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(54) CUCTEMA, TEHEPUPVIOIIIA I ADPO30JIb, C OTJAEJILHBIMU KATICYJION U

UCIIAPUTEJIbBHBIM BJIOKOM
(57) Pedepar:

Cucrema (100) conepxut kancyay (30, 30A, 30B)
W UCHapuTelbHbIN OJIok (20), BBINOJTHEHHBIA C
BO3MO>KHOCTBIO PA3bEMHOTI'O COEIMHEHUSI C KATICYJION
(30, 30A, 30B). Kamncyma (30, 30A, 30B) comepxut
pesepByap (300) s comepiKaHUs  KUJIKOTO
cyOcTpaTa, reHEpUPYIOIETO a3P030J1h, OTBEPCTHE B
JKUJKOCTHOM CBsI3U ¢ pe3epByapoM (300) u kianaH
(380), BBINIOJIHEHHBII C BO3MOXHOCTBIO YIIPABIICHUS
BBITEKAHUEM KUIKOTO cyOCcTpaTa, TeHEpUPYIOIIETro
as’po30iib, U3 pesepByapa (300) yepe3 oTBepcTHE.
Knaman (380) comepXuT ONHY WM HECKOIHKO
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YIpYyrux 3akpbiBatonux aerajed (381, 382),
CMEIIIEHHBIX B HAITPABJICHUU 3aKPBITOTO MOJIOKEHUS.
HcnapurenbHsiii 6510k (20) conepkut kKopyc (240),
sneMeHT (210) s mepeHoca  KUIKOCTH,
pa3MenueHHbli B kopryce (240), 1 HarpeBaTeIbHbIN
anemeHT (220), pa3MeleHHBbI B kopmyce (240).
HarpeBatenbubiii  37ieMeHT (220) BBINOJHEH C
BO3MOJKHOCTBIO HATPEBAHUS KUAKOCTU B 3JIEMEHTE
(210) mma mepeHoca >xuakoctd. VcnmapuTenbHbIN
610K (20) TakXKe COAEPIKUT yITUHEHHBIN 3JIeMEHT,
npoxomsmmi oT OmmxHero koHma Omoka (20).
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'V ITMHEHHBIN 3JIEMEHT BBITIOJIHEH C BO3MOXHOCTHIO
npuema B kimanaH (380), 4ToOBI NMPUBOIUTH K
OTKJIOHCHHWIO OJIHOM WIIM HECKOJIBKUX YIIPYIHX
3aKpbiBatox aerajed (381, 382) u3 3akpbITOro
MOJIOXKEHMSI M IPUBOJIUTH K OTKPBITHIO Ki1anaHa (380)
10 MEPE TOT'O, KaK AaJIbHUM KOoHel Karcyiisl (30, 30A,

30B) nepeMerniaeTcs B HAPABIEHWH OJIMKHETO KOHIIA
ucnaputenbHoro 0yoka (20). Dnement (210) mis
TepeHoca XKUIKOCTH PACIIONIOKEH B COCTUHCHIHN T10
TeKyuer cpefie ¢ pesepByapoM (300) uepe3 oTBepCTHE,
korma kiamaH (380) oTkpseIT. 3 H. 1 11 3.11. -7181, 19
WIL.
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(54) AEROSOL-GENERATING SYSTEM WITH SEPARATE CAPSULE AND EVAPORATION UNIT

(57) Abstract:

FIELD: liquid atomisation or spraying devices.

SUBSTANCE: system (100) comprises capsule (30,
30A, 30B) and evaporation unit (20) made with
possibility of detachable connection with capsule (30,
30A, 30B). Capsule (30, 30A, 30B) comprises reservoir
(300) for containing liquid aerosol-generating substrate,
fluid communication hole with reservoir (300) and valve
(380), configured to control the flow of the aerosol-
generating liquid substrate from reservoir (300) through
the opening. Valve (380) comprises one or several
resilient closing parts (381, 382) displaced towards
closed position. Evaporation unit (20) comprises
housing (240), liquid transfer element (210) arranged
in housing (240), and heating element (220) arranged

Crp.: 3

in housing (240). Heating element (220) is made with
possibility of liquid heating in element (210) for liquid
transfer. Evaporation unit (20) also comprises elongated
element extending from near end of unit (20). Elongated
element is configured to receive valve (380), to cause
deviation of one or more resilient closing parts (381,
382) from closed position and lead to opening of valve
(380) as far end of capsule (30, 30A, 30B) moves
towards proximal end of evaporation unit (20). Fluid
transfer element (210) is located in fluid connection
with reservoir (300) through hole when valve (380) is
open.

EFFECT: disclosed is an aerosol-generating system
with separate capsule and an evaporation unit.
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Hacrosiiee nzo6pereHre OTHOCUTCS K COCTABHBIM 3JIEKTPUUECKH HATPEBAEMBIM CUCTEMAM,
TEHEPUPYIOILIMM a3p030J1b, U K CBSI3AHHBIM YCTPOMCTBAM, U3JIEIMSIM U CITOCOOAM.

OpMH TUIT CUCTEMBI, TEHEPUPYIOLIEH a3P030J1b, IPEACTABIISET COOOH yAEPKUBAEMYIO PYKOH
JIEKTPUUECKH YIIPABIIIEMYIO CUCTEMY, TEHEPUPYIOIIYIO a3p030Jib. I3BeCTHBIE yiepKUBaeMble
PYKOW 3JIEKTPUYECKH YIIPABIISIEMBIE CUCTEMBI, TEHEPUPYIOIIHUE a3P030J1b, COAEPKAT YacCTh B
BUJIE YyCTPOMCTBA, COAEPIKALILYIO 0ATAPEIO U YITPABIISIOLLYIO 3JIEKTPOHUKY, 3aMEHSIEMYIO YacTh
B BUJIE KAPTPUIKA, COJAEPKALLYI0 HCTOUYHUK CyOCTpaTa, FEHEPUPYIOIIETrO a3p030Jib, U
3NIEKTPUUECKH YIIPABIISIEMbIH UcTiapuTenb. KapTpumik, conepikaliuii Kak MCTOYHUK cyOcTparTa,
TEHEPUPYIOLLErO a3P030Jib, TAK U UCIIAPUTEIb, UHOT/AA HA3bIBAIOT «KAPTOMAN3EPOM».
Hcnapurenp, Kak NpaBuiio, COAEPKUT KaTYLIKY U3 IIPOBOJIOKM HAIPEBATENS], HAMOTAHHYIO
BOKPYT YJIMHEHHOTO (DUTHUIISI, TPOIIMTAHHOT'O KUIKUM CyOCTPAaTOM, TeHEPUPYIOLIUM
a3po30Jib. HacTh B BUJIE KAPTPUIKA YACTO 0Opa3yeT MyHIIITYK, Yepe3 KOTOPBIH
I10JIb30BATENb MOXKET OCYIIECTBIIATD 3aTSDKKY U1 BTATUBAHMS A9P030J1s B CBOM POT.

OHAaKO KapTPUIKU TAKOH KOHCTPYKUMHU MOTYT OBITh OTHOCUTEIIBHO TOPOTUMH B
pou3BoJcTBe. OTYACTH 3TO OOYCIOBIEHO CTOUMOCTBIO M3TOTOBJIEHHUS UCIAPUTEIS B cOOpe.
Bpu10 OBl XKenaTenbHO NPEJOCTABUTh COCTABHYIO CUCTEMY, TEHEPUPYIOLIYIO A9P030J1b, TAKYIO
KakK yJep>KuBaeMasi pyKoi 3JIeKTpUYECKH yIIpaBiiieMasi CUCTeMa, KOTOpasi COJIEPIKUT Karicyy,
COJIeprKalllylo CyOcTpaT, FeHEpUPYIOIIUI a3Pp030Jib, U UCTIAPUTEIbHBIN 010K, BHIITOJTHEHHBIN
C BO3MOHOCTBIO pa3bEMHOT'0 COEAMHEHMSI, KOTOPBIH UMEET MPOCTON UHTEpPeEc, 4TOOBI
MO3BOJIATH CyOCTpaTy, FEHEPUPYIOLIEMY a9P030J1b, T€Ub U3 KATICYJIbI B UCTIAPUTEIIBHBIN OJIOK,
KOTI'JIa KaICyJja COeMHEHA C UCTIAPUTEIbHBIM OJIOKOM.

B paznuuHbIX acriekTax HacTOSILIEro H300peTEHHs ITPEIOCTaBIEHA COCTABHAS CUCTEMA,
reHepupyroias a3po30iib. CucTeMa COACPKUT KaIICyJly U UCTIAapUTETbHBIN OJIOK,
BBINOJIHEHHBIN C BOBMOKHOCTBIO pa3beMHOTO coelMHeHus. Karncyna conepKuT naabHui
KOHEIl ¥ pe3epByap sl COJIEPKaHus CyOCcTpaTa, FeHepUpPYIOLIEero aspo30iib. McapurenbHblii
OJIOK COAEPKUT KOPITYC U HArPEBATENIbHBIN 3JIEMEHT, a TAKXKE 3JIEMEHT JJIsI IEpEeHOca
KUIKOCTH, Pa3MELLEHHBIN B KopItyce. HarpeBaTebHbIN 3JIEMEHT BBIITOJIHEH C BO3MOXHOCTBIO
HarpeBaHus ) KUIKOCTH B 3JIEMEHTE TSl epeHoca skunkoctu. Kopiryc ucnapurenbHoro 010ka
UMeeT OJIMKHUMN KOHEL, a SJIEMEHT JIJ1sI IEPEHOCA )KUJIKOCTHU ITPOXOIUT 32 IIPEIEIIbI OJIMKHETO
KOHIIa Kopiryca. cnaputenbHbIi 070K BBIIOJIHEH TAKUM 00Pa30M, UTO JIEMEHT U1 [TEpeHOoca
KUJIKOCTH SIBJISIETCSI [IEPBOM YACThIO UCTIAPUTEIILHOTO OJI0KA, KOTOpasi HPOHUKAET B pe3epByap
KarcyJIbl I10 Mepe TOro, KaK AaJIbHUIM KOHEL| KaIICyJIbl IEpeMEIIAeTCs B HAIIPABIEHUM OJIMKHETO
KOHLA UCTIAPUTENIBHOT 0 O10Ka. Karcyna u ucnaputenbHbli 010K BBIITOJIHEHBI TAKUM 00pa3oM,
YTO BBITEKAHHUE KUJIKOTO CyOCTpaTa, FeHEPUPYIOILEro a3p030Jib, U3 KAIICYJIbl MOXKET ObITh
CBEJEHO K MUHMMYMY WJIM YCTPAHEHO, KOrJa KaIcyjia OTCOeIMHEHA OT UCIIAPUTETIBHOTO
0J10Ka, Ta’ke KOT1a KaTcyJia BCe €Ile COACPIKUT KUK CyOCTpaT, TeHEPUPYIOLLIMI a9PO30JIb.

TepMUHBI «TaJIbHUIM», «BBIIIIE IO ITOTOKY >, «OJIMKHUN» U «HUKE TTO TTOTOKY» UCTIOIB3YIOTCS
JUTS1 OIMCAHUS OTHOCUTEBHBIX MTOJI0KEHUI KOMIIOHEHTOB WJIM YaCTE KOMITOHEHTOB CUCTEMBI,
reHepupyloleit a3po30ib. CUCTEMBI, TEHEPUPYIOLIME a3P030J1b, COIIACHO HACTOSILIEMY
U300PETEHUIO UMEIOT OJIMKHUI KOHEL, YePe3 KOTOPbIN ITPU MPUMEHEHUN A3P030J1b BBIXOIUT
U3 CUCTEMBI /151 JOCTABKH MOJIb30BATENI0, U UMEIOT MTPOTUBOMOJIOXKHBIN JaJIbHUN KOHEL,.
bivxHMI KOHel U3/1eTusl, TEHEPUPYIOLIETO a3p030J1b, MOXKET TAKXKE HA3bIBATHCSI KOHLOM,
MMOJTHOCUMBIM KO pTy. B X0/€ NCII0Ip30BaHMs OJIB30BATENb OCYILIECTBIISIET 3ATSIKKY C
OJIMKHEro KOHLA U3/EJIUs], TEHEPUPYIOILEro a3p030Jib, YTOOBI BABIXaTh a3P030J1b,
TEHEPUPYEMBII U3/IETTUEM, TEHEPUPYIOIIMM a3P030J1b. T€pMUHBI «BBILIE 10 TOTOKY» U «HUKE
I10 ITIOTOKY» OTHOCATCS K HAIIPABIICHUIO IIEPEMELIEHUS a9PO30JIs UEPE3 UB/IEIIHE,
TeHEepUPYIOIee a3P030JIb, KOT/1a MOIh30BATENb OCYIIECTBIISET 3aTSHKKY C OJIMKHET O KOHIIA.

B pa3nuuHbIX acnekTax HACTOSIIETO U300 PETEHUSI MPEIOCTABIeHA COCTABHAS CUCTEMA,
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reHepupyroias a3po30Jib. CucTemMa COACPKUT KaIlCysly U UCTIapUTETbHBIN OJIOK,
BBITIOJTHEHHBIN C BO3MOXKHOCTBIO pa3beMHOTO COeTMHEHUS ¢ Karcyion. Karcyma comepxur
pe3epByap [UIsl COJAEPIKaHMS KUIKOTO CyOCTpaTa, TeHEpUPYIOIIETO a3p030J1b, OTBEPCTHE B
KHUJIKOCTHOW CBSI3M C pe3epPBYyapOM M KJIallaH, BHIMTOJIHEHHBINM C BO3MOKHOCTBIO YIIPABIICHUS
BBITEKaHUEM KUIKOTO CyOCTpaTa, TeHEpUPYIOIIETO a9PO30J1h, U3 pe3epByapa uepe3 OTBEPCTHE.
Knaman conepuT oJIHy WM HECKOJBKO YIPYTUX 3aKPHIBAIOIIMX JIeTaJIeN, CMEIIIEHHBIX B
HaIpaBJICHUH 3aKPBITOTO MOJIOXKEHUS. VICITapuTebHBIN OJI0K COIEPIKUT KOPITYC, JIIEMEHT
JUTS TIEpEHOCA JKUIAKOCTH, Pa3MEIIEHHBIN B KOPITyCe, M HArpeBaTeIbHbBIN 3JIEMEHT,
pa3MeleHHbIN B Kopityce. HarpeBaTembHBIN 3JIeMEHT BBITIOJTHEH C BO3MOYKHOCTBIO HATPEBAHUS
KHIKOCTHU B 3JIEMEHTE IS IIepeHOCa KUAKOCTH. McmapuTeIbHbIN 010K TaKkKe CONEPKUT
YIJTMHEHHBIN 3JIEMEHT, TPOXOISIINN OT OJIMKHETO KOHIA OJI0KA. Y IJIMHEHHBIN 3JIEMEHT
BBITTOJTHEH C BO3MOHOCTBIO IIpHieMa B KJTallaH, YTOOBI BBI3BIBATh OTKIIOHEHHE OJTHOM WIIH
HECKOJIbKMX YIIPYTHX 3aKPBIBAOIIMX JeTalIell B CTOPOHY U3 3aKPBITOTO ITOJI0KEHHUS 1
MIPUBOIUTH K OTKPBITUIO KJIAITaHa IO Mepe TOT0, KaK JTaIbHUN KOHEI[ KaIlCyJIbl IepeMeliaeTcs
B HaIpaBJICHUU OJIM)KHETO KOHIAa UCTTAPUTEITBHOTO OJI0Ka. DIIEMEHT TSI IIepEeHOCa JKUIKOCTH
PACIOJIOKEH B COEIMHEHHH 10 TEKYyUeli CpeJie C pe3epByapoM Yepe3 OTBEPCTHE, KOT/1a KJIalaH
OTKPBIT.

Karicysbl cucteM, reHepupyIOLIMX a3p030Jib, COTTIACHO HACTOALIEMY U300 PETEHHUIO
BBITIOJTHEHBI C BO3MOXXHOCTBIO COJIEP)KaHUs CyOCcTpaTa, reHepUPYIOIIEro adpo30ib.
[TpearnoyTUTeTbHO KarCyJ/Ibl HE MOTYT IMTOBTOPHO 3aIPaBIISIThCs Mosib3oBaTenneM. M Hao6opoT,
UCTIAapUTETBHBIN OJIOK, COJIEPKAIIMI HATpeBATEIIBHBIN AJIEMEHT M 3JIEMEHT JIJTS IIepeHoca
KHUIKOCTH, PEATMIOUYTUTEITEHO MOXKET OBITh UCTIOJIb30BaH MOBTOPHO MOCIIE MHOTOYMCIICHHBIX
3aMeH Karcyibl. Takum o6paszom, 6iaroaaps NpeaoCTaBICHUIO OTACIbHBIX KAICyJI 1
UCTIApUTETBHBIX OJIOKOB, HE HY)KHO BBIOPAChIBATh WM 3aMEHSTh HArPEBATEIIbHBIN 3JIEMEHT
Y 3JIEMEHT IS IIepeHOCa KaXKIbIi pa3, KOTa U3pacXoI0BaH CyOCTpaT, TeHepUPYIOIIHiA
a3po301b. K TOMy e M3roToBIeHHE KATICYIIbl OTHOPA30BOT0 UCIIOIH30BAHMS, COACPIKAIIIEH
CyOCTpaT, TeHEPUPYIOIIHI a3P030JIh, MOXKET OBITH YIIPOIIEHO, ECITH HE pa3MeIlaTh
HarpeBaTeIbHbIN 3JIEMEHT U 3JIEMEHT JIs IIEpeHOoCca B KarcyJie.

B HEKOTOPBIX TpUMEpax MpeIocTaBICHA OTASIbHAS KPBIIIKA, BBITTOIHEHHAS C
BO3MOJKHOCTBIO Pa3MEIICHHUS TOBEPX U C BOZMOHOCTBIO 3aKPETIJICHUST HA MECTE€ OTHOCUTETTLHO
KarCyJIbl, COJIEprKaIel CyOCcTpaT, TeHePUPYIOIIUI a3P030JTb. DTO MOXKET MO3BOJIMTH YITPOCTUTH
WJIM CHU3UTH PACXOJIbl Ha TIPOU3BOACTBO KAIICYJIbI, COIepXKAIIel CyOCTpaT, FreHepUPYIOIIUi
a3p030JTh, II0 CPABHEHUIO C CUCTEMOM, B KOTOPOM YaCTh VIS COACPKAHUS KUIKOCTH TAKKe
COJIEPKUT YacCTh B BUJIE MYH/IIITYKA.

