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I'eneparop sHeprun

ObJacTh TeXHUKHU

3asBasieMOe TEXHUYECKOE PEMICHHE OTHOCUTCS K OOJIAaCTH SHEPTECTHUKH, B
YAaCTHOCTH K THUIAPOIHEPTETUUYECCKHUM YCTAaHOBKAM, U MOXKET OBITh MCIOJb30BAHO
JUIA  TIOJIyYSHHUS  SJICKTPOSHEPTUU IMyTEM  IOTMEPEMEHHOTO  HMCIIOJIb30BAHUS
I'PaBHUTAIMK U CHJIBI ApXuUMea.

IpemmecTByOMIi yPOBEHb TEXHUKH

W3 ypoBHSI TEXHWUKW W3BECTHA TUIaBaromIas TypOWHA C MPUBOAOM BBEPX U
BHH3 B OalllHe, 3almojHEeHHOH Bojo#, mo 3aseke DE202006009953 «Auf- und
Abtriebs-Turbinenschwimmer im Wasserturm» (MIIK FO03B17/02, omy6nukoBana
24-08-2006). UsBecTHOE pelIeHHE MPEACTABISIET COOOW MHJIUHAPUYECKYIO
OalrHiO, 3amlOJIHCHHYIO BOJOM, B KOTOPYIO MOMeIIeHa 1iardopma ¢
YCTaHOBJICHHOW Ha He#l TypOmHoii. Ilmardgopma cHaOkeHa cpeacTBaMH IS
MPUAAHKS € TTOJIOKHUTEIILHOMN WIIH OTPUIATEIIBHOMN MJIaByYeCTH B BHJIE MOJIOCTEH,
3aMoJTHSAEMBIX TONEPEMEHHO BO3AyXOM WM BOaoH. TypOwHa BHITIOJHEHA C
BO3MOKHOCTBIO BpAIEHHUSI TOJ ICHCTBHEM BOJBI MPH JIBIKECHUH IIAT(OPMBI
BBEPX.

B kadectBe Ommkaifiiero anajgora BbeiOpaHa IUiaBarolas TypOMHA IO
nateHty GB2515541 «FLOATING TURBINE» (MIIK F03B17/02; F03B17/04,
onyOnukoBad 31-12-2014). M3BecTtHOE pelieHne mpeacTasiseT coboit TypOuRy,
pa3MeIIeHHY0 Ha iatdopmMe, TOMEIICHHOW B BOJY M MEPEMEINAIONICHCs BBEpX -
BHH3 BJIOJIb HAIMPAaBJISAIONICH, B KAUECTBE KOTOPOM MOXKET ObITh TPyOONO 00HBIH
o0wekT. [lnardopma mMeeT OTPUIATENBHYIO TUIABYUYECTh, YTOOBI OOJNErduTh €€
OTyCKaHWe, HO JOTMOJIHHTEIBRHO CHA0XEHA PETyJMPYEMBIMH CPEACTBAMH U
MPUAAHKS € TIOJIOKUTEIIBHON TUTaBYYECTH, B YAaCTHOCTH, B BHAE OaJTAaCTHBIX
MACTEPH WA OTCEKOB, MPH JOCTVXKCHHH ITOJIOKHUTEIBHON TUIAaBYUYECTH TypOWHA
nogHuMaeTcs BBepX. [Ipu monepeMeHHOM MBMIKEHUH TIAT(HOPMBI TIO ICHCTBHEM
CWJIBI TSDKECTH M CWIBI ApXHMeENa, IBHXCHHE BOJIbI UYepe3 JIOTATKH TYpPOHHBI

BpallaeT MX, uYTO, B CBOK OUEpEIb, 3aCTaBJACT TE€HEpPATop BbIpaOATHIBATH
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JJIEKTPOSHEPTHIO.

B wu3BecTHOM pemeHMHM TpPU  JOCTHIKCHWH TIATGOPMON  BEPXHETO
MOJIOKEHUS [ TIPUJAHWS €M OTPULATEIbHOM IUIaBYYECTH, BO3AyX W3
0ayTacTHBIX LMCTEPH MJIM OTCEKOB cOpachiBaeTcsi B aTMOocepy U HE yJacTBYET B
BBIPAOOTKE IEKTPOIHEPTHHU, UTO CHUKAET 3(P(HEKTUBHOCTD PAaOOTHI YCTPOUCTBA.

