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(57) Pedepar:

[Tone3Hast MOAENb OTHOCHUTCS K 3JEMEHTaM
YCTPOWUCTB s NPUTOTOBIIEHUSA
YCTBIPEXKOMIIOHEHTHBIX HAIIMTKOB, TaKHUX Kak,
HaAnpumep, JaTTe WIKW KallydrhHO C caxapoMHu
KOpHHCﬁ, MCTOAOM DOKCTPArnpOBaHUA CBIITYYETro
BEIIECTBA, COAEpIKAIIerocs B Karcylax 0e3
BHYTPEHHETO ITPOKATBIBATENIS, TAKUX KaK, HAIIPUMED,
Karcynbl crangapra Hecripecco. [Tonesnast mozens
MOXXET TMPUMEHSATBCS B CHUCTeME 0e30MMacHOTO
TIPUTOTOBJICHUSA YETBIPEXKOMIIOHCHTHBIX HAIIUTKOB,
COCTOSIIEN W3 3asBJIEHHOIO YCTPOWCTBA U
aBTOMOOUJIbHOM KO(beMa]_HI/IHBI, KOTOpass MOXCET
OBITB HCITOTIH30BaHA B KAYECTBE TOPIOBOTO aBTOMATA
MO0 MPOAAXE YETHIPEXKOMIIOHCHTHBIX HAIUTKOB
MPEUMYIIeCTBEHHO B Takcu. CTakaH — BHEIIHHMN
JEPIKATENIb YEThIPEX KAICyJ C TEIUIOM30JISIued U
KPBILIKOM KOJIBLIEBOM YaCTH, CHCTEMBI O€301TaCHOTO
IIPUTOTOBJICHUS HAIIMTKOB, COCTOHH_[I/Ifl 13 OOKOBOM
CTEHKH,  Ccoiepkamieii  oTOOpPTOBKY;  [IHa,
COIEPIKAIIEro YeThIpe KPOHINTEHHA, KaXKIbI W3
KOTOPBIX HEOTAEIIMMO COSIMHEH C IIPOKAIIBIBATEIIEM;
YETBIPEX npoxanblBaTeneﬁ, BBIITOJTHEHHBIX
HEOTACIUMO OT KpOHmTeﬁHOB HUC BO3MOXHOCTBIO
IIpOKaJIbIBaAaHUSA HWKHHUX qacren Karicy,
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YCTaHOBJIEHHBIX B THE3/E KAIICYJI; KOJIBLEBOMI YaCTH,
coAep Kallel OTBEPCTUS 1S IIUThs U BBIITOJIHEHHOM
C BO3MOXHOCTBIO COEIMHEHHUS C OTOOPTOBKOM;
THE3/a KalCyJll, BBIIIOJIHEHHOIO C BO3MOXHOCTBIO
COEIUHEHMS C KOJIBLEBOW YaCTBIO U BBIIIOJIHEHHOI'O
C BO3MOXHOCTBIO DPAa3MEILEHUs YETBIPEX KAICY;
OTJIMYAIOIIMACA TEM, 4YTO COIEPXKHUT CHEMHYIO
KOJIBLIEBYIO 4aCTbh, COHEPXKALIYIO BHYTPEHHUN
BBICTYIl,  BBIIIOJHEHHBIA C  BO3MOXHOCTBHIO
MPWKUMAHUS K BHYTPEHHEH CTOpoHe OOKOBOM
CTEHKUU TEIUIOU30JISLIMOHHOE IIOKPBITHE,
COETMHEHHOE C KOJIBLEBOI YaCThI0; BHELTHIOIO KOJIOY,
COEIMHEHHYIO C BEpXHEl 4acTbio OOKOBOW CTEHKHU;
KPBILLIKY KOJIBLEBOH YaCTH, COAEPKALLYIOOTBEPCTHUS,
COBMEIIAEMbIE C OTBEPCTUSAMHU JUIS IIUTbS Ha
KOJIbLIEBOM YaCTU, OXBATBIBAIOLIYIO KOJIBLIEBYIO YACTh
C KalCyjlaMu U THE3AO0M KaIICyJl, COIEpKallylo
KOIIBLICBOM BBICTYIl HA BHYTPEHHEH OOKOBOM
[IOBEPXHOCTH B HWXKHEH YacTW, BXOIAILUMH B
3aleryIeHne C HWKHEH MOBEPXHOCThIO OTOOPTOBKH,
IpY 3TOM BHEIIHAS OOKOBas IOBEPXHOCTh
KOJIBLIEBOI YaCTH MMeET KOHYCHOCTbh, @ Ha OOKOBOM
IIOBEPXHOCTU KPBIIIKA KOJIBLUEBOW YacTU U €€
KOJIBLIEBOM BBICTYIIE CIEIaHbl CKBO3HBIE IIPOPE3U
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ITone3Hnast MosiesIb OTHOCUTCS K 3JIEMEHTAM YCTPOMUCTB 151 IPUTOTOBJICHUS
YEThIPEXKOMIIOHEHTHBIX HAITUTKOB, TAKUX KAK, HATIPUMED, JIATTE WX KAITYYHUHO C CaXapOMH
KOPHMIIEH, METOJIOM 3KCTPAarMpOBAaHUS CHIITyUero BEIeCTBa, COIePIKAIIErocs B Karcynax 6e3
BHYTPEHHET O MMPOKAJIBIBATEIIS, TAKUX KAK, HAITPUMED, KAIICYJbl cTaHaapra Hecripecco.
[Tone3Hast MOJETb MOXKET MPUMEHSITHCS B CUCTEME O€30MaCHOTO MPUTOTOBIICHUS
YETBIPEXKOMITOHEHTHBIX HAITUTKOB, COCTOSIICH U3 3asBJIEHHOT'O YCTPOMCTBA M aBTOMOOUILHON
Ko eMaIlMHbI, KOTOpast MOKET OBITh UCTIOJIb30BaHA B KAUECTBE TOPIOBOI'O aBTOMATa 110
IMPOJIAKE YETHIPEXKOMITOHEHTHBIX HAIIUTKOB IMTPEUMYIIIECTBEHHO B TAKCH.