[Tpumepsl HACTOSIIETO U300PETEHUS TTPEIOCTABIISIOT CUCTEMBI, U3/IEJIHS U Y3IIbI B cOOpe,
KOTOPBIE UCIOJIB3YIOT AJIEKTPOIHEPIHIO VIS HArpeBa cyocTpaTa, 6e3 cropaHus cyocrpara,
¢ oOpa3oBaHKEM a3p030J1s, KOTOPBIM MOXKET BIIbIXaTh MOJIb30BaTelb. [IpeAnouTUTEIbHO
JTAHHBIE CUCTEMBI TOCTATOYHO KOMITAKTHBI, UTOOBI PACCMAaTPUBATHLCS B KAUECTBE
yIepP)KUBACMbBIX pyKOU cucteM. HekoTophie prMephbl CUCTEM COTJIACHO HACTOSIIEMY
U300pETEHUIO MOTYT JOCTABIISITh HHKOTUHOCOIEPKAIIUN a9PO30JIb VIS BJIbIXaHUS
MOJT30BATEIIEM.

B xoHTEKCTE JAHHOTO JOKYMEHTA TEPMUH «TE€HEPUPYIOIIUN a9PO30J1b», OTHOCSIIIUIACS K
W3IEIINIO, CUCTEME WITH Y3IIy B cOOpe, O3HAYAET U3/IeIIe, CUCTEMY WITH y3ell B cOOpe, KOTOpbIe
coJiepXaT cyOCTpat, TeHEpUPYIOIIIHIA a3P030J1h, KOTOPBIN BLICBOOOKIAET JIETYyUHUE COSTMHEHMUS,
00paszys a3p0o30Jib, KOTOPbINA MOKET BABIXATh MOJIL30BATEIb. TepMUH «CyOCTpAT,
TEeHEPUPYIOIIHUI a3P030J1b» O3HAYAET CyOCTpaT, CIOCOOHBIN IMPU HATPEBE BHICBOOOXKIAThH
JIETY4YHe COEAUHEHUS, KOTOPBhIE MOTYT 00Pa30BBIBATH a3P030J1b.

C TaHHBIMHU CUCTEMaMH MOJKET UCIIOJIb30BAThCS JIFOOOM TOAXOIAIIHIN CyOCTpar,

Crp.: 6



10

5

20

25

30

35

40

45

RU 2724170 C2

reHepupyroiuil a3po3oiib. [loaxoasinue cyocTpaTsl, TeHEPUPYIOIIUE a3PO030J1b, MOTYT
COJIEpKaTh MaTEepHUaJl PACTUTETTLHOTO ITpoucxosxaeHus. Hamprumep, cyocTpat, reHepupyromii
a3p030J1b, MOXKET COIEPKATh TaOAK UITM TA0AKOCOASPIKALINI MAaTepHaIl, COJIEPIKAILIUM JIETYYHe
TabavyHbIe apOMATHBIE COEMHEHUS, KOTOPBIE BEICBOOOXKIAIOTCS U3 cyOcTpara,
TeHEPUPYIOIIETO a3p030Jib, IPU HArpeBe. AJIBTEPHATUBHO WM JOTIOJIHUTEIIHLHO CyOCTpaT,
TeHEPUPYIOLLUI a9P030JIb, MOXKET COJEPIKATh MaTEpUall, He coaepxaluii Tabak. Cyocrpar,
TEHEPUPYIOIIIHIA A9PO30JIb, MOKET COJIEPKATh TOMOTEHU3MPOBAHHBIN MaTepUAIT PACTUTEIILHOTO
npoucxoxaenus. CyocTpat, reHEpUPYIOLIUI a9P030J1b, MOXKET COJIEPKATH IO MEHBIIIEHN Mepe
OJTHO BEIIECTBO Isi 00pa3zoBaHust a3po3oiist. CyocTpaT, reHEpUPYIOIIUN a3P0O30JIb, MOKET
COZIepKaTh ApYyrue 100aBKU U MHTPEIUEHTHI, TAKUE KaK apoMaTtuzatopsl. [IpennouturenbHo
cyOcTpaT, reHEpUPYIOIIMI a3P030JIb, COAEPKUT HUKOTUH. [IpeanoururensHo cydcTpar,
TCHEPHUPYIOIINN a3P030J1b, SBIISCTCS KUIKUM ITPH KOMHATHOM Temmiepatype. Hampumep,
cybcTpat, 00pa3yrolmii a3p03071b, MOKET IMPEACTABIISATH COOOM KHUIKUI PACTBOP, CYCIICH3UIO,
JTUCTIEPCUIO UK TOMY TT0JI00HOE. B HEKOTOPBIX MPEAITOUTUTEILHBIX BapUaHTaX
OCYIIIECTBJICHUS CyOCTpAT, TeHEPUPYIOIIHI a9P030J1b, COJIEPIKUT TIIMLEPUH, ITPOTUICHIJIUKOJIb,
BOJy, HUIKOTHUH U, HEOOS3aTEIbHO, OAWH WJIM HECKOJIBKO apOMAaTU3aTOPOB.

CyOcTpaT, reHepupyoIIUi a3p030JIb, MOXKET XPAHUTHCS B KATICyJIe COTIACHO MMpUMeEpaM
cucTeMbl HacTosIero uzodperenus. Karmcyna cogepxut pesepByap Ajis coepKaHus
cyocTpaTa, TeHepUPYIOIIETo a3p030ib. [ [penmodTuTebHO 1O MEHBIIIEH Mepe 4acTb CyocTpaTa,
TEHEPUPYIOILIET0 a3P030JIb, XPAHSIIETOCsl B PE3epBYape, SIBIISIETCS )KUIKOM U CBOOOTHO
TeKyIei. B KoHTeKCTe HACTOSIIETO TOKYMEHTa TEPMUH «CBOOOIHO TEKYIasi» O3HAUYACT,
YTO JKUAKOCTh HE CBSI3aHA WJIK He COpOMpOBaHa B TBepibld cyocTpaT. Hampumep, sxuakocThb
MPEANIOYTUTETLHO HE XPAHUTCS B IOPUCTOM MaTeprajie BHYTPH KAIICyJIbl COTJIACHO IMTPUMEPAM.
B HEeKOTOPBIX MpUMeEpax Bech CyOCTpaT, TEHEPUPYIOIINI a3P0O30JIb, B pe3epByape KarcyJbl
MOJKET MPEACTaBIATh COOON CBOOOHO TEKYIIYIO KUAKOCTh. AJIbTEpPHATUBHO U B KaueCTBE
JIOTIOJIHUTEILHOT O TpuMepa, oT 20% 10 100% obbema cyOcTpaTa, FeHEPUPYIOIIETO a3P030J1b,
B pe3epByape MOTyT MPeICTABIATh COOOM CBOOOTHO TEKYIIYIO )KUIKOCTh; HAIIPUMED, OT
npubm3uTenbHo 50% no npubnusutenbHo 100% v oT mpubausuTenbHo 75% 10
npuban3uTenbHo 100%.

Kancyna npeanouruTenbHO COAEPKUT KOPITyC, 00pa3yroimii pesepByap. [ IpeanouturensHo
KOPITYC SIBJISIETCS )KECTKUM KOPITYCOM. B KOHTEKCTE HACTOSIIIIEr0 TOKYMEHTA «KECTKHIA
KOPITyC» O3HAYAET KOPITYC, KOTOPBIH siBsieTcs camoHecyimM. Kopryc MoxeT ObITh
00pa3oBaH U3 JTIOOOTO MOIXOASIIETO MaTepralia Ui KOMOMHAIIMK MaTEpUaJIOB, HAIIPUMED,
U3 MOJIMMEPHOI0 MaTepualia, MeTAUIMYECKOro MaTepuaia wiu crekia. [IpeanoururenbHo
KOpIyc 00pa3oBaH TEPMOIIACTUUHBIM MaTepraIoM. MOKeT ObITh UCTIOJIL30BaH JIF00O0
TTOIXOISIIIUM TEPMOILIACTUYHBIN MaTeprail. OqHUM MOAXOIAIIUM TEPMOILIIACTUYHBIM
MaTEepUAIOM SIBIISIETCS] AKPUJIOHUTPUII-OyTaaueH-cTupodl. [IpeamnouturebHO MaTepual,
00pa3yoNIHii KOPIYC, SABIISIETCS XMMHUUECKH COBMECTUMBIM C CYOCTPATOM, T€HEPUPYIOIIUM
a3p030JIb.

YacTp ganpHEro KOHNA KarcyJyibl COAEPKUT OTBEPCTUE, COOOIIAOIIEECS C PE3EPBYAPOM,
gyepe3 KOTOPOoe CyOoCTpaT, TEHEPUPYIOIIUN a3PO30JIb, MOXKET OBITh BBEJIEH B pe3epByap BO
BpeMsi IEpBOHAYAIBHOT O 3aII0JTHEHHS], HATIPUMED U3TOTOBUTEIIEM, UM yIAJICH U3 pe3epByapa,
HaIpUMEP IMOCPEJCTBOM BBITEKAHUSI.

Kancyna Mmosxet cogepxaTh KaHall, KOTOPBI 00pa3yeT OTBepCTHE YACTH JAJIbHETO KOHIA
Karcysbl. Karcyia MoKeT TOTTOTHUTEILHO COJIEP)KATh YIIOTHUTEILHBIN 3JIEMEHT, HAIIPUMED,
KOTOPBIN MPOXOAUT B OMEPEUHOM HAIMPABIIEHUH YEPE3 KaHAJI, YIUIOTHSISI OTBEPCTHE.
[TpenmouTuTenbHO YIIIOTHUTEIBHBIN 3JIEMEHT TOIAETCs TPOKaJIbIBaHuUI0. JIr060i
ITOJIXOISIIIIUN MaTepUall MOKET OBITh UCIIOJTb30BaH JIJI1 00pa30BaHUs YINIOTHUTEIIBHOTO
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3JIeMeHTa, MOAAA0IIEeTrocs MpoKalbiBaHuio. Hampumep, Metamudeckas ¢ojipra, Takast Kak
aJrOMUHUEBas (poJtbra, UM TEPMOTUIACTUYHBIN 371aCTOMEP MOTYT OBITH MCITOJIB30BAHBI TSI
00pa3oBaHus YIUIOTHUTEIIFHOTO 3JIEMEHTA, OAAAIOIIEroCs MPOKAIbIBAHUIO.

Kamncyna Mmoxet coiepkaTh akTUBUPYEMBIH HHTEP(hENC, PaCIIOI0KEHHBIN OTHOCUTEIILHO
OTBEPCTHS TAK, YTOOBI MPEAOTBPAILATh BBIXO/I MaTepUasa, FTeHEPUPYIOIIEro a3p0o30Jib, U3
pe3epByapa, Korjaa Karcyia He COeMHEHA ¢ UCTIapPUTEIIbHBIM OJIOKOM, M TaK, UTOOBI
o0ecrneynBaTh COEIMHEHUE 110 TeKYUel cpeaie MeX Iy Karcyjaoh U UCTIAPUTEIbHBIM OJI0KOM,
KOrIJa KarcyJja U UCITapuTeIbHBIN OJI0K coeuHeHbl. IHTepderic MOXeT ObITh aKTUBUPOBAH
MOCPEICTBOM MPOHUKHOBEHUS OJIMKHEN YACTH YJIJIMHEHHOTO 3JIEMEHTA, MPOXOISIIIETO B
MPOKCUMAJIbHOM HAIlPAaBJIEHUH OT UCIIAPUTEIBLHOTO OJI0KA, B KAIICYIy MPH MPUIIOKEHUU
YCUJIUS BJIOJTb TTPOJAOJIBHOM OCU ycTporicTBa. THTepdeiic MOXKET coliepKaTh KilamaH,
BBITMIOJTHEHHBINM C BO3MOKHOCTHIO AKTUBALMU TAKUM 00pa30M, UTO JEHCTBUE MO COSTUHEHUIO
KarcyJjbl C UCITAPUTEIbHBIM OJIOKOM IMPUBOUT K OTKPBITUIO KJTallaHa, a OTCOSAUHEHUE
KarcyJjbl OT UCIAPUTEIILHOTO MPUBOIUT K 3aKPBITUIO KilanaHa. Hanpumep, OJMKHSIS 4aCTh
YIJIMHEHHOT O 3JIEMEHTA, IIPOXO/ISAIIETO OT UCHIAPUTEIIBHOTO OJI0KA, MOYKET B3aMMO/IEHCTBOBATh
C KJIAMIaHOM, YTOOBI MPUBOJIUTH K OTKPBITUIO KJIalaHa, KOT1a JaJIbHUI KOHEL KaICybl
TepeMeIaeTcs B HalmpaBIeHUU YacTH OJIM)KHETO KOHIIA UCTTAPUTEIbHOTO OJ10Ka BI0JTh
MIPOJIOJILHOM OCH YCTPOMCTBAa. MOKeT OBITh UCIIOJIb30BaH JIFOOOM MTOAXOASIINN KITaIlaH.
HanpumMmep, kimanaH MOXKET COJIEPKATh OJTHY UJIM HECKOJIBKO YIIPYTMX 3aKPbIBAIOIINX ACTAJIEH,
CMEIIIEHHBIX B 3aKPbITOE MooxkeHue. Kitarman MoxeT ObITh BBITIOJIHEH C BO3MOKHOCTBIO
npuemMa yJJIMHEHHOTO 3JIEMEHTa TaKUM 00pa3oM, 4TOObI BCTABKA yIJIMHEHHOT'O 3JIEMEHTA B
KJIAIaH MOTJIa IPUBOJAUTH K OTKJIOHEHUIO OJTHOW UJIM HECKOJIBKUX YIIPYTUX JEeTaNEN U3
CMEIIIEHHOTO 3aKPBITOr'O IMOJIOKEHUS C OTKPBITUEM KJlanaHa. M3BiieueHue yaIMHEHHOT O
3JIEMEHTA U3 KJIallaHa MIPUBOJIUT K BO3BPALIEHUIO OJHON WM HECKOJIBKUX YIIPYTUX JAETaJIeH
B CMEIIIEHHOE 3aKPBITOE MOJIoKeHHe. B HEKOTOPBIX ITpUMepax HACTOSIIET0 U300peTeHUS
KJIaMaH COJIEPXKUT JABE YIIPyTUe JETAJIU, KOTOPhIE B3AUMOJIEHCTBYIOT, YTOOBI 3aKPbIBATh
kinanad. Hanpumep, ynpyrue netaim MOryT COJIepKaTh YIUIOIIEHHbIE YaCTH, KOTOPbIE
CMEIIAIOTCS, UTOOBI KOHTAKTUPOBATH IPYT C APYroM. MOryT OBITH MCIIOJIB30BAHBI JIFOObIE
JIOCTYITHBIE HA PBIHKE OJTHOXO/IOBBIE KJIAIIAHBI C HAJICKAIIUMUA Pa3MEPOM U IIOTOKAMU
KUJIKOCTH, BKJIFOYAsi MUHHU- U MUKPOQIATTepHbIE KIIaTlaHbl, KJIaTIAHbI TUIIA «yTUHBIA HOC»,
oOpaTHbIE KJIAMaHBbl.

ITpeamouTuTenpbHO KIaMaH COAECPKUT KJIaaH TUIA «yTUHBIA HOC», KOTOPBIM MOXKET OBIThH
OTKPBIT IIOCPEACTBOM BCTABKHU YAJIMHEHHOT'O JIEMEHTA, TAKOT'O KAK 3JIEMEHT I [IEpeHOoca
KUIKOCTH, ITPOXOISIIETO OT UCTIAPUTEIIHHOTO OJI0Ka, B KJIallaH, YTOOBI IPUBOJIUTH K
OTKPBITUIO YACTU B BUJIE «yTUHOI'O HOCA», U MOXKET OBbITh 3aKPBIT IIPU U3BJICUCHUU
YIJIMHEHHOTO 3JIEMEHTA U3 KianaHa. [ [peinoyTuTenbHO yAJIMHEHHBIN 3JIEMEHT, TPOXOASIINAN
B IPOKCHUMAJIbHOM HaIpaBJICHUX U3 UCTIAPUTEIILHOTO OJIOKA, KOTOPBIN IIPUBOIUT K OTKPHITUIO
KJIallaHa, sIBJISETCS JIEMEHTOM ISl [IEPEHOCA KUIKOCTH.

B xayecTBe aIbTEpHATUBBI UJIM B JOMOJIHEHHUE KATICYJIa MOXKET COJIepKaTh MaTepual Jjis
XpaHEeHUs KUIKOCTH, PACTIOJIOKEHHBIN B Pe3epByape Morepek OTBEPCTHS, UTOOBI
MPENSTCTBOBATH CBOOOHOMY BBITEKAHUIO )KUJIKOTO CyOCTpaTa, FTeHEPUPYIOIIET0 a3PO30JTh,
U3 pe3epByapa 4epe3 OTBEPCTHE, KOT1a Karcyja U UCTIAPUTEIIbHBIN OJIOK HEe COSIMHEHBI.
[TpennouturenbHO MaTepuas A XPAHEHUS KUAKOCTH MO CYIIECTBY WU MTOJTHOCTHIO
MpeIoTBpAIlaeT CBOOOIHOE BBITEKAHHE KUIKOTO CyOCTpaTa, TeHEPUPYIOIIETO a3p030Ib,
yepe3 oTBepcTre. BeraBka ajemMeHTa JIs iepeHoca )KUIKOCTH, TAKOTO KaK (PUTHITb,
UCIIapPUTEILHOTO 0JI0Ka B MaTepUal sl XpaHEHHUS KUIKOCTH IMMPUBOIUT K TIEPEHOCY 3a CUET
KaImWUISIPHOTO JIEUCTBUS CyOcTpaTa, 00pa3yroliero a3po30iib, U3 MaTepuaa it XpaHEeHUs
KUIKOCTH Uepe3 MaTepuall s IepeHoca KUIKOCTU B UCTIAPUTETbHBIN OJIOK.
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JlaTbHUI KOHEIl KAICyJIbl MOXKET 00Pa30BbIBATH OJIMH WJIM HECKOJIBKO MPU3HAKOB,
BBIMIOJTHEHHBIX C BO3MOXKHOCTBIO COCTBIKOBKHU C OJTHUM UJIM HECKOJIbKUMU MPU3HAKAMU
UCIApUTETBLHOTO OJI0KA MPHU COeAMHEHUU. TaKkol KOHel| Karcyyibl HA3bIBAIOT «II€PBBIM
conpsAraeMblM KOHIIOM». KoHel ncnapurenbHOro 0J10Ka, CoAepKaIMiI TOMOIHSIOLIUE
MPU3HAKU, HA3BIBAIOT «BTOPBIM COMPATAEMBIM KOHIIOM». [IpeImoYTUTEILHO MO MEHBIIIEH
Mepe HEKOTOPBIE MPU3HAKU IIEPBOTO U BTOPOT'O COMPITa€MbIX KOHI[OB BBITIOJIHEHBI C
BO3MO>KHOCTBIO CLETUIEHUS ITOCPEACTBOM MOCAIKU € HATATOM. [TpeinouTuTeIbHO 1O MEHbIIIeH
Mepe OJIUH WM 00a U3 MPU3HAKOB IEPBOTO U BTOPOTO COMPATraeMbIX KOHIIOB COAEPXKAT
YIIYUIIEHHYIO TOBEPXHOCTh TPEHUSI, YUTOOBI 00JIeTUaTh MOIIEPKAHUE HAIS)KHOTO 3aLETUICHUS
MeXy KarcyJiol U UCAPUTEIbHBIM OJIOKOM.