PackpsbiTie nzodpereHust

B 3asBIIsIeMOM TEXHUUYECKOM PELIEHUN NPEAIAracTcsl UCIOIb30BaTh BO3AYX
W3 CcpeacTBa I TNpUAAHWAS 1UIaTGopMe TMOJIOKUTENBHON TIaBYy4eCTH Ui
JOTIOJTHUTENIBHOTO ~ BpAIlleHUss TYPOMHBI W BBIPAOOTKH  3JEKTPOIHEPTHUU.
Texnuuecknii pe3yapTaT 3aKIIOYAETCS B MOBBIMEHUH 3(DPekTrBHOCTH PabOTHI
reLeparopa.

TexHHuueckuid pe3yapTaT JOCTHIaeTcs TEM, YTO B TE€HEpPATOpe SHEPIHH,
COZAEPIKALLEM KOPIIYC B BUAE BEPTUKAIBHOIO COCYJA, 3aIIOJIHEHHOTO KUIAKOCTBIO,
B KOTOPOM pa3MelleHa TuaTdopMa ¢ OTBEPCTHEM B BEPXHEH UACTH, BHYTPCHHSS
4acTh KOTOpPOW uMeeT (opMy KOJIOKOJIA, CPEACTBO Ui MpHAaHus Tuiardopme
MOJIOKATENIBHOM IJIABYYECTH NyTEM HAKOIUIEHHWA BO3AyXa, Pa3MEIICHHOE C
HWOKHEW CTOPOHBI TIAaT(GOPMbI, KaHAI, COSAWHEHHBIN C OTBEPCTHEM B BEPXHEH
4acTH TUIaT(OPMBI, OKHA, COSAWHEHHBIE C KaHAJIOM, KIIAMaHbl, YCTaHOBJICHHBIC
MEXAy KaHaJOM W CPEACTBOM [UIA TNpUAAHUSA TaTdopMe TOI0KHUTEIBHON
TUIaBydecT, TypOWMHY, pa3MeUmIeHHYI0 Ha 1iargopMme, BBITIOJHEHHYIO C
BO3MOKHOCTBIO BPALLECHUA IO JEUCTBUEM KUIAKOCTH, IIPOTEKAOIIECH Yepe3 KaHal
U CHAOKEHHYIO CpEACTBAMH MEPEAAuu TMOTYYEHHOH 3JIEKTPOSHEPIHH, CPEJICTBO
JUTS TIPEJOTBPAILCHHUS BPAIIEHHs TUIAT(OPMBI, COTIACHO 3aSBIIIEMOMY PEIICHUIO
TypOWHA BBIMOJIHEHA TAKXXE C BO3MOXHOCTBIO BPAILCHUA MOJ AEHCTBUEM BO3AyXa,
BBIITYCKAEMOTO 4epe3 KJIAMaHbl W3 CpeAcTBa Uil TOpuaaHus 1uiardopme
MIOJIOKATENIBHON TIJIaBY4ECTH. [ €HepaTrop MOKET COIep:KaTh JONOJIHUTENBHBIE
KJIanaHbl, YCTAHOBJICHHBIE B OKHAX, COCAMHEHHBIX ¢ KaHajoMm. [lmardopma B
NONIEPEYHOM CEUEHHH uMeeT (opMy, TMOBTOPSIONYIO (opMy MOMEPEYHOTO

CEUCHHs BHYTPEHHEH NOBEpXHOCTH Kopmyca. CpeacTBo Ui MPeAOTBPAICHUA
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BpaleHus TiaTgopMbl MOKET OBITH BBHITIOJIHEHO B BHJIE BBHICTYIA Ha muiatdopme,
pa3MEIIEHHOM B COOTBETCTBYIOIIEH BBHIEMKE HA BHYTPEHHEH IOBEPXHOCTH
KopITyca.

Bbnarogaps Tomy, uTo TypOMHA BBINIOIHEHA ¢ BO3MOYKHOCTBIO BPALLICHHUS KaK
Mo/, IEWCTBUEM >KUIKOCTH, TaK M TIOJ ACHCTBHEM BO3yXa, BHIITYCKAEMOTO 4Yepe3
KJIATIaHbl W3 CPEJCTBA I NMPHAAHUS TUIATGOPME TOJOKHUTEIBHOW TIaBYYECTH,
nosbimaercs 3(dekTuBHOCTh paboOTHl TeHepaTopa, TaK Kak Koraa TypOwHa
BpammaeTcss MO  JEHCTBHMEM  BO3AyXa, JIOMOJIHWUTENBHO  BBIPAOATHIBACTCS
AIEKTPOIHEPTHSI.