N3BecTHO yCTPOMCTBO, MepKaTe b KAICyJIbl 1711 KOGeMaIllvH, BKITFOYAOIINIA THE310 IS
YCTAHOBKM KaIICyJIbl C 3KCTPAKTOM HAIIUTKA U OTBEPCTHUE IS BBIXOIA TOTOBOIO HAIUTKA
(matent RU 2747134, onyonukoBan 28.04.20211) [1], xapakTepu3yrolieecs TeM, YTO AePKaATelb
KarcyJibl UMEET KOJIbLUEBOM Ma3 15l INIOTHOTO HAJIEBAHUS JIEPKATENS HA CTAKaH JJ1s1 HAIIUTKA.

M3BecTHO yCTPONCTBO, AepKATEIb-CTAKAH KAIICYJIbI AjIs1 YCTPOMCTB ISl IPUTOTOBJICHUS
HANUTKOB, BKJIFOYAIOIIWI THE3/10 /111 yCTAHOBKH KaricyJibl, (mateHT RU 2761895, onybivkoBaH
13.12.20211)[2], XapaKTepU3YIOILIEECA TEM, UTO COAEPKUT KOJIBLUEBYIO YACTh, COAEPKAIILY IO
OTBEPCTHUSI IJIsl TUThSI U BO3/1yXa, COEIMHEHHYIO C KOPITYCOM CTaKaHa, COCTOSIIIIMM U3 OOKOBOM
Y HWKHEHW CTEHOK, MPU 3TOM KOPITYC CTaKaHa HEOT/IEJIUM OT KOJIbIIEBOM YaCTH, KOTOpast
HEOTeNIMMa OT THe3/a U1l yCTAHOBKU Karicyyibl. HemocTaTok M3BECTHBIX YCTPOUCTB [1,2]
3aKJIFOYAETCS] B HEBO3MOKHOCTH UCITOJIb30BAHUS KAIICYJIbI C ChIITYYUM ITPOAYKTOM, KOTOpast
He cHaOeHa BHYTPEHHUM MpOKaJlbIBaTelIeM — HallpuMep, Karcyiasl ctanaapta Hecpecco.

M3BecTeH nepkarteiib CTaKaH KaIcCyJybl IJIsl YCTPOUCTB 1Sl IPUTOTOBJICHUSI HAIIUTKOB,
BKJTFOYAIOIIUI THE3/10 U1l YCTAHOBKM Karicyibl, (mateHT RU 219382, ony6iukoBaH
13.06.2023r). Perienre conepKuUT HUKHUM TPOKAJIBIBATEb KAIICYJIbl, 3aKPETUICHHbIN Ha
BHYTPEHHEHN YaCTH JHA, BBITTOJTHEHHBIN C BO3MOYXXHOCTBIO ChEMHOI'O COEIUHEHUS, U IEPIKATEND,
pa3MeNICHHbIM HA BHYTPEHHEN YACTH JIHA, BBIIIOJTHEHHBIA C BO3MOYKHOCTBIO YIECPKUBAHUS
HWKHETO MPOKaJIbIBATENs Karcyibl (;iodasuna u3 popmynsr). HemoctaTok 3Toro ycTpoiicTBa
3aKJTFOYAETCS B CIIOKHOCTH M3TOTOBJICHMSI, TAK KaK OHO SIBIISIETCS CIIOKHOM (PUTypoH, UMeroIei
KOMOUWHAIMIO TTIOAHYTPEHMIA, €T0 TPOU3BOACTBO B MOHOJIMTHOM UCITOJTHEHUM MTOTPEOyeT
U3TOTOBIICHMS CIIOKHOM mpecc-(PopMbl, KOTOpass MOXKET BKIIIOUATh B ce0sl CrienuaibHbIe
hopMo0oOpa3yroIIHe 3JIEMEHTHI, TAKKE KaK CKJIabIBAIOIIMECS ITyaHCOHBI, COCTaBHBIC U
Pa3IBUKHBIE MATPUIIBI U CIIEHUATBHBIC TTMTHI cheMa. O4YeBUIHO, YTO YyeM OoJiee CII0KHOMN
SBJIsIeTCS mpecc-(popMa, TeM BBIIIIE MTPOLEHT Opaka.

TexHuueckuii pe3yJibTaT, JOCTUTAEMBIN ITOJIE3HON MOJENBIO, 3AKI0YAETCS B IIOBBILLICHUN
0€30MaCHOCTH IKCIUTyaTaluM 3asiBIICHHOT'O YCTPOMCTBA.

JUIst MOCTHKEHUSI TEXHUUECKOTO PE3YJIbTATA, 3aBIISIETCS CTAKAH — BHELIHUN JIEPKATEIb
YEThIpeX KaICyJI C TeIJIOU30JISIUEH U KPBIIITKOM KOJIbLEBOM YaCTH, CHCTEMbI 0€30I1acHOTO
IIPUTOTOBJICHUSI HATIUTKOB, COCTOSIINI U3 OOKOBOM CTEHKH, COJIepKaIlei OTOOPTOBKY; JIHA,
COJIEPIKAILIETO YEThIPpE KPOHIITENHA, KAXKIbIA U3 KOTOPBIX HEOTAEITUMO COEUHEH C
IIPOKAJIBIBATEIIEM; UETBIPEX IPOKAJIBIBATEIIEH, BBIITOJITHEHHBIX HEOTICIIMMO OT KPOHIITEHHOB
Y C BO3MOHOCTBIO ITPOKAJIBIBAHUS HUX)KHUX YACTEHN KAIICyJl, YCTAHOBJICHHBIX B THE3/E KAIICYJT;
KOJIBIIEBOW YACTH, COAEPIKAIIEH OTBEPCTUS JJI TUThSI U BHITTOJIHEHHOMW C BO3MOKHOCTBIO
COEAMHEHUS C OTOOPTOBKOI; THE3/1a KAIICYJI, BEIITOJHEHHOT'O C BOBMOYKHOCTBIO COSTMHEHUS
C KOJIBLIEBOM YACTBIO Y BBIITOJIHEHHOTO C BO3MOYXHOCTBIO Pa3MEIICHUS YEThIPEX KAIICYJT;
OTJIMYAIOIIUICS TEM, UTO COAEPKUT CbEMHYIO KOJIBIEBYIO YACTh, COAEPKAIIYIO BHYTPEHHUMN
BBICTYII, BBITTOJTHEHHBIN C BO3MOXHOCTBIO MPUXKUMAHUS K BHYTPEHHEH CTOpOHE OOKOBOI
CTEHKHU U TEIUIOU3OJISIIMOHHOE ITIOKPBITUE, COEAUMHEHHOE C KOJIBLEBOM YACThIO; BHEIIHIOIO
KO0JIOY, COEIMHEHHYIO C BEpXHEN YaCThI0 OOKOBOM CTEHKU; KPBIIIKY KOJIBIEBOM YaCTH,
COJIEpKAIIYI0 OTBEPCTUS, COBMEIIAEMbIE C OTBEPCTUAMMU 151 IUThSI HA KOJIBLEBON YaCTH,
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OXBATBIBAIOIIYIO KOJIBIEBYIO YACTh C KATICYJIaMH M THE3/IOM KaIICyJI, COJIEPIKAIIYIO KOJIbIIEBON
BBICTYIl HA BHYTPEHHEN OOKOBOM MOBEPXHOCTU B HUKHEN YACTH, BXOSIINN B 3aLEIIJIEHUE C
HWKHEN TOBEPXHOCTHIO OTOOPTOBKH, ITPU ITOM BHEIIHSISI OOKOBAsI IOBEPXHOCTDH KOJIbLIEBOM
YaCTH UMEET KOHYCHOCTh, & Ha OOKOBOM IMOBEPXHOCTH KPBIIIKU KOJIBIEBOW YACTH U €€
KOJIBLIEBOM BBICTYIIE C/I€TIaHbI CKBO3HBIE MPOPE3U PABHOMEPHO MO OKPYKHOCTH.

