsa ycTpowcTBa, wuzobpaxeHHHe Ha ¢ur. 1, 2 um 4, 1okKasaHH
Kak MMeomue TOJIbBKO OIHO BHIIYCKHOEe OTBepcTue 18 ycTpoMcTBa,
KaJlb AHHHE YCTPOMCTBAa B COOTBETCTBMM C HACTOAMMUM U300peTeHMeM
MOTYT MMeThb 0OoJilee UueM OOHO BHIIYCKHOE OTBEepCTHe YCTPOMCTBA.

B kauecTBe IIpuMepa HMXEe B XPOHOJIOTUMUECKOM IOpAOKe IIpMBeOeH
OOMH CIIoco® TIMNpMMeHeHMs KaJlbIHHOTO YCTPOMCTBa, KakK OIMCaHO B
IDaHHOM JIOKyMeHTe. B KauecTBe IIpuMepa IIPUBOOATCS KOMIIOHEHTH,
IIOKa3aHHBEle Ha  o¢ur. 3. Cocym 17 w™MoxeT OHBTHL OTCOeIMHEH OT
KaJbSaHHOTO YycTporcTBa 100 u 3amnojHeH Bomo¥. OnHO wuiIM 0OoJjiee U3
HATypaJlbHHX QPYKTOBHX COKOB, PACTUTEJILHEX »OODABOK M DSKCTPAKTOB
Tpak MOTYT OHTE OOOABJIEHH B BOOYy OJ4 apoMaTmusalum. HobarBidgeMoe
KOJIMUYECTBO XMIKOCTM IOJIDKHO HAIOJHATL KaHaJ 530, HO He IOJIKHO
IpeBHIaTh OTMETKY MaKCHMaJIbHOTO VYVPOBHS, KoTopasd Heo®a3aTeJIbHO
MOXeT [pPUMCYTCTBOBaTkE Ha cocyme 17. Cocyn 17 3aTeM CHOBa
OIpUCOeOMHAT K KaJlbgdHHOMY ycTpoucTBy 100. Kpmmky 500 cHuMMawoT, U
cybcrpart 20, TeHepUpP Yy aspo30Jib, TaKoOM Kak PacxoOHBM
MaTepualsl, coIepxamui cyOcTpaT, paclhoJjlarailnT B II0JIOXeHMe KOHTaKTa
C HaTrpeBaTeJIbHHM 3JIeEMeHTOM (He IIoKa3aH Ha owur. 3), HalpuMep, B
KOHTelHepe, B KOTOPHM IPOXOOUT IJjlacTHUHAa HarpeBaTeJLHOTO

SJIeMeHTa. Kpb]lHKy 500 3aTeM CHOBa IIPUCOEeIVMHAKRT K KaJIb AHHOMY
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ycrporcTey 100. VYcecrpomcTtBo 100 3aTeM BKJIOUALT OJIS HaTpeBaHUA
cybcrpara 20, TeHEPUPYRILET'O anpo30Jb. [Tosib30BaTEJIb MOXET
BHIIIOJIHATE 3aTSKKY Uepes3s MyHINTYyK, COeIMHeHHEM co mjaHroM 400, 1o
Tex IIop, IIOKa He OyneT ofpa3oBaH TpebyeMell oO0BeM aspo30Ja IJ4
3anoJiHeHMsa KaMeprl 130 mjd anpo30Jia, KOTOPHM MOXeT OHTL IIOJIHOCTEIO
WM 4aCTMUYHO OO0pa30BaH BHYTPeHHUM O0O0BeMOM Kprmuky 500.