Kancyna MoxeT conepxaTh NEperopoaKy, KOTopas MOXKET NEPEMEIATHCS U3 IIEPBOTO
BBIJIBUHYTOT'O TTOJIOKEHUS] BO BTOPOE OTBEJACHHOE TOJI0KeHHe. B BBIIBUHYTOM IMOJIOKEHUU
MEPEroPo/IKa MPOXOAUT B IUCTAIILHOM HAIIPABIICHUH 34 MPEIETbl OJTHOTO UIIK HECKOJIBKUX
MPU3HAKOB MEPBOrO COMpPSIraeMoro KoHua karncyibl. Korjga neperopoaka HaxXoauTcs B
OTBEJIEHHOM IOJIOKEHUU, OJVH UM HECKOJIBKUX MTPU3HAKOB MIEPBOr'O COMPSATraeMOro KOHIA
MPOXOJST B AUCTAJIbHOM HAIPABJIEHUM 32 MPEIEIIbl IEPErOPOIKHY ISl B3AUMOACHCTBUS C
OJTHWM WJIM HECKOJIBKMMU MTPU3HAKAMH BTOPOI'O COMPITaeMOT0 KOHIIA UCTIApUTETIBHOTO
6s10ka. [leperopoika MOXET OIPeeNISITh OJTHO WUIIM HECKOJIBKO OTBEPCTUM, HATIPUMED,
BBIPOBHEHHBIX B ITPOI0ILHOM HAIPABJIEHUM C OJTHUM WJIM HECKOJIBKUMMU ITPU3HAKAMU TIEPBOTO
CONPATraeMoro KOHIA, Yepe3 KOTOPbIE MOTYT MPOXOJAUTH OJIMH WJIM HECKOJIBKO MPU3HAKOB,
KOTa Meperopoika HaXOUTCS B OTBEIEHHOM MoJioxkeHuu. [leperopojika, npu HaIu4uu,
MPEAIIOYTUTEILHO CMEIIIEHA B BBIABUHYTOE MOJIOKEHHUE, & MPUITOKEHUE YCUITUS TSI
MEPEMEILICHUSI IEPBOTO COMPATAEMOT0 KOHIA KAIICYJIbl B HAPABJIEHUHA BTOPOTO COMPSATraeMOro
KOHIIA UCTIAPUTENIBHOTO OJIOKA, HAIIPUMED, BJIOJIb MTPOJOIBHON OCH YyCTPOUCTBA, MOXKET
MIPUBOJIUTH K TIEPEMEIIICHHUIO ITEPErOPOAKU B OTBEIEHHOE MTOJIOKEHHUE.

Kamncyna BbInojiHEHA ¢ BO3MOKHOCTHIO PA3bEMHOTO COSMHEHHS C UCTIAPUTEITHHBIM
6;10KkOM. B KOHTEKCTe HACTOSIIEr0 TOKYMEHTA TEPMUH «BBITTOJTHEHHBIN C BO3MOXHOCTHIO
Pa3bEMHOI0 COEAUHEHHUS» O3HAUAET, UTO BBIIOJHEHHbBIE C BO3MOKHOCTBIO PA3beMHOIO
COEMHEHUS YACTU MOTYT OBITh COEIMHEHBI U Pa3beIUHEHBI IPYT C IPYTOM, CYIIIECTBEHHO HE
MOBpEXIasi HU OAHY U3 yacTeil. Karicya MoxeT ObITh COeIMHEHA C UCTIAPUTEITbHBIM OJIOKOM
JF0OBIM MOAXOASIIMM 00pa30M, TAKMM KaK pe3b00BOE COEIMHEHHE, COEIMHEHUE Ha 3ALLENIKAX,
COeJIMHEHME MTOCAIKOM C HATSITOM, MArHUTHOE CO€JTMHEHUE UITK TOMY 10/I00HO0€e. B HeKOTOphIX
MpUMepaXx KarcyJia CoOeIMHeHa C UCTIAPUTETbHBIM OJI0KOM MOCPEACTBOM BpPAIlCHUSI, HATIPUMED,
C IOMOIIBIO PE3bOOBOI0 COETMHEHUS], HO JIEMEHT 17151 IEPEHOCA KUAKOCTU UCTIAPUTEITbHOTO
0JI0Ka PACTIONOKEH B )KUIKOCTHOM CBSI3U C KUIKUM CyOCTpAaTOM, T€HEPUPYIOIIUM a3PO30J1b,
HaXOISIIIIMMCS B pe3epByape KarcyJibl, IOCPEICTBOM IEPEMEIEHHUS 10 MPSIMOM JIMHUHW BJI0JTh
OCH, B OTJIMYME OT BpAIIaTEILHOTO NIEPEMEIIeHUsI OTHOCUTEIbHO OCH, KOT/1a KarcyJsa u
UCIIAPUTENTbHBIN OJIOK COEIMHEHBI.

HcnaputenbHblit 6JI0K TPEATOYTUTENIBHO COJEPKUT KOPITYC, HArpeBaTEIbHbIN JIEMEHT,
pa3MeIIeHHbIN B KOPITYCE, U 3JIEMEHT JJIs IEPEHOCa KUAKOCTH, pa3MEIIEHHbIN B KOPITYCE.
Koprmyc MoxeT copepkaTh OAHY WIM HECKOJIbKO yacTed. Kopmyc MmoxkeT o0pa30BbIBATh
BTOPOW CONpPSITaeMblii KOHEl, UMEIOLIMIA OJVH WIA HECKOJIbKHX MPU3HAKOB, BBITTOJIHEHHBIX
C BO3MO>KHOCTBIO CLETJIEHUSI C OJTHUM UJTM HECKOJIbKUMU MPU3HAKAMU TIEPBOTO COMPIITAEMOTr0
KOHIIA KaTICYJIbl. DJIEMEHT JIJIs IEPEHOCA KUIKOCTH MOKET IMPOXOJIUTH 3 MPEIEIIbl OJTMKHETO
KOHIIA UJIM BTOPOT'O COMPSAraeMoro KOHIA KopIryca. DJEeMEHT JJIsl IEPEHOCA KUAKOCTU
BBITIOJIHEH C BOBMOKHOCTBIO BBIIBU)KEHHUS, YTOOBI HAXOIUTHCS B )KUJIKOCTHOM CBSI3U C
pe3epByapom. Harnpumep, a1eMeHT AJ1s1 IepeHoca KUIKOCTU MOKET IMIPOXOAUTH B pe3epByap
3a TIpeJiesIbl BHYTPEHHEH MMOBEPXHOCTH, KOT/Ia KarcyJjia U UCIapUTENIbHBIN OJIOK COeMHEHBI,
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YTOOBI IPUBOAUTH K IIEPEHOCY KUIKOTO CyOCTpaTa, TeHEPUPYIOIIEro a3p030Jib, U3 pe3epByapa
B QJIEMEHT IS IEPEHOCA KUIKOCTH.

DJeMeHT I TTIepeHoca KUIKOCTH MOKET COJEPKATh JIFOOOM MOAXOISIIUN MaTeprall 11
MepeHoca XUAKOCTU. «MaTepua Iisi IEPeHOoca KUIKOCTU» IMPEJICTABISIET COOON MaTepuall,
KOTOPBIN MEPEMEIIAET KUAKOCTh C OJHOTO KOHI[A MaTepualia B apyroi. [IpennoururenbHo
3JIEMEHT JUIS TIEPEHOCA KUIKOCTH AKTUBHO TIEPEMEIIAET KUIKOCTh, HATIPUMED, 34 CUET
KanuUIIPHOTO JAeUCTBUS. MaTtepuas [isl IepeHoca )KUIKOCTA MOKET UMETh BOJIOKHUCTYIO
WM TYOUaTy1o CTPYKTYpy. [IpeamouTuTesbHO MaTepual Ijis IepeHoca JKUIKOCTH BKITFOUAeT
MOJIOTHO, JIUCT UJIM ITy4OK BOJIOKOH. BOJIOKHA MOTYT OBITH B 11€JI0OM BEIPOBHEHBI, YTOOBI
repenaBaTh KUIKOCTh B OJJTHOM HaIlpaBJeHUU. B KauecTBe albTepHATHUBBI MaTepUas Ajs
MepeHoca KUIKOCTH MOXKET COAePKaTh ryOKOOOpa3HbIN UM TIEHOOOpa3HbIN MaTepUall.
Martepuai aist iepeHoca JKUIKOCTU MOXKET COJIePKaTh JIF0OOM MOAXOASAIIMNA MaTeprall Uilu
KOMOMHAIMIO MaTepuajoB. [ IpuMepaMu Mo aXOaAIIUX MATEPHATIOB SIBJISTFOTCS: TYOUYaThIN UK
BCIICHEHHBIN MaTepuall, MaTepHajIbl HA OCHOBE KepAMHUKHU UK TpaduTa B BU/IE BOJIOKOH WITHA
CIIEKIIMXCS MTOPOIIKOB, BOJIOKHUCTBIM MAaTEpHaJl, HAIIPUMED, BBIITOJTHEHHBIN U3 KPYUYEHBIX
WJIY SKCTPYAMPOBAHHBIX BOJIOKOH, WIM K€paMUKa, Wi cTek10. [IpeanoyTuTenbHo 371eMEHT
JUTS TIEPEeHOCA KUIKOCTH, KOTOPBIN MPOXOAUT 3a Mpeaelibl OJIMKHEro KOHIA KopItyca
UCIIAPUTEIILHOTO OJIOKA, COIEPKUT BOMIOYHBIN MaTepHall.

DJEeMEHT JJIs epeHOoca KUIKOCTH UCTIAPUTEIBHOTO OJI0KA MOXKET COJIep>KaTh pa3HbIe
MaTepUalibl 11 IEPEHOCA KUJIKOCTU B PA3HBIX YACTAX 3JIEMEHTA ISl TIEPEHOCA KUIKOCTH.
Hampumep, ameMeHT 11 nepeHoca KUAKOCTH MOKET COIEPKATh MEPBYIO YACTh, KOTOPAs
MPOXOJIUT 3a Mpe/IesIbl OJIMKHET0 KOHIIA KOPITyca, MU BTOPYIO YacTh, KOTOpasi HAXOAUTCS B
KOHTAKTE C TIEPBOU YACTHIO, MPUYEM MIEPBAS U BTOPAS HACTU COAEPKAT OJIMH UK HECKOJIbKO
Pa3HBIX MAaTEePUAJIOB JJIs MIEPEHOCA KUIKOCTU. B KauecTBe allbTEPHATUBBI 3JIEMEHT IS
MEPEHOCA KUIKOCTH MOKET COJIEPKATh OJIMH MaTEPUA JUJIS TIEPEHOCA )KUAKOCTH WU
KOMOMHAIMIO MaTEpUAJIOB 151 IEPEHOCA KUJIKOCTHU 10 BCeMy d1eMeHTy. BTopoii matepuan
JUISL TIEPEHOCA KUIKOCTH, ITPY HATIMYUHU, IIPEATNIOYTUTEIILHO MTOIXOIUT JJISI UCITOJIb30BAHUS B
KOHTAKTE C HArpeBaTeIIbHBIM 3J1eMeHTOM. Hanpumep, BTopoit matepuan 1jist nepeHoca
KUJIKOCTU MOXKET COAEPKATh CTEKISIHHBIN UJIM KEPAMUYECKUI MAaTEepUaJl, HAIIPUMED,
TIJIABJIEHBIN KBapII.

B HEKOTOPBIX MpUMEPAX AIMEMEHT IS IEPEHOCA KUAKOCTU, KOTOPBIM TPOXOIUT 32 TPEACIIbI
OJIM)KHETO KOHIIA KOPITyca UCIIAPUTEITLHOTO OJIOKA, BBITTOJHEH ¢ BO3MOHOCTHIO KOHTAKTa
C MaTepUaJIOM UIS MEPEHOCA KUAKOCTU UJIIM MAaTEPUAJIOM JIUISL XPAHEHUS KUIKOCTH,
pa3MeIIeHHBIM B pe3epByape KarcyJjbl, KOrja KarncyJja U UCIapUTeNIbHbIN OJIOK COeUHEHBI.
Taxum 00pazom, KUIKUI CyOCTpaT, TEHEPUPYIOIIHI a3P030JIh, MOXKET OBITh MIEPEHECEH U3
MaTepuyaia 11l XpaHeHUs )KUAKOCTU, HAXOJSIIETOCA B pe3epByape, B MaTepUall ISl IIEPEHOCca
YKUIKOCTH 3JIEMEHTA JIJIs IIepeHoca KUAKOCTH UcmapuTelibHOro 010kKa. [IpeamnoururenbHo
MaTepUa sl XpaHEHUS )KUAKOCTH, HAXOAAIIMICA B PE3EPBYAPE, ABJISACTCA CIIOEM MaTepUalla
C BBICOKOM yieprKuBarollei crmocoOHocThIo. [IpenmoururebHO 4acTh SJIeMEHTa T TIEpeHoca
KUIKOCTH, KOTOPasi IPOXOAUT 3a MPeAeIibl OJIMKHETO KOHIA KOPITYCa UCTIAPUTEIBHOTO
0J10Ka, TPOXOAUT B, HO MPEANOYTUTEILHO HE 3a, CJION MaTepHuajia ¢ BRICOKOM yAep KUBAIOIIEH
CITOCOOHOCTBIO, HAXOISIIETOCsl B pe3epByape, Koraa Karcyjia U UCIIapUTETbHbBIN OJI0K
coeauHeHbl. TakuMm 06pa3oM, Korja KarmcyJsia U UCIIiapuTeIbHbIN OJIOK pa3beIMHEHbI, CII0N
MaTepualia ¢ BHICOKOH yJIepKUBAIOIIEH CITOCOOHOCTHIO, HAXOISIIUICS B pe3epByape,
COXPaHSIET JOCTATOYHYIO CTPYKTYPHYIO HEIIOCTHOCTh, UTOOBI MPEAOTBpAIlaTh CBOOOIHOE
BBITEKAHHE JKUIKOTO CyOCTpaTa, FeHEPUPYIOILEro a9P030J1b, U3 PE3epByapa, €CJIu B pe3epByape
OCTaeTCs KaK0e-JIM0O KOJIMYECTBO KUIKOTO CyOCTpaTa, FeHEPUPYIOIIETO a3p030JTh.

Ecnu xaricyna cogepkuT Ki1araH, UICIApUTENIbHBIN OJIOK MOXKET COACPKATh JJIEMEHT,
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KOTOPBIN B3aUMOJIEMCTBYET C KJIAITAHOM WJIM KOMITOHEHTOM, (DYHKIIMOHAJIBHO COeTMHEHHBIM
C KJIAMTIaHOM, YTOOBI MPUBOJIUTH K OTKPBITUIO KJIaMaHa, KOT/1a Karcyiaa COeUHEHA C
UCHApUTETbHBIM 0J10KOM. [1peanoyTUTEIbHO 2JIEMEHT, KOTOPbIN B3aUMOACHCTBYET C
KJIAITAaHOM WJIM KOMITOHEHTOM, SIBJISIETCS YUTMHEHHBIM 3JIEMEHTOM, TAKUM KaK 3JIEMEHT JJIsI
MepeHoca XUIKOCTH, KOTOPBIM MPOXOIUT 3a Mpe/Iesibl OJIMKHEr0 KOHIa KopIyca
UCapuTeNIbHOTO OJ10Ka. [IpeAnoyTUTeIbHO KilalaH COEPKUT OJTHY UITM HECKOJIBKO YITPYTUX
3aKPbIBAIONIMX JeTalIel, CMEIIEHHBIX B 3aKPBITOE IMOJIOKEHUE, U BHITOJIHEH C BO3MOKHOCTBIO
MpyeMa yIJIMHEHHOM JIETaJIu, TPOXO/ISIIeN U3 UCTAPUTEILHOTO 010K, 1711 OTKPBITHS KJIalaHa.
MoryT OBITh HCITOJIB30BAHBI JOCTYITHBIC HA PHIHKE OJTHOXO/I0OBBIC KJIaTIaHbI C HAIJICKAIITUMHU
pa3MepoM U MOTOKAMM KUAKOCTH, BKIIIOYASI MUHU- U MUKPO(]IIATTEpHBIE KIIalaHbl, KJIallaHbl
TUTIA «yTUHBIA HOC», OOpaTHBIE Ki1anaHbl. [IpemouTuTeIbHO KIIaMmaH COIEPKUT YIIPYTYIO
JIETAJIb ¥ 3aKPBIBACTCS IIPH YAaJICHUH YUTMHEHHOM JIeTalld, TAKOM KaK KJ1allaH TUITA «yTHHBIN
Hoc». [IpennmouturenbHO B BapUaHTaX OCYIIECTBIICHUS KJIallaHa COTJIACHO HACTOSIIIEMY
U300PETEHHUIO B pe3epByape He pa3MeIlleH MaTepual AJIsl XpaHEeHUs )KUJIKOoCTU. Takas
KOMITOHOBKA MOXET MO3BOJINTh, YTOOBI BECh WJIM IO CYIIIECTBY BECh JKUIKUI CyOCTpaT,
TEHEPUPYIOIINHI a3P030J1b, OBLT U3PACXOIOBAH U3 KAIICYJIBI TIEPe TeM, KaK MoTpedyeTcs ee
3aMEHUTb.