CyIHOCTD 3asIBJICHHOMN MOJIE3HON MOJEIIU MOSICHIETCS] MILTIOCTPALUSIMU:

@ur.1 — CoopouHas cxema 3asiBJICHHOT'O YCTPOMCTBA U KarcyJsibl. Bug cooky B pazpese.

®ur.2 — A — KonblieBast 4acTh C YCTAaHOBIICHHBIM THE370M Karcyi. Bug causy. b -
3asBIIEHHOE YCTPOMCTBO C YCTAaHOBIIEHHBIMM KarcysiaMu. Bua cOoky B paspese.

@ur.3 — YcTaHOBKA KPBIIIKK KOJBLEBON YaCTH HA KOJIBLEBYIO YaCTh B UEThIPEX
nojoxeHusix. Bua cOoky B paspese. A — 10 yCTaHOBKHM Ha OTOOPTOBKY, b — B mporiecce
YCTaHOBKHM Ha OTOOPTOBKY, B — mmocie ycraHOBKU Ha OTOOPTOBKY.

@ur.4— 3asBIeHHOE YCTPONUCTBO, YCTAHOBJIEHHOE B aBTOMOOUJIbHYIO KO(heMaIlNHY,
3aKpeIJIEHHYIO B cajioHe aBToMoOusist. Bui cOoky B paspese.

ITpu sTom:

1. KoaplueBas yacTthb
. bokoBas cTreHka
. 'He3mo xamncyn
JIHO
. OT60opTOBKA
. IIpokaneiBaTens
. Kancyinst
. Kponurretin
. Kopnyc crakana

10. ABToMoOMITbHAS KO(eMalHa

11. BHyTpeHHMI1 BBICTYTT

12. BaemHss kosiba

13. Tenmon3onsaquOHHOE ITOKPBITUE

14. Kpblika KOJIbLEBOMN YaCTH

15. KonbLeBoii BBICTYI

3asBJIIEHHOE YCTPOMCTBO SIBJISIETCS 3JIEMEHTOM CUCTEMBI 0€30IIACHOTO TPUT'OTOBIIEHUS
YEThIPEXKOMITOHEHTHBIX HAIUTKOB.

CucreMa 6€3011acCHOTO MPUTrOTOBIICHHUS YETBIPEXKOMITOHEHTHBIX HAIIUTKOB MIPEICTABIISIET
c00O0M CUCTEMY COEJIMHSEMBIX JIPYT C IPYTOM 3JIEMEHTOB. DJIEMEHThI CUCTEMbI 0€30I1ACHOTO
MIPUTOTOBIIEHHUS YETHIPEXKOMITOHEHTHBIX HAIMUTKOB 3TO aBTOMOOUIbHAs KodemarmHa 10,
He 000pyI0BaHHASl BHYTPEHHUM JEPKATEJIEeM KarCyl U 3asBJIEHHOE yCTPOUCTBO. s
MIPUTOTOBJICHHUS YETHIPEXKOMITOHEHTHOT'O HAITUTKA C UCITOJIb30BAHUEM CUCTEMbI O€3011aCHOTO
MIPUTOTOBJICHUSI YETHIPEXKOMIIOHEHTHBIX HAITUTKOB UCTIOIB3YIOTCS UEThIPE KATICYJIbI 7,
co/ieprKalllie CyXoe BelleCTBO, U BOJIA.

3asiBIIEHHOE YCTPOMCTBO COEUHSIETCS C aBTOMOOUIbHOM KodematrHo 10 mpu momoiu
BEPXHETO MPOKAJIBIBATES, SBIISIIOLIETOCS 3JIEMEHTOM aBTOMOOWIIBHON KO(DEMAIINHBI,
KOTOPBIA COEIMHSETCS C YETBIPbMS KAIICYJIAMH, Pa3MEIIAEMBIMU B 3a51BJICHHOM yCTPOWCTBE.
Bopa nepemernaercs, oT aBTOMOOMIBHOM KOGEeMaIIMHbI B KOPITYC CTaKaHa 9, BHYTPH
3JIEMEHTOB CUCTEMbI O€30IMaCHOTO MPUTOTOBJIEHHUS YETHIPEXKOMIIOHEHTHBIX HATTUTKOB. DTO
UCKJTIOYAET OTKPBITYIO CTPYIO U 0OECIIEUMBAET 3ALUMIIIEHHOCTh OT MOMAIaHUs
YETBIPEXKOMITOHEHTHOTO HAIIUTKA Ha MAaCCaXUPa U CAJIOH aBTOMOOUJISI BO BPEMSI TTOE3IKU
B YCJIIOBUSIX TPSICKH.