YroObl MCKITIOUHUTH BpalleHHe TIaT(GOPMBI B MTPOIECCE € NBIKEHHS BBEPX
W BHHU3, mnargopma cHaOkeHa CPENCTBOM Ui NPEJOTBPAILEHHUS BpAIICHUS
naatopMbl, KOTOPOE MOXKET OBITh BBIIIOJHEHO B PA3JIMYHBIX M3BECTHBIX W3
YPOBHSI T€XHMKH BapuaHTax. l[IpeArnodruTenbHO Takoe CPEACTBO BBITIOIHAIOT B
BHJIC BBICTYNa Ha TUIATGOpPME, PA3MEIMIEHHOM B COOTBETCTBYIOIIEH BBHIEMKE Ha
BHYTPEHHEH TOBEPXHOCTH KOPITyCa, HAPUMEP, B BHJIE BEPTHKAILHOTO PENbCA,
PACTONIOKEHHOTO HAa BHYTPEHHEW MOBEPXHOCTH KOPIYCa M COOTBETCTBYIOLIETO
€My BBICTYTIA, BBIMIOJHEHHOTO HA TUIATGOPME W PA3MEMIEHHOTO B YKA3aHHOM
penbce.

Kpartkoe onucanue geprexeii

3adBiiieMOE PEIICHUE TOSCHACTCS C TMOMOINBIO (UTYphl, HAa KOTOPOH
MPEACTABIIEH OJIMH U3 BO3MOXHBIX BAPUAHTOB €TI0 UCTIOJTHEHUS.

Ha ¢wurype mmdpamm obo3nauensr: 1 — kopmyc, 2 — TypOuHa, 3 —
miaTdopMma, 4 — KaHall, 5 — CPEACTBO T MPHUIAHUS TUIAT(POPME TTOJIOKHUTEITEHOMN
MJIABYYECTH, 6 — HKUIKOCTh, 7 — KOMIPECCOp i MOJayu BO3ayxa. 8 — okHa, 9 —
KJIAMaHbl.

Janee co ccputkoit Ha GUTYPY MOACHASTCS KOHCTPYKIUS T€HEpaTopa M €ro
pabora. Kopnyc (1) reneparopa BBITIOJHAIOT JIOOBIM HM3BECTHBIM CIOCOOOM,
dopMbl W pa3Mepbl MOAOMPAIOT, MCXOJAS W3 KOHKPETHBIX TMOTpeOHOCTEH U

TpeOyeMoi Tpou3BOAUTENLHOCTH. [IpeamoururenbHo BIMOMHATE Koprmyc (1)
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Takoil ¢opmbl, 4TOOBI OHA TO3BOJISUIA YCTAHABJIMBATH HECKOIBKO TE€HEPATOPOB
PSIOM, HallpUMeEP, B BUJE COT.

TypOuna (2) ycranosyiieHa B oTBepcTHH TuIaTdopmbl (3) W BHIMOJHEHA C
BO3MOKHOCTBIO BPAIAThCA KaK TOJ JACUCTBHEM XHUAKOCTH (6), MepeTexaromeit
yepe3 kaHa (4) u okHa (8) U3 OJHOM YACTH KOpMyca B APYTYIO TIPU JIBHXKEHUH
miardopmel (3) BBEpX-BHH3, TaK U MO/ ACHCTBHEM BO3AyXa, Koraa miardopma (3)
HAXOJWTCA B BEPXHEM IMOJIOKCHUW W W3 cpeacTa (5) mia npuaanus miardopme
MJaBydecTd depe3 KiamaHel (9) mpow3BOAAT cOpOC BO3AyXa, KOTOPBIA TaKKe
MPUBOANT K BPAIICHUIO TYPOUHBI (2).