HcnapurtenbHbId 6JIOK MOXET COJIEPKATH MEPETOPOIKY, KOTOPas MOXKET MepeMenaThbCs
U3 TIEPBOTO BBIIBUHYTOT'O TTOJI0KEHHSI BO BTOPOE OTBEJICHHOE TTOJIOKEeHHE. B BBIIBUHYTOM
MOJIOKEHUU TIEPETOPOJIKA MTPEAMOUTUTETBHO MPOXOJIUT B TPOKCUMAILHOM HAIPAaBIIEHUH 32
MPEeAesIbl OJHOTO WM HECKOJIBKUX MPU3HAKOB BTOPOTO COMPSITaeMOT0 KOHIA UCITAPUTETLHOTO
0J10Ka WJIM 3a TIpeIesibl 3JIEMEHTA ISl IEPEHOCA KUIKOCTH, KOTOPBIN MPOXOAUT 3a MpeIesbl
OKHEero KoHia kopiryca. Kornma neperopojika HaXoauTcsi B OTBEIEHHOM MOJIOKEHUU, OJTUH
WJIM HECKOJIBKO MPU3HAKOB BTOPOTO COMPATaeMOro KOHIA WU 3JIEMEHT JJIsl TIepeHoca
KUJIKOCTHU MPEANOUYTUTETIBHO MPOXOASAT B MPOKCUMAJIbHOM HAIPABIIEHUH 32 TIPEeIIbl
MIEPETOPOJIKH JIUTSI B3AMMOJICUCTBUSI C OJTHUM WJTH HECKOJILKUMHU IPU3HAKAMH ITIEPBOTO
CONPATraeMoTro KOHILA KATICYJIbl WU JIJIs1 BBIXOXKACHUS 32 MTpeAesibl BHYTPEHHEH MOBEPXHOCTU
pe3epByapa Karcyibl. [leperopoaka MoOXeT onpenesnsiTh OJJHO UJIM HECKOJIbKO OTBEPCTUH,
BBIPOBHEHHBIX B IPOI0JIbHOM HAITPABJICHWH C OHUM WUJIM HECKOJIbKMUMHU ITPU3HAKAMH BTOPOTO
COMPSATaeMOT0 KOHIA WX 3JIEMEHTOM ISl IEPEHOCA )KUJIKOCTU, YEPE3 KOTOPHIE MOTYT
MPOXOJIUTh OJWH WM HECKOJIBKO MPU3HAKOB WJIM 3JIEMEHT JIJIs1 IEPEHOCA KUJKOCTH, KOT1a
MEePEropo/iKa HaXOIUTCS B OTBEICHHOM MOJIoKeHUu. [leperopoaka, npu HalIu4IuH,
MPEAIIOYTUTEIIFHO CMEIIIeHA B BBIABUHYTOE IMOJIOKEHHUE, & MIPUITOKEHUE YCUITUS JITSI
MepeMEIIEHHS IEPBOrO COMPATaeMOT0 KOHLA KATIICYJIbl B HAIPABJIEHUH BTOPOT'O CONPSIraeMoro
KOHIIA UCTIAPUTEILHOTO OJIOKA BJIOJIb OCH MOXKET IMPUBOJIUTH K TIEPEMEIICHUIO ITEPETrOPOIKU
B OTBEJIEHHOE MMOJIOKEHHUE.

B kauecTBe ajbTepHATUBBI WK B JOTIOJTHEHUE UCTIAPUTEIBHBIN OJIOK MOXKET COJIEPKATh
3AIMTHYIO 000JI0YKY, Pa3MEIIEHHYIO0 BOKPYT 3JIEMEHTA JIJIsl IEPEHOCA KUIKOCTH, KOTOPBIN
MIPOXOJIUT 32 IIPEIEIIbl OJIMKHET 0 KOHIA KopItyca. 3aluTHast 0007I04YKa MOXKET I10 CYIIECTBY
MPeI0TBPAIIATh BXOXK/IEHUE B KOHTAKT 3JIEMEHTA 15 [IEPEHOCA KUKOCTH C ITOJIb30BATEIIEM
BO BpeMsI 3aMEHBI KaTlCyJIbl. 3alllMTHAS 000JIOUKA MPEANOYTUTEIBHO MPOXOIUT 3a TIPEIEbI
OJIMYKHETO KOHIIA KOPITyca U 3a MPEeIEITbl OIM)KHEr0 KOHIA AJIEMEHTA JIJTs [IePpEeHOCa KUIKOCTH.
3ammuTHas 000JI0UKA MOKET OBITh BBITIOJTHEHA C BO3MOHOCTBIO BBIABHKCHHUS B TTOJI0KCHHE,
KOTOPOE MO3BOJISIET paclojiaraTh 3JIEMEHT JIJIs TIEpeHOCca KUIKOCTH B )KUIKOCTHOM CBSI3U C
cyOCTpaToM, TEHEpUPYIOIIMM a3P030J1h, KOT/Ia KAIICyJIa U UCTIAPUTEITbHBIN OJI0K COSTUHECHBI.
[TpennoutrurenbHO 3alIMTHAST 000JIOUKA CMEIIEHA B BBIIBUHYTYIO KOH(UTYpaLHIO, a
TIPUIIOKEHUE YCUITHS JIJTS TIEpEeMEIeHUs JaIbHEeT0 KOHIIA KaTlCyJIbl B HAIIPABJICHUU OJIMOKHETO
KOHI[A UCIIAPUTEITBLHOTO OJIOKA BJIOJIb OCU MPUBOIUT K MIEPEXO1Y 3aIUTHONM 000JIOUKHU B
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OTBE/ICHHYIO KOH(UTrypauuio. B HeKOTOpbIX MpuMepax 3airTHast 000I04UKa SBIISIETCS
YUIMHEHHBIM 3JIEMEHTOM, TPOXOASIIMM B IPOKCUMAIbHOM HAIIPABJIEHWHU OT UCHIAPUTENIBHOTO
0J10Ka, KOTOPBII B3aUMOJENUCTBYET C KJIallaHOM KaIICyJIbl, YTOOBI IPUBOAUTH K OTKPBITHIO
KJIanaHa. 3aluTHas 000JI0UKa MOKET ONPEEIISITh JaJIbHEE OTBEPCTHUE, YEPE3 KOTOPOE MOKET
MPOXOJUTH JIEMEHT ISl IEPEHOCA )KUJIKOCTH, KOT/1a OTBEACH, WM YEPE3 KOTOPOE MOKET
BBITEKATh KUIKUN CyOCTpaT, FTeHEPUPYIOLLIUI a3p030Jb, 1711 KOHTAKTa C 3JIEMEHTOM IS
MepeHOCca KUIKOCTH, YIEPKUBAEMBIM B 3aIIIMTHON 000JI0uKe. B HEKOTOPBIX TpuMepax
yIUIMHEHHAs J1eTajlb, PACIOJIOKEHHAS PSAOM C 3JIEMEHTOM 7151 IEPEeHOCca KUIKOCTH,
B3aUMO/ICHCTBYET C KJIAIIAHOM, UTOOBI IPUBOJIMTH K OTKPBITHUIO KJIAIaHA.

ITo MeHb1IEH Mepe YacThb 3JIEMEHTA ISl IEPEHOCA KUIKOCTH MTPEATIOYTUTENIBHO
PacIoIokKeHa JOCTATOYHO OJIM3KO K HArpeBATEIbHOMY 3JIEMEHTY, YTOOBI KUK CyOCTpaT,
TEHEPUPYIOILIMI a3P030J1b, IEPEHOCUMBIM MaTEPUATIOM JISI IEPEHOCA KUAKOCTH, MOT
HarpeBaThCsl HArpeBaTEIbHBIM 3JIEMEHTOM ¢ 00pa3zoBaHUeM aspo3ods. [1peanoururenbHo
110 MEHBIIIEH MEPE YACTh 3JIEMEHTA JIJIs IEPEHOCA KUIKOCTHU HAXOJAUTCS B KOHTAKTE C
HarpeBaTeIbHbIM 3JIEMEHTOM.

MoskeT OBITh UCITOTL30BAH JIFOOOM IMOIXOASIIMI HaTpeBaTeIbHbBIN 351eMeHT. Hampumep,
HarpeBaTeIbHbIN 3JIEMEHT MOXKET COACPKATh PE3UCTUBHYIO HUTh. TEPMUH «HUTh» 0003HAYAET
INEKTPUYECKUI MMYTh, PACIIOJIOKEHHBIA MEXY IBYMsI 3JIEKTPUUYECKMMHU KOHTakTaMu. Huth
MOKET IIPOU3BOJIBHBIM 00Pa30M Pa3BETBIISITHCS U PACXOIUTHCS HA HECKOJIBKO MyTeN WU
HUTEW COOTBETCTBEHHO, JIMOO HECKOJIBKO 3JIEKTPUUECKUX MYTEH MOTYT CXOAUTHCS B HEH B
OMH ITyTh. DOopMa MONEPEUHOr O CEUEHHUSI HUTU MOXKET OBITh KPYIJION, KBaPATHOM, IIIOCKON
w1060 apyroit. HUTe MosxeT 6bITh paciionokeHa IpsiMOJIMHENHBIM UJIU KPUBOJIMHEHHBIM
o6pazom. OHA WM HECKOJIBKO PE3UCTUBHBIX HUTEH MOTYT 00Pa30BBIBATH KATYIIKY, CETKY,
pelIeTKy, TKaHOE MOJIOTHO UJIM TOMY NoJ00Hoe. [1puoxeHue aIeKTpUuIecKoro Toka K
HarpeBaTeIbHOMY 3JIEMEHTY IIPUBOJUT B PE3Y/IbTATE K HATPEBAHMIO 34 CUET PE3UCTUBHOMN
MPUPOABI 3JIEMEHTA. B HEKOTOPBIX MPEANIOYTUTEIBHBIX BAPUAHTAX OCYILIECTBIICHUS
HarpeBaTeIbHbIN 3JIEMEHT 00pa3yeT KaTylIKy, KoTopasi 00epHyTa BOKPYI YaCTH 3JIEMEHTa
JUIs1 IEPEHOCA KUIKOCTH.

HarpeBaTenbHbIi 371EMEHT MOXKET COJIEPKATH JIFOOYIO MOAXOISIIYIO 3JIEKTPUUECKU
pe3ucTuBHYIO HUTh. Hampumep, HarpeBaTeabHbIN 3JIEMEHT MOKET COAEPKATh
XPOMOHUKEJIIEBBIN CIIAB.

Kopnyc ucnapurenbHoro 6;10ka sBisieTcss NPeANnOYTUTENIBHO KECTKUM KOPIIYCOM.
ITpeanodTuTebHO O MEHBIIEH MEPE YACTh KOPITYCa COJAEPKUT TEPMOILIACTUYHBINA MaTEepHal,
MeTaJUIMYECKUI MaTeprasl UM TEPMOIUIACTUUHBIN MaTeprall U METAJUIMYECKUI MaTepual.
[TpeanouTuTeTbHO KOPITYyC COJEPKUT MaTEPUAIT, KOTOPBIN IPPEKTUBHO MPOBOIUT TEILIIOBYIO
SHEPIUIO U, TAKUM 00pa30M, MOXKET BBICTYNATh B POJIM paauaTopa Ajis OJI0Ka CO3TaHUs
a3p0o30JIsl.

Koprmyc MoxeT onpeaensiTe O4HO WM HECKOJIBKO BITYCKHBIX OTBEPCTHI JJIs1 BO3/AyXa,
YTOOBI [T03BOJIATH BTSATMBATH BO3/1yX B OJIOK CO3aHUSI a3P030J1s C 3aXBAThIBAHUEM a3P030J14,
MIOJIy4aeMOr0 B pe3yJIbTaTe HArPEBAHHUsI CyOCTpaTa, FEHEPUPYIOLIErO A3P030J1b. 3ATEM BO3AYX,
coJiepKaliuii a3p030J1b, MOKET ObITh HAMPABJIEH B/IOJIb KAIICYJIbI UJIM YEPE3 TPOXO/1 B KATICYJIe
K KOHLlY, TOAHOCUMOMY KO PTY, CUCTEMBI. B KauecTBe ajibTepHATUBBI UJIM IOTIOJIHUTEIBHO
JIpyrast 4acThb CUCTEMbI MOKET COACPKATh OAHO WIIM HECKOJIBKO BITYCKHBIX OTBEPCTHI 115
BO3/1yXa, COOOUIAIOIIMXCS C TPOXOJIOM, KOTOPBIH COOOIIAETCS C TPOXOJI0M Yepe3
UCHIApUTEIbHBIN OJIOK.

HcnapurenpHblil 610K MOXKET COIepKATh NEKTPUUECKUE KOHTAKTBI CHApYKU KopIlyca,
MIPOITYLIEHHBIE YEPE3 KOPIYC UJIM OOPA30BAHHBIE U3 YACTU KOPIyca IS SJEKTPUYECKOTO
COEIMHEHHSI HaTPEeBATEIbHOT'O JIEMEHTA C OJIOKOM MUTAHUS UITK IPYTOH yIIpaBIIsIOLIEH
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9JIEKTPOHUKOM B APYrok yacTu cucteMbl. [IpeanouTuTeIbHO KOHTAKThI BHIBEJIEHBI HA YACTU
JATTbHEr0 KOHIA, TAKOM KaK TAJIbHSS JIMIEBAsl TOBEPXHOCTH MCMIAPUTEIIHHOTO OI0Ka, IS
(GYHKIMOHATIBHOTO COEIMHEHUS C IPYTOil YaCThIO CUCTEMBI, TAKOW KaK YacTh, COJepKallast
010K UTaHM (KaK MpaBuiio, 6aTapero). B HEKOTOPBIX MPEeANnOYTUTENbHBIX IPUMEPax
HACTOSIIIETO N300PETEHUS KOPITYC UCTTAPUTETHHOTO 0J10Ka 3 GEKTUBHO 00pa3yeT KOHTAKTHI.
HarpeBatenpHblii 3IEMEHT MOKET ObITh AEKTPUIECKH COEAMHEH C KOHTAKTAMM ITOCPEACTBOM
JT000T0 MOIXOIAIIETO IEKTPUUECKOTO MPOBOTHUKA. KOHTAKTBI MOTYT OBITH 0Opa30BaHbI
U3 J1I000T0 MOJIXOISIIEro JIEKTPOIPOBOASIIEro MaTepuaia. Harnpumep, KOHTAaKThI MOTYT
coJiepKaTh HUKEIMPOBAHHYIO UM XPOMUPOBAHHYIO JTATYHb.

HcnaputenbHbliii 610K MOKET OBITh BHIIOJIHEH C BOBMOXKHOCTBIO PA3bEMHOT'O COEIMHEHUS
C IPYyroM 4acThIO CUCTEMBI, TAKOM KaK YaCTh, KOTOPasi COACPKUT OJIOK MUTAHMUS.
HcmapurenbHblil 0J10K MOXET OBITh COSMHEH C IPYTOM YaCThIO JTFOOBIM MTOAXOASIIAM
00pa3oM, TAKMM KakK pe3b00BOE COeIMHEHHE, COSIMHEHHE Ha 3alIle]IKaX, COeMHEHHUE ITOCaIKON
C HATSATOM, MATHUTHOE COEAMHEHHUE WIIU TOMY TTOA00HOE.

CucreMbl, TEHEPUPYIOIIUE a3P030J1b, COTJIACHO HACTOSIIIEMY U300PETEHUIO MOTYT
coliepKaTh 4acTh, COACPIKAIIYI0 OJIOK MUTaHus. B HacTOsIIIIEM H300PETEHNH YacCTh,
co/ieprKallyto OJIOK MUTaHUs, TAKKE Ha3bIBAIOT «OaTapeelt B coope». OnHaKO cleayeT
IMOHUMATh, YTO OJIOKOM IMMTAHMS HEe 00s13aTelIbHO O KHA OBITh OaTapes. barapes B coope
MOXET COIePKATh KOPITYC, B KOTOPOM pa3MelieH 010K nmuTaHusi. batapes B cOope MoxeT
TaKXKe COJIEPKATh JIEKTPOHHYIO CXEMY, Pa3MEILIEHHYIO B KOPITyCe U 3JIEKTPUUECKU
COEIMHEHHYIO ¢ OJI0KOM IuTaHus. batapes B cOope MOXKeT coiepkaTh KOHTAKTBI CHAPYKU
KopITyca, MPOITyIIEHHbIE Yepe3 KOPITYC UIK O0PA30BAHHbBIE U3 YACTH KOPITyCa TAKUM 00pa3oM,
YTO KOHTAKTHI OaTapeu B cOOPE AIIEKTPUYECKH COSTMHSIOTCS C KOHTAKTAMH UCIAPUTETTBHOTO
0s1oka, Koraa 6aTapes B cOOpe COeMHEHA C UCTTapUTEIbHBIM OJ10KOoM. [IpeanodruresHo
KOHTAKThI BEIBEJCHBI HA YaCTH OJIMKHETO KOHIIA, TAKOM KaK OJIMKHSIS JIUIeBas TOBEPXHOCTh
Oatapeu B cOope, 1 GYHKIMOHAIBHOTO COSAMHEHMSI C UCTIAPUTEITLHBIM OJI0KOM. B
HEKOTOPBIX MPEANOYTUTEIBHBIX TPUMEPAX HACTOSIIEr0 U300peTeHusl KOpIyc baTapeu B
coope apdexTuBHO 0O0pa3yeT KOHTAKTHL. KOHTaKThI OaTapeu B cOope MOTyT OBITh
JIEKTPUUECKH COEIMHEHBI C JIEKTPOHHOM CXeMOM M 0J10KOM nuTaHus. TakuMm oOpaszom,
Korja 6arapest B cOOpe coelMHeHa C UCTIAPUTEIbHBIM OJIOKOM, HATPEBATENbHBIN 3JIEMEHT
3JIEKTPUYECKU COEUHEH C OJIOKOM MUTAHUS U CXeMOM OaTapeu B coope.