3asBJI€HHOE YCTPOMCTBO MOXKET OBITh U3rOTOBJIEHO, HAIPUMED, U3 TIIACTMACCHI W/UITH

NeRE-IEN e NV R NSUS I
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Oymaru, COAep>KUT OOKOBYIO CTEHKY 2, HEOTAEIIMMO COEIMHEHHYIO C IHOM 4, KOTOpbIe
00pa3yroT Kopryc crakaHa 9. bokoBast cTeHKa 2 COAEPKUT OTOOPTOBKY 5, KOTOPASI MOXKET
UMETh TOPOUIATBHYIO POPMY U HEOTAETIMMO COEMHEHA C BEpXHEH IpaHbi0 OOKOBOM CTEHKU
2. 3asBIIEHHOE YCTPOMCTBO COAEPKUT KOJIBLIEBYIO YACTh 1, COAEPIKAILYIO OHO UM HECKOJIBKO
OTBEPCTHUH JIJISI TUThSI, KOTOPBIE MOTYT OBITH CHAOXKEHBI 3AITUTHBIMHU KOJIMTAYKaMHU, U
BBIITOJIHEHHYIO C BO3MOYKHOCTBIO COEJTMHEHUSI C OTOOPTOBKOM 5 TIPH MOMOIIIH, HATIPUMED,
KoJblieBoro na3a. Komibuesast yacth 1 BhINOJIHEHA C BO3MOYKHOCTBIO COEIMHEHUS C THE3OM
KaricyJ1 3 mpu MoMoIIY, HallpuMep, KOJbLEBOI0 Ma3a WIK APYroro crnocoda coeTMHEHUS.

3asiBJIEHHOE YCTPOWCTBO COACPKUT THE3/A0 KAIICYJI 3, KOTOPOE BBIIIOJIHEHO C BO3MOKHOCTBIO
pa3MelIeHus YeThIpeX Karcyy 7 TaKUM 00pa3oM, UTO HAITMTOK, CTEKAIOIIMI U3 KarcyJ 7,
IoNnaJacT B KOPILyC cTakaHa 9. ' He310 Karcys 3 BBIIIOJIHEHO ¢ BO3MOXXHOCTBIO JOCTYIIA U
IJTOTHOT'O MPWKUMAHHUS BEPXHETO ITPOKAIIBIBATENS, SIBJISIOIIETOCS 3JIEMEHTOM aBTOMOOUILHOM
KodeMallMHbl, K KarcyjiaM 7, ycTaHOBJIEHHBIM B THE3/1e KaricyJs1 3. 3asiBJICHHOE YCTPOMCTBO
COZEPKUT YEThIPE KPOHIITENHA 8, COEIMHEHHBIX C BHYTPEHHEN 4acThIO JIHA 4, HATIpUMED,
IIpY MOMOIIY CKJIEMBAHUS UITW JIUThsI. KaKIbIi U3 YEThIpEX KPOHIITEHHOB 8 HEOTIETUMO
COE/IMHEH C IPOKaJIbIBATENEM 6 ITPY IOMOLLIM JIUThS. [{J1s1 ICIIOIB30BAHUS YEThIPEX KaIICyJl
7 0e3 BHYTPEHHETr O MpoKalbiBaTeNs (HarpuMmep, cranaapra Hecripecco), 3asaBienHoe
YCTPOWCTBO CONEPKUT YETHIPE MPOKAIBIBATENS 6, BKIIOUAIOLIMX IPOKAIBIBAOIINNA 3JIEMEHT
(Hammpumep, urity). [IpoxansiBaTeu 6 BHIMOJIHEHBI HEOTIEIUMO OT KPOHIITEHHOB 8, TAKUM
00pa3oM, YTO OCTpPhIE MPOKAIBIBAIOIINE YACTH MPOKAJIbIBATENEH 6 MOTYT MPOKOJIOTh HUKHUE
YaCTH KaIrcyJs7 Mpy pa3MEelIeHUH KaricyJl 7 B THE3/1e KaricyJ 3.

HeoTaenumoe coeuuenue npoxanbiBaTesaei 6 U KpOHIITEHHOB 8 0OeCIieunBaeT 3aIUTY
OT CUTYalUH, KOTJJa MOJIb30BATENb 110 OIMOKE HE YCTAHOBUT OJIMH WJIM 00a TPOKAJIBIBATENS
6 B KPOHINITEHHBI 8 UJIM YCTAHOBUT OJIUH WUJIM 00a MpoKaabIBaTes s 6 BHU3 MPOKAJIbIBAIOIIEH
yacThlo. JIto6as U3 3TUX CUTyalMii UCKITIOUaeT MPOKaIbIBAHUE HM)KHEHM YaCcTH OJTHOM WU
00eux Kancys 7, BCIEACTBHE YErO MOKET IPOU3ONUTH PAa30PhI3TMBAHUE BO/IbI, KOTOPAs
MOJIaeTCsl MOJT JABJIEHUEM U3 aBTOMOOUIIbHOM KO(EeMaIlIMHBI, Yepe3 COSTMHEHUE «BEPXHUI
MpOKaIbIBATENb — KAIICyJia» WK K pa3pbIBY BOJIOBOIHBIX MAarUCTpalied BHYTPU
aBTOMOOMIIBHOM KO(eMaIlIMHbI, YTO TaKXKe MPUBEJIET K Pa30pbI3TMBAHUIO TOPSYE BOIHI,
KOTOPasi MOKET MONACTh Ha MaccaXxupa, 00xkKeub ero, UCraukaTh OASKIY U/HUIU CaJIOH
aBTOMOOWIS. TakuM 00pa3oM, HEOTAETMMOE COEIMHEHHE ITPOKaIbIBATENEN 6 U KPOHILITEHHOB
8 moBbIIIaeT 0€30MACHOCTD IKCIUTYaTaIMY 3asIBJICHHOTO YCTPOMCTBA.