KanpsHHOe YCTPOMCTBO COIJIACHO M300peTeHMI MOXeT MMeTh JIoOHeEe
nonxondamme pasMep u  dopMy. Hanopumep, ofmas BECOTa KaJlbAHHOTO
YCTPOMCTEBa B IIOJIHOCTBI CODOpPaHHOM COCTOSHMM MOXET COCTaBJIATH
opubausuresbHO oT 180 MM mo 410 MM, OPennoudTUTeJIbHO oT 210 ;o
320 MMm. Of€mad WMpMHa MOXeT COCTaBJIATH NPpUOIM3UTEeSEHO oT 60 1o
180 MM B €ero CcaMOM Y3KOM IIOIIEPEUHOM CEUEHUM U IPUOIU3UTEJIEHO OT
80 MM mo 200 MM B er0 CaMOM IMPOKOM IIOIIepPeuHOM CeUeHMM, KOTOopoe
BOBMOXHO COBIIagjaeT C eI'0 HWKHMM KpaeM (OCHOBaHMEeM) . PasMep
YCTPOMCTRBa MOXeT BapbMPOBATLCHA MOJIS BMeleHMsS pas3HOT'O KOoJMUYecTBa
PacCxXOOHEIX MaTepualloB. Hamopumep, yCTPOMCTBO MOXeT BMellaThk OT 1 OO
25 pacxXOOHHX MaTepualioB, IpeAlouTuTesibHO oT 4 mo 21 wm ©OojJiee
IPedlIOUTUTEeJIEHO OT 4 mo 8 pacxXOOHEX MaTepMraJioB OIOHOBPEMEHHO.

KaJjbaHHOEe YCTPOMCTBO COIJIACHO M300peTeHMi0 MOXeT OHTL B
OCHOBHOM UMJIMHIPUYUECKMM, B TOM UMCJIe IIOJIHOCTBI LIWJIMHIPUYECKMUM IIO
CBOEeM BHemHel dopMme.

[IpennouyTmuTesbHO, COBOKYIIHOCTB BCEX OCHOBHEIX yacrTen
KaJbAHHOTO YCTPOMCTBa IO HacTodAmeMy Uu300peTeHMIO oO0ecleuMBaeT
TepMeTHYHOe OQYHKUMOHMPOBAHME YCTPOMCTBa. I'epMeTHUHasa OQYHKUMUA
OOJDkHa ofeclleuMBaThH HaOjexallee IIPOXOXIEeHMe BO3OYMHOI'O IIOTOKA.
TepMeTUUHOE OYHKUMOHVPOBAHNME MOXET OBITH OOCTUIHYTO JIIOOBEM
OO XO I AMMM CIIOCOOOM. Hanpuwmep, YILLIOTHUTEJIN, Takme Kak
VIJIOTHAKMME KOJblla ¥ mambe, MOTYT IIPMMEHATLCA IOJd ofecledeHUs
TrepMeTH3allun.

YIOJIOTHAKINYE KOJbla UM YIJIOTHAKIME Malbe MOTYT OHTE BHIIOJIHEHEH
n3  Jdoro IOoOXOOAmMeI'c  MaTepuala WIM MaTepMalioB. Hanpuwmep,
VIJIOTHUTENIM MOTYT BKJIUYATE OIOHO MM 0Oo0Jiee M3 COeOMHeHUNM TpadeHa
n coenMHeHUN KpeMHNA . [IpennouTnuTesIbHO, MaTepraJiel  OOODPEHH
YHpaBieHreM CIA 1[I0 CaHMTAPHOMY HaIO30py 3a KaueCcTBOM IIMIIEBEHIX
IPOOYKTOB M MeOMKaMeHTOB IJIS MCIIOJIE30BaHUA [IOTpedUuTelleM.

ASpOSOJ’Ib MOXHO OTBOIVMTE M3 KPHIIKM WJIM COCyIOa B Jodoe BpeMA
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IIyTeM CHATMA  KPHIIKM MJIM CcocyIa C  KaJIbSHHOTO  YyCTPOMCTBA.
AJILTEPHATUBHO, B KPHIIKY WMJIM COCYI MOXeT OHTL BCTPOEH BHIITYCKHOM
KJlallaH OJia ofecrnedeHMI OTBOIA anpos30Jiga 6e3 OTKPHTHUA YyCTPOMCTBA.