[TpenmouTutenbHO JEKTPOHHAS CXeMa BBITIOJIHEHA C BO3MOYKHOCTBIO YIIPABIIECHUS
JIOCTaBKOM a3p03071s, OJIy4aeMOTO B Pe3yJIbTaTe HATPeBaHUs cyOCcTpaTa, mojab30BaTENIO.
DJIEKTPOHHAs CXEMa YIPaBIIEHUsI MOXKET ObITh IIPEJOCTABIIEHA B JIIOOOM MOAXOASIIEM BUIE
Y MOKET COJIEP)KATh, HAIIPUMEDP, KOHTPOJUIEP WK 3AITOMHUHAIOIIEE YCTPOHUCTBO U KOHTPOJLIEP.
KoHTpomiep MOXKeT cofepkaTh OJTHO WM HECKOJIBKO U3 MAIIIMHBI COCTOSTHUI Ha OCHOBE
CIIeIMaIM3UPOBaHHOM HHTErpabHOM cxeMbl (ASIC), ¢ poBoro mporeccopa CUrHAJIOB,
BEHTWJILHOM MaTPHIIbI, MUKPOTIPOLIECCOPA WIIM IKBUBAJICHTHOMN TUCKPETHOM TMOO
UHTErPUPOBAHHOM JIOTUUECKON CXEMbL. DJIEKTPOHHAS CXeMa YIPaBIIEHUSI MOXKET COJIEPKATh
3aIIOMUHAIOIIEE YCTPONUCTBO, KOTOPOE COJIEPKUT KOMAaH/Ibl, KOTOPBIE BHI3BIBAIOT BHITIOJTHEHUE
OJTHUM WJIM HECKOJIbKUMHU KOMIIOHEHTaMU CXEMBbI (DYHKIIMHU WITH aCTIEKTa CXEMBI YIIPABJICHHMS.
@DYHKLMY, CBOIMCTBEHHBIE CXEME YIIPABIIEHUS, B 9TOM U300 PETEHUU MOTYT OBITh OCYIIIECTBIICHBI
KaK OJTHO WJIM HECKOJIBKO M3 MMPOrPaMMHOTO 00ecrieueHusi, MpOrpaMMHO-AIIaPATHOTO
obecreueHus ¥ anmnapaTHOro 00ecreyeHusl.

DNIeKTPOHHAS CXeMa MOYKET OBIThH BBIMIOJIHEHA C BOZMOKHOCTHIO MOHUTOPHHTA
3NEKTPUUYECKOTO COMTPOTUBIIEHUSI HATPEBATEIBLHOI'O 3JIEMEHTA WJIM OJTHOM MIIM HECKOJIbKUX
HUTEW HArpeBaTEIbHOIO 3JIEMEHTA, U C BO3MOXKHOCTBIO YIIPABJICHUS ITOIaueii MMTAHUS Ha
HarpeBaTeIbHbBIN 3JIEMEHT B 3aBUCMOCTH OT 3JIEKTPUUECKOTO COMTPOTUBIICHUS
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HArpeBaTebHOTO JIEMEHTA UM OJTHOM UIIM HECKOJIHKUX HUTEHA.

DIIEKTPOHHAS CXeMa MOXKET COAEPKATh MUKPOIIPOIIECCOP, KOTOPBI MOXKET MPEICTABIISITh
co0oit mporpaMMHUPYEMBbIit MUKPOITPOLECCOp. DIEKTPOHHAS CXeMa MOXKET OBbITh BBITTOTHEHA
C BO3MOYHOCTBIO PETYJIMPOBAHUS MTOAAYM MUTaHUs. [IuTaHne MOKEeT o1aBaThCs HA
HarpeBaTebHbBIN 3JIEMEHT B BUJIE UMITYJIBCOB JIEKTPUUECKOTO TOKA.

BaTapes B cOope MOXKET cofiepKaTh epeKItouaTeb A1 aKTuBauuy cucteMbl. Harmpumep,
OaTtapes B cOOpe MOXKET CoIepKaTh KHOTIKY, KOTOpask MOKET OBITh HaXkaTa ISl aKTUBAIUH
WM HEOOsI3aTEIbHOM 1€aKTUBALMU CUCTEMBI.

Biiox nuranus, kak mpaBuIlo, MPeaCTaBIIsIeT coOoM 6aTapero, HO MOXKET MPEACTABIIATh
co00i1 MK coiepKaTh IPYror BU YCTPONCTBA HAKOIICHUS 3aps/ia, TAKOM KaK KOHIEHCATOP.
Koprmyc 6atapeu B coope sBisieTcs )kecTKUM KoprycoM. Jjist o6pa3oBaHUs )KECTKOTO

KOPITyca MOKET OBITh UCIIOJIH30BAH JIFOOOM TTOIXOISIINI MaTepUall Wi KOMOUHAIIWS
MaTepualioB. [Ipumepb! MOAXOIAIINX MaTEPUAIOB BKITIOYAIOT: METAJLIbI, CIIABBI, IJIACTMACCHI
WIIM KOMITO3UTHBIE MATEPHAITBI, COJIEPIKAIINE OJMH UIIM HECKOJIBKO TAKMX MATEPUATIOB, UIIH
TEPMOILJIACTUYHBIE MATePUATIbI, IIOJXOASIIUE A1 IPUMEHEHHUS B MUIIEBON WU
(hapManeBTUYECKO TPOMBIIIJICHHOCTH, HATTPUMED, MOJIUITPOTIUIIEH, MOINIPUPIPUPKETOH
(PEEK), akpuJIOHUTPpUII-0yTaqUEH-CTUPOIT U TTOJIUITUIIEH.

Kopmyc 6atapen B cOope MOXKET ONIPEACIISATh OJTHO UM HECKOJIBKO BITYCKHBIX OTBEPCTHIA
JUTSI BO3/TyXa U OJTMH WJTM HECKOJIBKO ITPOXOA0B, COOOIIAIOIIUXCS C BITYCKHBIMU OTBEPCTUSIMH.
OnuH UM HECKOJIBKO MTPOXOI0B MOTYT COOOIATHCS C TPOXOA0M Yepe3 UCTIaPUTETbHBIN
0JI0K, YTOOBI TO3BOJISTH BO3AYXY MPOTEKATh U3 BITYCKHBIX OTBEPCTHI M UePE3 UCTIAPUTEITbHBIIA
OJI0K.

Cucrema, reHepupyromias a3po30yb, COIIACHO HACTOSIIEMY U300PETEHUIO MOKET
coJIepKaTh KPBIIIKY, BBIMOTHEHHYIO C BOBMOKHOCTBIO PAa3MEIICHHUS TTOBEPX MO MEHBIIIEH
Mepe Karcyasl. Hampumep, KpbIllika COAepKUT OTBEPCTHE TalIbHErO KOHIA, KOTOPOe
BBITIOJTHEHO C BOBMOKHOCTBIO ITprieMa Karcyibl. KphIlika MOKeT TakKe MPOXOIUTh MTOBEPX
M0 MEHBIIIEH Mepe YaCTH UCIAPUTEIHHOTO OJI0KA U MOXKET TaKKe IIPOXOIUTH ITOBEPX 110
MEHBIIIeH Mepe YacTh 0atapeu B coope. B mpeanouTuTeIbHBIX BApUAHTAX OCYIIECTBICHUS
KPBIIIKA TTPOXOIUT TTOBEPX KATICYJIbI M UCTIAPUTEIIBHOTO OJIOKA M yIIUPAETCS B OJIMKHUIA
KoHel 0aTtapeu B coope. B kauecTBe albTepHATUBBI KPBILLIKA MOXKET MIPOXOAUTH MOBEPX
KaTICYJIbl M YIIUPATHCS B OJIMKHUI KOHEI UCTIapUTEIbHOTO O10Ka. KphIlika BhIITOTHEHA C
BO3MOXKHOCTBIO CheMHOT'0 3aKPETIICHUS] HA MECTE OTHOCUTETHHO 10 MEHBIIIEH Mepe KaTICyIbl.
Kppiiika MokeT OBITh BBITIOJIHEHA C BOZMOXKHOCTBIO CheMHOTO COSMHEHUS C KATICYJIOM,
UCTIapUTENBbHBIM OJIOKOM UM OaTapeel B cOOpe, TaK UTOOBI yIePKUBATHCS HA MECTE
OTHOCUTEJIBHO Karcylbl. Kpbllika MOKET ObITh COeIMHEHA C KAIICYJIOM, UCTIapUTEITbHBIM
610xK0M UM GaTapeert B coope Jr00bIM MOAXOASIIMM 00pa3oM, TAKUM KaK pe3b0oBoe
COeMHEHKE, COeMHEHNE Ha 3aleIKaX, COeUHEHHE MTOCATKON C HATSTOM, MATHUTHOE
COEIMHEHUE WM TOMY ITOA00HOE. B HEKOTOPBIX MpuMepax 3aKperuieHre KPBIIITKY, HAITPUMED,
Ha OaTapee B cOOpe MOXKET CIYXKUTh AJI 3aKPETICHUs KaTCyJIbl U UCIIAPUTEIBHOTO OJI0Ka
Ha MECTE B CUCTEME.

Kprimka Moxket obecrieunBaTh HaJIekKallee BhlpaBHUBAHUE WM HAJIEKAIYIO TTOCATKY
KAarlCyJIbl ¢ UCTIAPUTENIHHBIM OJIOKOM M MOKET 00ecreunBaTh HaJyIe)kKallee BblpaBHUBAHUE
WM HAJUIeXKAITYIO ITOCAIKY UCIIApUTEILHOTO O10Ka ¢ 6aTapeeii B coope. Kpsoltika MoxeT
00pa30BBIBATh BHYTPEHHIOIO TOBEPXHOCTH, BHIITOJTHEHHYIO C BO3MOXKHOCTBIO CIEIUICHHS C
Hapy>KHOM TTOBEPXHOCTHIO KATICYJIbI, KOTJAA KPBIIIKA 3aKPeIieHa Ha MECTe OTHOCUTEIIbHO
Karcynbl. Hampumep, KpbIIIKa MOXET coAepkKaTb OOKOBYIO CTEHKY, UMEIOIILYIO TPOIOJIbHbIE
MPU3HAKH, TAKKE KaK (PUKCATOPHI WM yIyOIeHHs, KOTOPbIE B3aUMOJEHCTBYIOT C
JOTIOJTHSIFOITMMU TTPU3HAKAMU, TAKUMHU KaK yTIyOJIeHUs WK PUKCATOPHI, HA HAPYKHOM
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MMOBEPXHOCTH Karncyibl. [Ipu3Haku BHyTpPEHHEH MOBEPXHOCTU MOTYT B3aUMO/IEHCTBOBATH C
MpU3HAKaMH HapYy>KHOU TTOBEPXHOCTH UCTIAPUTEIIBLHOTO 0JI0Ka U MOTYT, TAKUM 00pa3om,
obecreunBaTh HaIJISKAITYI0 OPUEHTAILMIO KATICYJIbl M UCTIAPUTETBLHOTO O10Ka. B HEKOTOPBIX
MpyUMepax Karcyja MOKeT 00pa30BbIBATh BHYTPEHHUI 3AIICYUK, KOTOPBIM MOXKET
KOHTAKTHUPOBATh C KAIICYJION Ha YaCTH OJIM)KHET 0 KOHIIA, YTOOBI 3a)KMMAaTh KarCyJly Ha MeCTe
OTHOCHUTEJIBHO UCTIAPUTETLHOTO OJIOKA U, HEOOS3aTEIHbHO, MOXKET 32)KUMATh UCTIAPUTEIbHBIN
0JI0K HAa MEeCTe OTHOCUTEJIbHO OaTapeu B cOope. B kauecTBe aJibTepHATUBBI WU B JJOMTOJTHEHHE
CMEIIAIOIIMI 9JIEMEHT, TAKOW KaK MPYKUHA, MOKET ObITh pa3MeIeH B Kpbllike. CMelaronui
3JIEMEHT MOYKET KOHTaKTHUPOBATH C KAIICyJIONW HAa YAaCTH OJIM)KHET 0 KOHIA, YTOOBI 3a)KUMATh
KAarCyj1y Ha MECT€ OTHOCUTEIbHO UCTIAPUTEIIBHOTO OJIOKA U, HE00S3aTeNIbHO, MOKET 3aKUMATh
UCIIaPUTEIIbHBIN OJIOK Ha MECTE OTHOCUTEIBHO OaTapeu B cOope.

Ecnu xppliiika mpoXoIuT MOBEpX BITYCKHBIX OTBEPCTHM U1 BO3/IyXa, HAIIpUMep, OaTapeu
B cOOpe UK MCIAPUTEIIFHOT'O 0JI0Ka, OOKOBAsi CTEHKA KPBIIITKK MOXET OIPEeIsATh OAHO
WJIM HECKOJIPKO BITYCKHBIX OTBEPCTUH JIJTS BO3TyXa, MTO3BOJISIONIMX BO3IYXY ITOCTYIIATh BO
BITYCKHbIE OTBEpCTUS OaTapeu B cOOpe WM BIIYCKHBIE OTBEPCTUSI UCTIAPUTETIBHOTO OJI0KA.

KpbImka MoxeT onpenensiTh KOHEIl, TOJHOCUMBIN KO PTY, CUCTEMBI, TeHePUPYIOIIeH
a3p030Jib. [IpeaAnTOYTUTEIIFHO KPBIIIKA SBIISIECTCS B IIEJIOM IUJIMHIPHUECKON U CY)KACTCS
BOBHYTPb B HAITPABJIEHUH KOHIIA, TTOJTHOCUMOTO KO PTY. KpbIllKa MpeanouYTUTEIbHO COIEPKUT
OJHY YacTh. KpbIlllka MOKET COAepKaTh JAJTBHIOK YaCTh U BBITTOJTHEHHYIO C BO3MOXHOCTBIO
CHEMHOI'0O COEJIMHEHUS OJIMIKHIOIO YaCTh, KOTOPAasi MOXKET CITY>KUTh B Ka4eCTBE MYHIIITYKA.
Kppimka MoXeT onpenensiTh OTBEPCTHE KOHIA, ITOTHOCUMOTO KO PTY, IO3BOJISIONIEE
a3p030JII0, MTOJIy4aeMOMY B pe3yJIbTaTe HAarpeBaHuUs cyocTpaTa, FreHepUpYIOLIEro a3po30b,
MOKUIATh YCTPOUCTBO. KpblIllika MOKET COIepKaTh YINIOTHEHKE, YTOOBI MPEOTBPAIATh
BBIXOJ] BO3/TyXa, OTIMYAIOIIETOCS OT COJICPKAIIET0 a3P030JIb BO3/IyXa, U3 KOHIIA,
MMOJTHOCUMOTI'O KO PTY, YCTPOMCTBA.

KppImika mpeimouTuTeTIbHO COASPIKUT Y INTMHEHHBIN KopIityc. Kpblllika MOXET OBITH 11O
cyiecTBy xecTkoil. Kopiyc MoxeT comepxaTh Jt000i MOIX0asIIIUi MaTepUuall Win
KOMOUHaIMIo MaTepuaioB. [IpuMepsI MOAXOSIIMX MATEPUATIOB BKITFOUAIOT METAILIBI, CTUIABBI,
IJIACTMACChI, KEPAMHUKY, CTEKJIO WM KOMITO3UTHBIC MaTEPHAITbI, COJICPIKAIIME OJMH WU
HECKOJIPKO U3 3TUX MAaTEPHAJIOB, WM TEPMOILJIACTUYHBIE MaTepUaJIbl, HAIIPUMED,
noumnponuieH, noimdupapupkeron (PEEK) u monustuiien.

Cucrema, reHepupyolas a’3po30Jb, COTJIACHO HACTOSIIEMY H300PETEHUIO, KOT/1a BCE
YaCTH COEIMHEHBI, MOKET UMETH JTI000M oaxoasmui pazmep. Hampumep, cucremMa MoOXeT
UMETH JUIMHY OT MpUOIM3uTesbHO 50 MM 10 ipubiu3uTenbHo 200 mM. [TpennoururenbHo
CUCTEMA UMEET JUIUHY OT NpudimzutenbHo 100 MM 10 npubiusutenbio 190 mm. boiee
MPEAIIOYTUTEIIFHO CUCTEMa UMEET JUTMHY OT MPUOIM3UTETbHO 140 MM 10 MTPUOIU3UTEITLHO
170 MmM.

Bce HayuHBIE ¥ TEXHUUECKHE TEPMUHBI, UCITOJIb3yEeMbIE B HACTOSIIIEM JTOKYMEHTE, UMEIOT
3HauYeHUs, 0OBIUHO UCIIOJIb3YEMBIE B TAHHON 00JIACTH TEXHUKHU, €CTTU HE YKA3aHO UHOE.
[TpuBOAMMBIE B HACTOSIIEM JOKYMEHTE OTIPEICTICHUS TTPEIHA3ZHAUEHBI JIJTS OOJIETYeHUST
ITOHUMAHUS OTIPEICIIEHHBIX TEPMHHOB, YaCTO UCITOJIb3yEMbIX B HACTOSIIEM JOKYMEHTE.

B xoHTEKCTE HAacTOSIIErO JOKYMEHTa (POPMBI €IMHCTBEHHOT'O UMCIIa BKITIOUAIOT B ce0s1
BapUAHTBI OCYIIIECTBIIEHUS CO CCBUTKAMHU Ha MHOYKECTBEHHOE YHCIIO, €CIIU U3 COACPIKaHUS
SIBHO HE CJIEYET UHOE.