3asiBJICHHOE YCTPONUCTBO U3TOTABIMBAETCS IMTPU ITOMOIIM JIUThS [TOJT JABICHUEM, HATIPUMED,
C UCMOJIb30BAHUEM TepMoOILIacTaBToMara. (s npon3BoACcTBa 3a4BJIEHHOTO YCTPOWCTBA
MOTPeOYETCsI UBTOTOBUTH Ipecc-hOpMY, BHYTPbh KOTOPOIA MO 1aBICHUEM JIbETCS
pAacCIUIaBJIEHHBIN MIACTMACCOBBINA MaTepuall. B oTimuue oT peuienus [3], BIITOJIHEHHOTO
MOHOJIUTHBIM, U3TOTOBJIEHUE KOTOPOT'O TpeOyeT HAIMYUS CII0KHOM ITpecc-(hOpMbl, KOTOpast
MOXET BKJIIOUATh B ce0s1 crienuaibHble (opMOOOpa3yIOIIMe JIEMEHTHI, TAKHE KaK
CKJIAJIbIBAIOIIIMECS ITyaHCOHBI, COCTABHBIE U PA3JIBU>KHBIE MATPULBI U CIELMAIIBHBIE TIJIUTHI
CbhEMa, 3as1BJICHHAS I10JIE3HAs1 MO/JIENb BBIIIOJIHEHA pa30O0PHOM, C UCIIOIBb30BAHUEM OJIHOM
npecc-(hopMbl 17151 TPOU3BOJICTBA KOPITyca CTakaHa 9, BTopor rmpecc-hopMbl sl USTOTOBJICHHUS
KOJIBIIEBOM YacTu 1 U TpeTheit nmpecc-popmbl 171 U3TOTOBJICHMSI THe3/1a Karcys 3. Takum
00pa3oM MoJIyyaeM TPU U3IENIHS U yCTAHABIMBAEM KOJIBLEBYIO 4acTh 1 HA OTOOPTOBKY 5 U
THE3/10 KarcyJl 3 B KOJIBUEBYIO YACTh | mepe/1 CIIOIb30BAHUEM.

OueBuaHO, UTO YeM OOJIee CIIOKHOM SBIISIETCS TIpecc-hopMa, TeM BBIIIIE ITPOIEHT Opaka.
B «bomnbmoi Dunukioneaun Hedtu u 'aza» co cebutkoit Ha kaury CamoxsBanoBa S.A.
«CrpaBOYHUK TEXHUKA-KOHCTPYKTOPa», B I1aBe § «/leTaiy u3 niacTi4eckux Macc» HalmcaHo:
«...JlomHyTpeHHs yXyIIIAIT TEXHOJIOTUYHOCTD JIeTajlel, CHU)KAIOT MX TOUHOCTh U KAUeCTBO
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MMOBEPXHOCTH, YCIIOKHSIIOT KOHCTPYKIMIO TTpecc-(hOPMBI U OTPAHUUMBAIOT
IIPOU3BOJAUTEIILHOCTD ITpY ITpeccoBaHuU. [1yTemM u3MEeHEHUsT KOHCTPYKIMY U3IEIUI MOXKHO
n30exaTh NoAHYTpeHui. Ecru n3dexath Mo JHy TpeHUl HEBO3ZMOXKHO, TO B HEKOTOPBIX CITydasix
1esIecooOpa3HO PaACWICHUTh TAKYIO JIeTa)lb Ha ABe (M OoJiee) MPOCThIe AeTalu. ..» cTp. 330,
ab3. 5. https://www.ngpedia.ru/pg1277673pmQmENz0001274576/.

B otiinumMe OT M3BECTHOTO AHAJIOTA, 3a5IBJICHHOE YCTPONCTBO COAEPKUT KOJIBLEBYIO UACTh
1 BBITTOJTHEHHYIO C BO3MOYKHOCTBIO ChEMHOT'O COEAMHEHUSI C OTOOPTOBKOM 5 M C BOBMOKHOCTBIO
ChEMHOI'0O COEJIMHEHUSI C THE3/10M Karicyn 3. Takoe pelieHue yMEHBIIUT KOJIMYECTBO Opaka
IIPY NIPOU3BOJCTBE 3aIBJIECHHOTO YCTPOWCTBA, U, CIIEA0BATEIBHO, YMEHBIIUT BEPOATHOCTD
UCIOJIb30BAHUS OpaKOBAHHBIX 3a51BJICHHBIX YCTPOUCTB, UTO MOBBIIIAET OE30MACHOCTh
JKCIULyaTAalWy 3asBJIEHHOTO YCTPOMCTBA, TAK KAK 3asIBJICHHOE YCTPOWCTBO, BBIIIOJIHEHHOE C
OpaKoM, MOXET CO3AaTh OMACHOCTb, HAIIPUMED, CIIy4YaHHOT'O CHSITUSI KOJIBLIEBOM YacTH 1 ¢
OTOOPTOBKUS W/WJIM BBITIAICHUSI KATICYJI U/WJIU TIOJIOMKHU 3a5IBJIEHHOTO YCTPOWCTBA B ITPOLIECCE
IIPUTOTOBJICHUS YETBIPEXKOMIIOHEHTHOT'O HAIIMTKA, BCIIEACTBUE YErO MOKET IPOU3ONUTH
BBUJIMBAHUE FOPSIYETO YETBIPEXKOMIIOHEHTHOT'O HAIIUTKA U3 KOPITyca cTaKaHa 9 Ha raccakxupa
W/WIIM 3JIEMEHTBI CaJIOHA aBTOMOOMIIS.

be3zonacHocTh 3KCIUTyaTalyy 3asiBJIEHHOTO YCTPONCTBA MTOBBILIAETCS 3a CYET YMEHBIIICHUS
BEPOSITHOCTH CIIy4alHOTO CHSITUSI KOJIBLEBOM 4acTH 1 ¢ OTOOPTOBKH 5, U3-3a CIMILIKOM
CWJIBHOT'O CIABIIMBAHUSI OOKOBOM CTEHKH 2 MOJIb30BATENIEM, BCJIEICTBUE YErO TOPSTUUN HAITUTOK
MOKET MPOJIUTHCS Ha MOJIH30BATENS W/UIIK CAJIOH aBTOMOOMIISI BO BpeMs IBUIKEHUS
ABTOMOOWIISI B yCJIOBUSX TPSCKU U BUOPALUIA.