[Tnatdopma (3) umeeT GhopMy KOJIOKOJIA ¢ OTBEPCTHEM B BEPXHEH YaCTH, B
KoTtopoMm pacmonaraiotr Typouny (2). [Tox dbopmoit koOKOIa MOHUMAIOT TAKYIO
dbopmy, KOTOpas XapaKTepU3yeTcs HAJMUMEM IOJIOTO KyTMoja, Kpas KOTOPOTo
HanpasjeHbl BHU3. Kymosm MoXeT UWMETh pa3Hylo ¢GopMy, BKIIOUas
MWIAHAPAYECKYI0O W KOHycoBuaHyto. [lmardopma (3) B momepeyHoM CEUECHUH
umeeT (GopMmy, TOBTOPAIONIYI0 (OpPMY TMOTMEPEUYHOTO CEUYCHUS BHYTPEHHEH
MTOBEPXHOCTH Kopmyca. UToOBl UCKITIOUNTH BparieHue iargopms (3) B porecce
e€ mIBWKEHUS BBepX W BHHM3, Tuathopma (3) cHaOXKeHA CPEACTBOM I
peAoTBpaNIeHus BpaimeHus miatdopmsl (Ha ¢urype He mokasano). K orepctaio
MOICOCIMHAIOT KaHal (4), MPeanoYTUTETbHO TaKUM 00pa3oM, YTO BEPXHHH €ro
KOHEI[ COeIMHEH C OKHAMH (8), a HYYKHUIM KOHEI] HAXOJUTCS HI)KE YPOBHS BO3IyXa
B cpeactse (5) mia npuaanus mwiargopme miapydyectu. C kanamom (4) coenMHEHbBI
Takke KiamaHel (9), ycTaHOBJICHHBIE Mexay kaHaioMm (4) u cpeactBom (5) mis
npuaaHus wiaTdopMe MOIOKATENBHOM MIaBYYECTH U CITYKAIIUE I BBITYCKAHUS
BOo3ayxa u3 Hero. C HIKHEH cTopoHbl miatdopmsl (3) pasmemeno cpeactso (5)
UIA TpUAaHUS TIatGopMe MOJIOKUTENFHOW TUTABYYECTH TIyTeM HAKOIUICHUS
BO31yXa, HAIPUMEP, B BUJE pe3epByapa, OTPAHUICHHOTO CTEHKAMH TIAaT(OPMBI
(3). IInardopma (3) nMeer Takoi Bec, YTOOBI TPU OTCYTCTBHH BO3yXa B CPEICTBE
(5) ona o6Onamana OTpPHUIATEIBHOW TUIABYYECTHEO M OMyCKajach BHU3 TIOJ

JOeHCTBUEM CHJIBI TSKECTH.
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B kauectBe xmakoctu (6) MokeT OBITH MCIIONB30BAaHA KaK BOJAA, TaK W
mobas mpyras KUIKOCTh, TJIOTHOCTh KOTOPOW TMO3BOJIAET MEPETeKaTh W3 OJHOU
YaCTH KOpITyca B IPYTyIO MpU ABMKEHHH Tatdopmbl (3) BBEpX-BHHA3 W BPAIIATh
TypOuny (2).

Jlns HarHeraHusi Bo3ayxa B cpeAcTBo (5) mis npuaanus tuiatdopme (3)
TUTAaBYYECTH MOXET OBITh HCIIOJIb30BAH, B YACTHOCTH, Kommpeccop (7).