B KOHTEKCTe HACTOSIIIETO TOKYMEHTA COIO3 «HJIH» B IIEJIOM UCTIOJIB3YETCS B CBOEM 3HAUCHUH,
BKJTIOUAIOLIEM «H/WUJIW», €CIIU U3 COICP’KAHUS SIBHO HE CIIe/IyeT uHOe. TepMUH «u/uin»
0003HaYaeT OJUH UK BCE U3 MEPEUUCTICHHBIX 3JIEMEHTOB MJIM KOMOWHAIUIO JTIOOBIX IBYX
WJIM HECKOJIPKUX U3 MePEUUCIICHHBIX 3JIEMEHTOB.
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B KoHTeKCTe HACTOSAIIETO JOKYMEHTA CJIOBA «UMETh», «<MMEIOIIUNH», «BKIIIOUATh>,
«BKJTIOUATOIIUI», «COAEPKATE», «COACPKAIIUN» WU UM MTOJOOHbBIE UCTIOJIB3YIOTCSI B CBOEM
IIHPOKOM CMBICIIC U B IIEJIOM O3HAYAIOT «BKJIIOYAOIIUMI, HO 6€3 orpaHudeHus». Ciaenayer
IMIOHUMATh, YTO BBIPAKEHUS «COCTOSIIUHI 10 CYLLIECTBY U3», «COCTOSIIINANA U3» U T. II. OTHOCATCS
K KaTeTOPUH «COZEPIKALLMN» U T. II.

CroBa «IpeInoYTUTEIbHBIN» U «IIPEANOUYTUTEILHO» OTHOCSITCS K BApUaHTaAM
OCYIIIECTBJICHUSI HACTOSIIIETO U300PETEeHUSsI, KOTOPBIE MOTYT OOECIIEUUTh OIPe/IeJICHHbIE
MIPEUMYIIECTBA MIPU ONPEIEIICHHBIX yCIOBUsAX. OQHAKO IPYrue BapUaHThl OCYLIECTBIICHUS
MOTYT TaKXe ObITh MPEANIOUYTUTEIILHBIMU ITPU TEX KeE WM APYTrux obcrositenbecTBax. Kpome
TOTO, PACKPBITUE OJTHOTO WJIM HECKOJIBKUX MMPEATIOYTUTEIBHBIX BAPUAHTOB OCYIIIECTBIEHUS
HE MMOAPA3YMEBAET, YTO APYTUe BAPUAHTHI OCYILECTBIICHUS HE ABJISIIOTCA IMOJIE3HBIMU, U HE
MpeHa3HAYCHO TSI UCKITIOUEHUSI IPYTUX BAPUAHTOB OCYIIIECTBJICHUS U3 00beMa HACTOSIIErO
U300peTeHNs, B TOM YHUCIIe (POPMYIIbI U300pETCHMS.

Janee ccpiika OyJIeT cliejlaHa Ha rpaduueckue MaTepualibl, HA KOTOPBIX H300pakKeHbI
OJIVH WJIM HECKOJIBKO ACIMEKTOB, OMMMCAHHBIX B HACTOSIIEM U300peTeHuH. O1HaKo Oynet
TOHSITHO, YTO JIPYTUE aCTIEKTHI, He U300 paKeHHbIE HA TpaUUecKrx MaTepuaiax, monagarT
B paMKH 00beMa U CYIITHOCTU HACTOSIIEr0 n300peTeHus. OquHaKoBbIe HOMEpPA, UCTIOIb3yeMble
Ha (Urypax, OTHOCSATCS K OJIMHAKOBBIM KOMITOHEHTAM, 3Taram u T. 1. OqHako OyaeT MOHSTHO,
YTO UCIIOJIb30BaHUE HOMEpaA sl 0003HAYCHHSI KOMITOHEHTA Ha 3aJlaHHOMN Gurype He
MpeaHa3HAUYEHO ISl OTPAaHUYEHMS] KOMIIOHEHTA Ha JIPYToii (purype, OTMEYEHHOTO TEM Ke
HoMmepoM. Kpome Toro, ucIoib30BaHue pa3HBIX HOMEPOB sl 0003HAYCHUSI KOMITOHECHTOB
Ha pa3HbIX PUTypax He MpeHa3HAYECHO ISl YKa3aHUs Ha TO, YTO KOMIIOHEHTBI C Pa3HbIMU
HOMEpPAMU HE MOTYT OBITh OJIMHAKOBBIMU UJIM TTOJJOOHBIMU KOMIIOHEHTAM C IPYTUMHU
HOMEpaMH.

Ha ¢ur. 1A-C cxemaTtndecku n300pakeHbl BUJIBI B pa3pese IpuMepa CUCTEMBI,
reHEepUpPYIOllel a3p030Jib, COTJIACHO HACTOSIIEMY U300PETEHUIO, B KOTOPOUH YacTu
pa3beaUHEHBI (A), HEKOTOPbIEC YACTU COCIMHEHBI U HEKOTOPBIE pa3bearuHEHBI (B), M Bce yactu
coeauHenbl (C). DIeKTPOHHBIE KOMIIOHEHTHI HE TOKA3aHbI.

Ha ¢wr. 2A nokasaH cxeMaTHUECKHI BU B pa3pe3e mpuMepa KarcyJsabl COTJIaCHO
HACTOSIIIIEMY U300PETEHUIO.

Ha ¢wr. 2B noka3aH cxeMaTUYECKHI1 BUJT CIIEpeId HUKHENM TTOBEPXHOCTH KaTICYJIbI,
nu300pakeHHOM Ha ur. 2A.

Ha ¢wr. 3A nokasaH cxeMaTHUECKHIA BU B pa3pe3e IpuMepa UCTIapUTEIIbHOTO OJIOKa
COTIJIACHO HACTOSIIEMY U300PETEHUIO.

Ha ¢wur. 3B moka3an cxemaTHUUeCKuii BUJT CTIEPEIN HIKHEN TTOBEPXHOCTH UCTIAPUTEITLHOTO
O110Ka, U300paxeHHOTO Ha ¢ur. 3A.

Ha ¢wr. 4 nokaszaHn cxeMaTUYECKHI BUJT B pa3pese puMepa KarcyJibl, COSTUHEHHOM C
UCHAPUTEITbHBIM OJIOKOM.

Ha ¢ur. 5A-B nmoka3aHbI cCXeMaTHUYECKKE BUJIBI B pa3pe3e MpuMepa UCTIapUTEIHbHOTO OJIOKa,
COJIEPKAILETO NEPETOPOAKY, BBIIIOJTHEHHYIO C BO3MOXHOCTBIO IEPEMEIIEHUS B IPOJOJIBHOM
HaIlpaBJIEHUU.

Ha ¢wur. 6A-B mokazaHbl cxemMaTHYECKKe BUBI B pa3pese MpruMepa UCIIapUTETbHOTO OJI0Ka,
COJIEPXKAIIETO BBIABUKHbBIC 3AIIMTHBIE OOOJIOUKH.

Ha ¢ur. 7A-B noka3aHbl cCXeMaTUYECKHUE BUIBI B pa3pe3e MpUMepa KarcyJsibl U
UCTIAPUTEITBHOTO OJI0Ka, T/Ie KaIlCyJjla U UCTIAapUTEITbHBIN OJIOK pa3beAMHEHHI (A) M COSMHEHBI
(B).

Ha ¢wur. 8 mokazaH cxeMaTUYeCKHii BUJT B pa3pese MpuMepa COeIMHEHHBIX KATICYJIbl U
UCHApUTEIBHOTO OJ10KA.
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Ha ¢wur. 9 nokaszan cxeMaTUYeCKHi BUJT B pa3pe3e KPBIIIKU COTIIACHO MTpUMepam
HACTOSIIETO U300PETEHHUS.

Ha ¢ur. 10 moxazan cxeMaTHUYECKHii BU pUMEpa MEXaHU3Ma JIJIs1 COSMHEHHUS KPBITITKU
¢ barapeett B cOope.

Ha ¢wur. 11 mokazan cxeMaTUIeCKuii BUI B pa3pese puMepa IBYyX Karcyil U UCTIAPUTETHHOTO
0J10Ka, C KOTOPBIM MOTYT OBITh CO€IMHEHBI KAIICYJIbI.

Ha ¢wr. 12 noka3zaH cxeMaTHYeCKHIi BU COOKY CUCTEMBI, T€HEPUPYIOIIIEH a3p030Jib,
MOKAa3bIBAIOLINNA HEKOTOPbIE BHYTPEHHUE KOMIIOHEHThHI MYHKTUPHBIMHU JIMHUSIMU U Y Th JJISI
IIOTOKA a3P030JIs CIUIOIIHBIMU CTPEIIKAMM.

CxeMaTuueckue rpauueckue MaTepualibl He 00s13aTeIbHO BBIIOJHEHbI B MacIITa0e U
NIPEICTABIICHBI IS LEJIEH UIUTIOCTPALUH, & HE [JI1 OTPAHUYECHUS.

Teneps co ccbutkoit Ha ¢ur. 1A-C, cucrema 100, reHepupyroIias a3po30ib, COACPKUT
Oatapero 10 B cOope, ucrmapuTeabHbIi 010k 20, kancyiy 30 u kpeimky 40. batapes 10 B coope
BBINOJIHEHA C BO3MOYKHOCTBIO PA3bEMHOI0 COEIMHEHUSI C UCTTAPUTETIbHBIM OJ10KOM 20.
UcnapurenpHbliit 610k 20 BHIMOJIHEH C BO3MOXHOCTBIO PA3bEMHOT'0 COEMHEHUSI C KATICYTION
30. Kpsbiiika 40 BBIIIOJIHEHA ¢ BOBMOKHOCTBIO PA3MELLEHUS TIOBEPX UCIIAPUTEIIBHOTO OJI0Ka
20 u kancynsl 30. Kppiika 40 BBIITOJTHEHA C BO3MOKHOCTBIO Pa3bEMHOI0 3aKPEIJIEHMS HA
MECTE€ OTHOCHUTEJIbHO UCTIapUTENIbHOTO OJ10Ka 20 u karcyisl 30. B HEKOTOPBIX TpuMepax
KPBIIIKA MOET OBbITh BBIIOJIHEHA C BO3MOKHOCTBIO Pa3b€MHOI0 COE/IMHEHUS ¢ OaTapeel B
cbope U, Korja KphblIIIKa coeuHeHa ¢ 6aTapeeit B cOope, KPhIIIKa TOMOTAeT yAEPKUBATH
UCHApUTEIbHBIN OJIOK M KaICyJly Ha MECTE.

Cucrema cosiepxut nainbHuit koHel 102 u konery 101, mogHocumbIl ko pTy. batapes 10 B
cOOpE COMEPIKUT KOPITYC, ONIPEACIISIIONTNI BITyCKHBIE OTBEPCTUS 14 17151 BO3AyXa U MPOXO/I,
COOONIAOIIMICS C BIYCKHBIMU OTBEpCTUsIMU. Korja rnoab30BaTenb OCYIECTBIISIET 3ATAKKY
Ha KoHue 101, MoOIHOCMMOM KO PTY, BO3/IyX MOKET BTATMBATHCS UEPE3 BILYyCKHBIE OTBEPCTHUS
14 nyis BO3myxa U mpoxoj B kopiyce 6atapeu 10 B cOope, uepes Npoxo B UCIIAPUTETBHOM
610ke 20, uepe3 Mpoxo1 B karcyJie 30, yepes mpoxo/ B KphIIKe 40 U BEIXOAUTDH U3 OTBEPCTUS
45 KOHIA, MOAHOCUMOTI'O KO PTY, KPBILIKH.

Kppika 40 B 1300pakeHHOM BapUaHTe OCYIIECTBIECHUS COAEPIKUT TPOXOISIIIUNA BHYTPh
YVIJIMHEHHBIN KOJIBLUEBOM 3JIEMEHT 420, KOTOPBIN OnpeaeseT HPOXOI IS IOTOKA a3pO30JIsl.
Konpuesoit aneMeHT 420 BXOAUT B yIUIOTHEHHOE 3ALEIUIEHUE C KAICyJ10i 20 U1 yCTAaHOBJIEHUS
npoxoja uepe3 karcyny 30, cooOIaronerocs ¢ mpoxoa0oM uepe3 KphIKy 40.

Tenepsb co ccputkoli Ha ¢Hr. 2A, Karcyia 30 MOKeT coiepkaTh Kopmyc 310, onpeaenstomnmi
pesepyap 300 1151 coiepKaHUs )KUIKOTO cyOcTpaTa, FeHEpUPYIOILEro a3p030Jib, U
onpeaensomui mpoxon 315 st notoka aspo3ond. Kancyna Moxer coaepkaTh OJIMH WU
HecKoJIbKO kaHaJioB 330, coolOmmaromuxcs ¢ peseppyapoM 300, U MOXKET COJIePKATh
YIUIOTHUTEIIBHBIN 3JIEMEHT 335, yIIIOTHEHHBIN IToNepek oTBepcTUs kaHasa 330.
[TpennoututenbHO yIUIIOTHUTENBHBIN 371eMeHT 335 moaaaercs nmpokaibeiBaHuio. Kancyna
COJICP’KUT MEPBBIH conpsiraeMblii KoHel 340 Ha cBoeM JalibHeM KoHIle. ComnpsiraeMblil KOHEIl
340 MOXKeET coJiepKaTh HECKOJIBKO MPU3HAKOB 151 B3AUMOAEUCTBUS C UCTIAPUTETIbHBIM OJIOKOM.
Hanpumep, karncyna 30 coaepuT MpOXOIIIYIO B ITPOIOJIBHOM HAIIPABJIEHUU KOJIBLEBYIO
Jetalib 350, UMEIOIYI0 HAPYKHYI0 KOHMUYECKYIO IOBEPXHOCTD, BHIIIOJHEHHYIO C
BO3MO’KHOCTBIO ITpUEMA JOMOJIHSIONIMM IPU3HAKOM UCIIAPUTEIILHOTO OJ10Ka (HE MOKa3aH
Ha ¢ur. 2A). Konbueas aeranb 350 mpeAnOYTUTEIIBHO CYXKAETCs MO YIJIOM OT
MPUOIU3UTENBHO 3 TPalyCOB 10 MPUOIU3UTENBHO 4 IPalyCcoB.

Karncyna 30 MmoxkeT cozepxkaTth cion Matepuasia 320 ¢ BBICOKOU YIepKUBAIOIIECH
CITOCOOHOCTBIO, Pa3MEIIEHHBIN MOIIEPEeK OTBEPCTHI, COOOIIAromMxXcs ¢ KaHaigamu 330.
Martepuan 320 ¢ BBICOKOH yAEp>KUBAIOIIEN CIOCOOHOCTBIO pa3MeIlleH BHYTPHU pe3epByapa.
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B uzob6paxxenHoM nmpumepe matepuai 320 ¢ BBICOKOM yAepKUBAIOIIEH CITOCOOHOCTHIO
pa3MeIeH HA HU>KHEN BHYTPEHHEN MOBEPXHOCTHU PE3EPBYAPA, HUKHSISI IOBEPXHOCTh KOTOPOTO
0003HauYeHa JIUHUEN A-A.

Terepb co ccpuIKOM Ha (ur. 2B mokazaH BUJ CIiepey IEPBOTO COMpsraeMoro KoHna 340
KarCyJyIbl, TOKa3aHHoM Ha ¢ur. 2A. [TepBblit conpsraeMblil KoHel 340 COIEPKUT IITACTUHY
311, HecyIyI0 pa3Hble IPU3HAKU IIEPBOTO comnpsiraeMoro koHna. [Tmactuna 311 moxeTt OBbITh
oOpazoBaHa U3 OIHOTO (parMeHTa ¢ OOKOBBIMHU CTEHKAMH KOPITyca (HaIpuMep, 3JIEMEHT
310 Ha ¢wmr. 2A) UM MOKET OBITh 0Opa30BaHa U3 OJTHOTO UJIM HECKOJIBKUX OT/ICIbHBIX
(¢bparMeHTOB, COeIMHEHHBIX C OOKOBOI cTeHKOM Kopmyca. [Tnmactuna 311 onpenenser
OTBEPCTHUSI, BOKPYT KOTOPBIX pazmenieHbl kaHaibl 330. [Tnactuna 311 onpenensier OTBEPCTHE,
coobmIarorieecs: ¢ mpoxoaoM 315, uepes KOTOPBI MOXKET MPOTEeKaTh a3p030Jib. OTBEepCcTHE
OKPYKEHO MPOXOASALIEN B ITPOIOJIBHOM HAIIPABJIEHUM KOJIbLEBON aeTanbio 350.

Teneps co ccplikol Ha ¢ur. 3A, uciapuTeIbHBIN 010K 20 MOXKET coaepkKaTh Kopiryc 240,
ONpeIEAIONIUI MPOX0/1 215, uepe3 KOTOPbI MOXKET MPOTEKATh a3P030Jib. DnemMeHT 210 m1st
TepeHoca XUIKOCTH U HarpeBaTeIbHbIN 3J1eMeHT 220 pa3MeleHsl B Kopiyce 240. D1eMeHT
210 1 mepeHoca KUAKOCTH HAXOAUTCS B KOHTAKTE C HAIPEBATEIBHBIM 3JIEMEHTOM 220,
KOTOPBII BBIMIOJIHEH C BO3MOKHOCTBIO HATPEBAHUS KUIKOTO CyOCTpaTa, FeHEpUpPYIOIIEro
a3p030J1b, KOTOPBIN IEPEHOCUTCS TOCPEACTBOM 3J1eMeHTa 210 [1s iepeHoca ¢ 00pa30BaHUEM
a3p030Jis. 3aTEM a3p030JIb MOKET MEPEHOCUTHCS yepe3 mpoxon 215. HarpeBatenbHbIi
a5ieMeHT 220 3JIEKTPUUECKU COEIMHEH C JIEKTpOoAaMHU 232, 234, KOTOpbIE IPOXOJAT B
JIUCTAJIbHOM HAIIPABJIEHUH 34 MPeAesbl Kopiryca 240 11l 3J1EKTPUUECKOTO COCIMHEHUS C
Oatapeeti B cOope.