J171 yMEHBIIEHUS BEPOSITHOCTA BO3HUKHOBEHUS TAKON ONTACHOCTH, 3aSIBJIEHHOE YCTPOMCTBO
000pYy10BAaHO BHYTPEHHMM BBICTYIIOM 11, BBIITOJIHEHHBIM C BO3MO>KHOCTBIO IPUKUMAHHUS K
BHYTPEHHEN 4aCTH OOKOBOM CTEHKH 2 MPU YCTAHOBKE KOJIBLEBOM yacTu 1 Ha OTOOPTOBKY 3.
BuyTtpennuii BoicTyIl 11 pacrionaraercst Ha HUKHEN CTOPOHE KOJIbLIEBOM 4acTH 1 U BBITIOJIHEH
HEOTEIIMMO OT KOJIBLIEBOM 4acTH 1, HarpuMep, IpU MMOMOIIM JINTb. BHYTpeHHMI BBICTYIT
11 umeeT KoJbLEBYIO (POPMY U BBITTOJIHEH C BO3MOKHOCTBIO MIPUKUMATHCSI K BHYTPEHHEN
yacTh 00KoBOI1 cTeHKH 2. [1pu ycraHOBKe KOJIbLIEBOM YacTu 1 Ha OTOOPTOBKY 5, KOJIbLIEBAS
yacTh | co3aaeT AaBiieHMe Ha OOKOBYIO CTEHKY 2, KOTOpas MepeaeT CO3JaHHOE JaBICHHUE
Ha BHYTpeHHUi BeICTYM 11. BHyTpeHHu# BeICTY 11 MOKET OBITH JTI000T0 pa3Mepa B Ipe/ieiax
BHYTPEHHEro oobema Kopiyca crakana 9. Takum obpa3om co3gaercs JONMOIHUTEIbHAS
KECTKOCTh OOKOBOM CTEHKH 2, yBEJIMUUBAIOIIAS JOTTYCTUMOE YCUITUE, CO3/IaBaeMOe MaJIbLaMU
MOJIb30BATENS BO BPEMSI YIIOTPEOIEHUS YETBIPEXKOMIIOHEHTHOT'O HAIMUTKA, YTO TTOBBIIIAET
0€30IMaCHOCTh IKCIUTyaTalMU 3asIBJIEHHOIO YCTPONCTBA.

Hanutelit B 3asBIEHHOE YCTPONUCTBO HAITMTOK UMEET BBICOKYIO TEMIIEPATYPY, a OOJIbIIast
TeruIonepeaaya yepe3 O0KOBYIO CTEHKY 2 MPUBOAUT K TOMY, UTO BBICOKAs TeMIlepaTypa
00pa30BBIBAETCSI HA HAPY>KHOM TTOBEPXHOCTH OOKOBOWM CTEHKH 2. DTO MOXKET MPUBECTU K
0XOTy ITaJIbLEB ITACCAKMAPA U MMAJEHHUIO 3asIBIICHHOI'O YyCTPONCTBA TP MHCTUHKTUBHOM
Pa3’)KUMaHUU MTAJIBLEB, 3TO MOKET IMPUBECTU K BOSHUKHOBEHUIO OITACHOCTH MAAEHUS
3asIBJICHHOTO YCTPOWCTBA C TOPSIYMM HAIIUTKOM, BBIIUIECKUBAHHUS YETBIPEXKOMIIOHEHTHOI'O
HaIMTKa Ha MAacCaXKUpa UM 3JIEMEHTHI CaJIOHA AaBTOMOOUIISL.

JI7151 UICKITIOUEHHSI TAKOM OITACHOCTH, 3asIBJIEHHOE YCTPONCTBO COAEPKUT BHEIIHIOKO KOJIOY
12, COeIMHEHHYIO C BEpXHEHN 4acTbio OOKOBOI CTEHKU 2, HAITIPUMED, ITPY HOMOIIM JIUThS UK
ckJienBaHus. BHemHsis koyiba 12 BeIMOIHEHA, HAIPUMED, U3 TUIACTUKA WM TPECCOBAHHOM
Oymaru. BaenrHss koyi6a 12 BbITIOJIHEHA C BO3MOXKHOCTBIO YMEHBIIIEHUS TTIOTEPU TEIIA uepe3
OOKOBYIO CTEHKY 2 U 1HO 4. BHeniHsst kosiba 12 nmoBTopsieT GopMy BHEIIHENH YaCTH KOpITyca

cTakaHa 9, Ipy 3TOM CTEHKH BHEITHEN KOJIOBI 12 He MpUKacaroTcs K OOKOBOU CTEHKE 2 U THY
4.
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[TockonbKy TEIUIONMPOBOAHOCTD BO3AyXa, HAXOMSIIETOCs MeXIy OOKOBOM CTEHKOM 2 U
BHEIIIHEeMN K0J100ot 12 MeHblIIe, Y4eM TETUIONPOBOAHOCTh OyMary Wiv IjIacTMAaCChl, TEMITEpaTypa
Ha BHEIIIHEW TOBEPXHOCTHU BHEITHEH KOJIOBI 12, HIKE, UeM Ha BHEIIIHEH TOBEPXHOCTH OOKOBOI
CTEHKH 2, 3TO YMEHBIIIAET BEPOSTHOCTD OKOTa MAJIBLEB [1OJIb30BATENIS, TEM CAMbBIM YBEIIMUUBAS
0€30IMaCHOCTh IKCIUTyaTAlMK 3asIBJIEHHOTO YCTPONCTBA.

HanuTeiit B 3asiBJIeHHOE YCTPOMCTBO HATIUTOK UMEET BBICOKYIO TeMIIepaTypy, a OoJbiias
Terionepeaaya yepe3 KoJIbleBYI0 4YacTh | MPUBOAUT K TOMY, UTO BBICOKAs TEMIIepaTypa
00pa30BBIBAETCSI HA HAPY>KHOM MTOBEPXHOCTH KOJIBIEBOM YaCTU. A 3TO MOXET MPUBECTU K
BO3HMKHOBEHHIO OITACHOCTH 0OTa MaJIbLEB WM YACTEN JIMLA TACCAKMPA B CIIydae KacaHusl
[1aCCaKMPOM BHEIIHEW CTOPOHBI KOJIBLIEBON YaCTH.