OCHOBHEIE YacCTHM, TakMe Kak KaHaJl, KpHIKa ¥ COCYyO, MOTYT OHTb
BHIIIOJIHEHEl M3 JOOOTO I[IOOXOOAmMero MaTepuaja WIM MaTepualioB.
HanpuMep, 2TM YacTM MOTYT OHTH HE3aBMCUMO BHIIOJHEHE M3 CTeKJa,
cCoeIVHEeHUM Ha OCHOBe CcTekJla, [IOJINCYJIBOOHA (PSU),
IOJIMBdUPCyYJibEQOHA (PES) NI noJnpeHMJICYJIbQOHa (PPSU) .
[pennouyTuUTeJIbHO, UYacCTM BEHIIOJIHEHH M3 MaTepralloB, IMNOOXOOAMMX MOJIA
MCIIOJIL30BAHMA B CTAHOAPTHHX I[IOCYIOOMOEUHEIX MallMHAaX .

Ipyrmue dYacTyM MOTYT OHTHL BHIIOJHEHHE M3 JIOOBHX [TOOXOIAMMX
MaTepraJIoOB. B HeKOTOpPHX IIpMMepax OOHO WM oba K3 »OepxaTeled u
BJIOKOB M3BJIeEUEHMS COTJIaCHO M300peTeHMi0 MOTYT OHTH BOINOCTOMKMMU
OJIS HOPMAaJIbHOM UMCTKM WMJIM MHTbHS OOBUHOM BOOOM, B TOM UMCJe JA
MCIIOJIb30BaHMA B CTaHOAPTHEX I[IOCYIOOMOEUHEIX MallMHax. HaopuMmep,
Takue dYacTM MOTYT COIepXaThb I[IPpO3pPauHbe WMJIM OKpalleHHHE COeOMHEeHMA
nogmcyiabdoHa (PSU), nommzdupcysabdoHa (PES) wmiamM noaudeHUIICYJIbdoHAa
(PPSU), wmIM coeIVMHeHMS, KOTOpPHEe He HABJIANTCHA IIPO3PaduHBIMM, Takue
KakKk Noau>oup>dupkeToH (PEEK) .

Bce HayuHHe M TexXHUUECKMEe TEepPMMUHBl, MCIOJIL3yeMhe B OaHHOM
IOOKYMEeHTe, WUMelT 3HaueHMs, OOHUHO MCIOJIbL3YyeMee B OaHHOM o00JacTu
TeXHUKM, eCJIM He YyKal3aHOo MuHoe. IIpMBeIOeHHHEe B OaHHOM HOOKYMeHTe
onpenejieHMsa IIpelHa3HaAUeHH IJIS oOJeTueHMS IIOHMMAaHUS OlIpedeJIeHHHX
TEePMMHOB, YaCTO MUCIOJbL3YEMEX B OAaHHOM IOKYMEHTEe.

VcrnioJb3yeMele B IJaHHOM IOKYyMeHTe OGOpMH eIMHCTBEHHOTO UMcJa
BKJIIOUAIOT B cebs BapMaHTH oCcymeCcTBJIeHUS co CCHUJIKaMM Ha
MHOXEeCTBEeHHOE UMCJIO, €CJM M3 COomepXaHMsa SBHO He cJjedyeT MHoe.

VICIIOJIb 3Y eMEI B OaHHOM DOKYMEHTE Con3 KUIIU» OBBIUHO
UCIIOJIE3YEeTCS B CBOEeM SHaueHUM, BKJOUYAKIEM «U/UIUY», eCJIU U3
comepXaHMsa SBHO He cJjelyeT MHoe. TepMMH «U/MiIn» oBo3HauvaeT OOUH
MM BCe U3 IIEepeuMCJIeHHHX D2JIeMEeHTOB MJIM KOMOMHAILIMI JIOOHX IOBYX WU
BoJjiee M3 NepPEeUMCIIeHHHX SJIEMEHTOB.

VcrnoJb3yeMele B IaHHOM IOKYMEHTe CJIOBa «UMETLY», «UMEMUM»,
KBKJIOUATL», «BRJIOUALMUKY», «COOEepXaTb», «ComepXamuh» WIn T. II.
MCIOJbL3YITCI B CBOeM IMPOKOM CMHCJEe ¥, KakK I[OpaBMJIOo, O3HauvalT

«BrIJmoOUamommiy 06e3 oTrpaHMYeHMS». ClelyeT IIOHMMATL, YTO BHPAXEHUS
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«KCOCTOAMMI IO CYmMEeCTBY M3», «COCTOAMMM M3» UM T. II. OTHOCATCI K
KaTeTOopUM «COoOepXaluii» M T. II.