HcnapurensHblit 6510k 20 ©MeeT BTOPOU compsiraeMblil KOHel| 245, KOTOPBIN COEPKUT
MIPU3HAKH, JOIOJHSIIOIIME 10 OTHOLICHUIO K TPU3HAKAM IIEPBOTO CONMPATraeMOro KOHI@A
KarICyJibl, YTOOBI OOeCIIeYnBaTh HaJIeKAalllee BRIpaBHUBAHUE U COeTMHEeHre yacTei. Hampumep,
UCIIAPUTETbHBIN 010K 20 COAEPKUT KOJIBIEBYIO AeTaNlb 250, UMEIONIYI0 KOHUYECKYIO
BHYTPEHHIOIO IOBEPXHOCTH, BBIITOJHEHHYIO C BO3MOKHOCTBIO ITIPUEMA COOTBETCTBYIOIIEH
KOJIbLIEBOM AeTaiu kancyibl 30 (Hanpumep, anemenTta 350 kancymnsl 30, u300paxxeHHOM Ha
¢wur. 2A). McniapurenbHbiit 610K 20 TaAK)Ke COIEPIKUT IMTPOXOISIIYIO B IMTPOIOTIBHOM
HAIIPaBJICHUU KOJIbLEBYIO IeTallb 260, uepe3 KOTOPYIO IPOXOIAT BBICTYIIAIOLIME YacTH 218
3JIEMEHTOB U1 ITepeHoca XKUakocth. Kosnbuessie neranm 260 MOryT B3aMMOJIEHCTBOBATH C
COOTBETCTBYIOLIMMHU MTPU3HAKAMHU IIEPBOTO COMPITaeMOT0 KOHIA KAICYyJIbl (TAKUMU KaK
kaHauel 330, n300paxeHHbIC Ha ¢ur. 2A). BeicTynaromnye yactu 218 aieMeHTOB 15 TiepeHoca
KUJIKOCTH COOOIIAIOTCS C YaCThIO A1eMeHTa 210 [J1st mepeHoca )KUAKOCTH, KOTOPBIM HAXOAUTCS
B KOHTAKT€ C HArpeBATEIbHBIM 3JIEMEHTOM 220.

Teneps co ccbutkoit Ha ¢ur. 3B Toka3aH BUI CIIEpeId BTOPOTO CONPSATaeMOT0 KOHIA
UCIApUTEIBLHOTO OJI0KA, MOKa3aHHOTO Ha ¢ur. 3A. BTopoii conpsiraemblii KOHEl COASPKUT
IUIACTUHY 241, HECYIIYIO pa3HbIe PU3HAKK BTOPOTrO conparaeMoro KoHua. [lnacrtuna 241
oOpasyeT yacTh KOpITyca MCIIapuTelIbHOTO Oj10Ka 20 (HarpuMmep, sieMeHTa 240 Ha ¢ur. 3A).
[Inactuna 241 onpenesnsieT OTBEPCTHUsSL, BOKPYT KOTOPBIX Pa3MEIIEHbI KOJIbLIEBBIE 3JIEMEHTHI
260. BeicTymnaromue yactu 218 311eMEHTOB JJIsI IEPEHOCA KUAKOCTU TPOXOJAT YEPES KOJIBLIEBBIE
anemeHThI 260. [Tmactuna 241 onpesernsieT OTBEpCTUE, COOOIIAoIIeecs ¢ MpoxoaoM 215, uepe3
KOTOPBIA MOKET MPOTEKATh BO3AYX MM a3p030J1b. OTBEpCTHE OKPYKEHO MPOXOISILEH B
MPOJIOJIbHOM HAITPaBIIEHWU KOJIbLEBOM eTalbio 250. HarpeBarenbhbiii anemeHT 220 v 37IEMEHT
210 nyist IepeHoca )KUAKOCTH PA3MEILICHBI HA My TH ITOTOKA uyepe3 mpoxox 215.

Teneps co ccbutKOl Ha (UT. 4 TOKAa3aH MPUMEP COSNMHEHHBIX Karcyibl 30 u
ucnapurenabHoro 61oka 20. Beicrynaromas yacts 218 sneMeHTa U1l mepeHoca KUAKOCTH
MPOXOAUT Yepe3 KaHAJI KATICYJIbI 3a MPEACIIbl HUKHEW BHYTPEHHEN TOBEPXHOCTH
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(ob6o3HaueHHoM MuHKeEN A-A) pe3sepByapa 300 1 BHYTpb c1os Mmatepuaia 320 ¢ BEICOKOM
yliepKuBarolei cnocoOHocThIo B pesepByape 300, Ho He uepes Hero. PesepByap 300 coiepkut
CBOOOJTHO TEKYIIUI XKUAKUN cyocTpat 360, reHepUupyIOIIuii a3p030J1b, KOTOPBIM CMauUBaeT
cion matepuaia 320 ¢ BEICOKOH yIepKUBaAIOIIel criocoOHOCThI0. BhicTynaromas yacts 218
3JIeMeHTa ISl IEPEHOCA KUIKOCTH MEPEHOCUT KUAKUI cyocTpat 360 k yactu 210 snemeHTa
JUTS TIEPEHOCA KUJIKOCTH, KOTOpasi HAXOAUTCSA B KOHTAKTE C HAIPEBATEIIbHBIM 3JIEMEHTOM
220. HarpeBatenbHbIi 21eMeHT 220 HarpeBaeT CyocTpat, NepeHOCUMBIi aeMeHToM 210 11s
MepeHoca, ¢ FeHEPUPOBAHUEM a3PO30JIsl, KOTOPbIA MOXKET ObITh MEPEHECEH BO3IYyXOM Yepe3
ytu 215, 315 nmpoxona.

Teneps co ccbutkoit Ha ¢ur. SA-B, ucriaputeTbHbIN 6J10K 20 MOXKET COACPKATH IIEPETOPOJIKY
50, BBITTOJTHEHHYIO C BO3MOKHOCTBIO 3aIUThI, HAIIPUMED, BLICTYNAIOIIUX YacTel 218 a71eMeHTOB
JUTS TIepeHoca KUIKoCcTH. [leperoposka 50 MokeT BIIBUTaThes (pur. SA) U OTBOAUTHCS ((uT.
5B). [TpeanouturenbHo neperopoaka 50 cMellieHa B HalpaBJI€HUH BBIABUHYTOTO IMOJIOKEHUS
MMOCPEACTBOM MPYKUHHBIX 371eMEHTOB 900 (MOKa3aHbI CXEMATUYECKH ), & TTIPUIOKEHUE YCUITUS
JUUIS TIEPEMEIICHUS TIEPBOTO CONPATaEMOro KOHIA KATCYJIbl B HAIIPABIEHUH BTOPOTO
CONPAraeMoro KOHLA UCTIAPUTEIILHOTO OJIOKA MPUBOIUT K OTBEAECHUIO IIEPeropoaku S0.
ITeperopoaka 50 conepsxxut orBepctus 501, 502, 503, KOTOpBIE BEBIPOBHEHBI C MPU3HAKAMU
CompsiraeMoro KoHia ucrapurenbHoro 61oka 20. Hanmpumep, orBepctus 502 u 503 BEIpOBHEHBI
C OKOHUYAaHMEM KOJIbLEBBIX JieTareit 260, a orBepctre 501 BBIPOBHEHO C LEHTPATIBHON KOJIBLEBOMN
netanbio 250. Korma neperopojika oTBe/ieHa, MPU3HAKKU COMPSITraeMOoro KoHia 0j0ka u
BBICTYyITArOIIME 31eMEHTHI 218 mpoxoaat uepe3 orBeperust 501, 502, 503 neperopoakmu.
ITeperopoaka 50 MOXeT OBITh COEIMHEHA C UJIM MOXKET ObITh HEOTAEIMMO 00pa30BaHa ¢
KOJIBLEBON AeTaNIbIO 60, KOTOpast MOXKET B3aUMOAECHCTBOBATD C KOPILYyCOM UCIIAPUTEIIBHOTIO
6110Ka, YTOOBI MOAACPKUBATH BhIpaBHUBaHUE oTBepcTuit 501, 502, 503 neperopoaku 50 ¢
MpU3HAKAMM COMIPATaeMoTro KOHIa OJI0Ka, B TO BpeMs Kak neperopojika 50 BeIIBUTaeTCs U
orBoauTcs. Hanmpumep, nanbHss 4acTh KOJIbLUEBON aeTanu 60 MOXKeT B3aMMOJIEHCTBOBATH C
dukcaTopoM 290 Ha KOpITyce UCTapUTeIbHOTO O10Ka 20.

Temepb co ccbutKOlM Ha (ur. 6A-B, HCTapUTETBHBIN OJIOK MOKET COJAEPKATh BBIIBH)KHBIC
3alMTHBIE 060109KH 600, KOTOPBIE MOTYT 3aIMIIAThH BHICTYIAIONIME YacTH 218 351eMeHTa
JUTSI TIEPEHOCA KUJIKOCTH, KOT/1a UCIIAPUTENIbHBIN OJIOK HE COEIMHEH C KaICyJIoi. 3alluTHbIE
0005104k 600 coepKaT CMEIIAIOUIUI 3JIEMEHT, TaKOH Kak npysxuHa 610, u matepuain 620,
npukperyieHHbin K npyxune 610. [Tpyxuna 610 cmeniaetr Mmatepuall 620 B BbIIBUHYTOE
nostoxenue (¢ur. 6A). [TpumoxeHne ycuimmst 1715 TePEMEIIIeHHUs IEPBOTO COTPSATAeMOT0 KOHIA
KaIlCyJibl B HAIIPABJIEHUH BTOPOTO COMPSATraeMoOro KOHIA UCTIAPUTENIBHOTO OJI0KA MPUBOIUT
K OTBEACHUIO TPY>KUHBI 610 1 MaTepuana 620 (pur. 6B).

Tenepb co ccbutkoii Ha ur. 7A-B, karicyia 30 MoxkeT coziepkaTh KiaraH 380, BEITIOJTHEHHBIM
C BO3MOHOCTBIO MIPEIOTBPAILIEHHUS BBITEKAHUS CyOCTpaTa, FEHEPUPYIOIIETO a3P030Jib, (HE
MOKa3aH) U3 pesepByapa uepe3 kanai 330, koraa ucnapuTelnbHbIi 0710k 20 HE COEIMHEH C
karicyoi 30 (dur. 7A),u oOecrieueHUss BO3MOKHOCTH BBITEKAHHMSI, KOT/1a UCITAPUTEITbHBIM
0110k 20 coenuueH c karicyiioi 30 (¢pur. 7B). Knaman 380 mosxeT ObITH TOCAXKEH B YIIJIOTHEHUH
385 BHyTpu kaHana 330. Kimanan 380 conepxut nepsyto 318 u Bropyro 382 ynpyrue
3aKPBIBAOLIMUE IETATIN, CMEILICHHBIE B 3AKPBITOE [OJIOKEHUE TSI TPEAOTBPALLICHUS BBITCKAHUS
TEKYYel cpe/ibl U3 pe3epByapa yepes kianaH. Kaxxaas u3 u300pa’keHHbIX yIPYTUX
3aKkpbIBaroIIKX Jeraieit 381, 382 COAEPKUT TUIOCKYIO YACTh, KOTOPAst BXOJUT B 3aLCTIIEHUE
C IUNIOCKOM YacThIO APYrOM IeTaJIM U1 3aKpbITUs KitanaHa. Korna ucnapurenbHsiii 6510k 20
COeJIMHEH ¢ Karicyiion 30, BpIcTynaromas 4actb 218 ajiemMeHTa 11 nepeHoca KuaKkoCTU
MpOKaIbIBAET MOKpbITUE 335, pazmelnieHHOe noBepx kaHaia 330, 1 TpoOXOAUT 3a MPEAeIIbl
BHYTpEHHEN MOBEPXHOCTH (0003HaUeHHOM TuHKeN A-A) pe3epByapa. BeicTymnaromias yactb
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218 ayiemeHTa 715 IEPEeHOCa KUIKOCTH IMTPOKAJIBIBAET YIIJIOTHUTEIIBHBIN 3JIEeMEHT 335,
pacroyiokKeHHbIN onepek kaHana 330, u Bcrasisiercs B kianaH 380, MpyUBOs K OTKIIOHEHUIO
VIIPYTUX 3aKpbIBAIOIIMX JeTaliel 381, 382 B CTOPOHY U3 UX CMEILICHHBIX 3aKPBITHIX IMOJIOKEHUH,
yTOOBI OTKPBIBATH Ki1arnaH 380 1 moMeniaTh BICTYIAIOIIYIO YacTh 218 a5ieMeHTa AJ1sl IepeHoca
AKUJIKOCTH B )KMJIKOCTHYIO CBSI3b C pe3epByapoM. M300paxxennslii kinanan 380 siBiseTcs
KJIAIIAHOM THUIIA «YTUHBIA HOC», KOTOPBIN 3aKPBIT, KOT/A BBICTYIAIOIIAA 4aCTh 218 astleMeHTa
JUUTS TIEpeHoca KUAKOCTH He BcTaBjieHa B kiamnaH 380. OqHaKO MOXET OBITh UCITOJIb30BaH
000 noaxoasimi kianas. [IpeanouTuTenbHO KilamaH BBIIIOTHEH C BO3MOXHOCTBIO
AKTUBALMU MEXAHUYECKUM MYTEM U MPUCTIOCOOIEH OTKPBIBATHCS, KOT/1a UCITAPUTEITbHbIN
6110k 20 u kancysa 30 coelMHEHbI, U TPUCIIOCOOJIEH 3aKPBhIBATHCS, KOTJ1a UCIIAPUTEIbHBIN
OJIOK W KarcyJjia He COeIMHEHBI.

Teneps co ccpuTKOl HA ur. 8 MOKa3aH mpumep, Koraa Karcyia 30 ¥ icrapuTeTbHbBIN OJIOK
20 coemunenbl. Kancyna 30 u ucrmapurenbHbIi 6510k 20 MOA0OHBI TEM, YTO U300pakKeHBI Ha
¢ur. 7A-B, c TeM OTIIMYKMEM, YTO 3alUTHAS 0000uKa 600 pa3MerieHa BOKpYT 3jieMeHTa 218
JUIs1 IepeHoca )KUIKOCTH. 3aiuTHast o6oouka 600 coaepXxut 00KOBYIO CTeHKY 610,
OIpeesoNyto OmkHee oTBepeTre 612. B n306pakeHHOM IpuMepe cTeHKa 612 3aiuTHON
000510uku 600 KOHTAKTUPYET ¢ yrpyrumu Aetansmu 381, 382, mpuBo/Ist K OTKPBITHIO KJTallaHa
380. XKumkuii cyocTpaT, reHEpUPYIOIINI a3P030J1b, MOKET BBITEKATh U3 pe3epByapa uepes
oTBepcTHe 612 K 3eMeHTy 218 11 nepeHoca KUIKOCTH.

Tenepsb co ccbutkolt Ha ¢ur. 9 mokazan npumep Kpoiimku 40. [1pyxuHa 49 pasmerieHa B
KPBIIIIKE U MOXKET TOMOTATh IMPU MPUTTOKEHUU IABICHUS K KATICYJIE U UCTTAPUTETIBHOMY OJIOKY,
Korna Kpslika 40 coenvHeHa ¢ 6atapeeit B coope. M3o6pakeHHas kpbiiika 40 Takxke
COJICPKUT COCIMHUTETBHBIN 3JIeMEHT 47 JU1s1 coeTMHeHUs KpbIku 40 ¢ 6aTapeeti B cOope.

Teneps co ccputkoit Ha ¢ur. 10 Toka3aH MpUMEpP COSTMHUTETBHOTO MEXaHU3MAa MEXKIY
6artapeeii 10 B coope u kpbiikoit 40. CoeIMHUTETbHBIN MEXaHU3M MOJKET MPEACTABIISITh
co0Oli COeIMHUTENBHBIN MEXaHU3M OBICTpOpPa3beMHOro Tuia. Hanmpumep, OJIMKHSIS 4acTh
120 xopmyca 6aTapeu 10 B cOope MoKeT OBITH KOHYCOBUIHOM 151 BCTABKH B IATLHIOIO YACTh
KpbIIIKH 40, KOTOpasi TAKKE BBIMOJIHEHA C BO3MOXXHOCTBIO PA3MELIECHUS ITOBEPX
ycrnaputenbHoro 6yoxka 20 u kancyssl 30, KOTOpbIe MOKa3aHbl COEAMHEHHBIMU ¢ OaTapeei B
coope. Kopmyc 6atapeu B coope cogepkut yriryosaenus 110 aj1s B3aMMOASHCTBUS C JETATBIO
420 3anerieHds COeIMHUTENIbHOTO asieMeHTa 47. Koprnyc 6atapeun B cOOpe TakkKe COAEPIKUT
0007 130, B KOTOPBIN MOKET YIIUPATHCS TAJIBHSSI UACTh COCIMHUTEILHOTO 3JIeMeHTa 47,
KOrJa KpbIIIKa coeuHeHa ¢ batapeeit B coope. CoeIMHUTENIbHBIN 3JIEMEHT 47 COJICPIKUT
KOJBLEBYIO J1eTanb 430, BBIITOJIHEHHYIO C BO3MOKHOCTBIO CKOJIB3SILLIErO TIEPEMELLIEHHUS],
KOTOpasi MOXET OTBOJAUTHCS, TTO3BOJISISI PA3beAUHSITh KPBIIIKY U 6aTapeto B coope. KombieBas
neranb 430, BBIIIOJTHEHHAS C BOBMOXHOCTBIO CKOJIB3SIIETO IEPEMELIEHUS, CMELIEHA B
BBIZIBUHYTOE ITOJIOKEHHE ITOCPEICTBOM IPYKUHBI 410, KOTOpast B3AMMOICHUCTBYET C KOPIIYCOM
KpbIku. CoeIMHUTENH OBICTPOPA3ZBEMHOTO THIIA, U300 pAKEHHBIN Ha Gur. 9, moka3an
UCKJTIOUUTEILHO B LEIISIX WLTIOCTPALMY, U OyJIeT MOHSITHO, YTO JIF0OOM MOIX OIS
COEIMHUTEIIb MOXKET OBITh UCIIOJIB30BAH ISl COEIMHEHUSI OaTapen B cOOpE C KPBIIIKOM.