BapuaHT ocymecTBiaeHust

Jlanee pacKphITO OCYINECTBICHUE 3asABJIEHHOTO TEXHUYECKOTO PEIICHUS.
JroObiM W3BEeCTHBIM crocoO0M Hm3roraBmuBaloT kopnyc (1) reneparopa. Kopmyce
3aMOITHAIOT JKUAKOCTHIO (6) M pasmematoT B HEM mnardopmy (3). [lmardopmy (3)
W3rOTaBIMBAIOT B BHUJE KOJIOKOJIA C OTBEPCTHEM B BEPXHEH YaCTH, K KOTOPOMY
noAcoeauHAIOT KaHai (4) ¢ okaamu (8). B otBepcTrm pasmemaior TypOuny (2), a ¢
HWKHEH CTOpoHbI TWIaTdopmbl (3) BBINOJHAIOT CPeACTBO (5) IS NpUAAHUS
matopMe MONOKUTENBHOM TIABYYECTH MyTEM HAKOIUICHUS BO3/yXa, HAPUMED,
B BHUJIC pe3epByapa, OrpaHuueHHOTro creHkamu tuiargopmser (3). Bec mmatdopmbr
(3) moxbuparoT TakuM 00pazoM, 4TOOBI MPH OTCYTCTBUH BO3AyXa B cpeactse (5)
UiA  TnpugaAda  matgopMe  TUTaBydeCTH OHA o0iiajana  OTpUIATENTbHOU
IUTABYYECTBIO W OIMYCKAJach BHU3 NOA JCUCTBHEM CWIbl TsokecTd. [lpm
HaxoxaeHun 1iatdopmel (3) B HmkHeH uactm kopmyca (1) ¢ momombio
kommpeccopa (7) HarHeTalT BO3AYX B HMXKHIOK 4acTh miatdopmsl (3) B CpeaCTBO
(5) nna npumanws maatdopme IaBydecTH. [Ipy HAKOIUIGHWH JOCTaTOYHOTO
KOJIMYECTBA BO3/yxa B cpeacTse (5) miardopma (3) mpuoOperaeT Mo0KATEITbHYIO
MJIaBY4YEeCTh W TIOJ JACWCTBHEM CHJIBI ApPXHUMENAa HAUYMHAET JBHUTAThCA BBEPX.
XKuakocTh, BeITECHSIEMas IPU ABMKEHUH TIaTGopmbl (3), meperekaeT uepe3 OKHa
(8) m manee mo xanainy (4) u3 BepxHei yactu kopiyca (1) B HIKHIOO, Bpamias mpu
9TOM JIOTIATKH TypOWHBI (2), 94TO, B CBOIO OYEpedb, 3aCTaBJISAET TEHEPATOP
BBIpA0aThIBATh 3JEKTPOIHEPTHIO, KOTOpas C TIOMOIIBIO CPEACTB Mepenadu
MOJIyYCHHON  2JeKTpodHepruM (Ha ¢urype He TMOKa3aHbl), IEpeaaeTcs

notpeduTento wim i Hakorierus. [Ipu goctikennn mardopmoii (3) BepxHEro
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MOJIOXKEHUS, OTKPBIBAIOT KianaHsel (9) Ha BBIMYCK BO3Ayxa W3 cpeactsa (5) ams
npuaaaus wiargopme iaBydecTd. Bo3myx, nmpoxoas o kaHany (4), monagaet Ha
nomatkd TypOWHBI (2), BBIMIOJIHEHHOW € BO3MO)KHOCTBIO BPALICHHS KaK IO
NEHCTBUEM BOJIBI, TaK M TOJ JEHCTBHEM BO3dyXa, 3acTaBisieT TypOuHy (2)
BpamarbcsA, 4YTO, B CBOK Ouepelb, 3aCTaBIsIeT TI'eHEepaTrop BhIPAOATHIBATH
AJICKTPOIHEPTHIO, KOTOpas C TOMOIINBIO CPEACTB TMepeaaud  IMOJyUYeHHOU
AMIEKTPO3HEPruM (HA (UType HE TMOKA3aHBI), MEPENACTCS MOTPEOUTETIO WU IS
HakomeHus. llocne Bwimycka Boszayxa u3 cpeactBa (5) mardopma (3)
MPUOOPETAET OTPHULATENFHYIO TUIABYYECTh M OIYCKACTCA TOJ JACHCTBHEM CHIIBI
TKECTH BHU3. JKHIKOCTh, BBITECHAEMAas MPH ABWKEHUHM IIaT(GOpMbI BHH3,
neperekaeT yepe3 kaHan (4) u okaa (8) u3 HuwKkHEH yactu kopmyca (1) B BepXHIOIO,
Bpamias MpU STOM JIOMATKH TypOWHBI (2), UTO, B CBOIO OYEPEIb, 3aCTaBJISAET
reHepaTop BbIpabaThIBaTh SJIEKTPOIHEPTHIO, KOTOpas C TOMOIIBIO CPEICTB
nepesavun MOJydeHHON AIIEKTPOIHEeprun (Ha (HUrype He MOKa3aHbI), TepeaaeTes
MOTPEOUTEITIO WK [T HAKOTICHHS.