CJIoBa «NOPedlIOoUTUTEJILHEMY» U «IPeOlIoUuTHUTEJILHO» OTHOCSTCS K
BapMaHTaM OCYmEeCTBJIeHMS HaCTOSMero M300peTeHMsd, KOTOPHE MOTYT
ofecCHeunTht OIpenesieHHEe MIPeUMMymleCcTBa IIPY OIpemeJIeHHHEX YCJIOBUIX.
TeM He MeHee, OpyTMe BapMaHTH OCYIECTBJIEHMS Takke MOTYyT OHTDb
OPenIouTUTeJILHEIMU [IPM TeX Xe WIM OPpYyTHUX YCJOBMAX. KpoMme TOTO,
PaCKPHTHE OIHOTO W BoJiee OPennouTHUTEJIbHEX BapMaHTOB
OCYIIECTRBJIEHMS He O3HauvaeT, uYUTO OpyTMe BapMaHTH OCYIEeCTBJIEHUS He
ABJISIOTCA IIOJIE3HHMM, WM He IMIpelHa3HaueHO IJId MUCKJIOYEeHMS IPYTIUX
BAapMAaHTOB OCYIMEeCTBJIeHUMI U3 o00BbeMa HaCTOAmero M300peTeHMs, B TOM
uncyie QopMyJIE MB300peTeHNUS .

TakuMm o0paszsoM, OIMCAHHE CIOCOOH, CHCTEMH, YCTPOMCTBAa, Y3JIH U
UBOeJrsa OJIS KaJbSHHOTO YCTPOMCTBAa. Pas3jIMUHHE MOIOMOUKALIMM U
BAapMAaHTH HacToAmeTro wu300peTeHUs OYIYT OUEBUIHE CIelMaJucTaM B
OaHHOM ofJlacTy TexHMKM 0e3 OTCTYIUJIEHMI OT o0beMa ¥ CYIHOCTU
HacToAmeIo n300peTeHNns . HecMmoTps Ha TO, uTo HacTodAmee
nzobperTeHre OBJIO OMNMCAHO B CBSA3UM C KOHKPETHHEMM NPEONOUTUTEJIbHEMNI
BapMaHTaMM  OCYylleCcTBJIEHUS, cilemyeT IIOHMMAaTL, UTO  3adBJIeHHOe
nsobpeTeHme He TOJIXKHO YypesMepHO OTpaHUuUMBaTLCS TaKMMHI
KOHKPETHLEMM BapMaHTaMM OCYIeCTBJIeHUI. [HelMCTBUTEJILHO, pPa3JIMUHLe
MOIOVOUK AL OIIMCaHHBIX BapMaHTOB OCYIeCTBJIEHNS HacToAmeTo
nsobpeTeHnsa, KOTOPHE OUEeBMOHH CIelMalMcTaM B o06JlacTax MexXaHUKH,
SJIEeKTPOTEeXHUKM UM IIPOM3BOIACTBA MU3OEJMd, ITeHepUpyoIero aspo30Jlb,
Wi B CMEXHEIX  00JlacTaX, OOJDKHEL  OHTb BKJIOUEHH B  OOLEeM

HpeHCTaBHeHHOﬁ HMXe (]_)OpMy.J'IBI MBO@peTeHMH.
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®OPMVIJIA MBO0OEPETEHNA

1. KaJgbsgHHOe YCTPOMCTBO, COIepXxalee:

IIepBOEe BIIYCKHOE OTBEpCTHE YCTPOMCTBA;

BHIIYCKHOE OTBEPCTME YCTPOMCTBA;

KaMepy IJIS anpo30Jig, BHIIOJHEHHYID C BO3MOXHOCTBI BMEMEHUSI
PACXOOHOTO MaTepmrana, comepXxamero cybcTpar, TeHePUPYIOIMN
anpos0JIb, opy STOM KaMmepa IJIS al’po30Jia COHEePXUT  BIIYCKHOE
OTBEePCTME KaMeph UM BHIIYCKHOE OTBEpPCTME KaMepH; U

cocym, coIepXammi BHY TP EHHIO0 yacTh, BHITIOJIHEHHYIO c
BOBMOXHOCTEIO  pasMelleHrus B HeM  XUIKOCTM IIPM  MCIIOJIbL30BAaHUU
YCTPOMCTBa, IIPU DTOM COCYI COINEPXMUT BIIYCKHOE OTBEPCTMEe Ccocyma u
BHIIYCKHOE OTBEpCTMEe Cocymla,