Teneps co ccbutkol Ha ur. 11, cucTeMa COTIaCHO HACTOSAIIEMY U300 PETEHUIO MOXKET
coepxkaTth 0osree ueM oHy Karcyiry 300A, 300B, BBITOTHEHHYIO C BO3MOXKHOCTBIO Pa3beMHOT'O
COEIMHEHUS C UCTIApUTENIbHBIM 0510KOM 20. B 1300pakeHHOM BapUaHTE OCYIECTBIICHUS
ucrapuTenbHbIN 070K 20 COAEPIKUT MTPOXOISIIIYIO B TPOI0ILHOM HAIPABJICHUN KOJIBLEBYIO
netaiib 290, koTopast oopasyeT npoxos 295, uepe3 KOTOPbIA MOXKET IPOTEKATh a3p030J1b.
Kounbuesas neranb 290 MOXKET TaKKe CIIYKUTH 111 HanpasiieHus: kancyna 300A, 300B B
HaJIJIeXxallee BBIpaBHUBAHKE TSI COSMHEHUS ¢ UCiapuTeTbHbIM 010K0oM. Karcysbr 300A,
300B MoOryT cozepkaTh OJMHAKOBBIE UJIA PA3HBIE KUIKOCTH.
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Teneps co ccplikoi Ha dur. 12, cuctema 100, reHepUpyoIas a3p0o30Jib, COTIIACHO
HACTOSIIEMY U300pETEHHUIO COAepKUT OaTapero 10 B cOope, ucraputenbHblil 610K 20,
BBITIOJIHEHHBIN C BO3MOKHOCTBIO Pa3beMHOT0 coelMHeHus1 ¢ 6aTapeert 10 B cOope, Kancymy
30, BBIMOJIHEHHYIO C BO3MOXHOCTBIO PA3bEMHOTO COEJIMHEHUSI C UCTTAPUTEITBLHBIM OJIOKOM
20, v xpbIIKY 40, BBIMIOJTHEHHYIO C BO3MOXXHOCTBIO PA3BEMHOTO COEIMHEHUS ITIOBEPX
ucrnaputeabHoro 6;oka 20 u karcyisl 30.

Batapes 10 B coope coaepxkut kopnyc 130, B KoTopoM pa3zmenieHbl 610k 110 mutaHus u
anexkTpoHHas cxema 120. DaekTpoHHas cxeMa 120 aIeKTpUUeCcKU coeIMHeHa ¢ O1okoM 110
nutanus. McnapurenbHsblil 0510k 20 coepKUT 31eMeHT 210 17151 mepeHoca KUIKOCTH U
HarpeBaTelbHbIN 3J1IeMeHT 220. DiieMeHT 210 /17151 mepeHoca KUAKOCTH HAXOIUTCS B TETUIOBOM
COEIMHEHUH C HarpeBaTeIbHbIM 31eMeHTOM 220. Koraa ucnapurenbublit 6710k 20 coetuHeH
¢ 6arapeett 10 B cOope, HarpeBaTeNbHBIN 371eMeHT 220 3JIEKTPUUECKH COSIMHEH CO CXeMOM
120 u 6;1oxoM 110 muranus. Koraa ucraputenbHblil 6510k 20 coeIuHeH ¢ Karicyiiou 30, 3J1eMeHT
210 1 mepeHoca KUAKOCTH COEIMHEH I10 TEKy4el cpelie ¢ pesepByapoM 300, moaxoasaimmm
JUTS1 coJIepKaHus CyOcTpaTa, reHepUpyIoIero a3po3oiib. Koraa rnoiap30BaTeb OCYIIECTBIISIET
3aTsDKKY Ha KOoHLE 101, TOAHOCUMOM KO PTY, CUCTEMBI, KOTOPBIN ONPEAENSECTCS KPBILIKON
40, BO3/TyX MOKET IMOCTYIATh BO BIIYyCKHbIE OTBEPCTHUS 14 B KOpItyce 6aTapeu B cOOpe, MOXKET
MpoTeKaTh uepe3 nmpoxo B 6atapee 10 B cOope, yepe3 mpoxo/1 B UCHIApUTETLHOM OJioke 20
(Takoit Kak npoxo 215, u3o0pakeHHbIN Ha ¢ur. 3A), TAe a3P030J1b MOKET 3aXBATHIBATHCS
B BO3/YX, Uyepe3 Mpoxo1 B karncye 30 (Takol kak rmpoxo 315, u3o0pakeHHbIN Ha Gur. 2A),
yepes MPOXO/1 B KPBIIIKE U YEPE3 OTBEPCTUE KOHIA, TIOJJHOCUMOIO KO PTY.

Takum 00pa3zoM, OITUCaHbI CIIOCOObI, CUCTEMBI, YCTPOMCTBA, Y3JIbl U U3JIEUS 11 CUCTEM,
TEHEPUPYIOIIUX a3P030J1b, COJIEPKAIIUX OT/EITbHbIE KATICYJIbl U UCTIAPUTETbHBIE OJIOKH.
Paznuunbie MoaudUKaMy U BApUaHThl HACTOSIIIETO U300peTeHUs OYIyT OYEBUIHBI
CIENMAJIMCTaM B JJAHHOM 00J1aCTH TEXHUKU O€3 OTCTYIUIEHHUsI OT 00beMa U CyTU HACTOSIIETO
n3zo0perenus. HecMoTpst Ha ToO, 4TO HacTosIIIee U300peTeHUE ObLIIO OTTMCAHO B CBS3M C
KOHKPETHBIMU IIPEAIIOUYTUTEIIbHBIMA BAPUAHTAMHU OCYIIECTBJIEHUS, CIEAYET IOHUMATD, YTO
HaCTOsIIEe M300PETEHUE, KAK OHO 3asIBJIICHO B (hopMyIie, He ClIeyeT Ype3MEPHO OrPaHUIMBATh
TaKUMHU KOHKPETHBIMU BapUAHTAMM OCYIIECTBIICHUS. J|eHCTBUTENIBHO, pa3/IMYHbIC
MOIM(UKAIMY OTIMCAHHBIX BAPUAHTOB OCYIIECTBIICHUS] HACTOSIIET0 W300pEeTEeHUs, KOTOPbhIE
OYEBU/IHBI CIIEIUATIUCTAM B 00JIACTU MEXAHUKHU, IJIEKTPOTEXHUKHU U U3TOTOBJICHUS U3/IEITUM,
TEHEPUPYIOILIMX a3P030J1b, WJIM B CMEXHBIX 00JIACTSAX, MPETEHYIOT HAa BKIIIOYEHHE B PAMKU
00BpeMa HIKecTenyoiel GopMyIbl U300pETEHHUS.

(57) ®opmyna nuzoopeTeHus

1. Kancyna m1s mpuMeHeHHsI B TEHEpUPYIOIIEH a3p030JIb CUCTEME, COAepIKAIICH KaTICyITy
JUTSL COAEPKaHUS KHUIKOTO CyOCTpaTa, TeHEPUPYIOIIETO a3P030J1b, U UCTIAPUTEIBHBIN 010K
JUTSI HATPEBaHUS XKHMIKOTO CyOCTpaTa, FTeHEPUPYIOIIEro a3p030J1b, B KOTOPOU UCTTAPUTEITHHBIN
OJIOK BBITIOJIHEH C BOZMOXKHOCTBIO PA3bEMHOT0 COEIMHEHUS C KAIICYJION, ITPU 9TOM KaricyJsia
COJICPKHT:

pe3epByap ISl COAEPKaHUS KHUIKOTO CyOCTpaTa, TeHEPUPYIOLIETO a3p030JIb,

OTBEPCTHE, HAXOSIIEECS B COSIMHEHUH IO TEKYUel Cpefie ¢ pe3epByapoM, 1

KJIaraH, BBITTOJTHEHHBIN C BO3MOYKHOCTBIO YITPABJICHUS BEITEKAHUEM JKUIIKOTO CyOCcTparTa,
TeHEPUPYIOIIETO a3P030JIb, U3 Pe3epByapa yepe3 OTBEPCTHE, TPUUEM KIIAMTAH COACPIKUT OJTHY
WM OoJiee YIIPYIruxX 3aKphIBAOIINX JeTalIed, CMEIIEHHBIX B HAITPABICHUHN 3aKPBITOTO
TTOJIOKEHMUS,

IIpY 3TOM KJIallaH BBITIOJTHEH C BO3MOYKHOCTBIO IIpUEMa YIJTMHEHHOT'O 3JIEMEHTA
UCITAPUTEIBLHOTO OJI0KA, YTO IIPUBOIUT K OTKIIOHEHHUIO OJTHOM MJIH O0JIee YIIPyTruX
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3aKPbIBAIOIIUX JIETAJIEH OT 3aKPHITOrO MOJIOKEHUS U IPUBOAUT K OTKPBITHIO KJIATIaHa.

2. Kancyna o 1. 1, oTJiMyaromascs TeM, 4To KjIalaH COJICPKUT MEPBYIO YIIPYTYIO
3aKpBIBAIOLIYIO AETANIb U BTOPYIO YIIPYI'YIO 3aKPBIBAIOLIYIO AETAIIb, [IPU 3TOM IEpBasi U
BTOpasi YIIpyrue 3aKPbIBAIOLINE €TAIA KOHTAKTUPYIOT APYT C IPYTOM B 3aKPBITOM
MOJIOKEHUH.

3. Kancyna no n. 2, oTiiMyaromascs TeM, 4To repBasi ynpyras AeTallb COAEPKUT INIOCKYIO
4acTh U BTOpPAs ynpyras AeTalb COJACPKUT INIOCKYIO YaCTh, U IIPU 3TOM IUIOCKUE YACTH
MIEPBOM U BTOPOI yIPYTUX JETATEN KOHTAKTUPYIOT APYT C APYTOM B 3aKPBITOM ITOJIOKEHUU.

4. Kancyna o 1. 3, oTJiMyaronasicsi TeM, 4YTO KJIallaH COAEP>KUT KJlallaH TUIa «yTUHBINA
HOC».

5. Kancyna no nmo6omMy u3 nm. 1-4, otnvyaromascs TeM, 4YTO KaIcyja COAEPKUT KaHal,
00pa3yIoIIuii OTBEPCTHE, U TP 3TOM KJIAIlaH MOCAXeH B KaHaJe.

6. Kancyma o mro6omy m3 1. 1-5, oTiiMuaromascs TeM, 4To KaHal o0pa3yeT AajbHee
OTBEPCTHE KAHAJIA U COJICPKUT YIUIOTHUTEIIbHBIN 3JIEMEHT, PA3MEIIEHHbIN MOMEPEK TATTBHETO
OTBEPCTUS KaHalA.

7. Karcyna no mo6omy u3 mit. 1-6, OTIM4aromasicst TeM, 4To pe3epByap KariCyyIbl BEITIOJTHEH
C BO3MOXKHOCTBIO TOJIHOTO 3aITOJTHEHUS] CBOOOTHO TEKYIIEH KUIKOCTBIO.

8. Karicyna mo m. 7, OTaIM4aromascst TeM, 4To JOMOTHUTETBLHO COAEPKUT CBOOOTHO
TEKYIIYIO )KMJIKOCTh, PAa3MELIEHHYIO B PE3EpByape.

9. McnapurenbHblii OJIOK U1l TPUMEHEHUS B TEHEPUPYIOIIEH a3p030JIb CUCTEME,
coaepalliel Karcyiay 1o JII00OMY U3 MPeablIyIUX MYHKTOB, IIPU 3TOM Karcyjia UMeeT
pe3epByap s COIEPIKAHUS )KUIAKOTO cyOCcTpaTa, FreHepUpYIOLIEro aspo30Jib, U
UCTIApUTETBHBIN OJIOK JJIs1 HArPEBAHUS JKUIKOTO cyOCcTpaTa, FTeHEPUPYIOIIEro a3p030Jib, B
KOTOPOI UCTIAPUTEIbHBIN OJIOK BBIMIOJIHEH C BO3MOXXHOCTBIO Pa3bEMHOT'O COEAMHEHUS C
KarcyJjom, IIpy 3TOM HUCTIapUTEIbHBIN OJIOK COAEPKUT:

KOpIyc,

3JIEMEHT JJIsl IEPEHOCA KUAKOCTH, pa3MELIEHHbIN B KOPITyce, U

HArpeBaTEIbHBIN 3JIEMEHT, PA3MEILIEHHBINA B KOPITYCE U BBIIIOJTHEHHBINA C BO3MOXXHOCTHIO
HArpeBaHUS KUIKOCTHU B 3JIEMEHTE JIJIs1 IEPEHOCA KUIKOCTH,

MIpY 3TOM UCTIAPUTENIHHBIN OJIOK COJEPKUT YAJIMHEHHBIN JIEMEHT, TPOXOISIINI OT
OJIMKHEro KOHIA O10Ka JUIs 3aleTUIEHUs C KJIallaHOM KarlCyJibl ¢ 00pa30BaHUEM COCAUHEHUS
10 TEKYYeW cpeaie MEXAY NEPEHOCOM KUIKOCTHU U PE3EPBYAPOM KAIICYJIbI.

10. UcnaputenbHbIi OJIOK MO 1. 9, OTIMYAIOLIMICS TEM, YTO YaCTh 3JIEMEHTA 15 IEpeHOoca
KUJIKOCTH MPOXOAUT 32 MpeAelibl OJIMAKHETO KOHIA KOPITYCa U BBITTOJIHEHA C BO3MOXKHOCTHIO
MPOXO0’KJICHHUS B KJIAITaH KATICyJIbl, KOT/Ia UCTIAPUTEIIBHBIN OJIOK U KaICyJia COeTUHEHBI.

11. UcnapurtenbHbiit 6510K 10 1. 10, OTIUYAIOIIUNCS T€M, YTO YIJIMHEHHBIN 2JIEMEHT,
MIPOXOISIIMIA OT OJIMKHET0 KOHIA UCTTAPUTEIBHOT0 0JI0Ka, COJICPIKUT 3aIUMTHYIO 000JI0UKY,
Pa3MELICHHYIO BOKPYT YACTH 3JIEMEHTA JJIS1 IEPEHOCA KUAKOCTH, KOTOPAS MPOXOAUT 34
npezaesbl OJIMKHEro KOHIA KopIiyca.

12. I'enepupyroniast adpo30Jb CUCTEMA, CONEPKALIAS:

KarcyJy mo jJto0oMy U3 Mil. 1-8, Mpu 3TOM KarcyJja COAEPKUT pe3epByap [ COAEPKaHUs
AKHMIKOTO cyOCcTpaTa, FeHEPUPYIOIIEro a3p030J1b, OTBEPCTHUE B COSTMHEHHH IO TEKyUeH cpese
C PE3epPBYAPOM, U KJIAMAH, BBITIOJTHEHHBIN C BO3MOXXHOCTBIO YITPABJICHUS BBITEKAHUEM KUJIKOTO
cyOcTpaTa, TeHepUpYIOILIEro a3po30Jib, U3 PE3EpPByapa uepe3 OTBEPCTHUE, IIPU ITOM KJlalaH
COAEPKUT OAHY WM OOJIee YIPYTUX 3aKPhIBAIOIIMX JIETAIEH, CMEILIEHHBIX B HAIIPAaBJICHUU
3aKpBITOTO MOJIOKEHUS; U

UCTIApUTETBHBIN OJIOK IO JTIFOOOMY U3 TII. 9-11, MPpK 3TOM UCTIAPUTEITBHBINM OJTOK BBITIOTHEH
C BO3MOXXHOCTBIO Pa3bEMHOI'0 COEAMHEHHS C KAIICYJI0N U UCTIAPUTEIBbHBIN OJIOK COAEPKUT
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KOPIIYC, JIEMEHT [JIsl [IEPEHOCA KUIKOCTH, pa3MEIIEHHBIN B KOPITyCe, U HAPEBATEIIbHBIMN
3JIEMEHT, Pa3MELICHHBIN B KOPITYCE U BBITTOJIHEHHBIN C BO3MOXHOCTBIO HATPEBAHMUS KHIKOCTH
B DJIEMEHTE /IS TIEpeHOCca )KUIKOCTH,

IIPU 3TOM UCITAPUTEIbHBIN OJIOK COEPIKUT YIUTMHEHHBIN 3JIEMEHT, ITPOXOISIINN OT
OIMKHETO KOHIA OJI0Ka,

IIPY 3TOM YUIMHEHHBIM 3JIEMEHT BBIIIOJIHEH C BOBMOKHOCTBIO ITPHEMa B KJIallaH TaK, YTOObI
MPUBOAMTH K OTKIIOHEHHIO OJTHOM MJTH 00JIee YIIPYTUX 3aKPhIBAIOIIUX AeTaJIel U3 3aKPBITOrO
ITOJIOKEHUS U IPUBOIUTD K OTKPBITHIO KJTallaHa 10 MEPE TOr0, KaK JaIbHUI KOHEL[ KAIICYJIbI
MepeMEIaeTCsl B HAITPABJICHUH OJIMIKHETO KOHIIA UCTIAPUTEILHOTO OJI0Ka, U

IIPY 3TOM 3JIEMEHT [JIsI IIEPEHOCA KUIKOCTH PACIIONIOKEH B COSMHEHUH 10 TEKYUel Cpe/ie
C pe3epByapoM Yepe3 OTBEPCTHE, KOT/Ia KJlallaH OTKPBIT.

13. Cuctema 110 1. 12, OTJIMYAOIIASICS TEM, YTO KaIlCyJia COIEPKMUT KaHall, 00pa3yroIuit
OTBEPCTHE, IIPU 3TOM KJIAIIAH ITOCAXEH B KaHaJle, U KaHall 00pa3yeT JajibHee OTBEPCTHE
KaHaJjla U COACPKMUT YIUTOTHUTEIbHBIN 3JIEMEHT, pPa3MeEIEHHBIN ITONEPEK TaIbHErO0 OTBEPCTHSI
KaHaJla, ¥ Py 3TOM YIJTMHEHHBIN 3JIEMEHT, IIPOXOISIIHIA OT OJIM)KHETO KOHIA HCITAPUTEIIHBHOTO
0JIOKA, BBIIIOJIHEH C BO3MOXHOCTBIO ITPOKAJIBIBAHUS YIUIOTHUTEILHOTO 3JIEMEHTa, KOT/1a
JaJIbHUAN KOHEI| KaIlCyJIbl IEPEMEIAETCs] B HAIIPaBICHUN OJIMKHEr0 KOHIIA UCITAPUTEILHOIO
O70KA.

14. Cuctema 1o 1. 12 unu 13, OTIIMYaroascst TeM, 4T JOTOJHUTEIbHO COAEPKUT KPBIIIKY,
BBIIIOJIHEHHYIO C BO3MOXXHOCTBIO Pa3MEIICHHSI IIOBEPX KAIICYJIbI U MCIIAPUTEIILHOTO OJI0KA.
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