[Ipencrasnennsie (Qurypa, ONMUCaHWE KOHCTPYKIMH U HWCIOIb30BAHUS
reHepaTopa HE MCUEPNBIBAIOT BO3MOXKHBIE BApUAHTHl HCIOJHEHWS W HE
OTPAHWYMBAIOT KAKUM-THO0 o00pasoM o00beM 3asdBISIEMOTO TEXHHUYECKOTO
pemeHus. Bo3MOKHBI MHBIE BApUAHTHI MCIIOJHEHHUA W WCHOJb30BAaHHUA B 00beMe
3aABIsieMOi (hopMyJibl. B 3aBHCHMOCTH OT Ha3HAUEHHS, TEHEPATOP MOXKET OBITH
W3TOTOBJICH PA3HBIX PA3MEPOB U KOH(DUTYPALHHA.

['eneparop sHEpruM XapakTepU3yeTCs BHICOKOW A((DEKTUBHOCTHIO 3a CUET
JIOTIOJTHUTENIbHOW BBIPAOOTKH SJIEKTPOIHEPTHU TPH BPAIEHUH TYPOWHBI TIOJ
NEHCTBHEM BO3/yXa, BBIITYCKAEMOTO W3 CPEACTBA JUIA TpHUAaHUS Tutatdhopme

IIJIABYYECTH.
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®opmyna

1. 'enepatop sHeprum, coAep)kaIluii KOPIMYC B BHAE BEPTHKAIHHOTO
coCyna, 3aloJHEHHOTO HAKOCThIO, B KOTOPOM pasMelieHa miaardopMa ¢
OTBEPCTHEM B BEPXHEW YACTH, BHYTPEHHSS 4YacTh KOTOpPOM uMmeeT (opmy
KOJIOKOJIA, CPEICTBO JIJIsi MPHAAHUS Iiar(opMe MOJIOKHUTEIBHON TIaBy4YeCcTH
MyTeM HaKOIUICHHS BO3JyXa, Pa3MEIICHHOE C HHXKHEH CTOPOHBI MJIAT(OPMBI,
KaHaJl, COCJMHCHHBIM C OTBEPCTHEM B BEpxHEH dYacTH IuIaTGOPMBI, OKHAa,
COCMHEHHBIC C KaHAJIOM, KJIamaHbl, YCTAHOBJICHHBIE MEXIY KaHAJOM |
CPEICTBOM ISl MPUAAHUS MIaT(OpMe TIOJOKUATEITHFHONW TUTABYUYECTH, TYpOUHY,
pa3sMeIeHHy0 Ha TuIaTGopMe, BBHITTOIHEHHYIO ¢ BO3MOYKHOCTHIO BPAIIEHUS IO
NEHCTBUEM JKHIIKOCTH, MPOTEKAIOIIEH uepe3 KaHal W CHa0KEHHYIO CPEICTBAMH
nepesayn  MOJYUYEHHOW JJIEKTPOIHEPruu, CPEACTBO Uil MPEAOTBpALEHUsA
BpalleHus mIarGopMbl, OTIUYAIOIIHMICS TEM, YTO TYPOMHA BBHITIOJHEHA TAKKE C
BO3MOXXHOCTBIO BpaIleHUsA TMOJ JACHCTBHEM BO3/AyXa, BBIMYCKAEMOrO uepes
KJIanaHbl U3 CPEACTBA IS PHUIAHUS TUIaT(POPME MOTOKUTEIIBHOMN TUIaBYYECTH.

2.l'eneparop »Hepruv mo M. 1, OTAMYAIOIIMKCS TEM, UYTO COJACPKUT
JIOTIOJTHUTEJILHBIE KJTAMlaHbl, YCTAHOBJICHHBIE B OKHAX, COSAMHEHHBIX ¢ KAHAJIOM.

3. 'erepatop sHepruw mo m. |, oTiaMUArOIUNCA TeM, YTO IUiaTdopMa B
MOTIEPEYHOM CEYCHHH HUMeeT (OopMy, TOBTOPSIONMYIO (POpMy TOMEPEUHOTO
CEUYEHUs BHYTPEHHEN MMOBEPXHOCTH KOPITyCa.

4. I'enepaTop »HEPrUM MO M. 1, OTIMYAIOIMIMKCS TEM, YTO CPEJICTBO LIS
MPEIOTBPAICHUs BpallleHusl TIaTGOpPMbl BBITIOJIHEHO B BHJE BBHICTYNA Ha
mwiargopme, pa3MEIIEHHOM B COOTBETCTBYIONIEH BHIEMKE HAa BHYTPEHHEH

MOBEPXHOCTH KOPITyCa.