Ipy STOM YCTPOMCTBO  BHIIOJHEHO TakumM o0pa3oM, UYTo IIpu
MCIOJIb30BAaHMM IIOTOK BO3IOyxXa Uepes3 KaMepy IJd aspo30Jis, KOTOPHM
BHIXOOUT M3 BHIIYCKHOTO OTBEPCTMS KaMeph, BHXOIUT M3 BHIIYCKHOTO
OTBEPCTUA YCTPOMCTBAa, 00X0Od XMIKOCTL, XPaHAMYylCS B CcOoCcyle,

PV 2TOM YCTPOMCTBO COIOEPXUT IIYyTh IIOTOKa BO3OyXa OT IIePBOTO
BIIYCKHOTO OTBEPCTUS YCTPOMCTBa KO BIIYCKHOMY OTBEpPCTHMIO CcocCyla, K
BHIIYCKHOMY OTBEPCTHMIO COCYyIa, KO BIYCKHOMY OTBEPCTUIO KaMepH, K
BHIIYCKHOMY OTBEPCTHMIO KaMepH WM 3aTeM K BHIIYCKHOMY OTBEpPCTUIO
YCTPOMCTRA .

2. KajlbsgHHOe YCTPOMCTBO IIO II. 1, OoTJMUYaKnIeecs TeM, UTO
BIIYCKHOE OTBEepCTMEe Cocyma IIpencTaBjigseT cofoM IIepBoe BIIYCKHOE
OTBEepPCTME YCTPOMCTBA.

3. KaJbSHHOE YCTPOMCTBO, CoOIepxXalee:

IIepBOEe BIIYCKHOE OTBEpCTHE YCTPOMCTBA;

BHIIYCKHOE OTBEpPCTME YCTPOMCTBA;

KaMepy IJIS aspo30Jig, BHIIOJHEHHYID C BO3MOXHOCTBIO BMEMEeHUSI
PACXOOHOTO MaTepmrana, comepXxamero cybcTpar, T eHEePUP YOI
anpos30JL, Opy STOM KaMmepa IJIS alspos30Jid COHEPXUT  BIIYCKHOE
OTBEepPCTME KaMepH M BHIIYCKHOE OTBEpPCTME KaMepH; U

cocym, coIepXalmi BHY TP EHHII YacTh, BHITIOJIHEHHYIO c
BOBMOXHOCTEBID pPasMelleHMsa B  HeM XKUIKOCTM IIPM  MCIIOJIL30BAHUU
YCTPOMCTBa, IIPU D2TOM COCYI COINEPXUT BIIYCKHOE OTBEPCTME COCyIoa WH
BHIIYCKHOE OTBEPCTME COCymIa,

Ipmn S5TOM yCTpOﬁCTBO BEIIIOJIHEHO TakKVMM O@paSOM, uTo Inpn
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MCIIOJIL30BAHUM IIOTOK BO3IOyXa UYepe3 KaMepy IIJIS aspo30Jig, KOTOPHM
BEHIXOOMT M3 BHIIYCKHOT'O OTBEPCTMSA KAaMEPH, BHXOIUT M3 BHIIYCKHOTO
OTBEPCTUS YCTPOMCTBA, 00X0Od XMIKOCTL, XPaHANYCSI B COCyIe,

IpY DSTOM YCTPOMCTBO COIEPXMT IIePBHIM IIYTH IIOTOKa BO3OyXa
yepes KaMepy IJIS aspos30Jig, KOTOPHM O0O0XOOUT XUIOKOCTL, XPaHSAMIYICS
B cocyme, u

IpY DSTOM YCTPOMCTBO COIEPXMT BTOPOM IIYTH IIOTOKa BO3OyXa
yepes XUIKOCTL, XPAaHAMYInCS B COCyIe, KOTOPHM OOXOOMT KaMepy IJIsd
anrpos30JId.