JIJ1s1 UICKITIOUEHMS] TAKOM OMACHOCTH, KOJIbLEBAS YACTh | COAEPKUT TEILIIOU30ISIHUOHHOE
MOKPBITHE 13, BHIMOJTHEHHOE C BO3MOKHOCTBIO MOBBIIIEHHUS TEIION3OJISIIMOHHBIX CBOMCTB.
Teruton30IsMOHHOE TOKPBITHE 13 MOXKET OBITH BBITIOJIHEHO, HAITIPUMED, U3 MeTaJlIa, IJIACTUKA
WIM APYroro Martepuaa, o0J1a aroero Temion30IMOHHBIMU CBOMCTBAMHU.
Temmon3o0aIuMOHHOE NOKPBITUE 13 MOXKET KPEMUTHCS K KOJIBLEBOM YacTH 1 Ipy MoMoum
CKJICMBAHMSI WJIU JIMThSI, WIM NTAMKH, & TAK)KE MOXKET KPEMUTHCS ITPU MTOMOIIU MEXaHUUECKOTO
COEMHEHUSI, HATTpUMeEp, TIPU TTOMOIIU (PUKCATOPOB KPIOUKOOOpa3HON (DOPMBI UITU YIIPYTUX
(uKcaTOpPOB, WK (PUKCATOPOB C KOJIBIIEBHIMU WU CHEPUUESCKUMM 3AIETKUBAIOIIUMUCS
3JIEMEHTAMMU, WM IIPU MTOMOIIU APYTOTO BapuaHTa COeAUHEHUs. Terion30IaMOHHOE
MOKpPBITHE 13 BBIMOJIHEHO C BO3MOKHOCTBIO 00ECIIEUeHUSI TOCTYTA KAICYJI 7 K THE3/1y KarcyJl
3 ¥ ¢ BO3MOXHOCTBIO ITUThSI YETHIPEXKOMIIOHEHTHOT'O HAITMTKA U3 KOPITyca CTakaHa 9 uepe3
OTBEPCTHUE JJISI IUTHSI, A TAK)KE BBIIIOJIHEHO C BO3MOKHOCTHIO YCTAHOBKHM KOJIBLIEBOW YaCTH
1 Ha oTOOPTOBKY 5. Takoe pelieHre MoBbIIAET O€30MACHOCTD IKCIUTyaTAlUY 3aBJIEHHOTO
YCTPOMCTBA.

3asIBIIEGHHOE YCTPOWCTBO COAECPKUT KPBILIKY KOJIbLEBON YacTy 14, BBIIIOJIHEHHYIO C
BO3MOHOCTBIO YCTAHOBKHU Ha KOJIBIEBYIO YACTh | U COEPKAIIYIO KOJIbLEBOM BRICTYM 15.
YcTraHOBKa KPBIIIKY KOJIBIIEBOM YaCcTH 14, 0XBAaThIBAIOIIEH KOJIBIIEBYIO YACTh | € KancyliaMu
7 ¥ THE310M Karicya 3, ¥ BBIIIOJIHEHUE Ha BHYTPEHHEN OOKOBOM MOBEPXHOCTU KPBIIIKU
KOJIBLIEBOM YacTH 14B ee HU)KHEM 4aCcTH KOJIBLEBOTO BRICTYMAl5, BXOASIIEro B 3aleTVIEHUE C
HWKHEN MMOBEPXHOCTHIO OTOOPTOBKHU S5, TTO3BOJISIOT 3a(pMKCUPOBATh OTOOPTOBKY S B
KOJIBLIEBOM BBICTYIIE 15 U T€M CaMbIM HE IONYCTUTH BBIMNAJICHUS KOPITyca CTaKaHa U3
KOJIBLIEBOW YACTU BO BPEMSI IKCIUTYATalMU 3aBJIEHHOTO YCTPONUCTBA. DTO MOBBIIIAET
0€30IaCHOCTh HKCIUTYaTALMU 3aBIIEHHOIO YCTPOMCTBA, TAK KAK BBINA/IEHUE KOPITyCa CTAKaHA
Y3 KOJIBLICBOM YACTH IIPUBEAET K IMPOJIMBAHUIO TOPSYErO HAIMUTKA, HAXOISIIETOCS B KOPITYCE
CTaKaHa, ¥ MOMNAa/IaHUIO TOPSYEro HATIMTKA Ha IMacca)kupa v cajioH aBromoounst. KonycHocts
BHEIIIHEN OOKOBOM MOBEPXHOCTU KOJIBLEBOM YACTH | 1 BBIIMOJIHEHUE HA OOKOBOM ITOBEPXHOCTH
KPBILIKH KOJIBLIEBOM YaCTH 14 ¥ €€ KOJbLIEBOM BBICTYIIE 1 SCKBO3HBIX IPOPE3EH PABHOMEPHO
10 OKPY>KHOCTH, CO3/IAI0OT YCIIOBUS [T YIIPYTOro OTKJIOHEHUSI OOKOBOM MOBEPXHOCTU KPBIIIIKU
KOJIbLIEBOM YaCTH 14B mpolecce yCTaHOBKU KPbIIKU. OTBEPCTHSI, COBMELIAEMbIE C OTBEPCTUSIMU
JUUISI TIMThS U BO3/yXa Ha KOJIBIEBOM YaCTH, TTO3BOJISIIOT YIIOTPEOIATh HAIUTOK TOCITE
YCTAHOBKH KPBIIIKU KOJIbLIEBOM yacTu 14. Takoe perieHue moBblaeT 0€30MacHOCTh
9KCIUTyaTalMy 3asiBJIEHHOT'O YCTPOWCTBA.

[Tone3nast Mmoaens paboTaeT cieayomuM oopa3oM:

[Tonp30BaTe b BpYUHYIO YCTAHABIMBAET KOJIBIIEBYIO UaCTh | HA OTOOPTOBKY S5, BCTABJISET
TCHE3/10 KaIricyJl 3 B KOJIBLEBYIO YACTh |, BCTABJISET YETHIPE KAIICYJIbl 7 B THE3/10 KAIICYyJI 3,
IIPYU 3TOM KaIICyJIbl 7 TPOKAJIBIBAETCS CBOEW HMKHEN YACThIO IIPOKAJIBIBATENISIMU 6, TTOCTIE
9TOTO, OJIb30BATENb IOMEIIAET 3asIBJICHHOE YCTPOMCTBO B aBTOMOOMIIbHYIO KO(heMaIlrHy
10 1 mpywxrMaeT BEpXHUM MTPOKATBIBATENb, ITPU TOMOIIIU, HaITpuMep, peidara. [lonbp3oBaTenb
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BKJIIOYAET NoAauy BoJbl. Boja mpu nmoMoliy HarHeraTens BOAbl HOAAETCSl B BEpXHUMN
MPOKAJIbIBATENb, BBIITOJTHEHHBIN C BO3MOKHOCTBIO CTEKAHUS BOJIbI, IPOXO/ISIIEN IO BEpXHEMY
MIPOKAJIbIBATENIO, BHYTPb KAICYJI YEpE3 MPOKoJI. Bona, mpoXoauT uepe3 YeThIpe KarCyabl 7
Y OTTYyJ1a B BUJIEC YETBIPEXKOMIIOHEHTHOTO HAIIMTKA CTEKAET BHYTPb KOPITyca CTakaHa 9.
ITocne Toro xak 3asBJIE€HHOE yCTPONUCTBO HAIIOJIHEHO, NTOJIB30BATENIbL OTBOJAUT BEPXHUI
MIPOKAJIBIBATEIb OT 3a5IBJIEHHOT'O YCTPOWUCTBA, ITOJJHUMAS pblUar, U BPYUYHYIO U3BJICKAET
3asIBJIEHHOE YCTPOWCTBO C HAMUTKOM. [Tocie u3BiieueHus 3aaBJICHHOTO YCTPOWMCTBA C HATTUTKOM
U3 aBTOMOOUJIbHOM KO(heMaIIIMHBI, TOJIB30BaTeNb YCTAHABIMBAET KPBILIKY KOJIbIIEBOM YaCTU
14 Ha KOJIBLIEBYIO YACTH | C KaricyamMu 7 ¥ THE3/IOM KaICyJI 3, COBMEIIAS [TPU 3TOM OTBEPCTHUS
HAa KPBIIIKE KOJBLEBOW YACTU C OTBEPCTUSAMM [IJISI IUThSI HA KOJIBLEBOW yacTu. biiarogaps
MIPOPE3sIM, BBITTIOJIHEHHBIM PABHOMEPHO 1O OKPY>KHOCTH Ha OOKOBOM ITOBEPXHOCTHU KPBIIITKU
KOJIBLIEBOM YacTH 14 1 KOJBIEBOMY BBICTYITY15, a Tak)kKe KOHYCHOM BHEIITHEH OOKOBOI
IMOBEPXHOCTHU KOJIBLIEBOM YACTH 1, KOJILLEBOW BBICTYII 15 IMPH yCTAHOBKE KPBIIIKHK KOJIBLEBOM
4acTu 14 OTKJIIOHSIETCS ¥ MPOIYCKAET KOJBLUEBYIO UACTh | BHYTPb KPBIIIKH KOJIBLUEBON YACTH
14. ITpu 3TOM KOJIBLIEBOM BBICTYII 15 BO3BpAaIlla€TCsl B HAYaJIbHOE MTOJI0KEHHUE MTO]T IEHCTBUEM
CWJI YIIPYT'OCTH U BXOJIUT B 3aLETUICHUE C HUXKHEN TOBEPXHOCTHIO OTOOPTOBKHU 5, 00ecrieunBast
TeM CaMbIM (PUKCAIUIO COSTMHEHUSI OTOOPTOBKHU 5 € KOJIblieBOM yacThio 1. HanmuTok roTos
K YIIOTpeOIeHuIO Yepe3 oTBepcTure s UThs. [Tocie ynoTpebieHus 4eThIpeXKOMIIOHEHTHOTO
HAIIUTKA, MMOJIb30BATENb YTUIU3UPYET 3asIBJICHHOE YCTPONCTBO.

Takum oOpazom, 3asBIeHHAs MMOJIE3HASI MOJIEIb MTO3BOJISIET MTOBBICUTh 0€30MTACHOCTD
9KCIULyaTalWH 3aBJIEHHOTO YCTPOWCTBA.

(57) ®opmyna none3HOW MOAEIU

CrakaH — BHEITHUI JepKaTellb YEThIPEX KATICYJI C TETTIOM30JISIIMEN U KPBIILIKOM KOJIBIEBOM
YaCTH, CUCTEMBI 0€30TTACHOTO TTPUTOTOBJIEHUSI HATIUTKOB, COCTOSIIIIMN U3 OOKOBOU CTEHKH,
cojieprkalielt OoTOOPTOBKY; IHA, COJIEPKAIIETO YEThIPE KPOHIITENHA, KAXKIbIM U3 KOTOPBIX
HEOT/IEJIMMO COEJIMHEH C MIPOKAIBIBATEIEM; YEThIPEX MPOKAJIbIBATEIEH, BHITTOJTHEHHBIX
HEOT/IEJIUMO OT KPOHIITEHHOB U C BOBMOXHOCTBIO MPOKAJIBIBAHUSI HUKHUX YacTel KarcyJl,
YCTAHOBJICHHBIX B THE3/E KAIICYJI; KOJIbLIEBOU YACTH, COJIEPKAIIEH OTBEPCTUS ISl TUThS U
BBITIOJTHEHHOM C BO3MOXHOCTbBIO COEIMHEHUSI C OTOOPTOBKOIM; THE3/1a KAIICYJI, BRITOJTHEHHOTO
C BO3MOYKHOCTBIO COEIMHEHMSI C KOJIBIIEBOM YACThIO U BBIMTOJTHEHHOT'O C BO3MOXKHOCTHIO
pa3MeIIeHust YeThIpEX KarcyJsl, OTIUYAIOUIUICS TEM, YTO COAEPKUT CHEMHYIO KOJIbLIEBYIO
YacCTh, COJIEPIKAIILYIO BHYTPEHHUI BBICTYII, BHIMOJHEHHBINM C BO3MOYKHOCTBIO ITPUKUMAHUS K
BHYTPEHHEN CTOpOHE OOKOBOM CTEHKH, U TETIOU30JISIIIMOHHOE TTOKPBITHE, COSTMHEHHOE C
KOJIBLIEBOM YACThIO; BHEIIIHIOIO KOJIOY, COETMHEHHYIO C BEpXHEH YaCThiO OOKOBOM CTEHKH;
KPBIIIKY KOJBLEBOM YaCTH, COJIEPIKAIIYIO OTBEPCTHUSI, COBMEIIIAEMbIE C OTBEPCTUSIMU JIJISI
MUThS HA KOJIBIEBON YaCTU, OXBATHIBAIOIIYIO KOJIBIEBYIO YACTh C KAIICyJIaMU U THE3/IOM
KAaIICyJl, COJIEPXKAIIYIO KOJIbLIEBO BBICTYIT HA BHYTPEHHENH OOKOBOM MOBEPXHOCTU B HUXKHEM
YACTH, BXOISIINI B 3aLIETNIEHUE C HUXKHEN MOBEPXHOCTHIO OTOOPTOBKH, IPU 3TOM BHEITHSS
OOKOBas MOBEPXHOCTh KOJILIEBOM YACTU UMEET KOHYCHOCTb, 2 Ha OOKOBOM MTOBEPXHOCTH
KPBIIIKY KOJIBIIEBOM YACTH U €€ KOJIBLEBOM BBICTYIIE C/IETIaHbI CKBO3HBIE IPOPE3U PABHOMEPHO
10 OKPYHOCTH.
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