4., KaJbaHHOE YCTPOMCTBO IIO II. 3, oTJMuanmeecsd TeM, UYTO
OOTIOJIHUTEJILHO COINEePXUT BTOPOE BIIYCKHOE OTBEpPCTUEe YCTPOMCTBA,

Ipy BSTOM IIEepPBHM IIYTh II0TOKa BO3OyxXa I[IPOXOOUT OT IIePBOTO
BIIYCKHOTO OTBEPCTUS YCTPOMCTBA KO BIYCKHOMY OTBEPCTUIO KaMepr, K
BHIIYCKHOMY OTBEPCTMIO KaMeph M 3aTeM K BHIIYCKHOMY OTBEpPCTHUIO
yCTpoMuCcTBa, U

Ipy STOM BTOPOM IIYTh IIO0TOKa BO3AyxXa IMIPOXOIUT OT BTOPOTO
BIIYCKHOTO OTBEPCTUS YCTPOMCTBa KO BIYCKHOMY OTBEpPCTHIO cocymna, K
BHIIYCKHOMY OTBEPCTMIO COCyIda M 3aTeM K BHIIYCKHOMY OTBEepCTHUIO
YCTPOMCTRA .

5. KaJbgHHOe YCTPOMCTBO IO II. 4, oTJjMuanmeecsd TeM, UTo
BIIYCKHOE OTBEepCTMEe Cocyla IIpencTaBjigseT cofol BTOpOe BIIYCKHOE
OTBEepPCTME YCTPOMCTBA.

6. KaJbgaHHOe YCTPOMCTBO IO JiOOMy M3 MOI. 1-5, oTjnuammeecsd
TeM, UYTO IIOTOK BO3IOyxXa uUepe3s COCyI OT BIYCKHOTO OTBEPCTHS CocyIa
K BHIIYCKHOMY OTBEPCTMIO COCYIOAa BHIIOJHEH C BO3MOXHOCTLI IIPOTEKAHMUSI
yepes KUOKOCTL, comepxamyoncs B cocyne, KoI'ma IIOJIb30BaTellb
OCYIMEeCTBJISET BaTIXKKY Ha YCTPOMCTBE.

7. KaJbgHHOEe YCTPOMCTBO IIO II. 6, OTJMUawmeecs TeM, UYTO
OOTIOJIHUTEJILHO COOEPXUT ONHOXOIOBOM KJIanaH MEXIY BIIY CKHEIM
OTBEPCTMEM COCyIa ¥ BHIIYCKHEIM OTBEPCTMEM COCyIa, IIPM STOM
OOHOXOOOBOM KJamaH ofecneumMBaeT IIOTOK BO3Oyxa OT BIYCKHOTO
OTBEPCTMS COCyIa K BHIIYCKHOMY OTBEPCTMIO COCyIa M I[IPpeOoTBpalaeT
IIOTOK BO3OyxXa OT BHIIYCKHOT'O OTBEPCTMSA COCyIOa KO BIYCKHOMY
OTBEPCTUIO COCYyIa.

8. KaJbgHHOEe YCTPOMCTBO IIO II. 6 WJIM I. 7, OTJMYAKIEeCS TeM,

dTo IOOITIOJIHMTEJIEHO COOEepPXNT KaHall, VIMeIoNM HepBBIIZ KOHell,
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OYHKIMOHAJILHO COeOMHEeHHHM CcO BIYCKHEIM OTBepCcTMeM cocyla, WU
BTOPOM KOHell, IMNIPOXONOAMNWM BO BHYTPEHHII UYacThk COCyda HWXe YPOBHA
3aroJIHEHU S XUIKOCTH .

9. KaJlbgHHOe YCTPOMCTBO IO JboMy M3 NOI. 1-8, oTanuanmeecd
TeM, UYTO YCTPOMCTBO BEHIIOJHEHO TakuM oBOpa3oM, UTO BO3IOYX, KOTOPHM
IpoTeKaeT Uepes KaMepy IJIS al®po30Jid OT BIYCKHOTO OTBEpPCTUA
KaMepe K BHIIYCKHOMY OTBEPCTMIO KaMeph, [IpoTeKaeT uepes cybcTpart,
TeHepUpyKRIMy  a>po30Jib, KOT'la OH pPacIOJIOKEH B KaMepe  IJ4
anpos0J4.

10. KaJgpfAHHOe YCTPOMCTBO IIO JiOOMy M3 HOI. 1-9, oTauuanmeecsd
TeM, uTo KaJlb sIHHOE YCTPOMCTBO OOIIOJIHUTEeJILHO COOEPXUT
HarpeBaTeJIbHHM 3JIEMEHT, PAaCIOJIOXKEHHB B KaMepe OJd al®po30Jd, IIpu
STOM HaTpeBaTEJIbHEM DSJIEMEHT BHIIOJIHEH C BO3BMOXHOCTBLIO HaTpeBaHUS
cybcrpaTa, TIeHepuMpylIeIro alpo30Jb, OO CTeleHM, OOCTAaTOUHOW MOJIid
TeHepUpOBaHMA anpo3oJida 0e3 cCcropaHuda cyobcTpaTa, TeHepupyriero
anpos30Jib.

11. KaJlbgaHHOe YyCTpoMcTBO o . 10, oTauuawmeecs TeM, UYTO
HarpeBaTeJIbHHM  2JIeMeHT (QYHKIMOHAJILHO COeIMHEeH C  BJEeKTPOHHOM
cxXeMom yIpaBJIeHUs, BHIIIOJIHEHHOM c BO3MOXHOCTBIO yIIpaBJIeHU A
TeMIepaTypoy HaI'peBaTeJILHOTO BJIeMeHTa IJIS aKTHMBaluM HarpeBaHUA
HarpeBaTeJIbHHEM 32JIEMEeHTOM CcyOcTpaTa, TeHepupyolIero aspo30Jib, OO
CTeleHM, IOCTaTOUHOM IJIS TeHepMPOBAHUS anpo30Jis 06e3 CcropaHusa
cybcTpaTa, TeHepupyKlero aspo30Jib.

12. KaJbsHHOe YyCTpOMCTBO Io . 11, oTauuawnmeecs TeM, UTO
KaJlb AHHOe YCTPOMCTBO COOEPXUT KOHTeMNHep, BEIIIOJIHEHHEIM c
BO3MOXHOCTEID Pa3MemeHMsa B HEM pPacXoOHOT'O MaTepuala, COoIepXalero
cybcTpaT, TeHepUpyIMM aspo30Jib, IIPM 2TOM HaTlpeBaTeJIbHHBM 3SJIeMeHT
PAacCIIOJIOXEeH OTHOCUTEJILHO KOHTeMHepa TakuM oBpas3oM, UTo, KoTIa
PacxOOHEM MaTepHualJl pa3MeleH B KOHTeMHepe, HaIpeBAaTEeJILHBEM 2JIeMeHT
MOXeT HaTrpeBaTh CcydCcTpaT, TeHepupyolri aspo30Jik, OO CcTelleHHU,
OOCTAaTOUHOM IJIS TeHepupoBaHMA anpo3o0Ja 0e3 cropaHua cybcTparta,
TeHepUPYKRIIETO a3p030Jib.

13. KaJsb gHHOe YCTPOMCTBO infe} JIdoMy nu3 . 1-12,
oTJMUaKieecsa TeM, UTO IOOINOJHUTEJILHO COOepXuUT KJalaH OJag IIoTokKa
BOBIyxXa, HaxoOoammuyicd B COOOmMeHMM C KaMepoM OJIS anpos30Jid, IOJIA

YIIpaBJI€HMA COIIPOTUMBIIEHMEM BTATVMBAHMI KaJIEAHHOTI'O yCTpOﬁCTBa.
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14. Kasb aHHOe YCTPOMCTBO infe} JIodoMy nu3 . 1-13,
oTJMUaKieecs TeM, UYTO BHIIYCKHOEe OTBepCTHMEe KaJlbJHHOTO YCTpPOMCTBA
ABJISETCHA BHIIYCKHHM OTBEPCTHEM KaMepH.

IIo DOBEepPeHHOCTHU
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